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NOTE. 

DEPARTMENT OF THE INTERIOR, 
UNITED STATES GEOLOGICAL SURVEY. 

Jiflashington, D. C., May 16, 1890. 

On the 27th of September, 1882, at the request of Dr. F. V. Hayden, 

the completion of the publications of the United States Geological and 

Geographical Survey of the Territories, formerly under his charge, was 

co1nrnitted to the charge of the Director of the Geological Survey by the 

following order from the honorable the Secretary of the Interior: 

Maj. J. W. PowELL; 

DEPARTMENT OF THE INTERIOR, 
Washington, September 2 7, 1882. 

Director U S. Geological Survey : 
SIR: The letter of Prof. F. V. Hayden, dated June 27, bearing your 

indorsement of July 20, relating to the unpublished reports of the ~urvey 
for~erly under his charge, is herewith returned. 

You will please take charge of the publications referred to in the same, 
in accordance with the suggestions made by Professor Hayden . . 

It is the desire of this office that these volumes shall be completed and 
published as early as practicable. 

very respectfully' 
H. M. TELLER, . 

Secretary. 

Of the publications thus placed in charge of the Director of the United 
States Geological Survey the accompanying volume· is the third to be 
issued, the preceding being ''The Vertebrata of the Tertiary Formations 

of the West," by Edward D. Cope, and "Contributions to the Fossil Flora 

of the Western Territories," by Leo Lesquereux. 
J. W. PowELL, 

s Director. 
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ERRATA. 
Page 15, eleventh line from bottom, fm· specimen read individuaL 
Page 28, line eighteen, for specimens read species. 
Page 71, under Aranea columbire, for Pl. l11·ead Pl. 2. 
Page 202. The two paragraphs immediately preceding Forficularire belong on page 203, immediately 

preceding Labiduromma. 
Page 203, line three, fm· cricket ~·ead crickets. 
Page 203, before Labiduromma, insert the two paragraphs on page -202, immediately preceding Forfi-

cularire. 
Page 225, line one, for interspaces 1·ead interspace; line two, insert that before above. 
Page 244, in table, for 3. Geranchum read 3. Gerancon; for 13. Amalanchum read 1:~ Amalancon; 

for 15. AnconQtus read 15. Anconatus. 
Page 245, under C. absens, tile third line. should 1·ead: Fore wing nearly three times as long as broad. 

First oblique vein nearly straight, etc. 
Page 248~ in three headings, for Gerancbon read Gerancon. 
Page 249, in heading, for Geraochon read Gerancon. 
Page 256, line twenty, bPfJre parts insert except at base. 
Page 316, lines 5 and 6, for possibly luminiferonR 1·ead highly decorated. 
Page 343, line 4, for in the to-day read to-day in the. 
Page 362, line 20, for referred read referable. 
Page 446, line 15, and in several places on succeeding pages, for punctre read puncta. 
Page 610, lines 13 and 14, for abdomen read thorax. 
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LETTER OF TRANSMITTAL. 

u. S. GEOLOGICAL SURVEY, 

DIVISION OF FossiL INsEcTs, 

Cambridge, March 14, 1890. 
SIR: It is a source of great regret to me that the volume herewith trans­

mitted could not have been published during Dr. Hayden's life. It con­
tains the first fruits of an undertaking inspired by hin1 and encouraged by 
his aid. The extent of the task he intrusted to me more than a dozen years 
ago has been, with the interference of other duties, the occasion of the 
delay in its execution. The tnaterial has grown beyond all expectation, far 
beyond anything that could have been anticipated. 

As originally planned, when the Florissant beds were first carefully 
exploited, the fossil insects other than those frorr1 Florissant were first to be 
disposed of, and the latter were then to be taken up by orders. The plates 
were accordingly executed (before the completion of the text) with that 
plan in view, and the first ten plates herewith transmitted contain very 
nearly all the extra-Florissant insects known ten years ago. Since then 
their num her has perhaps doubled. The succeeding· plates contain the lower 
orders of Florissant arthropods, ending with the Hemiptera. 

The text has been n1ade to conform in large n1easure to the same plan, 
except that the insects of different localities and of different horizons have 
been arranged iii one systematic series. · Descriptions of a considerable 
number of species have been introduced for completeness' sake which are 
not figured, but of every one of these drawings have been finished and will 
be given in some future publication. The early portion of the text was 
written many years ago-the· Arachnida and Termitina in 1881, most of 
the Odonata in 1882, the Ephemeridre and Planipennia in 1883, and the 
Trichoptera and Orthoptera in 1884; and, as the general remarks prefixed 

to each group were written on the completion of the study of that group, 
and would now have' to be modified in some slight particulars, I have 
thought best to let these remarks remain as written, and to append at the 

11 



12 LETTER OF TRANSMITTAL. 

end of each general paragraph the date of writing. To rewrite the whole 

would unnecessarily delay the appearance of the work, and the dates will 

explain otherwise unaccountable, though generally very slight, omissions of 

later material. 

The new portions of the Coleoptera, Diptera, and Hymenoptera were 

mostly written a year ago, and during the past year the Hemiptera, much 

the most extensive group in the volume, have been elaborated. In the four 

later orders the general remarks and sun1n1aries attached to the genera, 

families, etc., of the earlier groups are omitted, because these orders will 

forn1 the subject of future separate consideratio~, and the basis for generaliza­

tion will then be greatly increased; the representation of these orders in the 

present volume is very meager, including next to no species frotn Florissant. 

The publication of this volume will give the first opportunity for any 

gcod comparisons between the long known Tertiary insects of Europe and 

those of any other coun~ry; so far as the lower orders of insects are con­

cerned-the only ones here at all fully elaborated-they show that the ma­

terial already gathered within the last two decades in America is at least as 

rich as that of the well gleaned fields of Europe. The present volume con­

tains descriptions of 1 species of 1\Iyriapoda, 34 of Arachnida, 66 of N eu­

ropfera, 30 of Orthoptera, 266 of Hemiptera, 112 of Ooieoptera, 79 of Dip­

tera, 1 of Lepidoptera, and 23 of Hymenoptera, in all 612 species. For 

the lower orders, that is, those here fully treated, these numbers are already 

slightly in excess of those obtained from the European Tertiaries, if the rich 

an1ber fauna of the Baltic is excluded; for the corresponding nun1bers for 

the European species frorr1 the rocks would be approximately as follows: 

Myriapoda, 1; Arachnida, 24 (recently, how~ver, nearlJ: doubled); Neu­
}·optera, 59; Orthoptera, 36; and Hemiptera, 218; a · t~tal of 338 species 
against 397 for the American . rocks. There is no doubt that this excess 

would be found even greater in the highe~ orders by the material already 

many years in hand; and the extent of the insect-bearing rocks of the 

West, which as yet have been touched only here and there,. is so i1nn1eas~ 

urably greater than that of sin1ilar European strata that only the lack of 

students in _this field of American paleontology can prevent our deposits 

frotn assuming a commanding position in the world. 
V ~ry respectfully, yours, 

S.A.MUEL H. ScuDDER. 

Hon. J. W. PowELL, 

Director U. 8. Geological Survey, Washington, D. 0. 



THE TERTIARY INSECTS OF NORTH AMERICA. 

BY SAMUEL H. ScuDDER.· 

INTRODUCTION. 

THAT creatures so minute and fragile as insects, creatures which can so 
feebly withstand the changing seasons as to live, so to speak, but a moment, 
are to be found fossil, engraved, as it were, upon the rocks or en1bedded in 
their hard rnass, will never cease to be a surprise to those unfamiliar with the 
fact. "So fragile," says Quinet\ "so easy to crush, you would readily believe 
the insect one of the latest beings produced by nature, one of those which has 
least resisted the action of time; that its type, its genera, its forms, must have 
been ground to powder a thousand times, annihilated by the revolutions 
of the globe, and perpetually thrown into the crucible. For where is its 
defense~ Of what value its antennre, its shield, its wings of gauze, against 
the comrnotions and the tempests which change the surface of the earth~ 
When the rnountains themselves are overthrown and the seas uplifted, when 
the giants of structure, the rnighty quadrupeds, change form and habit under 
the pressure of circumstances, will the insect withstand them~ Is it it 
which will display most character in nature~ Yes! The universe flings 
itself against a gnat. Where will it find refuge~ In its very diminutive-

. h. " ness, rts not 1ngness. 

The pages and plates of the present volume bear testimony to the fact 
that our tertiary strata have preserved remnants of an ancient host, so 
varied in structure, so closely also resembling their brethren of to-day, 
that nearly or quite every prevalent family-group in the entire range of the 
insect-world has already been deL'cnstrated to have · then existed. While 
often fragmentary and crushed, sometimes beyond re~ognition, a not in­
significant number are sufficiently preserved for us to repopulate the past; 

'E. Quinet: La Creation, vol. 1, p. 197. 
13 
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sornetimes, too, are they preserved in such a wonde1ful manner that in tiny 
creatures with a spread of wings sca1·cely more than a couple of millimeters 
?ne may count under the microscope the hairs fringing the wings. 

In atternpting thus to restore the past world of our insects, two or 
three general features have been forced upon my attention, which rnay 
well be mentioned here. One of them is the rernarkable fact that in hardly 
a single instance has the same species been found at two distinct localities. 
These localities, it is true, are in some instances separated by hundreds or 
even thousands of rniles, and analogy with the present distribution of 
insects would lead us to expect rnore or less profound changes in passing 
from one to another. But at other times the distance is not great, or at any 
rate not great enough to make this a satisfactory reason. It is tnore proba­
ble that the beds in which they occur are not altogether synchronous ; and 
we are led to believe that in the separation of horizons insects will give n1ore 
precise and definite distinctions than may be gained by the study of the 
plant remains of the same beds. The data at our disposal are not yet suffi­
ciently varied to enable us to speak with any confidence, but when the 
other groups of Florissant insects, not considered in the present volurue, 
are worked out, and the new material that is at hand frorn the other princi­
pal localities ha7 been fairly studied, it tnay be found that we are arn1ed 
with a new weapon of attack in solving the in1mediate suceession of the 
Tertiary series of the West in their finer subdivisions. 

Another point to which attention may be drawn is the very considerable 
r.urnber and quite extraordinary proportion of species which so far are repre­
sented by a single specirnen. Leaving out of consideration certain marvel­
ously prevalent forms in the beds of Florissant, such as certain Formicidre, 
Alydina, etc., one working these beds, from which many thousan_ds of insects 
have already been taken, may confidently expect that every third or fourth 
specimen will prove something new. A quite similar staten1ent can be 
made of all, or all but one, of the other localities where insects have been 
found in our Tertiary dep·osits: it surely indicates that with all the rich 
results of the explorations so far undertaken we are only upon the threshold 
of our possible knowledge. We find a richness of fauna far exceeding any­
thing before supposed possible. 

The interest of the Tertiary fauna is further enhanced by the discovery 
that no inconsiderable proportion of the species in this fauna must be re-
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ferred to genera not now extant. Granted that our knowledge of the sub­
tropical forms of this continent (with which as a whole at least our Floris­
-sant fauna seems to be akin) is much too meager to be of great service; 

granted also that in many cases we are forced to establish new genera upon 
what would be regarded among recent animals as too slender grounds : it 
is nevertheless true that an unexpectedly large number of lorn1s can not be 
forced into modern genera already established; in many cases, throughout 
whole groups, kindred differences from n1odern types are found which in­
dicate considerable changes of structure in the intervening epochs along 
parallel lines. In illustration of this we would call special attention to the 
differences observed in the genera of plant-lice, and, in several places 
an1ong other Hen1iptera as well as arnong the Coleoptera, to the decided dif­
ferences in the relative length of various rnembers of the body. My own 
belief, which springs from the comp{trisons initituted in t.he study of this 
fauna, ie that a much larger proportion of genera should really have been 
founded, and that, for every type which may turn up in Central American 
explorations of the near future identical with those now established upon 
the fossils alone, it will be necessary to separate from the farniliar surround­
ings in which I have placed it some other of the insects fron1 the same beds. 

It should be stated that the larger part. of the plates in this volume 

were engraved before the insects were studied, except in a cursory manner 
to separate the species; the insects are therefore not always properly 
grouped, and the legends upon the plates are in part inaccurate. 

In the enumeration of the specin1ens at the end of the specific descrip­
tions the numbers of the obverse and reverse of the same specimen are 
always connected by "and" without any intervening conuna, and this 
typographical method is mnployed only_ for expressing this relation. 

In the study of these extinct insects much assistance has been received 
from friends, to whon1 n1y cordial thanks are due; for valuable suggestions 
from the late Dr. J. L. LeConte, from Baron R. von Osten Sacken, Edward 
Burgess, Esq., and Drs. G. H. Horn and H. A. Hagen; for the open collec­
tions of the lat~ G. D. Smith, Esq., and of Messrs. E. P. Austin and Samuel 
Hen;o;haw; and for important aid in obtaining typical series of modern insects 

in various groups by -Messrs. E.' P. Austin, P. R. Uhler, E. P. Van Duzee, 
Edward Burgess, Dr. A. Forel, and most especially Mr. Samuel Henshaw. 





LOCALITIES WHERE TERTIARY INSECTS HAVE BEEN FOUND IN AMERICA. 

Florissant, Colorado.-The Tertiary lake basin at Florissant, 1 already 
famous for its prolific beds of plants and insects, is situated in a narrow 

valley hig4 up in the mountains at ·the southern extremity of the Front 
Range of Colorado,' at no great distance from Pike's Peak. 

The basin is shown .on Sheet 13 of the geological atlas of Colorado, 
published by Dr. Hayden's survey, and its outlines are marked with con­

siderable accuracy, although upon a cotnparatively small scale. The 

ancient lake lies in the valley of the present South Fork of .Twin Creek, 
and of the upper half of the main stream of the same after the South Fork 

has joined it. Following the old stage road frorn South Park to Colorado 
Springs, and leaving it just above the railway station at Florissant, and 
then taking the road which leads over the divide toward Canon City, we 

pass between the Platte Ri v~r and the Arkansas divide, through the entire 
length of the basin. This road crosses the South Platte a short distance, . 
say a kilometer and a half, below the mouth of 'rwin Creek, climbs a long 

gradual slope on the east bank of the river to an open grassy glade about 
2,500 ineters above the sea, and then descends a little n1ore than three kilo­
nleters from the river to join the valley of 'rwin Creek. One SCJtrcel y 
begins the descent before his attention is attracted by the outcropping of 
drab-colored shales, which continue until almost the very sumn1it of the 
divide is reached and the descent toward the Arkansas begun, a traveling 

distance ofnot far from 13 kilometers. The shales may indeed be seen for 
several kilometers on the farther side of this divide, but no organic remains 

have yet been found in them. 

By clitnbing a neighboring peak, thrice baptized as Crystal Mountain, 
Topaz Butte, and Cheops ~yramid, and known to the old miners as Slin1 
Jim, we obtained an admirable bird's-eye view of the ancient lake and the 

1 This account of Florissant is taken almost bodily from a paper by Prof. Arthur Lakes ant.l 
myself ( Bnll. U. S. Geol., Surv. Terr., vol._ 6, 1881, pp. 279, seq.). 
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surrounding region. To the southeast is Pike's Peak; to the west South 
Park and the canon of the South Platte, shown by a depression; to the 

extrerne south the grand canon of the Arkansas; while to the north a few 
sharp, ragged, granite peaks surmount the low wooded hills and ravines 
characteristic of the nearer region. Among these hills and ravines, and · 

only a little broader than the rest of the latter, lies, to the south, the ancient 

Florissant Lake basin, rnarked by an irregular L-shaped grassy ~e~dow, 
the southern half broader and more rolling than the northwestern, the latter 

n1ore broken and with deeper inlets. 
Recalling its ancient condition it will appear that this elevated lake 

tnust have been a beautiful, though shallow/ sheet of water. Topaz Butte, 
and a nameless -lower elevation lying eight kilometers to its southwest, 

which we may call Castello's Mountain, guarded the head of the lake upon 
one side and the other, rising 300 or 400 meters above its level. It was 
hemn1ed in on all sides by nearer granitic hills, whose wooded slopes came 

to the water's edge; sometimes, especially on the northern and eastern sides, 

rising abruptly, at others gradually sloping, so that reeds and flags grew 
in the shallow waters by the shore. The waters of the lake penetrated in 

deep inlets between the hills, giving it a varied and tortuous outline; 
although only about 16~ kilometers long and very narrow, its n1argin tnust 

have rneasured over 70 kilometers in extent Still greater variety was 
gained by steep pron1ontories, 20 n1eters or more in height, which pro­
jected abruptly into the lake from either side, nearly dividing it into a 

chain of three or four unequal and very irregular open ponds, running in 
a northwest-southeast direction, and a larger and less indented sheet, as 

large as the others con1bined, connected with the southwesternmost of the 

three by a narrow channel, and dotted w~th numerous .long and narrow 

wooded islets just rising above the surface. 
The -ancient outlet of the whole systetn was probably at the southern 

extrernity; at least the marks of the lake deposits reach within a few meters 
of the ridge which now separates the waters of the Platte and Arkansas; the 
nature of the basin itself, and the much more rapid descent of the present 

surface on the southern side of this divide lead to t_his conclusion. At the 

last elevation of the Rocky Mountain chain the drainage flow of this imme­
~iate region was reversed; the elevation corni~g frotn a southerly or south-

1 The shallowness of the lake is indicated by tbe character of the fish, the sun cracking of some 

of the shales . and the erect seqnoia stumps. 
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easterly direction (perhaps from Pike's Peak), the lake, or series of lakes, 
was drained dry by emptying at the northwestern extremity. The drainage 
of the valley now flowed into a brook which followed the deeper part of its · 
forrner floor, and the waters of the region have since emptied into the Platte 
and not the Arkansas, passing in their course between Topaz Butte and 
Castello's Mountain. 

The promontories projecting into the lake on either side are formed of 
trachyte or other volcanic lavas, apparently occurring in fissures directly 
athwart the general course of the northwestern or upper series of lakes, 
and masses of the same occur at rnany different points along the ancient 
shore, such as the western corner where the waters of the lake were finally 
discharged; in the neighborhood of the village; along the eastern wall of 
the lowermost of the chain of upper lakes, near where the present road 
divides; and at points along both eastern and western walls of the lower 
southern lake. In general the trachytic flows seem to be confined to the 
edges of the lacustrine basin, but some, if not all, of the mesas or ancient 
islands of the southern lake have trachytic flows over them; and toward 
the southern extremity of the lake what was once a larger island now forms 
a rounded hill with steep northern walls, crowned by heavy beds of dark 
trachyte, and its slopes covered with quantities of \resicular scorim. The 
rou~h and craggy knoll imrnediately overlooking the present villag-e of 
Florissant, the reputed scene · of Indian com bats, 1 is witness of hotter times · 
than those; vertical cylindrical holes, with sn1ooth walls, in which a man 
could hide from sight, funnels scored by heat, mark, perhaps, the presence 
of former geysers; the basaltic rocks themselves are deeply fissured by the 
breaking up of the planes of divisions between the columns, affording the 
best protection to the Ute and Arapahoe warriors. But the very shales of 
the lake itself, in which the myriad plants and insects are entombed, are 
wholly composed of volcanic sand and ash; 15 ·meters or tnore thick they 
lie, in alternating layers of coarser and finer mate_rial. About half of this, 
now lying beneath the general surface of the ground, consists of heavily­
bedded drab shales, with a conchoidal fracture, and is totally destitute of 
fossils. The upper half has been eroded and carried away, leaving, how­
ever, the fragmentary remains of this great ash deposit clinging to the bor­
ders of the basin and surrounding the islands; a more convenient arrange-

1 Their rude fortificatjons still crown the summit. 
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ment for the present explorer could not have been devised. That the source 
of the volcanic ashes must have been close at hand seems abundantly 
proved by the difference in the deposits at the extreme ends of the lake as 
will be shown in the sections to be given. Not only does the thickness of 
the beds differ at the two _points, but it is difficult to bring them into any­
thing beyond the most general concordance. 

There are still other proofs of disturbance. Around one of the granitic. 
islands in the southern lake basin the shales mentioned were capped by frorn 
one and a half to two and a half meters of sedimentary material, reaching 
nearly to the crown of the hill, the lowest bed of which, a little more than 
three decin1eters ·thick, forn1ed a regular horizontal stratum of small vol­
canic pebbles. and sand (A and B of Dr. Wadsworth's note, further on), 
while the part above is much coarser, resen1bling a breccia, and is very un­
evenly bedded, pitching at every possible angle, seamed, jointed, and 
weather-worn, curved and twisted, and inclosing pockets of fine la1ninated 
shales, also of volcanic ash, in which a few fossils are found ( 0 of Dr. Wads­
worth's note). These beds cap the seri~s of regular and evenly stratified 
shales (D of the same note), and are perhaps synchronous with the disturb­
ance which tilted and emptied the basin. The upperrnost evenly bedded 
shales then formed the hard floor of the lake, and these contorted beds the 
softer, but hardening, and therefore more or less tenacious, deposits on . that 
floor. -The excavation of the filled-up basin we must presume to be due to 
the ordinary agencies of" atmospheric erosion. The islands in the lower lake 
take now as then the form of the granitic nucleus; nearly all are long and 
narrow, but their trend is in every direction both across and along the val­
ley in which they rest. Great masses of the shales still adhere equally on 
every side to the rocks against which they were deposited, proving that time 
alone and no rude agency has degraded the ancient floor of the lake. 

The shales in the southern basin dip to the north or northwest at a:n 
angle of about two degrees, and according to the contours of the Hayden 
Survey, the ·southern end of the ancient lake is now elevated nearly two 
hundred and fifty n1eters above the extreme northwestern point. The 
greater part of this present slope of the lake border will be found in the 
southern half, where it can not fail to at once strike the observant eye, the 
southernn1ost margin close to the summit of the divide being nearly two 
hundred tneters higher than the margin next the hill by the forks of the road. 
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. Our examination of the deposits of this lacustrine basin was p~incipally 
made in a small hill, from which perhaps the largest number of fossils have 
been taken·, lying just south of the house of Mr. Adam Hill, now owned 
by Mr. 'rhompson, and upon his ra:nch. Like the other ancient islets of this 
upland lake, it now forms a mesa or flat-topped hill about ten or a dozen 
meters high, perhaps a hundred meters long and twenty-five broad. Around 
its eastern -·base are son1e -of the famous petrified trees-huge, upr~ght trunks, 
standing as they grew, which are reported to have been ~ve or six meters 
high at the ad vent of the present residents .of the region. Piecemeal they 
have been destroyed by vandal tourists, until now not. one of them rises 
n1ore than a n1eter above the surface of the ground, and n1any of them are 
entirely leveled; but their huge size is attested by the relics; the largest of 
which can be seen to have been· three or four meters in diameter. These 
gigantic trees appear to be Sequoias, as far ~scan be told fro1n thin sections 
of the wood submitted to Dr. George L. Goodale. As is well known, re­
mains of rnore than one species of Sequoia have been found in the shales 
at their base. 

At the opposite sloping end of this mesa a trench ·was dug fron1 top to 
botto1n to determine the character of the different layers, and the section 
exposed was carefully measured and studied. In the work of digging this 
trench we received t~e very ready and welcome assistaace of our com­
panion, Mr. F. C . . Bowditch, and of :Mr. Hill. 

Fron1 what inforn1ation we could gain about the wells in this neigh­
borhood and from a shaft sunk obliquely in the side of a hill near the 
northwestern extrernity, it would appear that the present bed of the ancient 
Florissant lake is entirely shnilar in composition for at least ten meters below 
the surface, consisting of heavily bedded non-fossiliferous shales, having a 
conchoidal fracture. Above these basal deposits, on the slope of the hill, 
we found the following series, from above downward, comn1encing with the 
evenly bedded strata: 

SECTION IN SOUTHERN LAKE. 

(By S. H. Scudder and A. Lakes.) 
Centimeters. 

1. Finely laminated, evenly bedded, light-gray shale; plants and insects scarce and poorly 
preserved . . . . . . . • • • . • • • • . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . • • . . • . . . . . . . . . . .3. 2 

2. Light-brown, soft and pliable, fine-grained sandstone; unfossiliferous . • • • • • . . . . . . . . . . . . . . 5 
3. Coarser, ferruginous sandstone; unfossiliferous... . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 3. 8 
4. Resembling No.1; leaves aud insect remains ............................................ 21 
5. Hard, compact, grayish-black shale, breaking with a conchoidal fracture, seamed in the 

middle with a narrow strip of drab shale; fragments of plants . • • • •• . • . • .. .. • • .. . . . • • • 28 
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6. Ferruginous shale; unfossiliferous...... . . . . . . . . . . . . . . . . . . . • . • • • . . . . . . . . . . . . . . . • • . . . . . . . 1. 5 
7. Resembling No.5, but having no conchoidal fracture; stems of plants, insects, and a small 

bivalve mollusk.................. . • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 9 
8. Very fine gray ochreous shale; non-fossili'ferous...... . . . . . . . . . . . • • . . • . . . . .. . .. . • • • . . . • . . . 0. 5 
9. Drab shales, interlamina.ted with finely eli vided paper ::shales of light-gray color; stems of 

plants, reeds, and insects ......... _., . . • . • . . . . . . . . . . . . . . . . . . • . . • • . . • • • • . . . . . . . . . . . . . . • 46 
10. Crumbling ochreous shale; leaves abundant, insects rare..................... .. .......... 7.5 
11. Drab shales; no fossils ...•...•.•...........•.......................•.••••.•.....•.. ··- 7. 5 
12. Coarse, ferruginous sandstone; no fossils. . . . • . . . .. . . . • • • . . . . . . . • • • • • . . . • • . • . . . .. . • .. • • . • 3. 8 
13. Very hard drab shales, having a conchoidal fracture and filled with nodules; unfossilif-

erous . - . - .. ...... . ...... .. . .. ... ... ... _ . . _ .. _ . . . . . . . . . . . . • . . . . . . . • • . . • • • • . . . . . . . . . . . . . . . . 63 
14. Finely laminated yellowish or drab shales; leaves and fragments of plants, with a few 

insects ......................... ... . .... .. .......... · ....•............................... 30 
15. Alternating layers of darker and lighter gray and brown ferruginous sandstone; no fossils__ 10 
16. Drab shales; leaves, seeds, and other parts of plants, with insects, all in abundance _ . . _ _ 61 
17. Ferruginous, porous, sandy shales; no fossils . . .. .............. . ....................... _ 5. 7 
18. Dark gray and yellow shales; leaves and other parts of plants.... .. .. . .. . .. .. .. . .. .. . . .. 9 
19. Interstratified shales, resembling 17 and 18; leaves and other parts of plants, with insects .. 17. 8 
20 Thickly bedded chocolate-colored shales; no fossils ___ . . .. . .. .. .. .. .. • . .. . . . . .. .. .. .. ... 41 
21. Porous yellow shale, interstratified with seams of very thin drab-colored shales; plants . .. 7. 5 
22. Heavily bedded chocolate-colored shales; no fossils _.. . . .. . . . . .. . . .. . . .. . . . . .. .. .. .. .. . . 30 
23. Thinly bedded drab shales; perfect leaves, with perfect and imperfect fragments of plants, 

and a few broken insects ......... :................ . ..... . ............... . ........... . 20 
24. Thinly bedded light-drab shales, weathering very light; without fossils.... . . . . • • . . . . . . . . 20 
25. Thick bedded drab shales, breaking with a conchoidal fracture; also destitute of fossils.. 18 
26. Coarse arenaceous shale ; nnfossiliferous . .. .. . .. .. .. .. . . . . .. . . . . . . . .. . . . . . . . .. . .. . . .. . . . 9 
27. Gray sandstone, containing decomposing fragments of some white mineral, perhaps calcite; 

no fossils . ......•..... . . _.. . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . • . . . . • . . . . . . . . . . . • . . . . . . . 178 
28. Coarse, ferruginous, friable sandstone, with concretions of a softer material; fragments of 

sterns ....................... .. ...... · .. . . . ..... . ....... • ..• - ~ ---· ............ perhaps .. 60 
29. Thinly bedded drab shales, haying a conchoidal fracture, somewhat lignitic, with frag-

ments of roots, etc ... . ..... . . . ...... .. . ~ -· . . . . .. ... . ..... .... . ......................... 25 
30. Dark-chocolate shales, containing yellowish concretions; filled with sterna and roots of 

pIan ts ... . _ .. . .. . ........ .. ... . ...... .. . . .................. . .... . ..... .. ...... " . . . ... . . . 25 

Total thickness of evenly bedded shales(" D," of Dr. Wadsworth's ·note) above floor 
deposits _ . . _ ... . ........ . ...... ... ..... .. .... .. ....... ... .... . ..... ..... . .. (Meters). . 6. 668 

The bed which has been most worked for insects and leaves, and in 
which they are unquestionably the most abundant and best preserved, is 
the thick bed, No. 16, lying half-way up the hill, and composed of rapidly 

alternating beds of variously colored drab shales. Below this, insects were 
plentiful only in No. 19, and above it in Nos. 7 and 9 ; in other beds they 
occurred only rarely or in fragments. Plants were always abundant where 
insects were found, but also occurred in many strata where insects were 
either not discovered, such as Nos. 18 and 21 in the lower half and No. 6 in 
the upper half, or were ran~, as in Nos. 10 and 14 above the tniddle and No. 

23 below; the coarser lignites occurred only near the base. 
'rhe thickest unfossiliferous beds, Nos. 20 and 27, were almost uniform 

in character throughout, and did not readily split into laminre, indicating 
an enormous shower of ashes or a tnud flow at the time of their deposition; 
their character was sin1ilar to that of the floor-beds of the basin. 

I 
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rrhese beds of sh~le vary in color fron1 yellow to dark brown. Above 
them all lay, as already stated, fron1 fifteen to twenty-five decimeters of 
coarser, more granulated sediments, all but the lower bed broken up and 
greatly contorted. These reached aln1ost to the sum1nit of the 1nesa, which 
was strewn with granitic gravel and a few pebb_les of lava. 

Specimens of these_ upper irregular beds, and also of the underlying 
shales, were sub1nitted to Dr. M. E. Wadsworth, of Cambridge, Massachu­
setts, now of Houghton, Michigan, who caused thin sections to be made 
from them and has fu1nished the following account of their microscopical 
structure: 

TUF.A. FROM FLORISSANT. 

The method and scheme of classification employed here is that briefly sketched in 
the Bulletin of the Museum of Comparative Zoology (vol. 5, pp. 275-287). By this 
system only do we think that the iuclosecl fragments could be named, for they contain 
so few crystals that in most cases the base is the principal thing uponwhich the 
decision must rest. 

.A.-THE FINER DEPOSIT JUST ABOVE THE SHALES. 

A medium-grained gray tufa, containing crystals ~nd fragments of feldspar, 
augite, etc., cemented by a fine earthy groundmass. 

In the thin section it is seen to be an epitome of the volcan,ic rocks of the Cordil­
leras. The groundmass holds fragments of basalt, andesite, trachyte, and rhyolite, 
with detached minerals derived from them. 

The basaltic fragm~nts have in part a dense globulitic base porphyritically hold­
ing ledge-formed plagioclase crystals and a few augite granules. Some of the basalt is 
quite coarsely crystallized, approaching the doleritic type. Olivine was observed in 
some of the fragments, but it is largely altered to a reddish-brown serpentine. Mag­
netite is abundant. In many of the fragments the groundmass has decomposed to a 
reddish-brown mass, which is uutransparent aud holds clear crystals of plagioclase. 
The basaltic fragments have suffered more from alteration and decomposition than any 
others in the tufa. 

Of andesite, both varieties pointed out by us (loc. cit., p. 280) occur in this ~ufa. 
The first, which is nearest the basalt in composition, has a brown glass as its base, filled 
with mierolites. This base holds minute rectangular and oblong crystals of feldspar. 
Large microlites of augite and grains of magnetite were seen. Fragments of this are 
common, and are clear and unaltered. The second variety of andesite was seen to 
have a dense gray micro-felsitic base, holding ledge-formed feldspars aud magnetite 
~rains. Some contained the reddish-brown fibers of the destroyed horn blend e. Frag­
ments of this variety of andesite are quite abundant. 

The trachyte has a light gray, felty, and glassy base, some fragments showing be­
sides this only faint traces of polarization caused by incipient feldspars. Other frag­
ments show minute, well-formed crystals that appear to be sanidin. Grains of mag­
netite occur scattered through the base. This is also quite abundant, and it, as well 
as the basalt a!ld andesite, surpasses the rhyolite in amount. 

The rhyolite occur8 in the form of a more or less clear glass, often cellular. The 
cells are often drawn out in the direction of the original flow, forming a fibrous struct 
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ure, which when of a grayish or reddish brown color resembles woody fiber. Some of 
the fragments contain ellipitical cells, and a few shards of water-clear glass free from 
inclusions were seen. 

Many crystals, entire or broken, are scattered throughout the groundmass of the 
tufa. These crystals belong to plagioclase, sanidin, olivine, magnetite, augite, and 
quartz. But little quartz was observed; one crystal contained trichites and vapor 
cavities. The trichites are the same as those commonly seen in the quartz of granite, 
but this appears to have been derived from the lava. The feldspar contains inclu­
sions of base, glass, and microlites, and through these the rock from which the feld­
~par was derived can often· be told. The augites have the characters of andesitic 
augite. A little palagonite and one crystal of microline were seen. 

The ground mass of the tufa is composed of comminuted and decomposed material 
derived from the lavas before described. In the groundmass trachytic and rhyolitic 
material appears to predominate. 

This specimen was chosen for description, as it best represented the general char­
acters of the tufas. 

B.-THE COARSER DEPOSIT JUST ABOVE THE SHALES. 

This is more coarsely fragmental than any of the others, and is composed of a yel­
lowish brown earthy groundmass, holding fragments of quartz, feldspar; basalt, etc . . 
Some of the fragments appear to belong to the older rocks, but none of them were 
seen in the section. Under the microscope the tufa is similar to the first one described, 
but its fragments are larger and sometimes better marked. Some kaolinized feldspars 
and a little biotite were seen. ~he hornblende in the andesite is in the usual broken 
forms, with blackened edges. 

C.-A SPECIMEN FROM FINER PORTION OF THE UPPER CONTORTED BEDS. 

A yellowish earthy ground mass holding crystals and fragments of augite and feld­
spar. On one side is a layer of fine detritus, composed of the same material as the 
groundmass of the more coarsely fragmental portion. Its microscopic characters are 
similar to those of A, except that its materials are more decomposed and sanidin is 
more abundant. One kaolinized feldspar was observed. 

D.-THREE SPECIMENS OF THE INSECT-SHALES. 

These are brownish and grayish brown shales, being simply the "finer material of 
the tufas laid down in laminre of varying thickness and coarseness. One is very 
thinly bedded. 

This volcanic material has evidently been worked over by water, but the conditions 
can of course best be told .in the field. So far, however, as we can judge by micro­
scopic examination, when the water commenced its work the material was in loose 
unconsolidated deposits. That it was thrown out as an ash, or rather deposited as a 
moya near its present location, is the most probable supposition. It seems then to have 
been taken up by the waves and spread out as it is· now found. Tiie reason for this 
opinion is that the fragments are not worn, as they would naturally be if they had 
been derived directly from solid rock by water action, and the decomposition is not so 
great as we should expect. The deposition appears to have been gentle but compara­
tively rapid, for there is no sign of violence or even of such decomposition as we should 
expect in slow deposition; and showers of ashes falling on still water or a lake acting 
011 an unconsolidated tufa bank answer best the conditions called for .here. It is 
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probable from the kaolinized feldspars and the macroscopic fragments of apparently 
older rocks that the latter are present in the tufa to some extent. This can best be 
explained by the supposition that it was deposited as a .moya or mud flow within reach 
of the waters that have worked it over and deposited it in its present position. As we 
said before, the field evidence must be relied upon mainly in deciding such questions 
as these. · 

M. E. w .ADSWORTH. 
CAMBRIDGE, MASSACHUSETTS, April 15, 1880. 

Another section, less carefully n1easured and noted with less detail than 
the other, was taken at the extremity of one of the prornontories jutting in 
a southwesterly direction into the n1iddle of the upper chain of lakes, about 
three kilon1eters west of the present post-office. The top of the hill was 
covered with granitic gravel and loose bowlders of dark scoriaceous trachyte; 
below this we found, passing, as before, from above down ward, the following 
succession: 

SECTION IN THE NOR'l'HWESTERN LAKE. 

(By S. H. Scudder and A. Lakes.) 
Decimeters 
(estimated). 

1. Finely laminated yellow-drab shales; no fossils ............................••........•.••..... 12 
2. Coarse decomposing yellowish shales ; no fossils .................... _ .....••..•.••... ~. . . . . .. . . 12 
3. Fine compact drab shales; perfect remains of plants and insects ........................ _.. . . . • 15 
4. Arenaceous shales; very lignitic ............. . ............... c •••••••• ~... • • • • • • • • • • • • • • • • • • • • 6 
5. Heavily bedded, coarse-grained, crumbling sandstone, of a grayish-yellow and whitish color, be-

coming ferruginous in places; partially lignitic .......•.••.. ~ ·- ............................... 60 
6. Chocolate and drab colored shales having a conchoidal fracture, passing below into whitish paper-

like shales inclosed between coarse arenaceous laminre ; piau ts and insects ....... ~ . . . . . . . . . . . . 45 

Total thickness of shales above floor deposits. (Meters, estimated) ..................... 15 

These n1easuren1ents, being estin1ated, are undoubtedly too great. The 
composition of this bluff is coarser in character .than that of the section in 
the southern extension of the lake. The lignitic beds, which have been 
used for quarrying purposes, contain numerous fragments of reeds and 
roots not well · preserved. The lower portions of the section correspond 
better with the other than do the upper beds, where it is difficult to trace 
any correspondence; No. 3 of the northwestern semns, however, to con·e­
spond. to No. 16 of the southern series. The whitish paper shales lying at 
the base of this appear to be entirely absent fron1 the southern section, and 
the distorted beds which crown the mesa are not apparent in the bluff, or, 

if present, are wholly regular. A more careful and detailed section of the 
bluff (for which we had not time), and particularly the tracing of the beds 

· along the wall of the lake, would probably bring to light better correspond­
ences. 
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Judging from the present physical condition of the basin, !ts age is 
marked as later than the movements which closed the Cretaceous epoch and 
earlier than the last upheaval in the Tertiary, which seems to have taken 
place ·during or after Miocene times, but there are no physical data yet at 
hand to warrant definite conclusions on this head. 

The insects preserved in the Florissant basin are wonderfully n:umer­
ous, this one locality having yielded in a. single sumrner rnore than· double 
the nun1ber· of specimens which the farnous' localities at Oeningen, in Bava­
ria., furnished Heer in thirty years. Having visited both places I can tes­
tify to the greater prolificness of the Florissant beds. As a rule the Oen~ 
ingen specimens are better preserved, but in the sarne amount of shale we 
still find at Florissant a much larger number of satisfactory specimens than 
at Oeningen, and the quarries are fifty tin1es as extensive and far more 
easily worked. 

The examination of the immense series of specimens found at Floris­

sant has not yet critically covered the whole field. It may, nevertheless, 
be interesting to make the single comparison with the Oeningen insect 
fauna which the number of individuals will furnish. This is indicated by 
the following table: 

Percentage of representation by-

Hymenoptera.----·· .. __ ••••••.. ----
Lepidoptera . _ .... ___ ... _ .•.. -- .. -- . 

Diptera ---·-· .•••••.....• ---- ·-----
Coleoptera .. ____ ..••.....•••.. ____ . 

Hemiptera _ .••••••..... ··-- ---- ---· 
N europtera ...•..•••• _ ••.•..... ___ .. 
Orthoptera .. __ . _ .• __ •.. ___ .... _ . _ .. 
Arachnida. ___ .• _ ... ____ . ____ ..• ___ . 

At Flo­
rissant. 

40 

0.04 

30 

13 
11 

5 
0.25 
0.~5 

At Oen­
ingen. 

14 
0.1 

7 

48 

12 
17 
3 

0.5 

99.54 101.6 
I 

It will be seen that in all the orders that are well represented the pro­
portion of specimens of each is very different, with the sole exception of 
the Hemiptera, w bile the same groups ( Orthoptera, Araehnida, and Lepi­
doptera) are feebly represented in both. The greatest difference occurs in 
the Diptera, whieh are less than 7 per cent. of the whole at Oeningen and 
about 30 per cent. at Florissant; in the Hymenoptera, whieh have less than 
14 per cent. at Oeningen and 40 per cent. at Florissant, due largely to the 
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prodigious number of ~nts; while the case is reversed in Coleoptera, which 
form nearly one-half the specimens found at Oeningen and only 13 per 

cent. at Florissant. We possess no count of the specimens found at Rado­
boj, in Croatia, which is regrettable, since the fauna of Florissant appears 

to agree n1uch better with it than with any other in one or two points, such 
as the comparativ~ly minor part played by the Coleoptera arid the great 
nun1ber of ants; these latter number fifty-seven species in Radoboj," and five 

hundred specimens have been found of one of them. Still the comparison 

can not be carried very closely into other departments; for instance, only 
one rhynchophorous coleopteron has been reported from Radoboj, while · 
they are very numerous and rich in species at Florissant, and local causes 
must have had much to do with the fauna of each of these localities. It is 

hardly 'vorth while to institute .any inquiries into the proportion of the 
groups represented at Florissant and in amber, since _ the nature of the 

entombment is entirely different. . . 
Since so far as the Florissant insects are concerned only the lower 

orders are reported upon in the present volume, it may be woi'th while to 

present a rapid sketch of the higher orders, to complete in however impBr­

fect a way the partial view of the Florissant insect fauna which the volume 
affords. 

About three-fifths of the Coleoptera belong to the normal series and 
two-fifths to the rhynchophorous division. There are eighty to ninety spec­

inlens ofCarabidoo, including, perhaps, twenty-five species; n1any ofthen1 are 
very fine and perfect, especially in the sculpturing of the elytra. Water­
beetles are not so numerous as would be anticipated; indeed, there are very 
few speci-n1ens, with perhaps half~ dozen species; there are no large species 
snch as occur abundantly at Oeningen; the largest of our species, perhaps · 

an Hydrophilus, not exceeding twelve millimeters in length. The Staphy­
linidoo are rather more numerous than the ground-beetles, with over thirty 
species, some of them tolerably large. There are half a dozen species of 

Nitidulidoo. Son1e sixty or .more Scarabooidoo show considerable variety, 
there being nearly thirty species an1ong them. N_early as n1any Buprestidoo 

have quite as great variety of form; a considerable number of them are large 
and nearly all fairly preserved, some remarkably perfect; one species, Chry­
sobothris haydeni, has been descdbed. Elateridoo are more abundant, num­
bering, rnore than one hundred species, many· of them in beautiful condi-
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tip·n; they are abundant in species, over forty having been separated, and 
are mostly of a mediun1, none of a large, size. Considerably over one 
hundred specimens are to be referred to the Meloidre, Mordellidre, and Mala­
codermata, but the specimens do not appear to be very well preserved, 
although about forty species may be distinguished. The Cerambycidre are 
very beautiful, furnishing thirty or more specimens, rep1:esenting n1ore than 
half as many species; one fine species of a new extinct genus, Parolaniia 
rudis, has already been described, and there are others equally firie. There 
are a dozen or n1ore species of Bruchidre, one of which, Spermophagus vivi­
ficatus, has been published. Chrysomelidre are not uncomn1on; thus far I 
have recognized about two dozen species among the sixty or eighty speci­
n1ens; one, Oryctoscirtetes protogreus, belonging to a new genus, has 
already been published. Nearly twenty species of Tenebrionidre have been 
separated, rarely represented by more than a single specimen each, and 
there are also a few (from two to ten species each) of Silphidre, Histeridre, 
Dermestidre, Ptinidre, ·and Coccinellidre, and a single species each of Cleridre 
and Telephoridre, the latter already described under the name of Chauliog­
nathus pristinus. Two specin1ens of Rhynchophora, Anthonomus defossus 
and Eurhinus occultus, have been described ; I have already mentioned 
the predominance of this type in opposition to the European Tertiaries; the 
species are very numerous, nearly one hundred and twenty having been 
separated, with over five hundred specin1ens, and among them are a goodly 
nun1ber of large and fine species; but some of the n1inutest are n1ost admi­
rably preserved; especially is this true of t.he sculptuting of the thorax and 
elytra.; no attempt, however, has yet been made to do more than rudely 
separate the species, so that no details can now be given. 

Nearly a third of all the specitnens I have seen frotn Florissant belong 
to the Diptera. Culicidre and Chironomidre are abundant, but not gener­
ally very perfect. Tipulidre · are abundant and admirably preserved; of . 
the larger forms alone there appear to be several hundred specimens, and 
apparently · a considerable nurnber of species ; the smaller Tipulidre, 
including the Limnobina, are also abundant and well preserved. Many 
beautiful Mycetophilidre occur, probably twenty or thirty species. Bibi­
onidre are the prevailing type an1ong the Diptera; there must be a thousand 
specin1ens belonging to this family, and on a cursory view there appears to 
be no great variety; probably both here and in the ants, as in some gen-
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era of plants, it will appear that there are vast numbers of a single species; 
a great many speci~ens are represented by bodies only, or these accom­
panied by insignificant fragments of wings, but even putting all these aside 
there ren1ain a goodly number with tolerably perfect wings, and some in 
which almost every part of the body is preserved; taken as a whole, how­
ever, they are perhaps less perfect than specimens of almost any other fam­
ily. There are .a dozen or 1noro Stratiornyidre, of two or three .species, and 
several species of Midasidre or Hirmoneuridre, one admirable specimen of 
the latter family having been described as belonging to a new genus under 
the naine of Palembolus florigerus. There are nearly half a hundred Asi-

. lidre and Therevidre, 1nany of them exquisitely preserved, son1e of great 
size, and among them a fair variety of forms. Bombylidre are somewhat 
less abundant, but show some superb specimens of great size and in w<?n­
derful preservation; there are certainly six or eight species. Syrphidre are 
more abundant than the last, nearly fifty specimens having been found in 
which the patterns of the abdorninal colors are generally well rnarked, and 
among which we find a considerable va1~iety; they have been studied by . 
one very familiar with that group, Dr. S. W. Williston, and the results of 
his examinations are given in his Synopsis of the North American Syrphidre 
(pp. 281-283), published by the U. S. National Museun1. 'l.,here is a vast 
host of Muscidre and allied groups, of 'vhich no account has yet been taken, 
and with which no doubt rnany other forms are still commingled, but three 
or four species of very pretty Ortalidre 1nay be tnentioned with ten -or a 
dozen specimens, and there are a large number of Empidre. 

A few Lepidoptera occur. The butterflies, seven in number, have been 
described in the Eighth Annual Report of the present Geological Survey. 
They all represent distinct and extinct genera. Six of the seven belong to 
the N ymphalidre, the seventh to the Pierinre. Of the N yn1phalidre all but 
one are Vanessidi. The exception is of special interest, since it belongs to 
the Libytheinre, the fan1ily of living butterflies the most meager in numbers, 
though found in every quarter of the globe. To be able to add that still 
an eighth butterfly, found since the others were described, belongs to a 
second extinct genus of Libytheinre (which I have called Barba:rothea) is 
certainly n1arvelous. Besides these I have set aside about a dozen speci­
mens of perhaps eight species of n1oths, but they are obscure, mostly of 
small size, perhaps· Pyralidre or Tortricidre, and, excepting one described in 
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this work, have not been critically studied. A single caterpillar has been 
found, and the structure of its skin has been studied by Dr. C. S. Minot, 1 

but without any very satisfactory results. 
No Hymenoptera have yet been described. About a dozen specimens 

are referred to Apidre and Andrenidre; several species are r~presented, but 
most of them are badly preserved; the largest appears to be a Bon1bus. 
Of Vespidre . and other large wasp-like IIyrnenoptera about seventy or 
eighty specimens have been found, referable to about thirty species, one of 
which is a large Scolia or allied genus; several are Sphegidre; including an 
Atnmophila; one, which seems to be a Polistes, shows traces of a blue­
green metallic tint; another, apparently one of the Pompilidre, represents a 

species with a large subapical fuliginous spot on the wing; another, perhaps 
of the same fa1nily, has a circular clear spot in the center of the wing, sur­
rounded with fnliginous. The ants are the most nun1erous of all insects at 
Florissant, comprising, perhaps, a fourth of all the specimens; they fonn 
rnore than three-fourths, perhaps four-fifths, of all the Hymenoptera; I 

. have already about four thousand specimens of perhaps fifty species (very 
likely many rnore); they are mostly Formicidre, but there are not a few 
l\-fyrn1icidre and some Poneridre. I have noticed no Mutillidre. Ichneu­
monidre are very numerous; of n1inuter forms, having an expanse of wing 
of less than a centimeter, there are nearly two hundred specimens, unusually 
well preserved; judging from a cursory examination they are exceedi~gly 
numerous in species, perhaps eighty all told, and many genera are repre­
sented; the larger forms, whose wings expand more than a centimeter, are 
even more numerous both in species and individuals, and most of them are 
very fine, including a great variety, among which are especially noticeable 
a good assortment of species of Pin1pla and allied genera ; I have looked 
in vain for Pelecinus, or any long-tailed .R.hyssre or Thalessre. The Bra­
conidre, Chalcididre, Cynipidre, and Chrysidre, exceeding I y few fossil spe­
cies of which have ev_er been described, are very abundant, but have not 

been fairly separated fron1 each other and fron~ other small species; 
together they number nearly two hundred and fifty specime~s and probably 
fifty species; among others there is a Chrysis, showing metallic green 
reflections ·on tho abdo~en; and also more than half a dozen species of 
Chalcididre, with expanded fen1ora, represented by over twenty specimens. 

1 Arch.' f. mikr. ·Anat., vol. 28, pp. 46-47, 1886. 
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Finally, there are about sixty Tenthredinidre of fourteen or fifteen species 
and several genera, beRides a single species of U roceridre. 

Animal remains besides those of insects are rare at Florissant. The 
. most abundant is a species of thin-shelled Planorbis, which is not uncom­
mon, and always occurs in a n1ore or less crushed condition; it is the only 
n1ollusk yet found there (excepting a Physa or allied form and a single 
small specinwn of a bivalve, referred to above in the section from the south­
ern lake), and according to Dr. C. A. White is probably undescribed, al­
though very similar to a species found in the Green River shales, differing 
from it principally in its smaller size. 

Fishes rank next in numbers. Eight species have been found, belong­
ing to four genera. Of Amiidre we have Ami a scutata and A. dictyocep~ala; 
of Oyprinodonts, Trichophanes foliarum and T. copei; of Catostomidre, 
An1yzon pandatum, A. com1nune, and A. fusiforme; and of Siluridre, Rhin­
eastes pectinatus. All the species .have been described by Cope, excepting 
·T. copei, which was published by Osborn, Scott, and Speir. 

Several bird's feathers have been found in these beds, and a single tol­
erably perfect passerine bird, with bones and feathers~ has been described 
by Mr. J. A. Allen under the nan1e of Palreospiza bella, and admirably 
illustrated by Blake. No other figure of a Florissant animal has yet been 
pn blished. Besides these, Cope has ·described a plover, Oharedinus shep­
pardianus, and writes that a finch is also found in these beds. 

The plants, though less abundant than the insects, are exceedingly 
numerous, several thousand specimens having been studied by the late Mr. 
Leo Lesquereux. About one hundred and sixty species have been described 
or indicated, of which the apeta1ous plants show the larger number, sixty­
eight species; the next most abundant group is the polypetalous division, 
forty species, the gamopetalous having twenty-five, the Coniferre eight, and 
the lower plants nineteen species. 

Among the exogenous plants the following polypetalous families are rep­
resented: the Malvacere by a rare species of Sterculia, besides some flowers 
with long stamens, which are referred, doubtfully, to the genus Bombax. 
Of Tiliacere, a species of Tilia has been found. Of Rutacere, one species of 
Ailanthus and one of Xanthoxylon. No less than ten species of Rhus rep­
resent the Anacardiacere, and two species each of . Paliurus arid Rhamnus 
the Rhamnacere. The Oelastracere show three species of Oelastrus and one 
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of Celastrites, known only by a few leaves. The Sapindacere are very 
numerous in individuals; a species of Acer is represented by leaves, flowers, 
and fruits, but not yet des0ribed; leaves of a Staphylea occur with five 
species of Sapindus and one of Dodonrea. The flora has a large number 
of Leguniinosre, eleven species occurring, of eight genera, Cytisus, Dal­
bergia, Cercis, Podogoniun1, Cassia, Leguminosites, Acacia and Min1osites; 
Lesquereux fonnerly referred some of them to Robinia and Colutea. The 

Rosacere show an Atnygdalus, leaves of Rosa, and a species of Spirrea, 
with very finely preserved leaves of an Amelanchier, scarcely distinguish­
able from some of the varieties of the living species. Numerous leaves of 
Weinmannia of three species represent the Saxifragacere, and, finally, a 
species of Aralia and another of Hedera, the Araliacere. 

Among the gamopetalous plants the Ericacere are represented by what 
is probably Vacciniurri reticulatntn AI. Br., together with a species of An­
dromeda; no less than six species of Ilex represent the Aquifoliacere; two 
of Diospyros, and one each of Bumelia and Macreightia, the Sapotacere; a 
species of Myrsine, so comn1on in the European Tertiaries, but in our coun­
try represented only by this single leaf, the Myrsinere. Convolvulacere 
show two species of Porana, and the Apocynacere a single species of Apo­
cynophyllum.1 Oleacere have a flowering branch of Olea and eight species 
of Fraxinus, one regarded as identical with a European 'rertiary plant. 

The apetalous angiosperms show a great variety of forrr1s at Florissant, 
and an1ong them rnany are referred to species from· foreign Tertiaries. A 
species of Banksia and seven of Lomatia represent the Proteacere; a species 
of Pimelia the Thymelacere; one of Santalum the Santalacere. U rticacere 
are the n1ost numerous of all plants; four species of Ulrnus occur, one 
found also in the European Tertiaries; another formerly thought to be iden­
tical with a second European species but now regarded as distinct, and two 
others, one of them found also in western Colorado ; of Celtis there is one 
species, whose leaves have a close affinity to the existing C. occidentalis and 
its Texan variety; two species of Ficus are identical with European species; 
but the mass of specimens-nearly or quite one-half of all that have been 
brought from this locality-represent species of Planera; two species only 
occur~ one identical with a European fonn; the other known only from Flo­
rissant and the White River, and in the former very variable; Lesquereux 

1 In the text of his last report Lesquereux refers this to Alkali, Wyoming, but in his tabll3 to Floris· 
sant. 



' . 

THE FLORISSANT LAKE BASIN. 33 

has seen at least two thousand specimens. The J uglandacere are repre­
sented by single specimens of Pterocarya americana and Juglans thermalis, 
besides two other species of J uglans, one of them European, three of Carya, 

all European, and one Engelhardtia, also European. The Cupuliferre show 
one species .each of Ostrya and Castanea, three of Carpinus, one of then1 
European, and seven of Quercus, of which five are European species. rrhe 

Myricacere are the next most abundant type after Plan era, being represented 

. by no less than fifteen species of Myrica, of which six are Europeftn. Of 
Betulacere two species of Betula occur and two of Alnus, one of the latter 
European. Salicacere are tolerably abundant; there are four species· of 
Populus, all now regarded as European, though Lesquereux first looked on· 
then1 as new; and two peculiar species of Salix, besides four identical with 
European species . . Finally, there are one or two undetern1ined plants in 
this group represented by parts of flowers or seeds. 

An1ong the Coniferre there is considerable variety, eight speci~s occur­
ring, of six genera, most of them represented in the European flora. There 
are, first, two species of Pinus, one European; a species of Widdringtonia; 

well preserved branches of a European Taxodium; abundant remains of a 
- .European Glyptostrobus; a couple of leaves of a European Podocarpus; 

as well .as \ two ,species ·of Sequoia, one European, the other indigenous. 
The presenee of the last-named genus is also well a'ttested ·by their cones 
and by the remains of gigantic silicified trunks in an erect position. 

Finally, in the lower orders of plants the -following have been found: 
Of the J?alrnre, a large speci1nen of a Sabal and a fruit referred to Palnlo­
carpon; of the Aracere, a species of Acorns, first described trom Spitzen­
berg; of the Typhacere, finely preserved leaves of a Typha; of the Naiad­
acere, · two species of Potmnogeton and one of Najadopsis; of the Lelnna­

cere, a species of Lemna; of the Graminere, fragments of leaves of Phrag­

mites; of Filices, nutnerous specimens of .five genera, Sphenopteris, Adian­
tites, Lastrrea, Pteris, and Diplazium, the last a European species; of Rhiz­

ocarpre, 1nany specimens of two species of Salvini~; of Musci, one species 
each of Fontinalis and H ypnum, and of Characere, two specimens of a 
Chara. 

According to Mr. Lesquereaux, such an assen1blage of plants indicates 
a climate like that of the northern shores of the Gulf of Mexico at our epoch. 
,,rrhe preponderance of conifers, of shrubs, of trees of small 

VOL XIII--3 
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size, gives . to the flora a general aspect which recalls that of the 

vegetation of uplands or valleys of rnountains." Paln1s are alrnost entirely 

absent, only a single specimen of one species of Sabal having occurred, with 
a fruit of Paln1ocarpon. "The '!eaves of sorne species are extremely numer­

ous, none of then1 crumpled, folded, or rolled, as if driven by currents, but 
flat, as if they had been etnbedded in the muddy surface of the bottom when · 

falling from the trees or shrubs along the borders of a lake." 
It is remarkable for the almost complete absence of hard fruits, and 

this, with the presence of flowers, of unripe earpels of eln1 and rnaple, and 
of well-preserved branches of Taxodinrn, which in the living species "are 
mostly detached and thrown upon the ground in winter time or early 
spring," led Mr Lesquereaux to believe that the deposition of the vegeta­

ble materials took place in the spring tirne, and that the lake gradually 

dried during summer. 
To this we n1ay add that the occu'rrence of Acort1s, of Typha, and espe­

cially of Potamogeton, leads to the conclusion that the water of the lake 

was fresh, and- not saiine or· brackish, equally proved by the fish, aecording 
to Cope, and by the presence of larvre of Odonata and other insects whose 

earlier st~ges are passed only in fresh water. 
Neither the groups of fishes whieh have been found, nor the water-plants, 

nor the water-insects, nor the mollusks exclude Mr. Lesquereux's sugges­

tion of the annual drying of the ~ody of the lake; moreover, eertain thin 
layers are found overlying coarser ~epo.sits, which are sun-eraeked through 
and through. But, on the other hand, the thickness of the paper shales, upon 
which most of the fossil remains are found, and which are co·mposed of 

uniforn1 layers of triturated flakes of volcanic produets, being necessarily 

the result of the long-continued action of water, excludes this idea. The 
structure of the rocks rather indicates a quiet deposition of the materials 
in an unruffled lake th~ough ,long periods, interrupted at intervals by the 
influx of new lava-fl~ws or the burying of the bottom sedinwnts beneath 

heavy showers of volc~nic ashes. 
The testimony of the few fishes to the climate of the tilne is not unlike 

that of the plants, suggesting a clin1ate, Prof. E. D. Cope informs me, like that 
at present f\>und in latitude 35 ° in the United States; wl~ile the inseets, from 
whieh; when they are completely studied, we may certainly draw more 

definite conclusions, appear from their general ensemble to prove the same 
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or a somewhat warmer climate. If we inquire what testimony the lower 
orders of Florissant insects bear to the climate of that district in Tertiary 
times,, there is only one answer to be given: the present distribution of 

their allies certainly points to a considerably warn1er climate than now-a 
' climate which may, perhaps, best be compared to the n1iddle zone of our 

Southern States. The known living species of the genera to w_hich they 
belong are in general credited to regions like Georgia in this country and 

the two shores of the Mediterranean in Europe, or even inore southern 
districts. Further remarks on this point will be found in the body of the 
volutne. 

As noted above, the superabundance of specimens of single species of 
plants (Planera and Myrica) is repeated in the insects, . where certain spe­
cies of Formicidre among Hymenoptera, of Bibionidre among Diptera, of 
Cercopida and of Alydina among Hen1iptera, are to he counted by fifties 

and hundreds. 

The only other general feature which may al~eady be . noted among 
the insects is an unexpected paucity of aquatic larvre or the imagos of 
water-insects.- Hardly a dozen neuropterous larvre have come to hand, 

very few aquatic Hen1iptera in any stage, and of Hydrophilidre .and other 
water beetles no great num her. 'l'he paucity of neuropterous larvre is the 
more remarkable from the abundance of Phryganidre, while not a single ... 
larva-case has been found. 

As to the age of these deposits, the opinions of Lesquereux, based on 
the study of Tertiary plants, and of Cope, drawn fron1 his knowledge of 
Tertiary fishes, are far more harn1onious -than one would exrect fron1 their 

known divergence of view concerning the testimony of the fossils to the 
age . of other Tertiary beds in the West. Such disparity of ideas did hold at 
first, Mr. Lesquereux maintaining in his earlier notices of the_ flora the 

probability of its later Miocene age; in the Tertiary Flora he placed it in 

the "UI?per Green River" division· of hi,s-"fourth group," together with the 
flora of Elko, Nevada, the Green River beds being placed directly beneath 

them . . In Hayden's report for 1876 he refers the Florissant deposits io the 
upper Miocene. In his review of Sa porta's Monde des Plantes, 1 while still 

-considering this flora as Miocene, he points out certain important relations 
which it bears to the flora of Aix, in Provence, then considered as Eocene. 

1 Amer. Jour. Sci., ser. :3, vol. 17, 1879, p. 279. 
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But later, after a rnore careful revision, . d_rawn fron1 more extended sources, 

he writes that while, by the presence of tnany genera, ''there is an evident 
relation of the Florissant flora with that of the European Miocene, yet by 
the affinities and even identity of some of the species witb those of the flora 
of the gypsum of Aix, which, according to Saporta, includes types related 

to those of the whole extent of the Tertiaries from the upper Cretaceous to 
the Oligocene and above; I should rather refer this group to the lower Mio- · 
cene or Oligocene." 

Both Lesquereux• and Cope agree in placing the Florissant beds at the 

s~une horizon as those of Elko, Nevada, and also those directly above the 
Fish-cut beds at Green River, Wyoming. Lesquereux has identical species 
also from White River, Colorado, among specimens communicated by Mr. 

Denton. Cope calls the Florissant and Elko deposits the Arnyzon beds, 
from the prevalence of that type of fish, and refers ,then1 to the "later Eocene 

or early Miocene." ~Ir. Clarence King places the Green River deposits in . 
the middle Eocene, but considers the Elko deposits of the same age. We 
may therefore provisionally conclude, fro1n the evidence afforded by the 
plants and vertebrates, that the Florissant beds belong in or near the Oli­
gocene. 

At _present no geological conclusions can be drawn fron1 what is known 

of the insects. So far as specific and generic detern1inations has proceeded, 
scarcely anything identical has been found in the Green River and Floris­
sant beds, but some rernarkable affinities ·have been noticed. To attempt, 

however, to draw any C<?._IlClusion as. to the age of either of these deposits, 
and especially of that of Florissant, before a closer examination is made 

would be folly. Almost the entire -series of fossil insects from the beds of 
Aix, Oeningen, and Radoboj requires a careful generic revision, and until 
this is done it will be. diffieult to n1ake much use of the information given 
us in the works of European authors. This should not be considered as 

reflecting upon the character of these works, for it must be . remen1bered 
that they were nearly all cotnpleted thirty years ago and could not be 
expected to meet present demands. It is, indeed, probable that the richer 
American fields, the exploitation of which has only just begun, may yet be 
found the best basis for the study of the relationship of the Tertiary insect 
faunas of Europe. 

White River.-Fossil insects were first discovered on the lower White 

River in western Colorado and eastern Utah by Mr. 'Villiam Denton during 

/ 
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his passage down the river on horseback in 1865, and his brief and, cursory 
account of the geological Htr~cture of· the region .is, I believe, the first and 
only one until the parties of the Hayden Survey entered the region ten or 
more years later. Brief reports of the ge.ological and topographical character 

of the country were rnade by Drs. C. A. White and ~· M. Endlich, and 
l\fessrs. G. B. Chittenden and G. R. Bechler. None of these, however, 
obtained any insects, excepting Dr. White, who in a single locality found a 
few poor specimens. On a visit to the place in the summer of 1889, how­

ever, I was able to rediscover the beds in which they were found by Mr. · 
Denton east of the Colorado-Utah line, and to greatly extend th~ stations at 
which they could be found. In the two localities on the lower White River 
where Denton found fossil insects, "Chagrin Valley" and "Fossil Canon," 

as he called them, the general topographical features were the same, bluffs 

or buttes of a thousand or more feet in thickness being con1posed of even_ly 
bedded stratified deposits. "Chagrin Valley" . 1nust be identified with the 
valley of D.ouglas Cre~k, though it was n~t here but five or six miles lo.wer 

down the White River that Denton really obtained his fossils, at a point 
where, to one traveling westward, Green River beds first appear in mass and 
are readily accessible, probably in the i1nmediate vicinity of Canon Butte, 
where the old Indian trail on the south side of the river cuts off a sharp bend 

and passes directly over n1any favorable outcrops. It was in fact at pre­
cisely this place that I obtained from the rocks collections agreeing n1ost 
closely in general appearance and character with those secured by D.enton · 
Tnis locality is in Colorado a few miles east of the Utah boundary. His 

other loGality is represented by hirn to be fifty or sixty n1iles farther down 
the river, but still at some distance frotn its rnouth. The distance is no 

doubt exaggerated, and the locality on the north side of the river, certainly 

in Utah, not improbably near the mouth of Red Bl~1ff Wash. I made no 
search for this place. 

It may in brief be said that the Green River beds in the bluffs on each 
side of the White River Canon near the boundary line between Utah and 
Colorado, but especially on the q.orthern side, are filled for over a thousand 
feet with insect remains; the highest and the. lowest beds respectively 
yielded me the best results, but hardly a level could be found where patient 

search did not reveal some relics~ though perhaps. of no value; the n1ore 
prolific beds were oftentimes simply cran1med with remain·s, frequently in 
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an exquisite state of preservation. Vegetable remains, excepting of a very 

fragmentary nature, were rare, and most of the insects, like those obtained 

by Denton, of a srnall size; excepting, indeed; dipterous larvre, which were 

found in quite incredible numbers, square rods of stone near the higher 

levels being absolutely covered with them in multitudes of places. 

The insects obtained by Mr. Denton and Dr. White at these localitie_s are 

all included in the present volun1e, but no reference is made to those found 

by my~elf in 1889. The age of the deposit can hardly be said to be as yet 

determined, but the leaves found by Mr. Denton (presumably at "Fossil 

Canon") we~~e regarded by Mr. Lesquereux as more certainly _ synchronous 

with those of Florissant than with those of the Green River beds, and in 

any event _all three are of very nearly the same age. 

Green River, Wyoming.-All the insects described in this volu1ne from 

Green River were obtained at a single spot, next what is known as the Fish­
Cut, where the rail way cuts thi~ough the rocks, about three or four kilon1e­

ters west of the crossing of Green River. Even here ·they have been found 

only within the co1npass of one or two square meters of ground, and by 

repeated visits this ''pocket" has now been entirely chipped away . . There 

is no doubt that other equally prolific pockets will he found in the same 

itnmediate vicinity, especially in the more favorable exposures east of the 

· river, as one such was found during the summer of 1889. It is by no n1eans 

improbable that the beds at this . locality and those at White River may 

prove to belong to the floor of one and the same Tertiary lake to which 

King gave the name of Gosiute Lake. About one hundred and fifty 

different iilsects have been found here, besides many others not yet d~scribed. 
They are n1ost commonly Coleoptera, this order being represented by fully 

one-third of the species. Hemiptera and Diptera corne next with almost 

equal representation> or about twenty-three per cent each. Next come the 

Hymnoptera with eight per cent. The other orders are abortt equally and 

·meagerly represented, the Lepidoptera not at all. 
Fossil, Wyoming.-A few species of insects have been found in the 

bluffs facing the town of Fossil at the head of Twin Creek, a tributary of 

Bear River, bluffs which are fan1ous for the immense number of fossil fish 

they have furnished. As a rule the insects are scarce, and, like the fish, 

belong to a very limited number of species, in this case mostly Coleoptera 

and Diptera. In the present work only two or three are n1entioned. 
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Horse Creek, Wyoming.-At a point three miles south of this creek, 
which empties into the Green River . fron1 the west near its source, and 
abouftwo miles west of Green River, a thin, hard layer of white litnestone 
was found by Dr. A. C. Peale covered with petrified larval cases of caddis­
flies, which are described below under the name of Indusia calculosa. 

Quesnel, British Columbia.-rrhe discovery of the different localities for 
fossil insects in British Columbia by the Geological Survey of Canada has 
been due entirely to the investigations of-Dr. George M. Dawson. On the 
left bank of the Fraser River, at the town of Quesnel, he discovered a series 
of cia ys, sands, and gravels, their upturned edges covered by the valley 
deposits, in one_ of which series (a stratum of fire-clay eight or nine inches 
thick) insects and plants were found, the beds being exposed on the river 

I 

bank at a low stage of the water. Nearly twenty species of plants were 
n1et with, mostly of apetalous families in the neighborhood of the Cupuli­
ferre, such as the beech, walnut, oak, birch, and poplar, and a considerable 
number of insects. Such of these as are included in the present report con­
sist of twenty-five species, nearly all Hymenoptera and Diptera, and espe­
cially the latter, and, what is very unusual, only a single beetle. Sir Will­
iam Dawson, who detern1ined the plants, regarded then1 as to a great 
extent identical with those fron1 the Miocene of Alaska, but adds: 
"Whether the age of these beds is Miocene or somewhat older may, how­
ever, adrnit of doubt." Apart from an uncharacteristic egg-cocoon of a 
spider, none of the insect remains can be regarded as identical with any 
found elsewhere. 

Nicola, North Similkameen, and Nine Mile Creek, British Columbia.-The 
other localities at which remains of insects have been found, though in 
smaller numbers, lie _at no great distance apart to the south of Quesnel and 
south of the Canadian Pacific Railway, near' our own border. One of 
these localities is upon the ~icola River, two n1iles above its junction with 
the Coldwater, at the base of a series of beds containing coal. Another is 
on the North Fork of the Similkameen River, three miles from its mouth; 
the beds here, on the bank of the river, '~include a layer of lignite about a 
foot thick, which rests in black, rather earthy, carbonaceous clays, and is 
overlain by fifteen feet or mo:t:e of very thinly bedded almost paper-Eke yel­
low gray siliceous shales," which contain plants and insects. The third is on 
Nine Mile Creek. flowing into Whipsaw Creek, a tributary of the Similka- -
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meen, where a small section of hard laminated clays occurs with layers of 
softer arenaceous clay. Seven species were obtained from the first-named 
locality, five from the second, and four from the third. The _Nicola locality 
is remar~able for yielding only Coleoptera; frorn Nine 1_\,file Creek come 

three species of Coleoptera and one of Hemiptera; while the Similkameen 
locality, like Quesnel, affords us Hymenoptera, Diptera, and Hemiptera­
three species of the last-but no Coleoptera. There can be no doubt, Dr. 

Dawson informs me, "that the specin1ens fron1 the North Similkameen and 

Nine Mile Creek represent deposits in different portions of a single lake. A 
silicifying spring, probably thermal, n1ust, however, have entered the lake 

near the first-named place, as evidenced by the character of some of the 
beds, in which fragn1ents of plants, with a few fresh-water shells, have been 

preserved.'' The insects of each locality are specifically distinct from those 
of any of the others. As to their age, Dr. Dawson, the only geologist who 
·has studied thern, remarks that we shall "probably err little in continuing 

to call the Tertiary deposits of the interior as a whole Miocene, and in 
correllating thern with the beds attributed to the san1e period to the south­
ward in the basin ly1ng east of the Sierra Nevada." 

Scarboro, Ontario.-! I). the vicinity of Toronto, on the north shore of Lake 

Ontario, Mr. George J. Hinde has discovered vegetable and animal remains, 
in thin searns in clay beds which he regards as interglacial, lying as they 

do upon a morainal till of a special character and overlain by till of another 
and ·quite distinct kind. His account of the locality and -the reasons for 

his conclusions have been given by him in full. 1 Arnong the material found 

by him was a considerable number of the elytra and other parts of beetles, 
an assernblage indeed larger than has ever before been found in such a 
deposit in any part of the wodd, and they are mostly in excellent condi­

tion. Twenty-nine species have been obtained, some of then1 in consider­
able numbers. Five families and fifteen genera are represented; they are 
largely Carabidre, there being six or seven species each of Platy·nus and 

.Pterostichus and species also of Patrobus, Bembidium, Loricera, and Elaph­

rus. The next family in importance is. the Staphylinidre, of which there 
are fiye genera, Geodromicus, Arpedium, BlErdius, Oxyporus, and Lathro­

bium, each with a ' single species. The Hydrophilidre are represented by 

Hydrochus and Helophorus, each with one species; and the Chrysomelidre 
1 Canadian Jour. Sci., new series, vol. 15, 1887, pp. 388-413. 
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by two species of Donacia. Finally, a species of Scolytidre must have made 

certain borings under the bark of juniper. 

Most of th~se are described and figured in the present volu1ne. Looking 
at thenr as a whole and noting the distribution of the species to which they 

seem to .be rnos1 nearly related, they are plainly indigenous to the soil, but 

would perhaps be. thought to nave come from a somewhat more northern 

locality than that i~ which ~hey were found; not one of them .can be 

. referred to existing species, but the nearest . allies of not a few of them are . 

to be sought in the Lake Superior and Hudson Bay region, while the larger 

part are inhabitants of Canada and the northern United States, or the general 

district in which the deposit occur~. In no single instance were any special 

affinities found with any characteristically southern forms, though several are 

most nearly allied to species found there as well as in the north. A few seenr 

io be n1ost nearly related to Pacific forms, such as the Elaphrus and one each 

of the species of Platynus and Pterostiehus . . On the whole, the fauna has 

a boreal aspect, though by no nwans so decidedly boreal as one would 

anticipate under the circumstances. 

Port Kennedy, Pennsylvania.-The only locality remaining to be noticed 

is Port. Kennedy, in southeastern Pennsylvania, where the clays in the bone 

c;aves have furnished about a dozen species of Coleoptera, described by Dr. 

G. H. Horn, in 1876, but now first figured. His descriptions are reprinted 

in the present work, with the results of my own studyof the same rnaterial. 
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DESCRIPTIONS OF GENERA AND SPECIES. 

¥YRIAPODA Linne. 

Myriapoda frorn the Tertiary rocks are aln1ost unknown, a -single species 

a little larger than ours having been figured by Bertkau fr~n1 Rott under 

the name of Iulus antiquus Heyden. Other species have been indicated. 

Serres, for instance, speaks of one found near Montpellier, a'llied to the living 

. I. sabulosus, and this rnention has been q noted by Meyer, Keferstein, and 

Geinitz. Hope also catalogues one fro1n Aix, and Cotta nwntions one, per­

haps I. terrestris, from Tharand, Saxony, which is probably a recent 

inclosure, and is quoted by Brulle and Berendt. Besides these diplopods 

Hope catalogues a Scolopendra from Aix, and Keferstein, on the authority of 

Aldrovandi, mentions a Scolopendra from Glarus, in Switzerland. 

The Baltic amber, however, contains a considerable nnn1ber of species, 

twenty diplopods having been recorded and most of them described, belong­

ing to the genera Craspedosoma (seven ,species), Polyxenns (five species), 

Iulus (four species), and Euzonus, Lophonotus, Blaniulus, and Polydesmus 

{one species each). The.chilopods have a less ntunber of species, fifteen, 

representing the genera Lithobius (eight species), Geophilus (three species), 

and Cennat~a and Scolopendra (two species each). All these genera 

excepting Euzonus are represented arnong living forms. 

The single species found in America belongs to the diplopods. (No­
. vember, 1881.) 

Order DIPLOPO.DA Gervais. 

Family IULID..tE Leach. 

As in the case of the Rott species described by Bertkau, the form 
described below is only referred to the genus Iulus in a broad sense, its 

preservation being very defective. It is smaller than the European species. 
43 
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IULUS Linne. 

I UL us TELL USTER. 

Pl. 6, Fig. 15. 

Inlus telluster Scudder, Bull. U. S. Geol. Surv. Terr., vol. 4, 1878, p. 776. 

Tl~e single specimen is so fragmentary that it can only be. refe~red to 
Iulus in a broad generic sense. rrhe piece is composed of ten or twelve 

segments, probably from near the . middle of the body, lying in a ' straight 

line and crushed, with no trace of any appendages. The segtnents appear 

to be composed of a short anterior and a larger posterior division, each 

indep8ndently and very slightly arched; the posterior division is about 

twi'ce aslong as, the anterior, and each is transversely,_ regularly, and very 

finely striate, parallel to the anterior and- posterior margins of thH segtnents. 
The foramjna can be detected on some of the segments, and by their aid 

the width of the body can be more accurately deterrr1ined. 
I . 

As crushed, the body is 2}mm broad, but its probable true width is 

1.5mm, while the segn1ents are each about O.smm long; the fragment pre­
served measures 8.5 mm long. 

Green River, Wyoming, one specimen, No. 154-, F. C. A. Richardson. 

The object represented on Pl. 12, Fig. 1, was at one time thought to 

be a myriapod and accordingly figured, but examination proved it to be the 
broken section of the cone of Sequoia, not uncommonly found at Florissant. 
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ARACHNIDES Latreille. 
Up to the ·present writing ~a little more than two hundred and fifty 

species of Arachnides 11 ve been described as found in Tertiary deposits. Of 

these about one hundred and ninety are true spiders, w bile the remainder 

are mostly Acarina (thirty-seven species), Opiliones (eleven species), or Cber­

netidre (nine species). All but a single species, Aranea columbire, described 

below, are from European beds, and nine-tenths ofthmn are preserved to us in 
the Eocene amber. Were this means of restoring the ancient Terti.ary fauna 

unknown to us, our information at the present day would be based upon 

twenty-four species, although in addition to these half a dozen more are 

indicated by simple reference to genera or fan1ilies. This number is already 

exceeded by those described below fron1 a single locality, Florissant alone 
having yielded n1ore than thirty species. Whether we exan1ine the Ameri­

can or European species preserved in stratified deposits we find an almost 

total absence of any but trup, spiders or Araneides ;. in each (including the 

one herewith figured) a single species of Acarina has been described, though · 

a nurnber of others are credited without description to European strata. 

In Prussian amber, on the contrary, though Araneides are vastly in the 

majority, the other groups of Arachnides form 27 per cent of the entire 
nurnber of species, distributed mainly in the three groups n1entioned above. 

ri'his greater proportion of true Araneides in ·Tertiary deposits, a pro­

portion exaggerated at the present day~ can scarcely he well con1pared to 

what we find in the older deposits, from the extreme paucity of their 

remains in the latter. Brodie has found only a single species (which he 

considers a true araneid) in the secondary strat~ of England, and the 

European Jura has furnished 1nerely half a dozen arachnids ( notninal species, 

peroaps reducible to four), of which only a single one is referable to the 

Araneides, Hasseltides, considered one of the Agalenides by Weyenberg h. 

In the paleozoic formations, again, a dozen species are known, all but three 
of which have been considered scorpions, Phrynidre or Chernetidre, or 'else 

placed in their vicinity, while one of the other three has not been placed 
45 
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by its describer an1ong the true spiders, but nan1ed Arthrolycosa only from 

its somewhat marked araneid features. The remaining two are con­

sidei:ed by their describers as true araneides and. see~ to be the only true 

precursors of this group known to us from the paleozoic rocks; the propor·· 

tion therefore of the Araneides to other Arachnides is reversed between 

Paleozoic and Cenozoic times. 

In the present volume we are able to more than double the number of 
Arachnides (apart from the amber inclosures) which are hitherto known 

fr6n1 Tertiary strata, and, as we shall see further or1, find some interesting 

points of comparison between the Eu~opean and American spider· fauna of 
Tertiary times. (February, 1881.) . , 

Since the above was written the number of known Paleozoic Arach­

nides has greatly increased and a large pr~portion of then1 have been placed 

in a distinct order, Anthracornarti Karsch, with eight or ten genera. (Octo­

ber, 1889.) 

In the classification of the remains of these animals, from the almost 

con1plete absence of such characteristic parts as the details of the structure 

of the ocelli and palpi, it has been impossible to do n1uch n1ore than to indi­

cate the probable affinities of the species to living types by means of the 

general resernblances which the fonn of the cephalothorax and abdomen 
and the relative length of the legs furnish. In a few instances these can 

hardly fail to furnish us with sufficiently clear evidence, while in others the 

reference is plainly open to a greater or less degree of doubt, which it is 

hoped future material will eventually extinguish. 

Order ACARINA Nitzsch. 

Acarina are by no means rare in Tertiary deposits, the group being 

better represented than any other Arachnides excepting the true spiders, 
and it is quite ir1 keeping with this fact that the only arachnid yet discov­

ered in the Arnerican strata not belonging to the Araneides should fall in 

this group. Yet the group is unrepresented even in Mesozoic strata, while 

the scorpion~ and their allies, nearly unknown in ·Tertiary beds, are pro­

portionally abundant in earlier times. The amber of the Baltic is partic­

ularly rich in Acarina, thirty-five species being recorded therefrom, while 

apart fron1 the Araneides this group is almost if not quite the only one rep­

resented in the stratified deposits of Europe; feebly represented, indeed, 
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for we have only one species (referred to Limnochares) described by Hey­

den from Rott; another fron1 the same locality based upon leaf-galls and 
called Phytoptus antiquus, and a third indicated merely (Acarus)-by Heer, 

as found at Oeningen. (November, 1881.) 

Gourret has latterly described among the arachnids of Tertiary Aix a 
couple of genera of Acarina with one spe·cies each which he regards as 

belonging to the Trombididm. (October, 1889.)' 

IXODES Latreille. 

No fossil species have before been referred to this genus or anywhere 

. near it. The nearest is Acarus, which is only distantly related, belonging 

indeed to a distin·et subfamily. The speCies of Ixodes, like other tickR, bury 

themselves in the flesh of anin~als to suck their blood. (November, 1881.) 

IXODES TERTIARIUS. 

Pl. 6, Fig. 12. 

Ixodes tertiarius Scudder, Zittel, Handb. d. Palreont., I, ii, 733, Fig. 906 (1885). 

Although there are few definite salient points in the structure of th~ 
single specimen known, its general appearance and its size make it tolerably 

evident that it belongs to the Ixodidre or Ricini and probably to Ixodes 
proper. The body is of a very regular obovate form, twice as long as 

broad, with a slight indica~ion of a frontal shield of a triangular shape (not 

represented in the plate and perhaps iilusory), formed by two sulcations 
meeting at right angles arid terminating. just within the front pair of legs on 

either side. The rostrum is not preserved, but the right palpus (poorly 
given on the plate) is slender and 0.2mm lo11g, or rather projects beyond the 

body to that amount. Nearly all the legs are present, but the hinder legs 

of the left side have been crowded out of place and appear on the right 

side below those which properly belong there, and which apparently are 

the upper four there seen. The legs are apparently co1nplete, except the· 

terminal appmid.ages, as they all taper rather rapidly at the end, after the 
· manner of ticks; they are stout, short, and of similar length, extending 

beyond the body by about the width of the latter. 
Length· of body, 3_5mm; breadth of s~une, 1.75mm. 

Fish-Cut, Green River, W )~Oming. Dr. A. S. Packard, No. 258. 



48 TERTIARY INSEOT8 OF NORTH AMERIOA. 

Order ...._-\..RANEIDES Latreille. 

As stated above, by far the larger part of the fossil Arachnides known 
are true spiders, about one hundred and ninety ·species having beA3n 

described from the Tertiary deposits of Europe, and more than thirty being 

added to the total list in this volu1ne. These last are distributed an1ong 

the larger groups as follows: Saltigradre (all Attides), three; Citigradre, 

none; Laterigradre (all true rrhornisides ), three; Territelarire, none; Tubi­

telarire (Agalenides, .one; Drassides, five; Dysderides, two) =eight; R.etite­

larire (all Theridides ), four; Orbitelarire (all Epeirides ), fourteen= thirty­

two. By this it appears that nearly half are Epeirides, and that after these 

the Drassides are best represented. A comparison of this result with the 

fossil spiders of Europe is shown by the following table, in which the per­
centages of the groups represented are con1pared in each country with the 

total representation in each: 

Percentages of groups of Tertia1·y spidm·s in Eu1·ope and in ..America. 

Percentage. 

Subot·ders. 

Europe. America. 

Saltigradre .........•.......... _ ..... . 8 

Laterigradre .. _ ........ _ ...... _ ~.. . . . . 16 

Tubitelarire. ...... .••••• ...... .... .... 36 

Retitelarire _ ...•.. .••• ...•.• .••••. .... 29 

Orbitelarire ................... --~· .... 8 

9 

9 

24 
12 
44 

97 9t3 

This shows that An1erica is far the richer in Orbitelarire, and Europe 

much better represented in R.etitelarire, less but still considerably better in 
Laterigradre and Tubitelarire, while the Saltigradre have an alrnost equiv­

alent representation in the two countries. 

If, however, we eliminate from the inquiry the species entombed in 
am!:ler, and compare only those recovered from the ·rocks in which they 

have been pre.served, we shall . reach perhaps a more just comparison, 
although the data will be far more meager, America with its thirty-two 

species being actually better represented than Europe with its twenty-two 

species, all belonging to the same five larger groups which are represented 

in America. 
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Percentages of qro?J,p8 of Tertiary spiders in Europe and America, excluding those found in amber. 

Suborders. 

Saltigradre _ .....•.••....••..•.••..... 

Laterigrad::e .........•.......•.....••• 

Tubitelarire ............•............. 

Reti telarire ....•••.............•....•. 

Orbitelarire ....•••.••••. ------ ...... .. 

Percentage. 

Europe. America. 

0.5 
20 
23 
41 
14 

9 

9 

24 
12 
44 

98.5 98 
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The excess of proportion in America of Orbitelarire is here nearly as 
great as is shown in the former table, but is not so great as the now height­
ened proportion in Europe of Retitelarire, while the rrubitelarire are now 
the ones in which the proportion is sirnilar in each, the Laterigradre the 
only one where the proportion remains nearly the same as before, and the 
Saltigradre are nearly lost sight of in Europe, a single species being known. 

If now we carry the analysis a little further we shall find n1ore inter­
esting relations, as will appear from the following table, in which all the 
groups represented in Europe are introduced, and both the total fauna and 
the species from the strata tabulated: 

Number of species of Tertiary spiders found in Europe and in America, by families. 

Suborders. 

Saltigradre .......... .. 

Citigradre ...•......... 

Laterigradre ....•...... 

Territelarire .....•..••. 

Tubitelarire ---~------

Retitelarire ..••••...••. 

Orbitelarire ...... .•••• . 

VOL XIII--4 

Families. 

Attides ..••••..... ----. 
Eresoidre .............. 

Lycosoidre ·-·· ..... -... 
Philodrominre .••...... 

Thomisides ............ 

Uncertain ...... . -.-- .. 
Theraphosoidre ........ 

Dysderides ............ 

Drassirles ... -.. -.... -...... 
Agalenides ...••....... 

Hersilioidre ...•........ 

Uncertain ....••.....•. 

Scytodoidre ............ 

Theridides ...•.•....... 

Epeirides .............. 

In Europe, 
including 
those in 
amber. 

14 
2 

2 

4 
21 

6 

1 
14 

. 
3tl 

12 
3 

2 
1 

54 

16 

In Europe, 
excluding In America. those in 

amber. 

1 3 

0 0 

0 0 

0 0 

4 3 

.0 0 

0 0 

0 1 

2 5 

3 2 

0 0 

0 0 

0 0 

9 4 
3 14 
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Here it appears at a glance that exactly the same groups are represented . 
in the stratified deposits of Europe and America in every instance, except­
ing the Dysderides, which is unrepresented in Europe and has a single 
member in America. It also appears that only those groups which are 
represented abundantly in amber (and all of them) are also represented to 
some extent in the American fauna and (excepting, as before, the Dysder­
ides) in the European rocks. Exception should perhaps be made for the 
European amber genus Archrea, the position of which in the Laterigradre is 
uncertain, and of which Thorell says: "This genus n1ay perhaps for the 
present best be taken as the type of a separate family~' of Laterigradre 
(European spiders, p. 232). Six species are known, and they are classed 
above as uncertain. The relation brought out in this table is certainly 
striking, but it should. be noticed at the same time that the Drassides and 
Theridides, and especially the latter, are enorrnously represented in the Bal­
tic amber, and in comparison with them (th.ough not by any means to the 
same extent in cotnparison with the other groups) feebly represented in the 
stratified deposits of Europe and America. 

We n1ay venture one further investigation,-although little weight can be 
given to it from the meagerness of the data, viz, a comparison of the per­
centage of representation of the different larger groups in the different 
horizons of T~rtiary times in Europe with that of Florissant, where all the 
American species so far known have been found. 

Percentage of groups of Tertia1·y spiders of Florissant, Colorado, compared with those of Europe. 

Amber and Rot~t; Oeningen; 

Suborders. Florissant. Aix; Ligu- Aquitanian Tortonian 
rian (Oligo- (Lower (Upper . 

cene). Miocene). Miocene). 

Saltigradre ........•............... 9 9 0 

I 
0 

La terigradre .• ___ ..... - ...••....•.. 9 16 13 30 

Tubitelarire .......•••..••••...••.. 24 37 25 30 I Reti telarire .........••......•..• - ~. 12 28 37 30 

Orbitelarire .•••.•••••..•••••.••.••• 44 8 25 10 
~----

98 98 100 
I 

100 

As this table shows so great a difference between the percentage of 

representation in the Oligocene and Lower Miocene of Europe that it can 
scarcely prove very instructive, it still seems to indicate a greater difference 

between the Florissant deposits and those of Oeningen than between the 
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former and either of the others; and although the proportionate nun1bers of 
Tubitelarire and Orbitelarire of Florissant and especially of the · former 

group are more nearly like those of Rott, the representation of the groups 
in general allies Floris§.ant on the whole with the Oligocene rather than · 
with the Lower J\-fiocene of Europe. 

Of extinct genera there have certainly been proposed a very large num­
ber for · the European Araneidre, more than half the genera to which the 

species have been referred having been described as new and peculiar to 

Tertiary times; these genera include about two-fifths of the species. Among 
the genera are son1e retnarkable forms, such as Archrea and Mizalia, each of · 

which is considered by Thorell and others as representing a distinct fami~y. 1 

Two only of the thirteen genera to which the American species are referred 

are described as new, and to them are referred seven of the thirty-two 
species. Other genera, not before recognized in a fossil state, but here 
reeorded from Ameriean strata, are Titan ceca, Tetragnatha, and N ephila. 
To enter.into details, seventy-one genera of Araneidre have been described 
from the · Tertiaries, sixty-six from Europe, and thirteen (below) fron1 
America, eight being common to both. Of these seventy-one genera thirty­
seven are accounted extinct, thirty-five from Europe, anq two from America, 
none of these being found in both countries. rrhe European genera are, as 

n1ay be supposed, largely composed of amber speeies, no less than fifty­
two, including thirty-two extinct genera, being confined to amber deposits, 
besides others which they possess in common with the stratified beds. 

If it be asked what indications the fossil spiders of Florissant give as to 
the climate of that district in Tertiary ti.mes, there is but one answer which 

can be given: that the present distribution of their allies certainly points to 
a considerably wanner climate than now, a climate which n1ay perhaps best 
be compared to the rniddle zone of our Southern States. The known living­
species of the genera to which they belong are in general credited to regions 
like Georgia in this country and the two shores of the Mediterranean in 

_Europe ; but our own species are so little known that nothing can be said 

very definitely u~on their imn1ediate relationship with exotic or indigenous 
forms. 'l..,he presence of species of Theridium, Linyphia, Tethneus, and 
Epeira, including two-fifths of the species, has no special significance, but 
Thomisus, Segestria, Clubiona, Anyphrena, and Titanooca, and especially 

1 A good critical review of the described fossil species of Araneides will be found in Thorell's Euro­
pean Spider13, pp. 223-233. 
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Parattus, rretragnatha, and N ephila certainly present an ensemble the indi­

cations of which can not be overlooked. (Noven1ber, 1881.) 

Since the above was written a notable addition to our knowledge of 

the Arachnides of Tertiary Europe has been made by Gourret in a paper 

on those of Aix, in_ which among others eighteen species of Araneides 

are described, including Eresoidre (two species), Lycosoidre (two species), 

Theraphosoidre (one species), Dysderides (one species), Hersilioidre (two 

species), Urocteoidre (two species), Enyoidre (one species), none of which 

families had before been found in European rocks, and the last two not 

even in amber. (October, 1889.) 

. In the tneasurements of legs in the Araneides the length of the femur 

is the distance of the apex of the femur beyond the margin of the cephalo­

thorax, no account being taken of the coxa, unless it is specially mentioned; 

so too the first joint of the tarsus, which according to arachnologists is con­

solidated with the tibia, is here regarded (in the measurements) as a part of 

the tibia, and the second and third joints of the tarsi are alone measured as 

tarsi, except when, as in Tethneus hentzii and Thornisus defossus, separate 

account is taken of thetn. 

Suborder SAL TIGRADJE Latreille. 

As in the north temperate zone to-day, so in Tertiary times, the two 

families of Saltigradre, Attides and Eresoidre, are very unequally represented 

in species, only two fossil spec_ies of the latter family being known against 

seventeen of the former. 'rhe two Eresoidre are an1ber species; of the Attides, 

thirteen are known from amber, one fron1 Aix in Provence, and three from 

Florissant, Colorado, described below. (November, 1881.) 

Since this was written Gourret has described one species of each of 
these two fam~lies from Aix. 

Family ATTIDES Koch. 

The fossil species of this family of jun1ping spiders hitherto recorded 

are all confined to the Prnssian amber excepting one, a species referred to 

a new genus, Attoides, described by Brongniart from Aix. The amber 

species are referred to four genera, Euophrys (one), Gorgopis (five), Pro­

petes (five), 3:nd Steneattu~ (one), besid~s an undescribed species referred 
by Menge to Salticus. The species of Gorgopis were forn1erly referred 

to Phidippus, a genus richly represented to-day in North America, and it 
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is therefore interesting to notice that the three species described below and 

referred to a new and aberrant genus of the family, Parattus, are more 

nearly related to Gorgopis than apparently to any other known, and that 

the amber genus contains nearly one-half of the species o~ this fa1nily pre­

served in Europe frorn Oligocene times. The species of this family are 

spread all over the world, bot~ in tropical and temperate regions, but seem _ 

to be comparatively rare i~ Africa south of the desert. (November, 1881.) 

Gourret has added another species from Aix, referred to an · extinct 

genus, ·Attopsis. 
PARATTUS, gen. nov. (7rapo~, arrm). 

The three species here referred to the Attoidre seem to belong to a dis­
tinct genus allied to Gorgopis of the Prussian amber, in that the posterior 
eyes are placed far behind the others, but differing markedly from that, as 
from all members of the family, so far as I know, in two points: (1) The 
exterior eyes of the first row are placed a little in advance of the median 
pair of the same row, and (2), more particularly, they are as large as 
or scarcely smaller than these J.nedian eyes. The anterior row, therefore, 
is formed of four very large, nearly equal and nearly equidistant eyes, 
arranged in a gentle curve opening forward; the eyes of the second row, 
so far as known, are minute and situated within and behind and in close 
proxirnity to the median eyes of the anterior row, while those of the third 
row, so far as known, are of medium size, placed at a greater or less dis­
tance apart in the middle of the cephalothorax~ as in the American genus 
Phidippus and the an1ber Gorgopis. The American genus Phidippus is 
confined to the warn1er parts of the continent and to a large extent to the 
tropics, so that the presence of this s01newhat allied genus indicates, so far 
as such analogy indicates anything, a warmer climate in early times for 
Florissant. 

Table of the species of Pamttus. 

Cepbalothorax and abdomen well rounded, with convex sides ..••••.•• --· ---- .• ---· .1. P. resur1·ectu8. 
Cepbalotborax quadrate, with nearly straight sides. 

Small species; cepbalotborax less than twice as long a~ broad ; abdomen quadrate .. 2. P. evocatus. 
Large species; cepbalothorax more than twice as long as broad; abdomen round • _ .3. P. latitatus. 

1. PARATTUS RESURRECTUS. 

Pl. 11, Fig. 26 ( ~ ~). 

Cephalo~horax broad oval, subquadrate, the ~ides gently convex, the 

two ends broadly rounded; front regularly sernicircular; the two middle 

eyes of the anterior row very large, circular, situated just behind the front 

edge; the lateral eyes of the sarne row nearly or quite as large, circular, 
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forming with these a very slightly curved row, opening forwards, of equi­

distant eyes. Eyes of second row from one-eighth to one-tenth the size of 
· those of the first row, situated behind and within the middle anterior pair, so 

that lines drawn ~hrough the middle of the large and srnall ones would meet 

in a right angle behind the small ones and leave them distant from each other 

. by about their own diameter; the outer edge of either of the small ones is 
behind the inner edge of one of the large ones; the eyes of the third row 

are not 'discernible on either of the specimens, and on one the lateral eyes, 

on the other the eyes of the second row, can not be seen. 

Palpi of the male with the tip very large, conchiform, as if made of 

three whorls, the .midd1e twice as large as the other two together and sub­

globose, . the terminal sn1all and globular. Only one palpus is exposed, but 

the other n1ay partially be seen through the cephalothorax. Abdomen 

short · ovate, somewhat larger than the cephalothorax, being somewhat 

longer and slightly broader, subacuminate at tip, with a pair of short styles 

darkest in a broad mediodorsal band. Legs moderately long and slender, 

subequal, not greatly tapering, furnished throughout and rather abundantly 

with generally alternate, divergent, long, and tapering spines, fully as long 

as the width of the joint from which they rise. 
Length of body, 4);5mm; cephalothorax, 2mm; abdornen, 2.85mm; width 

of cephalothorax, 1.6mm; abdomen, 1. 7mm; longer axis of rniddle section of 

palpal swelling, o.smm; length of whole swelling, 1.45mm; length of first pair 
of legs, 5.5mm; second pair, 5.5mm; third pair, 4mm (~); fourth pair, 4.75mm. 

Excepting in the palp the measuren1ents are those of the female. 

One of the specimens is a male; the other, the pal pi of which are not 

preserved, is judged to be a female merely from its variation from the other 

in its larger abdomE1n. T'he species is readily distinguished fron1 the others 

by the rounded outline of the cephalothorax both on the sides and on the 

strongly convex front. 

Florissant. One t, No. 1081; one~' Nos. 8282 and 8459. 

2. PARATTUS EVOCATUS. 

Cephalothorax .subquadrate, somewhat less than twice as long as 

broad, slightly broadest· posteriorly, with straight, scarcely divergent sides; 

anterior and posterior margins broadly convex, the lateral angles well 

rounded off; eyes of anterior row large, r?u.nd, equal, equidistant, the 

middle ones at less than their own diameter from the front edge and from 
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each other, the whole-arranged in a slightly curving row opening forward; 

eyes of second row indistinguishable; those of third row rounded oval, . 
obliquely placed, situated each in the center of either lateral half of the 
cephalothorax. Abdornen slightly longer than the cephalothorax, of the 
san1e width, with nearly straight. sides, rounded off anteriorly and tapering 

to a subangnlate apex on the posterior third or fourth. The cephalothorax 
is blackish in the middle posteriorly, and all the abdomen but the terrninal 

tapering part is nearly black. Legs very poorly and imperfectly preserved, 
b~t evidently tolerably stout and furnished w:~h abundant, divergent, taper­
ing, slender spines. 

Length of body, 6.65mm; cephalothorax, 3mm; abdomen, 3.65mm; breadth 
of cephalothorax anteriorly, 1.8mm; posteriorly, 2mm; abdomen, 1.5mm; length 
of first pair of legs, 7 .5mm. 

The specimen is presumed to be a female from some·faint traces of a 

slender pal pus. The squareness of the form distinguishes this from the pre­
ceding species; from P. latitatus it differs by its ·smaller size and propor­
tionally shorter cephalothorax as w.ell as by the more rounded front of the 
latter. 

Florissant. One~' No. 12005. 

3. PARATTUS LATITATUS. 

Oephalothorax quadrate, nearly three times as long as broad, equal, 
with straight and parallel sides, . the extreme anterior and posterior angles 

rounded off; front nearly straight between the rounded angles . . Eyes of ante­
rior row large, equal, circular, subequidistant, the middle pair situated their 
own diameter behind the front, the lateral ones at the front, forming thus a 
curving series opening forward; eyes of second row not discernible in the 

single specimen; those of third row also doubtful, but apparently repre­
sented by a pair of spots considerably smaller than the anterior eyes, 
slightly nearer together than the n1iddle pair and situated a little in front 
of the middle. Across the n1iddle of the cephalothorax, or rather a little 

behind it, is a straight, raised, black line, in front of which the cephn1otho­

rax is black in a very large round patch. Abdomen almost globular, 
shorter than the cephalothorax but much broader, covered profusely with 

dusky and blackish ha~rs. Legs moderately slender and long, armed 
sparsely with very long and slender tapering spines longer than the breadth 
of the femora. 
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Length of body, 7.65mm; cephalothorax, 4.2mm; abdo1nen, 3.5mm; 

breadth of cephalothorax, 1·. 7mm; abdomen, 3.~mm. 

The legs are imperfect in the single specirnen known, and as no palpi 

are preserved the sex is uncertain. 'I'he species differs from both the pre-:­
ceding in its much larger size; from P. resurrectus also in its very quadrate 

cephalothorax, and from P. evocatus in its globular abdomen. 

Florissant, No. 9823. 

Suborder LATERIGRADJE Thorell. 

The two fan1ilies of crevice-inhabiting crab-spiders which have been 
found fossil in Tertiary deposits, Thomisides and · Philodrominre, are both · 

(the former particularly) co1nmon at the present day in Europe and North 
An1erica. The fossil species belong mostly to the former, only four species 
of Philodrotninre having been recorded, all from amber, while twenty-one 

· Thomisides are known, not includtng those described below, all of which 
also fall here. In this statement the strange amber genus Archrea is not 
included, since, though placed by both l\fenge and Thorell in this group, 
it differs strikingly from the other members and should fonn a family group 

apart from them, having no known affinities with any of the species from 

the stratified deposits of Europe or Arnerica. (Novem her~ 1881.) 

Two additional species of Thomisides have lately been _described from 

Aix by Gourret. (October, 1H89.) 

Family THOMISIDES Sundevall. 

All but four of the fossil Thomisides described up to the present time 

come from amber and represent the genera .. A .. thera (one species); Clythia 
(five species), Ocypete (four species), Opisthophylax (one species), Syphax 
(five species), and Thorn is us (one species). Thon1isus is also represented, 

with Xysticus, by two species each in the stratified deposits of Oeningen 
and Rott, the latter locality furnishing one Xysticus, the former the remain­

ing species. The species described below appear pretty certainly to fall in 
the Thornisides proper and probably also in the vicinity of Thomisus or 

Xysticus. The family is widely distributed in all parts of the world. 

(November, 1881.) 
The two species recently described by Gourret from Aix are regarded 

as types of extinct genera which he terms Amphithomisus and Pseudotho­

misus. (October, 1889.) 
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rrHOMISUS Walckenaer. 

rrhree species of rrhornisides occur in the Tertiaries of Colorado, and 

apparently all of then1 (one is mutilated) belong to the true Thomisinre, in 

which the hiD:der two pairs of legs are much weaker than the others. _ As 

the cephalothorax is in all cases poorly preserved or lost, it is in1possible to 

speak at all definitely of their generic relations, and therefore I have placed 

all of them in the typical genus Thon1isus, f!orr1 which the family derives 

its name, and which, or Xysticus, its near ally, they closely resemble in 

general appearance. In all the abdomen is nearly round: It is interesting 

to find, as observed above, that the species of this fa-mily from the stratified 

deposits of the European Tertiaries have also been placed in Thomisus and 

Xysticus, though none of then1 appear to be very closely allied to our 

species. 
This genus is widely spread, but nearly all the species belong to the 

warm temperate regions of Europe and North America . . (November, 1881.) 

Table of the species of Thomisu.s. 

Tibioo of hinder pairs of legs broader at tip than at base, and much broader than the tarsi. .. 1. T. 1·esutus. 
Tib1oo of hinder pairs of legs of equal width throughout. 

Small species; femora of first pair of legs half as long again as those of second pair; tarsi as broad 
as the tibioo .........•......•....••...........•.....•....•...............•... ~. T. disjunctus. 

Large species; femora of first and second pairs of le.~rs of about equal lengt.h; last tarsal joint 
slenderer than the tibire ............................. ......................... 3. T. dejossus. 

1. THOMISUS,.RESU'fUS. 

Pl. 11, Fig. 13. 

Abdomen plump~ short ovate, about a fourth longer again than broad, 

the base broad, the sides well rounded, the hinder extremity full, with the 

extren1e apex squarely truncate. Only a fragment of the cephalothorax 

remains, showing the broad attachment of the abdomen. The two hinder 

pairs of legs only are preserved, showing lirnbs of considerable length, bent 

forward, the femora nearly as long as the abdomen, longer than the tibire 

and flattened, largest in the middle; the tibire are straight, completely con­

solidated with the first tarsal joint as in spiders generally, also flattened, 

slender at bas~ and gradually though slightly increasing in size apically, a 

peculiarity which is not shown in the plate; the tarsi are much slenderer, 

not flattened, and longer than the tibire, the first joint alone being nearly as 
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long as they; the whole leg is devoid of armature or clothing and none is 
perceptible on the abdomen. 

Length of abdomen, 3mm; breadth, 2.5mm; length of third pair of legs, 
5.3mm; its femora, 1.85mm ; tibire, 1.65mm; tarsi, 1.8mni ; first joint of Saine, 
1.2mm; second joint, 0.6mm; fourth pair of legs, 7 .45mm; its femora, 2. 7 5mm; 

width .of same, 0.5mm ; its tibire, 1.5mm ; width of same at base, 0.25mm ; at 
tip, 0.4mm ;_ its tarsi, 3.2mm; width of same, 0.1 mm ; length of first joint, 2mm; 
second joint, 1.2mm. 

A single specimen is preserved, in which all anterior to the two hinder 
pairs of legs is lost. The species is readily distinguished fron1 either of 
those here described by the unequal width of the tibire, as well as for the 
disparity in width between the tibire and tarsi. As the front legs are want­
ing, this may not so properly be referable as the others to the Thomisides 
rather than the Philodrominre. 

Florissant. Nos. 5502 and 7521. 

2. THoMisus DISJUNCTUS. 

PI. 11, Fig. 9. 

Cephalothorax obscure in both specimens, and apparently preceded by 
a slender beak, more than half as long as the abdomen and divided into two 
lateral halves closely united; they seem to be a pair of elongated cheliceres, 
but are poorly preserved in both cases. Abdomen rounded, short oval, 
about a fourth longer than broad, with both ends equally rounded. Legs 
long and slender, the two front pairs longer than the hinder two, the first 
also considerably longer than the second ; the femora are long and slender 
(the front-pair about as .. long as the abdomen), flattened and tapering at 
either end; the tibire and first tarsal joint are cornpletely consolidated into a 
single piece, so that the line of demarkation can not be seen, and are very 
slender, equal, as long as the femora; the other tarsal joints are together 
less than half as long as the previous n1ember and · scarcely slenderer than 
it, terminating in a slightly curved delicately pointed claw as long as the 
width of the tarsus. 

Length of abdomen, 1. 7 5mm ; breadth, 1.45mm; length of first pair of 
legs, 4.2mm; its femur, 1.8mm; tibia, 1.7mm; tarsus, 0.7mm; second pair, 
2.85mm; femur, 1.2mm; tibia, 1.15mm; tarsus, 0.5mm; tibia of third pair, l.05mm; 
tarsus, 0.4mm; fourth pair, 2.2mm; femur, 1 mm; tibia, o.smm; tarsus,0.4mm. 
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The sex of both specimens is uncertain. The species is readiiy dis­

tinguished from the others by its small size, slender and long legs, and the 

con1plete consolidation of the tibia and first tarsal joint. 
Florissant. Nos. 9677, 10377. 

3. THOMISUS DEFOSSUS. 

Pl. 11, Fig. 23, ~ . 

Cephalothorax bent at a strong angle with the abdomen and perhaps 
distorted in the single specimen known, but as preserved it is of an oval 

shape, slenderer than the abdomen, but not muc~ . smaller, half as long 
again as bi1 oad, similarly and fully rounded at either end, the sides not 
strongly convex.; it appears to have a rnedian transverse constriction and 
incision. Nothing can be made out of the eyes, but a single large, black, 
subcircular, palpal swelling (represented of the same tint with the rest and 

merged with the cephalothorax on the plate) lies bordering the middle 
of the_ front, a little broader than long. Abd01nen very broad ovate, not 
more than a third to a fourth longer than broad, the base slightly broadest 

and broadly rounded, the apex similarly rounded and the sides between the 
well-rounded corners nearly straight; a faint separation into three or four 

segments can also be seen, and the surface is sparsely covered with n1inute 
short black hairs. Front pairs. of legs much larger than the hinder, show­

ing that the species is one of the true Thornisinre, ·the fen1ora large, swollen 
in the .middle and depressed, the front pairs n1uch longer than, the hinder 

pairs ·nearly as long as, the abdon1en; the tibire proper are very distinctly 
separated from the first joint of tarsi (in the other species it is reckoned with 
them in the measurements), excepting on the hindmost legs having a distinct 
oval form of their own, about half as long again as broad; the first joint of 

the tarsi is only a little shorter than the femora (on these same legs) and 
with the tibia longer than the femora; it is armed sparingly with long and 

slender recumbent spines; the second and third joints of the tarsi are sub­

equal, together shorter than the first joint, and besides their sparse clothing 

of short fine black hairs the tip is arn1ed with a single short blunt claw. 
Length of cephalothorax, 3.5mm ; breadth, 2.1 mm; length of abdomen, 

. 4.2mm; breadth, 2. 7mm ; length of first pair of legs (as preserved), 7. 7 5mm ; its 
femora, 3.5mm; tibia (proper), 1.1 mm; (true) first joint of tarsi, 2.4mm; second 

joint (as preserved), 1 mm ; fen1ora of second pair of legs, 3mm; third pair of 
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legs, 7.15mm; its femora, 2.6mm; its tibia (proper), 0.8mm; (true) first joint 
of tarsi, 2mm; second joint, 1 mm; third joint, 0. 7 5mm; femora of fourth pair 
of legs, 3mm; its tibia (proper), 1mm; combined tibia and first joint of tarsi 
(as preserved), 3 5mm. 

This species is very readily separated from the others hy its size, and 

undoubted! y belongs to a genus distinct from them; the specialization of 
the tibia proper is sufficient indication of this. 

Florissant. One 6, No. 4742. 

Suborder TUBITELARIJE ThorelL 

This group of spiders, given to the construction of silken tubes above 
ground, is considered by Thorell as the most lowly organi.~ed of the Ara­
neides, and it is interesting to find that it is far better represented in the 

Tertiary deposits than any other, con1prising more than one-third of the 
species now known and 36 per cent. of the fossil species of Europe. It is 
equally remarkable for· its diversity of form, all the families which are rich 

in genera in Europe at the present time being well represented in the Ter­
tiaries of that country, and particularly in amber, both in genera and spe~ 

cies; especially, as we shall see below, is-this true of the Drassides, a group 
which is only surpassed in the nurr1ber of its fossil species and the variety 

of its genera by the Theridides. It is, however, neither of these families, 
but the Epeirides, which predominates in the An1erican Tertiaries, though 

next to these the Tubitelarire stand pre-eminent, and particularly the family 

of Drassides, already mentioned. The same three fan1ilies, viz, Dysderides, 
Drassides, and Agelenides, which are best represented in the European 

Tertiaries and are most abundant in species at the present day, are also 

present in the American strata, the first by a single species, the second by 
five, and the last by two, in all one-fourth of the An1erican Araneides. 

(November, 1881.) 

-Family DYSDERIDES Koch. 

Three genera of this family, Dysdera (four species), Segestria (eight 

species), and 'l.,herea (two species), have been found in Prussian amber, 

and con1prise all the fossil species known up to the present time. To this 

list we can add from America one species, belonging to the genus n1ost 

richly represented in amber. So far as known the living species of this 
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family, which are not numerous, are almost exclusively confined to the 

European fauna (especially the Mediterranean district) and to South Amer­

ica. (November, 1881.) 
Gourret has recently described a species of this family from Aix, the 

first know~ fron1 the European rocks; it is referred to an extinct genus, 

Prodysdera. (October, 1889.) 

SEG ESTRIA Latreille. 

A s;ngle species is referable to this genus, and with little doubt, as it 
bears a striking resemblance to the living S. senoculata (Linn.) of Europe; 
Eight species of the genus have been found in the European Tertiaries, all 
from the amber of the Baltic, and two others are reported as known to 

~lenge from the same source. All the described amber species are smaller 

than the Atnerican species, and have longer legs and more elongated ceph~­

lothorax, being evider~tly rnore nearly related to one another than to the 
American form. The living species of the genus are found in southern 
Europe, northern Africa, and Chili, with a single one in New Zealand. A 

wann temperate climate is therefore indicated. (Noven1ber, 1881.) 

8EGESTRIA SECESSA. 

·Pl. 11, Fig. 28 ( ~ ). 

Female.-Cephalothorax short, rounded ovate, about one-fourth longer 
than broad, with no distinction of cephalic and thoracic areas, the front 

broadly rounded, obscure, with no t~ace of eyes. Mandibles very stout, 
tapering, rounded at the tip, half as long again as broad, half . as long as 

the cephalothorax, and together as broad at base as the front of the 
cephalothorax. Palpi slender, longer than the cephalothorax. Abdomen 
rather long ovate, about twice as long as the cephalothorax, and a little 
broader, broadest in the middle, tapering only a little toward the base, 
considerably toward the acuminate tip. Whole body of an almost uni­
formly dark color. Legs subequal, moderately long, and pretty slender, 
tapering a little only, the tibire and tarsi furnished above with lateral rows 

of very long tapering spines which do not diverge, but lie along the sides 
base to tip. 

Length of body, 9.5mm; cephalothorax, 2. 75mm; abdomen, 5.25mm; 

breadth of cephalothorax, 2.25mm; abdotnen, 2.65mm; length of cheliceres, 
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1.5u;~, ttxt~:,ht of pal pi beyond corselet, 3.5mm; length of first pair of legs, 
10mm; its femora,3mm; tibire, 1.5mm; tarsi, 5.5mm; second pair, 9.5mm; femora 
and tibire, 3.75mm; tarsi, 5.75mm; third pair, 6.6mm; femora and tibire, 2.6mm; 

tarsi, 4mm;. fourth pair, 10.2mm; femora, 2.4=; tibire, 2mm; tarsi, 5.8mm. 

Florissant. rrwo ~,Nos. 205, and 1.806 and 1.818 of the Princeton col­
lections. 

Family DRASSIDES Sundevall. 

This family is richly represented in Tertiary species; indeed, except­
ing Theridides, more richly than any other farnily of Araneides, being repre­
sented in Europe by the genera Anatone (three species), Clu biona (eight 
species), Macaria (five species), Melanophora (five species), Pythonissa 
(ten species), and Sosybius (two species), as well as by one species each of 
Anyphrena, Drassus, Erithus, Heteromma, and Idmonia. Every one of 
these are amber species, excepting one Clubiona and one 1\.facaria from 
Oeningen. Our own fauna has beside~ this yielded four species of Clubiona 
and one of Anyphrena, both genera represented in amber, and one also at 
Oeningen. The present distribution . of the species of this fan1ily is over 
the whole world, but the borders of the Mediterranean, eastern Europe, 
and western South America appear to be far the most r_ichly represented. 
Some of the genera are confined to one or the other of these regions and 
nearly all to war1n temperate regions. (November, 18tH.) 

CLUBIONA Latreille. 

A number of species appear to fall here, although it is difficult to tell 
_ whether they should not rather be referred to the lycosoid genus Dolo­

medes or its vicinity, so uncertain are the clews we have to their real posi­
tion; until more satisfactory ~pecimens can be obtained they may be placed · 
here, the more so as the species all bear some resernblance to the amber 
spiders referred to the sa1ne genus, C. eversa to C. tomentosa, C. arcana to 
C. sericea and C. lanata, C. latebrosa to C. attenuata, and -C. ostentata to C. 
tnicrophthalma. The Oeningen species seems to be very different, with its 
rounded abdomen. Very few genera of spiders are so richly endowed with 
fossil species as this, Theridium indeed .being the only one which surpasses 
it, _and ne4t to it comes Pythonissa, a genus of the same family as .this. 
The genus is widely spread in n1odern times. A few species are common 
throughout the greater part of Europe, others are confined to the Mediter-
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ranean region, a very fe.w are found in the East Indies, and a very large 
number are reported fro·m Chili; the genus is therefore mostly confined to . 

~arm temperate regions. (November, 1881.) . 

Table of the species of Clubiona. 

Cephalothorax oblong oval, nearly or more than one-half longer than broad. 
Last pal pal joint of male large; abdomen about equally rounded anteriorly and posteriorly, half 

as long again as the cephalotborax .............................................. 1. C. ever sa. 
Last pal pal joint of male small; aiJdomen tapering posteriorly and but little longer than the cepha-

lothorax ..................................................................... 3. C. latebro.~a. 
Cephalothorax roundish ovaL only one-fourth or one-third longer than broad. 

More than five millimeters long; abdomen much larger and longer than cephalothorax . 2. C. arcana. · 
Less than five millimeters long; abdomen sca-rcely larger and but little longer than cephalotho-

rax .......................................... : .••••......•••........•••••••••. 4. C. ostentttta. 

1. 0LUBIONA EVERSA. 

Pl. 11, Fig. 22 ( ~ ). 

Male.-Oephalothorax obovate, equally rounded at the two ends, more 

than half as long again as broad; the cephalic and thoracic portions not 
separable; front bluntly rounded, the eyes too po0rly preserved to allow . 

any staternent concerning them. Palpi nearly as long as the cephalothorax, 
the last joint very large, ovate, subacnrninate at tip, the longer diarneter 
almost equaling the breadth of the cephalothorax. Abdornen ovate, half 

as long again and nearly half as broad again as the corselet, aln1ost equally 
rounded at the two ends, but largest near the base and tapering slightly 
n1ore behind than in front. Whole body of a nearly uniforn1 brown, but in 

one specirnen the swollen pal pal joint blackish. . Legs rnoderatel y long, not 
very unequal, tapering, abundantly fu~nished with dark divergent spines, 
about as long as the width of the tibire. 

Length of body, 5.2~m; cephalothorax, 2.1mm; abdomen, 3.1mm; width of 
cephalothorax, 1.65mm; abdomen, 2mm; extension of palpi beyond corselet, 
1. 7mm; longer dian1eter of last joint of same, 0. 7mm; length of first pai~ of 
legs, 6. 7 5mm ; its femora, 2.25mm; tibire, 2mm; tarsi, 2.5mm; second pair~ 

6. 7 5mm ; its femora, 2.3mm ; tibire, 2.2mm ; tarsi, 2.~5mm ; third pair, 5.1 mm; 

its femora, 1.6mm ; tibire, l.5mm ; tarsi, 2mm ; fourth pait, 6.6mm ; its femora, 
2.1 mm; tibire, 2.2mm; tarsi, 2.3mm . . 

This species is not very far removed from the amber species, C. tomen:­
tosa; but is slightly larger than it and has a less tapering ·cephalothorax. 

Florissant. Two cr, NOS. 5944, 8551. 
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2. CLUBIONA ARCANA. 

PI. 11, Fig. 4 ( t ). 

Male.-Cephalothorax roundish oval, about one-third longer than broad, 
the cephalic and thoracic portions con1pletely blended, the front in the single 

individual obscure with no trace of eyes. Cheliceres apparently pretty 
large, the pal pi very long, longer than the prothorax, the last joint large and 
swollen, ovate, more than half as long again as broad, and black. Abdomen 

a little paler than the brownish cephalothorax, long ovate, considerably 
longer and somewhat broader than-the cephalothorax. Legs not very long, 
tapering considerably, an1ply provided with more or less divergent slender 

spines as long as or slightly longer than the femora. 
Female.-Cephalothorax ovate, about one-third longer than broad, the 

cephalic and thoracic portions con1pletely blended. Palpi nearly or quite 
as long as the cephalothorax. Abdomen son1etimes lighter than the cepha­

- lothorax, long ovate, considerably longer and sometimes a little broader than· 

it. Legs as in _the male, the spines perhaps a little shorter, and on the tarsi 
arranged to a certain extent in rows, not noticeable on the male. 

Length of body, 6 5.25mm, ~ 6.65mni; of cephalothorax, t 1.75mm, ~ 

2.15mm; of abdomen, t 3.5mm, ~ 4.5mm; breadth of cephalothorax, t 1.3mm, ~ 

1.4mm; of abdomen, t 1.4mm, ~ 1.75mm; extent of palpi beyond cephalotho­
rax, 6 2mm, ~ 2mm; longer diameter of last palpal joint, 6 1.15mm, shorter 

diameter, t 0.5mm; length of first pair of legs, 6 7.5mm, ~ 6.75mm; its femora, 
6 2.05mm, ~ 2.4mm; tibire, 6 2.9mm, ~ 2.35mm ; tarsi, 6 2.55mm, ~ 2mm; second 
pair, 6 6.45mm, ~ 6mm ; its femora, 6 l.Smm, ~ 2.2mm ; tibire, 6 2.5mm, ~ 1.65mm; 

tarsi, 6 :l.35mm, ~ 2.15mm; third pair, 6 5.35mm, ~ 5.5mm; its femora, 6 1.35mm, ~ 
1.8mm; tibire, 6 2mm, ~ 1.85mm; tarsi, 6 2inm, ~ 1.85rom; fourth pair, 6 7.75mm, 

~ 8.3mm; its femora, 6 2.15mm, ~ 3mm; tibire, 6 2.6mm, ~2.55mm; tarsi, -6 3mm, 

~ 2.75mm. 

This species agrees very well in size with C. eversa (only males of 
course compared), or is slightly smaller, and the legs if anything a little 
longer; the cephalothorax is rounder and the palpal swelling much more 

elongated. . It is somewhatlike both C. sericea and C. lanata of the Prussian 
amber, but is son1ewhat sn1aller and has longer legs than they. 

Florissant. ·One 6, No. 2831; three ~, Nos. 3253, 7087, 8082, besides 

a~ from the Princeton collection, Nos. 1.807 and 1.819. 
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3. CLUBIONA LATEBROSA. 

Pl. 11, Fig. 18 ( J ). 

Male.-Cephalothorax oval, largest behind the middle, tapering consid­

erably at either end, with no distinction in outline between the cephalic and 
thoracic portions; front obscure with no eyes preserved. Chelic(tres pretty 

large. Palpi very long, alrnost as long as the cephalothorax, terminal 
joint moderately stout, obpyriform. Abdomen paler than the cephalothorax, 

much larger than it by reason of its greater breadth, but only about one­

fourth longer, largest near the base, tapering apically to a blunt tip, its 
basal · two-thirds covered sparsely with long, stout, dark-tipped, faintly 

clubbed hairs. Legs long and slender, subequal, the fernora and tibire fur­
nished not very abundantly with n1oderately long, delicately tapering, very 
finely pointed, slightly divergent spines. 

Length of body, 9.1mm; cephalothorax, 4mm; abdoznen, 5.1mm; breadth 
of cephalothorax, 1.6mm ; abdon1en, 2~6mm ; extension of palpi beyond front 
of cephalothorax, 3mm ; length of first pair. of legs, 8. 7 smm ; second pair, 11 mm; 

third pair, 9mm; fourth pair, 9.5mm. 

This species differs from all the others here described in its tapering 

abdomen and its proportionally considerably longer legs; the palpal swell­
. ing is also slenderer than usual. In its tapering abdomen as well as in other· 

features it con1es pretty near the amber species, 0. attenuata, being also of 
the same size; it differs frozn it in its longer legs. 

· Florissant. One ;s, No. 6492. 

4. CLUBTONA OSTENTATA. 

Pl. 11, Fig. 24 ( ~ ). 

Male.-Cephalothorax broad oval, about one-half longer than broad, 

well rounded, wit~ 110 dis~inction between cephalic and thoracic portions; 
front. well rounded, but too poorly preserved to show any eyes. Cheliceres 
large. Pal pi very long, fully as long as the cephalothorax. The apical joint 
very stout, obpyriforzn, being largest at some distance beyond the middle, . 
beyond rapidly tapering to an obtuse angle; it is blackish and bears within 

its apical two-thirds a stout ribbon bent in the middle at lP.ss than a right 

angle, the bend broadly curved, and the apical hal(tapering to a point which 

extends just beyond the n1argin of the swelling. Abdomen only a little 
VOL XIII--5 
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larger than the cepha1othorax, ovate, largest in the middle, tapering almost 
equally in either direction, the apex slightly angled, the surface very sparsely 
clothed with lo.ng, extremely delicate, tapering hairs. Legs n1oderately 
long, delicately tapering, sparsely furnished with scarcely divergent spines 
about as long as the diameter of the joint on which they are seated. 

Female.-The single specin1en is rather poorly preserved, hardly adnlit­
ting of desc.ription. It is stouter than the n1ale. The cephalothorax appears 
to be roundish quadrate, broadest behind, scarcely longer than broad, the 
hind nutrgin very broadly, the front sornewhat narrowly, convex. rrhe 
abdomen is sontewhat larger than the cephalotho~ax, but only a little longer, 

, broadest anteriorly, pretty well rounded behind. Legs n1uch as in the 
male, but with slight traces of spin0s. 

Length of body, t 5.4mm, ~ 4. 75mm; cephalothorax, t 2.65mm, ~ 2.25mm; 

abdomen, J 2.75mm, ~ 2.5mm; breadth of cephalothorax, J 1.75mm, ~ 2.15mm; 

abdon1en, J 1.6mm, ~ 2mm; extent of palpi beyond cephalothorax, J 1.35mm; 

length of palpal swelling, d 0. 7 smm ; 1!3ngth of first pair of legs, d 7mm, ~ 

6.2mm; femora, 6 2mm, ~ 1.5mm; tibire, J 2.25mm, 2 2.6mm; tarsi, 6 2.75mm, ~ 

2.1mm; second pair of legs, d 6.65mm, 2 6.1mm; .femora, d 2mm, 2 1.6mm; tibire, 
d 2.25mm, ~ 2.25mm; tarsi, d 2.4mm, 2 2.25mm; third pair of legs, d 5.15mm ; 

femora, J 1 .25mm; tibire, J 1.9mm; tarsi, J 2mm ; fourth pair of legs, J 6.9mm, 

2 4.6mm; femora, 6 2mm, 2 0.85mm (~); tibire, 6 2mm, ~ 1.75mm (~); tarsi, 6 

2.9mm
1 
~ 2mm. 

This species is considerably smaller than any of the others, and is 
fur~her distinguished fron1 them by the near equality in size _of the cephalo­
thorax and abdornen It resembles a little C. microphthalma of the Baltic 
amber, and is of the san1e size as it, but the cephalic portion of the cephalo­
thorax is not distinguished by a constriction as there, and our species has 
somewhat stouter legs. 

Florissant. Two J, Nos. 199, 5507 and 5910; one~' No. 9624. 

ANYPH-LENA Sundevall. 

To this genus I refer a single species, n1anifestly belonging in this 
vicinity, and approaching it, so far as may be judged by the general appear­
ance of the specimen, as closely as any other form. Traces of the eyes can 
be seen in this specimen, and if correctly inte~preted their arrangen1ent is 
not exactly that of Anyphrena, although it is not very different fron1 that 
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of this and allied genera of Drassidre. For the present, at least, it may 
remain here. 

A single species of Anyphrena has before been recorded in a fossil state, 
A. fuscata, found in an1ber, but it differs very much fron1 our species, and the 
arrangernent of the eyes in particular is altogether different. All the species 
of the genus now living have been found in southern Europe and Algeria 
excepting one, which is reported from the Pacific Islands ; and our species 
thus indicates a warmer climate than the locality at present enjoys . 

. ANYPHJENA INTERITA. 

Pl. 11, Fig. 5. 

Ce.phalothorax subcircular, the cephalic and thoracic portions wholly 
blended, the anterior and posterior margins a little flattened, so as to be nearly 
straight, fully as broad as long, furnished with short, tapering hairs. Eyes 

apparently formed of two approximated pairs of small ocelli close together 
in a slightly curved line opening forward next the middle of the front rrlar­
gin; two slightly larger directly behind each of these pairs, and slightly 
more distant from each other than either is frorr1 the pair in front, and two 
much larger lateral ocelli situated next the front base of the front pair of 
legs close to the rr1argin, and forrning with the posterior middle eyes a very 
slightly curved series of nearly equidistant ocelli opening forward. The 
pair of approximated eyes and the one in their rear are faint and more or 
_less conjectural. If this position of the eyes is correct the spider should 
not be placed in Anyphrenai but would certainly appear to fall near it and 
Clnbiona. Cheliceres very stout, projecting in front of the cephalothorax 
by half the length of the latter, and. together considerably 1nore than half as 
broad as it, well rounded apically Pal pi of female -rathei· longer than the 
cephalothorax, moderately stout. Abdomen apparently pedunculate, the 
peduncle long and slender, the abdmnen plump oval, well and very regu­
larly rounded in front, and but for the rapid tapering of the extreme apex 
rather more broadly rounded behind. _Legs short, subequal, moderately 
stout, especially the fen1ora, tapering throughout, well armed with pretty 
large tapering spines of equal length on the whole leg, and about as long 
as the width of the tibire, somewhat divergent and irregularly disposed on 
the femora, beyond arranged apparently in two or three rows and scarcely 
at all divergent. 
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Length of body (as preserved), 11.5mm; of cephalothorax, 2. 7 5mm; of 
abdomen (without pedicel), 6_mm; of pedicel, 1 rum; breadth of cephalothorax, 
3.lmm; of abdomen, 4.1mm; length of cheliceres, 1.6mm; of palpi beyond 
corselet, 3.3mm; of first pair of legs, 8mm; its fe.rrlora, 2.5mm; tibire, 2.6mm; 

tarsi, 2.~mm; of second pair of legs, 9.2mm; its femora, 2.6mm; tibire, 3.25mm ; 

tarsi, 3.35nnn; of third pair of legs, 7.5mm; its femora, 2.3mm; tibire, 2.5mlll; 

tarsi, 2. 7mm; of fourth pair of legs, 10.7 5mm; its femora, 2.9mm; tibire, 3.2mm; 

tarsi, 4.15~m. 

Floi'issant. One ~ (and reverse), Nos. 8269 and 8281. 

Family AGALENIDES Koch. 

This family of Tubitelarire is also fairly represented in Tertiary tin1es, 
three species each having been found in amber, of the genera Amaurobius 
and Tegenaria, and one each of Agalena and Argyroneta, besides which 
Oeningen furnishes an Argyroneta and Rott an Argyroneta and a Histo­
pona. To this list we can add from this country two species of Titanceca, 
more nearly allied apparently to the amber species of An1aurobins than to 

any other fossils. Far the largest part of the species of this fan1ily are 
known from Europe, but a few fron1 America. (November, 1881.) 

Gourret has recently d_escribed a Tegenaria fron1 Aix. 

TITANCEOA Thorell. 

'rwo species are placed in this genus from their close general resem­
blance to the type of the sanw, Hahn's 'I'heridium quadriguttatun1 of 
Europe. '"rhe genus has never before been found fossil, but is not far 
removed from Arnaurobius, of which three species are known in the Euro­

pean Tertiaries. The living species of the genus are confined, so far as I 
discover, to the Mediterranean district and central Europe, as are n1ost of 

the species of Amaurobius, but a few of the latter are reported from the 
warmer parts of America. As in so many other cases, therefore, the pres­
ence of these species indicates a war1n temperate climate. (November, 
1881.) 

Table of the species of Titanwca. 

Cepbalothorax small and oval, about half ·as long as the abdom~n ...•.................. 1. T. ingenua. 
Cepbalothora~ large and elongate, about three-fourths the length of the abdomen ...... 2. T. hesterna. 
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1. TITANCECA INGENUA. 

Pl. 11, Figs. 29, 32 ( S? ). 

Cephalothorax oval, about half as long again as broad, largest a little 
behind the n1iddle, the front not produced but regularly rounded, the lateral 

curve being slightly convex throughout its course, and thus . showing no 
line of separation between the cephalic and thoracic portions. Arrange­
ment of eyes not detern1inable. Cheliceres stout. Palpi n1oderately stout, 

equal, about as long as the cephalothorax, the terminal joint roundly pointed 
at tip. Abdomen plu1np, subrotund, at least four or five times larger than 
the cephalothorax, being n1ore than twice as broad and fully twice as long 
as it, slightly mo.re tapering at the base than at the apex, only half ·as long 
again as broad, and of a uniform tint, or possibly a little duskier along the 

:riwdio-dorsal portion. Legs moderately slender, short, subequal, abun­
dantly furnished with hairs, which seern (conspicuously in one specimen, 

No. 13520, less distinctly in others) to be n1ore abundant laterally than 
upon the upper surface, and armed with many very long and slender only 
slightly diverging spines on all the legs, and especially on the femora and 

tibire of the two hinder pairs. All the specimens appear to be fen1ales. 
Length of body, 9.6mm; of cephalothorax, 3.1 rom; abdomen, 6.5mm; 

breadth of cephalothorax, 2.4mm; abdomen, 5.9mm; length of first pair of 
legs, smm; second pair, 7 .6mm; third pair, 7mm; fourth pair, 8. 7 5mm. 

The shape of the cephalothorax and abdornen sufficiently separate this 

species from the following, with which otherwise it agrees closely in· general 

appearaQce . . 
Florissant. Four ~, Nos. 9792, 11203, 13!)20, 14031. 

2. TITANc:ECA HESTERNA. 

Cephalothorax obpyriforn1, the cephalic portion a little produced and 

tapering anteriorly less than the fully rounded thoracic part, and son1ewhat 
truncate anteriorly: the front scarcely convex, the posterior border well 
rounrled; the widest portion of the cephalothorax is in the middle of the 
thoracic part or of the hinder two-thirds ofthe whole, and it is nearly half 
as long again as broad. Arrangement of eyes not determinable. Cheli­
ceres stout. Palpi n1oderately stout, equal, a little shorter than the cepha­

lothorax, the apical joint roundly pointed at tip. Abdomen ovate, about 
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half as broad again as the cephalothorax, nearly twice as long as broad, 
but only half as long again as the cephalothorax, tapering apically as much 
as if not more than basally. Legs n1oderately slender, short, subequal, 
abundantly furnished with hairs and with spines, even to the tips of the 
tarsi, especially on the two hinder pairs of legs, n1uch as in 'r. ingenua and 
with the sa~ne thinness of covering above as there, one specin1en especially 
(12977) showing it in the sa1ne marked degree as one of the preceding 
species. As there also, all · the specimens appear to be females. 

Length ofbody, 7.1mm; cephalothorax, 2.3mm; cheliceres, 1.5mm; abdo­
n1en, smru; breadth of cephalothorax anteriorly, 1.4mm; greatest breadth, 
2.1 mm; breadth of abdon1en, 2. 75mm; length of first pair of legs, 7mm; sec- . 
ond pair, 7 .3mm; third pair, 5.5mm; fourth pair, 8mm. 

The slenderer form of the whole body and the less disparity in size 
between the cephalothorax and abdomen mark this species as distinct fro1n 
the preceding. 

Florissant. Four~' Nos. 5656, 12006, 12977, and Princeton collec­
tion, No. 1.809. 

Suborder RETlTELARIJE Thorell. 

Next to the last equivalent group, these spiders, which make a loose 
web or snare apparently constructed without any regular plan, are the 
most numerous in Tertiary deposits, forming in Europe, as we have seen, 
29 per cent ·of the total fauna. This, as before, is dependent in large 
measure upon their representation in amber, which contains forty-eight of 

the fifty-five described species. The number known fro1n the European 
strata is, however, greater than in any other of the . larger groups, while 
the American species of the sa1ne here brought to light are for once con­
siderably less nun1erous than the European. All the species belong to 
the Theridides, which is also far the richest in forms at the present day. 

(November, 1881.) 

Family THERIDIDES Koch. 

'rhere is no single family of spiders so abundanti y represented in Ter­

tiary deposits as the Theridides. No less than fifty-four species, or n1ore 
than one-fourth the whole ntunber of fossil Araneides of Europe, belong to 
this group and represent fourteen genera. Theridium is richest, with six­
teen species; then follow Thyelia with eleven ; Zilla, Micryphantes, and 
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Ero with five each; Linypqia with three, Oorynites and Erigone with two, 
and Anandrus,1 Olya, Dielacata, Euryopus, Flegia, and Schellenbergia with 
one each. Flegia, Oorynitis, Anandrus, Thyelia, Olya, Dielacata, and Schel­
lenbergia are all peculiar to the Tertiaries, Schellenbergia to Oeningen, the 
others to amber. Nearly all the species are from atnber, but beside the 
Schellen bergia from Oeningen there is a species of Erigone and two of 
Linyphia fron1 Rott, ~nd two species of Theridium frorr1 Oeningen as well 
as another from Aix. 

America, however, does not bear her proportionate share in this repre­
sentation, being poorer even than the stratified deposits of Europe, whP,reas 
in every other group it is either better represented or falls short by only a 
singl8 species. There is a single species of Linyphia, two of Theridium, 
and son1e egg-cocoons referred for convenience to the comprehensive genus 
Aranea. That two of the three species known in the perfect state should 
belong to the genus most highly favored in the European Tertiaries is a 

point worth noting. 
, The family is best represented in Europe (especially in the Mediterra-
nean district) and warn1 temperate America, but a few have been found ~n 
the East Indies. (Novetnber, 1881.) 

Gourret, in his recent investigation of the spiders of Aix, found but a 
single species of this fan1ily among the eighteen Araneides described by 
him. l-Ie referred it to Ariamnes. 

ARANEA Linne. 

Under this broad generic name are placed notices of some egg-cocoons 
which are like those made by species of this group and which have been 
found at no less than three distinct localities. I am not aware that any 
such remains have before been noticed. 

ARANEA COL UMBLE . 

. Pl. 11, Figs. 1, 2. 

A1·anea colurnbire Scudiler, Rep. Progr. Geol. Surv. Can., 1876-'77, 463-464 (1878). 

Among the stones obtained by Mr. Dawson in British Columbia are 
several containing the flattRued remains of the egg-cocoons of Araneides. 
There are no less than eight of them, of different shapes and sizes, occurring 

1 Anandrus is credited with one species, but it is not described (Menge, Lebenszeichen, etc., p. 7). 



72 TERTIARY INSECTS OF NORTH AMERICA. 

hy pairs, none of them reverses of others. They occur on stones num­

bered 38 to 41. As the form of the egg-cocoons in Araneides is ~o various, . 
and tho number of specimens found indicates a probability of obtaining at 
some tin1e the probable constructor of the webs, I have only applied an 

ancient, broad generic name to these products of the insect, for the sake of 
indicating the nature of all the fossil remains fron1 Quesnel It is probable 

that the spider will be found most nearly allied to Theriditun, species of 
which construct pedunculate egg-cocoons not v~ry different fron1 these. 
'rhe cocoons vary slightly in size, and more in shape, owing no doubt to 

their varying position when crushed; probably they were globular, or pos­

sibly slightly oval in shape; averaging about five millimeters in the longer 
and four millimeters in the shorter diameter; of a firm structure; testaceous 

in color, and hung by . a slender thread, less, or much less than quarter the 
. . 

length of the egg-cocoon (averaging, perhaps, one millimeter in length), to 

a thickened mass of web, attached to son1e object or to the insect's web. 

That they have been preserved by pairs upon the stones has no signifi­
cance, and, indeed, rnay be due simply to the way the stones were broken; 
for they lie at varying distances apart, with no sign of connection, and 
placed with no definite relations to each other. ·Two of then1 show no sign 

of the pedicel, but this is certainly due to poor preservation; and a single 
one, the least circular ( 40a) not only has no pedicel, but appears to be 
formed of a lighter, flhnsier tissue, and n1a y belong to a different species. 

~he following are the longer and shorter diameter, and length of pedicel, of 
each specimen : 

Number of specimen. Loug Short Length of 
diameter. diameter. pedicel. 

Mm. Mrn. M1it. 

No. 38b .. - - - - • -- - - - • -- .. 5.0 3.5 l.fi 

No. 3tlc. ---- --·- -----· .. 6.0 4.0 0.8 

No. 39a ..... -------- .... 4.0 3.6 1.2 

No. 39b .. -.-- .... - ...•.. 4.0 3.5 -............... -. 

No. 40a . ..••• . .•••••.... 5.5 2.5 .. -..... -............ 

No. 40b .•••••. . -- ... -.. - ..... 5.2 3.7 1.0 

No. 41a .. _ •.•.• • • • •.,. • •.,..,. e 5.0 3 9 (") 

No. 4lb. ··•••· ··--·· . --. 4.5 4.2 ( .. ) 

" Base only of pedicel preserved. 

The egg-cocoon of a spider (No. 4201 ), of exactly the san1e size, 
shape, and general appearance as those described above, excepting that from 
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a break in the stone there is no trace of a pedicel, was found by n1e in the 
shales at Green River, Wyoming. 

A single specimen (No. 8935), of an egg-cocoon was also found at 
Florissant, Colorado, having the same general appearance, but with no trace 
of a pedicel and slightly larger than any of the -others, being 6mm long and 

4mm broad. It is of course impossible to say that it is the same species. 

Still anoiher (No. 1.173) was brought by the Princeton expedition from 
Florissant, differing in the opposite direction, being considerably smaller 

and so preserved as to appear broader than long. It is provided with a 
pedicel 1.4mm long, but is itself only 2mm long and 2.5mm broad. 

Quesnel, Green River, Florissant. 

THERIDIUM Walckenaer. 

No less than sixteen fossil speci~s of this genus have been described, 
thirteen from arnber, one from the beds of Aix, at about the same horizon, 

and two fron1 Oeningen. Those frorn Oeningen and Aix are very different 
fron1 the two here described, and those figured from an1ber are scarcely 
nearer1 though T. opertaneurn · bears some resen1blanee to 'r. granulatum, 
and rr. seclusurrl to rr. hirtum. The vast Inajority of the numerous known 

living species of this genu-s are from Europe, but not a few occur in our 

country, especially in the Southern States, and one or two are reported from 

other parts of the world. It is therefore almost exclusively a north temperate 
genus, but is by no 1neans confined· to the warn1er parts, and its occurrence 
at Florissant has no special significance as to the climate of the · times. 
(November, 1881.) ' 

Table of the species of Theridium. 

Large species; the cephalothorax much longer than broad ( ~ ) ...•••........••...••. 1. T. opertaneurn. 
Small species; the cephalothorax nearly circular ( J') .•••••....••......••.•••••••••••. 2. T. seclu.sltm. 

1. THERIDIUM OPERTANEUM. 

Pl. 11, Fig: 3 ( ~· ). 

Female.-Oephalothorax elongated~ comparatively slender, nearly equal, 
about twice as long as broad. Legs slender, imperfectly preserved, not very 

long, sparsely furnished with rather short delicate spines, not longer than 
the width of the legs. Abdomen v~ry large, nearly globular, nearly three 
times as broad as-the cephalothorax, of a greenish tinge, though the whole 
body is brown. 
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Length of body, 11 mm; of cephalothorax, 5mm ; breadth of same, 2.2mm; 

of abdon1en, 6.4mm; length of first pair of femora, 6mm ; second pair, 5mm; 

second tibire, 4mm; third femora, 2mm; third tibire, 2.4mm; fourth fen1ora, 
3.25mm. 

Besides its very much greater size, this species differs greatly fron1 the 
other in the form of the cephalothorax. 

Florissant. One ~, No. 13521, preserved on a dorsal view. 

2. THERIDIUM SECLUSUM. 

PI. 11, Fig. 20 ( ~ ). 

Male.-Cepha.lothorax stout, square oval, a little longer only than 
broad, the front broadly and regularly rounded. Cheliceres rather stout, as 

long as half the width of the corselet,. tapering a little, rounded at the apex, 
the outer edge straight, the inner rounded. Last joint of pal pi nearly as 
large as the cheliceres, oval, on a stalk as long as the cephalothorax. These 

two parts are incorrectly represented on the plate, where the pal pi and cheli­
ceres appear as one great piece. Abdomen rather small, oval, narrower 

than the cephalothorax, but of about the same length. Legs long and 

slender, the first pair particularly long, and the second pair considerably 
longer than -the fourth, which is unusually slender; all the legs are furnished 
with numerous spines, apparently arranged in three rows and clustered rnuch 
rnore nu1nerously at the distal end of the femora and tibire than elsewhere; 
the spines are n1oderately slender and about as long as the width of the 
joints, separated from one another by about their own length, sometin1es a 
little less. 

Length of body, 4.5mm ; of abdomen, 2.25mm ; width of cephalothorax, 
1.65mm; of abdomen, 1.2mm; length of cheliceres, 0. 7 5mm; of first pair of 
legs, 15mm ; its femora, 4.5mm; tibire, 4.5mm ; tarsi, 6mm ; second pair of legs, 
12mm ; femora, 3. 7 5mm j tibire, 3. 75U:m j tarsi, 4.5mm j third pair of legs, 5.25IDJD j 

fenlora, 1.4mm; tibire, 1.1 mm; tarsi, 2. 7 5mm; fourth pair of legs, 9mm; femora, 
3.5mm (~) ; tibire, 1.5mm (~) ; tarsi, 4mm. 

The species is very much smaller than T. opertaneun1, besides having 

a very different corselet. . 
,Florissant. Nos. 2286, 7816, 9026 . . All the specimens appear to be 

males. 
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LINYPHIA Latreille. 

Two species of this genus have been described from Rott, and one 
(formerly considered two) species fro1n amber. The single species we can 
here add to the .numbAr is tolerably nearly allied to the amber species, as 
well as to L. rottensis of the Rhenish brown coal, though it is rnuch larger 
than the latter. The living species are found abundantly in all parts of 
Eurqpe, excepting possibly the most ~outhern, and several species are 
recorded fro~ Georgia and from Chili. Its presence at Flo~issant would 
rather indicate a mean temperate climate. The species are lively and savage 
in character, constructing a rather complicated sheet of web, under the 
middle of which they lie in wait in an inverted position for their prey. 

(November, 1881.) 
LINYPHIA RETENSA. 

Pl. 11, Figs. 25, 27 ( 6 ). 

A single male and its reverse represent this species; the reverse was 
broken, and the posterior portion figured before its anterior half "\fas found; 
hence the specin1en is numbered three times; it is tolerably well preserved, ­
especially the legs. The better preserved half shows a nearly uniforn1 
dusky figure upon the stone, but on the reverse the abdomen is mnch 
darker, almost black, and the palpi also are darker than the cephalothorax. 
The latter is regularly oval, the anterior extremity the n1ore pointed; upon 
this some ocelli may be seen, of which there are apparently two approxi­
mate but independent ones next the n1iddle, and on one side a pair of con­

fluent eyes of the san1e size, all next the anterior edge. The last pal pal 
joint is large, subcircular, or somewhat pyriform, furnished interiorly with 
a stout, strongly bent ribbon, and is perched on a stalk long enough to carry 
it by its own width beyond the margin of the corselet. Abdo1nen regularly 
obovate, a trifle broader in front than behind, somewhat longer than the 
corselet, and roundly pointed behind. Legs very long and slender, except­
ing the third pair, which are short, all the femora rather sparsely furnished · 
with very delicate spines. 

Length of body, 7.1 rum; of abdomen, 4mm; breadth of cephalothorax, 
2mm; of abdomen, 2.15mm; diameter of palpal swelling, 1 mm; length. of first 
pair of legs, 19mm; second pair, 15.5mm; third pair, 6.9mm; fourth pair, 14mm; 

first pair femora, 6mm ; tibire, 7mm ; tarsi, 6mm ; second pair femora, 5mm; 
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tibire, 5.5mm; tarsi, smrul; third pair of femora, 2.5mm; tibire, 2.4mm ; tarsi, 

2mm; fourth pair of femora, 4.5mm; tibire, 4.5mm; tarsi, smm. 

This species differs frorr1 L. cheiracantha in its considerably larger size, 

the absence of distant spines upon the legs, and its n1uch more slender cepha­
lothorax and 1onger legs. 

Florissant. One ;s, Nos. 12976 and 13212 and 14032. 

Suborder ORBITELARilE Thorell. 

The sy.mmetrical-web constructing spiders, though not rare in Tertiary 

deposits, are not so con1rnon as their abundance in recent times would lead 

one to anticipate, for, as we have seen, only 8 per cent of the European 

fossil spiders belong to this group, and all or nearly all of then1 are Epei­

rides. In this nun1ber are not inoluded two or three species described by 

older authors under the name of Aranea, the precise location of which is 

and must ,probably always ren1ain uncertain. Thirteen species are credited 

to amber, two to Rott, and one to Oeningen. In our own country the case is 

very di~rent, for nearly one-half of our species ( 44 per cent) are to be 

referred to this group, and all also are Epeiridesi It is the one considerable 

point in which the American fauna rnay be contrasted with the European. 
In Rott alone of all the -European localities (where the Orbitelarire form one­

fourth of the known fauna) do we have any approach to the proportionate 

number of this great group. (November, 1881.) 

Family EPEIRIDES Sundevall. 

The genera of Epeirides represented in the European Tertiaries are 

Epeira (five species), of which two corne fro1n Rott and one fron1 Oeningen, 

Grrea (four species), An to pia (three species), Onca (two species), and 
Epeiridion and Siga (one species each). The American fauna is nearly as 

rich, richer for once than the arnber, whence com.e all the European species 

except those specified above, en1bracing s~ven or more species of Epeira, 

four of an extinct genus, Tethneu~, and one each of Tetragnatha and N ephila, 

genera before unknown in the fossil state. Not only, then," is the American 

fauna peculia.r for its richness in species of this family, but no other shows 

so 1nany novel fonns for the Tertiary epoch. One of these latter genera pre­

dominates in America and the other is a tropical genus, which lends addi-

1 The terminal part of the right tarsi as given in Fig. 2_7 does not belong to the tarsi. 
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tional interest to their discovery. The species are spread all over the globe 
in both temperate and torrid reg-ions. (November, 1881.) 

At Aix, Gourret found but a single member of this family, which he 
referred to a distinct genus called Cercidiella. 

TE'TRAGNATHA Latreille. 

This genus has never before been recognized in a fossil state. Although 

repr~sented in every continent, it is only in Ameri.ca and particularly in the 
warmer parts of North America that it is at all abundant; here some species 
range north to New England, bu~ it is essentially a genus of the Southern 
States; these spiders frequent the borders of ponds and hence it is not 
strange that we should find them in the lake deposits of Florissant, although 
their presence there certainly indicates a warmer climate than the present. 

The species here described does not appear to have special affinities with 

the American species with which I have been able to compare it, being 
stouter bodied than they. (Noven1ber, 1881.) 

TETRAGNATHA TERTIARIA. 

Pl. 11, Fig. 11 ( ~ ). 

Tetmgnatha tertia1·ia Scudder, Zittel, Handb. d. Paleont., I, ii, 744, Fig. 927 (1885). 

· A single male and its reverse represent the under surface of this spe­

cies; as preserved, it is of a pale rusty .color, the cephalothoracic append­
ages much darker than the abdomen, which is as pale as the legs, or than 
the cephalothorax, which is nearly as pale. The cephalothorax is ~ircular 

or scarcely longitudinally oval, the exposed. ventral portion betwee~ the 

bases of the mandibles and legs shield-shaped or heart-shaped. The man­

dibles are very large, longer than the cephalothorax, b~oader on the apical 
than on the basal half and thus formed of two parts, a basal, straight, equal 
piece, as broad as the third or fourth legs at~d about double · the length of 
the co;re, and an apical ovate portion, not unlike the apical joint of the 
palpi, somewhat longer than the basal portion and fully half as broad again 

as the front legs. Beyond these, and separated from thmn by a little space, 

and therefore supported by a long pedicel, which however is not preserved, 
are the apical pal pal joints, a little smaller . than the apical portion of the 
mandibles and of about the sarne shape, in the interior of which a stroJ?gly 

curved corneous thread can be 1nade out, fonning n1ore than a complete 
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circle. The legs, of which only the third and fourth pairs are perfect, are 
very long; excepting the third pair; the fernora and perhaps the tibire have a 
superior series of alternately diverging, slender, very distant spines, farther 
from one another than their own lengths. The abdo1nen is long obovate, 
snbcylindrical, a little the largest at the base, ~s long as the cephalothorax 
and cheliceres together. 

Length. of body, 10mm; of abdornen, 5mm; breadth of cephalothorax, 
2.5mm; of abdon1en, 2.3mm; length of mandibles, 3.2mm; breadth of the b_asal 
portion, 0. 7mm; of the apical portion, 1.3mm; greatest diameter of last pal pal 
joint, 1.25mm; least dian1eter of sarne, 1.15mm; length of fen1ora of first pair 
of legs, 8.75mm; of second, 7mm; of third, 3.5mm; of fourth, 7mm; length of 
third pair of legs, 9.5mm; of fourth pair, 18.5mm. 

Florissant. One 6, Nos. 5000 and 5898. 

TETHNEUS, gen. nov. ( 6Jvrfoum). 

Under this name are here grouped several evidently nearly allied spe­
cies of spiders, which closely resen1ble in general aspect those placed under 
Epeira, but which differ also from them in certain features, and in these . 
same characteristics appear to differ also from all other Epeirides, to which 
family they evidently belong. They are compact in form, with short and 
stout legs of not very unequal length, and in particular the first two pairs 
of legs are unusually heavy. The second and fourth pairs of legs are of 
nearly equal length, or the second pair may be slightly longer; the femora 
of the first and second pairs of legs are at base as broad as or even broader 
than half the width of the cephalothorax, and the longest legs are less, gen­
erally considerably less, than twice as long as the body. The species are 
of ·nledi um size. 

Tt~ble of the species of Tethneus. 

Cephalic and thoracic portions of the corselet separated by a distinct rectangular incision. 
Last pal pal joint of male globose ... __ .. ___ •.. _ •...... _ ... _ ..... _ ...... _ ... __ . _ .. _ .... 1. T. guyoti. 
Last pal pal joint of male elongated._ ...... _. _ ............ _ ......... _ •..••• _ ... __ .. 4. T. p1·ovectus. 

No line of demarkation between the two parts of the corselet. • 
Smaller species, cephalothorax regularly o bova te..... . _ .......••. _ ......•.. _ •... 2. T. obdurqtus. 
Larger species, cephalotborax ovate, nearly pyriform ....•...•.••... _ ••...••.•...•.... 3. T. hentzii. 

1. TETHNEUS GUYO'fi. 

Pl. 11, Figs. 8 ( ~ ), 10 ( ~ ). 

Cephalothorax roundly obovate, not much longer than broad, broadest 
behind the middle, the cephalic separated from the thoracic portion by a 
deep incision, reaching nearly to the nliddle of the whole section; and behind 
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it is a distinct; short, n1edian furrow. The front is well rounded; nothing 
can be said of the eyes; the last palpal joint .of the male is very large and 
globose, the basal joints evidently short. Abdo1nen a little larger than the 
cephalothorax and of the satne general form, but tnore regularly obovate. 
Legs, especi~lly in the tnale,. rather short, the fen1ora being also v_ery stout; 
tibire and tarsi (but not the fen1ora) furnished with a superior row of irreg­
ularly alternating, somewhat divergent, long and slender spines on either 
side. 

Length of body, CS 7.75, '-i? 8.5mm; of cephalothorax, CS 3.5, ~ 4.25mm; 
width of san1e, CS 3.8, ~ 3.25mm; length of abdomen, ·cs 4.25, ~ 4.25mm; width 
of same, 6 4, S? 3.5mm; dian1eter of last palpal joint, CS 1.4mm; length of first 
pair of legs, CS 12.75-12, ~ 13.5mm; its tibia, 6 4.2-4mm; tarsi, CS 5.1-4.5~m; 

width of femora, 6 1.2-1, ~ 0.8mm; second pair, d 11.75-10.5, ~ 14.25mm; its 
tibia, CS 4-3.25mm; tarsi, 6 3.75-3.75mm; third pair, 6 7.75-6.5, ~ 8.5mm; its 
tibia, 6 2.5-2, ~ 2.5m~; tarsi, 6 2.f>-2.25, ~ 3.5mm; fourth pair, 6 9.25-8, ~ 
12.75mm; its tibia, CS 3.25-2.5, ~ 4mm; tarsi, CS 3-2.5, ~ 4.25mm. 

The second measuretnents of the legs of the male are of a smaller indi­
vidual. It will be seen that the second pair of legs are proportionately 
longer in the female than in the male, where they are shorter than in the 
first pair. 

The species is represented by four individuals, one of them in dupli­
cate. All but one are males and, excepting one 1nale, all are tolerably pre­
served. 

Named for the late Prof. Arnold Guyot, to whose kindness I am 
indebted for the opportunity of stu~ying the .Princeton collection of Floris­
sant insects. 

Florissant. ~.'No. 320; 6, Nos. 8265, 8311, and from the Princeton 
collection, one 6, Nos. 1.808 and 1.854. 

2. TETHNEUS OBDURATUS. 

Pl. 11, Fig. 31 ( S? ). 

This species is represented by a single rather poor specimen, pretty 
certainly affiliated with the others of this genus, but smaller thau any of 
them. The cephalothorax is of a very regular obovate form, nearly half as 
long again as broad, with a sn1all, circular, dark, central spot; no line of 
den1arkation of the cephalic and thoracic portions can be seen ; the front is 
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strongly convex, but no certain trace of the eyes can be n1ade out. The 
pal pi (female) are stout and large, tapering apically, but bluntly pointed. ­
'rhe legs are very stout, but unfortunately hardly any of thmn perfect. 

Length of cephalothorax, 3.6mm ; breadth, 2. 7mm; projection of pal pi 
beyond front, 2mm; their breadth, 0.4mm; breadth of fore femora, 1 mm ; 

length of femora of first pair of legs, 2mm; tibire, smm; femora of second pair 
of legs, 2.5mm; tibire, 3mm; tarsi, 3mm; femora of third pair, 1.5mm; tibire, 
2mm; tarsi, 2.5mm; femora of fourth pair, 2.25mm. 

Florissant. One ~'No. 7177. 

3. TETHNEUS HENTZII. 

Pl. 11, Fig. 14 ( ~ ). 

Tethnreus hentzii Scudder, Zittel, Handb. d. Pal:eont., I, ii, 744, fig. 928 (1885). 

This species is represented by seven individuals, one of thmn in dupli­
cate and all of them males. About half of them are well preserved. 'rhe 
cephalothorax is short ovate, almost pyriform, broadest behind and strongly 
convex in front, with no demarkation between the cephalic and thoracic 
portions of the corselet ; although there are traces of the eyes, their position 
and relations can not be satisfactorily determined. Pal pi short, the terminal 
joint barely separated en.tirely from the front, very large an·d globose, a 
little longer than broad by reason of a broad bulbous protrusion of the 
anterior extremity, which, however, is not clearly apparent in all the speci­
mens by their mode of preservation; in one specimen the upper anterior 
extremity, and that only, is covered with rather long and close bristly hairs, 
forming an open tuft. Abdomen nearly circular, a little longer than broad, 
only a Httle larger than the eephalothorax and of a lighter color than it, 

, with a darker, broad, Inedian patch not SO deep in tint as the cephalothorax. 
Legs short, stout, tapering, spinous, and hairy throughout, of not greatly 
unequai length, the fen1ora very stout and tapering more rapidly near the 
tip than elsewhere. 

Length of body, 6.5mm ; width of same, 3mm; length of cephalothorax, 
3.5mm; of abdomen, 3._25mm; longer diameter of la8t joint of palpi, 1.4mm; 

length of first pair of legs, 13.7 5mm; its coxa, l.4mm; femur, 3.1 mm; tibia, 
1 mm; first tarsal joint, consolidated with the tibia, 2. 7 5mm; the tarsus proper, 
5mm; length of second pair of legs, 11.5mm; its coxa, 1.5mm ; femur, 2. 7mm; 

tibia, 1 mm; first tarsal joint, 2.3mm; tarsus proper, 4mm; length of third pair 
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of legs, 7.25mm; its coxa, 0. 7 5mm; femur, 2mm; tibia, O.Hmm; first tarsal joint, 

1 3mm; tarsus proper, 2.4mm ; It=~~gth of fourth pair of legs, 9.25mm; its coxa, 
0. 7 smm ; fenlur, 2. 7 smm; tibia, . 1 ~m; first tarsal joint, 1. 7 5mm; tarsus proper, 
3mm. 

I 
Named for the American arachnologist, the late Prof. N. M. Hentz. 

This species differs fro1n T. guyoti in wanting any distinct den1arkation 

of the thoracic and cephalic portions of the corselet, in the spiny character 

of the femora; and in the longer and more tapering legs.· It is also smaller. 

Florissant. Seven 6, Nos. l:l26, 1447, 3860, 6600, 8533 and 8635, 
8689, 14982. 

4. TETHNEUS PROVECTUS. 

Pl. 11, Fig. 21 ( ~ ). 

Four specin1ens, one of thmn in duplicate and all of thern tolerably 

preserved, represent both sexes of this species. Cephalothorax of female 

(that of the male too vague for determination of forn1) rounded subquadrate, 

broadest and subangulated behind the middle, the rapidly narrowing front 

alrnost straight anteriorly, and scarcely more than one-fourth the width of 

the posterior portion ; cephalic separated from the thoracic portion of the 

corselet by a rectangular incision and by the slightly concave curve of the 

sides of the anterior half; the cephalic is also distinctly darker than the 

thoracic region. Nothing can be said of the eyes. The last pal pal joint of 

the male is large, rounded quadrate, about twice as long as broad ; tl1e palpi 

of the female are _as stout as the base of the front tarsi, hairy, tapering only 
on the apical half of the terrninal joint, rather bluntly pointed, extending 

nearly as far beyond the front as the whole length of the cephalothorax. 

Abdomen as dark as the cephalic portion of the corselet, in the female 

plun1p, rounded, slightly ovate, considerably larger than the cephalothorax, 

the apex almost angulated; in the male rounded subfusiform, much longer 

than the cephalothorax, but not greatly broader. Legs very hairy but 

without conspicuous spines, the femora very stout, and at the tip ·rapidly 

tapering, the rest of the legs 'diminishing in size less noticeably than in the 

pre~edi~g species. 
Length of body, 6.5mm; of cephalothorax, 3mm ; of abdomen, 3.5mm; 

breadth of cephalothorax, 2.8mm ; of abdomen, 3.1 rum; extension of pal pi 

VOL XIII-0 
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beyond front, 2.2mm; length of first pair of legs, 9.25mm; its tibia, 3.25mm; 

tarsi, 2.4mm; second pair of legs, 80000
; its tibia, 2. 7 50000 

; tarsi, 2.4mm; third 
pair of legs, 5.5mm ; fourth pair of l~gs, 7min ; its tibia, 2.3mm ; tarsi, 2.3mm. 

The measurernents are all taken from the female. 
This species is of about the same size as the last, but differs fron1 it in 

its slenderer form, the shape of tho cephalothorax, slightly slenderer and 
less tapering legs, as well as in the clothing of the san1e. 

Florissant. One 6, three ~'Nos. 8141, 13519 and 13522, 13524 (~), 

14991 (6). 

EPEIRA W alckenaer. 

Only a very few species have been described in a fossil state under this 
generic name. Heyden figured a Gea krantzii from the Miocene beds of 
Rott on the Rhine which Thorell considers an Epeira and which is about 
the size of E. delita, but which does not resemble any of our species. Heer 
figures an Epeira molassica fron1 Oeningen, considerably larger than any 
of the Florissant Epeirre, but perhaps more nearly resembling E. delita 
than any of the others. Menge names but does not describe an E. eogena 
from amber, three millimeters long, or of about the size of our smallest spe­
cies; and finally Bertkau has· more recently described and figured a second 
species fron1 Rott, under the name of E. troschelii, which hears no small 
resemblance to our .E. meekii, with which also it .agrees ·very well in size. 

Seven species are here described and others indicated, this genus being 
the only one represented on both continents in Tertiary times which is 
richer in species in America. 'rhe genus is found in all parts of the world, 
and its occurrence in such numbers in the Florissant beds is a point of no 
significance beyond the comparison just made with the European Tertiaries. 
(October, 1881.) 

Table of the species of Epeira. 

Cephalic distinctly separated from the thoracic part of the cephalothorax. 
Large species; front of cephalothorax excised in the male ........................... 1. E. meekii. 
Small species; front of cepbalothorax regularly convex in the male ... : .. ........ 2. E. abscondita. 

Cephalic and t boracic portions of the cephalothorax completely blended. 
Abdomen narrowed in front and behind. 

Abd01mm distinctly ovate ....................................................... 3. E. delita. 
Front of abdomen quadrate, as broad as in the middle ........................ .4. E . cinefacta. 

Abdomen nearly globular. 
Larger species; abdomen smaller than cephalothorax ........................ 5. E. vucanalis. 
Smaller species ; abdomen larger than. cephalothorax ...•. ~ ....••••..•••••••••. 6. E. emertoni. 
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1. EPEIRA MEEKII. 

Pl. 11, Figs. 2 ( ~ ), 17 ( t ). 

Cephalothorax of the male large, the thoracic portion nearly circular, 
scarcely longer than broad, and distinctly separated fro1n the cephalic por­
tion, which is subquadrate, expanding anteriorly, the sides scarcely curved, 
at the extreme front parallel, the front deeply and angularly incised, the 
whole about half as large as the thoracic portion. Cephalothorax of female 
moderately large, compact, the thoracic portion as in the male, but only a 
little larger tlian the square thoracic portion, the latter being equally broad 
in front and behind, with scarcely convex sides and a slightly excised front, 
~nd sparsely furnished, especially along the fror1t, with stiff bristles resein­
bling those of the palpi. The cephalothorax is n1arked by a rather broad, 
dark, median band and two fainter, dark, extrerne lateral bands. Abdomen 
globular, scarcely longer than b~oad, a little shorter (6) or a little longer 
( ~) than the cephalothorax, the median portion very broadly marked with 
brown, deepening toward the middle. Some of the eyes can be seen at the 
edge of the front in the female, showing simply that they are of the usual 
size and the two outer separated by their own diameter. The pal pi of the 
female are tolerably stout, stouter than the tarsi, as long as: the cephalotho­
rax, abruptly terminated, and furnished somewhat abundantly with bristles, . 

considerably longer than the width of the palpi; · those of the male have the 
apical portion large, hemispherical, and hairy, ·convexity forward, together 
nearly as larg.e as the cephalic portion of the cephalothorax, and separated 
from that by a peduncle as long as it; from the inner edge of one projects 
a gently subfusiform, slender, arcuate ribbon, as long as the width of the 
terminal joint .and directed forward, with the convexity inward. The tibire 
are armed above on either side with a row of distant bristles, scarcely 
longer than the width of the tibia and farther apart than their length; in 
the fetnale a few scattered bristles also occur on tho femora, especially on 
the front pair. . The fourth pair of legs is shorter than the second in the 
male, equal to or scarcely longer than the second in the fen1ale; the third 
pair of legs is not perfectly preserved in either of the n1ale specimens, but 
in the female is half the length of the first. 

Length of body, 6 7mm, ~ gmm; of cephalothorax, 6 2.8mm, ~ 3.5mm; of 
abdomen, 6 4.2mm, ~ 4.5mm; width of same, 6 3mm, ~ 4.2mm; length of first 

I 
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pair of legs, 6 16.5mm, ~ 14mm; tibire, 6 5mm, ~ 4mm; tarsi~ 6 5mm, ~ 5. 75mm; 

second pair of legs, 6 t5mm, ~ 12. 75mm; tibire, 6 3.25mm, ~ 2.5mm; tarsi, 6 6mm, 

~ 5.5mm; third pair of legs, ~ 7mm; tibire, ~ 1. 7 5mm; tarsi, ~ amm; fourth pair 
of legs, 6 12mm, ~ 13mm; tibire, 6 3.5mm, ~ 3.5mm; tarsi, 6 4.4mm, ~ 5mm; length 

·of palpi, 6 1.75mm, ~ 2.1mm. 

This spec:es is readily distinguished from the others of the genus here 
described by its considerably larger size. It is named after the late Mr. F. 

B. Meek, 1nuch of whose paleontological work was done in conjunction 
with Dr. Hayden. It resembles in general appearance as well as in size 
the less well preserved E. troschelii Bertkau from Rott on the Rhine, but 

has proportionally longer legs and especially much longer hind legs; the 

disproportion of size between the cephalothorax and abdomen is also greater. 

Florissant. Three specimens; two 6, Nos. 9211, 8221, one ~ ' No. 3204. 

2. EPEIRA ABSCONDITA. 

Pl. 11, Fig. 7 ( ~ ). 

Male.-Cephalothorax subrotund, the cephalic portion hemispherical, 
almost black, about half the size of the thoracic part and separated from it 
in the lateral outline by a distinct incision; front broadly and regularly 
rounded; thoracic portion with well rounded sides, the middle half very 
much darker than the rest, forming a broad, n1edian, dark brown band. 

Abdomen subrotnnd, longer than broad, sca,rcely compressed, of the satne 
size as the cephalothorax, with faint indications of a broad median band, 
deepest in tint at the extremities of the segments. The eyes can not be 
seen. The palpi are sessile, the terminal joint appearing just beyond the 
front, iarge and globose, perhaps a little broader posteriorly than anteriorly. 

The legs are stout, especially the femora, not very long, the tibire furnished 
with distant, widely · divergent, delicate bristles, considerably longer than 

the width of the tibia, situated on either side. They are not completely pre­
served, but have been worked out of the stone since the plate was engraved, 
so that they are more perfect than would there appear. The fourth pair, 
though not co1npletely preserved, is apparently longer than the second, as 
the basal joints are longer. 

Length of body, 4.25mm; of cephalothorax, 2mm; of abdornen, 2.25mm '; 

width of same, 1.8mm ; length of first pair of legs, 11.25mm; tibire, amm ; tarsi, 

4.6mm; second pair of legs, 9. 7 5mm; tibire, 2.5mm ; tarsi, 3·.4mm ; third pair of 
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legs (broken), 5.5mm; fourth pair of legs (broken), gmm; of part previous to 
tibia, 3.2mm; diameter of palpi, 0.45m~. 

This species differs frorn E. meekii in size, in the shape of the cephalo­
thorax, the stouter fernora, and more sparsely armed tibire. 

Florissant. One c!, No. 7583. 

3. EPEIRA DELITA. 

Pl. 11, Fig. 6 ( ~ ~). 

Cephalothorax rounded obovate, the cephalic and thoracic portions 
completely blended, the sides u~iformly rounded, the front very convex, 
with no eyes that can be seen; neither are the pal pi preserved, the part 
figured between the front legs having no relation to the spider; · it is judged 
to be a male from the small size of the abdon1en which is ovate, no larger than 
the cephalothorax, largest in front of the midd!e, but here slightly narrower 
than the cephalothorax, tapering slightly behind, and well rounded at the 

· extremity. The legs have very stout femora, those of the front pair taper­
ing in the middle, and both fen1ora and tibire and even the basal part of the 
tarsi, but especially the tibire, armed with very long, very distant, delicate, 
divergent spinules considerably longer than, sotnetitnes almost twice as long 
as, the width of the tibire; the basal joint of the tibire tapers perceptibly. 
The second pair of legs is represented too long in the plate, though it is 
unusually long, not greatly falling behind the first pair and exceeding the 
fourth in length nearly as much as that exceeds the third pair. 

Length of body, 4.75mm; ?f cephalothorax, 2.25mm; width of same, 2mm; 

length of abdomen~ 2.5mm; of first pair of legs, 11.5mm; tibire, 3.5mm; tarsi, 
smm; second pair of legs, 9.8mm ; tibire, 3.25mm; tarsi, 4.2mm ; third pair of 
legs, 7.5mm; tibire, 2mm; tarsi, 2.5mm; fonrth pair of legs, 9mm; tibire, 2.25mm; 

tarsi, 3.75mm. 

This species agrees well with E. abscondita in size, but is readily dis­
tinguished both from it and fron1 E. meekii ir1 the uniform character of the 
cephalothorax and the relative length of the legs. 

Florissant. One c!, No. 13523. 

4. EPEIRA CINEFACTA. 

Pl. 11, Fig. 16 ( J ). 

Male.-Cephalothorax globose, blackish, the dividing line between it 
and the abdon1en concealed by the overhanging quadrate front of the 
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abdomen, and the cephalic and thoracic portions completely blended; possi­
bly it is slightly longer than broad. _The eyes can not be n1ade out; the 

terminal joint of the pal pi (as preserved, sessile) is moderately large, globular 

or slightly ovate, black, but none of the internal structure can be made out. 
Abdomen subquadrate, tapering very slightly frorn in front backward, the 

front straight wit_h well rounded lateral angles, the posterior e.xtremity well 
rounded, the whole nearly twice as long as broad, the sides nearly straight. 
Legs closely resembling those of E. delita, the second pair being unusually 

long, but even more than in that species exceeding proportionally the extent 

of the fourth pair; the femora are only moderately stout, and, like the tibire, 
though to a less extent, are furnished with delicate spinules, less divergent 
but n1ore abundant than usual, exceeding in length the width of the tibire. 

Length of body, 3mm; width of cephalothorax, 1 mm; length of abdomen, 

2.25mm; its width anteriorly,).65mm; posteriorly, 1.2mm; diameter of last 

pal pal joint, 0.35mm; length of first pair of legs, 9mm; tibire~ 2.9mm; tarsi, 
4mm; second pair of legs, gmm; tibire, 2.1 mm; tarsi, 3.5mm; third pair of legs, 
4.85mm; tibire, 1.3mm; tarsi, 2.1 mm; fourth pair of legs, 6.5mm; tibire, 2mm; 
tarsi, 2J)mm. 

This species differs from all others of the genus here described in the 
shape of the abdomen, which is elongate, and the sides of which are not 

rounded but subparallel. In the characteristics of the legs, however, it re­

sembles the preceding. A single male, represented by both obverse and 
reverse, is better preserved than the figure in the plate would indicate, as · 

the form of the whole abdomen can be seen as well as of the last palpaljoint. 
The figure morever indicates the shape of the body altogether wrongly, as 
the cephalothorax sho~uld be smaller and the abdomen should taper con­
siderably behind, as the measurements show. 

Florissant. One 6, No. 8576 and 8806 . . 

5. EPEIRA VULCANALIS. 

Male.-Cephalothorax nearly globular, scarcely lopger than broad, the 
cephalic and thoracic portions completely blended, but marked by a large 

semicircular depression anteriorly, occupying a little more than the front, 
i. e., encroaching upon the lateral 1nargin, and of a darker brown than the 

thoracic portion. Front s01newhat convex, with insufficient trace of eyes. 
· Cheliceres stout, as long as the cephalic portion of the corselet, tapering, 

bluntly rounded at the tip. Last joint of palpi very large, nearly as large 
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as the cephalic part of the corselet, blackish, globular, its proximal end as 
preserved lying just beyond the tip of the cheliceres, the stalk not pre­
served. Abdomen lighter colored than the cephalothorax, smaller than it, 
subglobular, a little flattened at base, with a pair of subdorsal series of black 
points in a slightly curving row, its convexity outward; the anal plate 
darker, circular, not half so large as the apical joint of palpi. Legs long, 
of -very unequal length, the femur much stouter than the tapering parts 
peyond, furnished rather abundantly with diverging spines nearly to the tip. 

Length of body, 3.5mm; of cephalothorax, 1. 7mm; of abdon1en, 1.5mm; 

of cephalic portion of corselet, 0.6mm; of cheliceres, 0.65mm; breadth of 
cephalothora~, 1 6mm; of abdomen, 1.6mm; diameter of palpal swelling, 
0.65mm; length of first pair of legs, 7.25mm; fen1ora, 2mm; tibire, 2mm; tarsi, 

3.25mm; second pair of legs, 6mm; femora, 1.4mm ; tibire, 2mm ; tarsi, 2.6mm; 

third pair of legs, 2.9mm; tarsi, 1.4mm; fourth pair of legs, 4. 7mm; femora, 
1.65mm; tibire, 1.25mm ; tarsi, l.Smm. 

This species resembles E. emertoni in general aspect, but is much larger 
than it, and differs from it in several important points, such as the rotundity 
and especially the much greater size of the cephalothorax as compared with 
the abdomen, and the greater stoutness of the femora. 

Florissant. One 6, No. 5784. 

6. EPEIRA EMERTON!. 

Pl. 11, ]'igs. 15 ( ~ ), 19 ( ~ ). 

]}fale.-Cephalothorax dark brown, snbglobose, a little longer than 
broad, the cephalic only distinguished from the thoracic portion by a slight 
bend in the curved outline ; front well rounded with no sign of eyes; last 
joint of palpi blackish, very large, globular, more than half as large as the 
cephalic portion of the cephalothorax, nearly twice as broad as the length 
of the basal joints, containing a falcate ribbon of slender and uniform width, 
~early as long as the diameter of the joint, bent at its distal edge, bluntly 
pointed at the tip, wQ.ich is situated near the middle. Abdomen light brown, 
globular, slightly larger than the cephalothorax. Legs moderately long, 
rather sparsely haired, the femora tolerably stout and furnished · with dis­
tant, slender, divergent spinules, hardly so long as the width of the joint, 
and which also appear in one or two places only on the tibire. 

Female.-Cephalothorax black, globular, with no sign of distinction 
between the cephalic and thoracic portions ; neither eyes nor palpi are pre-
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served. Abdomen dark brown, especially in a very broad median band 

occupying fully half the width of the dorsal aspect, short ovate, nearly half 
as broad again as the cephalothorax, and only about one-third as long again 

as broad. Legs apparently rather short (they are not ·well preserved and 
· mostly bent beneath the body), sparsely haired, with slight trace of spinules. 

Length of body, 6 2.25mm, ~ 3.75mm; of cephalothorax, 61mm, ~ 1.35mm; 

width of same, 6 0.9mm, ~ 1.3mm; length of abdomen, 6 1.25mm, ~ 2.4mm; width 

. of same, 6 1 mm, ~ 1.8mm; diameter of last palpal joint, 6 0.35mm; length of 
first pair of legs, 6 4.65mm, ~ 3.25mm (plus tarsi) ; tibire, 6 1.5mm, ~ 1 mm; 

tarsi, 6 1. 7 5mm; of second pair of legs, 6 4.2mm, ~ 2 6mm (plus tarsi); tibire, 
6 1.3mm, ~ 0.8mm; tarsi, 6 1. 7 5mm; of third pair of legs, 6 2mm ; ~f fourth pair 
of legs, 6 3.25mm. 

It is possible of course that this 6 and ~ do not belong together, in 

which case the male as the most perfectly preserved should be considered 
the type of the species. It is smaller than any other of the species referred 

here to Epeira, excepting perhaps the one to which no name is given, and 
it differs from all in the globular or nearly globular forn1 of the cephalo­
thorax as well as in other characteristics, as will appear on comparing the 

descriptions. The species is natned for Mr. J. H. Emerton, whose papers 
on North American Arachnidre have been of n1uch assistance to the writer. 

Florissant. One 6, one~' Nos. 8777, 5117. 

A single specin1en, apparently a female, which is also provisionally 
referred to this species, is considerably smaller than the other fernale and h3.s 
more densely hairy legs (almost the only parts preserved), the lengths · of 
which are as follows: first pair, 3.5mm; second pair, 3.25mm; third pair, 
1. 7mm; fourth pair, 3.25mm. 

Florissant. One ~, No. 10998. 

EPEIRA sp. 

Pl. 11, Pig. 1. 

A single specimen, figured in Pl. 11, Fig. 1, is the only representative 
of a species apparently of Epeira, certainly distinct frotn the others, but too 

poorly preserved to indicate more. The outlines of the body are almost 
altogeth3r obliterated, and it can only be said that it is one of the smallest 

species, being larger only than the smallest specimen referred to E. emer­
toni, but clearly distinct from that in the much greater stoutness of the 
femora, which are indeed unusually robust, and the length of the third pair 
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of legs, which appear nearly to equal the fourth. It is impossible to say to 
" rhat sex it belongs. 

Length of first pair of legs, 5.5mm; of third pair, 7mm; tibia, 2mm; tarsi, 
2.5mm ; of fernora and tibia of fourth pair, 4mm; width of its femora, 0. 7mm; 

length of its tibia, 2mm. 

Florissant. No. 9285. 
EPEIRA sp. 

Several specimens represent legs of the same or allied ,species of spider 
of about the size of Epeira riparia Hentz; the fen1ora and tibire and the 
sides of the tarsi are abundantly supplied with longitudinal rows of fine, 
long, black spines, the claw double. Another preserves the spines alone 
of the sanw sort of leg. 

Length of fetnora, 7mm; of tibire, 7.75mm; of tarsi, 3.25mm; of claw, 
0.3mm; of spines, 0. 7 smm. 

Green River, Wyoming. Nos. 3, 4a, 36, 4199, 4200. 

EPEIRA sp. 

Still another, from the same locality as the last, shows the hairy, sub­
fusiform, ovate body of a spider apparently a little smaller than the above. 

Length of abdomen, 4.5mm; breadth of same, 1.8mm; 

Green River, Wyoming. No. 63. 

N EPHILA Leach. 

This interesting tropical genus has never before been found fossil, and 
although the species here described differs considerably fron1 any with 
which I have been able to compare it, it is interesting to see some special 
points of comparison with a comn1on species of our Southern States, as will 
be noticed further on. Its presence at Florissant decidedly indicates a 
war1ner climate than the present, though not necessarily one much warn1er 

N EPHILA PENN ATIPES. 

Pl. 11, Fig. 12. 

Nephila pennatipes Scudder, Zittel, Haudb. d. Palreont., I, ii, 744, Fig. 926 (1885). 

Cephalic portion of corselet square, with rounded angles, the front 
margin slightly excised in the middle; two eyes only can be made out, 
situated posterior to the front margin by nearly their own diameter, of 
n1oderate size, less th,an one-fourth the width of the terminal joint of the 
palpus, and placed rather nearer the middle line than the outer edge of the 
body. Palpi stout, not very long, bluntly rounded at tip and extending in 
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front of the body by a little more than half the width of the front of the 

corselet. (These organs are incorrectly given in the plate, which was 

drawn before the specimen had been properly prepared.) 
The first pair of legs are the longest, the third the shortest, and the 

second and fourth of equal length, moderately slender, the first and fourth, 
and to a less degree the second, furnished at the extremity of the tibire with 

a brush of coarse divergent hairs, giving this portion of the leg the appear­
ance of being ab9ut half as broad again as it should be; all the joints of 

the legs can not be made out, but, to judge by analogy, the brush would 
appear to occupy about half (the distal half) of the tibia; there appears to 
be no such brush on the third pair of legs, nor any n1arked increase of hairi­
ness or stoutness of the hairs at the tips of the femora. The legs have also 

been worked out of the stone since the pla.te was drawn, so that they are 
nearly cotnplete, with the exception of the appendages. With this ornis­

sion the tarsi compose scarcely less than two-fifths of the whole leg. 

The thoracic portion of the ceph~lothorax is subglobular, a little 
broader than the corselet and just equaling the width of the abdomen at 
its greatest at the end of the basal third; the abdon1en is oblong ovate, 
about two and a half times longer than broad, with well rounded apex. 

Length of body, 14mm; of abdomen, 8.5mm; width, 3.7mm; length of 

palpi beyond the front of body, 2mm; length of first pair of leg~, 26mm; first 
tarsal joint, 8.25mm ; second joint, 2.25mm; of hair-tuft, 3.5-3. 7 5mm; second 
pair of legs, 23mrn; first tarsal joint, 7 .25mm; second joint, 2.25mm; of hair­

tuft, 2.5mm; third pair of legs, 13.5mm; first tarsal joint, 4.5mm; second joint, 
1.5mm; fourth pair of legs, 23mm; first tarsal joint, 7mm; second joint, 2mm; 

of hair-tuft, 4.5mm; diameter of eyes, 0.12mm. 

The general resen1blance of this spider to Nephila plumipes Koch of 
our southern Atlantic sea-board, familiar _ to us by the researches of Wilder, 
will strike every A n1erican naturalist at a glance. It is, however, a much 
smaller species, . if the fossil be fully grown, and differs from it in some 
striking points, very probably of generic importance. The eyes differ con ­
siderably, although the position of only two of those of the fossil species 
is known; the corselet is squarer in the fossil, and per contra the abdomen 
is oval and not quadrate; while the tarsi are unusually long in proportion 
to the whole leg; the tufts of hairs occur only on the extremity of t~e tibire. 
Nephila is essentially a tropical genus. 

Florissant. One ~ , No. 11651. 
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NEUROPTERA Linne. 
Using this term in its large sense, as, for convenience, we have done 

here, there is no group of fossil insects more interesting. In no other, 
unless it be the cockroaches ainong Orthoptera, do we find a considerable 
representation in all the rocks which have yielded fossil remains Still the 

time has, perhaps, not yet come for a careful historical survey of the group, 

since we are annually receiving large additions to our knowledge of the 
extinct types, and a considerable number of those known have been insuffi­

ciently studied. Such a study, too, belongs essentially to the student of 
the older types, and would be less appropriate here, for it may certainly be 

stated with confidence that the types of existing _N europtera w_ere thor­
oughly established at the beginning of the Tertiaries. With a single excep­
tion, Ballostoma, no large group existed then and has since expired, nor is 

there a single existing type of any prominence which has not been found in 

the Tertiaries, unless we look upon the · aberrant and until lately hardly 
known Scolopendrella as belonging here. Yet a large proportion of the 
genera of Tertiary N europtera are extinct·; that is, differentiation has gone · 

on with the lapse of time, until the original characteristic features of an 
early group have been lost and new ones taken their place, and no species 
referred to in the following pages exists at the present time. The differ­

ences between the Tertiary and existing forms are never very great, usually 
rather small, but they are constant and everywhere found. 

The nurnber of known Tertiary N europtera is considerable. For the 
8ake of graphic con1parison I have presented the facts as far as possible in 

the following table, where, in the European columns, the numbers at the 
right are the real total, the others representing those known from the rocks 
alone (excluding the amber) for the sake of comparing more fairly the yield 

of the European and American rocks. rrhe num hers on the American side 
represent with a single exception (Phryganea hyperborea from Greenland) 
the result of my own studies only, and therefore the numerical estimate is 

presumably tnore correct than in the European; in the latter I have 
endeavored to give a fair statement of the numbers, including a considera­

ble proportion of mere indications, the value of which had to be weighed, 

sometimes 1n a somewhat summary manner. 
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Tabular statement of the known species of Tm·tiary Neuropttfra. 

I 
European. 

Ameri- - ------

I European. 

Ameri- ----,---- · 
cau. Excl. Incl. can. Exc1. Incl. 

amber. amber. amber. amber. 

--- -------------------1------------ ------- - ---

Bal1ostoma ... 0. ~ •••••••••••••••• o··--o ••••• 0 0 

Lepismatidre (Cinura.) o ••••• 00 •••••• o•···o •• oo 

Poduridre (Collembola) 0 o •••• o o•···· o •••• o •• o. 

1 

1 

0 

0 18 

0 10 1 0000 000. 

Thysanura ooo••o o.o •• oo o•o•oo 000000 o•···o 0:00 0000 oo•o oooo ··oo 0000 oooo· ooo. . 2 0 

Termi tina 0 •••••••••• 0 0 0 ••• 0 ; • 0 •• 0 0 •••• 0 ••••• 0 • • • • 0. 0 0 • 0 0 0 0 • 0 • 0 0 0 0 6 10 

0 

0 

1 

1 

Embidina o•··-· Ooo 00 0 o•···o o•···o ooo 000 o· 0000 0000 oo•· 0000 0 

Psocina 0 0 ••••••••• 0 0 0 0 •• 0 0 ••• 0 0 0 0 ••• 0 0 0 0 •• 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 

~;~~:~:i~~::::: ::::::::::::::::::::: ::::::::::::I:::::::: 
Agrionidre 0 ••••••• 0 0 ••• 0 0 0 0 0 0 0 0 ••• 0 0 0 0 0 0 • • 8 

Calopterygidre 0. 0 0 •••••••• 0 ••• o; •••• 0. • • • • 0 

Agrionina 0. 0 ••• 0 •••• 0 •••••• 0 ••• 0 ••••••••• 0. 0. S 

Gomphidre . 0 0 0 0 • 0 0 0 0 0 ••••• 0 • 0 0 0 • 0 • 0 • • 0. 0. 0 

JEschnidre 0 0 • 0 •• 0 0 • 0 0. 0. 0 •• 0 0 0 0 0 0 0 0 •• 0 0 0 0 • 

JEschnina ... 0. 0 0 0 0 0 0 •• 0 • 0 •• 0. 0 0 0. 0 •••• 0. 0 0 0 0 • 

Cordulidre 0 0 0 0 0. 0 ••••• 0. 0 0 0 0 •••• 0. 0 0 0 0 0. 0. 

Libellulidre 0. o 0 0 0 •• 0 0 0 •• 0 •• 0 0 0 •• 0 0 0 0 0 • 0 0 

Libellulina 0. 0 0 • 0 0 ••• 0 •• 0 ••• 0. 0 . 0 0 ••• • • 0 •• 0 0 0 0. 

Odonata 0000 0 ••• 0000 ••oo ·····o 0 o•o··· o•···· o··· . 

Sialidre ..•.•• 0 o• •• 0 0 0 0 0. :. o• 0 •••• ·.-. 0. 0 •• 0 

Raphidii1lre o•···· ·o·-·· ..........•. Oo ••• 0 

Sialina 0 0 0 0 0 0 0 0 ••••• 0 •• 0 ••• 0 0 •• 0 ••••••• 0 0 •••• 

Hemero bidre 0 ••• 0 •• 0 •••• : •••• 0 0 0 0 _ • 0 •••••• 

Chrysopidre ......... 0 •••••••••• 0 •••• 0 •••• 

Hemerobina . ~. 0 : ••••• 0. 0. 0 ••••••••••••• 0 •••• 0 

Ascalapbina ... 0 0 •••• 0 ••• 0 ••• 0 0 ••• 0 •••••• 0 •• 0 0 

Myrmeleontina ......... 0 •• 0 0 0 •••• 0 •••• 0 0 ••••• 

Coniopterygidre . 0 •• 0 •• 0 •• 0 •• 0 ••••• 0 0 0 •••• 0 : 0. 

Panorpidre ..... 0 ••• 0 • 0 0 • 0 0." ••••••••••••• 0 ••• 

Planipennia 0 ••• 0 0 0 ••••••••••• 0 •••••• 0 0 0 ••••••••• • 

Hydroptilidre .. 0. 0 •••••••• 0 ••••••••• 0 0. 0. 

Rbyacopbi1idre ........ 0 ••••• 0 ••• 0. 0 •••••• 

Hydropsychidre .... 0 • 0 •••••••••••••••• 0. 0. 

Leptoceridre .• 0 0 0 •••••••••• 0 • 0. 0 •• 0 • 0 •••• 

Sericostomidre 0 •• 0 •••••••••••• 0. 0 ••••• 0. 0. 

Limnophilidre 0 0 0. 0 0 0 •••••••• 0 •••••• 0 ••••• 

Phryganidre •. 0 ••••••••••••••••••••• • ••••• 

2 

2 
0 

1 

I 

0 

4 .. 
2 

4 

6 
0 

0 

0 

2 

0 

0 

17 
2 

0 

t2 

4 

Trichoptera ..••. o o ••••••••••••••••••••••••••• 0 • 0 • • • 0 ••• 0 • 

Total .••••..• o ••••••••••• o •••••••••• 0 •• 0 

Grand tota1, 237. 

9 

1 

10 

3 

4 

~ 

2 

15 

"I~ 

1 

0 

I 
1 

0 

I 
2 

1 

0 

1 

10 

2 

12 
5 

5 

10 
2 

15 

I~ 

2 

1 

3 

tl 

0 

s 
2 

1 

1 

4 

0 2 

0 

0 

0 

0 

t2 

t5 

2 

16 

5 

4 

3 

8 

0 

6 

11 34 

i• •...... 
l •ooooooo• ····•••o 

I •• 0 0 o o • • • • • • • 0. 

i ... 0 0. 0 • • 0 •••• 0 0 

! 

I :~~ ~ ~: :. 
1-0 •• 0 •••••••• 0 •• 

12 6 

25 7 

6J 59 

* 'rhis number is largely made up of larvre, which may be the same aa some oftbQ ima.goa. 
f Includin~ larval case•. 

28 
16 

1 

1:3 

ll 

7 

39 

19 

40 

174 
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This table brings to light some curious discordances when the species 
from the An1erican and European rocks are compared. This indeed is 
marked in every instance where the nurnbers are considerable on either side, 
excepting in the Termitina, where we have six American to ten European 
species. E~rope shows a decided superiority in the Odonata, where thirty­
four species are offset by only eleven species in America; and it is not 
a little curious (though not unexpected, considering the nature of the 
deposit) that it is here only that the amber fauna adds scarcely at all to the 
European preponderance. The American Thysanura find no counterpart 
in the European rocks, though the amber fauna counts no less than twenty­
eight species, while the American representatives of the Ephemerina (six 
species), the Planipennia (twelve species), and the Trichoptera (twenty-five 
species) far outweigh the European examples, Ephemerina (one species), 
Planipennia (six species), Trichoptera (seven species)~ This Ametican 
preponderance is in every instance counterbalanced when the total Tertiary 
yield of Europe is brought to view, the Ephemerina showing seven species, 
the Planipennia nineteen species, and the Trichoptera ·forty species. 

If the sn1aller groups are considered, there are some closer correspond­
ences, as when we find eight species of American Agrionina to ten in the Euro­
pean rocks, two American to one European Hen1erobidre and Panorpidre, two 
AmeTican to two European Limnophilidre, and four American to five Euro­
pean Phryganidre. The discrepancies, however, are not less marked, for 
we find of groups unrepresented ~n European rocks four species each of 
Raphidiidre and Ohrysopidre, seventeen of Hydropsychidre, and two of 
Leptoceridre in American strata, which i_n the first two instances are hardly 
or not at all represented in an1ber. On the other hand, the European 
rocks show species of Oalopterygidre (one), Gomphidre (three), Oordulidre 
(two), Sialidre (one), Ascalaphina (two), and M yrmeleontidre (one), where 
the An1erican rocks are wholly destitute. On the whole, the, European 
rocks, as compared with the American, are rich in Odonata and poor in 
Ephemerina, Planipennia, and Trichoptera. While, if the entire Tertiary 
yield of Europe is considered, An1erica nowhere shows a considerable pre­
ponderance of forms excepting in the small planipennian groups of Raphi­
diidre and Ohrysopidre, while Europe has a very striking prepon<lerance in 
Thysanura, Psocina, Perlina, JEschnina, Libellulina, and Hemerobidre, 
having in none of these cases less than foul.· times as n1any species as 
America. (February, 1884.) 
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Order THYSANURA Latreille. 

All we have hitherto known of fossil Thysanura has been derived from 
inclusions in a1nber, 1 of which about eighteen species of six or seven genera 

of Lepismatidre and ten species of four genera of Poduridre are known; 
an1ong them are some very remarkable forms. Flori~sant has yielded two 

species of this group, t?e first that have been found in rock deposits, and 
one of them in considerable numbers, representing a species of exceptional 

interest. 

Suborder BALLOSTOMA Scudder. 

For characters see under the single species, at the end. 

PLANOOEPHALUS Scudder. 

PLANOCEPHALUS ASELLOIDES. 

(See figures in text below.) 

Planocephalt~s aselloides Scudd., Mem. Nat. Acad. Sciences, III, 85-90 Figs. (18~5); in Zittel, Handb. 
Palreont., I, ii, 772, Fig. 972 (H385); Bertk., Sitzungsb. niederrh. Gesellsch. Natur. u. Heilk., 
181j5, 298 ( ltl85). 

A.mong the remains of animals in my hands found in the ancient lake 

basin of Florissant are about forty specimens of an onisciform arthropod, 
about a centimeter in length, whose affinities have proved very perplexing. 
This does not result from poorness of preservation, for atnong the numerous 
specimens apparently all the prominent external features are found com­
pletely preserved, and even the COUrse of SOllle of the internal organs may 

occasionally be traced; but it presents such anomalies of structt~re that we 
are at a loss where to look for its nearest kin. 

It appears to be an aquatic animal. Its body consists of three large 
subequa1 thoracic joints, and an abdomen about half as large again as any 
one of then1, with occasional indications of a feeble division into four seg­
ments. These are the only jointed divisions that can be found in the body, 
there being no distinct head. The thoracic seg·ments are so considered 

because each bears a pair of legs, which occur nowhere else. Their dorsal 

plates are large, flat longitudinally, and arched transversely, smooth, and 
deeply and narro'Yly notched ·in the middle of the front margin. The first 
plate, in which the n1edian notch is more conspicuous and open than in the 

1 Since this was written Brongniart has described a species from the Carboniferous deposits of 
f'ommentry, France. 
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others, also narrows and becomes more arched in front, so as to form a sort 
of hood. The legs are very broad and compressed, and adapted to swiin­
ming, which was apparently their use, as there would be no neecl of such 
con1pression to crawl into chinks when the body is so much atched. They 
consist of a femur, tibia, and two tarsal joints, terminated by a single curved 
claw. The femur is very large, subovate, inserted (presumably by a coxa) 
in large cavities, those of opposite sides separated by their own width, and 
situated a little behind the rniddle of each segn1ent. The tibia is also very 
large and subovate, but more elongated and squarer at the ends, being 
about twice as long as broad, and fringed ori the anterior edge by a row of 
delicate hairs as long as the width of the joint. Of the two tarsal joints, the 

Fig. 1. 

Fig. 3. 

Fig. 2. 

Fig. 1, dorsal view; Fig. 2, lateral view: Fig. 3, transverse sectinnal view of Pl.ano .. 
cepbalus aselloides from the Oligocene of Florissant, Colorado, restored, and magmfied 
about six diameters. 

basal is a little· the larger, being both longer and stouter. Each is armed 
at the tip internally with a tolerably stout spine of moderat~ length, and 
together they are a little longer than the tibia, much slenderer, and quad­
rate in form. The terminal claw is about half as long as the tern1inal joint. 
'rhe hind legs are somewhat stouter and the middle pair a little shorter 
than the others; but otherwise they closely resemble each other. · 

The different segrnents of the thorax, as stated, are protected above by . 
the development of distinct chitinous plates, the lower edges of which are 
clearly marked, and extend downward to the concealment, on a side view, 
of the lower part of the body. The abdomen, however, seems to have 
no such specialization of the integument of the upper surface. · It is stout, 
apparently well rounded transversely, and tapers to a produced but blunt 
tip, which is armed with a pair of slightly recurved stout claws, two or 
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three times as long as the leg-claws, arranged as if to drag the body back­
ward. The abdomen is faintly divided into four segments, often entirely 
obscured. Of these the terminal usually appears shorter than the others, 

which are subequal. 

These divisions of the body are all that appear to have belonged to the 

animal; and it is the most remarkable fact in its organization that it cer­

tainly had no distinct chitinous head. This is the more surprising from the 

clearness with which the thoracic segments are marked. All that one can 

find preserved is ~hat appea:s to be a ring of buccal plates tern1inating 
anteriorly the alimentary canal, and which was evidently capable of being · 

thrust forward a long distance beyond the body. If it were not for the 

unusual preservation of the alimentary canal we should be forced to con­
sider the head a~ lost fro1n all the specirnens, notwithstanding the nearly 

perfect preservation of the other parts; but in several specimens the ali­

mentary tube can be traced with ease half through the body, terminating 
in front in these rnore or less clearly preserved chitinous plates, arranged to 

forrn a circle a little sn1aller than the coxal cavities. What is. most rmnark­
able is the extension of this alimentary tube and accompanying buccal plates 
like a proboscis far beyond the limits of the body; son1etimes forward 
(apparently through the anterior notch) to a ·distance in front of the prst 

segn1ent equal to half the length of the latter; n1ore often directed down­
ward as well as outward, perhaps between the front legs, and occasionally 
extending beyond the b_ody to nearly or quite the entire length of the same. 

It seems to leave its direct course within the body at about the n1iddle of 
the first thoracic segment, directly in front of which position the buccal 

plates appear in one or two specimens, apparently in the position of repose. 
The various positions in which these buccal plates are found outside the 
body, both when their connection with the tube is traceable and, when it is 
obscure or fails, shows how perfectly n1ovable a proboscis the creature pos­

sessed. The external parts of the head, then, 1nay be said to have been 
probably composed entirely of a flexible, extensible n1mnbrane capable of 
protrusion as a fleshy proboscis, separated by no line of den1arkation from 

the first thoracic segment, and bearing as appendages only a series o~ buccal 

plates for mouth-parts, and beyond _ this nothing-neither craniltm, eyes, 
antennre, nor palpi. In the absence of eyes, one would naturally look for 

the development of tactile organs of some sort; but nothing of the kind is 
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discoverable on the most careful special search, unless such an office may 

be performed by long delicate hairs which seem, in sorne few instances, to 

be scattered distantly over the projected n1outh-tube. 
A special study of the buccal plates in the twenty-four or twenty-five 

specimens which best show them gives no very .satisfactory explanation of 
their form and relations. They have been said to form a ring, because in a 

considerable nun1ber they are so arrang_e~; but it n1ay be doubted whether 
this appearance is not due to the flaking of the chitinous parts. Like the 

lips of the notches of the · thoracic segrnents, the buccal apparatus was evi­

dently rnore dense and thicker than other tegumentary parts, for these are 
· darker colored than the other parts and often carbonaceous. In this con­
dition the central portions seem liable to flake away and leave the thinner 

edges with ragged fragments of the carbonaceous inner portions attached, 
thus frequently forming a sort of irregular ring of dark chitine. On the 
other hand, it is just as common for fragrnents to becorne chipped out fron1 

the edges, or for rounded bit~ to fall out here and there, producing thereby 
an almost endless variety of present appearances. Among these it is diffi­
cult to trace the clew to the original arrangement and form of the plates. 
One might anticipate that these would have oceurred around the central 

orifiee of a proboscis; and if anything of this sort was present it would 

appear the most probable (though extremely doubtful) that there were four 

subtriangular plates of pretty large size, the lateral the larger, nearly meet­

ing by thei~ tips at the center. F1~om specimens, however, whieh are least 
broken, it would seem quite as probable that the apparatus consisted of two 

attingent or overlapping cireular plates, placed transversely, densest cen­

trally, whieh by their consolidation forn1 an . oval rounded mass. How 

such a pair of plates, or eompound plates, eould have subserved any pur­
pose in the procuring of food I can not understand, but that sueh is their 

not unfrequent appearance, espeeiall y when seen through and protected by 
the thoracic shield of the first segment, is nevertheless the fact. It is to be 
hoped that other specimens n1ay set this 1natter at rest. Those at hand allow 
no more definite staten1ent than has been made. About three-fourths of 

the specimens of this species show the buccal plates more or less distinctly. 
In all but three they lie outside the body, usually at a distance from it of 
about half the length of the first thoracic segment. In a fourth specimen 
they lie half. protruding at the front edge of the body. 

VOL XIII--7 



98 TERTIARY INSECTS OF NORTH AMERICA. 

These buccal plates, as already stated, are the only hard parts of the 
head, and the only appendages. Indeed, the only claim this portion of the 
body has to be called the head at all is that it is certainly the anterior ex­

trernity of the digestive canal. On account of this peculiarity of the organi­
zation of the head, the cr~ature, which is certainly widely different from 
anything known, rnay be called Planocephalus ( ;r'Aardw, He<pa'Arj), and on 
account. of its onisciform body, Planocephalus aselloides. 

The first impression the sight of this strange headless creature conveys 
is that of an isopod crustacean. But the limited nun1ber of legs at once puts 
its reference to the Crustacea out of question, since no abdominal legs at 
all are present. Even in the parasitic Crustacea, where son1e of the legs 
are aborted, the same is the case with the segments thernsel ves and with the 
joints of the legs which remain. The clear distinction which obtains between 
the thoracic and abdominal regions, and the limitation of the jointed legs to 
a single pair on each thoracic segment seems to lead one strongly to the 
conviction that these important elements of its construction place it among 

insects. The structure of the legs and the· small tapering abdon1en furnished 
with small anal appendages tend to the same conclusion. 

Where an1ong insects it should be placed is more questionable. · Think­

ing it possibly a l:;trval fonn, careful ·search has been made among all the 
groups into which it could by any possibility be presutned to fall, viz, arnong 
the N europtera and Coleopter~, but nothing in the slightest degree seeming 
to be related to it could be found, and its conspicuous size rendered it the 
less probable that a kindred form would be overlooked On account, how­
ever, of its apterous character, and the discovery in recent years of certain 
curious types of anin1als (all of them, however, very rninute ), whose affini­
ties have provoked more than usual discussion, my attention was early 
drawn toward certain resemblances which Planocephalus bears to the Pau­
ropida among Myriapods and to the Thysanura, and here, if anywhere, its 
affinities seem likely to be found. 

Its passing resemblance to the obtected forms of Pauropoda which 
Ryder has published under the nan1e of Eurypauropodidre is certainly very 
considerable, especially when it is remembered that the young of Pauropoda 

· bear only three pairs of legs. The position of the more mobile part of the 

head of Eurypauropus beneath the cephalic shield is the same that the head 

of Planocephalus bears to the fi:r~t thoracic shield ; and the mouth parts in 
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both are confined to a somewhat similar circular area; there are no eyes in · 

either, and the legs terminate in a single curved claw. 

On the other hand, not only are antennre of a highly organized character 

developed in Pauropoda, but the upper portion of. the head carries a cephalic 
shield as large and conspicuous as the' others; two' pairs of legs are de­

yeloped in the adult on every or nearly every segment of the body, and 
always on the abdominal to the same extent as on the thoracic segments, no 

abdomen being distinct frorn a thorax as in Planocephalus, but all the joints 

of the body entirely similar; the legs of the Pauropoda are forn1ed on the 

myriapodal type, consisting of cylindrical undifferentiated joints, while those 

of Planocephalus are hexapodal in character; having a clearly defined femur 

and tibia, and a two-jointed tarsus conspicuously smaller and shorter than 

the preceding joints, of different -form and apically spined. 

The closer, therefore, we compare these , two types the less important 

seem the points of resemblance and the more important the points of diverg­
ence between thern; for in the clear distinction of the thorax and abdomen, 

the absence of abdominal legs, and the structure of the legs themselves­

fundamental features of its organization-Planocephalns clearly belongs to 

the true hexapod type of insects. 

Its probable reference to the Thysanura may be defended on both 

negative and positive grounds. There . is no other group of hexapods to 

which it could be considered as n1ore likely to belong, and there are some 

special __,thysanuran features in its structure, 'anomalous as it is. Since 

Packard has shown the reasonableness of . placing the Syn1phyla (=Scolo­
pendrella) of Ryder in the Thysanura, with the Oollen1bola and Oinura as 

coordinate groups, . the range of the Thysanura has been extended, and as 

a group of equivalent taxonomic value to the larger divisions of winged 

insects it has seemed itself to gain a better ratio vivendi. It is not necessary, 

therefore, in considering the relations of Planocephalus to Thysanura as a 

whole, to lirnit ourselves to points of comparison which it may have to one 

or another of its subordinate groups, but consider any points of resemblance 

we rnay find to any of these groups indifferently. The thoracic segments 

remind us not a little of some Oinura, while the abdomen as a whole recalls 
many of the Oolletnbola, its approximated pair of specialized anal append­

ages being also like the variously developed organs of all Thysanura, and 

unlike anything we can recall in any.n1yriapod. The legs, in the develop-
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ment of the basal joints and in the smaller double-jointed tarsus, are closely 

related to those of some Oinura-built indeed upon the sa1ne general pattern, 

excepting that in Planocephalus they are specially developed for swim1ning. 

In the claw of our fossil genus we have something decidedly thysanuriform. 
We have heretofore spoken of the two tarsal joints as each armed apically 
with an interior spine, but that of the final joint arises from the base of the 
curvin'g claw, and takes on more or less its direction, though only half as 

long as it, causing it to resemble very closely the smaller digit of the claw 
of both Oollembola and Oinura, which is always inferior to the larger, and 
not infrequently, as in Lepidocyrtus, etc., straight instead of curved 

Of co_urse, the rudimentary character of the head and the entire obliter­

ation of the cephalic plates render our fossil very distinct from any known 

type of Thysanura. But these features separate it quite as widely fron1 any 
other group that n·1ay be suggested for it, and, taking into account the con­

siderable development of-the thoracic portions, we 1nust look upon Plano­
cephalus as in some sense a lowly forn1, descended from a type in w hi ell · 
the head was developed at least to some extent, and this renders it more 
probable that we have here found Hs proper place. ·Moreover when we ex­

amine the mout_h-parts of Podura, we find them partially withdrawn within 
the head, reduced in external presentation to a small circle at the end of a 

conical protrusion of the under sHie of the head. Take away the cephalic 
plates, withdraw the mouth-parts to the same protection of the first thoracic 

segment which they now enjoy under the cephalic dome, in1agine fur­
ther that the mouth-parts could be protruded to their original position when 

covered by a cephalic shield, and we have about the same condition of 

things we find in Planocephalus; indeed the extensibility of the n1outh­

parts beyond the thoracic shield seems qui_te what one might expect after 
the loss of the hard parts of the head; and the mouth-parts of Planocepha­
lus bear much the same relative position to the first thoracic shield which 

those of Podura bear to the cephalic shield. 
Assuming, then, that Planocephalus is a true hexapod, its general rela­

.tions are certainly with the Thysanura rather than ~ith any other group; 

while the character of the legs, the half developed double claw, and the 

anal appendages specialized to peculiar use are characters which are posi­
tively thysanuran. Add to this that we find in Podura something in a 

remote degree analogous to the extraordinary month-parts of Planocephalus, 
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which we should in vain seek elsewhere, and the probability that we find 

here its nearest allies is rendered very strong, and the Inore ·so from the 

diversity of form and type in this group since the addition to it of Scolo-

. pendrella. The discovery of a collophore or something homologous to it 

would, we conceive, be decisive on the point; but the lateral preservation 

of nearly all the specimens of this fossil, and the obscurity of the base of 

the abdomen in nearly all, not Ol}ly forbid its determination in those yet 

found, but render it doubtful if it will ever be diseoverad. 

The position of this group among the rrhysanura lllUSt be an independ­

ent one between the Cinura and the Symphyla and of an equivalent value 

to them. For such a group the nan1e of BALLOSTOMA is proposed, in r~ference 

to the remarkable power possessed of thrusting forward the gullet and mouth- · 

parts. It would be characterized by the peculiarity named, by the lack of 
any chitinous frame-work of the head, the equal development of three 

thoracic segments developed dorsally as shields, and all separated from a 

cylindrical abdomen, which is armed at tip with a pair of hooks for crawl­

ing; legs largely developed and with expanded and flattened femora and 

tibire, the tarsi two-jointed. The principal points toward which attention 

should be directed for the more perfect elucidation of its structure are the 
buccal plates and a possible collophore. 

Bertkau compares Planocephalus with an insect from the brown coal 

of Rott, Rhenish Prussia, described by Heyden as a mite under the name 

Litnnochares antiquus. This Bertkau regards as a larval Galgulid, one of 

the Hemiptera, and he believes Planocephalus something sin1ilar; but he 

does not seen1 to me to justify this latter view, and the abundance of Pla­

nocephalus with the absence of mature Galgulidre at Florissant seem an 

obstacle not easily thrown aside. 
Ordinary length when extended, 7-8mm; breadth, 2.5-3mm; dian1eter, 

of n1outh-parts, 0.5mm. 

Florissant. Sixty-six specimens, ofwhich the best are Nos. 302, 574, 

3508, 5229, 6933, 7907, 9782, 9896, 10551, 12807. 

0 • 
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Suborder CINURA Packard. 

Family LEPISMA TID..tE Burmeister. 

This group has heretofore been found fossil only in amber, where 
eighteen species of six or seven genera are known; but a single species has 

. been found in the shales of Florissant, Colorado. 

LEPISMA Linne. 

The species provisionally placed here seems to differ decided! y from 
known types in the structural characters of the legs, but the single speci-:­

rnen preserved being very imperfect, it is not at present generically distin­
guished. In the equality of the caudal setre it is nearest Lepisma, but the 

legs are very different. The femora resemble closely the broad coxre of 
some species of Lepisn1a, and would have been taken as coxre but :for the 

slender, elongated joint which follows; one of the legs, too, more perfectly 
preserved than the others, shows the short tarsus following the tibire, and 

leaves no room for doubt that the broadly expanded ovate disks on either 

side of the body represent thA femora, to which succeed a slender, rod-like 
tibia of equal length and of uniform slenderness. The abdomen consists of 
ten joints, tapering very gently, but at the extremity more rapidly. 

Two amber species were referred to this genus by Koch and Berendt, 
one of which was thought to be almost identical with Lepisma saccharina, 
but Menge pointed out that, notwithstanding- the resemblance between the 

two~ .they differ at almost every point. The group is cosmopolitan. 

LEPISMA PLATYMERA. 

Pl. 12, Fig. 18. 

A single specimen in which the head, if preserved, is separated from 

the body, and the greater part of the thorax is lost, but the whole ?f the 
abdornen with the caudal setre, some of the lateral bristles, and n1ost of the 
legs are fairly preserved; the latter do not appear in the figure. The 

abdomen is slender and only slightly tapering, excepting on the last three 

segments, which narrow n1ore rapidly, so that the tip of the abdomen is 
about half as broad as its base. The legs are very remarkable for the size 

and great expansion of the femora and the contrasted linear tibire; the 
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femora are ovate flattened disks, distally subacuminate, more than twice as 

long as broad, as long as (fore and middle femora), or even longer than 
(hind femora), the width of the base of the abdomen; the tibire are as long 
as the femora and scarcely stouter than the caudal setre, while the tarsi are 
scarcely if any slenderer than the tibire and less than half their length; a 
few lateral bristles nearly as long as the width of the abdomen can be seen, 

indicating that one such projected from either side of each abdominal seg­

ment, that borne by the last segment being son1ewhat longer than the 

others. The c~udal setre are of nearly equal length, the central slightly 
longer than the lateral which divaricate gently, and are nearly if not quite 
as long as the body. Nothing can be made of the detached head extrmnity 
more than its slenderness, it being about half the width of the base of the 
abdomen. Probably the body was fusiform in outline, slender, tapering . 
frorn the middle of the thorax more rapidly forward than backward. The 
last abdominal segment is so mew hat abruptly truncate. 

Length of abdomen, 5.5mm; breadth at base, 2mm; at tip, o.smm; proba­

ble length of fore and middle fen1ora, 2mm; their breadth, 0.8mm; probable 
length of hind femora, 3mm; their breadth, 0.9mm; length of tibire, 1.75mm; 

of tarsi, 0. 7 5mm (perhaps incomplete) ; length of outer caudal setre, smm ; 

of middle caudal seta, 8.5mm. 

Florissant. One specimen, No. 1693. 

Family TERMITIN A Stephens. 

It has generally been supposed that the white ants were present and 

tolerably well represented in paleozoic rocks, but most of the species which 
have been referred to this family have been shown by recent researches to 

belong to the Protophasmida, and the others to various neuropteroid Palre­

odictyoptera. At least half a dozen species are known from the mesozoic 

rocks, however, most of then1 con1ing from the Lias of England, Germany, 

and Switzerlan?, the most con11non type being the extinct genus Clathro­
termes Heer, peculiar for its nurnerous, transverse, gently oblique cross­

veins in the costal field and for the dark, quadrate spots which usually ac­

conlpany these and other cross-veins. If we are to follow E. Geinitz, the 

species must have been exceedingly variable. Two white ants also occur 
in the oolite of Bavaria, which Hagen refers to Termes proper. (1885.) 
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The family of rrermitina is represented in the Tertiaries of Europe by 
twenty-nine nominal species. Hagen, however, asserts that several of those 

purporting to come fro1n amber are in reality copa] species, and this, with 
synonyms and species merely nominal, reduces the actual number to sev­
enteen. It is doubtful if one of these, rr. peccanre -Massal., is a Termes at 

all, and if it is, its position ~an not be further defined The nun1ber may 
therefore be considered sixteen; besides this, a species has been indicated 

without name from the English Tertiaries. 
Of these sixteen, six come from amber, belonging to three genera 

(Calotern1es two species, Termopsis three, and rrermes one); six from 

Radoboj, also of three genera (Hodotermes two species, Tern1es two, and 
Euterines two); and three from Oeningen, of two genera (Hodotermes two 

. species, Termes one-the same as found at Radoboj) . Besides these there 
is a Calotern1es from Rott, and a Hodotermes from Schossnitz 

rrhe section comprising the genera having a branched scapular vein is 

·therefore represented by eleven species ( Calotern1es three, Terrnopsis 
three-from an1ber only, Hodotermes five), while the section with simple 
scapular has only five-species (Termes three, Euterrnes two). The norninal 
and doubtful species (and, it n1ight -be added, most of the synonyms) fall 

into the latter section, and should doubtless increase it somewhat. As it 

stands the first section has two-thirds of the fossil species. 
Thirteen of these sixteen species are entered in Hagen's Monographie 

der 'Termiten; the others have since been published; and it is noteworthy 
that of the eighty-four rnodern species contained in this monograph fifty­
five, or nearly two-thirds, belong- to the second section; in other words, 

only 31 per cent of the Tertiary, but 65 per cent of the recent species, be­
long to the second section. 

rrhe additions to the Tertiary Termite-fauna here made are in entire 

keeping with these statistics; six species are described, of which four be­
long to the first, and two to the second, section, raising the number of Ter­

tiary species to twenty-two, or about one-fourth the number of recent 

spemes. 
Of these six species, three belong to a new extinct genus, apparently 

peculiar to America, but possibly including some of the species fron1 the 
European Tertiaries; another is referred doubtfully, from want of sufficient 

data, to Hodotennes, which has yielded species from Radoboj, Oeningen, 
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and Schossnitz, as well as among modern types; while the other two prob­
ably fall into Eutermes, and are allied to, but considerably srnaller than, 
the species frorn Radoboj placed with many n1odern types in the sarne 
genus. They are perhaps rnore nearly allied to, as they certainly agree 
better in size with, the two species of Termes found living in the neighbor­
ing valley of the Fontaine qui Bouille. Oalotermes, which has furnished 
species frotn amber and· the Rhenish basin, Termopsis, which has more fos­
sil (am b~r) species than recent, and Termes proper, which is represented at 

Oeningen and Radoboj and in amber and the Rhenish basin, a~l seem to be 
wanting in the American Tertiaries. The composition of the white-ant fauna 
of the ancient Florissant, to which locality the known American fossils are 
confined, differs considerably from that of the localities known in the Eu­
ropean Tertiaries, but resembles that of Radoboj more closely than it does 

any othert as will appear from the following table of representation: 

Fi1·st division. 

Florissant. 

Parotermes insignis. 

Parotermes bagenii. 

Parotermes fodinre. 

Hodotermes ? coloradensis. 

Radoboj. 

Hodotermes baidingeri. 

Hodotermes procerus. 

Second dil)is·ion. 

Eutermes fossarum. 

Eutermes w~adii. 

Termes pri:;tinus. 

Entermes obscurus. 

Eutermes croaticus. 

Out of one hundred and fifty-three specimens of amber white ants ex­
amined by Hagen only a single larva, and no soldier, was found; all other 
fossil individuals · have also been winged specimens; but it is worthy of 
special rernark that in the collection of twenty-six individuals fron1 Floris­
sant one is a larva. The scarcity of such forms, whether in amber or 
lacustrine deposits, is easily explained by the habit of life of these creatures. 

The very presence of so considerable a number of Termitina (twenty­
six specimens, six species 1) in the Florissant beds is indicative of a much 

1 According to Hagen (Linn. Eut., vo1. 12, p. 244) no locality in the world bas yielded more than 
nine species of living types; they so rarely nnmber more than four, that be bad formerly indicated 
this as the limit, so far as known. 
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warmer climate formerly than the locality now enjoys. Only three species 

of white ants, and of these only one belonging to the section with branched 
scapular vein, have been recorded fron1 the United States north of the Gulf 

margin, excepting on the Pacific coast, where one or two more extend as 

far n?rth as San Francisco. Yet seventeen species in all are reco:ded from 
North America by Hagen in 1861, and some have since b~en added to the 
list; while his South Arnerican list (nearly all from Brazil) includes thirty­

one species, of which five are repeated from the North An1erican li~t. Flor~ 

issant is situated in 39° north latitude, and Hagen says that the family 

only rarely (weni,q), and that only in the northern hemisphere, extends be­
yond the fortieth degree of latitude. One species occurs· as far north as 

. Manitoba. (September, 1881.) 

Scapular vein branched. 
Table of the genera of Termitina. 

Submarginal vein present ..••••.•••••.•••••......••••..•••..•••..•••••.•••••.••... 1. Parotermes. 
Submarginal vein absent. ..••••.........•...•••...•.•••.•.•.•••...•••••.••••••••••. 2. Hodotn·meq. 

Scapular vein. unbranched ..••••...•........•••••......•.•••••.••••..••••••.•••••••••••. 3. Eutermes. 

1. PAROTERMES Scudder. 

Parotermes Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 135 (1883). 

Head rather hlrge, short-oval in forn1, almost as broad anteriorly as 

posteriorly, well rounded behind; eyes small, ocelli wanting; antennre 
longer than the head, but shorter than the head and prothorax, slender, per­
haps slightly broader in the middle than at either end, composed of about 
twenty equal joints, shorter than broad. Prothorax from a half to a third 
'tts long as the head, narrower than or only as broad as it, broader in front 
than behind, su bquadrate, with the hinder angles rounded off. Wings 

slender and straight, subequal, less than half as long again as the body, four 
times as long as broad; basal scale obscure in most specimens examined, 
n1oderately large, as long as the prothorax, its costal n1argin convex; costal 
margin of wing straight nearly to the tip, which tapers to a well-rounded 

·point; margina:l and mediastinal veins both present, the latter distinct and 

reaching nearly to the tniddle (sometimes only to the end of the basal third) 
of the costal border; scapular vein running parallel to the costal margin to 

the tip of the wing and emitting from five to seven very oblique gently 

curving superior branches at pretty regular intervals, the second arising 
before the middle of the vein; it also emits a couple of inferior branches 
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from opposite the base of two of the later branches which strike the apex 
of the wing, diverging from the main vein no more than the superior 
branches. Externotnedian vein also running parallel to the costal margin 

throughout the greater part of the wing, and not so far removed frmn . the 

scapular as the latter is from the costal n1argin; it has four or five simple or 

forked branches, mostly arising in the basal third of the wing, and with these 

branches takes a remarkably longitudinal course obliquely toward the hind 

n1argin and parallel to the inferior apical branches of the scapular vein; it 
therefore occupies the greater part of the wing. The internon1edian vein is 
reduced to a very contracted area, consisting apparently of only a single 
forked vein or two in the narrowing basal part of the wing. The feeble char­
acter of the externomedian and internmnedian veins, as well as of the inferior 
branches of the scapular vein, prevents their preservation on most of the 

fossils, and it is only in a few specimens that the whole or nearly the whole 
can be made out. There is apparently no net-work or reticulation anywhere 

on the n1en1brane of the wing. The abdomen is large and ovate, generally 
broader than the rest of the body. 

This genus, which is most nearly allied to Termopsis and Calotermes, 
differs from each of them in points wherein they differ from each other, and 
has some peculiarities of its own. It differs from Calotermes in its shorter 

wings (relative to the length of the body), which lack any fine reticulation, 
and in its want of ocelli. From Termopsis it differs in its slenderer but yet 
shorter wings, without reticulation, its uniform scapular vein running par­
allel to the costa throughout and provided with fewer and straight branches. 
From both it differs in the presence of distinct inferior branches to the 

sc~pular vein, but e ... specially in the slight development of the internomedian 
vein, the excessive area of the externomedian vein, and the course of the lat­
ter, which is approxin1ated much more closely than usual to the scapular 

vein and emits branches having an unusually longitudinal course. These 
last peculiarities also separate this genus still 1nore widely frorn Hodotermes, 
with which it agrees pretty closely in many points, and in which Hagen 

places most of the larger .Termitina described by Heer from the European 

Tertiaries, although they do not appear to agree with the characteristics of 
the genus as given by him, and certainly approach in some of their features 

the peculiarities of the present genus. It is, however, impossible from 
Heer's figures alone to judge whether they are really more closely allied 
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to Hodotermes or Parotermes; a nearer examination of the types them­
selves would perhaps decide; but at present Parotermes must be con­
sidered peculiar to the An1erican Tertiaries. 

The species are all of pretty large size. They may be separated as 
follows: 

Table of the species of Pm·otet·rnes. 

Abdomen considerably broader than the thorax. 
Wings produced at t,he apex; submarginal vein short; branches of the externomedian vein and 

inferior branches of scapular morfl oblique than the superior scapular branches ...... 1. P. insignis. 
Wings rounded at the apex; submarginal vein long; branches of the snbmedian vein anrl infer-

ior branches of the scapular as longitudinal as the superior scapular branches ...... 2. P. hagenii. 
Abdomen no broader than thorax .. ~ .............................. _ •.••••........•.•••.. 3. P. jodinre. 

1. p AROTERMES INSIGNIS. 

Pl. 12, Figs. 13, 14. 

Parotermes insignis Scudd., Proc. Amer. Ae~i.d. Arts and Sci., XIX, 137-139 (1883); in Zittel, Handb. 
Palreont., I, ii, 773, Fig. 97 4 (1885 ). 

Head broad oval, of pretty regular shape, but broadest in the middle 
of the hinder half, the front and hind border broadly rounded; there is a 
slight median longitudinal sutl~re in the posterior half of the head. Eyes 
one-fifth the diameter of the head, situated with the front margin slightly 
more distant from the front than from the hind border of the head and the 
outer· margin just wit4in or at the lateral margin of the head; they do not 
appear to project strongly above the surface. Antennre scarcely so long as 
the head and prothorax together, composed of about twenty to twenty-two 
joints, the basal joints twice as broad as the stem, · the others broader than 
long and equal throughout, not enlarged toward the middle of the anten~re. 
Pronoturn nearly twice as broad as long, as broad as the head, the front 
margin nearly straight with slightly rounded corners, the hind border and 
sides forrning one nearly uniforn1, broad, semicircular curve; its surface ap­
pears to be flat, or at least there is no n1edian impressed line. Mesonotum 
a fourth broader than long, with a distinct tnedian impressed line, at least in 
the front half, subquadrate in shape, broadest in the middle ·of the front half, 
and tapering slightly and regularly behind, the front margin broadly rounded 
to the shoulder of the wing. Metanoturn about as long as the tnesonotum 
and. of a similar shape, but tapering n1ore rapidly behind, and. likewise with 
a median impressed line more distinct anteriorly. Abdomen obovate, broad, 
and about equally rounded at either end, in the middle nearly half as broad 
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again as any other part of the body, in length just about equaling the en­

tire thorax. Abdominal appendages obscurely seen in a single individual, 

·where they are tolerably stout, tapering slightly, very bluntly terminated, ­

and about as long as the last abdominal segment. Legs very short, the 
tibire being shorter than the width of the thorax, and armed at, tip with a 

pair of short straight spurs; tarsi not tnore than half as long as the tibire, 

but the separate joints are not determinable on any of the specimens. 

Wings four times as long as broad, the n1iddle of the front pair reaching 

the end of the abdomen, long and very regularly obovate, the only differ­
ence· in the form of the two extremities being in the gentler tapering of the 
base and the straighter course of the costal tnargin next the base. The 
basal scale is triangular, .about as long as the n1esonotum, its costal and 

outer margins each a very little convex. The scapular vein, its superior 

branches, and the mediastinal are stout, while the other veins are very 

feeble and only appear under favorable preservation. The submarginal 
vein 1 is crowded against the 1nargin, but does not run fairly into it before 
the end of the basal fifth of the wing. The mediastinal vein terminates a 
short distance before the tniddle of the wing. The scapular vein runs at 

only a short distance from and parallel to the margin, and ernits from five 
to eight superior branches running in an extremely longitudinal course to 

the costa; usually the first branch is thrown off almost as far out as the 
n1iddle of the second quarter of the wing, but where the branches are 

nutnerous three branches are thrown off before the middle of the wing; in 
addition to the . superior veins two inferior veins are emitted in the apical 

third of the wing, and strike the lower margin of the wing just below the 
apex. The externomedian vein runs subparallel to, but a little divergent 
from, the scapular, and nearly as far from it as it is from the costal Inargin, 
en1itting four inferior shnple or forked branches which cover the greater 

part of the hind border with their nervules; from near the middle of the 

wing a superior branch is also emitted, which is soon lost. The interno­
median vein is forked, and strikes the margin near the middle of the basal 
half. 

Although in the number of branches to the scapular vein the speci­
men_ showing. the wings n1ost clearly (No. 7752) differs considerably from 

1 What I here call the submarginal vein is the short simple vein, sometimes present in, at other 
times absent from, Termitina, which precedes the mediastinal vein. Hagen calls it the first branch of 
his su bcosta. · ' · • 
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the others, the vein commencing to branch at a considerably earlier point, 
all the specin1ens agree so well in every other particular that these would 

appear to be individual variations. It is the largest species of the genus. 
Length of body, 11.5mm; breadth of thorax, 2.5mm; of abdomen, 3.3mm; 

length of antennre, 4.25mm; of front wing. 13.3mm; breadth of same, 3.35mm; 

length of middle tibia, 2mm; of tarsi, 1.25mm; of abdominal appendages~ 
0.65mm. 

Florissant. Four specimens, Nos. 400, 7752, 9041, 14400. 

2. PAROTERMES HAGENII. 

Pl. 12, Fig. 2. 

Parotermes hagenii Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 139-140 (1883). 

Head roundish obovate, very regularly rounded, scarcely half as long 
again as broad, broadest at the eyes, which are scarcely behind the n1iddle, 
and are deeply set, their outer border projecting but little beyond the con­
tour of the head. Antennre nearly as long as head and pronotum taken 

together, composed of about twenty-six joints, subeq ual beyond the base, 
a little tapering at the tip. Pronotum tnore than twice as broad as long, 

fully as broad as the head, the front n1argin slightly concave, the hind 
border and sides forming a regular broad curve. Mesonotum and tuetano­

tum shaped exactly as in P. insignis, and with a similar impressed line. 
Abdomen obovate, but with more parallel sides than in P. insignis, being 
only a little broader than the thorax, and nearly as long as the rest of the 
body, including the head. Abdominal appendages tolerably slender, equal, 
bluntly pointed, con1posed of five or six joints, the last o_f which appears 

· to be two or three times as long as the others, which are equal; the whole 

~s about half as long as the pronotum. Legs short, but longer than in . P~ 
insignis, the tibire being about as long as the width of the thorax, but they 

are imperfectly preserved on all the specimens. 
Wings a little more than four times longer than broad, the middle of 

the front pair scarcely reaching the extremity of the abdomen, broadest in 

the middle, tapering almost as much apically as basally, the tip roundly 
pointed, the costal ntargin pretty straight until shortly before the tip, the 

lower margin broadly curved. The basal scale is of the same shape and 
size as in P. insignis, but with a stronger costal curve. The scapular vein 

and its superior branches are stout, its inferior branches and the veins below 
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feeble, so as only to appear under favorable circumstances, being. visiblH 
in only half of the specimens before n1e. The submarginal vein of the 

front wing tern1inates at about the middle of the basal half of the wing, 

and about opposite the origin of the first superior scapular branch. The 
mediastinal vein extends about to the n1iddle of the wing both in the front 

and hind wings. The scapular vein is related to the margin exactly as in 

P. insignis, and has five or six superior branches on the · hind wing, six or 

seven on the front wing; on· the front wing they originate at subequal dis­

tances apart, commencing usually at about the middle of the basal half of 
the wing, but when there are but six branches (which appears to be less 

con1monly the case) the first originates at a greater distance fro1n the base; 
on the . hind wing there is greater irregularity ; in one specimen, that fig­

ured (No. 8616), there are five branches on the left hind wing, the first orig­
inating beyond the middle of the wing, while on the right wing there is an 
additional vein, originating far b.efore the second, at the rniddle of the basal 

half of the wing; in another specimen with only five veins (No. 8250) the 

basal branch originates somewhat beyond the middle of the basal half of 
the wing, and the others follow at subequal intervals; besides these superior 

there are two inferior nervules arising, the first at the end of the middle 

third of the wing, opposite a superio~ ~ranch, and the second opposite the 

succeeding branch; sometimes a third vein appears beyond these; after 
parting from the scapular vein these take a longitudinal course and termi­

nate at the tip of the wing. The externornedian vein runs subparallel to 
the scapular, diverging slightly from it and being as far from it as it is from 
the costal margin; it en1its two or three inferior branches, the last scarcely 
beyond the n1iddle of the wing, the basal ones of which appear to be 

forked, but all having an unusually longitudinal course, being only slightly 
deflected towards the lower margin. Nothing can be said of the interno­
median vein. 

This species differs from P. insignis by its more laterally disposed eyes, 

rounder head, differently shaped wings, more longitudinally disposed 
branches of the externomedian vein, and longer and narrower abdomen. 

L·ength of body, 10.5-12, av. 11 mm; breadth of thorax, 2.1 mm; of abdo­
me'n, 2.6mm; length of antennre, 4mm; of front wing, 13.5-15.5, av. 14mm; 

breadth of same, 3.35mm ; length of middle tibia, 1.65mm; of abdominal 
appendages, 0.65mm. 
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N an1ed for Dr. H. A. Hagen, the distinguished monographer of the 
Termitina, living- and fossil. 

Florissant. Seven specimens, Nos. 4629, 4652, 5224, 6030, 8250, 8616, 

14167. 

3. p AROTERMES FODINlE. 

Pl. 12, Figs. 3, 22. 

Parotermes fodinre Scudd., Proc. Amer. A cad. Arts and Sci., XIX, 141 (lfl83). 

Head oblong o bovate, half as long again as broad, the eyes large, cir­

cular, about one-fifth the diameter of the head, slightly projecting beyond 

the sides, the anterior edge near the middle of the head. Pronotun1 trans­

versely lunate, as broad as the head, less than twice as long as broad, the 

front margin regularly . and considerably concave, the hind margins and 

sides forn1ing one uniform strongly convex curve, the anterior lateral angles 

rounded off. Mesonotum and metanotum obscurely preserved, but appar­

ently formed n1uch as in the other species, the mesonotun1 being of about 

the same width as the pronotum. Abdomen rather long and comparatively 

slender, scarcely if at all exceeding in width the parts in front, the sides 

being unusually parallel, the tip well rounded, the whole as long as the . 

rest of the body. Abdominal appendages very small, stout, being only a 

little more than twice as long as broad, largest in the middle, and tapering 

either way, the tip blunt, the whole not longer than the diameter of the 

eye. Legs poorly and partially preserved in a single specimen, showing 

them to be much as in P. hagenii, the hind tibia being only a little shorter 

than the width of the n1esothorax. 

Wings four tin1es as long as broad, the middle of the front pair reach­

ing the tip of the abdon1en; the exact forn1 can not be 1nade out, but the 

costal margin is straight until very near the tip, and the hind border appears 

to be uniform and to make ~he wing slightly broadest just beyond the mid­

dle. The submarginal vein is unusually long, running into the costa only 

a little before the middle of the wing. The mediastinal terminates not far 

beyond the middle. The scapular vein has five or six branches in the front 

wing, generally five in the hind wing, the first appearing always to origi­

nate at the end of the basal third of the wing. The inferior nervules of 

this vein and the course of the branches of the veins below can not be 

determined in any of the specimens, but there are faint indications of their 
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presence, and nothing in them appears to distinguish this species by any 
marked peculiarities from the others of the genus. 

rrhis species differs from the others . here described in its considerably 

smaller size, slender abdomen, and much smaller abdon1inal appen~ages. 
Length of body, 9mm; breadth of thorax, 2mm; length of front wing, 

13mm; breadth of same, 3.25mm; length of hind tibia, 2mm; of abdominal 
appendages, 0.25mm. 

Florissant. Four specimens, Nos.1247, 1253, 7608, 11190.and 14391. 

2. HODOTERMES Hagen. 

Hageri refers to this genus two fossil species fron1 Oeningen and two 
from Radoboj. Assmann also describes a species from Schossnitz, and one 
of the Florissant white ants is referred here doubtfully. The fossil there­
fore nearly equal in number the living species, which are all inhabitants of 

the Old World, the n1ost northern species being found in Egypt. 

HoDOTERMES ~ COLORADENSlS. 

Pl. 12, Fig. 6. 

Hodotermesf coloradensis Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 142-143 (1883). 

Metanotum considerably narrower than the rnesonotum, as long as 

broad, tapering posteriorly, the front border straight, the hind border 
rounded. Abdomen ovate, stout, less than twice as long as broad, the sides 
full, as broad as the rnesothorax, posterior extremity rounded. Abdon1inal 
appendages long and slender, half as long as the metanotum, con1posed of 

at least six or seven joints, slightly tapering, terminating very bluntly. 

Wings very long, the middle of the front pair lying far beyond the tip 
of the abdomen. Submarginal vein absent from all the wings. Medi_asti­
nal vein terminating at the n1iddle of the front border. Scapular vein 
parallel to the front margin, with at least four branches in both wings, and 

in the front pair pretty certainly five branches, and perhaps six; the first 

branch originates in the front wing at the end of the basal fourth of the 
wing, in the hind wing a little farther out. 

This species is readily distinguished from all the other fossil Tern1itina 

of North America by its very great size, the length of the wings being 
double that of any other. Although the specimen is very imperfect, the 

VOL XIII--8 
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tip and lower half of the wings being absent, as well as the head, prothorax, 

and legs, it differs so much from the species of Parotern1es, in the absence 
of the submarginal vein and the great length of the abdominal appendages, 

that it probably can not be associated with thern generically. In size and 

general appearance it agrees so fairly with the Tertiary species described by 
Heer, referred to Hodotermes by Hag·en, that I place the species provision­
ally in the same genus, from which (as from all other genera so far as I 

know in which the structure of the wings would allow it to be placed), it 
differs by the great length of its anal appendages. 

Length of body as preserved, 9mm (probably it reached about 12); of 
abdomen, 6mm; breadth of same, 4.5mm; length of fore wing, 23mm or more; 

of abdominal appendages, 1.25mm; breadth of same, 0.3mm. 

Florissant. One specimen, No 6010. 

3. EUTERMES Heer. 

The remaining species fall into the division of Termitina in which the 
scapular vein is unbranched, and it is uncertain whether they should fall in 

Termes proper or in Eutermes, the veins below the scapular being in all 

cases poorly preserved or ~holly obliterated. The limited number of an­
tennal joints in such as have these preserved sufficiently for exarnination, 
and the occasional indication of a broad subscapular field in others, lead 
rather to the presumption that they should be placed in Eutermes. Two 
species have been found at Florissant. The genus has been well known in 

a fossil state, four species having been described from Radoboj in Croatia 
and five from Prussian an1ber. Indeed, the genus was first founded upon 

fossil species, but it was soon seen that rnany living forms belonged to the 
same group. The existing species, sonie thirty in number, belong almost 
exclusively to the tropics, and especially to those of the southern hemi­

sphere. 
The two species of Eutermes which have been found at Florissant 

may be separated by the following features: 

Table of the species of Eutermes. 

Head broader behind than in front, scarcely half as long agl..in as broad; pronotum semicircular, the 
posterior curve uniform . __ . ___ ........... ____ .. ______ ..... __ ...... _ ............. 1. E. fossa-rum. 

Head not broader behind than iu front, fully half as long again as broad; pronotum very short, the 
hind margin more or less truncate ... -----------· .••••• ------- ..•. __ .. __ ........ -- .. 2. E. meadii. 
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1. EUTERMES FOSSARUM. 

PI. 12, Fig. 20. 

Eutm-mes jossarnm Scudd., Proc. Amer. Acad. Arts and Sci., XIX, 143-144 (1883). 

Head very regularly obovat~, a little broader behind than in front, 
nearly half as long again as broad, its posterior border well rounded. Eyes 

rather small, situated in the middle laterally, projecting but little. Anten­
nre scarcely if any longer than the head, rather stout, enlarging away from 

the base, composed apparently of less than fifteen joints. Pronotum as 
broad as the head and twice as broad as long, semicircular, the front border 
scarcely concave, the front n1argins slightly rounded. Mesonotum and 
metanotum as broad as pronotu1n, quadrate, equal, about half as broad 

again as long. Abdomen somewhat longer than the rest of the body and 
slightly broader than the thorax, with gently rounded sides and well­

rounded tip; no abdominal appendages are discoverable on any of the 

specimens. Legs poorly preserved on all specimens; apparently they are 
of medium length. 

Wings rather more than four times as long as broad, the n1iddle of the 
front pair not reaching the tip of the abdomen, very unifonn and regular, 

of n.early equal breadth throughout the middle two-thirds, the costal mar­

gin straight until just before the tip. Scapular vein parallel to the margin, 

the subcostal area infun1ated; veins below the scapular not determinable. 
The basal scale appears to be small, broad, triangular, its costal border 

swollen. 
Length of body, 6.5-7.5, av. 7.15mm; of abdomen, 3.5-4.5, av. 4.15mm; 

breadth of pronotum, 1.2mm; of abdon1en, 1.5mm; length of antennre, 1.2mm; 

of front wing, 7.75-9.25, av. 8.25mm; breadth of same, 2mm. 

Florissant. Five specimens, Nos. 2329, 6049, 7393, 11752, 14980; 
three of them in pretty good condition. 

2. EuTERMES MEADII. 

Pl. 12, Figs. 12, 17. 

Eutermes 1neadii Scndd., Proc. Amer. Acad. Arts and Sci., XIX, 144-145 (1883). 

Head very regularly obovate, broadest just behind the middle, where 

the small eyes, scarcely projecting, are situated, not broader behind than 

in front, the hind n1argin strongly rounded, the whole fully half as long 
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again as broad. Antennre nowhere well preserved, but apparently longer 
and with more numerous joints than in E. fossarum. Pronotun1 as broad 

as the head (~) and very short, probably more than twice as broad as long, 
the hind margin not forn1ing with the sides a continuous curve, but in its 
middle half only slightly convex. 1\lesonotum and rnetanotu1n quadrate, 
broader than the head, the mesonotum somewhat the larger, at least half as 
broad again as long . . Abdomen rather stout, longer than the rest of the 
body, the si{les nearly parallel, the tip broadly rounded, and, as far as can 
be n1ade out, unprovided with terminal appendages. Legs moderately long 
and stout, the tibire armed with a pair of spines .at apex, the front tibire 
about as long as the pronotum. 

Wi~gs long, slender, and uniform, four times or slightly less than four 
times as long as broad, the middle of the front pair reaching the tip of . the 
abdomen, broadest at or slightly beyond the middle, the lower border 

slightly arcuate throughout. Costal margin straight in the basal three­
fourths of the wing. Scapular vein parallel to the margin, the subcostal 
area scarcely infnmated. Veins below the scapular not determinable. 
Basal scale small, triangular, equilateral, the sides straight excepting the 
costal, which is very slightly convex and prominent. 

This species differs from the preceding by its slightly sn1aller size, 
squarer pronotum, and differently shaped head. 

Length of body, 5.25-7, av. 6.3mm; of abdomen, 2.8-3.5, av. 3.2mm; 

breadth of abdomen, 1.5mm; length of wing, 7.5-8mm; breadth of same, 2mm. 

Named for Mr. T. L. Mead, whose collection of Florissant insects he 
has permitted me to study. 

Florissant. Four specimens, No. 19 (Coli. T. L. Mead), and Nos. 31, 
1203, 8062. 

A single specimen of a wingless white ant has been found, apparently 
belonging to this species or to E. fossarum. It measures 3. 7 5mm in length, 
and is o~ the ordinary form of the worker, with rounded head and con• 
stricted pro thorax, bearing a general resemblance to the only other known 
fossil termite larva, figured in Berendt's work, but has the head more pro­
duced anteriorly and the abdomen less distended. 

Florissant. One specimen, No. 6100. 
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Family PSOCINA Burmeister. 

Until now this group has been found fossil only in amber, but here in 

considerable abundance, since several of the species are represented by 
twenty, thirty, or even sixty individuals; and fifteen species are recognized., 
about one-ninth the nnn1ber of living species known, but nearly one-half as 
many as the species now living in Germany, according to the latest mono­

graph by Kolbe. These fossil species are divided an1ong ten genera as fol­
lows: Troctes, one; Sphreropsocus, one; Empheria, two; Archipsocus, two; 

Amphientomun1, one; Epipsocus, one; Crecilius, three; Philotarsus, two; 
£socus, one; Elipsocus~ one. The genera Sphreropsocus, Ernpheria, and 
Archipsocus are peculiar to amber; the first mentioned, a n1ost remarkable 

form, has the front wings developed into the semblance of elytra. It is 
worthy of note that, while in the existing fauna of Europe the groups to 
which Psocus and Elipsocus belong embrace about half the species, they 
include only one-seventh the amber fauna. Hagen and Kolbe are at 

variance on the interpretation of these facts. The single imperfect specimen 
so far found in . American deposits-the only one indeed in any rock forma­

tion-proves to belong to a distinct generic type, remarkable for the wide 
separation of the ocelli. 

PAROPSOCUS gen. nov. (1rdpo~, Psocus). 

'"rhe single· insect on which this new generic group is based is very 
fragrnentary, but seen1s to differ so clearly from other types of Psocina, 

whether living or fossil, that it can only be recognized as distinct. rrhe 

head is broad, not including the eyes as broad as long, the nasus prominent, 

very broadly convex, almost truncate; the eyes are very large, very promi­
nent, globose, subpedicellate, being strongly constricted at base, widening 

the head one-half; ocelli large, exceptionally distant, the outer paired 
ocelli infringing on the n1argin of the eyes. Antennre with the first, second, 
and third joints su,cces.sively narrower by one-fourth, the first and second 

broader than long, not large, the third joint four or five times as long as 
broad, cylindrical, the retnaining joints on the proxin1al third of the antennre 
two or three times as long as broad, smallest at base, a pi call y rounded. 
Prothorax narrow, pedunculate, free, with its angulate apex overlapping the 
mesonoturn, longer than broad. Mesothorax much broader than the total 
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. width of the head. 

as the fore femora. 
behind. 

Fore tibire slender, long-er than and not half so stout 

Abdomen very short and stout, tapering very rapid! y 

Perhaps this genus is as nearly related to Amphientomum as to any 
other. A single species is at hand. 

p AROPSOCUS DISJUNCTUS. 

Pl. 5, Fig. 51. 

The single specimen unfortunately shows only an insignificant fraction 
of neuration, and therein no distinctive parts, but only those which are 

common to all genera of Psocidre. So far as can be seen, the head, thorax, 
antennre, and legs are absolutely naked. The plate wrongly shows the left 

antenna as the tarsus of the fore leg. The third joint of the antennre is 
shorter than the width of the head between the eyes. 

Length of body, 1.6mm; breadth of head, 0.45mm; of thorax, 0.75mm; 

length of third antenna! joint, 0.3mm. 

Fossil Canon, White River, Utah. One specirnen, No. 33c, W. Denton. 

Family EPHEMERID£ Stephens. 

Our previou~ knowledge of Tertiary Ephen1eridre is based entirely upon 

imagos and almost entirely confined to the statements made by Pictet and 
Hagen nearly thirty years ago in their account of amber N europtera. Four 
species of Baetis and one each of Potamanthus and Palingenia were there 

described, and two years earlier mention is n1ade by Hagen, by nan1e 

merely, of a second species of Palingenia, but in the subsequent work it is 
referred to Baetis. Here also Pictet's Palingenia is considered as n1ore 
closely related to Baetis anomala, for which in his monograph of the 
Ephemeridre Eaton establishes the genus Cronicus. Eaton also refers the 
Potamanthus to Leptophlebia. We have therefore from the amber three 
species of Baetis, one or probably two of Cronicus, and one of Leptophlebia. 

Besides these, Sendel figures a species which he classes "inte~ ephemeras 
n1inores," and Burmeister says he has seen "zwei individuen der gattung 
Ephemera" in the Berlin Museum. 

From the Tertiary rocks we have . only a ·reference by Schlotheim to 
an insect fron1 Oeningen, which he says may be an Ephemera or a Phry-
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ganea, Heer's undescribed Ephemera oeningensis, .and a reference to an 

Australian species by Wilkinson. 
It is not worth while to enter here upon any discussion of the pre-Ter­

tiary Ephen1eridre, but one of the most interesting of modern discoveries. ·is 

FriC's gigantic Palingenia feistmanteli from the coal. 

The Atnerican remains referred here are rather unsatisfactory, con­
sisting of a single itnago and five different species of larvre and pupre. _The 
earlier stages have not before been noticed in a fossil state. The least sat­

isfactory · is the imago, which is so rudely preserved that only its three 
caudal setre of equal length give any clue to its relationship. The larvre 

and pupre agree closely in structural features, and, excepting E. inter­
en1pta, seem to belong to one genus. The stoutness of the tl.bire, _which are 

of nearly equal breadth with the femora, and particularly the size of the 

fore tibire where preserved, indicate pretty clearly that they were burrowing 

in habit and belong in the neighborhood of Ephemera and Palingenia; their 
legs, however, though longitudinally hairy, are not laterally fringed, as ap­
pears to be the case with such larvre so far as they are known; and the 
respiratory organs of the abdo1nen are too poorly preserved to offer any as­
sistance; the legs, however, are evidently flattened, and hence I have placed 
them in Ephemera rather than in Palingenia. They seem, however, to in­
dicate the existence here of a distinct type, for they differ from such larvre 
as are known in the form of the body, which is unusually stout at the thorax 

and particularly in the mesothorax, tapering anteriorly to such a degree 
that the head is very small, an4 it is also not producJd anteriorly, or to a 
slight degree only; the abdomen tapers also either throughout its length 
or from the n1iddle posteriori y; the respiratory organs, if of the forrn and 
position in which they are found in Ephemera and Palingenia, would cer­

tainly be clearly seen, whereas no sign of thern appears upon the upper 

surface of the abdomen; there are, however, certain indications laterally 
which may be referred to them, and if so this would be an additional dis­
tinction. The unfringed legs, in which femur, tibia, and tarsus are of 
nearly_ unifortn diameter, indicate a further difference from known types. 

So little, however, is known of the early stages of this group that it will be 
impossible to indicate the nearer affinities of these fossil larvre until further 
information of living forms is obtained. (September, 1883.) 
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EPHEMERA Linne. 

· The species known only in the in1mature stages may be distinguished 
as follows: 

Table of the species of Ephemera. 

Outer caudal setre fringed on both sides. Middle seta as long as the outer setre. 

Setre very much more widely fringed in the middle than toward either end; dorsal abdominal 

markings consisting of light blotl.lhes on a dark ground .....••••............. 1. E. tabifica. 

Setre only a little more widely · fringed in the middle than toward the base or tip; dorsal abdom· 

inal markings consisting of light lines ou a dark ground ...•.................. 3. E. ntacilenta. 

Outer caudal setre fringed on the inner side only, and very much more broadly in tbe middle than 

near the base or tip. Middle seta shorter than the outer setre ·---~- .•••.•.••. 2. E. immobilis. 

Set::e of equal length and naked, or not noticeably fringed. 

Large species, Head less than half the width of thorax; dorsal abdominal markings of light 

lines ..••••.....••..•.........• _ ••.••••..........•.......................••••. 4. E. pumicosa. 

Small species. Head considerably more ihan half as wide as the thorax; no dorsal abdominal 

marking ..••••..•••.••••••..••..•••••...••.......••.....•..•••...•....•.•.. 5. E. interempta. 

1. EPHEMERA TABIFICA. 

Pupa.-This species differs somewhat in forn1 from the other larger 
types, · the abdomen being very nearly of equal size throughout and the 
thorax nearly twice as .broad as it, while anteriorly the whole body tapers 
regularly, as in the succeeding species. The head is rounded quadrate, 
about half the width of the thorax. The legs are slenderer than in the 
succeeding species and short, the front pair no longer than the width of the 
thorax, the hind pair longer, being as long as the head and thorax together. 
The wing pads are blackish, about three times as long as broad, reniform 
in shape, the inner margin bent in the n1iddle, and the basal halves of the 
inner margin of the two wings n1eeting to form an angle slightly less than 
a right angle, the apical half tapering to a rounded apex. The abdomen 
is long and' slender, the apical joint rnore than half as broad as the basal, 
. the dorsal surface blotched with large quadrate patches of lighter color 
than the ground, sometimes central, sometimes anterior and transverse, 
divided by a median line. The three caudal setre are slender, less than 
half as long as the abdomen, equal, very broadly fringed on either side in 
the middle. 

Length of body exclusive of setre, 25mm; breadth of thorax, 4.5mru ; 

of middle of abdomen, 2.6mm ; length of wing pads, 4.5mm ; of front legs, 
4mm ; of hind legs, gmm ; of setre, 7mm. 

Florissant. One specimen, No. 13238. · 
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2. EPHEMERA IMMOBILIS. 

Pl. 12, Fig. 5. 

Larva.-This is the largest of the ephemerid larvre, and is represented 
by a single ~pecimon and its reverse. The body is stout, largest at the meso­
thorax and metathorax, tapering rapidly and somewhat rounded in front, 

t~pering gently behind, the hinder half of. th~ abdon1en more rapidly than 
tHe basal half. The head is small, about as broad as the terminal segrnent of 
the body, transversely rounded oval, less than half as broad as the thorax, 
a~d symmetrical, being rounded in front as behind; the rnandibles, not rep­
resented. on the plate, are not so long as the head, moderately stout, nearly 
straight and tapering. The front legs are nearly as long as the thorax, the 
fem~ra and tibire, which are of equal width, nearly or quite as broad as the 

· length of the prothorax; the tibia is a little longer than the fen1ur and 
about half as long again as the tarsus, which h; also somewhat slenderer. 
The other legs are longer and a little stouter, but retain the same relations, 
excepting that the tarsus is much longer, half as long again as the tibia 
and toward the tip tapering. · The thoracic branchire form a pair of trian­
gular equilateral pads, their inner margins straight and attingent at the 
mediodorsal line, their outer margins con vex. The dorsal surface of the 
abdomen is ornamented by a pair of approxin1ated subdorsal, longitudinal, 
curved, white streaks, convexities outward, reaching the posterior but not 
the anterior border of each segment. The caudal setre are of unequal 
length, the OUter lllOre than one-third, the Iniddle One nearly one-fourth, the 
length of the body. 'l.,hey are fringed, the outer ones on the inner surface 
only, the middle one on both sides by a delicate fringe of hairs, which 
increases in breadth from either end toward the middle, where the fringe is 
from a third to a fourth the width of the last abdominal segment. 

Length of bod.y, 21 mm; breadth of thorax, 5mm; of head, 2.4mm; length 
of fore tibia, 2.25mm; breadth, 0.6mm; length of hind tibia, 2. 7 smm; breadth, 
0.8mm; length of outer caudal setre, 8mm; of middle seta, fimm. 

'rhe species differs from the other larvre here described by its greater 
size and the peculiar fringing of the caudal setre. 

Florissant. One specin1en, Nos. 8824 and 8828. 
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3. EPHEMERA MACILENTA. 

Pl. 12, Figs. 4, 10. 

Larva -The body is stout but not so stout as in the last species, which 

is only slightly larger than this; it tapers also in a similar manner but is not 
so rounded anteriorly. The head and ·mandibles at·e of similar form and 

size, but the hea~ is not so ~istinctly separated fron1 the thorax as in that 

species, being continuous with the general outline of the body. The legs 

are considerably shorter than in the preceding species, but while agreeing 
with them in general structure the fernora are stouter in relation to the 

tibire. The abdomen is similarly n1arked, but the stripes are shorter, reach­

ing neither the anterior nor the posterior margins of the segments. The 

eaudal setre are of equal length, nearly half as long as the body, and fringed 

on either side with short cilioo, scarcely longer than the breadth of the seta. 
Length of body, 1.75mm; breadth of thorax, 3.6mm; of head, 1.85mm; 

length of fore tibia,, 1.9mm; breadth,, 0.35mm; length of hind tibia, 2mm; 

breadth, 0.35mm; length of caudal setre, 7 .5mm . . 

'rhe brevity of the legs and the uniform brief ciliation of the caudal 

setoo distinguish this species from either of the other larvre here described. 

Florissant. Five specimens, Nos. 232, 1137, 7280, 10423, 13526. 

4. EPHEMERA PUMICOSA. 

Pl. 12_, Figs. 7 (pupa), 15, 16 (larva.). 

Larva.-This species is both sn1aller and slenderer than any of the larvre 

described above. It tapers in the same manner as the others, except in being 

rnore rapidly expanded at the thorax and in having the abdon1en of more 

unifonn width, a peculiarity seen also in the nymph referred to the same 
species. As in the other species, the head is of the same width as the ex- · 

tremity of the abdornen. The legs are poorly preserved in all the speci­

mens, but seem to agree entirely with their appearance in the nymph. The 
abdomen is n1arked as in E. immobilis, but if anything with longer and 

straighter stripes. All the caudal setre are of sin1ilar length, slender, but 

rather short, being only about one-third the length of the body; they are 

furthermore distinguished from those of the other species by being naked, as 

far as can be seen, though one specimen seems to show an apical bristle on 

either side at the end of each joint of the rniddle seta. 
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LeEgth of body, 17mm; breadth of thorax, 4mm; of head, 1 mm; length of 
caudal setre, 6 mm. 

P~tpa.-The forn1 is altogether that of the larva, but the legs are better 

preserved, showing them to be as long in this species as in E. irnmo bilis, 
but to differ in their almost uniform slenderness throughout, the tarsi being 
scarcely narrower than the femora. The wing pads are distinct! y 1narked 

in dark brown and are reniform in shape, of nearly uniform width and 
nearly three times as long as broad, the basal half of their inner edges 

n1eeting at less than a right angle, and the distal halves parallel and ap­

proximate along the mediodorsal line, the outer edges gently concave and 
the tips well rounded. The stone is broken at the tip of the body in the 
only specimen, so that the caudal setre are not preserved. 

Florissant. Five ·specimens, Nos. 233, 1070, 1516, 10385 (larvre), 
10660 (pupa). 

5. EPHEMERA INTEREMPTA. 

rrhis smallest of the ephen1erids fron1 Florissant, represented by a nearly 

complete pupa and the terminal segments of what tnay be either larva or 
pupa, and which appears to belong here, differs considerably in structural 
features from the others. The former only will be described. 

Pupa.-The body is tolerably stout, largest at the thorax where it 
tapers forward toward the head, which is fully three-quarters its width. 

Posteriorly the abdomen remains in its basal half very nearly as broad as 

the widest part of the thorax, and only tapers rapidly a little before the tip, 
which is more rounded than usual and scarcely one-third as broad as the 
thorax. The head · is rounded, a little broader than long; the legs only 

rnoderately stout, all the femora subequal and about as long as the head. 
The wing pads are subtriangular, tapering pretty uniformly to a rather 
broadly rounded tip about half as broad as the base, the inner rnargin bent 
close to the base, and the basal portions of the two pads forming an angle 

much broader than a right angle; they differ therefore altogether in form 

fron1 the two species of V\rhich nymphs are known. The abdominal joints 
are n1ore than twice as broad as long and wholly devoid of the markings 
which distinguish all the other species. The caudal setre are about one­
third as long as the abdomen, and unfringed. Only the base of the 1nedian 
seta is preserved in the type, but in the other specimen referred here it is 
as long as the lateral. 
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Length of body, 9.5mm; width of head, 1.3mm; of thorax, 2=; l~ngth of 
femora, 1.2mm; of wing pad, 2mm; of setre, 2.5mm. 

Florissant. Two specin1ens, Nos. 1.582, obtained by the Princeton ex­
pedition, and 10706. 

EPHEMERA EXSUCCA. 

Pl. 12, Fig. 9. 

A single specimen, very badly preserved, but showing unmistakably 
the caudal setre. The whole is preserved as I have seen no other specin1en 
from Florissant, as if drawn on the stone with a pale blue pencil. The 
body is tolerably stout for an Ephemera, the abdomen tapering a little. The 
expanded wings are only partially preserved, but are apparently nearly as 
long as the body. The three caudal setre are very slender and of exactly 
the same length, a little shorter than the body. No ciliation can be detected 
on then1. 

Length of body, 9mm; breadth of thorax, 2mm; expanse of wings, 16mm; 

length of caudal setre, 7mm. 

Florissant. One specimen, No. 5587. 

Family ODONATA Fabricius. 

More than thirty years ago in his work in conjunction with de Selys 
on the European Odonata,_ Dr. Hagen contributed a chapter on the fossil 
species of Europe, in which about half o~ the species enurnerated (thirty­
nine in number) belonged to the Secondary and half to the Tertiary period. 
Since then no one h~s done tnore than Dr. Hagen to add to our knowledge, 
especially of the Secondary species. The time has hardly come, and the 
species known are as yet perhaps not sufficiently nurnerous, to enter on any 
study of the relation of the Secondary and 1..,ertiary types; but it may be 
stated in a general way that, omitting all mention of larval remains, we 
now know nearly double the number then recorded, and the Tertiary 
species are considerably in excess. Of these the larger part belong to the 

Agrionina. (January, 1882.) 

To enter into a few details, the strongly lirnited group of dragon-flies 
n1akes its appearance in the Lias in considerable variety and apparently as 
highly specialized as to-day, for no less than four tribes are present, the 
true Agrionidre and the Cordulidre alone being absent. Aeschnina are the 

• 
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n1ost abundant, the Aeschnidre being represented by a species of Aeschna 
at Schambelen and the Gorr1phidre by one species each of Petalura 
and Gornphoides from England. Calopterygidre come next, with one 
species each of Tarsophlebia and Heterophlebia, both extinct genera, also · 
fron1 :England, and finally a species of Libellula from England. The same 
relation holds in passing upward into the oolite, where the Agrionina arA 
added. Here we have thirty-two species, of which half are Agrionina: four 
Agrionidre, and twelve Calopterygidre of five genera, rnostly extinct, nan1ely, 
Isophlebia, two; Heterophlebia, two; · Stenophlebia,. three; Tarsophlebia, 
one, and Euphrea, four; three are Aeschnidre of the genera Anax and 
Aeschna; eight Gomphidre of some undetern1ined genera, besides Petalura 
and Petalia; and finally five Libellulidre of about as many genera, yet 
undescrib~d. A species of Gon1phidre has also been found in the Wealden 
of England. The lithographic slates of Bavaria afford nun1erous, some­
times wonderfully preserved, dragon-flies, called by the workn1en Stangen­
reiter or Schladen-Vogel, which have been carefully studied by Hagen. 
They lie on the stone with expanded wings and are generally larger than 
n1odern types ; sometimes the most delicate veins are perfect! y preserved. 
Most of them are referred to extinct genera. 

Considering the comparative · abundance of this group in the Second~ 
ary rocks one would expect to find a better representation in the Terti­
aries than is the case, for, even counting all the species founded upon the 
in1n1ature stages as distinct from any of those established upon wings, the 
Tertiary species are less than twice as numerous as those from the Second­
ary rocks. The subfamilies are about equally represented, though the 
Agrionina are a little in excess, and the species are vm~y unequally distrib­
uted among the tribes. Thus there are twenty-two species of Agrionidre of 
the following genera: Agrion, seven; Lestes, five; Argya, one; Platy cne­
mis, two; Sterope, one ; Dysagrion, three ; Podagrion, one; and Lithagrion,. 
two, the last four genera being extinct; while there :ls but a single species 
of Calopterygidre known by a pupal form, from amber, a curious reversal 
of the proportion in Mesozoic rocks. The JEschnina are more equally 
balanced between the tribes, the Gmnphidre being represented by six 
species, of the genera Gomphus, Gom·phoides, Ictinus, and Petalnra, and 
the Aeschnidre by nine ; of the genera Aeschna (eight) and An ax (one). 
The Libellulina, however, have again only a single species of Cordulidre, 
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but sixteen species of Libell ulidre, all except one, a Oelithemis, referred to 

Libellula in a broad sense. Nearly every iocality where Tertiary insects 
are found, even including amber, has supplied its quota of this fam!ly, and 
some localities, such as Oeningen, have furnished the larvre and pupre in 
great numbers. (1885.) 

The Odonata furnish the first opportunity that my studies have afforded 
of a comparison between the insect faunas of Florissant and the Green 

River shales. The Florissant beds .have furnished six species in the perfect 
state besides two larvre; the Green River shales four species in the perfect 
state besides fragments of another, concerning which nothing n1ore can be 

said than that it probably belongs to the Libellulina. Two of the Floris­
sant forms belong to Aeschna, besides one of the larvre. All the remainder, 

four Green River species, and four frotn Florissant, besides a larva, belong 
to the Agrionina. The Green River shales a.re represented by one species 
of Podagrion and three species of · Dysagrion, an extinct genus of the 
legion Podagrion allied to the genera Podagrion and Philogenia; the Flor­
issant beds by two species of Agrion and two of Lithagrion, an extinct 

genus with the sarne alliances as Dysagrion ; the species of Agrion are not 
sufficiently perfect to decide into what subgenus they will fall, but they 
are certainly closely related and appear to be most nearly allied to Anlphi­
agrion or else to Pyrrhoson1a or Erythromma. All the Green River 
species belong then to the legion Podagrion, while the Florissant species 

are divided between the legions Podagrion and Agrion. The resemblance 
of the faunas of the two localities is very apparent, though the species and 

even the genera · are wholly distinct. The facies of both faunas is decid­

edly subtropical (October, 1882.) 

Tribe AGRIONINA Hagen. 

This group is the richest of Odonata in the Tertiaries, both in Europe 

and America, but curiously the legions into which it is divided by de Selys 
are very differently represented in the two countries. To establish better 

terms of comp"'rison I have given some attention to the descriptions and 
figures of the rnature European forms, and their study brings out some 
interesting points. 

In Europe the legion Lestes is far the best represented; into this fall 
Lestes coloratus Hagen from Radoboj, first :figured by Charpentier, Agrion 
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ligea, A. leucosia, and A. peisinoe, 1 all of Heer and frorn Oeningen, and 

probably A. iris Heer of Oeningen; a closer determination is perhaps impos· 
sible. Into it also fall Lestes vicina Hagen fron1 Sieblos, which appears to 

be a Lestes in the narrowest sense, and Agrion (Sterope) parthenope Heer 

from Oeningen, which is either a Sympycna or exceedingly close to it. 
The legion next best represented is Platycnemis, since to the subgenus 
Platycnemis Agrion antiquum Hagen from amber and Agrion icarus Hagen 
fron1 Rott pretty certainly belong. Finally, to the legion Agrion belongs 

Agrion aglaope Heer frorn Oeningen. 
In Atnerica, on the other hand, the bulk of the species fall in the legion 

Podagrion, viz, Dysagrion fredericii, D. lakesii, and D. packardii of Green 

River, Podagrion abortivum fron1 the same, and Lithagrion hyalinnm and 

L. umbratum from FlorisF~ant. The other two species fall in the legion 
Agrion, viz, Agrion mascescens and A. exsularis. 

The following table will show the ·distribution of recent and fossil spe­

cies in Europe and North America : 
' ~ 

Legion. 

Europe. 

Recent. 

North Amer­
ica north of 

Mexico. 

North Amer­
ica and West 

Indies. 
Europe. 

Fossil. 

North 
America. 

---------1------1-----il-------- - - ----,-----1------,----

No. Per cent. No. Per cent. No. Pm· cent. No. Pm· cent. No. Per cent. 
Pseudostigma ... _.. . • • • • . ~ . . • . . . . . . . . • . 5 9 6 7 . -... . . . . . . . . . . . . . . . .•.•..• 

Lestes. .... ...... ........ 7 18 11 21 14 17 7

1 

70 ..••.......... 

Podagrion ............... ...... ........ ...... ........ ·1 1 ...... ........ 6 75 

Platy- cnemis . .. . . .. .. .. .. 11 I . 29 . . . . • . .. . . . . . . .. . . • . . . . . . . . . 2 ' 20 .. • • • . . ...... . 
Agrion. ...... ...... ...... 20 53 37 70 60 71 1 10 2 25 

Protoneura.......... .•... ...... ...• .... .••••. .... .... 3 4 ........................... . 

Total .............. ---;-r==~==84=='lo----s =·= 
Concerning the present distribution of these "legions," it may be said 

that Pseud_ostigma belongs to tropical America, Podagrion and Protoneura 

to the tropics and South Africa, Platycnemis to the Old World, and that 
Lestes and Agrion are cosmopolitan. The cosrnopolitan groups and the 
one confined to the Old World are those, and the only ones, ~epresented in 
the European Tertiaries; while one of the cosmopolitan genera well repre-

1 Hagen considered these as most nearly allied to the species for which Selys has since estab­
lished the genus Chlorolestes in the legion Podagrion, but to judge from the origin of the median and 
subnodal sectors they certainly belong in Lestes. · 
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sen ted in the United States to-day has not yet been found in its Tertiai·y 
deposits, and three-quarters of the fossil species belong to a legion essen­
tially tropical and two-thirds of whose living representatives occur in 
America; to offset this, the two other legions which are peculiarly tropical 
(and one of them exclusively American) are wholly unrepresented in the 
Arnerican Tertiaries. Fron1 what we then know at the present time the 
rel~tionship of the agrionid fauna of the European and An1erican Tertiaries 
was not nearly so close as the living faunas of the two countries. (Sep­
tenlber, 1883.) 

Legion PODAGRION de Selys. 

To this legion belong most of the fossil Agrionina of North America. 
The species here described are the first that have been found fossil. The 
recent forn1s ·of this legion-not a very prolific one-occur mainly in trop­
ical An1erica, though nearly haif the genera and about one-third of the 
species belong to the East Indies and South Africa. The forn1s here brought 
to notice are mostly . referable to new genera which find their place in near 

vicinity to the South An1erican types. One species appears to belong to 
the South An1erican genus Podagrion. The relationship of these fossils 
rnay be looked upon as well defined. Their nearest living relatives are 
inhabitants of Brazil, Venezuela, and Colombia. 

The genera here represented may be separated in the following man-
ner: 

Table of the genera of Podag1·ion. 

Pterostigma not more than twice as long .as broad, surmounting less than two cellules; supplementary 
sectors few; few pentagonal cellu les ....•. . .• _ ................................ 2. Podagrion. 

Pterostigma more than twice as long as broad, surmounting several cellules; supplementary sectors 
numerous; many pentagonal cellules. 

Nodal sector arising fi·om the principal at scarcely one-fifth the distance from t.he nodus to the 
pterostigma; postcostal area exclusively or almost exclusively filled with pentagonal cell~:~; 
several supplementary se-ctors between the median and subnodal sectors ......... 1. Dysagrion. 

Nodal sector arit~ing from the principal at about one-third the distance from the uodns to the pter­
ostigma; postcostal area with tetragonal and very few or no pentagonal cells; no perfect sup-
plementary sector between the median and snlmodal sectors .................... 3. Lithagrion. 

1. DYSAGRION Scudder. 

Dysag1·ion Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 534 (1878). 

This new type of Agrionina belongs to the legion Podagrion as defined 
by Selys-Longchamps, havin-g a normal pterostigma, much longer than 
broad, the median sector arising from the principal vein near the nodus, the 
subnodal a little further out, and many interposed supplen1entary sectors. 
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It differs somewhat remarkably, however, frorn any of the genera given in 

that author's Synopsis des Agrionines (1862) in several points, as will be 
seen on reviewing the following characteristics. 

The median sector arises from the principal vein more than one-third 
the distance fron1 the nodus to the arculus; the subnodal arises from an 

extension of the nodus, which in passing below the principal is directed 

somewhat inward instead of outward, a somewhat extraordinary feature; 

the nodal arises from the principal only as far beyond the nodus as the nw­

dian _o~·iginates before it, or scarcely more than one-fifth way to the ptero­
stigma. The reticulation of the upper half of the wing is rnostly tetragonal, 
and in the discoidal area very open, while in the lower -half of the wing it 
is mostly pentagonal, and dense apically; this results in part from the great 

number of interposed supplementary sectors, of which there are several 
between the ultranodal and nodal sectors, and several between each of the 

following sectors a~ far as the upper sector of the triangle ; the upper of 
· these curve somewhat downward as they approach the apical border. The 
postcostal area has at first two rows of cellules, but it expands rapidly 
below the nodus, and then has three and afterwards even four rows. The 
nodus is situated at an unusual distance outward, indeed not very far before 

the middle of the wing (rather more than one-third the distance from the 

base), and at a third of the distance fro1n the arculus to the pterostigma, 

The petiole tern1inates at some distance before the arculus and is very slen­

der. The wing is rather full in the n1iddle, and the apical half of the pos-
. terior border is very full, the apex falling considerably above the middle of 

the wing. 

These charact~rs show the nearest alliance to Philogenia, but the genus 
. differs strikingly from that in the position of the nodus, its retreat below 
the principal ~ector, the character of the postcostal area, and in the great 
nurnber of the supplementaPy sectors, as well as in less important charac­

ters, such as the density of the reticulation. It seems indeed to be a very 
aberr~nt member of the legion. As the n1embers of this group are all 
tropical, and those to which this is most nearly allied (as indeed two-thirds 

of the species) are from the New 'V orld, this is an additional instance of 
neotropical alliances in the insect-fauna of our Tertiaries. 

It is upon the wing that I would, establish this genus. Yet fragments 

of other parts of the body occur with the wings, showing that the legs were 
VOL XIII--9 
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probably long and slender, furnished with spine~like hairs as long as the 
breadth of the fen1ora. The abdomen was moderately slender, rather longer 
than the wings; its ninth and tenth segments a little enlarged in the ~; the 
tenth half(~), or three-quarters (d'), as long as the ninth, and the eighth half 
as long again (~), or twice as long (d'), as the ninth, and a little more than 
half as long as the seventh. rrhe anal appendages were as long as the tenth 
segn1ent, rounded triangular(~) or quadrate (d'). 

The species of Dysagrion found at Green River may be separated by 
the characters drawn fro1n the neuration of the wing in the following table: 

Table of the species of Dysagrion. 

Pterostigma at least four times as long as broad; quadrilateral longer than broad; middle of the area 
occupied by supplementary vein-s between the principal and subnodal sectors filled with quad­
rilateral cells. 

Pterostigma surmounting four cells; quadrilateral nearly as broad at base as at apex. 
D. frededcii. 

Pterostigma surmounting three cells ; quadrilateral nearly twice as broad at apex as at base. 
2. D. lakesii. 

Pterostigma only three times as long as broad; quadrilateral slightly broader than long; middle of the 
area between the principal and subnodal sectors filled with pentagonal cells ... 3: D. packardii. 

1. DYSAGRION FREDERICII. 

Pl. 6, Figs. 2, 5, 6, 9, 10, 14, 17. 

Dysagrion fredericii Scudd., Bull. U. S:Geol. Geogr. Surv. Terr., IV, 534-537, 775 (1878). 

Several specin1ens of various parts of the body with wings were found 
by .~Ir. F. C. Bowditch and myself in the Green River shales, in a railway 
cutting by the river bank beyond Green River station. The n1ost important 
are a nearly perfect wing and its reverse, which preserve all the important 
points of the neuration. A single antecubital appears to be present, nearer 
the nodus than the arculus; the principal sector, like the short sector (sec­
tor brevis), bends slightly upward just as it reaches the arculus; the cel-

·lules in the discoidal area are half as broad again as long, yet the breadth 
of the wing is such that the broadest part of the postcostal space, between 
the nodus and the middle of the wing, is more than half as broad as the rest 
of the wing at that point. The quadrilateral is subquadrate, about half as 
long again as broad, its upper and lower margins subparallel and its lower 
outer angle about sixty degrees; pterostigm~ four times as long as broad, a 
little dilated, oblique both within and without, but especially pointed above 
on the outer side, touching the costal nlaJ'gin throughout. The wing is 
wholly hyaline, excepting the infun1ated pterostigma, which is bordered by 
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thickened black veins, and surmounts four ceUules at its lower margin; the 

veins of the w!ng generally are testaceous; there are twenty postcubitals. 
Length of the wing, 36mm; length of part beyond peduncle, 34mm; 

breadth, 9mm; distance from nodus to tip of wing, 23mm; from arculus to 

nodus, smm; from nodus to inner angle of pterostignla, 17mm; length of 
· pterostigma, 3.5mm. 

Another wing ~rom the same beds with its reverse (Nos. 4165, 4166) 

is very fragmentary, showing little besides the border of the apical half of 

the wing with the pterostigma, and most of the postcubital nervules. I have 
here considered it the hind wing of the same species, from its si1nilar size, 
the exact resemblance of the pterostigma, which also sunnounts four cel­

lules, and the indication of a similar profusion of intercalated supplementary 
nervules. It seems, however, not improbable that it may prove to be a 
second species of the san1e genu"s, from the great difference in form. The 

· two borders of the outer half of the wing are nearly parallel, and the apex 

falls a little below the middle. This difference, however, really concerns 
only the posterior curve of the wing below the apex. The nodus is not 
preserved. Greatest breadth, 7 .5mm. 

Considering the fragments of heads, etc., referred to under the genus 

as belonging to this species, we have to add Nos. 4179, 4180, and 4182 

(besides ·No. 62 of Mr. Richardson's collection) as representing heads; Nos. 

4183, 4184, the united head, thorax, and base of wings; and Nos. 4170, 

4173, 4174, 4177,. 4178, as parts of the abdornen. The abdomen shows a 
slender, dorsal, pale . stripe, distinct and moderately broad on the sixth to 

the eighth segments, scarcely reaching either border, and posteriorly· ex­
panding into a. small, round spot; and a faint dorsal line on. the fourth and 

fifth segments, interrupted just before the tip. The appendages are simple. 

Length of head (according to the mode of preservation), 4.0-4.5mm; 
breadth of same, 5.5mm; length of thorax, 5mm; of pedicel of wing, smm; of 

abdornen (probably 1mm should be added for a break at the base), 39mm; 

length of segments 8 to 10, 6mm; breadth of ninth segrnent, 2.75mm;· of 
fifth segment, 2.1mm; estin1ated length of whole body, 55mm. 

Named for rny friend and fellow collector of Green River fossils, Mr. 
Frederick C. Bowditch, of Boston. 

Green River, Wyoming. Three specimens, Nos. 4165 and 4166, 4167 

and 4168, 15244, besides the parts of the body mentioned. 
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2. DYSAGRION LAKESII. 

A nearly perfect wing and its reverse represent another species of this 

genus, which is 1nore nearly allied to D. packardii than to D. fredericii, 
differing from the forn1er principally in the form of the quadrilateral and 

the shape of the pterostigma, which, although as long as there, surmounts 
only three cellules. 'rhere are two antecubitals, one at, the other a little 

before, the arculus; the base of the principal and short sectors is straight, 
the cellules in the discoidal area are much as in D. fredericii, the quadri­

lateral is twice as long as its mean breadth, its basal margin half as long 
as its apical, and the vein forming the lower margin bent at a ·similar angle 

with the inferior vein of the triangle as in D. fredericii; the nodus is placed 
at one-third the distance from the arculus to the pterostigma. The wing is . 

hyaline, excepting the fuliginous pterostigma, which is four tirnes as long 

as broad, surmounts three cellules, and is bordered by t~ickened black veins; 
its outer margin is much more oblique than its inner; there are nineteen 
postcubitals. 

Probable length of wing, 35mm; length of part beyond peduncle, 
33mm; breadth, gmm; distance frorn arculus to nodus, gmm; fro1n nodus to 

tip of wing, 22.5mm; from nodus to inner corner of pterostigma, 15.5mm; 

length of pterostigma, 3.75mm. 

Named for Prof. Arthur Lakes, of Colorado, my cornpanion in explor­
ing the fossil insect beds of the West. 

Green River. One specin1en, Dr. A. S. Packard, Nos. 259 and 260. 

3. DYSAGRION PACKARDII. 

Pl. 6, Figs. 1, 3, 11. 

Dysagrion packardii Scudd., Zittel, Haudb. d. Palreout., I, ii, 776, Fig. 979 (1885). 

Another species of this genus is represented by a nearly complete 

front wing, a fragment of a wing and its reverse, and by a tolerably per­
fect body presun1ably belonging to it. The wing agrees with that of D. 
fredericii in form and size, but differs in the following particulars: No ante­

cu.bitals exist, except in the neighborhood of the arculus, one being present 
nearly half~way fron1 it to the base and another may exist in the broken 

part of the wing just beyond the arculus; the base of the principal and 
short sectors is straight; the cellules in the discoidal area are, if anything, 
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slenderer than in that species; the quadrilateral is of about equallengtn 
and breadth, its basal only a little rnore than half the length of its apical 
margin and the vein forming its lower margin bent at a much greater 
angle with the inferior vein of the triangle than in· the preceding species ; 
the nodus is placed slightly beyond one -third the distance from the arculu.s 
to t_he pterostigma, while in the preceding species it is placed, if anything, 
at less . than one-third that distance; the wing is hyaline, excepting the 
dusky pterostign1a, which is about three tin1es as long as broad, surmounts 
four cellules, and is bordered by thickened black veins; there are nineteen 

postcu bi tals. 
The body is slender, the legs slender, but not very long, armed with 

long hairs, and the abdon1en, which is considerably longer than the front 
wing, is viewed partly fr01n the side . and partly from above; the superior 
male appendages are shorter than the tenth segment, quadrate, apparently 
of e·qual length and breadth, with a slightly projecting tooth at the inner 
tip directed inwards. 

Length of entire body, 49mm; head, 3mm; thorax, 8.5mm; fore femora, 
4.25mm; middle femora, 5mm; hind femora, 6mm; abdomen, 36mm; second 
joint, 3.5mm; third, 5mm; fourth to sixth, each 6mm ; seventh, 4.5mm; eighth, 
2.5mm; ninth, 1.5mm; tenth, 1.1 mm; appendages, 0.6mm; breadth of head, 
4.5mm; second to fifth abdominal seg1nents (side view). 2.75mm; sixth and 
seventh abdominal segments (top view), 1.75mm; eighth, 3mm; ninth, 2mm; 
tenth, 1.75mm; appendages, 0.6mm; length of wing, 36.5mm; of part beyond 
peduncle, 34.5mm; breadth, 8.6; distance from arculus to nodus, 9mm; from 
nodus to tip of wing, 22.75mm; from nodus to inner angle of pterostign1a, 
16.7 5mm ; length of pterostigma, 3mm. 

Narned for the world-known American entomologist, Dr. A. S. Pack­
·ard, of Brown University. 

Green River. Three specimens, Dr. A. S. Packard, Nos. 146, 147, 
252 and 253. -

2. PODAGRION de Selys. 

Tropical South An1erica claims the half dozen known living species 
of this genus, most of which have been found in Colombia and Venezuela. 
The single species we refer here is somewhat imperfect but apparently be­
longs here, and can certainly not be far removed from it, for it agrees with 
it in the character of the pterostigma and the supplementary sectors. Ex­
cept this no fossil species have been found. 
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PODAGRION ABORTIVUM. 

Pl. 6, Figs. 7, 8. 

Podagrion abo1·tivum Sm;dd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 775-776 (1878). 

The specimen ~epresents the ai)ical part of ·a wing with fragments of 
the middle portion. The pterostigma is a little rnore than twice as long as 
broad, and, although less oblique on the inner than on the outer side, yet 
lies at an angle of forty-five degrees with the costal edge, and is therefore 
n1ore oblique than usual in Podagrion; its outer side is arcuate as well as 
very oblique, but in its entire extent the pterostigma scarcely surmounts two 
cellules; the outer side is much thicker than the inner, and thickens below 
as it passes gradually into the lower border, which, like the costal, is much 
thickened, and appears the n1ore so from being independent of, although in 
conjunction with, the median nervure. Beyond the pterostigma the ultra­
nodal approaches the principal nervure very closely, so that they are only 
half as far apart at the margin as below the pterostigma; there are two sup­
plementary sectors, one between the ultranodal and the nodal, arising below 
the outer half of the pterostigma, the other between the nodal and subnodal, 
arising slightly farther back; both of these supplementary sectors are 
straight, but the nodal is slightly undulated after the origin of the ~upple­
mentary sectors ; aU the other veins, excepting the extreme tip of the prin­
cipal, are straight, and the reticulation tetragonal. The wing appears to be 
hyaline throughout, the pterostigma very slightly infumated, the nervures 
fusco-castaneous, those about the pterostigma deepening nearly to black. 
Apically the wing is well rounded, its apex falling in t}le middle and not 
at all produced. A species is indicated of about the size of P. n1acropus Sel. 

Length of pterostigma along costal edge, 1.5mm; of sarne from inner 
lower angle to outer upper angle, 2.1 mm; breadth of pterostigma, 0.6.5mm; 

of wing in ~rjddle of apical half, 5.5mm. 

Green River. One specimen, No. 4169. 

3. LITHAGRION gen. nov. ('AI8o~, Agrion). 

Subnodal sector originating from the nodus, the median a little more 
than one cellule previous to it, the nodal at a little less than one-third the 
distance frotn the nodus to the pterostigma; the latter is stout, dilated, ·sur­
mounts about five cellules, its inner border a little oblique, its outer slightly 
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oblique in the san1e sense. Reticulation dense, mostly tetragonal except­
ing in the region of the supplen1entary sectors of which there are two be­
tween each pair of sectors fron1 the ultranodal to the short sector, excepting 
in the interspace between the subnodal and the n1edian; none excepting 
the upper ones are curved, · and there is also a single very brief one between 
the short sector and the superior sector of the triangle. Postcostal space 
simple or nearly so, the inferior sector forming it extending beyond t~e mid­
dle of the wing but not reaching the border. Wings enlarging considerably 
towards the n1iddle, strongly petiolate ne.arl y to the base of the quadrilateral; 
this is several times longer than broad, enlarging slightly away from the 
base, the lower side fron1 a fourth to a third longer than the upper. Nodus 
situated about one-third the distance from the base to the pterostigma. 

This genus is closely allied to Philogenia and Podagrion, the sub nodal 
and median sectors having a ·similar origin, but it is clearly distinct from 

either; it differs frorn the fonner in the structure of the pterostigma, which 
nowhere departs frorn the costal1nargin, in the straightness of the supple­
mentary sectors, the obliquity of the apex of the quadrilateral, the greater 
distance of the nodus from the base of the wing and the less petiolated and 
n1ore broadly expanded forn1 of the wing. In the number and position of 
the suppleme~tary sectors, however, it closely resembles it. From Pod­
agrion i.t differs in the earlier departure of the nodal from the principal 

vein, the larger nun1ber of cellules below the pterostigma, the n1nch greater 
• nun1ber of supplen1entary sectors, and the rnore broadly expanded wing; it 

resembles it rather than Philogenia in the structure of the pterostigma, the 

petiolation of the wing, and the position of the nodus. It ~iffers even more 
from Dysagrion, which I have placed in the same group, than frorn either 
of these two ~ecent genera. Two species have been discovered, both frorn 
Florissant. 

. Table of the species of Lithag1·im1. 

Wings clear; postcubitals few ........................................................ 1 L. hyalinum. 
Wings clouded except at base and apex; postcubitals numerous . ........•.•••••..••.• 2. L. urnbratttm. 

1. LITHAGRION HYALINUM. 

Pl. 13, Fig. 4. 

A pair of wings, barely overlapping at the postcostal margin and with 
the tips broken beyond the 1niddle of the pterostigma, but otherwise in 
adrnirable preservation, represent this species; they appear to be upper wings. 
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The wings are hyaline and are petiolated up to the base of the quad­

rilateral or some distance beyond the first postcostal nervule. Ultranodal 
sector originating fron1 a cross vein midway between the nodus and the 

pterostigma, its course regular and not zigzag throughout its extent; inferior 

sector of the triangle straight to near its tip, where it bends a little upward, 

running parallel to the margin and terminating in a cross vein, a little 

irregular near the tip. Pterostigma dark chocolate brown, the bordering 
veins thickened and black; being broken its fonn can not be positively 

stated, but it appears to be nearly four times as long as its n1edian width and 

considerably expanded on the under surface, probably surmounting four or 

five cellules; quadrilateral more than four times its breadth at base, its 

lower side half as long again as the 11:pper, the outer side very oblique. 

Nodus rather more than one-third the distance from the base to the ptero­

stign1a ; sixteen postcubitals. Wings rather slenderer than in L. umbratum. 
Probable length of wing, 33mm; breadth, 6.6mm; distance fronf nodus to 

pterostign1a, 17mm; from nodus to base. 11.5mm; breadth of wing in middle 

of petiolated portion, 1.3mm. 

Florissant. One specin1en, No. 8619. 

2. LI1'HAGRION UMBRATUM. 

Pl. 13, Figs. 12, 14. 

Two specunens, one a complete wing, the other lacking only the 

extreme base and an insignificant fraction of the apical margin, represent 

this species. Both appear to be upper wings. 
The wings are hya.line at base and tip, faintly or distinctly clouded on 

the disk, the clouded portion having distinct lines of separation from the 

hyaline a~ea; the inner line is straight and transverse, crossing the wing 

from the second postcubital veinlet; the outer line is bent or curved son1e­

what, subparallel to the apical margin, and run,s from the n1iddle of the 

pterostigma to a little beyond the apex of the short sector, bending on the 
nodal sector. The wings are petiolated very nearly up to the first postcostal 

nervule, which is placed shortly before the base of the quadrilateral. Ultra­

nodal sector originating fron1 a cross vein a little distance beyond the nodal 

and shortly before a point midway between the nodus and pterostigma; 

its course is 1nore or less zigzag at its origin and again in the n1iddle, but is 

mostly shnple ; inferior sector of the triangle straight in its bas.al half, 
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beyond more or less irregular, increasingly so towards its apex, where it 
bends upward so as n1ore gradually to approach the border, and finally ends 
close to the superior sector of the triangle in a cross vein; many of the 

cellules in the apical half of the postcostal space are broken by cross veins 

forn1ing a broken supplernentary sector . here, and the same thing occurs 

feebly in the interspace above. Pterostigma scarcely more infurnated than 

the disk of the wing, expanding slightly in the n1iddle, about four times as 
·long as broad, surmounting five to six cellules. Quadrilateral very slender, 

five or six times as long as its basal breadth, its lower about one-fourth 

longer than its upper side, its outer side oblique. Nodus rather rnore than 
one-third way from the base to the pterostigmu. ; twenty-seven postcubitals. 
Wings rather stouter than in L. hyalinum. 

Length of wing, 34.5mm; breadth in n1iddle, 8.5mm; in middle of petiole, 
1.5mm; distance from nodus to pterostigrna, 18mm; from nodus to base, 
10.5mm. · 

Florissant. Two specimens, Nos. 6927, 8163. 

Legion AGRION de Selys. 

All the fossil species of this group, both in Europe and Arnerica, have 

been referred to the genus Agrion, which is by far the richest of its mem­
bers at the present day. 

AG RION Fabricius. 

This genus, in recent. times one of the largest and most cosmopolitan 
of the legion to which it belongs, is represented in the rocks by a single 
species in Europe, A. aglaope Heer frorn Oeningen, and the two species 
frorn America here described. Besides these a single itnmature species has 
been found in Europe (Oeningen) and another in America (Florissant), 
which are placed in this group as typical of the Agrionina. 

The genus is, as stated, cosmopolitan, but its richest representation is 
in the tropics, an& in the northern hemisphere at least it is n1ore richly de­
veloped in the New World. The two species here described from wings 

are not sufficiently perfect to decide into what subgenus they will fall, but 
they are certain! y closely related to each other and appear to be most 
nearly allied to Amphiagrion or else to Pyrrhoson1a or Erythromrna. 
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The American fossil species of Agrion .which are represented by their 

wings ·may be separated as follows: 

Table of the species of Agrion. 

Four antenodal celltiles below the short sector; antenodal portion of the costa scarcely arched. 
1. A. mascescens. 

Three antenodal cellules below the short sector; antenodal portion of the costa noticeably arched. 
2 . .A. exsularis. 

1. AGRION MASCESCENS. 

Pl. 13, Figs. 8~ 9. 

This species is represented by a pretty well preserved specimen and 
its reverse showing n1ost of the body, a part of the legs and the wings, but 
the latter confused by the overlying of those of one side upon those of the 
other. The he~d is preserved only enough to show its form, which has 
nothing peculiar, and the same may be said of the thorax. Sevel} joints of 

- the slender abdornen are preserved, the second of which indicates that the 
specimen is a n1ale. The head and thorax with the legs are black, but the 
abdomen is colorless; the legs are doubled up, the fernora about as long as . 
the breadth of the head, and the tibial spines, of which there are seven or 
eight in a row, are a little shorter than the interspaces between adjacent 
ones 'rhe wings are scarcely depressed at the nodus, the antenodal por­
tion of the costal margin almost straight, hyaline with black veins, the 
pterostigma normal, rhomboidal, slightly longer -than broad, alike on both 
wings, the only difference being in a slightly greater obliquity of the outer 
and inner margins (and especially of the outer) arid the sliglitly shorter 
lower margin in the front wing; very pale fuliginous, fading out towards 
the margin,s, margined with heavy blackish veins, surmounting a single 
cellule. The inferior sector of · the triangle originates far before the basal 
postcostal ne.rvule, which is Rituated slightly nearer the second than the first 
antecubital nervule. The arculus is directly beneath the second antecubital 
nervule. There are apparently eleven postcubitals on the fore wing and 
there are ten on the hind wing. Quadrilateral of the fore wings with the 
inner and upper side of similar length and half as long as the lower side; 
on the hind wings the inner side is considerably shorter than the upper, and 
the latter nearly three-fifths the length of the lower; four antenodal cellules 
below the short sector; the petiolation begins unusually near the base of the 
wing or considerably before the first antecubital nervure. 'rhe nodal orig-
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inates rather less than half-way from the nodus to the pterostigrna; the-sub­
nodal terminates quite beyond the extreme tip of the pterostigma, the 
median below its tip, the short sector, which ends in a zigzag course, before 
the pterostign1a and below the origin of the ultranodal; the superior sector 
of the triangle, which is straight to the tip, midway between the origin of 
the nodal and the pterostigma; and the inferior sector of the triangle, which 
becomes zigzag a little beyond ~he nodus, tenuinates a little befoi·e the last. 

Length of wings, 21.3mm; breadth, 4.6mm; distance from ·n~dusto base, 
7.25mm; to arculus, 3.4mm; to center of pterostign1a, 12.5mm; breadth of head, 
3.5mm; diameter of eyes, 1.25mm; length of thorax, 5mm; of femora, 3mm; of 

tibial spines, 0.25mm; of abdomen (seven joints), 24.5mm; of first joint, 0.6mm; 
second, 1.8mm; third, 4.4_~m ; fourth, 5mm; fifth, 4.6mm; sixth, 4.6mm; seventh, 
3.4mm; width of last, 1.2mm. 

While the venation of the wing proves that this insect belongs in the 

legion Agrion, the unusually short petiolation of the wing shows that it 
can not be referred to Tele basis, and the short spines of the tibire that it can 
not be an ~t\.rgia. To which of the nun1erous subgenera of Agrion it should 
be referred can not be determined at present, but frorn the apparent want of 
postocular spots and the early origin of the inferior sector of the triangle 

it would appear to be n1ost nearly allied to An1phiagrion or else to Pyrrho­
soma or Erythromma. If to the former its affinities are with tropical 
An1erican forn1s; if to the latter with temperate forms of either hemisphere. 

Florissant. Two specinwns, Nos. 6824, 7158. 

2. AGRION EXSULARIS. 

Pl. 13, Fig. 6. 

A single nearly perfect wing differs so slightly from A . . 1nascescens 

that it would appear to belong to the same restricted genus, although from 
our ignorance of the length of its tibial spines it n1ight be considered an 
Argia. The wing, which is apparently an upper one, is a little depressed 
at the nodus, the antenodal portion of the costal margin being somewhat 
arched, hyaline with black veins, the pterostigma normal, rhomboidal, 
slightly longer than broad, the outer and inner margins considerably 
oblique, the outer perhaps the n1ore so, fuliginous, margined, especially 
within, with heavy black veins, surmounting rather more than one cellule. 
The inferior sector of the triangle originates before the basal postcostal nerv-



140 TERTI.ARY INSECTS OF NORTH .AMERICA. 

ule or just beneath the first antecubital; the petiolation therefore begins at 
this point; the basal postcostallies n1idway between the two antecubitals; 
the arculus is directly beneath the second antecubital nervu.le; there are 
eleven postcubitals; quadrilateral with its inner side scarcely shorter than 
its upper, the latter half as long as the lower side; three antenodal cellules 

. below the short sector. rrhe ultranodal originates only two cellules before 

the pterostigma; the nodal at scarcely less than half-way from the nodus to 
the pterostign1a; the subnodal terminates just below the tip of the ptero­
stigma, the median below its n1iddle; the short sector, which has a zigzag 
course in the outer fourth of the wing, terminates apparently below the 
base of the pterostigma or scarcely short of it. 

Length of wing, 21.65mm (the extreme base is not represented in the 
p!ate, although part of it is preserved); breadth, 4.35mm; distance from 
nodus to base, 7.65mm; to arculus, 3.5mm; to center of pterostigma, 12.5mm. 

This species differs fron1 the preceding principally in the longer petio­
lation of the wing, the arching of the base of the costa, the nun1ber of ante­

nodal cellules beyond the quadrilateral, and the n1ore apical termination of 
the upper sectors. 

Florissant. One specimen, No. 8146. 

AGRION TELLURIS. 

Pl. 13, Fig. 10. 

Two nymp.hs, evidently belonging to the same species, have been found, 
and, considering the impossibility of determining to which, if any, of the 
species of Agrionina found in the perfect state they belong, they are treated 
as distinct, following the precedent set by Heer, and followed by others. 
The head i~ full, well rounded in front, squarely truncate and a little angu­
lated behind, about half as broad · again as long, scarcely broader than the 
thorax ; the antennre, or such parts as are preserved, are very slender, a 
little shorter than the head, the basal joint twice as stout, about twice as long 
as broad. The legs are very long and slender, especially the hinder pair, 
which would reach to the base of the antepenultimate abdominal joint; the 
femora are narrowly and equidistantly four tin1es barred with dark bands, 
the extreme bands at base and apex ; the tibire are less than half as broad 
as the femora and have a broader median dusky band. The dark wing pads 

are long and slender, twice as long as the width of the abdomen, and less 
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than half as broad, nearly reaching the extremity of the third abdon1inal 

segment. The abdom~n is equal, scarcely tapering apically, the jojnts twice 

as broad as long, entire, not excepting the last. The caudal flaps or tracheal 

pads are considerably more than half as long as the abdomen, the tniddle 

one, showing on the left in Fig. 10, long, slender, fusiform, pointed apically, 

largest a little beyond the middle; the lateral pair are much larger and 

asymn1etrical, the inner flange, or the portion of the tracheal pad lying 

within the median rod, being subequal, but broadest just before the tip, as 

broad throughout as the broadest part of one flange of the median flap ; the 

outer flange grad!Jally expanding with a slight convexity frorr1 the base to a 

little beyond the middle, where it is twice as broad as the opposite flange, 

and then tapering rapidly, regularly, and with a scarcely perceptible con­

cavity, to the tip of the median rod; the edges of the pads are delicately 

denticulate, distantly on the expanding basal portions, more densely on the 

apical tapering parts and especially on the outer edges of the lateral pads, 

the· denticulations, like the median ribs, being black. 

Length of body (excluding tern1inal flaps), 21mm; of front femora, 

3.25mm; nliddle femora, 3.25mm; hind femora, smm; hind tibire, 6.25mm; 4ind 

tarsi, 2 25mm; wing pads, 6.5mm; breadth of head, 3.5mm; thorax, 3mm; base of 

abdon1en, 2.65mm; tip of same, 2.1 mm; length of tertninal flaps, 7.5mm; 

breadth of lateral flaps, 2mm. 

In the present state of our knowledge of the larvre of Agrionidre it is 
irnpossible to. indicate with any certainty the position o'f this nymph. The 

absence of any sign of the n1ask, too, will remain a difficulty when we are 

more familiar with the living forms, but the small size of the head and the 

shape of the antennre and caudal flaps will afford good points for. comparison. 

Florissant. Two specimens, Nos. 13525, 1417 4. 

Tribe £SCHNIN A Hagen. 

This group of larger Odonata seems to have been less ric4ly endowed 

with species and genera than the other fan1ilies both in past times and at 

present. The rnost recent study of the group by de Selys, which has just 

appeared, divides the ~schnid& proper into five genera and twenty-three 

subgenera, of which ~schna, with n1ore than half the subgenera, embraces 

more than half the one hundred and fifty known recent species and is cos­

mopolitan. It also embraces all the known fossils from the Tertiaries, 
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excepting one from Radoboj, an Anax, first described as .iEschna n1etis by 
Heer. Fout• fossil species are known from the Old "\Y orld and two are here 
described from the New. Of the Old \V orld types one is n1erely mentioned 
by Hagen as found in an1ber and is represented only by the tip of a wing. 
A second, frotn Bornemouth in England, has been figured by Goss without 
a name. It appears to belong to the subgenus Basiooschna, but, as it is cer­
tainly incorrectly drawn in some particulars, it may be in those, such as 
the simplicity of the subnodal sector, upon which this suggestion is based. 
The other two, ./Eschna polydore and JE. tyche from Oeningen, were 
described nearly thirty-five years ago by Heer, and are cert~inly very closely 
allied, though distinct, as He_er pointed out. They seen1 to belong pretty cer­
tainly to .iEschna s. s., and are apparently not far ren1oved from the European 
.1£. mixta Latr., as I judge from direct comparisons with the entire series 
referred by de Selys to .iEschna s. s., which I have had the opportunity 
of studying in the Cambridge Museum through the favor of Dr. Hagen. 
Heer also llirectly compares the former to that species, as I subsequently 
noted. Our independently formed opinions have therefore completely coin­
cided. These two species are also very nearly allied to one of the Atneri­
can forn1s, which, however, more closely resembles a con1mon American 
species, .iE·. constricta Say. The other American fossil belongs to Basioo­
schna. The resmnblance of the Tertiary ooschnid fauna of Europe and 
America appears therefore to have been tolerably close. (Septentber, 
1883.) 

.iESUHN A Fabricius. 

All the fossil .iEschnina known, excepting one (an An ax), belong to 
.iEschna, two European . and one American to .iEschna proper, and one 
from each country to Basiooschna·. 1 

The species of .iEschna fron1 Florissant known by their wings may be 
separated thus : 

Table of the subgenera of ..!Eschna. 

Snbnodal sector forked, its upper fork separated from the no1al by a single row of cells; pterostigma 

hardly more than three times as long as broad and only one-fourth as long as the space between 

it and the nodus ............ · ..... --~- ........••.•.............••..••........••••. I. ..!Eschna s. s. · 

Snbnodal sector simple, separated from the nodal by three rows of cells; pterostigma four or five 

times as long as btoad, more than one-third as long as the space between it and the nodus. 
. 2. Basimschna. 

1 Vide supra.. 
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1. Subgenus ~SCHNA Selys. 

This group of the genus ~schna is a cosmopolitan one, and ·includes 

a larger proportion of the species fhan any other. To it belong two 
European and one Arnerican fossil species, all clm1ely allied, but the 

European more nearly related to an existing European species, ~. mixta, 

the American to an existing American species, 1E. constricta, than to any 
others. 

~SCHNA (~SCHNA) SOLIDA. 

Pl. 13, Fig. 1. 

A ren1arkably well preserved front wing, the extren1e base only lost 

Wing of rather srnall size and rather slender, the middle line of the basal 
half bent at a slight angle with that of the apical half; tip of the wing uni­

formly rounded; nodulus above the principal sector strongly and rather 
regularly curved, much nearer the pterostigma than the base; nodal sector 
curved rather gently upward in the n1iddle . portiori of its course but ternli­
nating some distance below the apex of the wing; subnodal sector forked 
widely a little before the pterostigma, the upper fork turning abruptly 
upward at its origin; the intercalated sector between th_e subnodal and 

median forked below the base of the pterostigma, its upper fork also curved 
upward and separated at tip from the lower fork of the subnodal by only a 
single row of cells, as usual; n1edian and short sectors separated in the 

apical half (or less) by a double row of cells in the discoidal.field below the 
triangle, first two, then three, and afterwards four or five rows of cells irreg­

ularly disposed. Pterostign1a scarcely four times as long as broad, the 
inner and outer margins very oblique and parallel; color blackish castane-

. ous, the bordering veins black. Antecubitals n1ore than twenty-two (prob­
ably about twenty-five), postcubitals fifteen. 

Length of wing rnore than 41 mm (probably 44wm); breadth, 1 0.5mm; dis . 

tance from nodulus to base of pterostigma, 15mm; length of pterostigma, 4rnm. 

This species plainly belongs to the subgenus ~schna. By favor of 
Dr. ~agen I have compared it directly with all the species referred by 

Selys to that group, excepting a couple of rare forms, and unquestionably 
it is n1ost closely allied to ~. constricta, though closely resembling .LE. 
march ali. Indeed, the resemblance to ~. constricta is closer than I have 

yet found between any well preserved Florissant insect and any living 
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type; it agrees better with it than -LE. constricta does with any other living 
form. The nodal sector of 1E. solida is not so strongly curved as in -LE. 
constricta, and the pterostigma of the fossil is slightly longer; these are the 
most important distinctions that were noted. 

Florissant. One specin1en, No. 834 7. 

2. Subgenus BASLESCHNA Selys. 

As was stated in the general ren1arks under -LEschnina, Goss's unnamed 
.lEschnid fron1 Bornemouth, England, probably belongs to this group; an 
interesting fact since, so far as I know, it is exclusively an Atnerican group, 
and one of our own fossils falls therein. It is the only subgenus of -LEschna 

besides -LEschna proper which is known in a fossil state. 

-LEsCHNA (BASlLESCHNA) SEPARATA. 

Pl. 13, Fig. 15. 

A cotnplete front w\pg and its reverse broken near the course of the 
tnedian sector and the part below crowded up against the upper portion, so 

as to confuse the parts next the line of fracture. 
The wing is of rather small size, rather slender and straight; the tip 

is slightly angulated rather below the n1iddle of the wing; nodulus placed 

at almost two-thirds the distance frorn the base to the pterostigma, scarcely 
directed backward above the subcostal, below that straight, directed some­
what forward . and reaching the subnodal; nodal sector curved rather 
strongly and son1ewhat rapidly upward in the rniddle part of its course, 
terminating a little distance below the tip of the wing; subnodal sector 
simple and beyond the base of the pterostigma subparallel to the nodal ; 
the intercalated sector between the subnodal and the n1edian simple, 
but curved in the course of what would be the superior fork if it were 
branched, and even n1ore strongly curved than in -LEschna solida; 1nedian 
and short sectors separated apically by a double row of cells, but to how 
far from the n1argin can not be seen; in the discoidal field below the tri­
angle there are at first two, then three, and afterwards four or five rows of 
cells, the last arranged in somewhat obscure oblique series. Pterostigrna 
five tirnes as long as broad, both outer and inner margin very oblique, but 
the outer n1uch more so than the inner; the color uniform pale clay brown, 
but the thickened bordering veins black. Antecubitals twenty-three, post­
cubitals thirteen. 
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Length of wing, 44mm; breadth, 10.2mm; distance from base to nodulus, 

21.5mm; from nodulus to base of pterosti.gma, 13.2mm; length of ptero­
stigma, smm. 

This species differs from .lE. solida in its more pointed tip, straighter 
·form, sin1ple sub nodal sector, which is separated from the nodal by three 

rows instead of one row _of cells, and by the greater approxin1ation ·of t~~e 

nodulus to the pterostig1na as well as by the greater length of the latter. 

It is very closely related to JEschna janata Say, which Selys makes 

the type of his Basireschna. The nodal sector has precisely the same 

curve just before the pterostigma, and it differs mainly in the n1ore arcuate 

tip of the principal nervule intercalated between the snbnodal and n1edian 

sectors. 

Florissant. One specirnen, Nos. 8164 and 11693 . 

.lESCHNA LARVATA. 

Pl. 13, Fig. 11. 

A single specimen of a larva has been found belonging to this genus 

and not ilnprobably belonging to one of the species described; but as this 

can not from the nature of the case be determined it will be best to give it 

a distinct nan1e for ready reference. The front half of the body is rather 

obscure, but the outline shows the form with sufficient distinctness. The 

body is largest in the middle of the abdomen, scarcely. decreasing in size 

anteriorly, but posterior~y narrowing somewhat rapidly beyond the f{)urth 

abdon1inal segment; the outer edges of the posterior borders of the seg­

ments are not produced; the three anal valves are distinctly seen, are very 

slender and finely pointed; one of the legs is preserved, showing that it is 

slender and of the usual form. 
Length of body, 34.5mm; breadth in middle of abdomen, 7.5mm; at 

base of abdomen, 6mm; at base of anal valves, 2.5mm; length of latter, 

3 25mm; of femur of hind (~) leg, 6mm; of tibia, 4.5mm; of tarsi, 4.2bmm . . . 
Florissant. One specimen, No. 1816. 

Tribe LIBELLULINA Hagen. 

A ·sn1all num her of species of this tribe occur in the European Ter­
tiaries. 

VOL XIII--10 
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LIBELL ULA sp. 

PI: 6, Figs. 4, 16. 

(Libellulina) Scudd., Bull., U. S. Geol. Geogr. Surv. Terr., IV, 775 (1878). 

Fragments of an abdomen in obverse and reverse are prqbably to be 
referred to Libellula only in the broadest possible sense, but they are insuffi­
ci'ent to give further determination. They eviqently represent four or five 
of the terminal segments of the body, there being first three segments of 
equal breadth and a similar length, a little longer than broad, with a slight 
median carina; and then three others without a rnedian carina and with 
continually decreasing length, the first of them (probably the eighth seg­
ment) half as long as the preceding, but of the same width; the next half 
as long as the one which precedes it, but narrower, and the last still narrower 
(but imperfect). 

Length of the fragment, 20mm; of its third (seventh~ abdon1inal) seg­
ment, 4.5mm; breadth of same, 3.5. 

Green River, Wyoming. One specimen, Nos. 4175 and 4176. 

Suborder PLANIPENNIA Burmeister. 

The collections obtained at Florissant embrace eight genera. and thir­
teen species of planipennian Neuroptera. All of the species and four of the 
genera are new, and belong to four families. ·The Raphidiidre are the n1ost 
numerous, embracing Raphidia, with a single species, and Inocellia with 
four; the species referred to Raphidia hardly belongs to it in a strict sense, 
since the costal vein is excessively short, there are no costal ·veinlets, and 
the sectors do not originate obliquely fron1 the radius, but more indirectly 
by transverse veins; all the species of Inocellia, which fall into two sections, 
differ from living types and also from the species found in Oligocene amber 
of the Baltic in having no transverse series of regular discoidal areoles be­
low the pterostigma. A single species of Osmylus represents the Heme­
robidre, and differs from living forms, as does also the amber species, in the 
sinlple character of the costal nervules, the much smaller number of sectors, 
and the lin1ited supply of cross-veins in the basal half of the wing, giving 
this region a very different appearance fron1 its rather close reticulation in 
modern types. It_ n1ay here be noticed that as a very general rule the neu­
ration of the wing is n1uch closer in n1odern Planipennia than in their Ter­
tiary representatives. 
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There are four species of Chrysopidre, referable to two genera, each of 

them extinct; Chrysopidre have not before been recognized in Tertiary strata) 
the single species poorly figured by Andra, and never carefully studied, 
being much more probably one of the Hemerobid~. These two genera, 
called Palreochrysa and Tribochrysa, are allied to the living N othochrysa, 
but differ from modern types in the zigzag course of the upper cubital vein, 

and in its direction, which is through the middle of the wing, as well as by 
the sn1aller number of sectors and the entire absence of any transverse 

series of gradate veinlets; Palreochrysa is represented by a single species, 

Tribochrysa by three, and the genera differ from each other in the course 

of the upper cubital vein, which in Paheochrysa is direct and bordered by 
comparatively uniforrn cells, while in Tribochrysa it is doubly bent in the 

middle, and is the!efore bordered by very unequal cells~ Two species of 

Panorpidre have been found, one of which is referable to a new genus, Hol­
corpa, which differs from Panorpa in tho entire absence of cross-veins, and 
is remarkable for the spots on the wings. All these have been discovered 

at Florissant only. No planipennian Neuroptera have been found in the 
Green River shales, but the Tertiary beds of British Colun1bia have fur­
nished a single species of Hemerobidre, belonging to an extinct genus allied 

to MicromllS, and which I have called Bothromicronius; and we have re­

mains of one of the Sialidre from beds of Laramie age in Colorado, which is 

introduced here. 
The number of species of Tertiary Planipennia is nearly doubled by the 

discoveries already made in the American Tertiaries, but the farnilies, and es­

pecially the genera, are very differently represented on the two continents; 

thus the Raphidiidre have in Europe only one species of lnocellia, while, 
on the other hand, the Hemero bidre show one or more species each of 

_ N yn1phes, Sisyra, Hemerobius, and Osrnylus. The Chrysopidre, as stated, 
are unrepresented, although two species are known from the Jura. The 

Panorpidre have one species of Panorpa and three of Bittacus? while there 
are also two species of Ascalaphus and one each of Myrmeleon, Chau­

liodes, and Coniopteryx, belonging to families not found fossil in ,.this coun­

try. (September, 1883.) 
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Family SIALINA Leach. 

This family is composed of two groups, each represented in our rocks. 
As they differ somewhat rema~·kably in history and distribution, such gen­
eral remarks as can be made will appear in contrasting the statements which 
follow under each. 

Subfamily SIALID.lE Stephens. 

The Sialidre are evidently an expiring type. A considerable number 
of Paleozoic forms have been referred, with 1nore or less reason, to it or its 
vicfnity, and certainly the resemblance of its modern genera to the bulk of 
the ancient neuropteroid types is greater than can be affirmed of any other 
n1odern group. Yet even in the Mesozoic period we know of co1nparatively 
few examples; Hagen refers an undescribed species fro1n the Jura to Cory-

. dalus; Westwood figures a Sialium from the Pur becks, and the species given 
here, belongiug to the disputed Laramie beds, is known only by its egg­
masses; I have also shown that the larval Mormolucoides articulatus Hitchc .. 
from the Connect1cut River sandstones is to be regarded as a sialid. In 
Tertiary times, where the nun1ber of insects known is vastly increased, we 
, find no greater representation. One species only, Chauliodes p~·isca, from 
. the amber, is well known; Gravenborst and Burmeister speak of a Semblis 
fro1n amber, which may be the same as Hagen's, above mentioned; and an · 
insect's leg from Rott has been doubtfully referred here. No species of this 
group has been found in the American Tertiaries. So too we find the exist­
ing species very meager as compan~d with other fan1ilies of N europtera; 
but that some existed in American Tertiaries can not be doubted by any 
who will compare our huge living Corydalus with the still n1ore gigantic 
Corydalites from the Laramie beds. (September, 1883.) 

CORYDALITES Scudder. 

Corydalite8 Scudder, Bull. U. S. Geol. Geogr. Surv. Terr., IV, 537 (1878). 

The egg-masses thus natned were described by me in 1878, but it was 
not until the publication of a figure of one of them in Zittel's Handbuch der 
Palreontologie, in 1885, that their existence in beds of quite similar age in 
Europe was recognized. On this point I may quote frorn a letter written n1e 
by the Marquis de Saporta in May, 1886; 



NEUROPTERA-PLANIPENNIA-SIALINA. 149 

Il m'a suffi de jeter les yeux sur votre figure 981 pour reconnaitre l'ident.ite par­
faite de votre Corydalites fecund urn avec des corps fossiles, ayan t me me aspect et me me 
composition qui ont ete recueillis en assez bon nombre et parfaitement conserves dans 
notre terrains a lignites de Fuveau pres d' Aix, et juHtement ces lignites sont main te­
nant rapportes universellement au Garumnien inferieur, et. meme plus bas au Oam­
panien, c'est a dire, a l'horizon de la craie superieure. II est done tres interessant de 
constater la presence de ces nids ou reunions d'mufs de Corydalis, au meme niveau, en 
Europe comme en Ameriqu~ et probablement dans les memes conditions de depot. 
Les Corydalites fecundnm ont ete recueilli~ ~\ ·rrets pres de Fuveau clans IPS lits char­
bonneux exploites, ou ils se trouvent associes a des feuiUes de Nelumbiom. II est 
meme visible que ces Nelumbium ont vecu ~mr place et les Corydalites ont du vivre 
cote a cote et placer leurs mufs dans des memes lieux. 

CoRYDALITEs FECUNDUM. 

Pl. 4, Figs. 5-7, 13~16, 18-21, 23. 

Corydalites feoundum Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 5:~7-540 (1878); in Zittel, Haudb. 
Palreont., I, II, 776, Figs. 98la, b (18t:!5); White, Rep. U. S. Geol. Geogr. Surv. Terr., XI, 173-174 
(1879). 

Under this name I have classed an insect which laid some remarkable 

egg-masses, obtained in numbers by Dr. C. A. White, at Crow 'Creek, fifteen 

rniles northeast of Greeley, Colorado, · in lignitic beds of the Laramie group. 

These egg-tnasses are five centimeters in length by nearly two in breadth 

and one in height, nearly equal throughout, rounded and slightly pointed 

at the tips, and of a dirty yellowish brown. They are estimated to contain 

each about two thousand eggs definitely arranged, and coated with a cov­

ering of what was presumably albuminous n1atter, which also surrounds 

each .egg. The close general resemblance of these eggs and of their clus­

tering to that of the eggs referred by Mr. 0. V. Riley to the neuropterous 

genus Oorydalus 1 leave little doubt concerning their probable affinities. 

Mr. Riley's de~cription is as ~ollows : 

The egg-mass ofCorydalus cornutus is either broadly oval, circular, or (more excep­
tionally) even pyriform in circumference, flat on the attached side, and plano-convex 
[broadly convex is doubtless meant] on the exposed side. It averages 21 mm in length, 
and is covered with a white or cream colored albuminous secretion, which is gener­
ally splashed around the mass on the leaf or other object· of attachment. It contains 
from two to three thousand eggs, each of which (Pl. 4, Figs. 17, 22) is 1.3mm long and 
about one- third as wide [be figures them of a slenderer form], ellipsoidal, translucent, 

·~ordid white, with a delicate shell, and surrounded and separated from the adjoining 
eggs by a thin layer of the same white albuminous material which covers the whole. 
The outer layer forms a compact arch, with the anterior ends pointing inwards, and 

1 It has been suggested that these may belong rather to Chauliodes, a closely allied genus of 
Neuroptera; bnt Mr. Riley declares that they are identical with those found in the body of Corydalus. 



150 TERTIARY INSECTS OF NORTH .AMERICA. 

the posterior ends showing like faint dots through the white covering. Those of the 
marginal row lie flat on the attached surface; the others gradually diverge outwardly, 
so that the central ones are at right angles with said object.· Beneath this vaulted 
layer the rest lie on a plane with the leaf, those touching it in concentric rows, the 
rest packed in irregularly ~1 

In the fossil ootheca the mass is much larger and n1ore elongated, and 

possesses besides one characteristic in which it differs strikingly from that 

of Corydalus (and on which account particularly I have used a new 

generic appellation), viz, the division of its mass into two longitudinal 

and equal halves by an albuminous wall, or rather by double albuminous 

walls, which may be ·parted above, leaving as the only connection between 

the two halves their common albuminous floor. There are indeed a few 

specimens which show no sign of this division, but a median furrow, or a 

deeper and more con1plete separation of the two halves, is so prevalent that 
this seems to be the only explanation to be offered for its appearance. 

Their ·absence in the few specin1ens ·is probably due to defect of preserva­

tion. The c?mmon albuminous floor and the upper and outer albuminous 

coating are o~ ren1arkable thickness, varying from one to three milli­

meters; but the coating attenuates to a mere lan1ella as it passes down the 

median furrow, so that when the mass remained quiet in the position in 

which· it was .laid, the lateral halves pressing closely against each other, the 

combined thickness of the two albuminous walls would together no more 

than equal the ordinary thickness of the albuminous partition between any 

two contiguous eggs. That such a partition existed even in those which 

do not now show it seems probable from the regularity of the furrow in 

every instance of its occurrence and by its prevalence; some specimens 

merely show a sharp groove along the middle, the halves remaining in 

complete juxtaposition; 2 others again are so c9mpletely separated as to be 

curled over and meet beneath (Figs. 19, 23). 
This, together with the fact that the egg-mass is otherwise extremely 

regular (showing only so little plasticity as to allow one broad side to be 

straight, while the opposite is a little convex) and never exhibits the slightest 
tendency to coil longitudinally, leads n1e to believe that the egg-masses 

were laid in the water of shallow basins, upon the muddy floors, which 

1 Proc. Am. Assoc. Ad. Sci., vol. 25, pp. 277-278. 
11 TheAe specimens are some from which w6athering has removed their outer albuminous coating; 

perhaps, if this had remained, the furrow would have been concealed by the complete union of the 
attingent albuminous walls. 

. . 
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could be reached by the abdomen of the insect while resting upon a stone 

or overhanging twig. In this medium the albun1inous secretion would ex­
pand to the utmost; if the bunch of eggs remained undisturbed, it would 
present us with the 1nore regular hirudiniforn1 masses that have been found; 

if rolled about by the disturbance of the waters, the two halves would curl 
toward each other more or less closely, forming a subcylindrical mass, and 

inclose between their approaching walls more or less of the mud in which 

they are rolled. This is exactly the appearance of most of them now, 
inclosing the satne substances as that within which they and the accompany-

, ing Bnlimi and other fresh-water mollusks lie ernbedded.1 

. These masses differ frorn those of Oorydalus in the extraordinary an1ount 
of albuminous matter which surron.nds both the entire 1nass (Fig. 16) and 
each individual egg (Fig. 7). This is perhaps to be explained. by the 
medium in which they appear to have been laid, and will in part account 
for the vast size of the ootheca, which are much larger than any mass of 

insect eggs which I can find noticed. · The size of the n1ass, however, is 

also due to the greater magnitude of the eggs themselves, which are twice 
as long as and proportionally larger than those of Corydalns (Figs. 1 7, 21 ), 
and lead to the conviction that we are to look in the rocks of the Laramie 

Group for an insect of great magnitude, closely allied to our Corydalus, 
itself the largest of all known Sialina. It can hardly be doubted that it 

n1ust have been at least double the size of the living type. The number of 

eggs laid is about or nearly the same as in Corydalus, presuming, in either 
case, all to be laid at once. 

Compared with the eggs, the albuminous substance surrounding them 

is n1uch softer, more or less friable, and easily ren1oved, being everywhere 
composed of fibers running in the same direction as the longitudinal axis 

of the egg. The weathering of the speCin1ens has been such that in sev­
eral instances the whole albun1inous cap has been removed, and, in others a 

large part also of the interovular partitions, leaving the eggs standing erect, 

each separated from its neighbors by from one-third to one-half its own 
thickness. In many cases the eggs can be pulled from their cells; and, al­

though frequently flattened, they may be studied alinoRt as well as if living. 
The eggs (Fig. 21) have an average length of 2.6mm and a. central 

1 The deposit in which they occur is a fresh-water one; but Mr. Lt>squereux informs me that brackiEh­
water forms are found both above and below them. ]'or details concerning the age of the deposit and 
the fossils associated with Corydalites, see the article by Dr. C. A. White, quoted above. 
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width of 0.6mm; they are nearly cylindrical, but faintly arcuate, slightly at­

tenuat_ed at the anterior extren1ity, and slightly tumid on the posterior half~ 

at the tip of which they taper rapidly, rounding off to a rath~r broadly con­
vex extremity, which is flattened or often sunken in a circular central space 
0.1 mm in dian1eter (Fig. 7), outside of which the surface is rather profusely 
filled with very shallow, obscure, circular pits, averaging 0.01 rum in diameter. 

The anterio.r extretnity (Figs. 5, 6) terminates in a slightly elevated, thin, 

subtuberculate rim, inclosing a terminal portion, whose surface gradually 
rises c_entrally to form a truncated cone, and is pitted with saucer-1ike depres­
sions, gradually diminishing in size up the sides of the central extension; 

the latter is about as long as the breadth of its tip; its extre1nity (Fig. 18 ), 
0.04-0.055mm in diameter, is more or less sunken, with a central circular 

pit (the micropyle) 0.01 mm in diameter; while the rounded margin of the ex­

tension is made more or less irregular by the saucer-like depressions which 

sunnount it, but have now bec01ne of extre1ne minuteness. 
This structure of the anterior extrernity of the egg agrees with what 

was previously known of the egg of Sialis, but no mention of the elevated 

point was made in -~fr. Riley's description of the egg of Co rydal us. It oc­
curs there, however, as I find by examination of eggs he has kindly sent me. 

These eggs ofCorydalus (Figs. 17, 22) also show the sunken space at the pos­
terior end, and the sides of the egg are marked nearly as in the fossil, the 
surface of the latter being broken up by scarcely elevated, slight ridges into 

obscure, transverse, hexagonal cells, one-tenth of a millimeter long (across 
the egg) and one-fifth as broad, those of adjoining rows interdigitating. 

In the disposition of the eggs also these masses differ from those ot 
Corydalus, for they are arranged in a radiating n1anner aroun~ the longi­
tudinal axis of the ootheca. All of them partake of this arrangement 
even when, as rarely happens, there are two layers in place of one over 

parts of the mass ; in no case are any of the eggs packed in irregular! y, 

as is the case .with a portion of those of Corydalus, according to Riley. 

As in Corydalus, however, the posterior ends are those which are directed 
toward the upper alburninous coating, which in many cases shows very 

slight subhexagonal or circular dep~essions or elevations corresponding to 

the position of the extrernity of the egg beneath, just as in Corydalus the 
poste;rior ends · of the eggs show "like faint dots through the white cover­
ing." The outer albuminous coating appears in the fossil to be . made up of 
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as tnany parts as there are eggs, the interovular fibrous material extending 
to the surface of the ootheca, forming walls to deep cells which contain 
eggs, and which are corked up, as it were, by plugs of albuminous material. 
These plugs seen1 to be very similar to the cell-walls, having been com­
posed apparently of viscous threads, also running in the same direction as 
the longitudinal axis of the egg; but in some cases the cell-walls beyond 
the eggs have become bh1ckened, while the plugs retain their normal color 
and separate readily from thmn. 

When the egg-n1ass was undisturbed, the outermost eggs lay horizon­
tally, and those next the rnedian furrow vertically (Fig. 15); the division 
walls of the cells were therefore thinnest below, and it appears probable 
that the young rnade their escape at the botto1n of the nredian furrow, where 
the outer coating is also ~hinnest, though not so presented in the schematic 
figure. Where double layers occur, the eggs of the upper seen1 to be in a 
direct line with those of the lower layer, egg for egg, as if a cell of double 
length were stocked with two eggs, separated by an albuminous partition, 
and in this case the albuminous floor and covering are thinner than usual, 
so that the egg-mass is not greatly enlarged nor distorted. When two 
layers were thus formed, the yoi1ng larvre of th_e upper layer must have 
escaped through the emptied cells of the lower. 

It only remains to add that with a single exception these 1nasses differ 
comparatively little in size, most of them being nearly or quite five centi­
meters long, although some scarcely exceed four centimeters. rrhe single 
exception is of a mass only a little more than fifteen tnillimeters long, six 
millilneters broad, and three millimeters high. It shows no furrow, but 
may represent only one lateral half of an egg-mass, as the walls of one 
side are steeper than those of the other and look like the sides of a 
1nedian furrow. This n1ass is so small that only by presuming one-half 
to be gone and the albuminous covering to be thinner than usual can it 
be regarded as belonging to the same species with the others, although 
evidently of a sin1ilar nature: In case it belongs to the same species, it 
tnay be looked upon as probable that a female usually deposited all her 
eggs in a single bunch, but that in this case son1e accident preventing it, 
the remnant was subsequently laid in a tnass of .much smaller dimensions, 
one-half of which is preserved. This is the view I am disposed to adopt. 

• Crow Creek; near Greeley, Colorado (Laramie group). Dr.' C. A. 
White. Many specimens. 
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Sub:family RAPHIDIIDJE Stephens. 

Hitherto only one species of this group has been found in Tertiary 
beds, and its earlier existence is unknown; this single instance is Inoceilia 
erigena from am her. Now, however, we find them in the rocks themselves, 
as five species from Florissant are before us, one belonging probably to 
Raphidia, the others to Inocellia. This is perhaps one of the most striking 
of the .facts yet .discovered in the American Tertiaries; for the known 
species of this family not only are exclusively north temperate\ but almost 
exclusively gerontogeic, the only form known from this country east of the 
Sierra N evadas being a (probably introduced) European species; several, 
however, are known from the west coast, whose insect fauna is well known 

to have very strong European, or at least gerontogeic, affinities. A point of 
additional interest is the faGt that so many species of Inocellia are found and 
only one of Raphidia (and that doubtful), when Raphidi~ is very rich and 
Inocellia very poor in species at the present time. As already stated, the 
amber species is also an Inocellia. (Septen1ber, 1883.) · 

Table of the genera of Raphidiidm. 

Pterostigma crossed by veiulets and therefore composed of more than one cell; wings three times as 
lou g as broad .. __ ••. _____ . _ . _ . _ .• _ ••. ___ • __ .• _ •••. ____ • . .. __ . _ •••.. __ •... __ • _ ..• __ •. 1. Raphidia. 

Pterostigma composed of a single cell; wings more than three times as long as broad ... _ .. 2 Inocellia. 

1. RAPHIDIA Linne. 

The single species referred here differs considerably from modern forms 
in the brevity of the costal vein, the absence of costal transverse veinlets, 
and other features of the neuration which render its reference to Raphidia 
doubtfuL It can not be referred to Inocellia on account of the struc.ture of 
the pterostign1a, and it should perhaps be ~onsidered as belonging to a dis­
tinct genus. If a true Raphidia it is the first one that has been found fossil. 

RAPHIDIA (~) TRANQUILLA. 

Pl. 14, Fig. 2 ( J ) . . 
A single specimen in which the head is wanting and the four wings 

are overlapping; the neuration is almost exactly similar in all . the wings, 
and they are of equal siz~, but for the sake of clearness only one of them, 
an upper wing, has been draw~ for the plate. 

1 It was by error that I alluded to these genera as indicative of a warmer climate for ancient ~'loris­
sant in the Annual Report of the U.S. Geological and Geographical Survey for 1878, p. 292. 

• 
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The wings are considerably longer than the ah<lon1en, oval, rounded 
at the tip, with a gently convex inner margin and a nearly straight costal 
margin. The neuration is distinct and black and in the front wings as fol-... 
lows: The pterostigma is small, semi-oval, fuliginous, deepening centrally, 
situated in the middle of the apical half of the wing at tb.e costal margin, 
cut obliquely by a curving transverse veinlet at its outer extremity. The 
costal margin is scarcely expanded at the base, and the costal v~in is ex-
.ceedingly short, terminating in the n1argin before the end of the basal third 
of the wing; this feature, with others in the neuration and the total absence 
(as far as can be seen) of costal transverse veinlets, renders it doubtful 
whether it belongs to Raphidia in a strict sense. · The subcostal vein 
therefore_ for~s a considerable part of the costal border and is widely sep­
arated fr01n the radius and connected with it by a single transverse veinlet 
in the middle of the wing. The sectors do not arise obliquely fron1 the 
radius, b.ut are connected with it by straight transverse cross-veins, making 
two long and large pentagonal cells in the n1iddle of the wing beneath the 
radius, equally broad at both ends. There are three long discoidal areolets, 
the uppermost narrow, the middle one shorter than the others, the outer 
limits of all of them nearer to the apical margin than to the inner li1nits, 
n1aking the marginal -areoles shorter than the discoidal ; all the areolets of 
the central portions of the wing ·are large, being few in nnn1ber, and they 
approach rather near the margin, 'Yith which they are c~nnected by few, 
seldom and then simply furc~te, marginal veinlets. 

Length of thorax, 1.85mm; of abdomen, 5.2mm; of wing, 7.75mm; breadth 
of latter, 2.55mm. 

Florissant. One specin1en, No. 4383 (6'). 

2. IN OOE LLIA Schneider. 

The occurrence of a species of this genus in amber and its present 
existence only in the north temperate region of the Old World and of our 
extreme western coast, where the affinities of the fauna are -decidedly Euro­
pean, render the discovery of four species in our Colorado Tertiaries one of 
special interest. · It is curious, however, that they differ not only from the 
modern forms, but also from the amber species, I. erigena Menge, in lacking 
the regular arrangement of the cells below the pterostigtna to .. fornl a trans­
verse uniform series of discoidal areoles . 
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The species n1ay be separated thus: 

.Table of the species of Inocellia. 

Central sector of the front wing (or the sector which traverses the middle of the wing above the cu­
bital cells) arising from a broken series of transverse veins connecting the radius and 
anal vein ...••................•..••..........................• ·----· ...... 1. I. veterana. 

Central sector of the front wing arising in the angle of, and bisecting, the basal cell formed by the 
junction of the radius and its basal branch. 

Longitudinal row of cells below the radms of equal or subequalleugth. 
Front wing about two and a half times longer than broad; cells just above the cubital cells 

• no longer than they and shorter than those in the row just beneath the radius; pro-
thorax strongly tapering ............. ~ ............. ·----· ................ 2. I. somnolenta. 

·Front wing more than three times as long as broad; cells just above the cubital cells much 
longer than they and as long as those in the row just beneath the radius; prothorax equal. 

3. I. tumulata. 
Longitudinal row of ce11s next below the radius of very unequal length .•••.•••..•• _ •• 4. I. event a. 

1. - INOCELLIA VETERANA. 

Pl. 14, Fig. 1. 

A single specimen has been found, in which the two front wings are 
preserved with an obscure body, lacking the head. This front wing is con­
siderably longer than thorax . and abdomen together, nearly four times as 
long as broad, the apical margin well rounded, not at all produced. The 
venation is distinct, dark castaneous ; the pterostigma is of considerable 
size, faint castaneous, about four times as long as broad, equal, tenninated 
interiorly by a transverse, exteriorly by a very oblique 11:ervule. The cos­
tal margin is straight from the base to the pterostigma with no expansion 
whatever; the figure of the right wing on the plate is incorrect in this par­
ticular, a faint expanded vein being represented where none exists. 'rhe 
subcostal vein runs parallel with the costal vein in the basal half of the 
wing, and is connected with it by four or five transverse or oblique veinlets, 
then suddenly turns upward and joins it at some distance before the ptero­
stigma. The radius runs parallel to the -costal vein throughout, and is con­
nected with the subcostal by two or · three transverse veinlets. The sectors, 
or longitudinal veins of the central portion of the wing, do not arise at 
intervals obliquely from the radius as they do in the other species, as well 
as in the amber I eogena and in modern types, but together form a broken 
transverse veinlet, curving around from beyond the middle of the basal half 
of the radius to the anal vein and at intervals from the upper sector. It 
seems, therefore, to form a sorr1ewhat distinct group of Inocellia. There 
are two sectors springing from the first sector, one in the n1iddle, the other 

• 
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in the n1iddle of the outer half, of the whig; beyond the origin of the first 

sector, or the broken set of transverse veinlets of which its base forms the 

origin, there are four or five very long subhexagonal cells just below the 

. radius, the third from the base reaching the mid~le of the pterostigma. 
The number of sectors is so large that, ornitting the marginal cells, there 
are six radiating series of cells between the radius and the anal vein. The 

, cells of the marginal series are of very varying size and shape, but tpe veins 
which form them are very rarely forked. 

Length of thorax and abdomen, 7.5mrn; of wing, 9mm; breadth of 
san1e, 25mm. 

Florissant. 9ne specirnen, No. 1.385, obtained by the Princeton Expe­
dition. 

2. lNOCELLIA SOMNOLENTA. 

Pl . .14, Fig. 12 ( ~ ). 

One specimen belonging here, with its reverse, consists of a head and 

thorax with fragments of legs and wings, among the latter one nearly per­
fect front wing overlying part of a hind wing. The head is slender and 

very long oval in shape; the thorax stout with a greatly and regularly 

tapering prothorax forn1ing anteriorly a very slender neck. Front wing 
well rounded, rather broad for its length, though its exact breadth can not 
be told from the broken edges. The neuration is distinct and black, the 
pterostign1a faint, fuliginous, long, and equal, about four times as long as 

broad, squarely n1argined basally, obliquely m~rgined distally. The costal 
margin is nearly straight, gently and slightly expanded, the subcostal vein 

tern1inating upon it before it reaches the pterostigma by nearly the length 

of the latter. Beyond the basal c.ell, ~hich is bisected by the last sector, 
and correspor:.ds to the cell situated within the broken series of transverse 
veinlets in I. veterana, there are immediately below the radius three very 

long subpentagonal cells, the second reaching beyond the middle of the 

pterostign1a. Omitting the cells which .border the margin, there are five 
radiating series of cells between the pterostigma and the anal vein; the 

cells are fairly large, varying much in shape but rarely more than twice as 
long as broad, the terminal veinlets next the margin frequently and widely 
forked. 
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Length of head, 2mm; breadth of same, o.smm; length of thorax, 4.5mm; 

breadth of same, 2.4mm; breadth of neck, 0.3mm; probable length of pro­
thorax, 2mm; its breadth at base, 1.75mm; length of fore wing, 7mm; its prob­
able breadth, 2.5mm. 

Florissant. One specimen, Nos. 9373 and 10389. 

Another sper:imen shows the apical half of two overlapping fore wings, 
which differ so little from the preceding that I place it here at least provis­
ionally; it differs principally in the point of immediate origin of one of the 
veins terminating in the apex, which in the speeimen first described origi­
nates in the distal, in this specimen in the proximal of the two cells imme­
di~tely below the pterostig1na. 

Florissant. One specimen, No. 2603. 

3. lNOUELLIA TUMULATA. 

Pl. 14, Fig. 15 ( o ). 

The species is represented by a single specimen and its reverse in 
which the entire body and nearly the whole of the . four wings are pre­
served. The head is obscure and ill-defined in part, with no appendages 
preserved, obpyriform in shape, being broadest in the middle of the 
anterior half or about three-fourths the length, the front broadly rounded, 
behind tapering rapidly, so that the base. is narrower than the narrow neck 
formed of the prothoracic segment. This is nearly four times longer than 
broad, less than half as broad as the head and apparently equal, though 
the imperfection of the part renders this doubtful. The meso- and meta­
thoracic n1ass is robust, nearly twice as broad as the head, while the abdo­
men is only a little broader than the head, equal, and somewhat longer 
than the rest of the body. rrhe legs, excepting the fragnlent of a hind 
femur, are not preserved. 

The wings, and especially the front pair, which is considerably longer 
than the hind pair, are longer than the thorax and abdomen together and 
more than three times as long as broad. One front wing is alrnost entirely 
preserved and separate from the others, so as to be easily studied; the 
other front wing, of which only a fragment can be seen, overlies the over­
lapping and reversed hind wings; they do not so closely overlap as to 
confuse the neuration greatly, and hence nearly the whole can be deter-
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mined, or as far as it is preserved. The front wing is long and rather 
slender, slightly enlarging apically, so as to be broadest at the inner half 
of the pterostigma, the apex well rounded, the costal margin straight, at 
base broken so that one may not say whether the wings were here expanded 
or not. The veins of the · front wing are black, of the hind wings blackish 
brown. The pterostigrna of the front wings is of moderate size; very dark 
fuliginous, its proxirnal n1argin transverse, its distal very oblique; except­
ing its tapering apical portion, it is nearly equal in breadth or slightly enlarg­
ing in the middle and about twice as long as broad; the figure is here not 
q~ite correct. rrhe subcostal vein is ·straight and strikes the costa at a 
little more than the pterostigrna's distance before the latter; ' the space 
between it and the costa is broken by oblique cross-veins, of. which only 
one remains near the middle of the wing. The radius runs close .to the 
subcostal vein, and is connected with it by a single· transverse vein at the 
middle of the wing. Beyond the basal cell, which is bisected obliquely by 
the last sector, there are, just below the radius, three moderately long pen­
tagonal cells, the second reaching nearly -to the n1iddle of the pterostigma. 
Omitting the n1arginal cells, there are six radiating series of cells between 
the pterostigma· and the anal vein ; the cubital cells are large and broad, 
being not more th,an twice as broad as long, while all the other large cells 

of the wing are exceedingly long and ~lender, often several tirnes longer 
than broad, scarcely, if at all, broader in the middle than at the ends, the 
transverse veins being comparatively few; the terminal veinlets of the 
apical half of the lower border are simply and widely forked . 

. In the hind wings, the lower half only of which is preserved, all the 
terminal veinlets appear to be fo~ked, and excepting at the upper part of 

the apex, the sectors, which are broadly sinuous, appear to be very rarely 
connected by transverse veinlets even near the border; at least almost none 
can be detected. 

Length of body, 11.8mm; of head, '1.8mm; breadth of same, 1 mm; length 
of prothorax, 1.6mm; breadth of same, 0.35mm; breadth of thorax, 1. 7mm; 

length of abdomen, 5. 7 5mm; breadth of same, 0.85mm; length of fore wing, 
9mm; its breadth, 2.7mm. 

Florissant. One ~pecimen, Nos. 956 and 4330 (6). 
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4. lNOCELLIA EVENTA. 

One specirnen of this species is preserved in which all four wings closely 

overl!lpping one another are attached to a partly preserved body sufficiently 

preserved to judge by the extremity of the abdomen that it was probably a 

male, and by its long slender and equal prothorax that it did not differ in 

this respect frorri I. tnmulata. The base of the wings is too obscure for 

determination~ but the course of the veins renders it probable that the 

central sector, of the hind wings at least, arises in the angle ~f the basal cell 

formed by the junction of the radius and its basal branch; and in the table 

it has accordingly been placed in that division of the genus. The general 

features of the neuration show at all events that it is more closely allied to 
I. tumulata than to any of the others. 

ln another specimen the wings are of equal length, the froDt pair very 

long and slender, being nearly four times as long as broad, the greatest 

breadth in the middle of the apical half, although the greater part of the 

apical half is subequal, the apex well rounded, but slightly produced, the 

costal margin straight beyond the (obscure) base. rrhe veins of both wings 

are black. The pterostigma, apparently alike in. both wings, is blackish 

fuliginous, o£ n1oderate size, its proximal margin transverse, its distal very 

oblique, forn1ing a nearly continuous curve with its slightly convex lower 
margin, the whole a little more than twice as long as broad. The subcostal 

vein is gently curved and strikes the costa at the pterostigrna's distance before 

the latter; the space between it and the costa is pretty broad and filled by nu­

n1erous straight oblique v~ins. Below the radius the cell, whose distal extrem­

ity lies just beneath the termination of the costo-~ubcostal interspace, is excep­

tionally long, being nearly double the length of the cell beyond it, and the 
cells which lie beneath its distal extren1ity are bordered externally by a com­

mon line which lies beneath the proxin1al end of the pterostigma; the lower 

of these two cells being the longer, there is formed an oblique series of large 

conspicuous areoles like those of n1odern species but 1nore distant fro1n the 

apex of the wing. The hind wing differs from the front wing principally in 

form, the apical half being less equal, and in the shortness of the long sub­

radial cell of the front wings, which is no longer than the next outside of it; 

the series of cross-veins originating above at the middle of the pterostigma 

is more broken, but falls wholly without the proximal end of the · ptero­

stigma, so that the three areoles forn1 a ~ertical instead of an oblique series; 
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the cubital cells can not be determined in the fron~ wing, but are apparently, 

as here, pretty large and broad and rarely if ever twice as long . as broad, 

while nearly all the other large cells (especially in the front wings) are very 
long and slender as in I. tumulata, the transverse veins being few. The 

marginal veinlets of both wings are simply and widely forked on the lower, 

and sometimes on the apical, border. 
Length of wings, 1 0.5mm; breadth, 2. 7mru. 

This species is evidently 1nore nearly allied to I. tumulata than to any 

of the others, and differs from it, not only in the points brought out in the · 

description, but also in the closer venation of the margin of the wing . . 

Florissant. Two specimens, Nos. 8319, 9391. 

Family HEMEROBlNA Hagen. 

The two subfamilies Henmrobidre and Chrysopidre which form this 
group are oppositely represented in the Tertiaries of the Old and New 

Worlds. 'rhe former are well represented in Europe and poorly repreRented 

in this country; the latter are well furnished with species in this country 

and are unrepresented in Europe. The figures stand as follows: Hemero­

bidre, four genera, six species, Europe~ vs.two genera, two species, America; 

Chtysopidre, none, Europe, vs. two genera, four species, America. Compare 

this with their present distribution as indicated by Hagen in his Synopsis 

synonymica {1866): Hetnerobidre, ten genera, forty species, Europe, vs. 

eight genera, thirty-one species, America; Chrysopidre, two genera, forty-:­

one species, Europe, vs. one genus, thirty-one species, America. Here the 

relation between America and Europe is almost precisely the · sanw in the 

two countries, a relation which finds no sort of explanation in· the distribu­

tion of the two groups in the Tertiaries. (September, 11;83.) 

Subfamily HEMEROBID.lE Stephens. 

Considering the abundance of American Tertiary N europtera and the 

considerable number of Hen1erobidre (four genera, six or more species) 

found in the 'rertiary beds of Europe-1nostly in amber,-it is somewhat· 

surprising to tind only a couple of species in our American Tertiaries. One 

of these, Osmylus, from Florissant, is also represented in a1nber and the 
two species agree together in certain features ·which distinguish them from 

VOL XIII--11 
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modern forms The othe.r, an extinct genus, Bothromicromus, from British 

Columbia, is very different from any the European Tertiaries possess. 

OSMYL US Latreille. 

The species we have placed here agrees somewhat closely with the 

species from amber, Osm. pictus, referred-by Hagen to this genus, but differs 
· from it in its lack of any diverse c-.1loring in the wings, as well as in some 

n1inor points of the neuration, as in the distance of the outer series of gra­

date veinlets fron1 the outer border of the wing, their regular connection 

with one of the basal branches of the radius, the regularity of the inner 

series of gradate veinlets, as well as the structure of the cubital region. 

The two Tertiary species, however, agree together, and disagree with living 

types in the simple character of the costal nervules, the much smaller num­

ber of sectors, and the character of the basal half of the wing, where the 

sectorial inter8paces are regular and broken by few and irregularly scattered . 

cross-veins, instead of being so numerously supplied as to break np the field 

into an ahnost unifonn and minute reticulation. The two fossil species 

would therefore appear to form a section apart. (September, 1883.) 

OsMYLUS REQUIETUS. 

Pl. 14, Figs. 3, 8. 

Three specimens, two of them with their counterparts, have been found, 

in which the wings are particularly well preserved, and in which something 

~lso cau be made out of the body and the antennre. rrhe body is of the 

usual form, the s1ender antennre just about the length of the body, composed 
~f multitudinous cylindrical, smooth joints, a little longer than broad and 

perfectly equal. 
The wings are very large, the extremity of the abdomen reaching only 

as far as their middle when closed, and nearly three times as long as broad, 

broadest a little beyond the middle. They have the shape of those of 

Ohrysopa, the costal n1argin being suddenly curved downward just before 
the tip to meet the upturned curve of the inner margin, which is bent be­

yond the middle of the wing and meets the costal margin below the middle 

of the tip of the wing, the latter barely angulated; besides, however, the 
. costal margin is a little -expanded near the base ; the costal area, broad at 

the base and tnade a little more so by the slight deflection of the subcostal 
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vein near the base and opposite the expansion of the costal 1nargin, narrows 
very gradually towards the apex, and by the deflection of the subcostal vein · 

next the tip is carried to the very angulation at the apex, filled throughout 
.. with very nurnerous, oblique, straight, and simple cross-v-eins. The radius 

runs in exceedingly close proximity to the subcosta until the margin begins 
to curve decidedly downward, when it. unites with it. I have not been able 

to detect certainly any basa] or other cross-vein between the two, though 
there are in sorne specimens slight indications of what rnay be one near the 
o1igin of the 1nain sector; they certainly, do not occur elsewhere. The n1ain 

sector oi·iginates fron1 the radius near the base of the wing, runs near to and 
parallel with it to the apex, and is connected with it hy 1nany (eight or nine) 

cross-veins; fron1 it arise eight or nine parallel, oblique, and nearly straight 

sectors, n1aking in all about a dozen series of equal oblique interspaces in 
the wing, broken in the apical half of the wing by a co~ple of series of 

gradate veinlets, the outer not very far removed from the posterior margin 
and subparallel to it, finally merging in one of the basal branches of the 
radius, and fron1 which spring the n1arginal veinlets which are usually deli­
cately forked at the very border; the inner row is parallel to the outer and 
about as far fron1 it as it is from the margin. Within this the interspaces 
are broken by a dozen or more irregularly scattered rather distant cross­

veins, much as in Osm. pictus of the Prussian amber, but very different in­

deed fron1 the living types of the genus, as already stated under the genus. 
The margins of the wings are ·sparsely furnished with_ delicate hairs, and 
similar hairs may be seen on some of the veins, especially near the margins, 

but at great distances, or farther apart than the length of the hairs. The 
hind wing does not differ essentially from the front wing, excepting in the 
width of the costal area. 

Length of body, 9.75mm; of antennre, 10mm; of front wing, 15.35rum; 

breadth -of same, 5.35mm. 

Florissant. Three specimens, Nos. 8839, 13012 and 13537, 13538 and 
14168. 

BOTHROMICROMUS Scudder. 

Both1·omic1·omus Scudd., Rep. Geol. Surv. Can., 1876-'77, 462 (1878). 

This genus agrees with Micromu& in lacking the recurrent vein above 
the costal vein next the base of the front wing, and differs from it in the very 
wide expansion of the costal area at this point and. in the possession of 
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nun1erous sectors. In these respects it agrees with Drepanepteryx, but the 
wing is not falca~e, and notwithstanding the wide expanse of the costal area 
the recurrent nervule is wanting, all the veinlets of this area arising next 
the base, as elsewhere, fron1 the subcosta. The wing is shaped much as in 
lHegalomus, to which, indeed, it is closely allied, being broad at the base, 
very gradually increasing in width apically, the extremity rounded, with 
no abrupt emargination or falcation, but with the inner angle strongly ex­
cised. At the base the costal area is nearly as broad as the rernainder of the 
wing_; the costal veinlets are all furcate and apparently connected, much as 
in Drepanepteryx, by a single line of inosculating veinlets, dividing the area 
in two nearly equal longitudinal halves. The costa and subcosta run side 
by side in the closest proximity, but are apparently separated .to the apex. 
Sectors extremely nurnerous, with a single complete series of gradate vein­
lets in the middle of the wing, and another, apparently crossing only the 
lower half of the wing, more than half-way between this and the outer 
margin; veins and margins very shortly ciliated. 

The genus also seems peculiar in the structure of the n1axillary pa~pi, 
the basal joint of which is half as broad again as long ; the second and third 
joints subequal, monilifoi·m; the fourth apparently only half as broad as 
the previous, but of equal length, and the terminal again slenderer, but 
twice as long, being conical, pointed, and unarmed, while the others are 
furnished on the api~al half with sc_§lttered setre. Antennre su bmoniliforn1, 
the joints near the base of equal Jength and. breadth, the basal joint double 
the width of the others ; no hairs can be seen upon the antenna! joints. 

BoTHROMICROMGS LACHLANI. 

Pl. 2, Figs. 7-10. 

Bothromic1·omus lachlani Smtdd., Rep. Geol. Surv. Can., 1876-'77, 462-463 (1878). 

One front wing and a part of the head with its appendages are pre­
served on No. 36, with a pale, brownish tint to the wing, while the reverse, 
on No. 37, is wholly colorless. The only parts of the head preserved are 
one eye and a portion of the other, indicated by a broad, black, annular 
ring; also a few of the· basal joints of the antennre, and both n1axillary 
palpi, crossing each other and detached from the head. The wing is strongly 
expanded at the extreme costal base ; beyond this the costal border is 
straight, with a 8Carcely perceptr~ le emargination nearly to the tip. The 
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inner margin· is almost equally straight, but faintly convex. The extreme 
tip of the wing falls in the middle of the upper half; below it the wing is 
strongly excised, but well rounded at the tip and lower outer angle. The 

shape of the wing, therefore, resernbles closely that of Micron1us hirtus of 

Europe. The cubitals are, if anything, n1ore numerous than the veinlets of 
the costal area, and beyond the origin of the anterior cubital vein ten origi­

nate from the subcosta itself in the basal half of the wing. The first and 
£econd of these fork and subdivide several times before reaching the mar­
gin, or even long before reaching the first series of gradate veinlets, while 
the third to the ninth are simple, either quite or ahnost as far as the very 
marg1n. The tenth again forks close to, its origin, and the outer sectors 

originate fi·om its upper branch, which is connected with the costa by infre­
quent cross-nervules. The wing is of a pale woodbrown color, the veins 

margined with a line of dull, pale yellow, and the darker brown of the inter­

spaces broken frequently by a slightly paler tint, so as to give the wing a 
Ininutely blotched appearance, only visible under the lens. The two series 
of gradate veinlets are again accompanied by a slightly darker tint, giving 

the wing the appearance of being crossed by two oblique, dusky lines. All 
the margins are minutely and sparingly ciliated, and similar black, rather 
distant hairs are scattered indiscriminately over the wing, both upon the 

membrane and veins, but showing a certain tendency to follow the course 

of the latter. At the extreme lower base of the wing they are seen to have 
their origin from minute papillre, less than one hundredth of a millin1eter in 

diameter, and averaging a twentieth of a millimeter apart. 
Length of wing, 9.5mm; greatest breadth, 4.25mm; breadth at base, 3mm; 

diameter of eye, 0.45mm; length "of joints of antennre near base, o.ogmm; 

of middle joints of Inaxill.ary pal pi, 0. 07 5mm ; length of maxillary pal pi, 
0.4mm. 

Named for R. McLachlan, Esq, the distinguished English neuropter­
ologist. 

Quesnel, British Columbia. Collected by Dr. G. M. Dawson, Nos. 36 
and 37 of the collection. 

Subfamily CHRYSOPID.lE Brauer. 

Although species referred to Chrysopa are mentioned by Andra from · 

the rocks of Thalheim, and by Berendt in amber, the figure given by the 

former and the study by Hagen of the material in the hands of the latter 
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render it more than probable that no Chrysopidre are yet known from the 

European Tertiaries. It is therefore all the more interesting that we find 

at Florissant four species of this group referable to two genera hitherto un­
known. (October, 1883.) 

The genera may be separated by the following table: 

Table of the genera of Chtysopidce. 

Upper cubital vein of front wing direct, bordered by comparatively uniform cells ...•. 1. Palceochrysa. 
Upper cubital vein of front wing doubly bent in the middle, bordered by very unequal cells. 

2. T1·ibochrysa . 

. 1. PAL~OCHRYSA gen. nov. (7raAau's-, xpvu6s-). 

The only tnaterials for establishing this genus are the wings, the 

stru~ture of which does not accord with any known living or extinct type. 

The shape of the wings is much as in Chrysopa, and they are apically 

rounded; the costal area of the front wings, narrow at bltse, rapidly ex­
pands and then diminishes, being broadest within the basal fourth of the 

wing. By the apical union of the costal a·nd subcostal veins the area 

terminates some distance before ·the apex of the wings, as in Ilypochrysa. 

The cubital area is unusually broad, the anterior cubital vein running 

through the very n1iddle of the wing, and the posterior cubital rather nearer 
the margin than to the anterior cubital, both continuing to the apex of the 

wing; in consequence of this and of the presence of only a single sector of 

the radius there are no transverse series of gradate veinlets whatever, but 
the secondary sectors are to be looked on as cross-veinlets uniting the prin­

cipal longitudinal veins; one of the basal cubital cellules of the anterior 

wings is .divided nearly equally, as in Nothochrysa. 

It is difficult, perhaps, to say to which one of the tnodern genera it is 
n1ost nearly ·allied, but it appears to resen1ble Hypochrysa as closely as any, 

though it agrees much more with the fossil genus Tribochrysa described 
beyond, where the distinctions between the two are pointed out. 

PAL..EOCHRYSA . STRICTA. 

Pl. 14, Figs. 13, 14. 

Little besides the wings can be made out in the single specimen witt 
its counterpart which represents this species. The front wings are a little 

n1ore than two and a half times longer than broad; the costal n1argin, ·ex­

panded a little near the base, is beyond that straight until it slopes down-
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ward to form the well-rounded tip; the lower margin is rounded and full, 
especially away from the base, making the wing broadest beyond the 
middle. The hind wings are slenderer or about three and a half times~ 

longer than broad, broadest in the middle, the lower margin being uni­
formly rounded, while the costal margin, not expanded at the base, is 
straight th1~oughout to the apical fourth, where the wing tapers considerably 
on both sides, being subacuminate, though the extreme apex is well rounded. 
The neuration, at least below the radius, · is essentially the same in both 
wings, but next the costal n1argin differs considerably. In the front wings 
the subcostal vein terminates on the costa a little beyond the 1niddle of the 
apical half of the wing, and is connected with the distant arching costa by 
seventeen or eighteen cross-veins, the proximal ones of which are trans­
verse, the distal so1newhat oblique; the radiuR runs close and parallel to_ 
the subcosta throughout the course of the latter, and thereafter at a similar 
distance from and parallel to the curve of the margin, as far as the very apex 
of the wing, connected nowhere to the veins above by cross-veins. In the 
hind wings the radius and subcosta are so Glosely united as t0 be nearly 
connected, and are so represented on the plate, and terminate together, ap­
parently a little beyond the n1iddle of the apical half of the wing; as in 
the front wings, the subcosta is connected by cross-veins to the proximate, 
straight costa. There is a single sector which springs from the radius a 
little before the n1iddle of the basal half of the wing in the front wings 
(nearer the base in the hind wings) and runs midway between the radius 
and the upper cubital in a regular zigzag; the cells, thirteen or fourteen in 
number, formed by the cross-veins between the sector and the radius, as 
well as all those below, are broader than long and tolerably regular. The 
upper cubital vein courses regularly through the middle of the wing, and in 
its basal half, at least in the front wing, is nearly straight, while apically it 
is noticeably zigzag, terminating in the sector of the radius just before t~e 
tip of the wing. The lower cubital vein runs in a uniform course rather 
nearer the margin than the upper cubital vein, subparallel to the fonner, 
and is irregularly straight or zigzag, and also joins the sector of the radius 
or termina~es against an apical cell at the tip of the wing; between the two 
cubital veins one of the basal cells is divided longitudinally into two nearly 
equal cells, as in the genus N othochrysa (bu~ which is not represented on 
the plate as it should be), where the oblique vein appears on the upper wing; 
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the marginal nervules are sometimes simple and straight, sometimes broadly 

forked, and differ on opposite wings. The vein below the lower cubital, 
called postcostal by McLachlan, terrninates abruptly on the hinder n1argin, 
opposite the origin of the sector of the radius. 

Length of fore wings, 15.75mm; breadth, 5.4mm; length of hind wings, 
15mm; breadth, 4.2mm. 

The four wings of this specimen are . so overlaid by one another as to 

- make a medley of veins which are very difficult to disentangle and inter­
pret. It was kindly photographed for me by Mr. Samuel Wells, of Boston; 
the lines of each wing on the photograph were then traced separately, and 
from these tracings the drawings on the plate were n1ade; these I believe· 
to . be true representations of the wings with 'the exception of the double 
cubital cell of both wings and the cross-veins of the costal area of the hind 
wing, which are not shown; the lower half of each wing, however, is rnore 

liable to misinterpretation than the upper. 
Florissant. One specimen, Nos. 1798 and 7340. 

2. TRIBOCHRYSA gen. nov. ( rplf3m, xpva6~). 

This genus, clearly allied to Palreochrysa, and with it apparently a 
forerunner of H ypochr:ysa, is ~epreser~ted by several species in the A mer~ 
ican Tertiaries, which are uncorumonly well preserved, though the wings 
are the only parts which are present on all the specirnens; and it is there­
fore mainly upon these that the genus is founded. The head is nearly 

twice as broad as long, the front protu b~rant, rounded, and entire, the basal 
joint of the antennre stout, bulbous, scarcely longer· than broad, twice the 
dia1neter of the stalk, the latter nearly as lorig as or even longer than the 
body, slender, delicately tapering, composed of simple, cylindrical, appar­

ently naked joints twice as long as broad. 'I1he thorax is stout, the protho­
rax broader than lo.ng, tapering anteriorly, otherwise subquadrate. The 
legs are slender. The wings extend far beyond the body, and are of the 
same form as in Chrysopa, the tip rounded or faintly subacuminate; in 

rieuration they resemble closely those of Palreochrysa, but differ from it in · 

one. striking feature, and in this approach n1ore 1nodern types like N otho­
chrysa. In Palreochrysa the upper cubital vein runs in a slightly zigzag 
course through the n1iddle of the wing in a regular, gentle curve nearly 
equidistant from the costal and inner margin, and terminat~s at the apex of 
the wings, no transverse series of gradate veinlets lying between it and the 
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primary sector. In Nothochrysa it runs in a perfectly straight course a 

little below the middle of the wing, but higher than in Chrysopa, directed 
toward but not distinctly reaching the rniddle of the outer half of the lower 

rnargin of the wing, and supporting the lower proximal e_nd of one trans- · 

" verse series of gradate veinlets between it and the primary sector. In Tri­

bochrysa it runs in a decidedly zigzag course, in the san1e_ general direction 

as in N othochrysa in its proxirnal half, and then shifts suddenly to a higher 

level and follows thereafter a zigzag direction nearly parallel to the costa, 

through the very rniddle of the wing, joining, that is, the transverse series 
of gradate veinlets and making then1 a part of itself. _ Tribochrysa further 

differs frorn N othochrysa and agrees with Palreo~hrysa in the slender number 

·of secondary sectors or oblique cross-veins, so that the cells are larger and 

less elongated than in N othochrysa and Chrysopa, standing thus at a wider 

distance frorn Hen1erobius. The result of this 1novement of the first cubital 

vein is usually a striking inequality of the cells on either side of it, in con: 

trast to their uniforrnity in Palreochrysa. There is here, therefore, as in 

Palreochrysa, no transverse series of gradate veinlets in the proper sense, as 

both series are directly united with the two cubital veins. A somewhat 

similar arrangement may be seen in Nothochrysa fulviceps, although that 

species differs from these rnore widely than most of its allies in the nlulti­

plicity of its secondary sectors. The same double cubital cell occurs below 

the second sub radial cell as is found in N othochrysa and Palreochrysa 

The species placed here seen1 to fall into two groups, one of the species· 
differingfron1 the otheTs in being of a considerably larger size, having its 

first cubital vein originate directly from the radius, the proximal cells 

which lie above it less elongated than in the other species, and the upper 
(double) cubital cell quadrangular. 

Table of the species of Tribochrysa. 

Large species. First cubital vein arising directly from the radius; first transverse vein connecting 
radius and first cubital vein lying in direct continuation of the cross-vein closing the proximal 
end of the double cubital cell, making the upper, as well as the lower, cell quadrangular. 

1. T. vetuscula. 
Smaller species. First cubital vein arising from a basal cross-vein uniting the radius and second 

cubital vein; first transverse vein connecting radius and :fir!'lt cubital vein striking the upper 
margin of the double cubital cell, making the upper cell pentagonal,· while the lower remains 
quadrangular. 

Elongated proximal cells between the main sector of the radins and the :first cubital vein, four in 
number, followed by half a dozen cells of snbequal diameters.--·· ...• --·· .. -.2. T. inequalis. 

Elongated proximals cells, as above, three in number, followed by :five cells of snbeqnal diameters. 
3. T. jirmata. 
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1. TRIBO.OHRYSA VETUSCULA. 

Pl. 14, Fig. 9. 

The stone on which the single specimen referred here occurs has 
unfortunately been broken across the wings, and the apical half is lost ; 
otherwise the specirnen would be nearly perfect, the head, thorax, eyes, 
and antennre being well preserved. The antennre are unusually short, 
being a little shorter than the body and n1ore tapering than usual in this 
family. The head is well rounded, the eyes neither ve-ry large nor promi­

nent, the prothorax tapering a little anteriorly, the sides a little arcuate, 
the front slightly concave. 

Only the basal half of the wings being prAserved, little can be said of 
them, but the ~ostal rnargin and area are much as in T. firmata, and the 

~euration is so peculiar as to separate the species readily from the others; 
there are about a dozen transverse veins in the costal area; the transverse 
veins uniting the radius and its sector are rather more numerous than in 
the other species of the genus; the cross-vein uniting at base the sector 

and the first cubital vein strikes the latter so as to form a continuation of 

the vein closing basally the double cubital cell; the upper of these two 

cells is scarcely smaller than the lower; the upper cubital vein arises 
directly from the radius without the support of a basal cross-vein ; and the 
proximal cells between the sector of the radius and the upper cubital vein 

are, excepting the first (which is of irregular shape), not so disproportion­
ately large as in the other species, being less than half as broad again ~s 
long, about as long as the subradial cells, and only a little oblique, differ­

ing in all these respects fron1 both the other species. 
Length of body (estimated), 12mm ; of head and thorax, 4.5mffi ; 

antennre, 11 mm; length of wings as preserved, 9.5mm; probable full length, 
14mm; presumed breadth, 4.5mm. 

Florissant. One specimen, No. 11204. 

2. TRIBOCHRYSA INEQUALIS. 

Tribochrysa inequalis Scudd., Zittel, Handb. d. Palreont., I, ii, 777, Fig. 98~ (1885). 

The single specimen referred here has all the wings superimposed on 
one another, but in addition a portion of the slender antennre and the large 

globular eyes can be seen, with faint traces of the head, thorax, and abdomen. 
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Almost the entire neuration of the upper wing can be made out as well as 

the lower half of that of the under wing ; the front wing is three times as 
long as broad, the costal n1argin uniformly arched, the basal expansion 
forming only a regular part of the ciuve ; the lower margin is similarly 

curved but not very full, the wing being broadest nearly as far out as the 
middle of the outer half; the costal area is not very broad nor unequal; 
the subcostal vein terminates at the end of the n1iddle third of the wing, and 

is connected with the costa by twelve or thirteen cross-veins, 1nostly slightly 

oblique. There· are ten subradial cells. The upper cubital vein, which 
springs fron1 a short cross-vein uniting the radius and lower cubital vein, in 
the n1iddle of its course and somewhat beyond the middle of the wing shifts 
suddenly to a higher level and follows thereafter a direction nearly parallel 
to the costal, instead of, as before, the inner margin; in the first half of its 

course it runs below the middle of the wing, in the latter half above it; 
consequently the four cells. which lie between its proximal half and the sub­
costa are very much elongated subrhomboidal in forn1, the first subtriangular, 
while beyond the shift they are somewhat regularly hexagonal; on the 
other- hand the cubital cells, scarcely longer than broad at first, become in 
the outer part of the · wing twice as broad as long and also very oblique. 

The basal cubital cell is divided longitudinally into two unequal parallel 
cells, the upper the narrower; the cross-veins next the lower margin are 
sin1ple in the basal half of the wing, simply or doubly forked on the distal 
half. The postcostal terminates abruptly on the hind n1argin, slightly far­

ther out than the origin of the sector of the radius, and is connected near the 
apex by a. cross-vein which is the continuation of that · closing basally the 

double cubital cell. The neuration of the hind wing, only the lower half of 

which is preserved, does not differ from that of the front wing in the slightest 
essential particular. · 

This species differs from T. firmata, to which it is closely allied, by its 
larger size, the greater nlunber of cells below the sector (as indicated in the 
table of the sp.ecies ), and its broader costal area. 

Length of body, 11 mm; of front wing, 14.75mm; breadth of same, 4.8mm. 

Florissant. One specin1en, No. 7982. 
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3. TRIBOCHRYSA }.,IRMATA. 

Pl. 14, Figs. 6, 7, 10, 11. 

Two specin1ens are at hand, each in a pretty good state of preservation, 
showing head and antennre, the body and wings, the latter generally some­

what confused by overlapping or _folding. The head is rather small as com­
pared with the thorax, and well rounded, with moderately prominent eyes, 
and antennre a fourth longer than the body; the prothorax is also rather 

slender, tapering considerably, and about as long as its posterio~ breadth. 
The thorax is stout and the abdomen half as long again as the head and 
thorax. The wings are about three times as long as broad, broadest in the 
middle of the distal half, the costal margin pretty straight in the middle, 
rather rapidly sloping basally, and very rapidly curving almost bending 
dqwnward apically, the apical rrlat·gin rounded, subacuminate, the apex 

rather ·below the u1iddle; the inne:r: 1nargin is regularly ~nd gently curved. 
The subcostal vein joins the costal (not shown on plate) a little beyond the 
n1iddle of the distal half of the wing, and the costal area thus forn1ed is occu­

pied by about a dozen or more straight cross-veins; there ~ue only eight or 
nine subradial cells, and the cells in the series below this, while agreeing in 
general character with those of 'I'. inequalis, are less nutnerous than there, 

there being only three elongated cells directly beneath the sector of the 
radius and only five equiaxial cells in the same series beyond then1. 

The two specimens show very little difference excepting in size, though 
on that account they were at first presutned to be distinct. 

Length · of body, R.5-7.75mm; of at1tennre, 9.fi-10.5mm (in the larger 

specin1en no doubt imperfect); breadth of head, 1-0.85mm; of thorax, 1.6-
1.5mm; length of fore wing, 11.25-9.75mm ;· breadth of san1e, 3.85-3.25mm. 

Florissant. Two specirpens, Nos. 670, 8792. 

Family PANORPID£ Stephens. 

If the Liassic genus Orthophlebia is to be referred to this family, this 
group must have been as abundant in Mesozoic times as now. Only a few 

Tertiary species are, however, known, and those hitherto described have 
unspotted wings like thei_r ancestors of the secondary epoch. Three species 
of Bittacus and one of Panorpa have been described from the European 
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beds, all but one (a Bittacus) fron1 amber, this Bittacus, the only relic from 

Tertiary tocks in Europe, coming from Radoboj. 

The additions we have here to offer are of some interest. Two species 

haye been found, both of which have heavily spotted wings, rnore heavily 

spotted than most living types; one of these, a s1nall species, is referred to 

Panorpa, though doubtfully, as it differs so much from known types; the 

other unquestionably belongs to a distinct genus having no special alliances 

with any known forms. Both come from Florissant. The markings of one 

forn1 dark, transverse bands on clear ground, of the other large, roundish, 

pale blotches on a dusky ground. (October, 1883.) 

The Florissant genera n1ay be thus distinguished: 

Table of the genera of Panorpidw. 

Ramules of upper branch of radius inferior ; markings consisting of large pale · spots on a dark 
ground .......•. _ .............................. " .................................... 1. Holcorpa. 

Ramules of upper branch of radius superior or apical ; markings consisting of dark trahsverse bands 
on a clear ground ...••... ~ ......•.....•.......................•.. · ..........•.. -.- ••.. 2. Panorpa. 

1. HOLCORPA. Scudder. 

Holcorpa Scndd., Bull. U S. Geol. Geogr. Snrv. Terr., IV, M0-542 (1878). 

This name 1 is proposed for a genus of Panorpidre, unquestionably 
allied to Panorpa, but differing remarkably frorn it in the total absence of 

cross-nervules in the wings, excepting, perhaps, at the base. The antennre 

are probably not very long (they are not completely preserved in the single 

specimen studied), taper very gradually in size, are con1posed of joints only 

a little longer than broad, not in the least degree moniliform, and furnished 

with recumbent hairs. rhe wings are not so elongated nor so slender as 

in Panorpa, very regularly rounded, both pairs similarly formed, the hinder 

pair shorter than the front pair, as in Panorpa. The costa is thickened, 

the subcosta extends beyond the middle of the wing, but does not reach 

the pterostigrna; the radius mnits a superior fork near the base of the wing, 

which strikes the pterostigma, or, rather, which, by bending downward 
and then upward, forms the pterostigma in the rniddle of the apical third 

of the wing; the radius again forks in a similar 1nanner still far before the 

tniddle of the wing, the upper branch emitting three parallel, equidistant, 
. inferior branchlets, the uppermost close to the margin next the pterostigma, 

the lowest striking the apex of the wing; the lower radial branch forks 

1 The name I have given should perhaps be written Holchorpa; but I have disregarded the aspi~ 

rate, as Linne did in constmcting Panorpa. 
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below the 1niddle branchlet of the upper radial branch. All these veins, 

excepting the pterostigmatic terrnination of the uppermost brai:lch of the 
radial, are straight. The cubitus is also straight until it forks a little before 

the middle of the wing; its upper branch is a little curved, and divides just 
below the forking of the lowest radial branch ; its lower branch forks almost 

in1mediately, emitting at once three veinlets, the middle one of which is 

nearly continuous with the main stem, the others curving in opposite senses 
on either side of it. Below this the veins are not so readily determinable, 

and their description is 01nitted until further specimens are obtained; the 
only variation in the neuration of the two wings consists in the rniddle for~ 
of the lower branch of the cubitus, which, in the hind wing, is not con­

tinuous with. the main stem, but originates a very little beyond the others 

fron1 the lo~er fork. The legs are spinous throughout; the tibire are also 

armed at . th0 tip with very long, straight, parallel spurs, and the tarsal 
joints with short spurs. The abdomen is greatly elongated, the first four 
joints subeq~al and nearly as broad as the slender thorax, but as a whole 
tapering slightly, and not greatly surpassed by the wings, the following 
joints greatly attenuated, the ninth, or terminal joint, con1posing the for­

ceps, unfortunately lost. 
A fossil species referred to Panorpa, and figured by Brodie1 from the 

Purbeck beds of England (Panorpa gracilis Gieb.), is very small, and pos­
sibly 1nay be more nearly related to Holcorpa than to Panorpa, for while 
the ·general arrangmnent of the veins, with the notable exception of the 
cubital, is sin1ilar to what is found in Holcorpa and veTy different from 

their disposition iri Panorpa, no cross-veins whatever can be traced. The 
figure, however, is too small, coarsely executed, and is described by Gie­

beP as supplied abundantly w(th cross-veins! It certainly is not in my 

copy of Brodie's work. 
HOLCORPA MACULOSA. 

Pl. 14, Figs. 4, 5. 

Holcorpa rnaculosa Scudd., Bull. U. S. Geol. Surv. Terr., IV, 542 (1878); in Zittel, Handb. d. Palreont.; 
I, ii, 778, Fig. 984 (1885). 

A single specimen with beautifully preserved wings and fragments of 
the rest of the body. The antennre (which are not fully preserved) appear 
to have been more than half as long as the wings, the middle joints 0.17mm 

1 Foss. Ins. Sec. Rocks Engl., pl. 5, fig. 18. 2 Ins. der Vorw., 238. 
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long and 0.14mm broad. The wings are less than tliree times as long as 
broad, and very regularly rounded; the costal vein (especially on the front 
wing) is thickened and covered with closely clustered, n1inute, spinous 
hairs, and similar black hairs follow in a single row the base of the radial 
and cubital veins. The wings are very dark, with large white orpale spots, 
of which three are n1ost conspicuous, occurring sitnilarly on all the wings. 
One, of a subquadrate or subovate foi·n1, broader than long, lies scarcely 
beyond the rnid4le of the wing, extending frorn the costa to the upper brarich 
of the cubital vein; another, nearly as large and sin1ilar in form, is subapi­
cal, extending from just beyond the last fork of the upper branch of the 

radial vein to or just beyond the upper fork of the lowest branch of the 
same; a third, smaller; transverse} y oval spot, lies next the inner border, 
below and a little outside the first 1nentioned, being situated just beneath 

the forking of the upper branch of the cubital vein; there is also more or 
less pale cloudiness about the basal half of the wing, and white flecks rnay 
be seen at various points near the tip, especially below the subapical spot. 
'rhe abdornen resen1bles somewhat that of the remarkable Panorpa nemato­
gaster M'Lachl. from Java, where it is greatly elongated, and possesses a 
curious appendage to the third joint. In the f?ssil species, the first three 
joints, taken together, taper gradually and slightly, and the third rnay have 

had a peculiar appendage at its tip, as the edge is not entire, but appears 
deeply excavated in the middle, possibly due, however, to its itnperfect 
preservation; . the basal half of the fourth joint partakes of the. tapering of 
the abdomen, but its apical half is swollen and its hind margin broadly 
rounded; the fifth and sixth joints are a little lvnger and rnuch sl~nderer 
than the preceding, subequal and cylindrical; the fifth depressed on either 
side at the base by a pair of fovere; the seventh again n1uch sma1ler, linear 
or not half the width of the sixth, increasing slightly in size apically; the 
eighth as large at base as the seventh at tip, enlarging slightly apically, and 
all the joints together half as long again as the wings. Most unfortunately, 
the apical joint is lost. The specimen is evidently a male. 

Length of insect (excluding claw of abdomen), 30mm; of abdomen (ex­
cluding claw), 23mm; of front wing," 18mm; breadth of same, 5.5mm; length of 
hind wing, 16.5mm; breadth of same, smm; length of (fore or middle) tibial 
spurs, 1 mm; of one of the (hind~) tarsal joints, 1.2mm. 

Florissant. One specimen, No. 63. 
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2. PANORPA Linne. 

A single species of this genus has been discovered in the Tertiaries of 
Europe (am her) and we add another fron1 the Florissant beds. The former 

has the wings of a uniform ash-gray. The wings of the latter are heavily 

banded, very much n1ore heavily than in most modern types. The living 

representatives of this genus belong to the northern hemisphere, and in our 
own country range from Canada to Mexico, so that the presence of the 

genus at Florissant has no particular n1eaning. 

PANORPA RIGIDA. 

rrhe single specinlen belonging here shows the tapering, attenuated 
abdon1en of a fernale with the larger part of n1ost of the wings, of which 

only the front pair are preserved in any recognizable manner. These show 
t~e neuration tolerably well, and it agrees better with the living Panorpa 
than with the contemporaneous Holcorpa; but the subcosta is unusually 
short, reaching just to the middle of the wing, and the cross-veins are few 

in nurnber. The wing is traversed by rather narrow transverse belts of a 
dark color, on a clear ground, placed at equidistant intervals, besides hav­

ing the entire apex of the wing dark; these belts are straight with straight 
edges; one. traverses the n1iddle -of the wing, one lies outside of it 1nidway 
between it and the apical patch, and a third as far fron1 it toward the base 

of the wing; the clear area between these o·elts is twice as broad as the 
belts themselves. The costa is stout. 'The legs are very long and very 

slender, the tibire rather sparsely spined. 
Length of wings (estimated), 11 mm; breadth _of same, 3.5mm; length of 

abdomen (estimated), ~mm; (hind~) tibia, (prob~bly )' 5mm. 

Florissant. One specimen, No. 3213. 

Family TRICHOPTERA Kirby. 

The rarity of remains of caddis-flies in the Tertiary rock.s of Europe 

·;.s not a little surprising. Only three species have been figured and a fourth 
mentioned, all apparently represented by single specimens (frorr1 Aix, 

Parschlug, Mombach, and the Isle of Wight). Another species has been 
described from Greenland by Heer and fron1 Chagrin Valley, Colorado, by 

1nyself. That they were abundant is proven by the description of numer-

.. 
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ous larval cases from different regions of Europe, but especially from Au­
vergne in France; it is also proven by their abundance where we should 

at first little look for them, in the Prussian amber, where, according to 
Hagen, they are more nutnerous than any other group of insects, excepting 

Diptera, and con1prise more than half the N europtera and Pseudoneuroptera 

combined. Twenty-five species have been described (by Hagen and Pic­

tet) and several others mentioned (by them and by Kolenati) from ain her, 
a large proportion belonging to the Hydropsychidre and especially to 

Polycentropus, of which eleven species are described. 
Trichoptera are, however, by no n1eans rare at Florissant, and, as 

stated above, a single species has been described from western Colorado. 
Indeed, the N europtera from the prolific lake bed of Florissant are made up 

ih large part of Trichoptera, of which many hundn3d_ specimens have been 

obtained. The larger part of the!ll, indeed, are indeterminable, but there 
are about one hundred specimens which show the neuration of the wings or 
other characteristic part with some distinctness; and while all the remains 
of perfect insects from the European rocks are referred to the single sub­

family of Phryganidre, at Florissant Limnophilidre, Leptoceridre, and espe­

cially H ydropsychidre, are also represented. The species of this last men­
tioned group are also much more prolific in individuals, and the preponder­
ance in species would be even more marked were we able to include here 
all the species really found, since most of those which are too imperfect 

to be brought forward evidently belong to this group. All these groups, 
and indeed all the subfamilies of Trichoptera, are represented in the Prussian 

am her. H ydropsychidre are by far the most numerous, as in our own 
Tertiaries. Then follow in the order of abundance Leptoceridre, Sericos­
tomidre, Phryganidre, Rhyacophilidre and H ydroptilidre, and Limnophilidre, 
the last having but one representative. 

While, as we have said, the bulk of the speci~ens of N europtera 
found at Florissant belong to the caddis-flies, the specific variety of such as 

will bear description is not quite so great, as 40 per cent of all belong 
here; but in relation to any one other large group the number of species 
greatly preponderates, as the group next in size in point of species is the 
Odonata, which has less than 20 per cent. It is not a little curious to 
con1pare this statement with Pictet's concerning the amber caddis-flies: 
"Of about one hundred and twenty N europtera examined by me sixty­

VOL XIII--12 
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five were Phryganidre, and of fifty species described by me twenty-two 
[ 44 per cent] belong to this family." Of these sixty-five, moreover, forty 

were referred to the Hydropsychidre. Hagen, with about seven tin1es as 
n1any specimens before him, comes to nearly the san1e conclusion, for he 
says that nearly 60 per cent of the specimens of Neuroptera are caddis-flies, 
and thirty-nine of the eighty-seven species of N europtera given in his table, 

or 45 per cent, are referred to the Trichoptera. 
In this enumeration no account has been taken of the occurr~nce of 

larval cases of caddis-flies in Tertiary deposits, to which reference was 

n1ade above. Auvergne has been famous for these which forrn the so-called 
indusia} limestone deposits, so abundant are they. 'rhey were described 

bf Bose as long ago as the year XIII (1805) and recently have been dis­
tinguished by Oustalet under two distinct names. Hepp also described 
Phryganea blutnii from cases found at Leistadt and Heer P. antiqua from 
Oeningen. A single one has even been found in amber, with its entombed 

larva, and Fritsch describes one fron1 the Cretaceous of Bohen1ia. In this 

country Dr. Peale discovered similar remains, which I have deseribed as 
Indusia calculosa. 'rhe two fragn1ents of ro~ks brought home fron1 the lo­
cality in Wyoming formed don btless the floor of a former body of water 

and are thickly crowded with cases lying in every direction. It is very 
probable that at least those described here and by Bose and Oustalet be­
long to the Limnophilidre. That in the abundant fauna found in the lake 

basin of Florissant, including, as we see, a large nun1ber of caddis-flies, not 
a single larval case should have yet been found seems a little remarkable, 
and the more so since not a few belong to groups, the larvre of which are · 
known to prefer standing to running water: It is hardly to be believed 
that the streams in the neighborhood of this ancient lake abounded in the 

larvre of caddis-flies, while the waters of the lake itself were destitute of 
then1. It should be remembered, how.ever (1 ), that the species which con­
struct cases of conspicuous size out of hard materials mostly belong to the 
Limnophilidre, of which Florissant furnishes but one species; (2), that the 

larvre of the prevailing group, H ydropsychidre, more commonly inhabit 
running water, and that their cases are made of grains of stone affixed to 

larger stones; (3 ), that the bottom of the lake in whi~h the insect deposits 
occur nowhere has shown, as far as I have seen, any sign of stones large 
enough to have · served as a basis for the attachment of the smaller grains 
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which alone are found, and that therefore the larvre of Hydropsychidre 
must have frequented perforce the neighboring streams, where such larger 
stone surfaces could have been found. If cases should be found they will 
be likely to be those of the larger Phryganidre (next most abundant after 
the Hydropsychidre ), composed of vegetable fragments. Three speciesand 
seven specimens only of this group have been found. (February, 1884.) 

Subfamily HYDROPSYCHID.l:E Curtis. 

Although no members of this group have been found in the stratified 
deposits of the Old World, about half of the numerous species described 
from the Baltic amber belong to it, including several genera. It is interest­
ing, therefore, to find that about three-fourths of the Florissant caddis-flies 
described in this work belong here, and in the n1aterial too poorly preserved 
to bring before the public the greater part also belong here. Here, too, the 
species seem to be far the most abundant in individuals. Atnong those de­
scribed below are not a few very aberrant forms, which I have been at a loss 
to detern1ine, as certain of thmn seem on so1ne accounts to be more nearly 
related to the Leptoceridre. At the present day the subfamily appears also 
to be the n1ost l).Un1erons in species in the northern hemisphere, and they 
are found all over the world. The larvre rnore con1monly frequent running 
than standing water, n1ake fixed cases, and are believed to be to a large 
extent carnivorous. 

Table of the genera of Hydropsychidre. 

(Only the extinct, newly described genera, in which the fift.h apical cell and sometimes some of the 
other apical cells of the fore wings are wanting, are here tabulated.) 

First apical cell present. 
Second apical cell present. 

Median -cellule one-third or scat'cely more thau one-third as long as the wing _ .3. Derobrochus. 
Me~lian cellule one-half as long as the wing. ____ ... ___ .. _____ .... __ . _____ .. ___ .4. Litobrochus. 

Second apical cell absent-----------·---------------------------------------· .... 5. Leptobrochus. 
First apical cell absent. 

Discoidal cell open . .. _ .... _ ........... __ ................ ___ .. _. __ .... __ . _ ........ 6. Mesobrochus. 
Discoidal cell closed ...... ~ .......................... __ ... _ ....... __ .............. 7. Paladicella. 

1. HYDROPSYCHE Pictet. 

The two species placed here by us from the American Tertiaries are 
referred to the genus in its ancient wide sense as representative of the group 
to which it belongs. No fossils have previously been referred to it. 
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HYDROPSYCHE ~ OPERTA. 

Pl. 5, Figs. 52. 53. 

Pkryganea operta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 762 (1877). 

A single well preserved specimen with its reverse; the wings are 

doubled beneath the body, and unfortunately are overlaid by the larva skin 
of a dipterous insect, obliterating all the important parts of the neuration. 
On this account it is impossible to determine it with any certainty, but it 
can not be referred to the Phryganidre proper, from its slender antennre and 
long and slender legs. Renewed study of the specin1en since the above was 
published in the Bulletin leads me to believe that it is one of the Hydropsy­
chidre and probably not far removed from Polycentropus, but the vena­
tion is too obscure to enable one to speak confidently. The first fork, how­
ever, appears to be brief and upcurved, exactly as in Polycentropus and not 
as given in the plate. The head is detached from the body, and faint traces 
of the antennre are preserved, but detached; apparently there are two pairs 
of spurs to what appear to be the middle tibire, and the spines of the under 
edge of the same tibire are numerous. The abdomen is very well preserved 
on a side view. 

Length of body, smm; (portion of) antennre, 7mm; tarsi, 3.5mm; wings, 
tomm. 

Chagrin Valley, White River, Colorado. W. Denton. 

H YDROPSYCHE MARCENS. 

Pl. 15, Fig. 7. 

Only two specimens of this species are known; it seems to have a some­
what peculiar neuration, but its in1perfection induces me te-- place it in the 
genus Hydropsyche in a general sense. The front wings are very.long and 
slender, . largest beyond the middle of the apical half, the apical margin 
rounded but with a slight acumination. The neui'ation is incorrectly given 
in the plate. No cross-veins can be accurately determined, but it seems 
apparent that the discoidal cell tnust be of unusual size, and even larger than 
the median cellule, which, on the other hand, must be rather smaller than 
usual. The legs and antennre are long and slender. 

Length of body, 9mm; of front wings, 9-9.5mm; of hind legs, 6mm. 

Florissant. Two specimens, Nos. 1618, 11205. 
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2. POLYCENTROPUS Curtis. 

rrhis is an important group of caddis-flies to the paleontologist, since 
nearly one-half of the many phryganids described from the Prussian amber 
belong to it, and it is interesting to find that we have at least one species in 
our own rocks. The present distribution of the species is mainly in Europe 
and North America, where they are numerous, with a few recorded from 
Ceylon. The larvre, according to McLachlan, inhabit shallow, rapid streams, 
and forn1, Pictet says, no firn1 cases until about to change to pupre. In 
speaking of the abundance of this group in the amber fauna McLachlan 
says: "Insects referr~d to Polycentropus in its broad sense seem to have 
been very common in the Tertiary' period .when amber was formed; their 
habit of conce~ling themselves in the crevices of the bark of trees probably 
caused their entanglement in the resin and subsequent fossilization." 1 

PoLYCENTROPUS EXEsus. 

A delicate winged, sparsely clothed species with exceedingly delicate 
antennre. The body is moderately slight, the head small; basal joint .of 
anteni~ very stout, subglobular, the remainder thread-like, reaching back 
beyond the closed wings, the joints three to four times longer than broad 
and narrowly ringed with black at the incisures. Legs poorly preserved in 
most of the specitnens, but only moderately slender, the tarsi rather densely 
spinous. Wings moderately slender, broadest at the anastomosis, the apex 
rather broadly rounded, tolerably clear, but with heavily infuscated veins ·; 
the discoidal is n1uch longer than the median cellule, and the second apical 
cell is longer than the third and fourth, and of about equal length with the 
fifth; the anastomosis above the fifth fork lies in a curve subparallel to the 
apical margin. 

Length of body, 7.5mm; of front wing, gmm; width of same, 2.6mm ; 
length of antennre, 11 rom; of hind tibire, 4mm; of hind tarsi, 3.5mm. 

Florissant. Nine spemmens, Nos. 67, 571, 3143, 7428, 7873, 9549, 

10501, 12441' 13529. 
1 Trichoptera Europ. fauna, 398. 
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PoLYCENTROPus (~) EVIRATus. 

Pl. 13, Fig. 7. 

A single specimen with its reverse is placed here provisionally simply 
from its general resemblance to species of this group. A crushed body, 
heavily scaled wings, an antenna, and a fragment of a leg are all that 

remain. The body is stout and apparently clothed densely. The antenna 
is rather slender, tapering, about as half as long as the wings, and com­
posed of joints of equal length and breadth. The wings are folded some­

what, so that their form can not fully be seen, but they are apparently not 
slender and are very densely scaled, concealing all neuration; the costal 
margin is very gently and slightly convex, curving downward to the apex 
only at the very tip, the apex far above the middle of the wing, and the 

apical n1argin oblique, straight, not retreating rapidly. 
Length of body, 11 rum; of front wing, 10.5mm; of antenn-re, 5mm. _ 

Florissant. One specimen, Nos. 12239 and 12240. 

3. DEROBROOHUS gen. nov. ( or;po~, f3poxo~). 

A large proportion, both of the specimens and species, of Florissant 
caddis-flies seems to belong to this new type of Hydropsychidre, which is 

allied to Polycentropus in 1nany of its features, but is remarkable for the 
length of the cells and for the apparent want of any fifth apical cell. The 
median cellule, which is generally longer than the discoidal, is often one­
third, or even more than one-third, the length of the wing, and the lower 
.branch of the upper cubitus runs straight or nearly straight to the margin, 

bending sometimes near the Qross-vein which, near the margin, connects it 
with the vein below. The uppermost apical cell, as in Polycentropus, is 
small, and in general the affinity of this genus to that is marked; but the 
absence of the fifth apical cell is believed to be sufficient ground for generic 
distinction, as that cell is generally found throughout the family. The 

cross-vein uniting the upper and lower cubitals is variously situated. 

Table of the species of Derobrochus. 

Base of first apical cell of front wing not, or scarcely, farther from the root of the wing than the base 
of some of the other apical forks. 

First apical cell almost as long as the second; this not greatly longer. than the third .. 1. D. abstractus. 
First apical cell much shorter than the seeond; this nearly twice as long as the third. 

First apical cell longer than the fourth ..••...•.....•.... _ .. _ . ___ ..••••.... 2. D. camulentus. 
First apical cell shorter than the fourth. 

First apical cell curving upward ................ --··---·_ ........•..... 4. D. cmnmoratus. 
First apical cell with no upward curve. ___ .•••••.••••••••••••••••••••••. 6. D. frigescens. 
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Base of first apical cell considerably, or very much, farther from the root of the wing than the base of 
any other apical fork. 

Third and fourth apical cells about equally distant from base. 
Second apical cell less than one-third as long again as the third ..••• ~ .......... 3. D. reternus. 
Second apic:tl cflll half as long again as the third .•••..••...•..••••..••••..•••• 5. D. marcidus. 

Fourth apical cell reaching much nearer the base t,han the third .................... 7. D. crate1·re. 

1. DEROBROCHUS ABSTRACTUS. 

A single specimen, preserved on a side vie·w, so as to show the upper 
. half of the under surface of the right front wing, and in addition the upper 
surface of the whole of the left front wing, overlying the hind wing and 
confusing the neuration. Little besides the wings can be seen, but the 
stout cylindrical basal joint of the antennre appears, followed by a few sim­
ilar but much slenderer joints. The front wing is slender, subacuminate 

at tip, the costal margin falling toward the tip at about the same angle as 
the apical margin retreats from it, the apex itself rounded . off, and rather 
above the middle line of the wing. The first apical cell is remarkably long, 

the fork originating at the end of the middle third of the wing, and of the 
same length as the third apical cell; the second apical cell is only a little 

longer. The wing is apparently clear, with the veins narrowly marked 
with fuscous and faintly irrorate with fuscous at their tips. 

Length of body, 9mm; of front -wing, 11 mm; width of same, 3.3mm. 

Florissant. One specimen, No. 93 7 7. 

2. DEROBROCHUS CENULENTUS. 

This species is represented again by a single specimen, showing a dor­
sal view of a vague body with outstretched front wings, one of which is 
nearly complete and tolerably well preserved, showing a portion at least of 
the neuration with clearness. The wing is not so acuminate as in the pre­
ceding species and the apex is in the rniddle of the wing. The first apical 

cell though long is shorter than in D. abstractus, but extends farther toward 
the base than either the third or fourth cell, these last being much shorter · 

than in the preceding species. The discoidal cell is apparently fully as long 
as the median cellule, but its limits are not clearly marked; the latter is as 
long as the fourth fork and very slender. The wing appears to be clear with 
infuscated veins, and the whole costal margin broadly but faintly infuscated. 

Length of wing, 8.5mm; breadth of sarrie, 2.6mm; length of median cel­
lule, 2mm. 

Florissant. One specimen, No. 14444. 
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3. DEROBROCHUS JETERNUS. 

This species is again represented by a single specirnen but in a better 

state of preservation than the preceding · forms. It presents a side view 

with the upper front wing well preserved, . and the lower, though visible by 

drooping, obscure. The legs are tolerably well preserved but confused; 

they are sparsely clothed with hairs and the tibial spurs can not properly be 
distinguished. The front wing is slender, broadest only a little way beyond 
the middle, the apex well rounded, and the apical margin very oblique but 
full. The discoidal and median cells are about eq11ally.long and slender 

and nearly as long as the second apical cell, which is fully one-third the 
length of the entire wing. The third and fourth apical cells are of about 
equal length and nearly twice as long as the first. The anastomosis is very 

simple, the crosf;-veins closing the discoidal cell and uniting the sector and 

cubitus falling together just beyond the origin of the second apic~l fork. 

The wing as preserved is clear in the apical fourth but elsewhere irrorate 

with fnscous, the veins everywhere infuscated. 
Length of front wing, 9.75mm; breadth, 4.tmm. 

Florissant. One specimen, No. 530~L 

4. DEROBROCHUS COMMORATUS. 

A species closely allied to the last described, and mainly distinguisha- . 
ble from it by its shorter and much slenderer wings. A number of speci­

mens appear to belong here, but. none of them are ve~·y well preserved. 
The body is slender, the legs long and slender, but with rather stout femora, 
the front legs short and slight. There is a single pair of spurs on the front 

legs, and two pairs on the hind legs. The front wings are pretty uniforn1ly 

fuliginous with fuscescent veins; it is very slender, broadest close to the 
apex, the tip rounded and placed considerably above the middle, the apical 
margin much less oblique than in D. reternus. The neuration is identical 

with that species. 
Length of body, 8.5mm; of front wing, 9mm; breadth of same, 2.75mm; 

length of fore femora, 1.6mm; of fore tibia, 1.1 mm; of middle fernora, 3.25mm; 

of hind tibia, 2.6mm. 

Florissant. Ten specimens, Nos. 2661, 3237, 3343, 3350, 6848, 13539, 

13542 and 14170, 14029, 14171, 14312. 
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5. DEROBROCHUS MARCIDUS. 

Pl. 15, Fig. 2. 

A- slender winged, griseous species, not far removed fron1 D. commo­

ratus. The body, however, is tolerably stout, densely clothed, the head 

small, with very slender pale antennre, the basal joint stout and globular, 

the other joints slender, about twice as long as broad, and narrowly ring.ed 

apically with fuscous. The legs are very long and delicate, the middle -and 

hind tibire with two pairs of spurs. Front wings griseous, rather heavily 

clothed with hairs, especially along the ~eins, which are thereby duskier; 

they are slender, well rounded at the apex, and not acuminate, as would 

appear from the figure, where the wing is partially folded; the neuration is 

imperfectly shown in the plate. The first apical cell is very small, the third 

a little longer than the fourth and much shorter than the seco~d, which is 

very long, nearly reaching the middle of the wing; the length of the dis­

coidal and median cells can not be accurately determined. 
Length of body, 6.7bmm; of fore femora, 1.4mm; mid femora, 2.2mm; 

mid tibire, 2mm; hind femora, 3mm; hind tibire, 2. 75mm; front wings, 7-8mm; 

width of same, 2. 7 5mm. 

Florissant. Three specimens, Nos. 9416 a_nd 9621, 10106, 12_010. 

6. DEROBROCHUS FRIGESCENS. 

Pl. 15, Figs. 6, 16. 

Derobroohus frigesoens Scudd., Zittel, Handb. d. Palreont., I, ii, 779, Fig. 986 (1885). 

A somewhat stout bodied but small species, the smallest of the genus; 

not very heavily clothed with scales. The head is n1oderately large and 

the antennre very slender, with a large globose basal joint. rrhe legs are 

only preserved in a fragmentary way in all the specimens. The front wings 

are tolerably broad, broadest only a little beyond the middle, the apex 

scarcely subacuminate but well rounded, the apical margin oblique but full; 

the first apical fork is unusually straight with no upward curve, and the 

cell not 1nuch shorter than the third apical cell; the second apical cell is 

about twice as long as the third, and the fourth falls about midway between 

them in length ; the discoidal cell and the median are of about equal length 

with the second apical cell, and are very slender, particularly the median. 

These features are not all produced in the plate. 
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Length of body, 6.5mm; of front wing, 7mm; width of same, 2.85mm. 

Florissant. Seven specimens, Nos. 1027, 1718, 2677, 4633, 5433, 
1090P, 10953. 

7. DEROBROCHUS CRATERJE. 

Pl. 13, Fig. 13; Pl. 15, Fig. 4. 

A moderate-sized species, with dusky wings, the veins infuscated. The 

body is _ Inoderately stout, but no parts are fairly preserved but the front 
wings. These are moderately slender, the tip rounded, the apical margin 
oblique and only a little full, the broadest part of the wing near the middle of 
the outer ~alf; the first apical cell (not shown in the figures) is very sn1all, 
considerably smaller than the third, which last is only a little more than 
half as long as the second, which is slightly longer than its stalk; discoidal 
and median cells very long and slender and of about equal size. 

Length of body, 7-8.5mm; of front wings, gmm; breadth of same, 2.6mm; 

length of hind wings, 6mm. 

Florissant. Four specimens, Nos. 2514, 5059, 14235; and from the 

Princeton Collection No. 1.94 7. 

4. LITOBROCHUS gen. nov. (lzrds-, fJpoxos-). 

This nan1e is proposed to include a single species of Florissant Hydro­
psychidre, allied to Polycentropus and Derobrochus, and especially the lat­
ter, but differing from them in some points in the neuration of the wing. 
Like Derobrochns, there is no fifth apical cell in the front wing, thus clearly 
separating it from Polycentropus. It differs from Derobrochus in the still 
more intensified elongation of the interior cells, and in the minuteness of the 
first apical cell, which is relatively not haJf so large as in any species of 
Derobrochus. The anastomosis is also very widely separated, the median 
cell extending far toward the margin and being half as long as the wing itself. 

LITOBROCHUS EXTERNATUS. 

PI. 15, Fig. 10. 

A single specimen shows the body, fore legs, and front wings. It is a 
tolerably large species with moderately slender body. The front legs are 
small and the tibia bears a single pair·of spurs. The front wings are slender, 
broadest before the middle of the outer half, the apex produced and nearly 
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in the middle of the wing, the costal margin falling obliquely to the tip 

over a considerable are.a, and•the apical margin equally oblique below the 
apex; the contrast in the length of the first and second apical cells is very 
marked; the cross-vein uniting the sector and cubitus falls at the origin of 

the second apical cell, and the n1edian and discoidal cells originate side by 
side; none of the cross-veins are shown in the plate. The wing is clear, 

excepting for a slight infuscation along the costal edge and the infuscation 

of the veins. 
Length of body, 10mm; of front wings, 10mm; breadth of same, 3.35mm; 

length of fore fernora, 1. 7mm; tibire, 1. 7mm. 

Florissant. One specimen, No. 14210. 

5. LEPTOBROCHUS gen. nov. ( Aeirros-, fJp6xos-). 

This genus, which includes only one species, is remarkable for lacking 
not only the fifth, but the second, apical cell. In other respects it does not 

~iffer fron1 Derobrochus, except in having, as in Litobrochus, an extremely 
long median cell, due, however, not to the extension of the cell toward the 
margin, but to its basal extension by the earlier origin of the middle branch 

of the upper cubital vein. 

LEPTOBROCHUS LUTEUS. 

PL 15, Figs. I, 3. 

This abundant species is rarely well preserved. It has a slender body, 
long and narrow wings, very slender legs, and antenr;tre longer, so far as 

known, than any other of our fossil species, being n1uch more than twice 
the length of the body (including the closed wings); the joints are about 

four times longer than broad, very slender, and the incisures marked with 

fuscous; the first joint is stout and obovate. The front wings are very 
long and slender, the apex produced, subacuminate and scarcely above the 

middle; the first apical cell is tolerably small, and the discoidal cell app~r­
ently open; the median cell, however, is closed, and the cell itself exceed­
ingly long, the closure being · a little before the origin of the third apical 
cell, which is not quite so long as the breadth of the wing and shorter than 
the fourth apical cell ; these features of the neuration do not appear in the 

figures on the plate. 
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Length of body, 9mm; of front wing, 9mm; breadth of same, 2.2mm; 

length of antennre, 21 mm. 

Florissant. Sixteen specimens, Nos. 1655, 3638, 3702, 6039, 7030, 

7149, 7990, 8013 and 10341, 8065, 8325, 8392, 8857, 9578, 10016, 10~39, 

12014. 

6. MESOBROCHUS gen. nov. (piao~, f3p6xo~). 

This is a peculiar group, not only tor the limited number of apical cells, 
· the first as well as ·the fifth being absent, but also for the great and nearly 
equal length of all the ot~er apical cells and the distance of the anastomosis 
from the apical margin; indeed, nearly or quite a third of the wing at the 
apex is filled only with longitudinal and parallel veins, as in some Lepto­
ceridre. The median cell, on the contrary, is not very long, as it is in 
nearly all the other genera we have here considered; the discoidal cell 
appears to be open, an anomalous peculiarity for one of the Hydropsychidre. 

Table of the species of Mesobrochus. 

Fore wings nearly four times as long as broad .•••••..••••.••••• ··---· .•••..••...•.••••• 1. M. lethm~s~ 
Fore wings scarcely more than three times as long as broad .•........ . .•..•••••. . ••• , 2. M. in~becillus. 

1. MESOBROCHUS LETH1EUS. 

PJ. 15, Fig. 11. 

A small slender species. Body slender, moderately clothed with scales. 
Antennre with basal joint very large, as long as the head, th~ rest slender 
and cylindrical, tapering sensibly to the tip, as long as the body (without 
the wings). . Legs very slender. Wings very long and slender, the rounded 
apex in the middle line and the margins curving equally to it above and 
below; second apical cell nearly half as long as the wing, third and fourth 
stopping abruptly at the anastomosis, which falls just beneath the tip of 
the subcostal nervure; the discoidal cell is open and the median not very 
long, reaching as far toward the base as to bring the base· of the second 
apical cell over its center ; the neuration as given in the plate is wrong. 

Length of body, 6mm; of front wing, 7mm; width of same, 1.85mm; 

length of antennre, 6mm. 

Florissant. Fourteen ~pecimens, Nos. 544, 1665, 2268, 2520, 2566, 

4584, 6884, 7792, 7898, 10720, 10899, 11132, 12015 and 12789, 13540. 



NEUROPTERA-TRICHOPTERA-HYDROPSYCHID1E. 189 

2., MESOBROCHUS IMBECILLUS. 

Pl. 15, Fig. 13. 

Closely allied to the preceding, but a smaller and comparativeiy stouter 
forrn. The basal joint of the antennre is cylindrical, and though very large 

not so stout as in that species, but the stalk is as there The legs are a little 

shorter and less slender. Wings shaped as in M. lethreus, but compara­
tively a little-shorter; · the neuration appears to be identical with that of the 

other species (it is wronglv ~iven on the plate), excepting that the anasto-
mosis is even farther tor . the base of the wing. 

Length of body, 5.5llim; of front wing, 6.25mm; width of same, 2mm. 

Florissant. Sixteen specirnens, Nos. 1306 and 4423, 2177, 2364, 2984, 

4908, 5462, 6861, 7042, 7568, 78H3, 10225, 10407, 10430, 11005, 12234, 

13138. 
~ 

7. PALADICELLA gen. nov. (7raA.azos-, a-, ohaA.A.a). 
I 

Still another anomalous genus is found among the Florissant H y-

dropsychidre, in some respects allied to Mesobrochus, since the first and fi~th 
apical cells are wanting and the other apical cells are nearly equal and long. 

The other features, however, are very different, partly perhaps from the 

n1uch greater comparative brevity and breadth of the wing. The third and 

fourth apical cells are so closely a.pproximated as nearly to touch throughout 

their le,ngth, even to the very margin of the wing. rrhe- discoidal cell is 

closed and relatively n1uch shorter than it would be in Mesobrochus were 

it closed at the same time; that is to say, the branch of the sector usually 
furnishing the first apical sector has a much later origin in Paladicella than 
in Mesobrochus. The nan1e given. is not meant to have any reference to 

the recent genus Adicella. 

p ALADICELLA ERUPTIONIS. 

Pl. 15, Fig. 14. 

This species is represented by a single specimen and its reverse, toler­

ably well preserved on a dorsal view with pa~tially expanded wings. The 
body is lllOderately slender and not heavily clothed, the head rather small, 
front legs not very large. The wings are not slender, broadest before the 
apical third, with rounded contours, the well rounded apex above the mid-

~ die, the apical margin more oblique tharn the costal as it falls to the apex. 
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The wing is tolerably clear, slightly infuscated next the costa with fuscous 
vmns. The neuration along the middle of the outer half of the wing is not 
correctly .given in the plate; the vein above the lowest forked vein (con­
taining the fourth apical cell) is also equally but not so widely forked, and 
it does not connect (excepting by a cross-vein) with the vein above, but 
much farther toward the base with the vein below, i~s fork containing the 
third apical cell. 

Length of body, 9 mm; of front wing, 10.5mm; breadth of same, 4mm. 

Florissant. One specimen, Nos. 8422 anfl 1 3004. 

8. TINODES Curtis. 

The single species referred here provisionally is shown by its neuration 
to belong elsewhere, and is merely placed here for convenience and for want 
of a better place. Moreover two species have been found in amber. 

'l.,INODES .(~) PALUDIGENA. 

Pl. 15, Fig. 9. 

An interesting little species, apparently belonging near this genus, but 
in which the neuration is even sin1pler, though being in large part obscure, 
the species is placed here provisionally. The body is moderately slender, 
. the legs rather short.· The front wings are not very slender, broadest in 

the n1iddle of the apical half, beyond which the wing tapers rapidly and 
almost equally above and below to a rounded apex. Only the first and 
third apical cells are present and both very large and with a long stalk, the 
veins originating far toward the base. This alone shows it can not be a 
Tinodes, but tlie anastomosis can not be made out. The hind wing is con­
siderably shorter than the front wing, broadest near the base, has a pretty 
strongly curved costal margin terminating abruptly in a pointed apex, from 
which the oblique apical margin retreating rapidly blends by one curve in 
the inner n1argin; the second and third apical cells only are present, of 
about equal and considerable length, the latter nearly reaching the middle 
of the wing; an interesting feature of this wing is a large spreading tuft of 
dark hairs longer than the width of the thorax, springing from near the base 
of the costal area. 
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Length of body, 5-6.25mm; of front wing, 5.5mm; of hind wing, 4mm; 

breadth of front wing, 1.5mm; of hind wing, 1.2mm; length of tuft of hairs, 
0.75mm. 

Florissant. Four specimens, Nos. 2142, 6964, 10702, 13137. 

. Subfamily LEPTOCERIJ).JE Stephens. 

No fossil species of this · subfamily have been described, but Hagen 

mentions several species which he refers to Mystacides and Odontocerum. 
Two Florissant species are found, which are believed to be most nearly al­
lied to Setodes. The larvre of this group are found n1ore often in running 
than in standing water, but frequent both; the case is usually a free sand 

tube; the n1en1bers of the subfamily are distributed all over the world. 

SETODES Rambur. 

This genus, as existing at presen.t, is found well represented in regions 

as wide apart and as different as North America, Europe, and the East 

Indies. None have before been reported fossil, and the two species we have 
referred here are so placed more from their genera) aspect than for any 
other n1ore solid reason. · The form and pointedness of the wings and the 
general structure of the antennre and legs look evidently in this direction. 

The larvre of this group inhabit both standing and running waters. 

Table of the species of Setodes. 

Wings at rest extending far beyond the abdomen .. ··-· ...•....... ··-·· .•.•...•....•• 1. S. portionalis. 
Wings at rest not reaching the tip of the abdomen .....•......•....•.. ___ •.. _ •••.• _ ••• 2. S. abbreviata. 

1. 8ETODES PORTIONALIS. 

Pl. 15, Fig. 15. 

A single specimen is placed here, the pointed forn1 of the wings, the 

size, and the whole aspect indicating this group of caddi~-flies; the wings, 
however, are so thickly clothed with scales that no neuration can be dis­

tinguished. The body is tolerably slender, the antennre and legs exceedingly 
long; only a portion of one antenna, as long as the body, is preserved, but 
this shows no indication whatever of diminution in size; it is rather stout, 
as stout, indeed, as the tarsi, and the joints four or five times as long as broad, 

cylindrical, pale brown, with dark brown incisures; the length of the basal 
joints is not determinable. The legs extend a long way beyond the tip of 
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the closed wings and are very slender; the front pair, however, are much 
shorter than the others. The front wings are very slender, densely pubes­
cent, when closed extending son1e way beyond the tip of the body, the 
portion so extended tapering to a slender but rounded tip which is near the 
upper margin of the wing, the costal border being alrnost uniformly and 
gently convex, and not falling rapidly next the tip, while the apical1nargin 
below the tip is exceedingly oblique until the tip of the body is reached. 

Length of body, 6mm; of front wing, 6mm; breadth of san1e, 1 mm; length 
of antenna! joints, 0.5mm; of mid tibire and tarsi together, 4.5mm; reach of 
hind legs beyond body, 3.5mm. 

Florissant. One specimen, No. 117 54. 

2. 8ETODES ABBREVIATA. 

A single specimen only has been found, closely allied to the preceding 
but with remarkably abbreviated wings. The body is moderately slender, 
densely pubescent, the antennre black, of the length of the body, of the same 
stoutness as in the preceding, but with joints scarcely so long and densely 
and very finely covered with hairs. Legs not perfectly preserved but a 
little stouter than in S. portionalis. Wings very much shorter than the body, 
very slender lanceolate, the apical portion narrowing, more rapidly below 
than above, to a sharply pointed tip, black, densely clothed with long hair­
like scales. 

Length of body, 6.5mm; of front wing, 3.5mm; b~eadth of wing, 0.65mm. 

Florissant. One specin1en, No. 5218. 

Subfamily LIMNOPHILID£ McLachlan. 

A single member of this group has been found fossil in Prussian amber, 
a species of Halessus. Besides this, however, several larval cases have been 
described, some at least of which appear to belong here, as it contains at the 
present day all the larger caddis-flies which ornament their larval cases with 
shells and other odd substances. To this list we can now add from America 
one of each kind, a winged insect and a larval case constructed of grains of 
stone. The group as it exists to-day is mainly confined to the northern 
hemisphere, north of the tropics, but it reappears to some extent in corre­
sponding portions of the southern hemisphere, at least in America 
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LIMNOPHILUS Burmeister. 

This genus has never been reported fossil, and in placing in it the 

species below the intention is only to indicate its affinities. The genus is 

boreal and wide spread, and the larvre are generally found in , standing 
water 

LIMNOPRILUS SOPORATUS. 

Pl. 15, Fig. 5. 

A couple of specimens are referred here, in only one of which is the 

neuration sufficiently distinct to be detern1ined with any probability, and in 

this it is somewhat obscure and is not fully shown in the plate; nearly all 
the veins and cross-veins in the outer half of the wing can, however, be 

traced with more or less distinctness, though the cross-veins are certainly 
obscure; the neurati?n, as thus lin1ited, is wholly that of Limnophilus. 
The front wings are moderately long and narrow, the costal margin rather 

. strongly arched in the apical half, curving downward to the bluntly acumi­

nate apex, the apical margin sharply and very obliquely truncate Dis­
coidal cellules short, much shorter than its foot-stalk; anastomosis of the 
lower half of the wing continuous. 

Length of front wing, 12.5mm. 

Florissant. Two specimens, Nos. 1441, 13007. 

INDUSIA Bose. 

In certain parts of Auvergne., France, rocks are found which for a thick­
n~ss of son1etimes two meters or more are wholly n1ade up of the remains of 

the cases of caddis-flies. These have been frequently n1entioned by writers 

arid were first described and figured by Bose early in the century under the 
name of Indttsia tubulosa. Oustalet in his recent. treatise on the fossil in­

sects of Auvergne/ describ~s two forms, one fron1 Olerrnond and the other 
fron1 St. Gerand, which . he distinguishes under the names Phryganea cor­
entina and P. gerandina, principally from their difference in size and strength, 
and a distinc.tion in the 1ninute shells-species of Paludina-of which the 

cases are composed. 
These cases, like the somewhat similar ones composed of grains of stone 

which are described below, are all apparently made by species of Limno-

1 Bibl. ~cole Haut. Etudes; Sci. Nat., vol. 4, pp. 101-102. 

VOL XIII--13 
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philidre/ the larvre of which group are remarkable for the variety of objects 
they use for the construction of their cases. It would seem desirable at 
present, while placing Indusia in this group, to include in it all larval 
cases of extinct Trichoptera until they can be more definitely placed or 
distinguished. 

These, however, are not the only instances of larval cases of Trichop­
tera found fossil. Hepp, in 1844,2 describes some from the rocks at Leistadt, 
near Dii.rkheim, under the name of Phryganea blumii, and Heer a few years 
later in his classic work describes and figures a sin1ilar instance fron1 
Oeningen, under the name of Phryganea antiqua, in which the case was in 
part made up of bits of sticks. But the 1nost surprising · discovery of this 
sort is that of supposed larval cases of Phryganidre in amber.3 According to 
Dr. Hagen, Pictet thought then1 larval cases of a tineid, but Zeller believed 
they were trichopterous, the larvre still remaining inclosed and appearing 
to belong near Mystacides. As phryganid larvre are aquatic almost without 
exception, their discovery in amber is certainly surprising. A tube-like 
larval case, presumably trichopterous, has also been described under the 
name of Phryganrea micacea and figured by Fritsch4 from the Cretaceous 
clay-schists of Kounic, Bohemia; and Marion 5 describes larval cases on the 
leaf of a fossil, Nymphrea, in ·Provence, very like those attached to similar 
leaves to-day. 

INDUSIA CALCUL0SA. 

Pl. 4, Fig. 4. 

Indusia caloulosa Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 542-543 (1878); Ann. Rep. U.S. 
Geol. Geogr. Surv. Terr., XI, 638-639 (1879); in Zittel, Handb. d. Palreont., I, ii, 778, Fig. 985 (1885). 

Dr. A. C. Peale, in his explorations under the Survey, discovered in 
deposits, which he cons_iders as probably belonging to the upper Greeri 
River group, or possibly to the lower part of the Bridger group, beds of 
limestone, the upper floor of which is completely covered with petrified 
cases of caddis-flies, all belonging to a single species, which may bear the 
name we have applied to it above. They vary from 14 to 19mm in length, 
fron1 4 to 5mm in dian1eter at their ·open anterior extren1ity, and from 3 to 

1 See on this point McLachlan, Proc. Ent. Soc. Loud., 1882, 18-19. 
· 2 Jahresb. Pollichia, vol. 2, pp. 19-23. 

3 Berendt, Bernst. befindl. organ. ReAte Vorw., vol. 2, pt. 1, p. 121. 
4 Archiv. naturw. Landesdurchf. Bohm., vol1, p. 66; Vesm1r, vol. 13, p. 205. 
6 Saporta, Organ. probl. anc. mers, 24-26, Pl. 3, Fig. 2. 
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3.2mm at their posterior end, the thickness of the walls being about 0. 75mm. 

As will be seen by these measuren1ents, the cases are a little larger at their 
mouth, but otherwise they are cylindrical, taper with perfect regularity, and 

are straight, not slightly curved, as in many phryganid cases. They are 
completely covered ~ith minute, rounded, water-worn pebbles, apparently 
of quartz, generally subspherical or ovate, and varying from one-third to 
two-thirds of a millimeter in rnean dian1eter; they thus give the cases a 
granulated appearance. Nearly all the cases are filled with calcareous 
material, but some are empty for a short distance from their mouth, and in 
one case the inner lining of this part of the case has a coating of minuter 
calcareous particles, evidently deposited therein after the case was vacated. 
As the present thickness of the walls indicates (as also the size of the attached 
pebbles), the silken interior lining of the case must have been very stout. 
This follows also fro1n the appearance of ·one or two which have been 
crushed? for they have yielded along longitudinal lines, indicating a parch­
lnent-like rigidity in the entire shell. In one of the specimens the outer 

coating of heavier pebbles has in son1e way been removed by weather­
ing, and has left a scabrous surface, apparently produced by rninute, hard 
grains entangled in the fibrous n1eshes of the web; it still, however, retains 
its cylindrical fonn. 

The size of the case, its form, and the material frorn which it is con­
structed seem to indicate that it belonged to some genus of Limnophilidre 
near Anabolia. 

Horse Cr~ek, Wyoming. Dr. A. C. Peale. 

Subfarnily PHRYGANID.lE Stephens. 

rrhis subfarnily of caddis-flies, cornprising the larger species, is found 
only in the northern portions of the globe, and is numerous neither in species 
nor in genera; nevertheless it is the only group of caddis-flies whose remains 
have hitherto been found in rocky strata, if we except the larval cases, of 
which there is likely to be more or less question. And it is not a little 
strange that they have been found in several distinct places, ranging from 
Aix in the Oligocene to Parschlug in the upper Miocene. Mombaeh, the 
Isle of Wight, and Atanaterdluk, in Greenland, have also furnished species. 
From amber also three species are known, and now we have three more 
species, including a new generic fortn, to add from the strata of Colorado 



196 TERTIARY INSECTS OF NORTH AMERICA. 

It is not, however, as in Europe, the only subfamily represented In the 
strata, three others being also represented and one of them much more 
largely. (February, 1884.) 

NEURONIA Leach. 

A single srnall species of this genus has been described from amber by 
Pictet and Hagen, · which the latter con1pares with the living N. reticulata. 
The one here described is the first known fro1n the rocks, and is a consider­
ably larger species, and with somewhat peculiar neuration. The genus is 
well represented at the present tin1e over all North America, and besides is 
found only in Europe. 

N EURONIA EVANESCENS. 

Pl. 13, Fig. 3. 

A single specimen of a large species of phryganid is referred to Neu­
ronia, although the neuration appears to be somewhat abnormal, the cross 
neuration on either side of the sector not being continuous. The insect is 

preserved on a lateral view, showing the head and body, t4e superposed 
wings of one side, and all but the base of the other front wing extended be­
low the body, together with one hind leg. 

The upper half of the overlapping wings is much darker than the lower 
half and shows some mottling near the tip, which is not the case in the other 
wing. The single front wing is of a unifonn brownish fuliginous tint, but 
broadly obscured in the middle of the wing by accident of preservation over 
a large pale area, in which also the veins are nearly lost. This accounts for_ 
the inaccuracy of the drawing on the plate. 

The front wings are subtriangular, less than two and one-half times 

longer than broad, their greatest breadth in the middle of the apical half; the 
costal margin is gently arched in the apical half, the apex roundly pointed, 
the apical n1argin almost straight in the middle half and inclined at a rather 
sharp angle with the costaltnargin. 

The shape of the wings, as we.ll as the brevity of the discal cell, renders 
it probable that the species should be referred to N euronia rather than to 
Phryganea or Agrypnia, though it is impossible to determine clearly whether 
there is a cross-vein between the subcostal vein and the costa. The radius 

has a broad superior arch belo~ the extren1ity of the subcostal which renders 
it probable that it exists, and that it can not therefore be referred to Agryp-
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nia. The upper branch of the sector originates earlier than usual, close to . 

the base of the discal cell, which is short, as in N euronia, but only because 
the cross-veins which' terminate are carried to an unusual distance toward 
the middle of the wing, and are therefore widely separated from the cross- · 
veins uniting the sector with the cubitus-an unusual feature in this sub­
family, and one which with its other peculiarities renders it probable that it 
should be generically separated fron1 living types. There is also lacking 
the zigzag arrang·ement of the cubital cross-veins, though their exact rela­
tion can not be determined throughout. The hind leg bears two pairs of 
tibial spurs, as always in this subfamily. 

The length of the body is indeterminable; the length .of body and wings 
together in repose is 24mm; of front wing, 20.5mm; greatest breadth of same, 
8.5mm; length of hind tibia, 3.65mm ; of hind tarsi, 4.65mm . . 

Florissant. One specimen, No. 7728. 

PHRYGANEA Linne. 

Species of this genus are by no n1eans unknown in a fossil state; 
indeed it is the only genus of Phryganidre which has heretofore been 
represented in the rocky strata by remains of the perfect insect, and while 
?nly two species are known fron1 an1ber, four have been described from 
Tertiary rocks ( Aix, ~Iombach, Parschlug, and Greenland) and a fifth indi­
cated from the Isle of Wight. Very likely some of these rnay be found to 
belong elsewhere, but · their large· size would lend a probability to their 
proper reference here, since this genus and its allies contain the largest of 
the caddis-flies. We have pere a single species to add, represented wholly 
by wings, but very well preserved. The genus is mostly confined to North 
America and Europe. 

PHRYGANEA LABEFACTA. 

Pl. 13, Fig. 5 ( ~ ). 

An excellently preserved front wing, lacking only a fragment broken 
from the lower outer angle, represents a male. It is of a nearly uniform 
smoky brown tinge, with ~uch darker distinct veins, and delicately n1ottled 
with faint, pale, circular dots which are larger and therefore more noticeable 
than elsewhere in the upper outer half ·of the wing, and are absent from the 
center. It is of about the size of our common N euronia sen1ifasciata (Say) 

·but of a different shape, being subquadrate, about three times longer than 
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·broad and only slightly broader apically than basally. The apex is slightly 
pointed and the outer margin apparently slopes n1ore rapidly below than 
above the apex. Though not shown in the plate, the subcosta is united 
near the tip to the costa by a cross-vein, and just below ihe apical cell thus 
formed the radius has a well-marked distinct arch. The cross-vein closing 
the cell is not shown in the plate, nor the cross-vein just below it, into 
which, rather than directly into the cubitus, the first nervule below the 
lowest. branch of the sector runs. The lower cross-veins also do not appear 
on the plate; they run, as in the modern Phryganea gran dis, with a slight 
jog where they cross the basal branch of the upper cubital, obliquely from 
the base of the second branch of the upper cubital toward the arculus. 
Indeed, the venation of the lower half of the wing closely resemble_s that 
of the modern European P. grandis, which is slightly larger than the fossil 
species. This differs from that in only one or two points; the first apical 
sector parts from its sten1 at the n1iddle of the discoidal cell, the lower bor­
der of the cell is as full as the upper, and the cell itself is proportionally 
shorter. 

Two other spemmens agreeing in neuration with the preceding, but 
with the lower nervule of the upper branch of the superior cubitus forked 

represent females. Like the n1ale they are represented only by upper 
wings, one of them perfect, the other broken squarely at the tip by the 
breaking of the stone in quarrying; one is a little lighter in color than the 
male, and, as it were, bleached out at the apex, while the other is much 
darker, almost of a blackish chocolate, many of the minute spots of the 

n1ottling, especially in the upper part of the wing, appearing quadrate rather 
than circular. The fourth (female) fork is riearly as deep as the third, ex­
tending slightly more than half-way to the base of the branch. 

Length of wing, 6 20.25mm, ~ 19.5mm; of discoidal cell, 6 ~ 5.5mm; 

breadth of wing, 6 7mm, ~ 7.3mm. 

Florissant. Three specimens, Nos. 407 (d'), 1016, 3897 (~). 

LIMNOPSYOHE gen. nov. "('AiJ.lrrt, 1/Jvx'lj). 

This name is proposed for a genus which differs somewhat ren1arkably 
from any Phryganidre, but which agrees at the same tin1e in its main fea­
tures with the subfamily of Phryganidre proper. In his monograph on the 
Trichoptera of the European fauna, Mr. McLachlan lays much stress on 
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the importance in generic characteristication of the presence or absence of 
specified apical cellules, of which the full complement in the anterior wing 
is nine; of these three belong to the area of the sector. In the present 
genus we have an additional apical cellule in the field of the sector, one of 

the ramules of the lower branch of the sector being divided. In all other 
species of Phryganidre proper, to which there can be no doubt that this 
genus belongs, both the ramules extending to the margin from either side 
of the eross-vein closing the discoidal cell are simple; in Limnopsyche the 
upper is branched, so that there exists an "apical fork" between the "first" 
and '~second" apical forks of McLachlan's terminology. This, however, is 
not the only peculiarity; the anastomosis is broken into three instead of, 
as in true Phryganidre~ two parts, the cross-vein uniting the sector and 
cubitus lying far toward the tip of the wing, while the remainder of the 
anastotnosis has its normal place near the middle of the wing. Moreover, 
the median cellule, which, as in other Phryganidre proper, is open, extends 
nearly ·to the base of the wing, interrupting still more markedly the anas­
tomosis of the lower half of the wing. 

Although only a portion of the neuration can b~ determined in the 
single pretty large species referred here, this differs so much from the exist­

ing genera of true Rhryganidre that its separation from them is indispen­
sable. 

LIMNOPSYCHE DISPERSA. 

Pl. 13, Fig. 2. 

There are three specimens provisionally referred to this species, but in 
only one can the neuration be traced sufficiently, and it is upon this, which 
is figured, that the species is founded. It shows a dorsal view with indis­
tinct traces of different appendages, ·but with the wings of one side expanded. 
Especially this is true of one; it is an upper wing, but toward the lower 
n1argin a portion of the hind wing, crumpled and folded, is more or less 
mixed with it, so that the figure is not perfectly clear or probably correct 
at this point. The main features of the neuration have been pointed out in 
the description of the genus, but a few special points may be added. The 
wing is about two and a half tin1es longer than broad, the costal margin 
well rounded, bringing the rounded apex down nearly to the middle of the 
·wing, the lower margin (apparently) full. It is pale brown without mot-
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tling; the discoidal cell is very long and slender, nearly one-third the 
length of the wing, and occupying almost exactly the middle third longi­
tudinally. First apical sector arising from the middle of the discoidal cell; 
cell between the sector and cubitus of uniform width and running almost 
exactly through the middle of the wing, terminating son~e way below the 
apex; cross-veins uniting the sector and cubitus more than half-way from 
the e d of the discoidal cell to the border. As the other cross-veins are in 
their usual place, the anastomosis is widely scattered, whence the specific 
name. 

The other specimens are .poorly preserved; ... they agree with the pre­
ceding in size and present no characters in opposition to it. They show in 
addition portions of the antennm, a slender stem arising from a rather stout 
basal joint; in both, however, the antennm are broken shortly beyond the 
base. 

Length of body, smm; of front wing, 8.25mm; breadth of same, 3.25mm; 

ength of hind wing, 7mm. · 

Florissant. Three specimens, Nos. 809, 8606, 8995. 
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Although a group of great antiquity, some of its divisions (especially 

the cockroaches) being abundant in Paleozoic · as in ~fesozoic rocks, this 
order of insects is feebly represented in Tertiary times. Part of our lack 
of familiarity with the relics of those days is due to their rare occurrence in 
amber, a fact largely due to their generally weak and brief flight. Indeed, . 

hardly a dozen species of the entire order are known or indicated from this 
source, and less than forty species, including all mere references as distinct 
fonns, from the European rocks. This number is nearly equaled by the 
American species described in this volume, but this fact is largely due to 

the great preponderance of Forficularire, which con1prise more than a third 
of the ·species. The numbers in the different groups are, perhaps, too 

srnall to render a particular comparison useful, but we rnay note that the 

European rocks have representatives of each family excepting the Phas­
mida, while the Atnerican furnish specimens of all but the 1\{antides; No 

Acridii have been found in arnber, and of Locristarire only larvre; Fo'rficu­

lai·ire and Mantidre are said by older authors to have been found in an1ber, 

but none are now known, the undoubted atnber remains being confined to 

Blattarire, Phasn1ida, Locustarire (larvre ), and Gryllides. 
In comparing the European and American Tertiary orthopteran 

faunas some interesting points n1ay be noted. The resemblance of · both 

faunas in a nearly equal degree to warrn tetnperate or subtropical types is 

not a little curious, con1bined as it is with a distinct differentiation of char­

acter; for even where the same subfamilies are represented, as they gener­
ally are, the genera of the two continents are widely different. In the few 

· cases where Rpecies have been placed under the san1e generic heading it 

has usually been by the use of the genus in the broad sense, indicating 

n1erely subfatnily affinities, and the species themselves are widely different. 
The resemblance between the two countries is perhaps most marked in the 

201 
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Forficularire, though the European species have been very imperfectly pre­
sented as yet. Perhaps the most marked peculiarities in the .Anwrican 
fauna as distinguished from the European are the abundance of Forficu­
larire of a COn1trlOn type, the occurrence of Conocephalidre, and the absence 
of Manti des, Tettigidre, Decticidre, and the burrowing as-well as the slender 
Gryllides. 

As a whole the Orthoptera of Florissant and the Green River deposits 
- indicate a warmer, not infrequently in specific cases a much warmer, cli­

mate than now appertains to that region, though this is true to a less degree 
of the saltatorial Orthoptera in general than of the others. (July, 1884.) 

It is not a little surprising to find so many American species, no less 
than eleven being already obtained from Florissant, a nurnber more than 
double that of the European Tertiary species, and all apparently belonging 
to one type, not now in existence. It is not impossible that a nearer study 

of the European fossil species may prove that they also belong here, as one 
. may notice in them the same simplicity in the character of the forceps. 

Sorne of the Florissant species are of very large size, much larger than 

any which are found in temperate regions, and the presence of this type in 
such abundance, and represented in part by such gigantic forms, is a clear 
witness to a considerably warmer climate than now obtains in the san1e 
region even at the level of the lower plains. 

Family FORFICULARI..tE Latreille. 

Fossil earwigs are not unknown, but have been imperfectly studied. 
Heer gives wood-cuts · of two, Forfieula recta, which he compares with 
Forcinella annulipes (Luc.) Dohrn, and F. prilnigenia, compared with the 
common earwig, i. e., Forficula auricularia Linn; he also mentions a third, 
F. minuta, cotnpared with Labia minor (Linn.) Leach. These all come from 
the Miocene of Oeningen.1 Long ago Serres spoke of a species allied to 
Forficula parallela Fabr. and F. auricularia Linn. (both the same species), 
of which many specirnens had been found at Aix in Provence.2 Perhaps 
Mr. Oustalet, when he resu1nes again the publication of his memoirs on the 

fossil insects of southern France, will acquaint us mor.e perfectly with this 
insect; but I saw no specimens of Forficularire in his hands in 1873. One, 

1 Heer, Urwelt der Schweiz, 2d edition, p. 392, figs. 267, 268. 
2 Serres, Geognosie des terrains tertiaires, 225o 
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perhaps ·two, species are also reported from Prussian amber. Keferstein1 

speaks of an amber species, referring to Burmeister (Hand b. Entom.) but the 
latter mentions only some crickets ( "Acheten ") " of the size of F. minor." 
And Germar writes that up to 1856 but a single specimen of an earwig had 
been found in amber, a larva agreeing so completely with the full-grown 
larva of Forficula auricularia that description and i1lustration were superflu­
ous.2 Gravenhorst also refers to a German species from amber.3

. Finally 
Massalongo describes and figures 4 a species from the Tertiaries of 1\-fonte 
Bolca, which he calls Forficula bolcensis, and which again he compares to 
F. auricularia Linn. This species, which in point of fact is much nearer F. 
albipennis Muehlf. than F. auricularia, seerns to be a true Forficula. The 

same rnay perhaps be said of Heer's species, or at least of the t\yo which . 
are figured (none are described), or they rnay belong to the same group as 
the American species, though one at least of them is much srnaller than any 
we have-found. But in Heer's species we have only a few abdon1inal joints 
and the forceps from which to draw any conclusion. 

A couple of species have been found in rocks older than the Tertiaries, 
Baseopsis forficulina Heer5 frorn the Lias of Schambelen and Forficularia 
problen1atica W eyenb., 6 found in the Jura of Solenbofen. Although the 
figures given of this latter insect are very obscure, Weyenbergh says it is 
an earwig "sans le rnoindre doute," and of one of the seven spechnens found 
he says it "montre a l'extremite de !'abdomen les deux crochets, dont !'en­

semble represente une sorte de pince, et qui caracterisent le genre Forficula." 

LABIDUROMMA gen. nov. (A.afJz~, ovpd, oflp.tt.). 

In first describing an earwig fi~om Florissant I referred it hesitatingly 
to Labidura; a second species was subsequently placed in the same genus 
fron1 its resemblance to the first. In my study of the much more abundant 
and better material now at hand I was at first inclined to refer not only 

these two species but all the others, including a considerable variety of 
forn1s, t~ th~ old genus Forficula, the structure of the antennre in particular 

1 Naturg. Erdkorp., vol. ~, p. ~31. 
2 Berendt, Bernst. befindl. organ. Reste Vorw., vol. 2, pt. i, p. 33. 
3 Uebers. schles. Gesellsch. vaterl. Cult., 1834, 93. 
4 Massalongo, Stud. pal., 15-16, pl. 1, figs. 5-7. 
6 Heer, Urwelt der Schweiz, 2d edition, p. 94, pl. 7, fig. 5. 
GArch. Mus. Teyl., vol. 2, p. 274. 
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according more closely with Forficula than with Labidura. But one point 

after another showed such distinction fro1n Forficula that the species seem 

more corr~ctly presented when placed in a distinct genus. Whether all 
belong there is perhaps questionable, especially when the extreme n1err1bers 
of the genus are con1pared; Moreover, all the characters upon which the 

genus is founded are not to be found in all the species here described, as 

preserved. in the specimens at hand; but in the order in w~ich I have 
arranged them .they show such a gradual passage from one to the other 

that notwithstanding the diversity in general aspect and in size between 
the first and the last, I can find no good characters in their imperfectly 

preserved structure by which they should be separated. The genus is 
without doubt nearly allied to Forficula, but it is impossible to place. it 
there, or .indeed in any kn~wl} existing .genus of Forficularire on ac~ount 
of the great size of the eyes. These are not only as large in front as in 

Oylindrogaster and Sphongophora, but instead of being shut off frorn the 
posterior half of the head, as in all living Forficularire known to n1e, they 

extend to the posterior margin, as may be readily seen in Figs. 3 and 12 of 
Pl. 16; that is, instead of being anterior they are lateral.. -The genus is 

also peculiar for the great simplicity of the forceps, which are long and 
rather ( sometin1es very) slender, and, with a single exception, where there 

is one basal tooth,. they are entirely unarmed. The antennre, where they 

are preserved, show some diversity of structure and it is partly on that 
account that I have hesitated about keeping them to_gether; but as a general 
rule they are comparatively short, not extending backward .beyond the 
closed tegmina, rather coarse, the joints about as numerous as in Forficula, 
the basal joint not very long nor stout, the joints in general shorter compared 
to their width than in Forficula. All the species, with perhaps one excep­
tion, are winged, and all have tegmina of the norn1al forn1. It is not a little 

curious that several specin1ens have the wings fully expanded, and these 
show in all their main features the san1e characteristics as the strangely 

folded wings of earwigs to-day, showing that the type was fully developed 
in this early rrertiary period. One may notice, indeed, a slightly greater 

simplicity of structure here and both greater simplicity and greater 
uniforn1ity of character in the forceps of the fossil species, which seem 

to betoken an approach toward the origin of the type, but it is a mere sug­

gestion, or scarcely more than that. 
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One of the species here described, certainly distinct from the others, is 
so i1nperfectly preserved that no name is given to it. The others may be 
distinguished by the following table: 

Table of the species of Labiduromma. 

Species oflarge size with very long forceps (the total length nearly or quite 25mm). 
Male forceps almost one-half as long as body .............. _ •. --- ... __ .... _ ... _. _ ....... 1. L. avia. 
Male forceps scarcely more than one . third the length of body ..••••.•.•....••••.... 2. L. bormansi. 

SpecieM of smaller size and shorter forceps (only a little exceeding 2Qmm). 
Hind margin of last abdominal segment of male strongly angulated; no pygidium perceptible. 

3. L. mm·tale. 
Hind margin of last abdominal segment of male straight or nearly straight; pygidium distinct and 

sometimes large. 
Male forceps with large projecting interior tooth at base ...•••.••••......... 4. L. commixtum. 
Male forceps with no projecting basal tooth. 

Male forceps narrowing almost from base .. .•...... __ .....••...••.•.. _ ... 5. L. tertiarium. 
Male forceps with equal parallel sides for some distance from base. 

Male forceps comparatively slender, with distinct and tolerably strong falcation. 
6. L. gilbm·tit 

Male forceps broad beyond the base, with weak falcation .. _ .......... 7. L. exsulatunt. 
Species of much smaller size and generally still shorter forceps (the total length about 15mm or less). 

Male forceps stout at base, much smaller and equal beyond . _ .•...•.•. ...•....• • B. L. lithophilum. 
Male forceps slender and delicate throughout. 

Male forceps less than half as long as abdomen._ ••••. _ ....••...•.. ____ .. ___ .. 10. L. infernum. 
Male forceps fully half as long as abdomen ........•.. _ .. _ ..................... 11. L. labens. 

1. LABIDUROMMA AVIA. 

Pl. 16, Figs. 5, 22 ( ~ ), 3, 11, 23 ( ~ ) . . 

Head small, rounded triangular; antennre in no case well preserved, 
the longest fragments scarcely reaching the tip of the tegmina, the basal 
joint not precisely determinable, but apparently about twice the diameter 
of the stalk and subglobular; the proximal joints of the stalk are cylindrical 
and from two to three tin1es as long- as broad, so that if composed as usual 
in this genus the antennre could not have extended beyond the tip of the 
tegmina; palpi shorter than the dian1~ter of the head, nearly as stout as the 
antennre, the joints half as long again as broad. Pronotum nearly circular 
but subquadrate, apparently longer than broad, and narrower than the head 
in the fen1ale (where it is better preserved than in the rnale specimens) and 
the opposite apparently in the male, where it seerns to equal or surpass the 
head in breadth. Tegmina together considerably broader than the head, 
and square, of equal length and breadth; folded wings protruding beyond 
the tegtnina to a distance of three-fourths the length of the latter. Legs 
moderately stout and not very short, the second joint of the tarsi apparently 
cordate. Abdome; equal with parallel sides. Forceps simple but of great 
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length, in the male as long as the abdomen beyond the wing tips, somewhat 
depressed, with the basal third s~raight, its basal half with straight and 
parallel sides, its apical half narrowing on the inner side, the whole inner 
margin pinched and perhaps a little crenulated, but not toothed nor beaded; 
the distal two-thirds very gently and slightly arcuate, scarcely tapering, the 
curve increasing slight! y toward the bluntly rounded tip. In the fen1ale 
they are a little shorter, rrtuch slenderer and apparently cylindrical through­
out, scarcely attingent at the base, with no pinching of the inner edge at 
the base, and very regularly and gently tapering to a more delicate but 
still bluntly rounded point; the arcuate curve is if anything a little stronger, 
and eommences frorn the base, though the straight basal portion of the male 
is sometimes indicated by the origin of the arcuation (on the outer edge) at 
a little remove from the base. Pygidium of the male (not shown in the 
figures} triangular, longer than broad, half as long as the greatest breadth 
of the forceps, the apex broadly, bluntly rounded; in the female as long as 

. broad and as the base of the forceps, more or less slightly truncate and 
rounded at apex. 

Length of body, excluding forceps, 6 19mm, ~ 18-19mm; breadth of 
abdon1en, 3·.5-4mm; length of front and middle femora, 2.5mm; . tibire, 1.75mm; 

tarsi, 1.5mm; of hind femora, 2.smm; tibia, 2.3mm; of forceps, 6 8.5mm, ~ 6.5mm; 

breadth of same at base, 6 1.4mm, ~ 0. 7mm; in middle, 6 pnm, ~ 0.4~m. 

This is the most interesting of the Florissant speci~s on account of its 
great size and the long and sirnple forceps. It is twice as large as any 
living species of Forficula. 

Florissant. Eight specimens, Nos. 11740, 13544 and 13545, 13547 (6), 

2855 and 3567, 3832 and 5532, 5438, 8022, 11209 (~). 

2. LABIDUROMMA BORMANSI. . 

Pl. 16, Fig. 1 ( ~ ). 

In the two specimens referred to this species the head and pronotutn 
are badly preserved, but so far as can be seen appear to be n1uch as in L. 
a via in relation to each other and the combined tegmina; the prothorax is, 
however, certainly larger, though slightly, than the head, and the antenna! 
joints at a short distance from the head are three or four times as long as 
broad. The tegn1ina are large with broadly rounded posterior edges, and 
the body with straight parallel sides; the last segment is as broad apically 
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as basally, and the hinder edge is straight. The forceps of the n1ale (fernale 
unknown) are very long, flattened, straight on the basal three-fifths (they 
are given with a slight curve in the plate), and beyond gently sickle-shaped; 
they taper very gently and with entire regularity to a bluntly rounded, 
slightly angulated tip, excepting that the basal third or n1ore has on the inner 
margin a thinner, blade-like, straight flange, . increasing the width by nearly 
one-fourth. Pygidium small, triangular, equilateral, with a blunt apical 

. angle. 
Length of body, excluding forceps, J 1smm; breadth of abdomen, 3.5mm; 

length of forceps, 6.3mm; breadth at base, 1.2mm; in nliddle, 0. 7 smm. 
This species is slightly smaller than the preceding, but resembles it 

closely, the forceps of the male having about the size of those of the female 
of L. a via, though their flatness and n1ode of curvature, and especially of the 
basal opposition, evidently indicate a male. 

Named forM. A. de Bormans, of Switzerland, the well known student of 
Forficularire. 

Florissant. Two specimens, No. 11180, Princeton Collection, No. 
1.603 (J). 

3. LABIDUROMMA MORTALE. 

Pl. 16, Figs. 2, 6 ( <! ), 20 ( ~ ). 

Head small, well rounded, a little produced anteriorly ; antennre 
moderately slender, probably considerably less than half the length of the 
body, the basal joint srnall, scarcely stouter than the third or fourth joint, 
less than twice as long as broad, its apical half cylindrical and sqtiarely 
truncate; the sixth joint considerably longer than the first, and scarcely 
more than three tirnes as long as broad; pal pi shorter than the diarneter of 
the head, the joints about twice as long as broad. Pronotum su_borbicular, 
a little smaller and no broader than the head, slightly broader than long. 
Tegmina together considerably broader than the pronotun1, perhaps almost 
twice as broad, the apical edge nearly straight, rounded only next the outer 
edge. Wings extending, when folded, as far beyond the tegn1ina as the 
length of the latter. Legs not long nor stout, the middle pair situated nearer 
the hind than the front pair, and of about the sarne length as the former, 
the femora flattened, about twice the width of the tibire. Abdomen with 
nearly parallel sides, a little broadest just behind the middle; the third and 
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sometimes the fourth segrnent on some specimens with faint indications of 

lateral plications; last segment a little longer than the preceding, narrowing 
slightly posteriorly with rounded posterior angles; hind rnargin of male 
strongly angulated, as shown in Fig. 6, of female straight with n1inute trian­
gular pygidium. Forceps broad, flattened, stout, long, and nearly straight, 
as long as the four or five terminal segments, the basal two-fifths straight, 
equal, the attingent inner edges thickened slightly, the next two-fifths nar­
rower, particularly by the excision of the inner edge, tapering, nearly 
~traight, the apical fifth ~till narrower, more tapering, bent slightly inward 
and bluntly rounded at tip (6), very broad and flattened, straight, scarcely 
tapering before the middle and then but slightly, the apex apparently twice 
as broad as in the male and bluntly rounded (~). 

Length of body, excluding forceps, 6 16.5-17.5mm, ~ 18mm; breadthof 
head, l.Smm ; of tegmina, 3.5mlll ; of abdomen, 4.3mm ; length of middle and 
hind femora, 3mm ; of fore femora, 1. 7mm; middle and hind tibire, 2.2mm; 

ore tibire, 1.2mm ; length of forceps, 6 5.5mm, ~ 4.5mm ~ ; breadth of same at 
base, 6 1.05mm, ~ 1.3mm; at tip, 6 0.3bmm. 

This species differs from the two preceding species by its shorter, 

b~oader, and straighter forceps. One of the specimens (Fig. 2) was taken 
by me in the original insect beds described by Dr. A. 0. Peale. 

Florissant. Six specimens, Nos. 395, 3705, 6317 (6), 8049, 13001 (~). 

No. 1.615 (i), Princeton Collection. 

4. LABIDUROMM.A. COMMIXTUM. 

Pl. 1(1, Figs. 10, 17 ( ~ ). 

Head moderately small, well rounded, the posterior border a little trun­
cate. Pronotum considerably smaller than the head, subquadrate, of equal 
length and breadth. Tegmina together considerably broader than the head 
and nearly double the breadth of the pronotum ; each of the tegmina about 
twice as long as broad, and the cqriaceous portion of the wings extending 
beyond then1 for a distance equal to half their length. Legs slender and 
rather long. Abdon1en slightly expanding, so as to be broadest in the middle 
and broader than the tegmina·, yet with subparallel sides; last segment a 
little longer than the others, slightly broader in front than behind, the pcs­
terior margin broadly rounded. Pygidium very large, being at base one­
third the width of the terminal segment, subtriangular but strongly rounded, 
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with very bluntly rounded .apex. Forceps of male broken in the only speci­

men seen, but evidently pretty _long and moderately stout, the portion (half~) 

remaining being as long as the last two segments of the abdomen, straight, 

equal, separated at base by the pygidiuin, with a very stout, sharp, triangu- , 

lar, interior tooth embracing the pygidium, and with two minute distant , 

teeth or tubercles beyond; in the female distapt at base, straight, flattened, . i 

simple,_ unarmed, tapering regularly, with not the slightest inward curve, 

to a blu1itly rounded tip, one-third the width of the base. This peculiarity 

reminds me of a specin1en of Labidura riparia I have seen with perfectly 
straight and laminate forceps1

• 

Length of body, excluding forceps, t 17.5mm, ~ 17.5mm; breadth of head, 

. t 2.25mm; of pronotum, 6 l. 7 smm; of closed tegmina, 6 3mm ; of abdomen t 
3.5mm; length of forceps, t (broken) 4mm, ~ 3-3.5mm; breadth at extreme 
base, 6 0~8mm, ~ 0.75mm; at tip, ~ 0.25mm. 

This is the only one of our American fossil species with toothed forceps. 

Florissant. Three specin1ens, Nos. 2877 (6), 1832, 11208 (~). 

5. LABIDUROMMA TERTIARIUM. 

Pl. 16, Figs. 18, 21 ( 0' ), 15 ( ~ ). 

Labidura tertiaria Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 447-449; III, 259; IV, 519. 

A single male specimen (Fig.l8), found by Mr. Jesse Randall, and brought 

h9me by the Survey under Dr. Hayden, formed the basis of the following de­

scription: The head, which is badly preserved, is of about equal length and · 

breadth behind the labrum, so that as a whole it is longer than broad, but 

it is slightly narrower than the pronotum, &nd has large eyes, reaching back 
nearly to the hind border-characters which are scarcely in keeping with 

the refer-ence of the insect to Labidura; with no other genus, however, does 

it accord so well. The antennre are too fragmentary to furnish us any clew 

to their structure, and o~ the mouth ·parts nothing can be determined. The 
pronotutn is of about equal length and breadth, quadrate, the anterior ang,les 

bluntly rounded; the posterior border very ·broadly convex, the margin no­

where elevated ; there is a slight but distinct median sulcation, fading .pos- _ 

teriorly. The rest of the thorax is of the same width as the pronotu1n ; the 

tegmina are twice as long as the pronotlim, square!~ docked at the tip; the 
folded wings reach more than half as far again beyond the tip of the teg-

VOL XIII--14 

1 Proc. Bost. Soc. Nat. IJi~t., vol. 18, pp. 324-325. 
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mina, and in the specimen examined are partially opened on the right side, 
so as to show incompletely the peculiar raye~ arrangement of the nervules. 
The legs are short, the femora broadest in the middle, the tibire tnoderatel y 
slender and slightly bowed; but the tarsal joints are too obscure to deter­
mine their structure; the faintness of the legs probably .shows that they 
were paler than the body, which is of a griseous brown. The joints of the 
abdoLnen can readily be distingu_ished, although a portion of some of them 
are injured, and especially of the third segment; this renders it impossible 
to decide certainly whether plications were present on this segment, but 
there are no signs of any either on this or on the better-preserved second 
segment; it would seem as if such plications should be seen, if present, at 
least on the second segment, for the abdomen is preserved on a partial side 
view, and the portion of the second segment where plications are to be looked 
for is perfectly preserved. The abdomen appears to have been . equal as 
viewed from above, although the .greater fullness in depth of the tniddle 
joints gives the specimen a great height in the middle; the last segment is 
large, scarcely narrowing, and furnished with a pair of stout, straight, 
tapering, bluntly-pointed forceps as viewed from the side, not so long as . -
the tegmina, and apparently curved inward at the tip. The insect is slightly 
smaller than the comrnon Labidura riparia (Pall.) Dohrn. 

Length _of body, excluding forceps, 17mm; of head, 2.2mm; breadth of 
same, 1.75mm; length of pronotum, 1.9mm; breadth of same, 2mm; length of 
tegmina, 3.6mm; extent of folded wings beyond tegmina, 2.5mm; length of 
hind femora, 2.75mm; of hind tibire, 1.75mm; of forceps, 2.5mm. 

Since the above description was publishe_d I have seen and studied four 
or five more specin1ens, serving 'to tnodify and extend the characters before 
given, as follows : The head is fully as broad as and not narrower than the 
pronotu1n. The antennre reach back to the posterior margin of the closed · 
tegmina, and their joints are cylindrical and about four times as long as 
broad. The pygidium is rounded subtriangular and moderately large. 
T~e forceps of the male are very simple, being straight, with parallel 
sides at the very base (as far as the tip of pygidium), then narrowing 
rather rapidly on the inner side only, the blunt apex incurved. Of the fe­
males all the specimens are imperfect, but in the one figured the forceps 
appear to be laminate, tapering, entirely sin1ple, and not incurved at the tip; 
the apical parts, however, are exceedingly obscure and may be wrongly 
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interpreted. The resemblance they show to the female of L. commixtum 
leads one, however, to believe this the correct view. 

The species resembles the preceding, especially in the female speci­
mens, but the forceps of the male differ considerably. 

Florissant. Five specimens, Nos. 2779, 4925, 14688 (d'), 8334, 9228 (~). 

6. LABIDUROMMA GILBERTI. 

Pl. 16, Fig. 14 ( ~ ). 

Head sn1all, subtriangular, with well-rounded contours. Antennre 
reaching to the tip ·of the tegmina, apparently fourteen-jointed, the basal joint 
obscure, the middle joints four times as long as broad, a little larger in the 
n1iddle than at the ends. Pronotun1 quadrate, scarcely broader than long, 
distinctly smaller than the head, and scarcely half a.s broad as the combined 
t~gn1ina; posterior margin broadly rounded. Wing-veins with more widely­
spread forks before the median break than in L. exsulatum. Legs short, 

the middle pair midway between the otheJ\ and a little smaller than the 
hind pair, the femora .broad and flattened, twice as broad as their con·e­
spondi~g tibire. Body moderately broad, lith straight parallel sides; the 
last segment three-quarters as broad apically as basally, the apical margin 
ne~rly straight, the sides well rounded. I Pygidium minute, triangular. 
Forceps large and long, the basal two-fifthJ broad, equal, straight, simple, 
attingent, beyond falciform, much smaller, tapering to the middle of this 
portion, beyond it equal, the tip bluntly rounded. and a little contracted (d'); 
comparatively slender, straight, parallel-sided at the extreme base, beyond 
tapering regular! y by excision of the inner margin, the tip slightly incurved 
and bluntly terminated ( ~ ). 

Length of body excluding forceps, d' 15.5mm; breadth of head, 2.3mm; 

of pronotum, l.fimm; of cornbined tegmina, 4.5mm; of abdomen, 3J;mm; 

length of forceps, ' d' 4.5mm, ~ 3.25mm; breadth at base, d' 1.25mm, ~ 0.8mm. 

The species has a more rnodern look than any of the others, and jn 

none are the forceps more falciform, reminding one to sorr1e degree of For­
ficula auricularia. It is narned for Mr. G. K. Gilbert, of the U. S. Geolog­
ical Survey. 

Floris.sant. Three specin1ens, Nos. 4736, 7352 (d'), 8782 (~). 
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7. LABIDUROMMA EXSULATUM. 

Pl. 16, Fig. 12 ( ~ ). 

Head transversely obovate, only a little broader th~n long, the front 

considerably and triangularly produced, the hinder edge almost straight in 

the middle. Antennre barely reaching to the extremity of the tegmina, 

con1posed of ten joirits, the first rounded obpyriform, nearly as broad as 

long, and not greatly stouter than the succeeding, the others cylindrical, 

the second scarcely longer than broad, the third and fourth half as long 

again as broad, the fifth nearly and the sixth more than twice as long as 

broad, the seventh threp, tin1es as long as broad, the remainder as long as 

the seventh, but increasing very slightly in slenderness to the tip, which is 

very bluntly rounded. All the joints are not shown in Fig. 12, which re-p­

resents the specimen in· which the antennre are best preserved. Terminal 

joint of palpi about twice as long as broad, equally rounded at each extrenl­

ity, about half as broad as the antennre. Pronotum suborbicular, a little 

broader than long and somewhat narrower than the head, the posterior 

margin well rounded. Tegmina together nearly twice as broad as the pro­

no.tum, each twice as long as broad. Wings with the main rays continuous 

in direction in the outer half of the wing, the branches appended interiorly 

and not diverging strongly at base; in the interior half widely forked, the 

forks continuously divergent. · Legs moderately short, subequal, rather 

slender, the middle pair apparently inserted nearer the front than the hind 

pair, the tibire about half the width of the fetnora. Abdornen slender, with 

parallel sides in the tnale, fullest beyond the n1iddle•in the female. Last 

segment sin1ilar to the penultimate and scarcely smaller, its posterior margin 

gently convex. Pygidiun1 unapparent. Forceps about as long as the last 

three segments, laminate, nearly straight, dirl3cted backward, the basal third 

straight and equal, subattingent, the remainder tapering slightly and equally 

with a slight falcation to a blunt, sometin1es slightly incurved tip (6); or 

apparently somewhat stouter and coarser than in the ?ther sex, straight, 

laminate, tapering throughout with no falcation; only lateral views, how­

ever, have been obtained (S?). 
Length of body, excluding forceps, 6 16.5mm, S? 15mm; breadth of head, 

6 2.2mm; of pronoturn, 6 1.9mm; of combined t~gmina, 6 3.5mm; of middle 
of abdomen, 6 3.5mm, ~ 4.25mm; length of antennre, 6mm; of forceps, 6 4mm, 

S? 3.25mm; bre.adth at base, 6 1 2mm; at tip, 6 0.35mm. 
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This species is closely related to L. gilberti, but may be distingu1shed, 

at least in the male, by the lesser falcation of the forceps. The legs, too, 
are shorter and s1naller, and the joints of the antennre less nun1erous. The 
sexual difference in the fonn of the abdon1en rnay be due to the n1ode of 

preserv'ation, but is apparently real. 

Florissant. Ten specimens, Nos. 9201, 11172 and 13002, 13549 (6'), 
5503, 7707, 9442, ~967, 11521 and 13546, 13003, 13548 (~). 

8. LAiHDUROMMA LITHOPHILUM. 

Pl. 16, Fig. 19 ( ~ ). 

Labidu.ra lithophila Scudd., Bull. U. 8. Geol. Geogr. Snrv. Terr., II, 259-260 (1876). • 

A spe~imen from Florissant (sent me by A. E. Foote) and figured on 

the plate was forr~~wrly described by rr1~ in the following terms: It is a 
female; the body is much flatter than that of Labidura tm·tiaria, the abdo­
men being equal on · a side view, and_ the whole surface appears to be 
mintitely punctulate; the form of the head can not be determined; the anten­

nre approach in length the body [the first joint ~early cylindrical, scarcely 
enlarging at the tip, ahout four times as long· as broad]; the cornparative or 
actual length of the succeeding j~ints can not be detern1ined; the prothorax 

has its hinder margin entire arid flat; the tegmina are a little longer than 
the · prothorax, their hinder edge straight and apparently oblique ; the wings 

appear to have surpassed the tegmina; the legs are very short (especially 
the femora) and not stout; the abdominal joints are of equal length; the 

forceps are peculiar, having the appearance of being strol)gly bowed, 

although .the specimen is a female ; they ~re very stout at th~ base, rapidly 
. and regularly diminish in size on t?e basal half (which is about · equal in 
length to two-thirds the last abdon1inal joint), beyond which they are equal, 
about half as s~out as the base; apparently bent rather strongly inward, and 
very broadly rounded at the tip, a form of forceps I have never seen in any 

living earwig. · · 1 . 
Length of body, including forceps, 14.5 \ m; of antennre, 11 mm; pronb­

tum, 1.85mm ; tegmina, 2.5mm; hind femora, 1 8mm ; forceps, 2.25mm. 

The portion of the description include~ above in brackets has since 
been proved incorrect on closer study, and the whole of the antennre in Fig. 
19 incorrect. The additional specin1ens are Ivery imperfect and only serve 
to show the general resemblance of this species to the others of the series. 

Florissant. Three specimens, Nos .. 231, 316, 8837 (6') .. 

• 
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9. LABIDUROMMA sp. 

Pl. 16, Fig. 24 . 

. A single specimen showing the terminal half of the abdomen represents 

a species evidently distinct from the others by the form of the forceps; but 

as a fair vie~ of even these is not presented no name is attached. . The 
speci1nen shows the side view: with the ventral son1ites turned back so as to 

show the body in double its width. The forceps have the a~pect of those of . . 
a fen1ale, and appear to be entirely simple, slender, cylindrical, tapering on 

the basal third and beyond equal, the tip apparently a little incurved. 

Dength of forceps, 2.3mm; width (or depth), 0.25mm. 

Florissant. One specimen, No. 5278. · 

10. LABIDUROMMA INFERNUM. 

Pl. 16, Fig. 7 ( ~ ). 

Head roundish, of about equal length and breadth. Pronotun1 orbicular, 

apparently of the san1e width as the head. Tegmina twice as long as broad, 

together at least half as broad again as the pronotum, the hin~ edge a little 
rounded, surpassed only a little by the folded wings. Legs moderately 

long, the n1iddle and hind pairs subequal and considerably longer than the 

front pair, the femora about twice the breadth of the tibire. Abdomen full, 

tapering posteriorly, the last segment a little longer than the others. For'" 
ceps as long as the last three segments of the abdomen, slender, subequal, 

regularly arcuate, and bluntly pointed at apex (6). The only specimen be­

ing preserved Gn a side view a good opportunity is not afforded to determine 

upon the form of many of the parts. The sex is detern1i:q.able by the num-

ber of abdominal segrnents. ~ 

Length of body, excluding forceps, 11mm; of forceps, 3rum. 

Florissant. One specimen, No. 2604 (6). 

11. LABIDUROMMA LABENS. 

Pl. 16, Figs. 13, 16 ( ~ ), 9 (immature). 

Head suborbicular, of about equal length and breadth, the posterior 
n1argin somewhat flattened, the mouth parts roundly and not very strongly 

produced, the eyes very large, occupying the entire breadth of the head, 

the rnargin being nearly continuous with the outer margin of the prothorax . 

• 
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Antennre rather stout, the basal joint stout and tapering, the second short. 
the third, fourth, and fifth subequal, the fourth as long as and the sixth 
longer than the first and cylindrical. Pronotum subquadrate, broadening 
a little and regularly from in front backward, the angles well rounded off, 

at its broadest a little narrower than the head, with a median impressed line. 
The specimens hardly show with certainty whether the species was winged 
or not, but there are some signs which can hardly be satisfactorily explained 
unless it w.ere pr:ovided at 1east with tegmina and that the teg·n1ina were 
obliquely truncate at the tip, so as to form an obtuse angle with each other 
when closed, the angle open · backward. ~fetathorax considerably broader 
than the head. Legs rather short and rather slender, the tibire more than half 

as broad as the femora. Abdomen rather long and slender, with parallel sides, 
of about the sarne width as the metathorax, the segments subequal, about 
three times as broad as long, the whole surface very weakly and distantly 

punctate. The last segments, seventh to ninth, decrease rapidly in size, 
together forming a half circle, so round and regular is the curve of the ex­
tremity of the body. There is a small, bluntly rounded pygidiun1. The 
forceps of the male are very slender, almost as slender as the antennre, 
cylindrical, equal nearly to the tip, about as long as the last five segrnents, 
the extreme base directed inward, beyond nearly straight and slightly di­
vergent, the apical fourth incurving slightly and tapering a very little to a 
blunt point. 

Length of body, excluding forceps, 10.25mm; of forceps, 3.4mm. 

Florissant. Five specimens, Nos. 5004, 6318, ·7118, 11674, 14471 (6). 

Family BLATT ARLiE Lat~eille. 

Although this group of brthoptera is the most richly represented of 
all insects in the Paleozoic series, and has a great variety of forms in the 

Secondary rocks, most of . which are much more ~early related to existing 
types than their predecessors of Carboniferous and Permian tin1es, yet very 
few species, and those imperfectly preserved, are known from the Tertiaries. 
A few species occur in am her, and two or three others in var~ous deposits. 
Only three species have been found in this country, and no one of them is 
well preserved. They all appear, however, to belong to American types, 
and to such as are now found orily in the warmer regions. (June, 1884.) 
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P ARALA TINDIA Saussure. 

This peculiar genus, which is nearly allied to the equally striking 
Latinclia, and from which Saussure considers it should only be distinguished 

subgenerically, is known only by a single species frorn Mexico; Latindia 
con1es from Mexico and Brazil. The occurrence of a fossil of this group, 

differing considerably from the known species, is a curious fact. 

p ARALATINDIA SAUSSUREI. 

Pl. 6, Fig. 25 . 

. 
Prothorax concealing the head, smooth, well rounde~, triangular, a 

little broader than long, broadest posteriorly, the hinder margin nearly 
straight, the front strongly convex, almost produced, the lateral angles 
rounded. Tegmina extending beyond the extremity of the abdonwn by 

about ' the length of th~ pronotum, together considerably broader than the 
pronotum, the costal margin pretty ' strongly arched. ~lediastinal vein 
almost completely aborted, the scapular running parallel to the n1argin in 
the basal ,half of the wing, and furnished from the very base with slightly 
oblique, frequent, distinct cross-veins running to the 1nargin and forming 

rhomboidal cells about twice as broad as long; the next vein is connected 

with the scapular by transverse, not oblique, tolerably distant cross-veins, 
and similar cross-veins appear n1ore or less in the apical half of the wing. 

The ~blique fold characteristic of this genus is clearly shown in the detached , 
wing thrown partly forward, but the speci-es differs from the living type in 
its greater ~ize, considerably larger wings, the extreme brevity of" the medi­

astinal vein, and the frequent distinct and little oblique branches of the scap­
ular vein; _ nor is the pronotum in the least hairy. 

Length of body-, 5~5mm ~; of pronotum, 1.85mm; breadth of same, 
2.25mm; length of tegmina, 5.2;)mm; breadth of overlapping tegmina at rest, 
3.5mm. 

Named for the distinguished entomologist, Dr. Henri de Saussure, of 
Geneva, Switzerland. 

Green River, Wyoming. One specimen, Dr. A. S. Packard, No. 137. 
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·zETOBORA Burmeister. 

This genus has not before been found fossil, and the species at hand in 
some particulars more nearly resembles a Blabera; but its size accords so 
much better with the species of this genus that it would seem more properly 
rlaced here. Both Zetobora and Blabera are American types and charac­
teristic of the warmer regions. 

ZETOBORA · BRUNNERI. 

. Pl. 17, Fig. 12. 

A species is indicated about the size of Z. monastica Sauss. · It differs 
.from the ordinary forms of Zetobora in the regular fonn of its pronotum, 
which resembles that of a Blabera, and is scarcely broader behind than in 
front, very broadly rounded in front, rounded and not angulate laterally, and 
a little less than half as broad again as long; it is narrowly and delicately 
marginate but nowhere distinctly reflexed, perfectly smooth, and completely 
covers .the orbicular head; it is light colored but edged narrowly with black . . 
'rhe tegmina are thin and provided with closely approximate multitudinous 
dark veins ; their exa~t length can not be determined. The legs are moder­
ately slender and show a few signs of delicate spines in such a way as to 
indicate that othei;s not seen existed, and therefore nothing can be said of 
them. 

Length of body, 17mm; of pronotun1, 4.6mm; breadth of same, 6mm;. 

length of tegmina, 20 mm ~ ; of middle femora, 5 mm. 

Named for the distinguished orthopterologist, Dr. Carl Brunner von 
vVattenwyl, of Vienna. 

Florissant. One specimen, No. 5122. 

HOMCEOGAMIA Burm. 

A single fossil species is referred here, and it is interesting to find that 
one of the few species described from the European Tertiaries has been re­
ferred by Heer to Heterogamia, a name then used to include both Poly­
phaga and H~mooogamia. The species of Homooogamia are few in number 
and found only in the warmer ·parts of America. 
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HOMCEOGAMIA VENTRIOS.A.. 

Pl. 17, Fig. 8. 

Hommogamia vent?·iosus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., I, p. 447 (1876). 

The remains upon which this species is based consist of the apical por­
~ion of the ventral surface of an abdomen. Five segments are seen in nat­
ural juxtaposition, showing that tlie apical portion of the abdomen was very 
regularly rounded, alrnost exactly semicircular, the terminal segn1ent pre­
senting no break in the regular continuity of the curve. This segment was 

ample, broader than long, and probably neither very tumid nor greatly 
keeled; for in the present perfectly flattened condition of the fossil there is 
neither break nor folding of the integument; the two segments following 
this ·are very strongly arched (the penultimate being semicircular) and. 
greatly contracted at the middle, so that this portion is not less than half as 

long as the lateral parts; the anterior borde~ of the antepenultimate segment 

is straight along the n1iddle; the segment anterior to this is also arched, 

though not strongly, is oppositely sinuate (as are to a less extent the seg­
ments posterior to it), and also rnuch contracted in the middle, so as to be 

less than half as long as at the sides; while its predecessor is slightly arcu­

ate in the opposite direction (probably exactly transverse in life), and equal 
or subequal throughout. All the segments are uniformly, rather abundantly, 
and very delicately granulate throughout. There is no trace of cerci, but 
the place where they should occur is too brok~n to assert that they did not 
exist externally; still the conformation of this region would lead one to sup­
pose that they must have been excessively minute, and perhaps altogether 
concealed within the segments, as in Cryptocercus Scudd. 

Length of fragment, smm; width of same, 12.25mm; length of terminal 
segment, 3.6mm; width of same, 6.3 mm; length of antepenultimate segment 
in the middle, 0.6mm; at the sides, 1.85mm. 

I have referred this species to Homreogamia with son1e doubt; on some 
accounts it would seem to be more nearly allied to Polyphaga; but as the 
specimen is too fragmentary to allow of more exact determination I have 
preferred to place it in tlie New World genus rather than in its close ally, 
which is ·restricted to the. Old World. Cockroaches of such large &ize are 
indigenous in warm climates only. • 

Fl~rissant. One specimen, Mr. T. L. Mead, No. 8. 
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Family PHASMIDA Leach. 

Fossils of this family are among the great r~rities. Yet they have 
been found even in carboniferous times, as has been abundantly shown by 
Brongniart. In a c~llection of over three thousand a:mber insects possessed 
by Menge a dozen only belonged to this family and represented three 
different genera: But eKcepting in atnber, they have never before been 
recovered fro1n Tertiary deposits. 'fhe single specin1en found at Florissant 
is not very far removed apparently from the curious amber genus Pseu­
doperla,. but is n1ore nearly allied to forms peculiar to the warmer. parts of 
An1erica. (June, 1884.) 

AG~THEMERA Stal. 

This genus is composed of few and· exclusively American species hav­
ing a rather stout, com~act, and brief form for Phasn1ida. All the genera 
in the in1n1ediate vicinity are also A:merican, and none of them have before 
been found fossil. 

AGATHEMERA RECLUS.A.. 

Pl. 17, Fig. 11. 

The brevity of the legs, aborted condition of the organs of flight 
short n1esothorax, and comparatively stout abdomen not tapering apically 
make it tolerably certain that the species here found fossil belongs to the 

group formerly classed in Anisomorpha, and is more nearly related to Agath­
einera than any other known genus. The head is_ quadrate, stout, a little 
longer than broad; the pronotum is composeu of a larger quadrate piece, 

· narrowing rapidly in front of the insertion of the legs, posterior to the con­
traction about equally broad and long, .but with it half as long again as 
broad; mesothorax a little bro~der posteriorly than in front and twice as 
broad as the head, bearing teg·n1ina with rounded tips just reaching its 
posterior margin, the segment of equal length and breadth and a little 
longer than the other segments of the thorax; n1etathorax tapering apically, 
nearly as long as its greatest breadth, but shorter than the n1esothorax, and 
bearing small functionless wings, ·not surpassing its borders. A slight 
raised median line on the front half of the thorax. Abdomen stout, enlarg­
ing a little in the posterior half, all the segments broader than long by 
about an equal amount. The last segment of the abdomen is not preserved, 
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but the specimen would appear to be a male. The legs are moderately 
stout, the hind femora reaching to about the tip of the fourth abdominal 
segment. 

Length of body, 20mm; of head, 1.5mm; of pronotum; 2.75mm; of meso­
notum, 3mm; of metanotum, 2.6mm; breadth of head, 1.25mm; of pronotum, 
1. 7 5mm; ·of mesonotum, 3mm; length of fore and middle femora, 3.25mm; of 
hind.femora, 4.75mm; of hind tibire, 5mm. 

Florissant. One specimen, No. 5817. 

Family ACRIDII Serville. 

Only ten Acridii have been published as found in the European Ter­
tiaries and n1ost of these belong to the CEdipodidre or have been placed 
there. The exceptions are CEdipoda nigrofasciolata Heer, Gomp~ocerus 
femoralis Heer and Acridium barthelemyi Hope which are probably 'rrux­
alidre, and Tetrix gracilis Heer which is certainly a Tettigidea. The six 
species we have found in America are all Truxalidre and CEdipodidre, so 
that all but o~e of the known ·species belong to these two groups, the CEdi­
podidre having half as n1any again as the Truxalidre in general, though 
the two groups are equally represented in America. It is not a little 
remarkable that no Acrididre proper h11 ve been found fossil. This group 
has a vast development in the United States, and together with Phyma­
tidre and Pamphagidre, likewise totally unrepresented, is even richer in trop­
ical regions. The subfan1ily best represented may be considered more than 
any other a denizen of the te,mperate regions. (July, 1884.) 

Subfamily TRUXALID.l:E StaJ. 

Nearly a third of the known fossil Acridii belong to this group, and, as 
stated above, it contains one-half of the American species. The reference 
of Acridium barthelemyi Hop~ from Aix to this group is, however, somewhat 
doubtful, the species being imperfectly deseribed. CEdipoda nigrofasciolata 
Heer from Radoboj seems to belong here rather than to the CEdipodidre, 
for the vena intercalata is wholly absent and its close resemblance to the 
large subtropical genus Scyllina St~U renders it probable that it belongs to 
that group; a new resen1blance is thereby discovered between the Radoboj 
fossils and types of the warmer part_s of America. (July, 1884.) 
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- TYRBULA gen. nov. (TvpfJ1J). 

This nan1e is proposed for a group ~f Truxalidre evidently falling in 
close proximity to Syrbula SHU, having linear antennre, enlarged apically, 

and hind tibire well provided with spines. The antennre are more distinctly 
clubbed than in Syrbula, the club being about twice the diameter of the 
stalk, composed of_sev_en or eight joints of which the last two are very small, 

forming a rapidly tapering tip. The head is less prominent than in Syrbula 
and the eyes considerably stnaller, being considerably shorter than the in­
fraocular parts of the cheeks ; otherwise the general a_spect of the insect is the 
same. The genicular lobes are as in Syrbula. The hind tibire are abun­

dantly sp'ined, in one species even much n1ore abundantly than in Syrbula. 

Table of the species of Tyrbula. 

Spines of hind tibire exceedingly numerous,· their basal half hardiy tapering .. . .•••• 1. T. multisp·inosa. 
Spines of hind tibire less numerous, tapering uniformly throughout ...•..••••.•••...•••• 2. T. russelli. 

1. TYRBULA MULTISPINOSA. 

Pl. 17, Fig. 13. 

This species is represented mainly by fragments of hind wings and hind 
legs. Of the former nothing more can be said than that the;,. appear to have 
had a faint smoky tinge with numerous black, delicate veins, and that when 

closed they e_xtended a very little beyond the tip of_ the abdon1en. The 
hind legs are long, moderately slender, the tibire armed with exceptionally 
numerous spines which are blackish, of uniform width to beyond the middle, 
and then tapering, mainly by the excision of the under edge, giving them a 
slightly upturned appearance, five or six times longer than their breadth at 
the middle, and so closely set that the inters paces and the · spines are of equal 
breadth; they decrease in length very regularly toward the base of the 
tibia and to a slight extent toward the apex; bu~_ just how tnany there are 
or how far they extend toward the base the imperfect nature of the only 
specimen preserving the tibia forbids determining; it seems probable, how­
ever, that the number exceeds twenty-five. The specirnen from Florissant, 

preserving the femur, is placed he_re because its size agrees perfectly with 
the other specimens and its form indicates the relationship: If it is correct} y · 

placed, the femur is stouter and less delicately attenuated than in the next 
spemes. 

. . 



222 TERTIARY INSECTS OF NORTH ~~MERICA. 

Length of fenntr; 17.5mm; breadth of same, 3.5mm; length ofhind wings, 
23.5mm; of longest tibial spines, o.smm. 

Green River, Wyoming. ~wo specirnens, Nos.138 and 140, Dr. A. S. 

Packard; No. 51, Prof. L. A. Lee. Florissant, Qolorado. One specimen, 
No. 14 720, collected by Miss C. H. Blatchford. 

2. TYRBUL.A. RUSSELL!. 

Pl. 17, Figs. 1-4. 

A couple of excellently preserved specimens, exhibiting a side view, 
show most of the body, the antennre, closed tegmina with underlying wings, 

front and hind legs, and part of the middle legs. The head is not very 
prominent, with rounded vertex, moderately full retreating front, eyes rather 

small, superior, oval, considerably shorter than· the distance fr<?m their lower 
edge to the base of the mandibles; the antennre are nearly half as long as 
the body, straight, very slender, the apical fifth expanding· to a club of 
twice the diameter of the stalk, the 1niddle joints of which (Fig. 1) are nearly 

twice as broad as long and microscopically densely punctate. The prono­
tum is twice as long as the head, the posterior lobe not projecting very far; 
the tegmina are slender, broadly rounded apically, reaching when. closed 

the tip of the abdomen. The .legs are all very slender and delicate, the 
front femora not much stouter than the tibire, the fore and middle tibire 
with a double row of delicate, short, rather frequent spines. The hind · 
femora scarcely reach so far as the closed tegmina, but are slender and 

graceful, with the n1iddle external field well defined by superior and inferior 
carinre or angles, with indications of having been twice annulate with narrow, 
dusky bands in the distal half, the outer annulus n1idway between the inner 

and the apex; hind tibire fully as long as the fernora, very slender, armed 
with a large number (about eighteen to twenty) of delicate tapering spines, 
considerably longer than · the width of the tibire, but more distant (Fig. 4) 

than in . the preceding species; they are much broken in the speciu1ens. 
rrarsi with delicate crowded spines. . 

Length of b?dy, 23mm; . of pronotum, 4.5mm; of antennre, 10mm; width 
of club, 0.4mm ; length of tegmina, 18mm ; width of same, 2. 7mm ; length of 
fore femora, 5.5mm; fore tibire, 5.25mm; hind fernora, 14.5mm ; width of hind 
femora, 2mm; length of longe.st tibial spine, o.smm. 
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Florissant. Two specimens, both apparently females, No. 14175, and 

the one figured, the latter obtained by Mr. Israel C. Russell, of the .U. S. ' 

Geological Survey, for whom the species is named. 

GOMPHOOERUS Thunberg. 

Heer describes a species of this genus from Oeningen. It is of small 

size, like rnost of those of temperate America and Europe, while the species 
here provisionally referred to it is very much larger. I have also seen a 

species from Aix, labeled as a Gomphocerus by Heer, which may, perhaps, 

be more nearly allied to Leptysma or Arnilia. Gomphocerus and its nearer 

allies are rather characteristic of, or at least are at present better known 

from, temperate regions, and are found around the entire globe. (July, 

1884.) 

GoMPHOCERUS ABSTRusus. 

Pl. 17, Fig. 6. 

This spec~es is placed here because of its general affinities as indicated 
by the front half of the body, which, as· seen on a side view, is all that is 

preserved. It does not seetn, on several accou~ts, to belong in t~1e genus, 

but it plainly cornes near it. The head is large and protuberant, with a 

prominent vertex, sharply angled as s~en on a side view, with a . rounded, 

retreating face. Antennre slender, very slightly enlarged to a faint elon­

gat.ed club at the apex, nearly reaching to the tip of the pronotum. The 

latter short, with quadrate deflected lobes, the inferior 1nargin straight. 

Tegmina large, dusky, with the interspaces between the longitudinal veins 

broken at base by s~raight cross-veins into pretty regular square or sub­
quadrate cells. 

Length of fragn1ent, 21 mm; of head, 4.5mm; length of face, 5.5mm ; 

length of antennre, gmm; of pronotum, 5mm; height of same, 4mm. 

Florissant. One specimen, Nos. 635 and 11736. 

Subfamily QijDIPODID..lE Stal:-

To this subfamily belong n1qst of the fossil Acridii and half of the 

American species. Heer in his. TertHirgebilde and his Urwelt der Schweiz 
describes half a dozen species from Oeningen and Radoboj, referring them 

all to the old genus <Edipoda. Serres mentions a species from Aix which 
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· he compares to <Edipoda ccerulescens, and I have seen an undescribed form 

froin Aix in the ha~ds of M. Oustalet which is apparently allied closely to 
Chi1narocephala. Of the Radoboj species described by Heer, 0. nigrofas-

. ciolata, as stated above, is probably a Scyllina and not an redip.odid. 0. 
melanostict.a is perhaps an Hippiscus, and 0. haidingeri a Dissosteira, or 

certainly very close to it. Of the Oeningen species which Beer describes, 
0. fischeri looks somewhat like a Chimarocephala, and 0. germari (not 

described) is said by Beer to belong near Pachytylus. 0. oeningensis is 
too obscure to say that it belongs in this family. The larger part of the 
European species would therefore seem to have decided An1erican affinities, 
Chimarocephala, Dissosteira, and Bippiscus being distinctively American. 

Of the An1erican species, one is referred to <Edipoda only in a general 

sense ; the two others belong to new genera, one near the end, the other 
next the end of the series, in the vicinity of Chimarocephala and Encopto­
lophus, An1erican genera. 

The family finds its greatest development in the north temperate 

regions of the world, and is remarkably abundant in forms i~ North Amer­
ica, and particularly in the ·warmer and more arid parts of the United 
States. (July, 1884.) 

NANTHACIA gen. nov. (Nanthace+grasshopper, Otoe). 

This name is- proposed ·for a genus of <Edipodidre which is allied to . 

Encoptolophus, but in which the upper ulnar vein of the preanal area of 
the hind wings does not extend nearly to the margin of the wi~g but ter­
Ininates before the n1iddle, as it does in the tegmina, in a fork which extends 

above to the radial and below to the lower ulnar vein. 

N ANTHACIA TORPID A. 

A single specimen of this has been recovered, showing a hind wing 
only; in which the anal area is ~losed and the preanal almost fully exposed. 
The principal radial . vein runs in close proximity to the costal margin, and 

it is connected with the veins above by very short cross-veins, and near the 
tip of the wing by a stign1a, as in Encoptolophus. It has two principal ob­
lique forks, the inner arising only a little within the middle of the wing and 
terrninating on the ulnar a little before the outer margin, the other arising 

rather less than a third of the way from the former to the apex and ter-
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minating in the tniddle of the apical margin; the interspaces above the lat­
ter fork, above the base of. the former and the postradial area, are filled with 
frequent stout and straight cross-veins, while the interspace betwee:..1 the 
radial branehes is filled by n1ore distant, often oblique, straight veins, form­
ing squarish cells. rrhe membrane appears to have been hyaline and the 
veins and cross-veins distinct and black. 

Length of wings, 22mm; breadth of preanal area, 2.35mm. 

Florissant. One specimen, No. 9100. 

CEDIPODA Latreille. 

A number .of European species have been referred to this genus, but 
only in a broad sense, . and, as I have stated above under the family, may 
most of them be more definitely placed. Here, however, must fall both 0. 
amingensis Heer and the An1erican species described below, as belonging 
to the genus in its widest sense, and the Aix species mentioned by Serres 
n1ay also probably find. a place here, as Serres compares it to the type of the 
genus. In its most limited sense the genus is confined to the Old World. 
(July, 1884.) 

ffiDIPODA PRJEFOCAT A." 

Pl.17, Fig. 5. 

The single specimen found represents the basal half of a hind wing 
overlying a similar part of an obscure front wing. By the venation and 
markings it appears to belong to the <Edipodidre, but it is too in1perfeet to 
judge more closely of its affinities. The wing was a large one, fuliginous, 
with at least three parallel and equidistant curving rows of paler (or 
brighter) n1arkings in the form of rather narrow bands, the rniddle one 
apparently in the n1iddle of the wing the broadest and discontinuous, cross­
ing most of · the wing; the inner one, midway between· this and the base, . 
narrower and crossing the upper half or less of the wing. In the anal area 
the intercalary veins run far in toward the base of the wing, and in the 
outer half become broken into two or even more, so that several rows of 
cells lie between the anal rays next the outer portion of the wing. 

Length of fragment, 23mm; probable length of wing, 30mm; its proba­
ble breadth, 18mm; breadth of tegmina, 4mm. 

Florissant. One spechnen, No. 7389. 

VOL XIII--15 
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'r APHACRIS gen. nov. ( 8a;rrm, aupi~). 

This peculiar genus appears to fall in the Eremobidre or near this 
group of CEdipodidre, the intercalary vein of th.e tegmina being absent, but 
it does not agree with any of the known genera of that tribe. The head 
is large and well rounded, sn1ooth; the vertex of n1oderate width, the eyes 
large, not prominent; antennre cylindrical, uniform; slender, not reaching 
the extremity of the short pronotum. Pronotum stout, rather short, very 
slightly and regularly expanding from in front backward, the lobes of equal 
length, the anterior divided in the middle ~y a second transve1;se incision, 
the very slight median carina not extending to its anterior half, which is 
produced and angulate; tip of pronotum obtusely angulate. Tegmina 
longer than abdon1en, the costal area broad at base but not convex ; the 
simple sube~ternomedian arises in the middle of the wing and the exter­
nomedian vein has five branches beyond it, with simple cross-veins in the 
interspaces and no reticulation; there is no intercalary vein; the interno­
median vein term~nates just before the origin of the subexternomedian in a 
large, triangular cell (surrounded by irreg~lar reticulation), from the lower 
angle of which springs a broad fork, the inner branch of which terminates 
at the end of the short anal vein far within the middle of the wing. The 
wings are as long as the tegmina, the preanal portions repeating closely, 
especially in the branches of the externomedian vein, the characteristics of 
the tegn1ina. 

TAPHACRIS RELIQUATA. 

Pl. 12, Figs. 8, 19. 

The vertex is a little less than half the width of one of the eyes, as seen 
from above. Antennre con1posed of about thirty-two joints, each about 
twice as long as broad, the whole reaching close to the tip of the pronotum . . 
Pronotum slightly longer than its greatest breadth. Tegmina slender and 
nearly equal, the scapular vein closely approaching the costal _margin at 
about three-fifths the distance from the base, the mediastinal terminating at 
about two-fifths the distance, the area above it forming a regular triangle 
broad at base and gradually narrowing, filled with oblique, but toward the 
base rather irregular, veins. 'rhe tegmina appear to have been more or less 
obscurely testaceous, and perhaps more or less blotched, but the veins are 
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distinctly 1narked; the wings are also testaceous along the costal-Inargin, 
Jlut elsewhere hyaline with blackish veins and no sign of intercalp,ry vein~ 
between the anal rays. 

Length of body, 33.5mm; ofhead, 2.5mm; ofantennre, 9mm; of pronotum, 
7.5=; of teg1nina, 30.5mm; breadth of head, 4.5mm; of pronotum in front, 
5mm; behind, 6. 7 5mm; of middle of tegmina, 4mm. 

Florissant. Two specimens, Nos. 404 and 4643 ( ~ ), 7507. 

Family LOCUST ARI.rE Latreille. 

Like the Acridii, this fainily of Orthoptera is not well represented in· 
. the Tertiary rocks; no specimens of either have been found in amber, ex­
cepting a few larvre of this fatnily. Yet almost all of the larger subfamilies 
are present both in Europe and America. The Conocephalidre, however, 
which are represented in America by two species, have none in .Europe, and 
·per contra, the Decticidre, which have three species in Europe, ~o not occur 
in An1erica. Two of the European species can .not be placed, Locustites 
1naculata Heer from Parschlug and Decticus exstinctus Germ., from the 
Rhenish coal. Ten species, including two referred to only by generic 
names, have been found in the European Tertiaries, and five in America, 
besides indications of others. Unlike the Acridii, the European and Amert­
can species show few points in common, the species which are referred to 
the same subfamilies being widely separated. (July, 1884). 

Subfamily PHYLLOPHORID.l:E Stal. . 

The only European species of this group, which is best represented in 
wartn, temperate, and tropical countries, is Phaneroptera vetusta Heer fro1n 
Oeningen, and it is widely distinct from the single American species referred 
here. (July, 1884.) 

LITHYMNETES Scudder. 

Lithy~nnetes Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., IV, 532-533 (1878). 

A stout-bodied genus of Phyllophoridre, probably belonging near Steiro­
don, but differing from the entire series into which Steirodon and its allies 
fall in the great length of its ovipositor, which is at least as long as the 
abdomen; while in Steirodon and its allies, so far as I know them, it is 
seldom more than two or three times as long as broad; it is also peculiar 
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in the disposition of the principal radial branch of the tegmina. The head 
is large, full, well rounded; the eye sn1all, almost circular, its longer 
diameter at right angles to the extremity of the vertex. The pronotum 
shows no sign of having its lateral borders cristate or even crenulate, but 
this n1ay be due to imperfect preservation of the single sp~cin1en at hand, 
on which it is impossible to determine the forn1 of the lateral lobes. TPtg­
mina much longer than the body, densely reticulated, very ample, expand­
ing at the very base, so as to be nearly equal before the extremity; this is 
destroyed, but is evidently forn1ed somewhat, and perhaps exactly, as in the 
Steirodon series, since it tapers on either border, but more rapidly on the 
inner than on the costal margin, its curve indicating that the apex of the 
wing is above, and probably considerably above, the n1iddle. The scapular 
vein, in the middle of the basal half of the wing, curves strongly toward the 
costal margin, .nearly reaching it beyond the middle of the same, and thence 
following nearly parallel and in close proximity to it; in the· broader part · 
of the- costal area, beyond the subcostal vein (which acts in a similar Inan­
ner), it ernits three or four branches, the larger ones of which fork and, 
with the branches of the su~costal vei_n, strike the co'stal border at equal 
distances apart; all these branches are straight, and are connected by 
irregular, weaker cross-veins, while the interspaces are fiiled with a still 
weaker, dense n1esh-work. The externomedian vein, parallel to and sepa­
rated distinctly from the preceding, en1its the principal branch where the 
scapular curves upward; this branch contin~es the basal course of the main 
vein, is straight, forks at about the middle of the wing, each fork again 
branching at a little distance beyond, the branches of the upper fork strik­
ing the border of the wing where it seems probable the apex falls; all the 
branches of this fork 'curve a little, but only a little, downward; the second 
branch of the externomedian vein is emitted s~ortly before the middle of 
the wing, and does not reach the margin, dying out shortly beyond the 
middle of the wing. The subexternon1edian vein runs above the n1iddle of 
the remaining portion of the discoidal area, and emits four inferior branches, . 
at subequal distances, the first of which forks and the s.econd originates 
opposite the principal branch of the externon1e~ian vein. Apparently the 
anal area is pretty long. Wings apparently extending beyond the tegmina. 
The legs are short, slender, the fore tibire apparently furnished with a 
moderately broad obovate foramen, the hind tibire of equal size throughout, . 
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slightly longer than the hind femora, and the latter scarcely extending 
beyond the abdomen. Ovipositor long, broad, saber-shaped, a little up­
curved. 

This is one of the largest Tertiary Locustarire -known, if not the 
largest. 

LITHYMNETES GUTTATUS. 

Pl. 17, Figs. 14, 15. 

Lithyrnnetes guttatus Scudd .. Bull. U. S. Geol. Geogr. Surv. Terr., IV, 533-534 (1878). 

This is the largest insect I h~ve seen from the Tertiary shales of Flor­
issant, and is remarkable for the 1narkings of the tegmina, which are covered 
throughout (with the possible exception of the anal area and the extreme 
base of the wing, which are obscure) with n1inute, circular, equidistant, pale 
spots, situated between the riervules; they have a mean diarneter of half a 
millimeter, and a n1ean distance apart of one and a half millimeters. 'rhe 
head is full and regularly rounded on a side view, with no prominences. 
The antennre appear to have the usual structure, but the second joint is 
small, and the thickness of the joints above the front of the prothorax is 
0.45mm, already din1inishing to 0.3mm at the posterior border of the same; 

they are broken shortly beyond this point, so that their length can not be 
determined. The mean diameter of the eyes is scarcely more than one-third 
the shortest length of the genre. The costal margin of the tegmina is gently 
convex, with a regular curve throughout, or until close to the tip; the inner 
rnargin has a sin1ilar though slighter convexity ; the principal branch of the 

. externomedian vein passes through the middle of the wing. rrhe legs are 

all slender, the hind femora very slight, but little incrassated toward the 
base, the hind tibire slender, equal throughout, arr~ed at tip with a pair of 
small, moderately stout, black-tipped spurs, the hind tarsi about two-fifths 
the length of the tibire, th~ claw very slight. Ovipositor .broad, gently 
curved, at least as long · as the hind tibire, of nearly equal size upon the part 
preserved. 

Length of body (excluding ovipositor), 37mm; depth of head, 12.5mm; 

larger diameter of eye, 1.85mm; shorter, 1.35mm; distance fron1 lower edge 

of eye to upper edge of lllandibles, 4mm; length of preserved part of tegmina, 
45.5mm; probable length of same, 55mm; distance from base of tegmina to · 
front of head, 13mm; from same to base of principal branch of externomediari 
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vein, 14.5mm.;. breadth o£ tegmina in middle, 16mm; length of fore femora/ 
9mm; middle . femoral, ] omm; hind fenlora, 19mm; fore tibire, 9.5mm; middle 
tibire; 1 0.5mm ; hind tibire, 21 mm ; fore tarsi, 7~m ; hind tarsi, gmm ; apical spurs 
of hind tibire, 1.75mm; claw of hind tarsi, 0.9mm; greatest breadth of hind 
femora,3mm; length of ovipositor (broken), 18mm; breadth at base, 3mm; at 
a distance of 14mm from base, 2.35mm. 

The specimen is preserved on a side view, with the left (upper) tegmen 
and the ovipositor drooping, the other parts in a natural attitude, the legs 
drooping. 

Florissant. One specin1en, No. 11557 (~). 

Subfamily PSEUDOPHYLLID..lE Burmeister. 

The Tertiary species described by Heer . from Greenland under the 
name of Locusta grrenlandica falls probably in this fan1ily; but there is no 
close connection between it and the An1erican species described below. 
The distribution of the family at the present day is in general similar to 
that of the last named. (July, 1884.) 

CYMATOMERA Schaum. 

This tropical or subtropical Old World genus does not properly find a 
representative in the American rocks, but the species here described, too 
imperfect for separate diagnosis, appears to fall in its near vicinity and is 
consequently referred here provisionally. No fossil species is k_nown. 

CYMA'fOMERA MACULA'fA. 

Pl. 17, Fig. 7. 

A couple of spotted fragments from near the base of the tegmina of a 
locustarian are placed here provisionally, because they agree better with 
the group represented by that genus than with any other, though they 
plainly can not belong to Cymatomera in any strict sense. The better of 
the two fragments shows the base of a broad wing, with dark brownish, lon­
gitudinal veins, spreading widely, and the spaces between them or their 
branches broken by very frequent, long cross-veins into short but very deep 
quadrangular cells, while the whole surface, largely independent of the 

1 There is some doubt about these measurements, the basal portions being obscure. 
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cells and even of the veins, is heavily blotched with irregular spots of paler 
or deeper brown. The largest and deepest of the spots is central, following 
the here approxin1ated ra-dial and ulnar veins. 

Length of the fragment, 8.5mm; breadth of the same (probably nearly 
the breadth of the base of the wing)~ 12.5mm. 

Florissant. Two specin1ens, Nos. 1 724, 2844. 

Subfamily CONOCEPHALIDLE Stal. 

Although unknown in the European Tertiaries, this subfan1il y of locus­
tarians, pretty well developed in the southern half of the United States, and 
far more so than in Europe, is represented by two forms frorn the Tertiaries 
of Florissant, not distantly allied to forms still existing in our country. 
(July, 1884.) 

OROHELIMUM Serville. 

rrhis genuA, not before found fossil, and represented in North America 
by a considerable number of species, especially in the warmer portions o£ 
the United States, is found in the shales of Florissant, a large species hav­

ing been disi.nterred. In its broad sense tlie genus is widely distributed 
over the· globe, but in a narrower one, in whieh our fossil will fall, it is, I. 
believe, peculiar to America. (July, 1884.) 

0RCHELIMUM PLACIDUM. 

PI. 17, Figs. 16 ( ~ ), 18, 19 ( ~ ). 

Though obscurely defined, especially in · the very parts which are 
necessary to examine for close deterrnination, the specimens at hand have 
so clearly the aspect of an Orchelimum that· we may safely consider them 
as belonging to that modern genus, which Stal unites with Xiphidiun1. 
The species is a very large one, larger even than 0. concinnum Sctidd., 
which is the largest known to me, and has the angulated fastigium (seen 
on a side view) and retreating face characteristic of the genus. The folded 
tegmin.a and wings extend sotne distance beyond the abdomen, and the ovi­
positor, which is well preserved and permits ~ne to see ·that the. upper and 
lower blades are of equal length, is peculiar for its length and bluntness of 
tip. It is also much slenderer than in 0. conci~num and less curved, in 
which respects it approaches ,Xiphidium. 
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Length of body "' 3 purn n 28mm · of te(J'n1ina n 29rnm · of hind femur 
' 0 ' -l- ' to- ' + ' ' 

J 23mm; of ovipositor, 16mm; breadth of latter in middle, 1.1 mrn. 

Florissant. 'rwo specin1ens, Nos. 13551 (t), 7748 and 13550 (~). 

LOOUSTA Linne. 

This genu$, which occurs in the· Old and New Worlds alike, but in the 
New World only in the western portion of our country, has never before 
been found fossil, several species referred to Locusta belonging elsewhere. 
Locusta gramlandica, as stated, is probably one of the Pseudophyllidre, and 
the Locusta n1entioned by Serres as found at Aix is, to judge from his ref­
erence, one of the Decticidre. A single form has been found at Florissant 
not unlike the living species. (July, 1884.) 

LocusT.A. SILENS. 

Pl. 17, Figs. 9, 10. 

A single specimen showing the base of the abdomen, with a side view 
of the fold~d wings and tegn1ina and a portion of the hind femur, indicates 
a species of true Locusta about as large as L. occidentalis Thorn. from Cali­
fornia. The arrangement of .the veins in the tegn1ina, though confused by 
~he overlapping of the wings, is nevertheless distinctly that of Locusta proper; 
this does not appear in the plate, where the mediastinal and internon1edian 
nervules are not shown, and the scapular vein n1ade to do duty as the c_ostal 
n1argin. The wings were apparently obscurely griseous and perhaps longi­
tudinally -streaked as in the recent species mentioned. · The hind femora 
were slender just as· in Locusta, but along the 1niddle of the outer face in . 
the thickest portion is a distinct though very delicate carina showing in 
some parts, as in Fig. 9, a very delicate spinulation. The modern species 
n1entioned has no mid-lateral carina. 

Length of tegmina, 42mrn; width of same, 7rnm; probable length of hind 
femora, 32mm; width of san1e, 3.5mm. 

Florissant. One specimen, No. 7 544. 

Subfamily GRYLLAORIDIDM Stal. 

This family has been supposed to ~1ave a great antiquity, but this may 
be doubted, since I have shown elsewhere that several of the species from 
Carboniferous deposits referred here belong rather to the neuropteroid series. 
We find, however, several Tertiary species referred here, two from Radoboj, 
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Gryllacris charpentieri Heer and G. ungeri Heer, as well as a reference to 

the genus by Capellini of a species found in the Italian Tertiaries. A single 

-American species has been found. (July, 1H84.) 

G RYLLACRIS Serville. 

All the Tertiary n1embers of ·the fmnily have been referred loosely to 

this genus, and it is with the same looseness, necessary from its imperfect 

state, that the single Florissant species is also referred to it; The presence 
of this form at Florissant is indicative of a much warmer clitnate than 

f?und at present in that latitude. (July, 1884.) 

GRYLLACRIS CINERIS. 

Pl. 17, Fig. 17. 

Though no Gryllacris proper and differing considerably even from the 
fossil species which have been referren here, the only specin1en is too 

obs?ure to speak very positively of its affinities. The insect ·is of very 

stout form,. the head large, appressed: flattenAd behind, convex in front, the 

eye tolerably large, twice as long as deep; the thorax stout, the abdomen 
very stout, full, tapering apically, the legs rather small, the tegtnina and 
wings moderately ample, about as lorig as the body. Tegmina with a 
nearly straight costal margin, a prominent shoulder near the base, the tip 

well rounded a~d a little produced, the inner margin rather full; the medi­
astinal veins with their fan-like distribution occupy the basal third of the 
costal border; the scapular vein ·terminates on . the same n1argin a little 

before the tip, and emits equidistant, P,arallel, oblique, superior branches 
throughout its course; the extern01nedian runs parallel to the forrner; in 
the latter half of the ·wing it emits inferior, longitudinal, parallel branches 
which occupy the whole tip of the wing, and from before the 1niddle a sin­
gle branch with one or two superior nervules parallel to the others ; th8 
_nervules below this have also a longitudinal direction, but their attachments 
are obscure. The neuration of the hind wing is sitnilar, but the tnediastinal 

and scapular areas are excessively narrowed, while the lower areas are 
expanded as in most orthopterous hind wings. The plate is in error in 
making the terminal portion of the externomedian vein branch from the 
scapular vein. 
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· Length of body, 25mm; of head, 3mm; depth of same, 6mm; length of 
tegmina, 27mm; breadth of same, 8.5mm; of wing, 11.5mm. 

Florissant. One specirnen, Nos. 4499 and 4642. 

LocusTARLE sp. 

A1nong the Orthoptera noticed in . the G-reen River shales is a tibia 
and fragment of the attached fen1ur of what is apparently the n1iddle leg of 
a Locustaria.n about the size of a Phylloptera. 

Green River, Wyoming. No. 15233. 

Family GRYLLIDES Latreille. 

Fossil species of this farnily are not nun1erous; only a single species 
has been fully described from amber, and a second figured frorri Oeningen. 
At Aix, however, they appear to be tolerably abundant, for Serres men­
tions no le~s than seven species, of which two are Gryllotalpre (Heer also 
n1entions a Gryllotalpa frorn Oeningen), one a Xya, while he cornpares the 
four others to species of CEcanthus, Gryllus, and Nemobius. Heer's Oen­
ingen species is probably a Nen~obius and the amber species one of the 

, Trigonidii.1 We have also seen a couple of species of N emobius fron1 Aix 
in the hands of M. Oustalet at Paris. Our own species, three in nilmber, 

all appear to belong in close proxirnity to one another and to the Gryllidre 
proper, but require for their proper elucidation to be classed in a distinct 
genus. 'rhey all come, curiously, from the Green River b~ds. (June, 
1884.) 

PRONEMOBIUS gen. nov. ( ;rpo, N en1obius, non1. gen.). 

Having the facies of Nen1obius, but with the hind femora entirely devoid 
of spines, or even serrulations. The species semn to differ considerably in 
certain points, but as they all agree in this particular, which is unique, not 
only in this tribe, but among Gry Hides generally, they are placed together. 

The species may be separated as follows: 

Table of the species of Pronentobius. 

Hind femora large, exceeding 10mm in length ......................................... 1. P. induratus. 
Hind femora small or niedium sized, less than ~unn in length. 

Hind femora hairy .........................•.•••.....................•...•.•.... 2. P. tertiarius. 
Hind femora smooth ............. ~ ............... , .................................. 3. P. smithii. 

1 The hind tibim must certainly be represented as shorter than they should be, as in other respects 
the representation appears to be that of a Cyrtoxiphus, in which (as in all Trigonidii) the hind tibire 
are very nearly as long as or longer than the hind femora. 
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1. PRONEMOBIUS INDURATUS. 

Pl. 6, Fig. 18. -

This species, much the largest of the three here described, is repre­
~ented by two hind legs and a portion of one of the tegmina, found in prox­
imity to one of the legs. The wing, shown in the figure, has a portion of the 

costal field displayed on the left with three or four parallel veins curving 

toward the n1argin, one of them forked-an unusual . circumstance; and 
on the right the larger ·portion of the basal half of the· dorsal field, where 

the simplicity and flowing course of the veins, in which no tympanun1 
is constructed, indicates a female. The neuration, however, is very differ­
ent from the prevailing sirnple type of the Gry llidre proper and much more 

closely resembles that of the Gryllotalpidre or of some Eneopteridre, the 
oblique veins of the -middle of the wing, whose course is toward the lateral 

n1argin of the field, being offshoots of a couple of basal veins whose obliquity 

is toward the inner margin. The. hind femora are rather slenderer than 
usual among Gryllidre, but not so slender as in the Eneopteridre and allied 

subfamilies, rather sparsely hairy above and with the outer face dus~y, and 
marked by pale, oblique lines. The hind tibia is present in only one speci­
men and a little incomplete, so that one can not say whether it is longer or 
shorter than the femur; it is· uniformly and rather .sparsely haired throughout. 

Length of fragment of wing, 7mm; of hind femur, 11-12mm; breadth of 
same, 3.25mm; of fragn1ent of hind tibia, 8.5mm; breadth of same, 0.9mm. 

Green River, Wyoming. Two specimens, Nos. 136, 139, Dr. A. S. 
Packard. 

2. PRONEMOBIUS TERTIARIUS. 

Pl. 6, Figs. 13, 21, 23. 

Nemobius tertiarius Scudd., Bull. U. S. Geol. Geogr; Surv. Terr., IV, 774 {1878). 

This species was first described from legs only, by which it was judged 
that the insect must have been rather smaller than our common N emobius 
vittatus (HarT.)~ its hind femur being 7mm long, broad, and stout, especially 
near the base, where it measures 2.1 mm; its. upper half is covered with ex­

ceedingly delicate, recurnbent hairs directed backward ·; there are also a 

few hairs upon the slender hind tibia, which isbroken just where it begins 

to enlarge., showing signs of the upper spines ; this portion is about three-
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fourths the length of the femur. The front femur and tibia, which are each 
only 2.25mm long, also indicate a small species, and one that is unusually free 
from spines, no hairs even being discernible on this front leg. 

Since then other and more perfect specimens have come to hand, in­
cluding so1ne a little larger, showing its size to be about that of the recent 
species referred to. The body has the same general fonn. The head seems 
to be a little longer in proportion to its breadth, the eyes perhaps a little 
smaller, the basal joint of antennre the same. The pronoturn is of the same 
form, but both head and pronotum are only sparsely clothed with very short 
hairs. All the winged specimens are females, and the tegrnina are about 
three-quarters the length of the abdomen, much more delicately constructed 
than in N en1obius; the veins being more frequent and n1uch slenderer; on 
the costal field they run perfectly parallel at a slight angle from the lateral 
angle between the fields; on the dorsal field they are less numerous, heavier, 
straight, and parallel, but more frequent and weaker than in N emobius vit-

, tatus. The wings are fully half as long again as the abdon1en. The ovi­
positor is short, not reaching to the wing tips, slender, and straight. The 
hind femora are shaped as in ~ ernobius, hairy, the hind tibire shorter than 
the femora, enlarging a little toward the tip, and hairy, but without a trace 
of spines ; the hind tarsi are about half as long as the tibire, the first joint 
longer than the others co~bined, all of then1 cylindrical. 

Length of body, 9.5mm; tegmina, (jmm; wings, 9.5mm; ovipositor, 3 . .5mm; 

hind femur, 5mrn; hind tibia, 4.5mm; hind tarsi, 2.5mru. 

Green River, Wyotning. Seven specimens, Nos. 18, 20 (collected by 
F. C. A. Richardson); 4188 (collected by S. H. Scudder); and Nos. 135, 

141, 142 and 144, 143 (collected by Dr. A. S. Packard). 

3. PRONEMOBIUS SMITHII. 

Pl. 6, :Fig. 22;· 

Two specimens of this species are preserved, one showing a side view 
of the whole body, the other a nearly ventral view of the hinder half; both 
appear to be fen1ales, but the hinder portion of the abdomen is lost with the 
ovipositor, the length of which can not be detennined, unless son1e obscure 
marks behind one of the specin1ens are to be considered as indicating that 
it . was short as in P. tertiarius. The head as seen on a side view is as long 
as the pronotum, like which it is very delicately, almost imperceptibly, 
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scabrous and hairless; the eyes are small, scarcely more than one-fourth 
the diameter of the head; the tegmina less than twice as long as .the pro­
notum ; the wings very long, reaching twice as far as the tips of the hind 
femora; the . hind legs ·unusually slender and smooth, neither femora nor 
tibire ?eing even hairy; the tibire are not enlarged at their extretnity, and 
the hind tarsi are about half as stout as the tibire, with a long basal joint. 

Length of body as preserved, 7mm; probable entire length, 8.5mm; 

length of pronotum, 1.6mm; of hind wings, 8.5mm; of hind femora, 3.5mm; 

breadth of same, 1.1 rom ; length of hind tibire, 2.5mm; breadth of same, 0.2mm. 

Named after Prof. S. I. Smith, of Yale ·college, who has contributed 
to our knowledge of the Orthoptera of New England. The species is smaller 
than the preceding, has proportionally much 1onger wings and a smoother 
integument. 

Green River1 Wyoming. Two specirnens, Nos. 134, i45, DrJ A. S. 
Packard. 

- . 



HEMIPTERA T_.Jinne. 
'Vith this group we reach the most important section of the present 

work, since it of all the lower orders of insects was far the most abundant 
at Florissant. As, however, the gr'oup is divisible into two great suborders 
under which, separately, such general statements as seem appropriate regard­
ing the relative representation of the fan1ilies will be given, we reserve here 
only a brief rmpark or two upon the relation of the two suborders. 

I presume it can not be far wrong to state that the homopterous fauna 
of any given region of considerable extent in the north ten1perate zone is _to 
the heteropterous faun a as about one to three, or, in other words, that about 
25 per cent of the hmnipterous fauna is hon1opterous. These figures are 
the result of the comparisons of several faunal lists. In Mr. Uhler's List of 
the Hen1iptera of the United States west of the Mississippi (the geographical 
a~ea of our present work), the Homoptera hold a still more insignificant 

place, forming scarcely more than 13 per cent of the whole. In tropical 
countries a very different proportion obtains, the Homoptera holding, or 
nearly holding, their own beside the Heteroptera, and subtropical countries 
or those which feel the direct influence of their proximity show an inter­
nlediate position; thus in Berg's Enumeration of the Argentine Hemiptera 
the proportion of the Hon1optera to the whole is almost exactly 30 per cent 

·Now, it is precisely this proportion, 40:93, or 30 per cent, which Heer found. 
the fossil Homoptera to hold in his first essay on the fossil Hetniptera of 
Oeningen and R.adoboj. A careful enumeration of the fossil Hemiptera of 
Europe to-day gives the Hotnoptera 34 per cent of the whole fauna; but, if 
those from the amber (which greatly heighten the proportion of Hornoptera) 
be excluded and we reckon those of the rocks only, the Homoptera have 27 
per cent. On the other hand, if we take only the fauna of the Oligocene of 
Europe, including the amber, the proportion of the Homoptera an1ounts to 
41 per cent. This clearly indicates an approach to tropical relations. Our 
own Tertiary fauna is almost exclusively Oligocene, and has been found in a 

238 .. 
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multitude of n1inor points to show distinct tropical relations, and it therefore 
beco1nes of peculiar interest to learn the nutnerical relation herein of the 
Hon1optera to the Heteroptera. · Now here7 n1uch as in the Oligocene of 

·Europe, we find the Homoptera clain1ing 40 per cent of the whole helnip­
terous fauna. rrhe significance of these figures can hardly be doubted . 

. The llUlnber of rrertiary H~miptera of the whole world is now to be 
reckoned at 569, of which 355 are Heteroptel'a and 214 Homo1itera. The 
abundance of Hemiptera in our Western Tertiaries may perhaps fairly be 
pictured when we remember that Heer in his first elaboration of those found 
in the rocks of Europe enumerated 133, and that in the present work, the 
first elaboration of those of Atnerica, the number is aln1ost exactly double, 
21 ;5, 

In studying this group I have been greatly aided by many kind favors 
from niy friends, Mr. P. R. Uhler, of Baltirnore, and Mr. E. P. Van Duzee, 
of BuffaJo. 

Order HOMOPTERA Latreille. 

The variety of forms referable to the fan1ilies of Homoptera that have 

b~en found in the American rocks is not a little surprising, and it includes 
some rernarkable forms. All the families are represented excepting the 
·Stridulantia, and this exception i~ the n1ore noticeable because the presence 
of this .family has been signalized in several instances in the European Ter­
tiary rocks, and species believed to belong here have even been found in 

the ~fesozoic deposi!s. Yet two families, Coccidre and Psyllidre, occur with 
us, and have not yet been found in European rocks, though Coccidre are 
known from the Baltic amber. In all we find represented six fan1ilies, thir­

teen subfamilies, fifty-five genera,, and one hundred and twelve species in 

the four hundred specimens that have been examined. 
The families Coccidre and Psyllidre·, however, are very feebly repre­

sented -by a few examples only, the great bulk of the fossils both in Eu­
rope and America belonging to the four families, Aphides, Fulgorina, 

J ass ides, and Cercopidre; in each of these, with the possible exception of 
the J assides, the variety and abundance of form's is greater in America than 

in Europe, even including the t)rpes from amber, while a cotnparison of the 
rock deposits alone would show a vast preponderance on the American side. 

In individuals the Cercopidre easily hold the first rank, and this appears to 
be true in Europe as in America; next follow the Aphides, for which in 

variety of type and in interest America far excels. The J assides appear to 
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present relatively the least interest, but the absence fro1n American deposits 
of one whole division of that family, the Metnbracida, is rather surprising 
in view of their presence (though rarely) i"n European deposits and their 
relative abundance in Atnerica to-day. 

The following tabular enurneration of the species and genera occurring 
in the European and Arnerican Tertiaries may serve t9 present in a clearer 
light the agreen1ents and disparities between then1. The American list is 
drawn from the descriptions in the present work, while the European is from 
miscellaneous sources, and i_ncludes all those genera and species which have 
been merely indicatecl as occurring in certain deposits, and s·o it might fairly 
be considerably reduced. It should not be overlooked, moreover, that it 
includes all the amber forms: 

Surmna1·y list of known fossil Homoptm·a~ 

America. Europe. 

Families. 

I- ---------------I-G_e_ne_r_•· ISpecies. Genera. iSpecies. 

Coccidre ·----- -----· ------------ ........... . -- ..... 1 1 6 9 

Aphides -.... -- ... ---- .... ---- ... ---- .... -.. -- .. -- -- .· ... 15 32 4 20 

Psyllidre ......................... ·----· ·----· ·----· ·----· 2 2 0 0 

Fulgorina, ................ --. ·----· ... -.............. -........... 16 29 7 18 

J ass ides .....................•........•••••.• 11 21 9 24 

Cercopidre ........• :- •. ..•.•••..• _ ....•••.. _ .. tO 27 4 24 

S trid ulan tia ....... _ .••. .' ••••......•......... 0 0 1 7 

Total .........•...••.•........ _ .. _ 0 •••• 55 112 31 

If we exclude the amber forms and compare the fauna of the rocks 
only, we shall reach a very different result, as the following table shows: 

Table of fossil Homopte1·a jro1;t 1·ock deposits. 

America. Europe. 

Families. 

Genera. Species. Genera. Species. 

1---------------~-1----1-------------

Coccidre ...••..•.................... _ .... ___ . 

Aphides ...... : . .•.•. · ..... : •• _ •.....••.....•. 

Psyllidre ........•••..•••••.................. 
Fulgorina ...........••••... ___ ... _. __ ...... _ 

J ass ides ............... __ ... _. _ ... _ .......•.. 

Cercopid~ ....... __ .•...••..•• _ ••. _. _ .....•.. 

Stridulantia .......•...••... _ ....•. __ . _ ..... . 

1 

15 

2 

16 

11 

10 
0 

1 

32 

2 

29 

21 

27 

0 

. Total .............•...•••••...••....•.. -55~ 112 

0 0 

3 8 

0 0 

3 3 

f! 18 

4 21 

1 6 I ___ 

19 1 56 
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This table shows clearly how poorly the Aphides and Fulgorina are 
preserved in the European as compared with the American rocks. 

It has been necessary to establish a large number of new generic groups 
, to contain the American forms, which perhaps would not have been the case 

to the same extent had a really good selection of existing· tropical American 

types been accessible; for the affinities of nearly the whole homopterous 
fauna of our Tertiaries are plainly subtropical. It is curious to see how 

highly developed some apparently extinct typ~s were in that day; the family 
groups were quite as trenchant a~ now, and while we find in some, as in 

Aphides, marked departures from modern structure, it in no way appears to 

affect the family characters or to n1ark any approach toward the neighboring 

groups. Some genera now apparently extinct seem to have attained a high 

degree of differentiation, as witness Aphidopsis among the Aphides, Dia­
plegma among the Fulgorina, Palecphora, Lithecphora, and Palaphrodes 
among the Cercopidre ; of all of these there were several species, and more 

than occur in any other generic group excepting Agallia among the J assides, 

which is equal to the least prolific of them. As a general rule it is also in 
just these genera that the individuals are the most abundant, notably among 
the Cercopidre, which as a family is almost twice as numerous as all the 
others together, though the least arnong these larger families well provided 

with generic distinctions; for the three genera, Palecphora, Lithecphora, and 

Palaphrodes, with their fifteen species, not only outnun1ber in specific types 
the other seven genera of Cercopidre (twelve species), but they contain more 
than nine-tenths of the individuals of this family which have passed under 

my eyes. 

Family COCCID.rE. 

The only fossils of this group hitherto known are some that occur in 
an1ber. Thre~ species referred to Monophlebus were described and figured 

by Germar, and Menge has since added short descriptions of half a dozen 
species referred to Aleurodes, Coccus (2), Dorthesia, and the extinct genera 

Ochyrocoris and Polyclona. To these we are able to add a single species 
from Florissant. 

MONOPHLEBUS Leach. 

'rhis is an Old World genus which has never been detected living in 

America. The species are largely frotn tropical regions, but a single one 
is recognized from Europe. On this account there is special interest in the 
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occurrence of three species of this group in Prussian am~er, described by 
Germar in Koch and Berendt's great work, and it is still more interesting 
to find a species apparently belonging to this genus from the shales of Flor­
issant, Colorado. 

MoNOPHLEBus SIMPLEX. 

The single specimen referred to this genus agrees better with the fossil 
than with recent types. It is a fairly well preserved body, with the dorsal 
surface uppermost, but slightly turned to one side; the wings partially 
expanded, and all the legs of one side showing excepting the tarsi ; unfortu­
nately no antennre are preserved. The head is small and subcircular; the 
thorax large, subquadrate, tapering abruptly in front to the width of the 
head, which is hardly more than half the width of the thor~x. Wings of 
the shape of those of M. pinnatus fron1 amber, about three tin1es as long as 
broad, well rounded, showi~g with distinctness only the subcostal vein 
which runs from near the base toward the costa, on approaching which it 
follows the thickened margin aln1ost exactly parallel to it to the extreme 
tip of the wing, much as is seen to be the case in M. pinnatus, though here 
separated more widely fron1 the shoulder of the wing at its base; besides 
these there are only visible the base of the median vein from which the sub­
costal takes its rise, running but an extren1ely short distance into the heart 
of the wing, and a mere spur of the lower vein which arises barely before . 
the subcostal an~ runs into .the heart of the ·wing a less distance than does 
the oblique basal part of the subcostal. The legs are subequal in length; 
the tibire a little longer than the femora and scarcely slenderer ; all are 
slight. The abdomen is long oval, well rounded behind, and composed 
distinctly of nine joints, of which the penulthnate is very slight but the pre­
ceding ones subequal, with no signs of any lateral or terminal appendages . 

. Length of body, 3.25mm; breadth of sarrie, 1 mm; length of wing, 2.5mm; 

breadth, o.smm; length of hind femora, 0. 7mm; hind tibire, 0. 7 5mm. 

Florissant. One specimen, No. 7 561. 

Family APHIDES Leach. 

One would hardly suppose that objects of such extreme delicacy and 
minute size as plant lice would be found in a fossil state. Yet they are by 
no means infrequent, and haye even been found in the Secondary deposits 
of England; for in Brodie's wo!k two objects which appear to be wingless 
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forms are figured, and besides these another winged plant louse of a diminu­
tive size, showing the characteristic venation of the group. In the Ter­
tiary rocks a considerable number of species have been found; most of these 
have been referred to Aphis (twelve species) and Lachnus (eight), and so 
belong, like the bulk of living species, to the subfan1ily Aphidinre; but 
the Pemphiginre are represented by a Pemphigus from Oeningen and the 
Schizoneurinre by a Schizone~ra from amber. Besides occurring in these 
localities they have also been found at Radoboj, Aix, and Ain, in Europe, 
and we can now add several localities in our own country. That they are 
not scarce in an1ber is shown by Menge's collection, which in 1856 included 
fifty-six specimens. ·But these are few compared with the number from 
Florissant, where more than one hundred speci1nens have been found, about 
seventy of them deterrninable, though in the other American localities­
Green River and Quesnel, British Colurnbia-only two or three specimens 
have occurred. · Indeed, by the present publieation -the number of known 
fossil species is doubled. 

There are son1e remarkable features about the Florissant forms. The 
n1ass of them belong, as is the case with those from the European Tertiary 
rocks, to the Aphidinre proper. But both here and in the Schizoneurinre, to 
which the rernainder appertain, we are met by two ren1arkable facts, one · 
that the variation in the neuration of the wings is very much greater than 

. . occurs an1ong the genera of living Aphidinre and Schizoneurinre, and greater 
·also than occurs in the known Tertiary forms of Europe, requiring the 
establishment of a large number of genera to represent this variation ; and, 
second, that at the sarne time there is one feature of their neuration in 
which, without an exception, they unifonnly agree, and differ not only 
from the modern types but fron1 the European Tertiary insects. This fea­
ture is the great length and slenderness of the stigmatic cell, due to the 
removal of the base of the stigmatic vein to the middle (or to before the 
middle, sometimes even to the base) of the long and slender stigma, and its 
slight curvature; it is a fact of particular interest in this connection that 

in the only wing we know from the Secondary rocks precisely this feature 
occurs, as illustrated in Brodie's work (see Pl. 4, Fig. 3). So, too, the cubital 
space is largely coriaceous, so that the postcostal vein rnay be consideren 

· as exceedingly broad and merging eventually, without the intervening lack 
of opacity, into the stigma proper. As a general rule the wings are also 
very long and narrow and the legs exceedingly long. In all these charac· 
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teristics the American plant hce appear as a rule to differ from forms so far 
described from the European Tertiaries. The single winged species figured 
by Berendt from arilber, however, shows precisely this character as far as 

the length of the stigmatic cell is concerned, which is about two-fifths the 
length of the wing. These figures are incorrectly copied by Buckton, with 
the remark that the neuration is abnormal, which it certainly is in his figure. 
It will be interesting to know whether the other species of the Baltic amber 

will show a similar departure from the condition of the stigmatic cell in 
modern types. Not a single one of the Florissant forms can be referred to 
an existing genus. 

Table of the genera of .Aphides. 

Cubital vein twice forked .•..•••••.........•....••.. ·----·------·-----·----------· .... .Aphidinre. 
Cubital vein arising at less than half the distance from the first oblique to the stigmatic vem. 

Stigmatic vein arising midway between the first and second forks of the cubital vein or dis­
tinctly nearer the second fork. 

Origin of the stigmatic vein midway between the first and second forks of the cubital vein. 
Apex of cell about three times as broad as its base ___ ....•... _ .••.....•. 1. Cataneum. 
Apex of cell about six times as broad as it.s base _ . __ .. ___ ...•••... _. _ 2 . ...4.rchilachnus. 

Origin of the stigmatic vein scar,~ely or not before that of the second fork of the cubital 
vein. 

Base of second oblique vein several times nearer the first oblique than the cubital 
vein .•..•...•••..• _ •.... ____ .•• _ .....•........ _ •.•.•... _ . __ ....••. 3. Geranchum. 

Base of the secon,d obli~ue vein midway between the first oblique and the cubital 
vein ......................................••........•. ~ •. ---- ..... _.4. Sbenaphis. 

The stigmatic vein arising opposite the first fork of the cubital vein or distinctly nearer it 
than the second. 

First cubital branch nearly or quite four times as long as the basal stem of the cubital 
vein ..... __ ..... _. __ ....... -•- .... _ .... _ ••.. __ •... ___ .. __ . _ . _ .... 5 . ...4.phantaphis. 

First cubital branch at most. three times as long as the basal stein of the cubital vein. 
First oblique vein parting from the main vein at an angle of less than 55°. 

6. Siphonophm·oides. · 
First oblique vein parting from the main vein at an angle of more than 70°. 

7. Lithaphis. 
Cubital vein arising at half or more than half the distance from the first oblique vein to the stig-

matic vein. • 
Main veins arising at nearly equal distances apart .......•••. ·---·------- ...... 8. Tephraphis. 
Main veins arising at distinctly unequal distances apart. 

Second oblique vein at base rarely so much as twice as near the first oblique as the cubital 
vein ..... _____ ..... ___ ..... __ ..... ·-- .. _ .. _ .... --- .... --- ......... 9. Aphidopsis. 

Second oblique vein at base four times as near the first oblique as the cubital vein. 
The first obllqne vein straight, not two-thirds as long as the second oblique vein, and 

considerably divergent frop:1 it ..... _-. . . . . . ... ~ ..... _ ...... _ .. __ .10. Oryctaphis. 
First oblique vein curved outward, nearly as long as the second oblique vein, anti 

hardly divergent from it ..•.•.......... __ ....... _ ... _ ••.. __ ... 11. Sychnobrochu::~. 

Cubital vein once forked .. -- ... ·-- .. ---- ... ----.-- .• :-··- .. --- ... ---· .. ------ . . Scbizoneurinre. 
Cubital vein arising at more than half the distance from the first oblique vein to the stigmatic 

vein ...•••. __ . _ .. ___ ...•• _ ... __ .. __ . _ ...•.••. ___ .. _ ...••.••.• 12. Schizoneuroides. 
Cubital vein arising at less than half the distance from the first oblique vein to the stigmatic vein. 

Cubital vein forking beyond the base of the stigmatic vein ..•.•. -----· ...... 13. Antalanchum. 
Cubital vein forking before the base of the stigmatic vein. 

Base of second discoidal cell less than three times the width of that of the first. 
14 . ...4.nconotus. 

Base of second discoi<lal c~ll more than five times the width of that of the first. 
15. Pterostif!ma. 
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1. CATANEURA gen. nov. (ua-ra, vevpa). 

Head very small, apparently destitute of frontal tubercles. Antennre 
unknown. Fore wings with the stigmatic vein arising fron1 the middle of 
the . stigma. Cubital vein twice forked, the first time f3.r from its origin, 
which is near the middle of the proxin1al half of the space between the base 
of th~ first oblique and stign1atic veins, the second time about as far beyond 
the origin .of the stigmatic as that is beyond the first fork of the cubital 
vmn. The second oblique vein arises a little nearer the first oblique than 
the cubital v~in, the first at a slightly less angle, the first discoidal cell 
between them about three times as broad on the hind margin as at the base. 
Legs n1oderately slender, the hind femora about half as long as the fore 
wings. Abdomen broad ovate, apparently with a short and stout cauda. 

Table of the species of Cataneura. 

First discoidal cell more transverse than longitudinal; cubital vein very distant from the stigmatic, 
approaching the decond obliquevein ....•..••••• ·----· .••••• ---· ---- ____ ...••....... 1. C. absens. 

First discoidal cell as longitudinal as transverse; cubital vein approximating the stigmatic rather 
than the second oblique vein . _ ••••. ____ .. __ ___ . __ .. _ •••• __ .• ____ . _ •• __ ••.••• _ ••••••• 2. C. rileyi. 

1. C.A.TANEURA .A.BSENS. 

The single specimen shows little beside the wings folded flatly over 
the back, but the head and thorax and one of the femora are also preserved . 
. The fore wing is about three ti1nes as long as broad. The first oblique vein 
is straight and very long, parting at the postcostal at an angle of about 
thirty-five degrees; second oblique vein slightly sinuous, parting from the 
postcostal at an angle of about forty-five degrees; the .fir~t discoidal cell 
between .them very long considering that it is more transverse than longi­
tudinal, the base moderately narrow, the apex, as measurJd on the hind 
margin, about three times as broad as the base. Cubital [vein taking au 
exceptionally low course, s? as to be very distant from th~ stigmatic vein 
throughout? first forking half-way to the hind border, then bent outward. 
Stigmatic vein arcuate and divergent at base. 

Length of body, 4mm; of fore wing, 6.5mm. 

Florissant. One specin1en, No. 607. 

2. CAT.A.NEURA RILEY!. 

The head with part of the antennre, the thorax with most of the legs 
and one wing, and, obscurely, the abdomen are preserved in the single 
example known. The fore wing is about three and a half times longer than 
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· broad. The first oblique vein is straight and parts from the postcostal at 
scarcely more than ·forty-five degrees, and the second oblique, which is also 
straight, at as little less, the first discoidal cell being, nevertheless, only 

moderately long and narrow, andmorethan three times as broad on the hind 
margin as at base. Cubital vein broadly arcuate, occupying the middle 
of the space assigned to it, first forking at scarcely n1ore than a third way 
to the hind margin and again at less than half-way to the tip. Stigmatic 
vein parting very narrowly from the stigma, so that the stigmatic cell is very 

. slender and nearly or quite a third the length of the wing. 
Length of body, 4mm; of fore wing, 6mm. 

Named for Dr. Charles Valentine Riley, whose researches on the grape 
root aphid, Phylloxera, to mention only this, are widely known. 

Florissant. One specimen, No. 2916. 

2 ARCHTLACHNUS Buckton . 

..4rchilachnus Buckt., Monogr. Brit. Aphides, IV, 177 (1883). 

The head appears to be without frontal tubercles, and the antennre are 
slender, almost as long as the body (perhaps longer), with the basal joints 
as in Aphis. Fore wings with the stigmatic vein arising fron1 the · n1iddle of 
the stigma. Cubital vein twice forked, the first ti?Ie at a moderate distance 
from its origin, which is near the n1iddle of the proximal half of the space 
between the base of the first oblique and ~tigmatic veins, the second time 
as far beyond the origin of the stigmatic as it is beyond the first fork of the 
cubital vein. Second oblique vein arising a little nearer the first oblique 
than the cubital vein, at an angle of about forty-five degrees with. the post­
costal, the first at a distinctly less angle, so that the first discoidal cell 
between them is about six times as broad on the hind margin as at the 
base. Legs moderately stout, the hind pair about as long as the fore 
wings. Abdomen broad ovate with a short and moderately stout c~uda. 

The genus was not separately characterized by Buckton. I do not see 
any special relation to Lachnus. 

Table of the speoies of .Archilachnus. 

Large and stout species. Cubital vein bent at its first furcation, otbP-rwil'le strai~bt ... 1. A. pennatus. 
Small and slender species. Cubital vein gently arcuate throughout the first two-thirds of its course. 

2. ..4.. mlUlgei._ 
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J. ARCHILACHNUS PENNATUS. 

Pl. 18, Figs. 1, 15-17. 

Archilachnus pennatus Buckt., Monogr. Brit. Aphides, IV, 177, Pl. 133, ~"'ig. 3 (1883). 

As preserved, the head and thorax ·are uniform and considerably darker 
than the abdomen. The body is stout. Fore wing more than two and a 
half times longer than broad, with the postcostal vein thick, straight, and 
uniform, running into the very long· and fusiform stigma, and separated by 
a narrow space fron1 the margin, which is gently convex, and so a little more 
distant at base. First oblique vein arising at one-third the distance from 
the base of the wing to the stign1atic vein, straight, parting from the post­
costal at an angle of about sixty degrees; second oblique vein arising very 
close to the first, straight, or very slightly sinuate or arcuate, parting from 
the postcostal at an angle of forty-five degrees; first discoidal cell much 
widened distally, being five or six times broader on the hind margin than 
at base. Cubital vein arising twice as far from the second as the second 
fron1 the first oblique vein, with its first branch completely parallel to 
the second oblique vein, first forking at a trifle more than one-third the 
way out, an~ again about half-way fron1 the first fork to the apex of the 
wing, varying in individuals, at the first fork bent -slightly but beyond 
ahnost perfectly straight. The stigmatic vein is arcuate and parts sometimes 
widely, sometimes narrowly from the stigma, so that the stigmatic cell is of 
variable slenderness, though always n1ore than a third as long as the wing. 

Length of body, 4min; of fore wing, 6.6mm; hind femora, 2.5mm; hind 
tibire, 3. 7 5mm. 

Florissant. Five specimens, Nos. 177, 4615, 6993, 9221, 12727. 

2. ARCHILACHNUS MUDGE!. 

The single specimen is excellently preserved on a dorsal view, except 
that the overlapping fore wings are somewhat confused, lying upon the top 
of the back, and tha~ one wing is doubled upon itself. The body is rather 
slender, the head and thorax darker than the scarcely perceptible abdomen 
and apparently mottled. Fore wings with the postcostal vein and stigma 
as in A. pennatus, the first oblique vein arising at a little more than one­
third the distanceJrom the base of the wing to the stigtnatic vein, but other­
wise like the second o b_ltque vein, as in A. pennatus ; . the first discoidal cell 
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is much more open, but how much the condition of the specimen does not 

show. Cubital vein arising scarcely farther from the second oblique vein 

than the latter is from the first, forking tnuch as in the preceding species, 
but passing in a gently arcuate course midway in the space allotted to it. 

The stign1atic vein parts gently with a considerable arcuation, but not very 
widely, from the stigma, the cell being apparently about one_-third the length 
of the wing. 

Length of body, 3.5mm; fore wing, 4.75mm; hind fen1ora, 2.4mm; hind 
tibia and tarsi, 4.6mm. 

lri memory of Benjan1in Franklin Mudge, the Kansas geologist and 

paieon tologist. 
Florissant. One specimen, No. 13328. 

3. GERANCHON gen. nov. (ycpazo~, ayxror). 

Wings only known. Fore wing with the stign1atic ·vein arising fron1 

the middle of the stigma. Cubital vein twice forked, the first time very far 
frotn its origin, which is near the middle of the proximal half of the space 
between the base of the first oblique and the stigmatic veins, the second 

time scarcely behind the base of the stigmatic vein. Second oblique vein 
arising ·many times nearer the first oblique than the cubital vein arfd close 

to the former, the first discoidal c_ell between them about ten times broader 
on· the hind n1argin than at the base. 

Table of the species of Geranchon. · 

Cubital vein running considerably below the middle of its area, its branches straight .. ~ .1. G. davisii. 
Cubital vein running through the middle of its area, its branches arcuate ............... 2. G. petrorum . 

. 1. GERANCHON DA VISII. 

Only the wing is preserved and the base is broken, but it n1ay be judged 
to have been fully three . ti1nes as long as broad. The postcostal vein is very 

broad and straight, merging into the slightly thickened fusiforn1 stigma; next 
· the base it is rather far rernoved from the costal n1argin. The first oblique 
vein parts at an angle of about sixty degrees with the postcostal and is 
straight; the second at an angle of forty-five degree's and is straight nearly 

to the tip, which is lost but appears to bend outward, so that the first dis­
coidal cell between them, very narrow at base and broadening at tip, is ex­

cessively different in width at its two extremities. Cubital vein faint at its 
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origin, but apparently arising four times as far from the second oblique as 
the second from the first; it forks at somewhat less than half-way to the 

hind border and runs by a series of bends at a long distance below the 

middle of its area, forking a second time nearly as far from the first as 
the first from its root. rrhe stigmatic vein is arcuate and diverges rather 

widely from the stign1a, but the length of the stigmatic cell can not be 
detern1ined., 

Length of fragment, 3.5mm; proba~le length of wing 4.4mm; breadth, 
1.4mm. 

Named for Prof. William Morris Davis, of -Harvard College. 

Florissant. One specimen, No. 14053. 

2. GERANCHON PETRORUM. 

Pl. 2, Fig. 6. 

Lachnus petroru1n Scudd., Rep. Progr. Geol. Surv. Can., 1~75-'76, 279 (1877). 

A fragment of a wing is sufficiently preserved to show that it should be 
referred here, while the exact position of the veins is different from that of 
the other sp~cies. The wing is unusua1ly slender; the postcostal vein thick­
ens apically as it merges in the stigma; the first oblique vein is straight; 

the second originates very close to the first, runs parallel to it only at the 
very base, and then bends pretty strongly outward, striking the margin of 
the wing nearly as far from the tip of the first oblique vein as half its own 

length; the origin of the cubital vein is not clear, but it is apparently not 
far out, in which case it runs parallel with the second oblique vein until it 
branches in the middle of the wing; the lower of these branches almost re­

tains the course of the basal part of the veins, but diverges slightly fron1 the 
second oblique vein, terminating ·very far from it on the border of the wing; · 

the main stetn, diverging from the first branch rather widely at first, almost 

at once runs parallel to the lower branch, and · when it has continued a less 

distance than the main vein before its furcation, divides, the two forks di­
verging but slightly at base, and then very gradually con verging · until they 
are no farther apart than the bases of the first and second oblique veins, and 

the upper fork almost touchRs the stigmatic vein (probably by some dis­
placement) ; together they diverge a little from the lower branch of the 

cubital vein; the stigmatic vein is very conspicuous, passing by a broad 

sweep into the heart of the wing, diverging from the stigma at a greater 
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angle than does the second ·oblique; unfortunately th~ tip of the wing is 
broken, and more than the apical half of the outer border is also wanting. 

Length of fragment, · 4mm; estimated length of wing, 5mm; width of 
same, 1.65mm. 

Quesnel, British Columbia. Dr. G. M. Dawson. One specim~n, No. 19. 

4. SBENAPHIS gen. nov. ( a{Jirrvpz, Aphis). 

Head without frontal tubercles, the front transverse. Antennre verv 
slender, at least nearly as ·long as the body. Fore wings with the stig­

matic vein arising from the middle of the stigma. Cubita1 vein twice forked, 
the first tin1e at a moderate distance from its origin, which is at or a trifle 
outside the 1niddle of the space between the first oblique and stigmatic veins, 

the second time opposite or scarce I y beyond the base of the stign1atic vein. 

Second oblique vein arising nearer the first oblique than the cubital vein 
but at varying relative distances, always close to the first oblique vein, the 
first discoidal cell between then1 being four or five tin1es broader on the 
hind margin than at base. Legs slender, varying in length but shorter than 

the fore wings. Abdomen 9vate. Some specimens seen1 to . show a short 
stout cauda, which others appear to lack, and occasionally short cornicles 

may be detected which are apparently of uniform diameter. · 

Table of the species of Sbenaphis. 

Second oblique vein arising midway, or about midway, between the first oblique and cubital veins. 
1. S. quesneli. 

Second oblique vein arising much nearer the first oblique than ihe cubital vein. 
Base of second discoidal cell twice as wide as that of the first; cubital vein running barely nearer 

the stigmatic than the second oblique vein .......... ---- ...... -----· ............ 2. S. uhleri. 
Base of second discoidal cell nearly thrice as wide as that of the first; cubital vein running very 

much closer to the stigmatic than to the second oblique vein .••••••.••..••••••.... 3. S. lassa. 

SBEN.A.PHIS QUESNELl. 

Pl. 2, Figs. 4, 5 ; Pl. 18, Fig. 12. 

Lachnus quesneli Scudd., Rep. Progr. Geol. Surv. Can., 1876-'77, 461-462 ( 1878). 

The original description, with certain omissions and changes to corre­
spond with the phraseology here en1ployed, was as follows: 

The remains which are preserved are a pair of overlapping front wings 
with torn edges, but with all the important parts of the neuration, and some 

of the veins of the hind wings. The body is con1pl~tely crushed and all 
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other members are absent. The parts which can be studied are thus very 
similar to those found in Geranchon petrorum, described above, from the 
same bed. Owing to the absence of the margin,- the shape of the wing can 
not be determined The postcostal vein is thick throughout, but broadens 
apically; the first and second oblique veins are both perfectly straight, 
originating scarcely farther apart than the width of the postcostal vein and 
diverging considerably. From the position in which the wings are preserved 
(one front wing · almost exactly covering the other, and the two inclosing 
between them both hind wings, also almost exactly superin1posed) the .first 
and second discoidal veins of the two front wings and the two oblique veins 
of each hind wing form a medley of aln1ost confluent lines, so that _it. is a 

. little difficult to determine to which of the four wing-s and to what part of 
that wing each of the eight veins belongs; regarding the veins of the hind 
wings there may, therefore, be some etTor in the statement to be made, but 
there can be little doubt of the position and relation of the veins o£ the front 
wing, which appears to lie uppermost. The cubital vein originates at a dis­
tance beyond the base of the second oblique barely greater than the distance 
at which the latter is placed from the first; it makes an angle with the post­
costal vein of less than forty-five degrees; is nowhere in the least degree 
sinuous, but is bent very slig-htly forward at each forking, rather more at 
its first than at its second; sends off its first branch at slightly less than a 
millimeter from its base; forms with it an angle of twenty-five degrees, and 
at an equal distance farther on emits its second branch at a similar or slightly 
smaller angle; both the branches are perfectly straight, and the upper branch 
of the last fork lies n1id way between ,the lower branch and the stigmatic 
vein; the latter is similar to that of G. petrorum from the same beds, but is 
not so strongly curved; the first branch of the cubital vein also divides 
equally the space between the second oblique and the lower branch of the 
last fork of the cubital vein. The oblique veins of the hind wing originate 
at no greater distance apart than the first and second oblique veins of the 
front wiugs, are a little less divergent than they, and equally straight. 

Length of fragment of wing, 5mm; its probable complete length, 6mm; 

breadth of same, 1.35mm; distance from base of front wing to the origin of 
the stigmatic vein, 4.1 mm. 

To this may be added, from specimens obtained at Florissant, that 
the body is stout and plump and the hind femora as long as the breadth 
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of the thorax. In one specimen the abdornen is narrower than, 1n another 
broader than, in a third of the sarne width as, the thorax. The first oblique 

vein makes an angle with the postcostal of about fifty-five degrees and is 
straight; the second one of forty-five degrees and is sometimes straight, 
someti1nes arcuate, and the base. of the first discoidal cell being very narrow 

it is about four or five times broader on the hind margin than there. 
Length of body, 2. 75-4mm; of fore wing, 3.5-5.5mm, the last partly 

estimated. 
Quesnel, British Columbia. Dr. G. M. Dawson. One specimen, No. 

34a. Florissant, Colorado. Three specimens, Nos. 2234, 3577, 9269. 

2. 8BENAPHIS UHLER!. 

Body large, stout, the head and thorax darker than the abdomen, which 
is broader than they. Wings three times as long as broad, the postcostal 
straight,' thickened uniformly, and running into the very long and consider­
ably fusiform stigma. First oblique vein straight, set at an angle of fifty­
five degrees with the postcostal; the second oblique vein sinuous, placed at . 
an angle of forty-five degr~es with the postcostal; the two veins moderately 
close only at base, so that the first discoidal cell is Jour or five times broader 
on the nind 1nargin. Cubital vein faint at base but originating about twice 
as far from the second oblique vein as that from the first, arcuate on its 
basal half, straight -and longitudinal on its apical, occupying with its branches 
the middle of its allotted space, first forking at less th~n one-third the dis­
tance to the hind margin, again opposite the base of the stigmatic vein and 
less than half-way from its own first fork to the apex of the wing; in its 

passage it approaches the stigmatic only a little n1ore closely than the second 
oblique vein. Stigmatic vein parting very slightly and gradually from the 
stigma, so that the stigmatic cell is very narrow and about one-third the 
length of the wing. 

Length of body, 4.75mm; of fore wing, 6.75mm; breadth of same, 2.25mm. 

Dedicated to my good friend, Mr. Philip R. Uhler, without whose 
faithful and disinterested work the student of American Hemiptera would 
be sadly at a loss. 

Florissant. Two specimens, Nos. 2327, 11202. 
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3. SBENAPHIS LASSA. 

This srnall species is represented by a single individual, with nearly all 

the legs preserved in an unusual manner, but the wings not so completely. 

· The body is black throughout, the hind fernora longer than the abdomen, 
the hind tihire as long as . the body. The wings have the postcostal vein 

and stigma precisely as in the last species. The first oblique vein is straight 

or at the tip slightly arcuate, parting from the postcostal at an angle of about 
fifty degrees, the second oblique vein distinctly arcuate on its apical half, 
parting from the postcostal at an angle of forty-five degrees, and separated 

from the first by a slightly wider interval than in the other species described ; 

the first discoidal cell is about four times as broad on the hind n1argin as at 
the base. The en bi tal vein, arising nearly three tin1es as far from the second 

oblique vein as the latter is from the first, takes a course above the middle 

of the area left to it, approaching very close to the stigmatic vein; it forks . 
first about quarter-way to the hind n1argin and again about opposite the " 

stigmatic vein, which, with the stigmatic cell, is as in S. uhleri. 
Length of body, 3.25mm; fore wing, 5.5mm; fore femora, 1.15mm; fore 

tibire, 1.7mm; n1iddle femora, 1.4mm; rniddle tibire, 2.3mm; hind femora, 2mm; 

hind tibire, 3.25mm. 

Florissant. One specimen, No. 12994. 

5: APHANT APHIS gen. nov. ( acparTo~, Aphis). 

Head without frontal tubercles, the antennre being inserted in sub­
lateral pits; they are longer than the fore wings, very slender indeed, the 
third joint very long. Fore wings with the stigmatic vein arising ,from the 
n1iddle of an exceeding I y slender and tapering stigma., the stigmatic cell 
nearly half the length of the wing. Cubital vein twice forked, the first time 
at a very slight distance from its origin, which is scarcely before the middle 

of the space between the first oblique and stigmatic veins, the second time 
half way thence to the tip of the wing. Second oblique vein arising slightly 
nearer the cubital than the first oblique vein, the first so n8ar the base of 

the wing as to be very short, and the first discoidal cell between then1 only 
about twice as wide at the hind margin as at base. Legs long and slender, 

·the hind tibire and tarsi nearly equaling the length of the wings. 
A single species is known. 
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APHANTAPHIS EXSUCA. 

The fore ·wing, which is exceptionally preserved, is long oval, aln1ost 
three times as long as broad; · the postcostal and all the space between it and 
the costal margin filled with pigment, so as to be exceptionally broad, taper­
ing until it expands again into the long fusiform stigma. First oblique vein 
very close to the base, short, straight, parting from the postcosta.l at an 
angle of at least seventy degrees, not twice as long as the breadth of the base 
of the first discoidal cell ; second oblique vein arising far from the first at an 
angle of fifty degrees, straight until near the tip, where it bends consid~rably 
to meet the margin, so that the first discoidal cell is hardly more than twice 
as broad on the hind margin as at the base. Cubital v~in feeble, but uniforn1 
throughout; hardly so far removed from the second oblique vein ·at its 
origin as that from the first, first forking hardly one-sixth way to the hind 
margin, again fully half-way to the tip of the wing, running slightly nearer 
the stigmatic than the second oblique vein. Stigmatic vein arising opposite 
a point about one-third the distance fron1 the first to the second forking of 
the cubital vein or less, far before the n1iddle of the stigma, having a 
broad sweep, so that the stigmatic cell, though not narrow, is four-ninths 
the length of the wing. 

Length of fore wing, 4.5mm; breadth of same, 1.6mm; length of antennre, 
6mm; hind tibire and tarsi, 4mm. 

Florissant. One specimen, No. 1215. 

6. SIPHONOPHOROIDES Buckton. 

Siphonophm·oides (pars) Buckton, Monogr. Brit. Aphides, IV, 176 (1883). 

Antennre inserted on distinct and prominent frontaltubercles, the first 
two joints forming together a stout, subconical mass more than twice as long 
as broad; the remainder of the afitennre slender, filiform, much longer than 
the body, as long as the fore wings, all the joints and especially the third 
excessively long. Fore wings with the stigmatic vein arising from the 
n1iddle of the very long and slender fusiform stigma. Cubital vein twice 
forked, the first time tolerably far from its origin, which is usually at about 
one-third the distance from the base of the first oblique to that of the stig­
nlatic vein, the second time about as far again beyond the stigmatic vein as 
that is beyond the first fork of the cubital vein. Second oblique vein aris-
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ing somewhat but not greatly nearer the first oblique than the cubital vein, 

the first at a considerably wider angle, so that the first discoidal cell between 
them is from three or four to six or eight times as broad on the hind margin 
as at the base. Legs slender, the hind fernora half as long as the fore wings. 

Abdomen ovate, rather broad, well rounded apically, with very short and 
stout cornicles in at least one species, but no cauda.. 

Buckton gave no characteristics of his genus apart from the specific 
description ; his supposition that the abdomen was pointed was due to his 

taking the faint signs of the first oblique veins as the sides of the abdomen 

in the figure which forn1ed the basis of his determination. 

Table of the species of Siphonophoroides. · 

Second oblique vein parting from the postcostal at an angle of forty-five degrees .••.••••• 1. S. antiqua. 
Second oblique vein parting from the postcost.al at au angle of thirty-five degrees. 

First branch of cubital vein distant from the second oblique vein. _ .............. 2. S. rafinesquei. 
First branch of cubital vein clo:iely approximated to the second ohlique vein ..•••• 3. S. propinqua. 

8IPHONOPHOROIDES ANTIQUA. 

Pl. 18, Figs. 3, 5, 7, 10. 

Siphonophoroides antiqua Buckton, Monogr. Brit. Aphides, IV, 176, Pl. 1:13, Fig. 1 (1883). 

This is far the most con1mon of the Florissant Aphides, and many of 
the specimens are very fairly preserved. They are uniformly dark colored, 

or the abdornen n1ay be a little paler or more obscure than the rest of the 
body. .The wings are pretty slender, fully three times as long as broad. 
rrhe postcostal vein is moderately thick, uniform, and running without 

break into the very long fusiform stigma; it is separated by a moderately 

wide and regularly decreasing space from the costal margin. The first 
oblique vein is straight and parts from the postcostal at an angle of fully 

sixty degrees; the second oblique is straight in its basal half, arcuate or 
sinuate beyond, parting from the postcostal at an angle of about forty-five 
degrees at a n~oderate distance from the first oblique vein, the first discoidal 
cell between them being about four times as broad on the hind margin as 

at the base. Cubital vein arising farther, generally about half as far again, 
son1etimes aln1ost twice as far, from . the second oblique as that from the 
first oblique vein, very longitudinal in course, first forking at · about two­
fifths the distance to the hind margin and again at about half-way between 

the first forking and the tip of the wing~ running about twice as near the 
stigmatic as the second oblique vein. Stigrnatic vein arising nearer the first 
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than the second fork of the cubital, sometimes to a considerable degree 
arcuate at base but beyond horizontal, so that the stigmatic cell is both 

lopg and slender, from a third to two-fifths the length of the wing. Hind 
legs about as long as the antennre. 

Length of body, 4mm; fore wing, 5-6mm; breadth of same, 1.5-2mm; 

length of antennre, 5.5mm; legs of one individual as follows: fore femora 
' 1.5mm; fore tibire and tarsi, 2.25mm ; middle fernora, 1.25mm ; middle tibire 

and tarsi, 2.15mm; hind fen1ora, 2. 25mm; hind tibire and tarsi, 3mm. 

Florissant. Fifteen specimens, Nos. 1079, 1339, 1867, 2396, · 2881, 

3029, 57 4 7, 7934, 8889, 95 7 4, 10205, 11562, 1356 t, 144n0, and, from the 
Princeton Collection, 1.986 . . Besides these, Nos. 1703, 3284, and 5491 from 
Florissant, should probably be referred here . . 

2. 8IPHONOPHOROIDES RAFINESQUEI. 

The greater part of the creature, excepting the abdomen, is preserved 
in the single specimen obtained. , rrhe antennre are nearly as long as the 

hind legs and considerably longer than the wings. The wings are very 
slender, fully four times longer than broad. The postcostal except at base 
is straight, slender, and runs uninterruptedly into the exceptionally slender 

fusifonn stigma. 'rhe first oblique vein is straight, or slightly arcuate, and 
parts from the postcostal at an angle of nearly sixty degrees ; the second 
obli9.ue vein is also straight or slightly arcuate, is moderately distant at base 
from the first oblique, and parts from the postcostal at an angle of forty-five 
degrees, so that the first discoidal cell is four times as broad on the hind 

margin as at the base. The cubital vein arises more than twice as far from 

the second oblique vein as that is from the first and only a little less than . 

half-way from the first oblique to the stigmatic vein, forks about two-fifths 
way to the hind margin, and with its first fork runs completely parallel to 
and distant from the second oblique vein; it is bent at its fork and there­

after runs longitudinally, forking again about half-way to the tip and run­

ning close to the stigmatic vein. This last arises very much nearer the 
first than the second cubital fo~k, and except at base is but little arcuate 
and very lo~gitudinal, so that the stigmatic cell is exceptionally slender 
and nearly half as long as the wing. Legs very slender. 

Length of fore wing, 5.25mm; bre.adth of same, 1.25mm; length of 
antennre, 6.5mm; of hind femora, 2.5mm; hind tibire and tarsi, 3. 75mm. 
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The eccentric Constantine Rafinesque-Schmalz made the first attempt 

to classify American A phi des. 

Florissant. One specimen, No. 1667. 

3. 8IPHONOPHOROJDES PROPINQUA. 

The single specirnen on which this species is based is not so well...pre­
served as the last. The antennre are broken in the n1iddle, but were appar­
ently of a sirnilar length. 'rhe wings are slender, fully three times longer 

than broad. The postcostal is very broad, straight, and uninterrupted. 

The first oblique vein is straight, and parts from the postcostal at an angle 

of. about fifty degrees; the second is straight at base, beyond considerably 
arcuate, separated by a narrow distance froin the first, and placed at an 

angle of scarcely forty degrees with the postcostal, so that the first discoidal 

cell between them is very long and slender, and is about four tin1es as broad 

on the hind margin as at the base. The cubital vein arises nearly twice as 

far from the second oblique as that from the first, forks at rather less than 

one-third way to the hind n1arg.in, and is very arcuate in course, so that 

though its first fork approaches exceptionally near the second oblique vein, 

the main stem reaches only twice the distance fron1 the stigmatic vein. 

This last vein arises opposite a point on the cubital vein one-third way 

from the first to the second fork, and, strongly arcuate, passes at once far 

into the wing, and then becomes longitudinal, the stign1atic cell being 

pretty large and long, about two-fifths the length of the wing. Legs very 

slender. 

Length of fore wing, 5.5mm; breadth of same, 1.5mm; length of fore 
femora, 1. 75mm; fore tibire and tarsi, 2.5mm ; hind femora. 2.25mm; hind 

tibire and tarsi, 4.2mm. 

Florissant. One specin1en, No. 3738. 

7. LITHAPHIS gen. nov. ( 7LifJo~, Aphis.) 

Head rather small with short frontal tt1bercles on which the antennre 

are seated in close proxin1ity. The first two joints of the latter as in 

Siphonophoroides, the remainder also as there, but if anything even longer. 

Fore wing with the stigmatic vein arising frorn the middle of the stigma. 
Cubital vein twice forked, the first tin1e very far from its origin (which is 

about a third way from the base of the first oblique to the stign1atic vein) 

VOL XIII--17 
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and about opposite the base of the stigmatic vein, the second time apparently 
about half-way to the tip of the wing. Second oblique vein arising slightly 

nearer the first oblique than the cubital vein, at rathei· n1ore than half a right 

angle with the postcostal; first oblique vein parting much Inore widely, about 
eighty degrees, so that the first discoidal cell b.etween them, very narrow at 

base,. is six or n1ore times wider there than on the hind n1argin. Legs 
n1oderately slender, the hind femora shorter than the abdomen, which is no 
broader than the thorax, twice as long as broad, and rounded. 

A single .species is known. 

LITHAPHIS DIRUT A. 

The body appears to have been pretty unifortnly colored. The pro­
portions of the wings can not be determined, but the insect was one of the 

smaller species. The postcostal is parallel with the costa, 1noderately slen­
der, especially just before the long and tapering stigma. The first oblique 

vein is very transverst"~, parting at an angle of about eighty degrees with 
the postcostal, and straight; the second oblique vein, arising rather close to 

the first, is slightly arcuate and parts from the postcostal at an angle of forty­

£. ve degrees, so that the firs.t discoidal cell is many times broader on the hind 
margin than at the base. The ·cubital vein arises less than twice as far be­
yond the second oblique vein as· that beyond the first, is rather straight arid 

stiff, first forks at less than a third way to the . hind n1argin and again about 
half-way to the tip, approaching the stigmatic rather than the second oblique 
vmn. The stign1atic vein arises scarcely beyond the first furcation of the 

cubital, and, strongly arcuate at first, reaches widely into the wing, the stig­

matic cell being large and long. 
Length of body, 3mm; antennre, 5.5mm; wing (probable), 4.5mm. 

Florissant. Three specimens, Nos. 3785, 12112, 12476. A specimen 
fro1n Green River, No. 82, Prof. L. A. Lee, n1ay perhaps belong here. 

8. TEPHRAPHIS gen. nov. ( rcq;pom, Aphis). 

Siphonophoroides (pars) Buckton, Monogr. Brit. Aphides, IV, 176 (1883). 

Read apparently much as in Lithaphis, but the front tubercles are 
uncertain. Antennre constructed basally ·as there, separated at base by 

their own width, much longer than the fore wing. Fore wing with the 

~tigmati~ y~ip arising rather b~for~ the m,iqql~ of the ·nnusually broad 



HEl\tiiPTERA-HOMOPTERA-APHIDR8 .. 259 

stigma. Cubital vein twice forked, the first tin1e very near to its-origin 
(which is about two-thirds the distance from the first oblique to the stig­
matic vein), ancl about opposite the base of the stigmatic vein, the second 
time at varying distances from -the first. Second oblique vein a little nearer 
the first oblique than the stigmatic vein, unusua~ly transverse, the first 
scarcely n1ore longitudinal, so that the first discoidal cell between then1, 
broad at base, is not more than twice as broad on the hind margin. Legs 
slender, the hind femora nearly as long as the abdomen, the_ rest of the leg 
about two-thirds the length of the fore wings~ Abdomen short oval, well 
rounded apically, no broader than the thorax. Both species are very small. 

Tltble of the species of Tephmphis. 

First discoidal cell only half as broad again on the hind margin as at base, the first and second oblique 
veins very nearly parallel ....•.... . ....•••• __ .••... _ .... _ ...•••••.•••••. _ ••••...••• 1. T. sirnplex. 

First discoidal cell twice as broad on the hiud margin as at base, the first aud second oblique veins 
distin~tly divergent.·-------·---·----··-----·----- .. ·-----·-----------·----· .••• 2. T. walshii. 

1. TEPHRAPHIS SIMPLEX. 

Pl. 18, Fig. 4. 

Siphonophot•oides simplex Buckton, Monogr. Brit-. Aphides, IV, 176-177, Pl. 133, Fig. 2 (1883). 

This is one of the sn1allest of the Florissant species. _. The antennre, 
twice as long as the body, taper to a slender thread, s-carcely visible on the 
stone. The body has the abdomen very pale and indistinct, but the rest 
n1uch darker, and the legs are unifonnly dark. The wings are slender, at 
least three times as long as broad. The postcostal vein is very heavy and 
straight and the stigma, hardly broader, is very long. The first oblique 
vein is straight and parts fron1 the postcostal at an angle of about fifty-five 
degrees; the second oblique is very distant from the first, parts from the 
postcostal at an angle of about fifty degrees, and, at first straight and there­
fore almost parallel to the first oblique vein, is afterwards a little arcuate, 
so that the first discoidal cell is about half as broad again on the hind 
1nargin as at its base. The cubital ,-ein, a little farther rmnoved from the 
second oblique vein than the latter is from the first, runs with its first fork 
in a straight course, parallel to the second oblique vein, forks at one-fourth 
the distance from the base, and is considerably· angulated, running after­
wards completely parallel to the stigmatic vein, and forking again about 
half-way to the tip of the wing. Stigmatic vein arising closely subsequent 
to the first forkiJ?g of the cubital vein, parting abruptly and curving 
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strongly, passing a variable distance into the body of the wing, and then 
running longitudinally; it nowhere approaches closely the cubital vein, and 
the stigmatic cell is at the most scarcely one-third the length of the wing. 

Length of body, 2.4mm; antennoo, 4. 75mm; wings, 3.5-4mm; fore fern­
ora, 1 mm; fore tibioo and tarsi, 1.25mm ; middle tibioo and tarsi, 1.5mm; hind 
femora, 1.2mm; hind tibioo and tarsi, 2mm. 

Florissant. Three specin1ens, Nos. 519, 670a, 2153. 

2. TEPHRAPHIS W ALSHII . 

PI. 18, Fig. 19. 

Little is preserved but the overlapping fore wings and these imperfectly. 
They show the · insect to have been very small with slender wings, probably 
just about three times as long as broad. The first oblique vein is straight, 
and parts from the postcostal at an angle of fifty degrees; the second is also 
straight and parts at an angle of forty degrees, and the distance between the 
two being great, the first discoidal cell is wide, but on the hind margin twice 
as wide as at base. The cubital vein arises only a little farther from the 
second oblique vein than it is frorn the first, and at about two-thirds the dis­
tance fron1 the first oblique to the stign1atic vein ; vrith its first branch it is 
completely parallel to the second oblique vein and straight, forking first nt 
about one-third of the distance to the hind margin; it is not abruptly bent 
at this fork, but curves rather rapidly to gain a longitudinal course, and forks 
again a little less than half-way to the tip of the wing. The stigrnatic vein 
arises scarcely beyond the first fork of the cubital and curves rapidly to a 
longitudinal course, but the relative length of the slender stigmatic cell can 
hardly be determined. 

Length of specimen, 4.25mm; probable length of wing, 3.5mm. 

The late Benjan1in D. Walsh was one of the first students of our 
. Aphides. 

Florissant. One specimen, No. 8085, lying entangled with Ptero­
stigma recurvun1. 

9. APHIDOPSIS gen. nov. (Aphis, cnfn~). 

Head provided with short, broad, and uniform frontal tubercles, between 
which, a space more than equaling the breadth of the antennoo, the front 
is rounded and slightly advanced. First joint of antennoo distinctly nar­

rowe! th~n the front~l ttlbercles1 scarcely longer than broad, l!icarcely narrow-
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ing apically, the second much smaller, subconical, the remainder very 
slender, filiform, much longer than the fore wings, the third joint alone as 
long as the whole body. Fore wings with the stignuttie vein more than 
usually1 longitudinal, arising fr(nn before the middle of the very narrow and 
elongated stigma, so that the very narrow stigmatic cell is more than a 
third as long as the wing. Cubital vein twice forked, the first tirne far frotn 
its origin (a third or halfway to the extremity of the first branch), which is 
usually about n1idway between the first oblique and cubital veins, but 
varies to son1e extent, and in any case only a little before the origin · of the 
stigmatic vein, the second time not far from half-way from the first forking 
to the apex of the wing. Second oblique vein arising nearer the first oblique 
than ° the stign1atic vein, son1etimes only to a slight extent, son1etimes 
twice as near it, generally very straight, the first oblique at such an 
angle with it that the first discoidal cell between then1, pretty wide at 
base, is from three to six times as wide on the 

0 

hind n1argin of the 
wing. Legs very slender, the hind femora fully reaching the tip of the 
abdomen, the rest of the hind legs only a little shorter than the fore wings. 
Abdomen rounded ovate, somewhat broader than the thorax, fullest behind, 
with an extremely short and rather stout cauda, and very short and remark­
ably stout conical cornicles. 

Table of the species of Aphidopsis. 

Fore wings more than three millimeters long. 
Cubital vein arcuate throughout. 

]<"irst cubital branch much nearer to the second cubital branch than to the second oblique vein. 
Cubital vein approaching the stigmatic vein very closely; fore legs longer than middle 

legs ...........•......•..•.•........•.•.........••...••••....•.....••. 1. A. snbterna. 
Cubital vein not approaching the stigmatic vein very closely; fore legs shorter than mid-

dle legs ......... . .... ---- ............•••..•••........ . ................ 2. A. ha1·ge1·i. 
First cubital branch equidistant from second cubital branch and second oblique veion. 

3. A. luta1·ia. 
Cubital vein angularly bent at furcations. 

Expanse of wings nine millimeters or less; first discoidal cell normally divergent. 
4. A. mm·gm·um. 

Expanse of wings eleven millimeters or more; first discoidal cell not very divergent. 
5. A. dalli. 

Fore wings less than three millimeters long ...... ._ .. . • • . .. . . . • • • • . . . ............... 6. A. emaciata. 

1. APHIDOPSIS SUBTERN.A. 

Head and thorax testaceous, slightly n1ottled with pallid. Antennre as 
long as the fore wings. Wings slight! y less than three titnes as long as 
broad, the postcostal moderately light, running uninterruptedly into the 
very slender elongated stign1a. First transverse vein very slender, nearly 
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straight, but slightly arcuate, parting from the postcostal at an angle of at 
least fifty degrees; second oblique vein hardly heavier, very feebly arcuate, 
and parting from . the postcostal at an angle of forty-five degrees ; it is 
n1oderately distant at base fron1 the first oblique vein, so that the first dis·· 
eoidal cell between them is only about four times broader on the hind mar­
gin than at the base. Cubital vein arising half as far again frotn the second 
~blique as it frorn the first oblique vein and only about one-third way from 
the latter to the stigmatic vein; it forks about one-third way to the hind 
margin, and its first fork is cornpletely parallel to and somewhat distant 
from the second oblique vein; near its second fork it approaches twice as 
near the stigmatic vein as the second oblique vein. Stigmatic vein not reach­
ing far into the wing, arising fron1 a quarter to a third the distance fron1 the 
first to the second furcation of the cubital ~ein, so that the stigmatic cell is 
slender and about two-fifths the length of the wing. Fern ora pale, tibire and 
tarsi dark. Abdomen · plump oval, of a pttle color, mottled with large, 
roundish, dark spots arranged in n1ediodorsal and lateral rows on the 
posterior portion of the segments ; there are faint indications of a slender, 
slight, and rather short cauda, and distinct marks of cornicles in conical 
hillocks at the extrerne outer sides of the here angulated abdomen. 

Length of body, 3.75mm; antennre, 5mm; fore wings, 5mm; fore femora, 
1.3mm; fore tibire and tarsi, 2.5mm; middle fetnora, 1.1 mm ; middle tibire and 
tarsi, 2.4mm; hind femora, 2mm; hind tibire and tarsi, 3.3mm. 

Florissant. Six specimens, Nos. 219, 740, 1307, 2151, 7426, 8896. 

2. APHIDOPSIS HARGER!. 

The single specirnen which represents this species is preserved upon a 
side view, with the wings sotnewhat crumpled. Enough, however, can be 
seen to distinguish it from the preceding species in that the cubital vein runs 
at the ordinary di~tance from the stigmatic~ though still distant from the 
second oblique vein, and though the stig1natic -vein descends as deeply 
into the .wing as in A. subterna. . The origin of all the veins is the san1e, 
but the second oblique is more arcuate and its arcuation confined n1ostly to 
the apical half. But the principal difference is found in the rel~tive length 
of the legs, which though stouter are also longer and have the middle pair 

. . 

slightly longer than the fore pair, instead of the reverse. The legs are 
remarkably preserved and show the single jointed tarsus and claws with 
great distinctness, showing thern to be constructed n1uch as in Callipterus. 



BEMIPTERA-HOMOPTERA-APHIDES. 263 

Length of body, 3.5mm; wings (partly estimated), 4.75mm; fore legs, 
4.1 mm; femur, 1.45mm; tibia, 2.25mm ;· tarsus, 0.4mru ; middle legs, 4.55mm ; 

femur, 1. 7 smm; tibia, 2.4mm ; tarsus, 0.4mm; hind legs, 6.5mm; femur, 2mm; 

tibia, 4mm; tarsus, o.smm. 

To the memory of the faithful paleontologist, Dr. Oscar Harger, of 
New Haven. 

Florissant. One specimen, No. 11360. 

3. APHIDOPSIS LUTARIA. 

·Head and thorax rather darker than the abdornen, the femora ·rather 
lighter than the tibire. An tenure . a little longer than the fore wings. Wings 
fully three times longer than broad, the postcostal vein stout and running 
with scarcely any dirninution of size into the long and very slender stig1na. 
First oblique vein straight or scarcely arcuate, parting from the postcostal at 
an . angle of fifty degrees; second oblique vein regularly arcuate, _parting 
-from the postcostal vein at an angle of forty-five degrees, and moderately 
distant from the first oblique at base, so that the first discoidal cell between 
them is about three or four times broader on the hind margin than at the 
base. The cubital vein is apparently about as far fro1n the second oblique 
vein as it from the first oblique, first forks at about one-third way to the 
hind n1argin, and has throughout a gently arcuate curve. by which it 
approaches pretty close to the stigmatic vein. This arises far back in the 

. stigma, almost reaching the first cubital fork, is gently arcuate and has a 
very longitudinal course, so that the stign1atic cell is both slender and very 
long, not much less than half as long as the wing. Legs very slender 
indeed, the fore pair nearly as long as the wings and longer than the 
middle pair, the hind tibire and tarsi longer than the body. 

Length of body, 3.5-3.8mm; antennre, 5. 7 5mm; fore wings, 5.25mm; fore 
legs, 4.8mm; femur, 1.8mm ; tibia, 2.6mm ; tarsus, 0.4mm ; n1iddle legs, 4.25mm; 

femur, 1.6rum; tibia, 2.25mm; tarsus, 0.4mm; hind legs, 6.6mm ; femur, 2.6mm; 

tibia and tarsus, 4mm. 

Florissant. Three specimens, Nos. 7433,8773, and from the Princeton 
Collection, 1.834. 
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4. APHIDOPSIS MARGARUM. 

Pl. 18, Fig. 8. 

This small and slender species is very dark, almost black as preserved, 
and pretty uniform. The antennre so far as preserved are excessively 
slender and rather shorter than the wings. Wings about three times as 
long as broad, the postcostal vein heavy, uniform, and straight, tnerging 
into the stigma, which is twice as broad, but very long and slenderly fusi­
form. The first oblique vein is perfectly straight and parts from the post­
costal at an angle of fully seventy-five degrees; the second oblique vein, 
also perfectly straight and rather distant fron1 the first, parts from the post­
costal at an angle of forty-five degrees, so that the first discoidal cell is 
about three . times as broad on the hind tnargin as at the base. Cubital 
vein very stiff and angular, it and both its branches being rigidly straight; 
at each furcation it is bent, forking first at rather more than a third way to 
the hind margin and again about half-way to the apex of the wing, not 
approaching closely to the stigmatic vein; the vein originates at more than 
half-way from the first oblique vein to the stigmatic. The stigmatic vein 
arises far back, about n1idway between the forks of the cubital, and is very 
longitudinal, so that the stigmatic cell is narrow, and exceeds a third the 
length. of the wing. Legs very slender. 

Length of body, 2.5-3mm; antennre, 3.4mm; wtngs, 3. 75-4mm; middle 
legs, 2.6mm. 

Florissant. Three specinwns, Nos. 5380, 12190, 12683. 

5. APHIDOPSIS DALLI. 

The head and thorax darker than the tolerably uniform abdomen. 
Antennre at least half as long again as the body. Wings apparently about 
three times as long as broad, the postcostal slender, the stigma pretty large 
and very long. First oblique vein straight, or nearly ~traight, parting from 
the postcostal at an angle of about fifty-five degrees ; second oblique rather 
distant from it, parting at an angle of forty-five degrees, and likewise nearly 
straight, so that the first discoidal cell between them is little more than twice 
as broad on the hind tnargin as at the base. Cubital vein arising more than 
twice as far fron1 the second oblique vein as that from the first, and about 
midway between the latter and the stigmatic vein, first forking when hardly 
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less than half-way to the hind margin, bent at the first furcation, and passing· 
exceedingly close to the stigmatic vein, the upper branch of the final fork 
in direct continuation of the main ste1n. Stigtnatic vein arising at about 
one-third the distance from the first to the second furcation of the cubital 
vein, very longitudinal, so that the stigmatic cell is rather slender and very 
long, fully two-fifths the length of the wing. Legs slender, the fmi1ora tol­
erably stout, the fore and 1niddle legs of equal length in all parts. 

Length of body, 3.5mm; antennre, 6.5mm; wings, 5mm; fore legs, 3.9mm; 

fen1ora, 1 4mm; tibire and tarsi, 2.5mm; middle legs, 3.9mm; femora, 1.4mm; 

tibire and tarsi, 2.5mm; hind legs, 5.1 mm; femora, 2.2f)llllll; tibire and tarsi, 
2.85mm. Another specimen had a body 4.75mm long, with wings nearly 
6.5mm and hind fen1ora 2.5mm long. 

In honor of Mr. Willia1n Healy Dall, the n1alacologist, well known 
also for his studies of fossil invertebrates. 

Florissant. Two specimens, Nos. 9135, and from the Princeton Collec­
tion 1.1091. 

6. APHIDOPSIS EMACIATA. 

This diminutive species. is represented by a single specimen with 
spread wings, without antennre or legs. It has an expanse of only six mil­
limeters or less. The head and thorax are unifonul y dark, the abdomen 
uniforn1l y light colored. The wings are as long as the body and more 
than three tin1es as long as broad. · The postcostal vein is broad, but not 
darkly pign1ented, as usual, and the stigma large and distinct. First oblique 
vein straight, parting fron1 the postcostalat an angle of about seventy-five 
degrees; the second oblique also straight, parting at an · angle of about 
forty-five degrees, but though the wing is slender, the discoidal cell, narrow 
at base, is several tinws as broad on the hind 1nargin as at base. Cubital 
vein arising about n1idway between the first oblique and stigmatic veins, 
and twice as far from the second oblique vein as this from the first; it 
first forks at some distance from the base, and is strongly arcuate, approach­
ing much nearer the stigmatic than the second oblique vein. Stigmatic 
vein arising very far back, alm~st to the first furcation of the cubital vein, 
and, reaching down far into t~e wing at the start, it gives a very large 
stigmatic cell, almost half as long as the wing. 

Length of body, 2.5mm; fore wings, 2.5mm. 

Florissant. One specimen, No. 6405. It comes from the uppermost 
layers. 
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APHIDOPSIS sp. 

Pl. 18, Fig. 11. 

A single specimen and its reverse is the only instance of an immature 
plant-louse among the numerous remains of this fan1ily at Florissant. This 
is excellently preserved, and agrees so well in the structure of the antennre 
and legs and in the form of the .abdomen with the species of Aphidopsis, 
a prevailing type among the. Florissant forms, that I venture to place it here; 
the more so as in the 1narkings of the abdomen, well represented on the 
plate, it bears a striking- resemblance to A. subterna, the most common 
species of Aphidopsis. · Short conical markings on the outer sides of the fifth 
visiblE3 abdorninal segment evidently mark the position of former cornicles. 

Length of body, 4mm ; antehnre, 4mm; fore legs, 3. 7mm; femur, 1.6mm ; 

tibia and tarsus, 2.1 mm; middle legs, 4mm ; fernur, 1.3mm ; tibia and tarsus, 
2. 7mm ; hind legs, 3.5 ~rum; femur, 1.25 ~mm; tibia and tarrs us, 2.25mm. 

Florissant. One specimen, Nos. 1044 and 4271. 

10. ORYCTAPHIS gen. nov. (opvuro~, Aphis). 

Fore wings with the stigmatic vein arising from the n1iddle of the exceed­
ingly long and fusifonn but moderately broad stigma. Cubital . vein (by 
analogy with the others) twice forked, the first time very far from its origin 
(which is nearly n1idway between the base of the first oblique and stigmatic 
veins) and rather before than behind the base of the stigmatic vein (the 
plate is wrong in this respect), the second tlnle uncertain, as the only speci­
nlens are not well preserved here. Second oblique vein arising many thnes 
nearer the first oblique than the cubital vein, so that the first disco:dal cell 
narrow at base is several times wider on the hind margin. Legs moderately 
slender. Abdomen, as far as can be seen, relatively long and slender. 

Table of the species of 01·yctaphis. 

Oblique vein scarcely divergent in basal half, afterwards distinctly divergent ......... 1. 0. recondita. 
Oblique veins as divergent in basal as in apical half ................................... 2. 0. lesueu1·ii. 

1. 0RYCTAPHIS RECONDITA. 

Pl. 18, Fig. 14. 

Head and thorax black, abdomen very light. Wings apparently rather 
tnore than three times as long as broad, the postcostal stout, and the stigma 

. very elongated. First oblique vein straight and parting from the postcostal 
at an angle of forty-five degrees; so also does the second oblique vein, 
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which anses 1n close proximity and scarcely diverges from the other in 
the first third of its course and then bends outward, so that the first dis­
coidal cell1nust be three or four times broader on the hind margin than at 
the base. Cubital vein arising four ti1nes as far fron1 the second oblique 
vein as it is frorn the first, and yet not quite half-way fro1n the first oblique 
to the stigmatic vein; it first forks only a little less than half-way to the 
hind 1nargin, and no second furcation can be seen, as the wing is broken. 
The stigmatic· vein arises opposite the first furcation of the cubital vein and 
curves well down into the wing, so that the stigmatic cell is large, but its 
relative length can not be determined. 

Length of body, 5.5mm; wing, 6.25mm. 

Florissant. One specimen, No. 44 7 5. 

2. 0RYCTAPHIS LESUEURII. 

Head and thorax black, abdomen exceedingly pale. \Vings apparently 
about three times longer than broad, the postcostal vein very heavy, angu­
lated in the slightest possible n1anner next the oblique veins, the stign1a 
very long and slender. The first oblique vein parts from the postcostal 
at an angle of fifty~five degrees, and is faintly sinuate; the second, aris­
ing close to it, is arcuate apically, but otherwise straight, and parts fron1 
the postcostal at an angle of forty-five degrees, so that the discoidal cell 

· between then1 is about four times as broad along the hind border as at the 
base. Cubital vein indistinct at base, but apparently arising four times as 
far from the second oblique vein as this fron1 the first, and about n1idway· 
between the first oblique and the stign1atic vein; it first forks at almost 
half-way to the hind border, and in passing to that its first fork gradually 
appro~ches the second oblique vein. rrhe stigmatic vein appears to arise 
about half-way between the two furcations of the cubital vein, but no more 
can be said of it frorn its in1perfection on both wings. 'I'he fore legs are 
very slender. 

Length of body, 4.5mm; wings, 5.5mm; fore femora, 1.1mm; fore tibire 
and tarsi, 1.5mm. 

In memory of the early American paleontologist, Charles Alexandre 
Lesueur. 

Florissant. One specimen, No. 9405. 
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11. SYCHNOBROCHUS gen. nov. ( avxro~, fJpoxo~). 

The fore wings with the stigmatic vein arising from the middle of the 
stigma and very longitudinal Cubital vein at least once forked, far from 
base, and opposite the base of the stign1atic vein, arising nearly midway 
between the first oblique and stigmatic veins; beyond it is too poorly pre­
served in the only specimen known to be certain whether it forks again or 
not. Second oblique vein arising four times as near the first oblique as the 
cubital vein, at an angle of less than forty-five degrees with the postcostal 
vein, the first oblique, which is nearly parallel to it. curving outward in the 
latter part of its course, so that -the first discoidal cell between then1 is exces­
sively long and arcuate. Abdomen long and narrow, narrower than the 
thorax, twice as long as broad, and well rounded apically. 

SYCHNOBROCHUS REVIVISCENS. 

Pl. 18, Fig .. 6. 

One of the very sn1allest of the Aphides, unfortunately showing of the 
appendages only one wing. The head and prothorax are light colored, but 
darker than the abdomen~ w~ich shows darker transverse bands on the pos­
terior halves of the segments. The wings are only slightly longer than the 
body( the abdomen being longer than usual), perhaps slightly n1ore than 
three times as long as broad, the slender postcostal vein parallel throughout 
with the costa, the interspace n1ore or less clouded with pigment, the stigma 
moderately broad and very long, reaching nearly or quite to the extren1e 
tip of the wing. The oblique veins are both remarkably long and of nearly 
equal length, curving outward apically, and extending so far that even the 
first terminates well in the outer half of the wing; they arise close together, 
the first at an angle of scarcely n1ore, the second of scarcely less, than forty­
five degrees with the postcostal, and are nearly parallel, the discoidal cell 
being therefore arcuate and about two or three times as broad on the hind 
margin as at the base. The cubital vein is faint and obscure, apparently 
arising at a little less than half-way from the first oblique to the stigmatic 
vein, and four or five tirnes farther from the second oblique than it from 
the first oblique vein; its first forking can not be satisfactorily determined, 
but it appears to be far from the base and a very little in advance of the 
stigmatic vein; it has the san1e sweep as the oblique veins. The stigmatic 
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vein arises tolerably early, and is considerably arcuate at base, afterwards 
longitudinal, the stigmatic cell being nearly or quite a third the length of 
the wing. 

Length of body, 2.5mm; fore wing, 2.75mm. 

Florissant. One specimen, No. 314. 

Subfamily SCHIZONEURIN.l.E Passerini. 

12. SCHIZONEUROIDES Bucktou. 

Schizoneu1·oides Buckt., Monogr. Brit. Aphides, IV, 178 (1883.) 

Fore wings with the postcostal vein distant from the 1nargin and curved 
in an opposite sense. Stigmatic vein arising very early, near the proxin1al 
end of the long stigma, so that the stigmatic cell is fully two-fifths the 
length of the wing. Cubital vein once forked far beyond the base of the 
stigmatic vein, and at a long distance from its own origin, which is near the 
1niddle of the outer half of the space between the first oblique and stigmatic 
veins, the second oblique vein arising twice as near the first as the cubital 
vein, but not very near the former, though somewhat nearer than repre­
sent~d on the plate, diverging from it at a slight angle, so that the first dis­
coidal cell between them is nearly or quite four times as broad on the hind 
margin as at the base. Abdomen long oval, no broader than the thorax, 
about twice as long as broad, and a little pointed apically. 

A single species is known._ 

ScHIZONEUROIDES scunnERI. 

Pl. 18, Fig. 2. 

S.chizoneuroide$ scudderi Buckt., Monogr. Brit. Aphides, IV, 178, Pl. 133, Fig. 5 (1883); Scudd., Zittel, 
Handb. d. Palreont., I, n, 780, Fig. 988 (1885). 

The greater portion of a body with the wings of one side represents 
this small species. The body is rnottled and barred with dark brown. The 
wing is represented on the plate with altogether too full a hind n1argin, for 
the wing is really more than three times as long as broad. The n1iddle of 
the base of the first discoidal cell is midway between the base of the wing 
and the stigmatic vein. The first oblique vein is straight, and parts from 
the postcostal at an angle of fifty degrees; the second gently sinuate, at an 



270 TERTIARY INSEUTS OF NORTH ~L\MElUCA.. 

angle of forty-five degrees with the same; the discoidal cell about four 
times as broad on the hind n1argin as at the base. The cubital vein forks 
about at its middle and then rather widely. . ~ 

Length of body, 1.8mm; of fore wing, 4mm. 

Florissant. One specitnen, No. 315. 

13. AMALANCON gen. nov. ( dflaA.o~, drumr). 

Head considerably narrower than the thorax, quadrate, with the front 
triangularly and roundly produced to a considerable degree; no frontal 
tubercles. Antennre about two-thirds as long as the body, tapering, the 
third joint relatively stout, about as long and at base fully as stout as the 
fore tibire, the first and second joinJs not one- half broader. Rostnun as long 
as the thorax, very slender. Fore wings ·very narrow, with the stigmatic 
vein arising very far back in the long stigma, so that the stigmatic cell is 
nearly half as long as the wing. Cubital vein once forked, far beyond the 
base of the stign1atic vein, and a long way from its own origin, which is at 
some distance be~ore the middle of the space between the first oblique and 
the stign1atic veins; second oblique vein arising somewhat nearer the first 
oblique than the stigmatic vein, diverging from the for1ner slightly, so that 
the first discoidal cell between them is only two or three titnes as broad on 
the hind rnargin as at the base. 

The nan1e is given with reference ~o the weakness of the cubital vein, 
which it shares with Anconatus. 

A single species is known. 

AMALANCON LUTOSUS. 

Pl. 18, Fig. 13. 

The dark head and thorax of an insect are all that remain of the body 
with a part of the legs and .lllOSt of one fore wing. The thickened post­
costal vein is very slightly sinuous and blends apically into the stigma. 
The first oblique vein is straight and at an angle of fifty degrees with the 
postcostal; the second also straight and at an angle of forty-five degrees 
with the same, the first discoidal cell being two or three times broader on 

the hind margin than at the base. The: cubita1 veinl exceedingly weak, has 
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a course midway in the space between the second oblique and stigmatic 

veins, and forks about half-way to the tip of the wing. The stigmatic cell 
is long and slender. The whole wing is very narrow, but its exact pro­

portions are uncertain; probably it is n1ore than three times as long as 

broad. 
Length of fore wing, 2.75mm. 

Florissant. One specimen, No. 340. 

14. ANCONATUS Buckton. 

Anconatus Buckt., Mouogr. Brit. Aphides, IV, 177 (1883). 

Head rather Sn1all, subquadrate, broader than _long, the front entire . 

and straight. No frontal tubercles. Antennre apparently much shorter than 
the body, very slender, separated by twice the width of the basal joint, the 
first and second joints quadrate and successively smaller, the third half the 

width of the first. Wings narrow, the stigmatic vein arising at about the 
n1iddle of a pretty large and long stigma, so that the stigrnatic cell is 
generally about a third the length of the wing. Cubital vein very feeble, 

once forked before, generally considerably · before, the stigrnatic vein and 
at a 1noderate distance from its own origin, which is in the second fourth of 

the space petween the first oblique and stigmatic veins. Second oblique 

vein arising about twice as near the first oblique as the cubital vein, diverg­
ing considerably from the first oblique vein which is unusually transverse; 

but· the first discoidal cell is only three or four times as broad on the hind 

tnargin as at the base. Legs n1oderately stout but long, the 1niddle ferr1ora 

being nearly as long as the width of the body, the hind femora as the length 

of the abdomen. Abdomen stout ovate, considerably broader than the 
thorax, broadest behind the middle, somewhat pointed apically, with no 

cauda, and only short cornicles. 

Table of the species of Anconatus. 

Cubital vein forking a long way before the stigmatic vein, and arising only a little before the middle 
of the space between the first oblique and stigmatic veins ........................ 1. A. dorsuosus. 

Cubital vein forking only a little before the stigmatic vein and very far from its origin, which is at 
~bQut the middle of the proximal half of the space between the first oblique and stigmatic veins. 

2. A. bucktoni. 
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1. ANCONATUS DORSUOSUS. 

Pl. 18, Fig. 9. 

Anconatus dm·suosus Buckt., Monogr. Brit. Aphides, IV, 177-178, Pl. 133, Fig. 4 (1883). 

This large species is represented by several specimens, all tolerably 
complete with more or less spread wings. In all the body is unifonnly 
dark, but in · none is the form of the wing shown. The postcostal vein is 
more or ·less slender, and n1erges into the greatly elongated su bfusifonn 
stigma, which fades out shortly before the tip of the wing. The first oblique 
vein is straight and parts from the postcostal at an angle of about seventy 
degrees, while the second is more or less arcuate after a short distance fron1 
the base and its general course is at an angle of forty-five degrees with the 
postcostal, though the first discoidal cell is apparently only a little more 
than three thnes as broad on the hind margin as at the base. Cubital vein 
arising scarcely before . the middle of the space between the first oblique 
and ·stigmatic veins and, running n1idway between the second oblique and 
stigmatic veins, forking at some distance before the stigmatic vein (in which 
the figure is not quite correct) and at about the end · of one-third of its 
course. Stigmatic cell very slender, the stigmatic vein being only gently 
arcuate, and the cell nearly a third the length of the wing. 

Length of body, 6mm; of fore wing, gmm. 

Florissant. Three specimens, Nos. 3228, 4827, 11175. 

2. ANCONATUS BUCKTONI. 

The body is deep black, with pale blotches on the abdomen of one 
specimen, which n1ay be only flaws in the carbonaceous 1natter. Excepting 
the wings and fragments of legs, no appendages are preserved, unless it be 
one of the cornicles, a . slender, equal, not very long, black stem protruding 
on one side at the place of the cornicle, and less than one-fourth the width 
?f the abdomen. The form of the wings can not be detern1ined, but appar­
ent~y they are very narrow. The postcostal vein and stigma are as in A. 
dorsuosus. The first oblique vein is straight, and diverges fron1 the post­
costal at an angle of fifty degrees; the second, equally straight, as far as it 
can be seen (not over one-half its course), at an angle of forty degree~; the 
stigmatic cell not wholly determinate but perhaps wider at base than in A. 
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dorsuosus and exceedingly long, being nearly half as long as the wing. 
The cubital vein arises at about the middle of the proxin1al half of the 
space between the first oblique and stigmatic veins, takes a course in the 
space open to it, a littl~ below the middle, and forks · only a little before the 
stign1atic vein, far fron1 its base and very low down, the inferior branch 
being short. 

Length of body, 3.5mm; offore wing, 7_.5mm. 

Named for rny friend, George Bowdler Buckton, Esq., whose n1ono­
graph of the British Aphides is a monument of patient work. 

F~orissant. Two specimens, Nos. 2067, 14289. 

15. PTEROSTIGMA Buckton. 

Pterostigma Buckt., Monogr. Brit. Aphides, IV, 178 (1883). 

Head and antennre precisely as in Anconatus, excepting that the basal 
antenna] joints are slenderer, so that the frontal space between the antennre 

is several times their width.1 Fore wings exceptionally narrow, with the 
straight postcostal vein distant fron1 the convex margin, the stigmatic vein 
arising before the middle of the long, curving and tapering stign1a, so that 

. - . . 
the cell is nearly two-fifths as long as the wing (it is shorter than would 
appear from the plate). Cubital vein very feeble, once forked well before 
the base of the stigmatic vein and at no very great distance from its own 
origin, which is near the middle of the space between the first oblique and 
~he stigmatic veins. Second oblique vein arising close to the first and 
many times nearer it than the cubital vein, sinuous an_d diverging from the 
straighter first. oblique vein at a considerable angle, so that the first discoidal 
cell between then1 is about four times broader on the hind margin than at 
the base. Legs very slender, but not very long. Abdomen pretty regu­
larly oval, apically rounded. 

Table of the species of Pterostigrna. 

Bases of the second oblique and stigmatic veins hardly more distant than the extreme breadth of the 
wing ... ~ ........................................................................ 1. P. recu.rvunt. 

Bases of the second oblique and stigmatic veins more than half as distant again as the extreme breadth 
of the wing ...... ~ ..... , ......•••....•..••••................................... . ... 2. P. nigrum. 

1 What Buckton took for a rostrum of three joints is a broken part of the right antenna. . . 

VOL XIII--18 
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1. PTEROSTIGMA RECURVUM. 

Pl. 18, Fig. 18. 

Pterostigma recurvum Buckt., Monogr. Brit. Aphides, IV, 178, Pl. 133, Fig. 6 (1885). 

A single specimen with expanded wings lies entangled with a species 
of Aphidinre (Tephraphis walshii). The basal joints of the antennre are 
preserved, and show the characteristics mentioned under the genus. The 
fore wings are nearly three times as long as broad, with scarcely any 
fullness along the hind margin, being exceptionally symmetrical. The 
thickened postcostal vein is almost straight, with the slightest possible curve 
from the margin, and in the n1iddle of the wing blends into the exceedingly 
long, slender, and arcu.ate stigma, which curves around the tip of the wing 
nearly to the middle line; the costal margin is considerably arcuate at base 
and distant from the postcostal vein. The oblique veins as far as preserved 
are nearly straight and considerably divergent, but the second is only 
preserved in its basal half or third; it diverges from the postcostal 
about forty degrees, the first as n1uch as fifty degrees. The cubital vein is 
very faint throughout, but arises about six times as far frorn the second 
oblique as that fronl the first, and at only a short distance less than half-way 
from the first oblique to the stigmatic vein; it has a very longit~dinal course 
and forks narrowly, well before the base of the stigmatic vein and at from 
one-fourth to one-third the distance fron1 its origin to the extren1ity of its 
lower branch. The stign1atic vein parts gently from the stigma and for most 
of its course is straight, the stigmatic cell being narrow, broadest apically, 
and nearly two-fifths .as long as the wing. rrhe openness of the first dis­
coidal cell apically can not be determined, but seen1s to have been three or 
four times as broad here as at base. The abdomen seems to be oval, scarcely 
broa?er than the thorax, and shows no signs of cauda or cornicles. 

Length of body, 4.25mm; of fore wing, 5. 75mm. 

No part of the wing is displaced by pressure, as su_ggested as possibly 
the case ~y Buckton; on the contrary it is exceptionally undisturbed; but 
as drawn on the plate the extreme base of the stigmatic vein is not given 
(and is in reality very faint and only visible in certain lights), while the 
apparent short vein close to its base is foreign to the wing. The obscure 
cubital vein was <?Verlooked when the drawing was made. 

Florissant. One specimen, No. 8085. 

# 
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2. PTEROSTIGMA NIGRUM. 

Only the body, somewhat distorted, and one fore wing are preserved, 
which do not pern1it so complete a description as of the preceding species. 
The wing appears to be about three times as long as broad, and with the 
same symmetrical form seen in the preceding species. The postcostal vein 
is thick and straight, blending into the considerably thickened stigma. 
'rhe oblique veins are each very gently arcuate with the opening toward 
the stigma, unusually oblique and little divergent, the general course of 
the first being scarcely more than forty-five degrees with the postcostal, 
that of the second not above forty degrees ; the second is n1ore sinuous and 
terminates fully as far out as opposite the base of the stigmatic vein, the 
first opposite -the base of the cubital, so that the cell is at least four times 
as wide on the hind margin as at the base. The cubital vein is very faint, 
especially toward the ·base, but arises four or five times as far from the 

second oblique as the latter from the first oblique vein, and scarcely less 
than half-way frotn the first oblique to the stigmatic vein; it has an exceed­
ingly longitudinal course and forks very narrowly far before the base of 
the stign1atic vein, but just how far the single specimen does not permit 
deciding. The stigmatic vein parts rather rapidly from the stigma and is 
strongly arcuate at base, but the form of the stign1atic cell can not be made 
out. The body is very black and uniforn1 throughout, the abdomen short 
ovate, and well rounded, with no ·sign of cauda or cornicles. 

Length of body, 3.5mm ; of wings, 5mm. 

Florissant. One specimen, No. 6090. 

Family PSYLLID.£ Latreille. 

This little family of leaf fleas, closely allied to the Aphides, but always 
winged at rnaturity and showing some curious reserrlblances in neuration to 
the Psocidre among N europtera, seen1s to be best represented, like the 
Aphides, in temperate regions. Hitherto it has not been found fossil, but 
the shales of Florissant have now yielded remains of two species belonging 
to two different groups and representing extinct genera allied to Psylla, 
Pachypsylla, and Psyllopsis. 

Table of the genera of Psyllidre. 

Stem of the cubital vein before its fork as long as the stem of the subcostal vein .. --- .. . 1. Necropsylla. 
Stem of the cubital vein before its fork distinctly shorter than that of the subcostal vein-. 2. Catopsylla. 



276 TERTIARY INSECTS OF NORTH AMERICA. 

1. NEOROPSYLLA gen. nov. (rexp( ~, Psylla). 

This name is proposed for a species belongi_ng to the su~family Apha­
larinre, which shows a c_lose resemblance to Psyllopsis. As there, the wing 
is n1em branous. · The petiolus cubiti is of the san1e length as the discoidal 
part ~f the subcosta, and the gener-al relation of the principal nervures is 
the same ; it is only in n1inor details that it differs here, such as the excep­
tional length of the upper branch of the subcosta and the transverse course 
of the lowest branch of the cubital. But the moststriking difference is in 
the form of the wing, which in Psyllopsis is pretty regularly obovate, the 
widest part of the wing in the middle, the apex well rounded. In N ecro­
psylla, on the other hand, it is subtriangular, the broadest part just before 
the apex, which is very broadly rounded ; both upp~r and lower margins 
are nearly straight. Little is preserved besides the wings. 

When first noticed it was thought to belong to the Psocidre, near Pso­
quilla and Sphreropsocus, and was accordingly figured among the N europ­
tera. 

A single species is known. 

N ECROPSYLLA RIG IDA. 

Pl. 12, Figs. 11, 21. 

Head broad, fully twice as broad as long, rounded, the nasus strongly 
pronounced, orbicular, very large. Whole body stout, the prothorax appar­
ently at least three times as broad as long, the abdo1nen tapering a little 
only, and -furnished at the tip with a short, slender, conical, bluntly tipped 
style. Wings two and a half times longer than broad, wedge-shaped, being 
largest near the tip and narrowing pretty regularly toward the base, though 
·more rapidly on the basal third than beyond, the costal margin arched, the 
tip very fully rounded, the inner margin perfectly straight. A principal 
vein runs through the middle of the wing ; at the end of the first third it 
divides into two forked stems, the cubital and subcostal, each of th~m 
forked for the first time opposite each other at about the middle of the 
wing; the subcostal forks only this time, its upper offshoot curving at once 
up toward and then following close · to the costal Inargin, where it descends 
into the apical margin; the ·cubital runs in a straight course midway. 
between the former and the veins below. The lower branch, on dividing, 
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sends one offshoot along the middle of the wing, which forks at a little more 
than half-way to the tip, the forks curving a little downward; the other 
offshoot parts widely from the upper, but when it nears the inner margin, 
at a little beyond the n1iddle of the wing, it is connected by a cross· vein 
with the margin, while it itself passes with a strong curve to the apical mar­
gin just beyond the limits of the straight inner margin. - Besides these veins 
there are two others, which are obscure and 1nay originate independently 
or from this central vein near the base; the upper strikes the upper margin 
a little before the middle of the wing and runs parallel to the upper offshoot 
of the principal vein; the other, the anal vein, which is more uncertain, 
strikes the inner margin a little nearer the base, reaching it with a similar 
but reve~se obliquity. 

Length of body, 3mm; breadth, 0.75mm; length of wing, 2mm; breadth, 
0.78mm. 

Florissant. Four specimens, Nos. 310, 349, 7598, 12017. 

2. CATOPSYLLA gen. nov. (HaTm, Psylla). 

Belongs to the subfamily Psyllinre, in which the petiole of the cubital 
vein is distinctly shorter than the discoidal porti9n of the subcostal. It is 
most nearly related to Psylla itself, and indeed differs from it only in the 
excessive length of the cubital cells, which are more than a third the length 
of the wing, and besides are of very simple and similar structure, in which 
respect it agrees better with Pachyps"ylla, recently described by. Riley, 
though the cells are not so long as there and the two sides of the wing are 
more symmetrical in form, the apex of the wing falling exactly in the mid­
dle line; the upper cubital branch falls barely below the middle of the 
apex of the wing. The wing was pretty evidently membranous, and its 
broadest portion is in the middle of the outer half, before which it decreases 
regularly and gently in size, bo~h front and hind margins being nearly 
straight. 

A single species is known. 

0ATOPSYLLA PRIMA. 

Wings fully twice as long as broad, largest in the strongly rounded 
- apical half, decreasing regular! y in size toward the base. Lower fork of 

subcostal vein forming with its stem a regular, very gently arcuate curve 
and terminating considerably above the apex of the wing, its upper branch 
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diverging from it angularly toward the costal1nargin just before the end of 

the proximal third of the wing, and just before reaching the margin bend­

ing abruptly outward parallel to the lower branch, not really reaching 
the margin until toward the apex of the wing. In the cubital vein the 

lowermost fork n1akes a continuous, regular and rather strongly arcuate 
curve with the discoidal portion,' striking the n1a~gin just before the middle 
of the wing; the upper branch of the lower fork parts from this just about 

opposite the forking of the subcostal, while the upper fork: not so wide as 
the lower, arises at three-fifths the distance from the base of the wing, 
making the inclosed cell of unusual length for Psyllidre; the upper branch 

of this fork falls scarcely below the apex of the wing, and the tips of the 

cubital forks fall at subequidistant intervals along t.he margin, the lower 
cell the wider. 

Length of body, 3n.m; wing, 2.5mm; bre~dth of latter, 1.2mm. 

Florissant. One specimen, No. 6712. 

Fami~y FULG.ORINA Burmeister. 

This family is fairly well represented in Tertiary deposits and by a 

considerable variety of forms, all the subfan1ilies being represented except 

the Tropiduchida, Derbida, and Lophopida; and, what is eurious, each ofthe 

subfatnilies is represented both in European and .American strata, excepting 
only the Issida, confined to Europe, and the Achilida, found only in Amer­
ica, each by a single species, the one in Radoboj, the other at Florissant. 
In Europe the Fulgorina are represented by Pceoeera in amber, the Dictyo­
pharida by Pseudophana both in amber and at Oeningen, the Cixiida by 

Cixius in amber, the Delphacida by Asiraca at Aix, the Ricaniida by Rica­

nia in amber, and the Flatida by Flata, also in amber. The only one of 

these genera recognized in America is Cixius, and that doubtfully; but 
these subfamilies are far better represented, and in some instances by new 
and peculiar types. Thus of Fulgorida we have N yctophylax, Aphana, 
Lystra, and Fulgora, all with n1ore than one species, from various locali­

ties; of Dictyopharida, a Dictyophara from Florissant; of Cixiida, not only 
Cixius hut Oliarus, Diaplegma, Oliarites, and Florissantia, all but the first 
peculiar types and Diaplegma with no less than seven species-all these from 

Green River and Florissant; of Delphacida, Delphax, and Planophlebia, 
the latter a remarkable extinct type from -British Columbia; of Ricaniida 
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Hammapteryx, a new genus from Green River; and of Flatida, two species 
of Lithopsis and one of Ficarasites, both new types and fron1 Green River. 
America is therefore far richer than Europe both in the number and diver­
sity of its fulgorine fauna, but especially in the latter . . About half the 
European species have been referred to Cixius alone, and, as we have seen, 
Diaplegma, a genus of Cixiida, is the n1ost abundant American type. 

Subfamily FULGORIDA Sta1. 

This group, which includes among its members the lantern-fly and 
other light-giving, or presumably light-giving, insects, has heretofore been 
found fossil only in arnber, three species of Pceocera having been described 
therein. Now, however, we are able to add from the American rocks a con­
siderable nun1ber and variety of forrns, referred to four different genera, one 
of them, Nyctophylax, extinct and composed of large species with recurved 
snout. 

NYCTOPHYLAX gen. nov. (rvuroqnJ'Aa~). 

Large bodied insects, nearly allied to Enchophora. The head pre­
sented a recurved process of subeqnal diameter (as seen from the side) and 
tolerably stout, exceeding a little the diameter of the head; it was directed 
upward and a little backward, not reaching the posterior n1argin of the head, 
very bluntly pointed, laterally carinate. Legs short and tnoderately 
stout, the hind fernora not surpassing the middle of the abdomen, both 
femora and tibire' apparently carinate or tetraquetral throughout. Tegmina 
considerably surpassing the abdomen, densely reticulate in the apical fourth 
only. Type, N. uhleri. 

Table of the species of Nyctophylax. 

Larger species (tegmina twenty millimeters in length). Extreme tip of the recurved process of the 
head separated from the summit of the head by nearly twice its own greatest diameter .. 1. N. uhleri. 

Smaller species (tegmina fifteen millimeters in length). Extreme tip of the recurved process of the 
head separated from the summit of the head by not more than its own greatest diameter .• 2. N. vigil. 

1. N YCTOPHYLAX UHLERI. 

Pl. 19, Fig. 11. 

This is one of the largest of the Homoptera known in a fossil state, and 
from the developn1ent of the frontal process was not improbably a noctilu­
cous insect. It is preserved on a side view; the fracture of the stone has 
removed a portion of the front, but has fortunately left intact the posterior 
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connection of th_e process to. the vertex, by which it is seen to be here 
abruptly bent backward, but at the same tin1e upward, so as to leave an 
angulate opening between it and the head. ·The head is streaked with pale, 
relieved by dark along the incisures, and the process is longitudinally marked 
in the same way, the carinre being dark. The tegmina are broad, expand­
ing triangularly, roundly angulate at the apex, which is in the middle of the 
upper half, and surpass the abdomen by about one-fifth their length; they 
are dark but n1ottled with lighter colors, and in the apical reticulate portion 
the nervules and cross-veins are heavily marked with white, breaking this 
part of the wing up into pretty regular, rectangular and longitudinal, fulig­
inous cells of very equal breadth, but varying in length from one to three 
times their breadth. 'rhe legs _are dark, marked longitudinally with paler 
colors, and the dark abdomen is n1uch paler in broad bands at the incisures. 

Length of body, 20 ~ mm; height of thorax, 7mm; length of process 
beyond the head, 3ulm; breadth of same, tmm; length of tegmina, 20mm; 

their breadth, Bmm ; length of fore femora, 4mm; fore tibire, 5mm; hind 
femora, 5 smm ; hind tibire, 7mm. 

This striking insect, the possible light bearer of the ancient Florissant 
nights, is named for my friend Mr. P. R. Uhler, who has done more than 
any one else to illumine the path of the student of Hemiptera in our country. 

Florissant. One specimen, No. 11771. 

2. N YCTOPHYLAX VIGIL. 

Pl. 19, Fig. 8. 

This species seems to differ from the preceding, so far as can be seen, 
only in its smaller size and the shorter and more abruptly recurved process 
of the head, the apex of which only reaches a point opposite the middle· of 
the eye, and is removed from the sumn1it of the head by scarcely its own 
greatest width. Unfortunately this part was not exposed on the stone when 
it was drawn, and the front of the specimen, which is preserved in nearly 
the same position as in that of N . uhleri, is broken to almost precisely the 
same extent as there. 'rhe n1arkings are throughout the sarne, excepting 
that the pale bands at the incisures of the abdomen appear to be narrower. 

Length of body, 16mm; height of thorax, 4.5mm; length of process 
beyond the head, 1 2mm; breadth of same, 0.9mm ; length of tegmina, 
14.75mm. 

Florissant. One specime?, No. 12088. 
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APHANA Burmeister. 

To this genus are provisionally referred a couple of species which 
belong in this neighborhood, but probably not together. No other extinct 
species have been referred to this group, which is essentially subtropical. 

APHANA ATAVA. 

Pl. 5, Figs. 96, 97 • 

.A.phana atava Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 759-760 (1877). 

A single finely preserved specin1en, giving the upper surface of the 
body, the displaced tegmina of one side, and a part of the n1iddle leg of the 
opposite side, is referred provisionally to Aphana. It plainly belongs to 
the true Fulgorina, and seems to agree better with Aphana than with any 
other genus concerning which information is at hand, but it is much smaller 
than the species of Aphan~ (as it is larger than those of Pooocera), ·and 
differs from it in the structure of the head and the brevity of the tegmina. 
The head is small, being scarcely more than one-third the width of the 
body, the eyes not prorninent, the front scarcely angulated, and the vertex 
of about equal length and breadth; it is marked above with two longitudi­
nal blackish stripes, and the thorax with a n1edian, and, on either side, a 
broad, lateral, black 8tripe, all of then1 bordered ~by paler parts and the 
median ma!ked with a median pale line. The front of the thorax is strongly 
and regularly convex, and the posterior border of the mesonotun1 is rect­
a1'lgular. '"rhe tegmina are about three times as long as broad, with nearly 
parallel borders, the tip roundly pointed; the apical fifth is filled with fine, 
closely parallel, longitudinal veinlets, extending from the tip of the radial 
vein to the inner border, forming an area of equal width throughout. The 
radial vein is parallel to the costa throughout. The ulnar veins originate 
almost exactly as in Acrrephia, but the upper one does not fork before the 
middle of the wing, when it sends downward a single shoot, while the lower 
forks almost immediately; and again emits a vein beyond the middle of the 
wing. The wing itself is apparently diaphanous, but is n1ottled lightly with 
faint fuliginous along the costal border, and more heavily, but irregularly, 
with dark fuscous on the basal half of the wing, especially next_ the extreme 
base, and in. a rather broad and straight but irregularly margined and 
oblique band, crossing the wing from just below the sutural angle equally 
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backward and outward. Middle leg n1oderately stout; femur and tibia of . 
equal width, straight, apparently with sharp edges. Abdomen full, rounded, 
broad, the extremity broadly rounded; it is dusky, especially beyond the 
base, the neighborhood of the spiracles darker, the fifth to the seventh seg­
ments with a medio-dorsal (or medio-vent:r:al ~) raised line marked in black. 

Length of body, 9.5mm; breadth of head, 1.8mm ; of abdomen, 5mm; 

length of tegmina, 1 omm ; width of same, 3.5mm ; length of femora ( son1e­
what doubtful), 2mm. 

Chagrin Valley, White River; Colorado. One specimen, W. Denton. 

APHANA ROTUNDIPENNIS. 

PI. 6, Fig. 27. 

Aphana rotundipennis Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 772 (1878). 

This name is proposed for a couple of wings which seem by their 
obscure venation to belong in the same group as the last. They differ, how­
ever, in having a strongly bowed costa, which is curved more apically than 
near the· base, and continues very regularly the curve of the well-rounded 
apex.; the commissural border is perfectly straight; the principal veins fork 
near the base, so that there are a number of longitudinal veins a short dis­
tance therefrom; no transverse veins are discernible, nor oblique veins at 
the costal lllargin, but the longitudinal veins all fork at a sirnilar distance 
fron1 the apex, so that the apic.al fifth of the wing is filled with still more 
numerous longitudinal veins; the tegmina are broadest just beyond .the 
middle. 

Length of tegmina, 6.75mm; breadth of same, 3mm. 

Green River, Wyoming. rrwo specimens, Nos. l7 5 (F. C. A. Rich­
ardson), 4187 (S. H. Scudder). 

L YSTRA Fabricius. 

The specimens that are placed here are very obscure and in1p~rfect, 
and when better ones are obtained the species will very probably have to 
be retnoved elsewhere, and perhaps even to another subfamily ; but what . 
can be. tnade out reminds one of this group as well as of any other, and 
they are therefore placed here provisionally, though it is plain that they do 
not belong together. No fossil species besides these have be~n recorded. 

Table of the Bpecies of LyBtra. 

Lateral sulci ofmesonotum paralleL .............. ---- ............................... 1. L. richardBoni. 
Lateral sulci of mesonotum posteriorly convergent .......................................... 2. L. leei. 
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1. LYSTRA f RICHARDSON!. 

Pl. 6, Figs. 24, 30, 31 ; Pl. 7, Figs. 1, 3. 

Lystra '! richardsoni Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 772 (1878). 

I have before n1e a number of specimens of a large fulgorid, appar­
ently ~elonging near Lystra and Pooocera, but which have been preserved 
only in a fragmentary condition. Enough, however, remains to show 
several features : the vertex between the eyes is half as broad again as the 
eyes, and at least as long as broad, projecting beyond the eyes by more 
than_ the diameter of the latter and well rounded. The scutellum is large, 
fully as long as broad. The longitudinal veins of the tegmina are rather 
infrequent, forking rarely, and even toward the apex seldom connected by 
cross-veins; apparently all the principal veins branch at about the same 
points, viz, near the n1iddle of the basal and of the apical half; the tegmina 
somewhat surpass the abdomen. The body is broadest at the second or 
third abdominal segment, and tapers rapidly to a point, the segments being 
equal in length. 

Length of body, t6mm; probable length of tegmina, 15.5mm; breadth 
of abdon1en, 5.5mm. 

Named for one of the earliest collectors of Green River fossil insects, 
Mr. F. C. A. Richardson. 

0 Green River, Wyoming. Eleven specimens, Nos. 67, 119 (F. C. A. 
Richardson), 40, 41, 109 (L. A. Lee), 121, 123 (A. S. Packard), 4076, 4207 

and 4208, 4212, 4217 (S. H. Scudder). 

2. LYS~RA f I..EEI. 

Pl. 7, Fig. 2. 

A species is indicated of about the same size and general form as L. 
richardsoni, preserved so as to show a dorsal view with the greater part of 
at least one of the diaphanous tegmina and the thorax, but not the head nor 
other appendages. 'rhe mesonotum was broad and well rounded in front, 
contracted behind, nearly twice as broad as long, with the interior third of · 
each lateral half separated by a straight oblique sulcus from the parts with­
out, as deep as the median sulcus, and apically eurving abrupt! y in ward to 
it; scutellum moderately large, truncate basally, triangular and almost 

equiangular, the apex produced finely to a point, the sides slightly concave. 
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Tegmina · somewhat surp'assing the abdomen, the longitudinal veins in 
general much as in L. richardsoni. Abdomen much as there. 

Length of fragment, 11.5mm; probable length of body, 10mm; length of 
tegmina, 1 0.25mm; breadth of abdomen, 5.25mm. 

Named for Prof. Leslie A. Lee, of Bowdoin College, a diligent collector 
of Green River fossil insects. 

Green River, Wyoming. One specimen, No. i19, Dr. A. S. Packard. 

FULGORA Linne. 

The species placed here are so referred only because, appearing to 
·belong to the subfamily of which this is a typical1nember, they can not be 
more definitely placed. No other fossil insects have been referred to this 
place. 

FULGORA GRANULOSA. 

Pl. 6, :F'ig. 35. 

Fulgora granulosa Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 771-772 (1878). 

A single speci1nen and its reverse show only the thorax and abdomen 
of an insect belonging to the subfamily of Fulgorida, but of which little 
n1ore can be said. The thorax is large, globose, and ·black ; the scutellum 
is about half as large as the thorax, longer than broad, and rounded at the 
apex; the abdornen tapers gently, its apex about half as broad as its base, 
and is provided with a pair of overlapping, black, roundish, oval plates, 
giving the appearance of an additional segment. The surface of the thorax 
and abdomen is thickly and uniformly granulate with circular, dark-edged 
elevations, averaging 0.04mm in diameter; the scutellum lacks this marking, · 
excepting at the edges, which are n1qre rninutely and profusely granulate. 

Length of body, g,f)mm; of thorax, 2. 7 5mm; of scutellum, 1.4mm; of 
append.ages, 1 mm; breadth of thorax, 2.5mm; of scutellum, 1.25mm ; of second 

. segment of abdomen, 2.2mm. 

· Green River, Wyoming. One specimen, Nos. 49 and 131 (F. C. A~ 
Richardson). 

FULGORA POPULATA. 

Pl. 7,· Fig. 16. 

The dorsal view of a headless insect with overlapping wings but no 
· other appendages. The n1esonotum is transverse, about three times as 
broad as long, posteriorly truncate, anteriorly b1·oadly rounded so as to be 
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only one· fourth as .long on the ·sides as in the middle, the surface smooth or 

microscopically sc.abrous, with exceedingly scattered, pale, circular spots or 
pustules about 0.03mm in diameter. Scutelluin.large, nearly as broad as the 

mesonotun1, and almost three-fourths as long as broad, the sides slightly 

concave, the apex producea and pointed, the surface similar to that of the 
pro·notum but with fewer pustules . . Base of . the teg1nina and particularly 

of the clavus apparently vet·y finely granulate, the neuration obscurely 

preserved, theteg:mina apparently just reaching the tip of the abdomen. 
Length of fragment, 7mm; of n1esonotum, 0.6mm; breadth of same, 

1. 7mm; of abdomen, 2 ,gmm. 

Green River, Wyoming. One specimen, No. 111, Dr. A. S. Packard. 

FULGORA OBTICESCENS. 

Pl. 19, Fig. 1. 

A small specimen appe~ring to belong in this subfamily, though cer­
tainly not in Fulgora, in which it is placed only in its ancient broad sense. 

A dorsal view is presented, showing little besides the body and sotne of the 

veins of the tegn1ina, which reached to the extremity of the abdomen. The 

head was half as broad as the thorax. The thorax was large and rounded 

subquadrate, the scutellum also large and rather bluntly angled posteriorly, 
the abdon1en lighter colored than the rest of the body and conico-fusiforn1 

with broad, pale incisures. The fore legs were slender and linear, and the 
longitudinal veins of the diaphanous tegn1ina rather distant with scanty 

crOSS· VeinS. 
Length of body, 4mm; greatest breadth, 1.25mm. 

Florissant. One specimen, No. 12069. 

Subfamily DICTYOPIIARIDA Stal. 

A considerable group of mostly tropical forms, of which the only known 

fossil species are those n1entioned below. 

DICTYOPHARA Germar. 

Two species of Pseudophana Burmeister, regarded by Stal as the same 
as this genus, have been described from the European Tertfaries, one from 

immature specimens in amber, the other a winged insect from Oeningen. 

The species ~dded ·below is placed in this genus as typical of Dictyopha-
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rida, to which the insect appears to belong. The genus is now confined to 
warm countries, but is found in both worlds. Heer compares the Oeningen 
fossil to a species found living in Georgia. 

DICTY.OPHARA BOUVEI. 

Pl. 21, Fig. 16. · 

A pair of specimens, both seen upon a side view, which appear to 
belong together. Head not protuberant in front of the eyes, well rounded. 
Rostrum reaching to the ba·se of the posterior legs; it is poorly represented 
on the plate in a too curved line. Dorsum of thorax well arched. Legs 
moderately long and of medium stoutness. r:regmina four times as long as 
broad, surpassing a little the length of the body, rather slender and sub­
equal, . the apex subacute, obliquely su .btruncate below. 'Vings ample, the 
vein's of the anal area divergent, arcuate, apically distant, the outermost, 
falling on the border at the n1iddle of the apical half of the wing, narrowly 
and very deeply forked. 

Length of body, 14mm; height of same, 4.5mm; length of tegmina, 12mm; 

oreadth of same, 3mm; length of rostrum, 4.5mm. 

Named for the Boston geologist, Thon1as T. Bouve, Esq. 
Florissant. Two speeimens, Nos. 126, 4348. 

Subfamily CIXIIDA Stal. 

About a third of the fossil Fnlgoridre of Europe have been referred· to 
this. subfamily.- They are all from amber and are considered as species of 
Cixius. To this we can now add from American rocks twelve species of at 
least five genera, three of them, Oliarites, Diaplegn1a, and Florissantia, 
regarded as extinct types. They all belong in the vicinity of Cixius and 
Oliarus, and one of them, Diaplegma, has as 1nany as seven species. The 
modern species of this group appear to be world wide in distribution. 

CIXIUS Latreille. 

. rro this genus as typical of the subfamily only two forms are here 
placed, which can hardly belong in the satne generic group. Many fossil 
species are known in amber, but none from the rocks have before been 
referred here. Both the species here described and figured are very imper­
fect. 
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0IXIUS ~ HESPERIDUM. 

Pl. 6, Fig. 19. 

Cixius f hesperidum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 77~773 (1878). 

A single fragment, representing a nearly perfect tegrnen, with obscure 
venation, is probably to be referred to Cixius, but is unsatisfactory; the 

• costal border is gently and regularly convex, the tip well rounded, with no 
projecting apex; the tegmen appears to increase very slightly in size to a 

little beyond the middle, up to whi~h point the ?orders are nearly parallel; 
the course and branching of the nervures, so far as they can be n1ade out, 
seem to indicate an insect allied to Cixius, but no cross-veins can be seen. 

Length of tegmen, 6.2mm; its greatest breadth, 2.5mm. 

Green River, Wy~ming. One specimen, No. 38, F. C. A. Richardson. 

0IXIUS ~ PROA VUS. 

Pl. 19, Fig. 14. 

An insect apparently allied not distantly to Florissantia elegans and 
but little smaller than it, but with considerable difference in the neuration 
of the tegmina. The head is not preserved, but must have been at least as 
narrow as there, the thorax being transverse but ~riangular and long·er than 
in Florissantia, although its apex is angularly emarginate, receiving the 
broadly angled base of the very large, otherwise triangular scutellum, which 
has a fine n1esial sulcation. Tegn1ina surpassing the abdon1en n1oderately, 
with no pterostigrna, the first cross-veins, at which the longitudinal veins 
are forked and new cells arise, crossing the middle of the apical two-thirds 
of the wings, beyond which point the longitudinal veins run unforked to the 
margin, so that there are but a basal and an apical series of cells, the latter, 
about eight in number, striking the apical margin ; there appear to he a 
few dusky spots in the middle of these apical cells. 

Length of body as preserved, tomm; breadth of sarue, 3. 75mm; length 
of tegmina, 1 o.smm. 

Florissant. One specimen, No. 1. 705, Princeton Expedition. 

OLIARUS Stal. 

A single species is referred here provisionaJly to indicate its apparently 
nearest alliance among living forms. The genus has never been -found 
fossil, but all of the known fossil Cixiida are nearly allied to it. 

0 • 
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0LIARUS ~ LUTENSIS. 

Pl. 7, Fig. 18. 

The species placed here provisionally can certainly not belong here, as 
the scutellum is only tricarinate., and the veins of the tegmina are smooth 
and continuous. Evidently, however, it comes near it, to judge from the 

course of the venation. The head, of which only the part lying between the -
eyes is preserved, is very s1nall and narrow, little prominent; th.e thorax, 
not properly shown in the plate, transverse, equal, short, angularly bent, so 
that the base of the scutellun1 being almost as strongly angulate as its tip, 
the scutellum is diamond-shaped; it has three very delicate carinre, the 

lateral ones divergent. The tegmina are three times as long as broad, con­
siderably surpassing the abdomen, diaphanous, with. a dusky roundish spot 
just below the costal edge in the n1iddle of the apical two-thirds ; just before 
it the 1nain longitudinal veins first fork and are united by cross-veins in a 
zigzag ~anner, and they again fork and are to some extent again united 
half way from here to the tip. 

Length of body, 6rnm; breadth of scutellum, 1. 7 5rnm; length of tegmina, 
7.250000

, 

Green River, Wyoming. One specimen, No. 112, Dr. A. S. Packard. 

Possibly in this vicinity should be placed the wings figured, Pl. 7, Fig. 
10, which from their obscurity and because of their being longitudinally 
folded 1 am unable to place definitely. 

DIAPLEG~IA gen. nov. ( oux;r'Aey p,a). 

This name is given to an extinct group of Cixiida allied to Cixius and 
Oliarus with peculiar neuration. The insects are small and slender bodied, 
with protuberant, pointed head, antennre apparently n1uch as in Liburnia, 
a genus of Delphacida, long and slender legs, and elongate wings largest 

in the middle of the apical half or even third, with strongly and regularly 
rounded apex. The sutura clavi is very long, and the. anal veins unite in 
one far before their tip; the radial· vein forks near the middle of the wing, 
and each of the forks sends at its tip a cluster of two or three curved inde­
pendent branches to the cos~al margin far out; the two ulnar branches, 
which separate close to the base of the wing, usually fork.farther out than 
the radial, the upper branch of the fork of the upper ulnar vein just striking 
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the apex of the wing, the lower branch crossing the upper branch of the 
fork of the lower ulnar vein and reforking between the forks of the latter in 

a somewhat peculiar manner,. son1etimes connected by cross-veins to the 

lower branch of the lower ulnar fork; the lower ulnar branch forks a little 

earlier than the upper and directly opposite the end of the united anal 

vmns. Venation of hind wings so far as seen a good deal as in Cixius, but 
the forking of the upper veins beyond the cross-veins is so deep as to run 

fairly up to these cross-veins. 

Seven species are recognized in our Tertiary deposits. 

Table of the species of Diaplegma. 

The two main branches of the ulnar vein ·furking distinctly farther out than the first radial furcation .. 
ApicaL radial, and ulnar veinlets reaching the margin twelve fu number .... ~ .• :..1. D. haldemani. 
Apical, radial, and ulnar v~inlets reaching the margin not over ten in number. 

Upper ulnar branch distinctly disturbed in course at its first furcation. 
Upper fork of lower ulnar vein passing in~ continuous and regular curve across the upper 

ulnar branches to the inargin .....•............•.....••......... 2. D. veterascens. 
Upper fork of lower ulnar vein interrupted in its regular course when it meets the upper 

ulnar branches ..•••............................................. 3. D. abduct-urn. 
Upper ulnar branch with its upper fork making a continuous or almost continuous line, unde-

viating in course. · 
Tegmina nearly three times as long as broad .........•.••.........••..... 4. D. venerabile. 
Tegmina nearly or quite four times as long as broad. 

Cross-veins uniting the ulnar branches considerably farther from the apex of the wing 
than the breadth of the wing where they occur . ........•••...••. 5. D. occultorum. 

Crosa-veins uniting the ulnar branches only as far from the apex of the wing as the 
width of the wing where they occur ...... · .. ~ ..................•.. 6. D. 1·uinosum. 

The lower ulnar vein forking almost exactly opposite the furcation of the radial. .... 7. D. obdormitum. 

1. DIAPLEGMA HALDEMAN!. 

The antennre are about as long as the tricarinate scutellurn. The teg­

mina are about three and a half times longer than broad, with very straight 
costa, largest in the middle of the apical third, scarcely narrowing baseward 
rrhe radial vein forks exactly at the middle of the wing, the lower ulnar 

branch at some distance beyond; the upper radial branch is two, the lower 

three forked, since the first of its forks again subdivides. Opposite the 

furcation of the upper radial branch the upper ulnar branch forks widely, 

its upper b·ranch, an unusual circutnstance and perhaps indivi'dual, forking 

narrowly, its lower crossing to the center of the lower ulnar fork, where it 

divides in two, the upper branch again forking, but there is no connection 
with the lowermost ulnar nervule. 

Length of body, 4mm; of tegmina, 4.15mm; width of same, 1.15mm; 

length of fore tibire, 1 mm; tarsi, 0.45mm. 
VOL XIII--19 
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In n1emory of the pioneer American naturalist and philologist, the late 

Samuel Stehman Haldeman, .Esq. 
Florissant. One specirnen, No. 2237. 

2. DIAPLEGMA VETERASCENS. 

'I'here is but a single specimen of this species, but in it one of the teg­
mina is admirably preserved. These are a little n1ore than three times as 

long as broad, broadest in the middle of the apical half, before which they 

narrow very regularly and ~Tery gently, and beyond which the apex is 

rather sharply rounded. 1.1he radial vein first forks at just about the middle 

of the wing, the lower ulnar at some distance beyond it; there are three 

clustered forks to the upper radial, two to the lower, and the cells forn1ed 

by them are rather slender though short. The upper ulnar branch and its 

upper fork are distinctly bent where they join, and the lower fork crosses to 

the center of the lower ulnar fork and there divides in two, without con­

tinuing to the lowermost ulnar nervule. 
Length of body, 4.5mm; tegmina, 4.2mm; width of same, 1.3mm. 

Florissant. One specirnen, No. 10680. 

3. DIAPLEGMA ABDUCTUM. 

PJ. 15, Fig. 8. 

The tegrnina of this species ·are less than three and a half times longer 

than broad,. very uniformly rounded at the apex, the costal and inner bor­

ders almost exactly parallel in the outer half before the tip and straight. 

The radial vein first forks at just about the tniddle of the wing, the lower 

ulnar scarcely before the end of the middle third; there are three clustered 

forks to the upper radial, the last one very strongly arcuate at base, but 
not connected by a cross-vein to the lower radial, which has two forks, and 

all their cells are short but slender. The relation of the ulnar branches to 

each other is peculia1·: the upper ulnar branch is simply, symmetrically, 

and narrowly forked as far beyond the end of the middl~ third of the wing 

as the lower ulnar before it; the adjacent forks of the two branches are 

now united by a cross-vein in1mediately beyond the furcation of the upper 

ulnar, the two forks are angulated at the point of touch, and this cross-vein, 
slightly shifted outward, runs as a longitudinal vein through the n1iddle of 

1-
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the lower ulnar cell, and is apparently united, imrnediately after its depart­
ure, to the lowermost ulnar branch by a cross-vein parallel to the base of 

the upper fork of the lower ulnar branch. 
Length of body, 4.8mm; tegmina, 4.1 m~; breadth of latter, 1.25mm. 

Florissant. One specimen, No. 319. 

4. DIAPL EGMA VENERABILE. 

Two specimens of this species show, one a side, the other a dorsal, 
view. The tegmina are ne~xly three times as long as broad, the costal bor­
der rnore than usually arcuate, which has the effect of shortening the wing. 

The radial vein first forks well before the rniddle of the wiog, and the lower 
ulnar branch only a little beyond the n1iddle; the upper radial is three, 

the lower two-branched, the cells made by them n1oderately broad. The 

upper ulnar vein runs in a straight line to the apex of the wing, and oppo­
site the first fork of the upper radial branch sends a cross-vein to the upper 

fork of the lower ulnar branch, crossing it and ernitting in the middle of the 
cell of the latter a couple of approxirnated veins, running longitudinally, but 

it can not be seen to continue to the lowern1ost fork of the ulnar. 
Length of body, 3.75mm; of tegtuina, 3.7mm; breadth of same, 1.2mm; 

length of hind tibire, 1.35mm. 

Florissant. Two specimens, Nos. 2161, 4824. 

5. DIAPLEGMA OCCULTORUM. 

The fore femora laterally mesially carinate. Tegmina nearly four times 

as long as broad, slightly broader on the apical than the basal half. The 
radial bra,nches just below the middle of the wing, its branches rather 
distant, the upper three, thelower two-branched, striking the costal margin 
over a little rnore than the apical fourth of the wing. The ulnar veins 

divide close to the base of the wing and scarcely diverge, the upper branch 
exactly rnidway between the lower branch and the radial vein, and scarcely 

or not at all disturbed in running straight to the apex, its lower member act­
ing more as a cross-vein, about opposite the tip of the sutura clavi, uniting 

it to the upper fork of the lower branch, and crossing in a bent arcuate line 
to the lower fork, emitting rnidway and approximately two subforks, and 
then bending upward continues distinctly to the lower fork. All the veins 

with long, distant, stiff haird a little farther apart than the length of the hairs. 
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Length of body, 4.2mm; tegmina, 3.8mm; breadth of same, 1 mm; length 

of fore femora, 1 mm; fore tibire, 1 mm; fore tarsi, 0.6mm. 

Florissant. Three specimens, Nos. 2706, 5394, 7326. 

6. DIAPLEGMA RUINOSUM. 

A single specimen and its reverse preserved on a side view represent 

this smallest species of Diaplegma. A portion of the neuration is obscure, 

but it is otherwise in good condition. 'fhe vertex projects but very slightly 

beyond the eyes. The tegmina are four times as long as broad, the veins 

heavily haired, the hairs generally set nearer together than their length. 

The forks of the radial branches are exceptionally short and broad, and the 

cross-veins uniti'ng the ulnar branches unusually far out. almost farther out 

than the basal fork of the upper radial branch; radial iirst forking at about 

the n1iddle of the wing. Hind t!bire and the · basal two joints of hind tarsi 

armed beneath with a pair of stout, not very long, black-tipped spines; first 

joint of tarsi equaling· the next two, the middle one very brief. 

Length of body, 3.75mm; tegn1ina, 4.3rnm; width of same, 1.05mm; 

length o~ fore femora, 1.2mrn; tibire, O.Rrum; tarsi, 0.45mm ; hind femora, 

1.1 mru; tibire, 1.5mm; tarsi, 0.9mm. 

Florissant . . One specin1en, Nos. 611 and 4558. 

7 DIAPLEGMA OBDORMITUM. 

The specimen representing this species is not so well and continuously 
preserved as the others of the genus, but differs fro1n them in one or two 
important points. The tegmina are slightly more than three times longer 
than broad; the n1ost peculiar feature is the late division of the radial vein, 
which is only at a distance fron1 the tip equal to the breadth of the wing, 
and almost exactly opposite the normal division of the lower ulnar branch 
or opposite the tip of the anal vein, while the arrangement of the subordi­
nate reticulation and furcation of the ulnar area is almost the san1e as that 
of D. occultorum. 'rhe broken state of both wings does not certainly show 
how the radial vein is divided, which it would be interesting to know on 
account of its early character; but it would appear as if the tip of the 
uppermost ulnar fork curved upward, which with the late furcation of the 
radial and the absence of any branching in the area preserved would indi­
cate that its ultimate branches must be n1any fewer than in the other species .. 

Length of body, -t:rnm; tegmina, 4mm; breadth of same, 1.25mm. 

Green River, Wyoming. One specimen, No. 127, Dr. A. S. Packard. 

• 
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OLIARITES gen. nov. (Oliarus). 

This n·ame is proposed for an insect formerly placed by me in Mne­

mosyne, one of the Dictyopharida, but which a renewed study seetns to 

show to belong in the vicinity of Oliarus, among the Cixiida. The head 
was apparently not n1ore than half as broad as the thorax, perhaps n1uch 

narrower. The thorax was transverse, equal, arcuate, into which the pretty 

large snbtriangular scutellum with its convex base fitted. The tegn1ina 

were wholly diaphanous, very greatly surpassing the abdon1en, enlarging 
apically with slight, fine, but sn1ooth and in no respect arenaceous veins, all 
the longitudinal veins connected near the middle of the wing, but not in a 

line, with the cross-veins, at or beyond which each of them forked to a 
greater or less extent, the forks, at least in the upper half of the wing, 
upcurved on approaching . the margin, where they· are again forked and 
united by many cross-veins, so that the wing becomes weakly reticulate 
shortly before the margin. 

0LIARITES TERRENTULA. 

Pl. 7, Fig. 17. 

Mnemoayne ter1·entula Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 773 (1878). 

A single specimen is preserved, with an indistinct body, broken in 

front, and the greater part of one of the tegmina. The body is moderately 
broad ovate, the tip of the abdomen rounded and slight! y produced. The 

tegmin3J ar~ regular! y enlarged toward the apex and rounded at the ex­
tremity, not at all truncate; the interior branch of the radial vein forks near 
the middle of the wing, and just beyond. the first subapical transverse 
vein; both its branches fork before they have passed Inore than ·half-way to 

the marginal row of elongate cells. 
Estin1ated length of body, 6.5mm; breadth of same, 2.25mm; length of 

tegmina, 7mm; breadth of same, 2.25mm; their extent beyond the abdomen, 
2.2mm. 

Green River, Wyon1ing One sp~cim~n, No. 3ld (F. C. A. Richardson). 

FLORISSANTIA gen. nov. (Florissant, nom. loc.). 

This interesting genus appears to be allied to Cladodiptera, with very 
nea.rly the same general neuration of the tegmina, but differs striking! y 

frorn it in the much narrower head. The head is .only half as broad as the 
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thorax, and, as viewed above, the eyes make up one-half of this narrow 

part ; the front projects abruptly in front of the eyes by one-third their 
length, is well rounded anteriorly with brief parallel sides; the eyes are 
n1oderately -large, not very tumid. The thorax is transverse, arcuate, equal, 
short; the scutellun1 very large, triangular, pointed, with nearly straight 

but slightly arcuate sides, attenuating the apex. Legs slender, the hind 
tibire anned externally with three distant prominent spines. Tegmina 

membranous, an1ple, the longitudinal veins first forking about the middle 
of the wing, the radial here dividing into two branches, which throw many 

apical branches to the costal margin at and beyond a pterostigma; the 
ulnar branches, a little farther on, subdivide into Inany forks, connected 
at their origin by cross-veins, and n1ost of these forks, without another series 

of cross-veins (such as occur in Cladodiptera), again divideshortly before 
the apex. Abdon1en broad, abruptly tapering apically to a bluntly pointed 
tip. 

A single species is known. 

FLORISSANTIA ELEGANS. 

Pl. 19, Fig. 12. 

Two specimens with their reverses present a very fair view of this 

delicately veined insect, but the one figured does not 8how the head. The 
body, shaped like that of a din1inutive Cieada, is of a uniform dark color 
with pale abdominal incisures; the thorax is n1inutely and distantiy punc­

tate ; the scutellun1 finely sulcate down the middle; the legs are slender and 
apparently longitudinally streaked with pale, and the tibial spines are black. 

The tegmina are about three tin1es as long as broad, the pterostigma situated 
just before the middle of the apical half, rounded, subquadrate, a little longer 
than deep ; the cross-vein~ uniting the longitudinal series are mostly oppo­
site the proximal end of the pterostign1a, and the apical forks of the longi­
tudinal veins are about as long as the pterostigma. 

Length of body, 12.5mm; breadth at base of abdomen, 4.6mm; breadth 
of head between the eyes, 0.85mm; length of tegn1ina, 12.25mm; hind femora, 
3mm; hind tibire, 5.5mm. 

Florissant. Two specimens, Nos. 1.104 and 1.751, 1.783 and 1.789, 

Princeton Collection. 
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Subfamily DELPHACIDA Stal. 

The only European fossil insect hitherto referred to this group IS a 
species from Aix referred by Curtis to Asiraca, to which seven years later 
Giebel gave the specific name tertiaria, and Heer that of obscurun1, refer­

ring it to Cicadellites, one of the ~fen1bracida. In America, besides an 

obscure speci-es referred to Delphax, we have an extraordinary insect, with 

a very strange type of neuration, frorn British Colun1bia. 

DELPHAX Fabricius. 

A single fossil has been referred to this generic group, but only in its 
wide sense as typical of the subfan1ily. 

DELPHA X SENILIS. 

Pl. 5, Fig. 95. 

Delphax senilis Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., HI, 760 (1877). 

A fairly preserved specimen with spread wings, but with aln1ost no 
characteristic sculpture. The head and exposed part of thorax are blackish; 
the rest of the body and the wings, especially the tegmina, dusky. The 
head is less than half as broad as the thorax and short. The thorax is 

broad and rounded, and the body nearly equal, though enlarging slightly 
posteriorly. rrhe tegmina are slightly narrower and considerably longer 

- than the body, equal, and at the tip broadly rounded; they show no trace 
of neuration, but the preservation of the whole is perhaps too obscure to 
expect it. The wings are a little shorter than the tegmina, crumpled and 

folded, and show a few longitudinal veins, and others, which, from the 
nature of the preservation, can not be traced. Legs and appendages of the 
head are wanting. 

Length of body, 2mm; tegn1ina, 2.4mm. 

White River (probably Chagrin Valley, Colorado; possibly Fossil 

Canon, Utah). One specimen, W. Denton. 
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PLANOPHLEBIA Scudder ( 7rlaro~, cpli¢). 

Planophlebia Scudd., Rep. Pro gr. Geol. Surv. Cau., 1877-1878, B, 185-186 ( 1879). 

This name is proposed for a genus of Fulgorina apparently belonging 
to the Delphacida, but differing from all Homo ptera I have seen in the 
remarkable trend of the principal veins of the tegmina, nearly all of which, 
and certainly all the branches of the radial, as well as n1ost of the branches 

of the ulnar vein, termin~te upon the costal rnargin, the costal areole being 

very brief, oi' less than one-third the length of the tegmina. The radial 
vein branches very near the base of the tegmina, and its lower branch again 

a very little way beyond, all three of the branches running in a straight 

course parallel to one another, and embracing at tip the middle third of the 

margin. The ulnar vein forks near the outer branching of the radial vein, 

the upper branch soon dividing again, the lower dividing beyond the n1iddle 
0f the tegmina, all the branches running parallel to those of the radial vein. 

I know of no ho1nopteron the veins of whose tegm~na trend as in this 
genus; indeed it appears to be quite abnormal in this particular. Nor can 
Mr. Uhler, to who1n I submitted a drawing, firid any forn1 whose branched 
veins run toward the costal margin; but I have in vain atten1pted to believe 

that I have interchanged the two margins of the tegmina. In point of neu­
ration the tegmina ·approach most closely, as Mr. Uhler has pointed out to 

me, to those of Amphiscepa bivittata (Say), but even frotn this it differs 
widely. 

PLANOPHLEBIA GIGANTEA. 

Pl. 2, Fig. 16. 

Planophlebia gigantea Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, B, 186 (187H). 

The specin1en is very fragn1entary, consisting of an upper wing, of 

which the whole of the costal border as far as the tip, and the basal half of 
the inner margin, can be made out; but only three patches of the surface 
with its accompanying veins are preserved-a piece next the base, crossing 

the wing; another near the middle, which crosses rather more than three­
quarters of it from the costal _n1argin backward; and a greatly broken 

patch at the upper half of the tip; but fron1 these pieces nearly the whole 
of the neuration, a; given in ·the generic description, can be determined. 
rrhe costal vein appears to be forked close to the base, with branches run­

ning close and subparallel to each other. There are five branches of the 

ulnar vein, terminating above the n1iddle of the apical margin of the teg-
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mina, but below that the veins are wholly obliterated. The sutura clavi 
must be very brief (as we should, perhaps, expect it to be in a wing with 
so short a costal areole ), since no sign of it appears on . the basal patch; it 
n1ust terminate before the branching· of the ulnar vein. 'rhe tegrnina are of 
very large size, the costa] margin regularly and gently arched, the inner 
rnargin almost straight, and .the apex very regularly convex, at least on the 
i1pper half. 

Length of fragment, 23.75mm; estin1ated length of the tegmina, 25mm; 
breadth in middle, 9.5mm. 

Similkameen River, British Colun1bia. One speCimen, No. 77, Geo­
logical Survey of Canada, by -Dr. G. M. Dawson. 

Subfamily ACHILIDA Stal. 

No fossils ha,ve heretofore been referred to this s~bfamily. and it is 
with doubt that a single species from Colorado is here regarded as a menl­
ber of it. 

ELIDIPrrERA Spinola. 

A sing~e species doubtfully referred here has been discovered in the 
Oligocene of Florissant. 

ELIDIPTERA REGULARIS. 

Pl. 19, Fig. 13. 

This curiously veined insect would appear to fall in the neighborhood 
of this genus. The whole of the neuration can not be 1nade out, but the 
longitudinal veins are few and distant and apparently wholly unconnected 

by cross-veins until just before the apical margin where the cross-veins 
form, with apparently the tip of the radial nervure, a continuous vein which 
approaches the rnargin in the outer half of the wing, then curves and fol­
lows subparallel to the outer margin, with which it is connec~ed by equi­
distant veins forming apical cells but little longer than broad, excepting at 
the costal margin, where the vein diverges from the border and the connect­
ing veins become very oblique. rrhe legs are slender, stiff, and straight, 
the hind tibire unarmed, the hind tarsi delicately and very briefly spined at 
the tip of each joint. 

Length of body, 4.25mm; breadth, 1.5mm; length of tegmina, 4mm; of 
hind tibire, 1.1 mm. 

Florissant. One specimen, No. 12785. 
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Subfamily RICANIIDA Stal. 

A species of Ricania has been described by Giebel fron1 amber; 
besides this the only fossils possibly referable to this group are those men­
tioned below, one of them of extraordinary character, so that in all proba­
bility it should more properly be referred to a distinct snbfan1ily, so greatly 
does it differ fron1 all Fulgorina in the multiplicity of the principal longi­
tudinal veins at the base of the wing, the branching of the veins of the 
clavus and the irregular reticulation of part at least of the corium. 

HAI\t1MAPTERYX gen. nov. ( aflJ-la, 7rripv~). 

Tegmina exceptionally broad, subtriangular, with strongly rounded 
apex, produced more above than below. Costal margin somewhat arched 
at the base, the ~ostal vein distant from it, running into it con~iderably 
beyond the middle (where it turns rapidly upward), and connected with it 
by numerous oblique veins. Radial vein forked at the base of the wing, 
and each branch again dividing before the middle, all the offshoots of the 
upper and the upper offshoots of the lower branch with a strong superior 
arcuation at the tip of the costal v~in, giv-ing the wing a knotty appearance. 
Ulnar vein also divided at base, each of its branches immediately divid­
ing and again a second time at or before the rniddle of the wing, while 
both radial and ulnar nervules still farther subdivide so that n1ultitudinous 
veinlets reach the border; they are further united intirnatel y by three · series 
of cross-veins like the gradate veinlets of Hernerobidre among N europtera, 
but here subparallel to the outer margin, one set, the weakest and short­
est, in the middle of the wing, the second and third series on either side of 
the middle of the outer half, but distant from each other. rrhe anal area 

is occupied by delicately and longitudinally branching veins, which 
nowhere tend to unite apically. 

HAMMAPTERYX RETICULATA. 

Pl. 6, Fig. 34. 

A pair of tegmina of which only the upper third is shown in one of 
them, while the other is nearly perfect. The two outer series of cross-veins 
are equidistant in the upper half of the wing, but below it approach each · 
other by the gradual removal of the outer away fron1 the border, the n1iddle 
series being parallel to the border in this part of the wing. \Vithin this 
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. middle series of definitely arranged cross-veins all the longitudinal veins 
and their branches are united by cross-veins all the way to the base; these 

are straight and transverse except between the costal and upper radial veins, 
where the wing is n1ore or less reticulate. The wing is more or less fuligi­

nous, with two sn1all, faint, round, pale spots on the costal border on either 
side of the curious arcuation of the veins. 

Length of tegmina, 11.5mm; breadth, 6.3mm. 

Green River, Wyoming. One specimen, No. 117, Dr. A. S. Packard. 

Subfamily FLA TIDA Stal. 

. Gravenhorst and Burmeister have both reported species of Flata as 
found in amber, but none were described or mentioned by Gern1ar in 

Berendt's great work, neither have any been reported froni the ~ocks. ·The 
genus Lithopsis, however, which I formerly regarded as one of the Tropi­
duchida, appears to belong here, the two anal veins in the clavus being dis­

tinctly sepal'ated throughout. I have now another species to add to that 
first described. 

LITHOPSIS Scudder (A.ieo~, o1f;z~). 

Lithopsis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 773 (1878). 

Body · oblong, stout, and apparently cylindrical anteriorly, tapering 
and probably cornpressed posteriorly. Head broad and short, the front 

not produced beyond the eyes, broad, transverse, very gently convex. 
The united thorax and scntellurn of about equal length and breadth. Teg­

mina surpassing considerably the tip of the abdomen, two or three tin1es as 

long as broad, beyond the middle barely tapering, the sides subequal, the 
apex rounded, the costal margin gently convex; margino-costal area broad, 
broadening regularly toward the .apex, and throughout its length traversed 

by very frequent transverse veinlets, which become more and rnore oblique 
toward the apex of the tegmina, where they are supplanted by the sin1ilarly 
close branches of the longitudinal ,veins; these are united at the origin of 

the forks by transverse veins in continuity with the costa itself: The radial 

vein is branched at the base of the tegmina, the inner ulnar vein at son1e 
distance before the n1iddle of the wing, and both branches of this vein and 
the lower branch of the ~adial vein fork again at half the distance from the 

first fork of the inner ulnar vein to the tip of the wing, but they are not 
connected· at this point by transverse veins. Wings as long as the tegmina. 
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This genus reminds one of the South American genus Alcestis St~U, but 

differs decidedly fron1 it in the fonn of the tegn1ina, the absence of oblique 

inferior ramuli to the inner ulnar vein, the course of the anal veins, and the 

structure of the head. 
Table of the species of Lithopsis. 

Tegmina less than three times as long as broad ...••...............•••..••••..••••..••• 1. L. jimb1·iata. 
Tegmina more than three times as long as broad ........••••..•.•........•.•....•••••.. 2. L. elongata. 

1. LrrHOPSIS FIMBRIATA. 

Pl. 6, Figs. 36, 3 7. 

Lithopsis fimbriata Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., IV, 774 (1878) ; in Zittel, Handb. d. 
Palreont., I, ii, 781, Fig. 989 (1885). 

A tolerably well-preserved specimen, with its reverse, together with 

the fragment ofa wing, are the principal basis for this species. The vertex 

between the eyes is rnore than twice the width of the eyes, and is marked by a 

slight, median, longitudinal carina; the front of the vertex is nearly straight, 

does not protrude beyond the eyes, but is retracted next them, making it very 

broadly convex. The thorax is considerably broader than the head, but the 

condition of the specirnens does not allow a more ·definite statement. The 

tegmina are the best preserved remains of the animal, being perfect, although 

somewhat obscure, partly from the veins of the underlying wings; they are 
more than two and a half times longer than broad, the costal margin, 

especially its basal half, moderately curved, the comn1issural margin almost 

perfectly straight, the apex slightly and obliquely subtruncate, so as to 

throw its well-rounded apex below the middle; near its extremity the mar­

gino-costal field occupies more than a t~ird of the breadth of the tegmina, 

being double its width near the base; the _ first branching of the inner ulnar 
vein is as far fron1 the apex of the tegtnina as the second branching is frorn 

the base; and the third branching, where, and where only, the longitudinal 

veins are united by cross7"nervures, is rnidway between the second branching 

and the apex; close to the apical margin there is an inconspicuous fourth 

series of furcations. 
Length of body, 9mm; of tegmina, 9.75mm; breadth of the same in the 

rniddle, 3.65mm; next the third branching of the longitudinal veins, 3.25mm. 

Green River, Wyoming. Three specimens, Nos. 143° (F. C. A. Rich­

. ardson), 4185 and 4189 (S. H. Scudder), 118 (Dr. A. S. Packard). 
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2. LITHOPSI.S ELONGATA. 

Pl. 6, Fig. 28. 

A single one of the tegmina is preserved. It differs from that of the 

preceding species by its far greater slenderness, being considerably more 

than three times as long as broad; the costal margin is strongly shouldered 
at the base, and beyond is very gently and faintly concave, the apex well 
rounded as in L fin1briata; the marginal area of final division ofthe longi­

tudinal veins is relatively n1uch broader than in the preceding species, and 
the principal veins are more longitudinal and less oblique. 

Length of tegmina, grnm; breadth in n1iddle, · 2. 7 5rnrn. 

Green River, Wyo1ning. One specin1en, No. 90, Prof. L. A. Lee. 

FICARASITES gen. nov. (Ficarasa, non1. gen.). 

This name is given to an insect which apparently belongs in this fatnily 
In the neighborhood of Walker's genera Daradax, Epora, and Ficarasa, 

and especially the last named, but from whose imperfect condition little 
n1ore can be said. The costal area of the tegmina is narrow but supplied 

regularly with rather numerous oblique veins. The radial vein is scarcely 
branched, the ulnar divided near the base of the wing, the upper br~nch 

again in the basal half and both at the middle of the wing, beyond which 
there are further subdivisions; cross-veins very few. 

FICARASITES STIGMATICUM. 

Pl. 6, Fig. 20. 

The specimen representing this insect was so macerated in final depo­
sition that the parts are separated, crumpled, and overlaid, and it is diffi­

cult to make out the whole of any one organ. Apparently the body and 
the tegmina were each about 1 omm long. The latter were furnished with a 
very srnall blackish fuliginous stigma at the tip of the costal vein at about 

the end of the n1iddle third of the wing; the apical half of the wing was 
abundantly supplied with cross-veins. 

Green River, Wyoming. One specimen, No. 144, Prof. L 1\. Lee. 
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Family JASSIDES Amyot~Serville. 

With only a single exception all the fossiL species of this family that 

have been recognized in Tertiary deposits of any kind have been drawn 

from t~e subfamily Jassida as SHU separates thmn. This is equally true 

when we extend the ground to America, which p.ossesses half as tnany 

species as Europe, and is the more remarkable since the Membracida, now 
such a prevailing type in North An1erica, is nowhere traced in the rocks, 
though in Europe a single Oeningen species, imperfectly preserved, has 
been referred here by Heer. So, too, the vast proportion of · forms in both 

worlds belongs to the series allied to J ass us and Bythoscopus, and not to 
that of which Tettigonia is the type, so that the resemblance of the Tertiary 

fauna in the two worlds is not slight, though the san1e genera appear rarely 
to be preserved. 

TETTIGONIA Fabricius. 

'rhis genus, excessively abundant in existing species, especially in the 
tropics of the New World, has not been recognized in the Tertiaries of 
Europe. A single species from White River, Colorado, has been referred 

here, but its generic affinities are wholly uncertain. Not so, however, with 

the ones now added from Green River, Wyoming, and Florissant, Colorado, 
which are unmistakable mmnbers of the genus, at least in the broad sense 
in which Signoret employed it. Their presence in Florissant and Wyoming 
is in keeping with the tropical or subtropical aspect of the Tertiary insect 
fauna of these places. 

Table of the species of Tettigonia. 

Larger species; tegmina ornamented with a broad dark baud around the apical margin but with uo 
cross bands ......... __ ... ___ ... ____ .. ___ ............... ____ ............ 1. T. priscomarginata. 

Smaller species; tegmina with no broad auical marginal band but with distinct cross bands. 
Basal half of tegmina wit.h a broad, d"ark, median streak its entire length ....... 2. T. priscotincta: 
Median streak of tegmina not extending beyond the basal fourth.-----· ...... 3. T. priscova1·iegata. 

* .. * The fourth species, from its imperfection, is not here noted. 

1. TETTIGONIA PRISCOMARGINATA. 

Pl. 7, Fig. 4. 

A single specimen and its reverse with partially expanded tegmina. 
A species is indicated of about the size of our Aulacipes irroratus Fabr. sp., 
and with a head of probably the san1e form. The head is scarcely shorter 

than the transverse thorax, and the tegmina are fully three times as long as 
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broad. The neuration does not show clearly; there is no diminution in 

breadth before the rapidly rounded apex; the tegmina appear to have been 

clear and light colored on the disk but broadly obscured at base, at the 

margins, and along the principal veins, and on the apical third broadly 

n1argined throughout with brownish fuliginoug, fading gradually basally. 

Length of head and thorax, o.5mm; tegmina, 9mm; breadth of latter, 
2.75mm. 

Green River, Wyoming. One specimen, Nos. 34 and 35, Prof L. A 

Lee. 
2. TETTIGONIA PRIRCOTINCTA. 

Pl. 19, Fig. 9. 

Head, as viewed from above, rounded, subtriangular, the front strongly 

convex, the ocelli situated on the vertex, the surface of the head and thorax 

uniform, the scutellun1 roundly angulated behind. Tegn1ina barely reach­

ing the tip of the abdomen, pale with bold dark markings, as follows : A 

broad subequal stripe follows the outer edge of the sutura clavi to the mid­

dle of the wing, where it unites faintly with a narrow stripe which has fol­

lowed the comrnissural margin to the tip of the sutura clavi and distinctly 

and broadly with a small round spot on the middle of the costal n1argin; 

the n1arkings on the outer half of the wing are sornewhat irregular, but may 

best be described as taking the form of a broad and rude X, one bar run­

ning from the center of the wing, just out of contact with the basal mark­

ings, to the lower apex of the wing where the margin is clouded with fulig­

inous, the other crossing the whole wing obliquely and recurved on the 

costal n1argin. I do not find any existing species with n1arkings at all sinl­

ilar, the nearest approach being that ofT. bella Walker fr01n Silhet. 

Length of body, 7.75mm; breadth of head, 2mm; of abdomen,. 2.5mm; 

length of tegrnina, 6mm; breadth, 2mm. 

Florissant. rrwo specirnens, Nos. 7628, 12996. 

3. TETTIGONIA PRISCOVARIEGATA. 

A single specimen is preserved, of which only one of the tegmina nray 

certainly be claitned for the species. This is very long a·nd slender, three 

and a half tin1es longer than broad, in the apical fifth tapering rapidly to 

· the rounded tip which is in the middle of the inner half of the tegrnina; it 

is pale with blackish brown 1narkings, which consist, first, of a narrow mar-
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gin around the entire wing, broader on the costal than the inner n1argin, 
and, second, of a series of spots connected with the n1argin: a small quad­
rangular spot lo.nger than broad on the inner margin next the tip of the 

scutellar margin; opposite it a cornifortn spot, its broad base seated on the 
outer margin, its curved apex directed baseward along the middle line; 
across the middle of the wing and ba-.."ely reaching either margin, with a 

slight obliquity fron1 within outward and apexward a deeply incised sub­

reniform spot,. the outer half the larger; and n1idway between this and the 

apex a sn1all elongate spqt seated by its broad side upon the outer margin. 
Partially .overlain by this wing, but in any case out of normal relation 

to it, is a broad oval abdon1en, on the opposite side of which is a very stout 

rounded femur, and attached to it a strong, curving, apically enlarged tibia. 
Length of fragn1ent of the t~gmina, 6.!lmm; probable complete length 

of same, 7mm; breadth; 2m~r. 

Green River, Wyoming. ..One specimen, No. 127, Dr. A. S. Packard. 

4. TET'fiGONIA OBTECTA. 

Pl. 5, Figs. 58, 59. 

Tettigonia obtecta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 761 (1877). 

A single specimen, with the rnerest fragments of wings and no legs, 
but otherwise pretty perfect, belongs, with little doubt, to this fan1ily, 
although its generic affinities are decidedly uncertain. The head is not 

quite so broad as the body, bluntly angulated in front (at an angle of about 

one hundred and thirty degrees) ; the eyes are rather sn1all, the beak stout 
and about as long as the head. The abdomen is tnoderately stout but long, 

tapering to a blunt tip; the segments, eight in number, growing longer 
apically, the seventh being twice as long as the second. 

Length of body, 7.6mm; breadth of same, 2mm; length of rostrum, 
0.65mm; diameter of eyes, 0.28mm. 

Chagrin Valley, White River, Colorado. One specinwn, W. Denton. 

BYTHOSCOPUS Gerrnar. 

The ~fiocene bedR of Radoboj, Croatia, and. the Oligocene strata of 
Aix in Provence, as well as the amber deposits of the satne age in Prussia, 

have each furnished a species of Bythoscopus, to which .we can add one 
from the presumably Oligocene shales of White River, Colorado. 
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BYTHOSCOPUS LAPIDESCENS. 

Pl. 5, Fig. 94. 

Bytlwscopus lapidescens Scudd.,· Bull. U. S. Geol. Geogr. Surv. Terr., III, 761 (1877). 

A single specimen, broken at the edge of a stone, and so preserving 
only the abdomen and part of the wings. 'rhe abdomen is long and slen­

der, composed of nine segments, the extremity indicating that it is a female. 
The wing (the tegmina appear to be entirely absent) reaches the tip of the 

abdome.n, and the apical cells are from a third to nearly half as long as the 
wing, the upper the longer; the apex is produced but rounded. 

Probable length of body, 5.5mm; length of fragment, 3.5mm; breadth 
of abdomen, 1.5mm. 

Chagrin Valley, White River, Colorado. . One specimen, No. 44\ W. 
Denton. 

AGALLIA Curtis. 

To this genus, now found in both worlds, and never before found fos­
sil, I refer several of Florissant species with little doubt, except that most of 

them are of too large size. 

Table of the species of .Agallia. 

Large species (body exceeding eight millimeters iu length); a cross-vein uniting the radial vein to the 
margin in the outer half of the wing. 

Tegmina more tha'h three times· as long as broad. 
Apical cells of tegmina twice as long as bx:oad .•••••..•• _ ••.•• -••.•••••.••••....• 1. A. lewisii. 
Apical cells of tegmina only half as long again as broad ..••••.••••...••••.•• - •. 2. A. ftaccida. 

Tegmina less than three times as long as broad ................................... 3 . .A. instabilis. 
Small species (body less than five millimeters in length); no cross-vein uniting the radial vein to the 

margin ••••••••••••••••.•• _ .............................................. 4. .A. abstructa. 

1. AGALLIA LEWISII • 

. Pl. 19, Figs. 7, 21. 

Head relatively small, narrower than the thorax by reason of the for­
ward narrowing of the latter, broadly rounded. The thorax is very finely 
wrh1kled transversely. The tegmina are fully three times as long as broad, 

the costal margin broadly and pretty regularly convex but more rounded 
at the extremities than in the middle; the ulnar vein forks (and is united to 

the radial) at the end of the proximal third of the wing, a:nd the latter runs 
into the costal margin a little before the tip, sending a cross-vein to the 
margin at about the middle of the apical half of the wing, opposite which a 

VOL XIII--20 
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pair of elongated subapical cells are formed between the radial and upper 
ulnar veins by their union through a cross-vein shortly before the marginal 
cross-vein; considerably more than half-way from this first-mentioned 
cross-vein to the apex of the wing cross-veins cut off the four apical cells. 
The hind wings show in their upper half two forked veins united by a cross­
vein opposite the n1iddle of the cells thus forn1ed, and the lower, similarly, 
to the simple vein which follow-B it. 

The large size of the insect and its relatively small head make it some­
what doubtful whether it should be retained in Agallia. · 

Length of body, 8.5mm; tegmina, 5.5mm; hind femora, 2mm; hind tibire, 
3.5mm. 

In memory of the late lamented and talented geologist, Henry Carville 
Lewis, of Pennsylvania. 

Florissant. Four specimens, Nos. 307, 8293 and 8725, 13582, and 
fron1 the Princeton Collection, Nos. 1.801 and l.805. 

2. AGALLI.A. FLACCIDA. 

Pl. 19,. Fig. 18. 

This species is closely allied to the last, differing principally in the 
denser structure of the tegmina, in which the neuration less plainly appears, 
and in the brevity and relative breadth of the apical cells. The shape of 
the tegrnina is the same, being nearly equal throughout with broad . apex, 
in contrast to the more ovai form of the succeeding species; they are a lit­
tle more than three tirnes as long as broad, and the central apical cells are 
hardly half as long again as broad. 

Length of body, 7.~5mm; breadth of thorax, ~.5mm; length of tegmina, 
5.[;mm; breadth, 1.65mm; length of hind tibire, 3mm. 

Florissant, Colorado. · Three specimens, Nos. 7858, 7979, 10158 

3. AGALLIA INSTABILIS. 

Pl. 21, Fig. 1. 

This is a stouter species than those which have preceded, with rela­
tively shorter tegmina. ·A single specimen is preserved, with one of the 
tegmina expanded. The extremity of the abdomen has disappeared, ~o that 
the length of the animal can not be determined, but its great breadth can be 
seen by comparison with the width of the tegmina. The legs are slender. 
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The costal margin of the tegmina is greatly thickened and regularly and 

considerably arcuate, giving an unusually ovate shape to the whole, which 
is increased by the son1ewhat pointed though rounded apex. The tegn1ina, 
which are less than three times as long as broad, appear to be tenuous, and 
the veins, though not the sutura clavi, are very indistinct. The body is 
uniformly dark nd parallel-sided. 

Breadth of body, 2.5mm; length of tegmina, 5.75mm; breadth, 2mm; 
length of hind ·hire, 3.25mm. 

Florissant, olorado. One specimen, No. 78. 

4. AGALLIA .A.BSTRUCTA. 

Pl. 19, Fig. 5. 

Head as br ad as the uniformly broad thorax. Tegmina barely extend­
ing to the tip o the abdonwn, long oval, aln1ost three and a half times as . · 
long as broad, t e costal border regularly and very little arcuate, the apex 
strongly convex; the ulnar vein forks at the end of the proximal third of 
the wing, and t e upper branch is immediately united by a recurrent cross­
vein, longer tha the pedicel of the upper ulnar, to the radial vein, the latter 
running into th margin not far before the tip but uniting with it by no 
cross-vein; scar ely beyond the middle of the wing the radial and upper 
ulnar veins are u ited by a bent cross-vein, from the middle of which springs 
a veinlet, dividi g the area between them, and at just about half-way to the 
tip all the veins are united by a transverse series of gradate cross-veins, 
beyond which th discontinuous longitudinal veins diverge, producing apical 
cells distinctly roader at the tnargin than at base. 

Length of ody, 4.5mm; tegmina, 3.7mm; breadth of body, 1.5mm; teg­
mina, 1.1 mm. 

Florissant. One specimen, No. 2658. 

GYPONA Germar. 

The only reference of a fossil to t~is genus is in my first n1ention of 
the Homoptera collected by Denton on the White River, as belonging to 
genera "allied to Iss us, Gypona, and Delphax." Since then these have been 
described under the genera Aphana, Delphax, Tettigonia, and Bythoscopus. 
The one now described below is referred here only in a general and vague 
sense, as it is too ill preserved to speak of it with confidence. 
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GYPONA CINERCIA. 

Pl. 19, Fig. 4. 

The head and thorax are decidedly darker than the abdomen, and the 
spread, but crumpled, elytra are scar~ely visible as distinct from the color 
of the stone except for their slightly darker edges. The head is not more 
than half as broad as the thorax (which shows that it can not strictly fall 
into Gypona), with small and rather prominent eyes. The elytra are very 
slender, extending beyond the abdomen, with only slight and feeble traces 
of neuration, and apparently very tenuous. The wings are a little shorter 
but broader, and so more ample. 

Length of body, 8.5mm; tegmina, gmm; breadth of thorax, 2.5mm. 

Florissant. One specimen, No. 14229. 

JASSUS Fabricius. 

Two species of this genus have been described fron1 the Prussian amber 
' and several others ( con1pared with different existing fonns from those with 

which the former were compared) have been indicated by Gravenhorstfrom 
the same source. It appears, however, not to have been recognized in the 
rocks, and the species here referred to it is too imperfect to be sure of the 
correctness of the reference. 

JASSUS~ LATEBR&. 

Pl. 20, Fig. 19. 

The head has much the form of that of J ass us spinicornis from Prus­
s ian amber; the thorax is very faintly and not very finely nor closely punc­
tate; the tenuous and diaphanous tegmina extend a little way beyond the 
tip of the abdomen, and are apparently almost three times longer than 
broad; they are traversed by rather distant longitudinal veins, of which five 
reach the apical margin ; the character of their furcation and· anaston1osis 
can not be detern1ined with certainty, but wherever it can be traced appears 
to agree with the shnpler types of Jassus. 

Length of body, 3.5mm; breadth of same, 1.2mm; length of tegmina, 

Florissant. One specimen, No. 6639. 
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THAMNOTETTIX Zetterstedt. 

No species of this genus have been hitherto recognized among fossil 
insects. The larger species here described certainly belong here or in the 
imn1ediate vicinity, the neuration of both tegmina and hind wings closely 
agreeing, as well as such other details of bodily structure as can be seen. 
The small species is placed here with more doubt, since it is too poorly pre­
served to determine with any confidence. 

Table of the species of Thamnotettix. 

Larger species; .more than three millimeters in length. 
Relatively stout bodied, with tegmina barel.v three times as long as broad ..••..... 1. T. mntilata. 
Relatively slender bodied . with tegmina considerably more than three times as long as broad. 

2. T. gannetti. 
Smaller species; less than three millimeters in length .••••..... . · ..••••...•••..••••.•••••. 3. T. fundi. 

1. THAMNOTETTIX MUTILATA. 

Pl. 7, F.ig. 6. 

A single specimen is preserved, showing only a part of the head but 
the whole dorsal view of the rest of the body, with one of the tegmina 
partly expanded. The body is long ovoid, very regular in shape with full 
abdomen, hardly pinched posteriorly, but with full rounded curve. The 
thorax is transverse, and the scutellum large for this genus, being if any 
thing a little longer than the thorax The tegmina are barely three times 
as long as broad, with interrupted dusky maculre along the outer half of the 
costal margin, and slight signs of the same along the inner rnargin. The 
h~nd tibire are obscurely seen through the body, and appear as if very 
densely spined with excessively minute and short ·spines, very different in 
character from those of living types. 

Length of b_ody, 4.55mm; breadth, 1.4mm; length of tegmina, 3.75mm; 
breadth, 1.25mm. 

Green River, Wyoming. One specimen, No. 7 3, Pro£ L. A. Lee. 

2. THAMNOTETTIX GANNETT!. 

Pl. 6, Fig. 33; Pl. 7, Fig. 5. 

Two specimens, differing a little in size, seem to belong together, both 
preserved in a similar manner, showing a dorsal view with spread tegmina, 
and wings, though in one case part was covered when the plate was drawn. 
The body is rather slender, the abdomen tolerably full, but pinched 
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apically, so that the last two segments are much narrower than the preced­
ing. The transverse. thorax, as in the preceding speciRs, is slightly shorter 
than the unusually large scutellum. The tegmina are considerably more 
than three times as long as broad, the veins and cross-veins rather heavily 
marked ; there are four apical cells, which are more than twice as long as 
broad. The venation of the upper half of the hind wings (all that is pre­
served) is precisely the same as that of T. simplex of Europe, exc~pting 
that the lower cross-vein is strongly oblique instead of transverse. 

Length of body, 3.3-4.1 mm; breadth of abdomen, 1.15-1.5mm; length 
oftegmina, 3.1-3.5 (~)rom; breadth, 0.85-0.85 (~) mm. 

Green River, Wyo1ning. Two specimens, Nos. 116, 120, Dr. A~ S. 
Packard. 

3~THAMNOTETTIX FUNDI. 

Pl. 19, Fig. 20. 

Head roundly angulate in front, the thorax small. Tegn1ina slender, 
elongate, surpassing a little the abdomen, about three and a half times 
longer than broad, the costal edge nearly straight, the longitudinal veins 
few, distant, and faint, the substance of the wing being slightly coriaceous, 
or only partly diaphanous, as in our green and unicolorous living species. 

_Length of body, 2.85mm; tegmina, 2.65mm; width of body, 0.85mm; 

tegmina, 0.75mm. 

Florissant. One specimen, No. 3412. 

CICADULA Zetterstedt. 

No fossil species of J ass ida have yet been referred to this genus, and 
the present reference of a somewhat obscure species is by no n1eans 
definite. 

CICADULA SAXOSA. 

Pl. 6, Fig. 26. 

A species is indicated of about the size of our C. sexnotata, but with 
more opaque tegmina. Only the part of the head between the eyes is pre­
served, giving it a more distinct and quadrate appearance than would be _ 

· otherwise the case; the front is broadly rounded. The thorax is 1nore than 
twice as broad as long and the posterior angle of the scutellum is slightly 
rnore than a right angle. The tegn1ina are opaque, showing scarcely any 
veins, and these only longitudinal, the sutura clavi tenninating in the middle 
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of the apical half; they are considerably mor~ than three times as long as 
broad, subequal throughout, with well rounded apex~ _The abdomen is long 
oval, largest about one-third way frcm base, tapering beyond to a bluntly 
pointed tip. 

Length of body, 2. 7 5mm ; greatest breadth, 0.9mm; length of tegmina, 
2.5rum; breadth, 0. 7 5mm. 

Green River, Wyoming. One specimen, Nos. 114 and 126, Dr. A. S. 
Packard. 

ACOCEPHALUS Germar. 

Heer ·has described two species of this genus fron1 the Miocene beds of 
Radoboj, and two of our American fossils are referred dubiously to the 
same group, though they differ considerably from each other in the general 
form of the body. Hem·'s speci~s, too, strictly interpreted, should be placed 
elsewhere, though they are certainly near Acocephalus. 

Table of the species of Acocephalus. 

Slender species; body morfl than three times as long as broad ......•.••••••••••••••••.••••. 1. A. adm. 
Stout species; body less than three tim:es as long as broad.... . . . . • ...•••••.•••••.••••. 2. A. callo11UB. 

1. AcocEPHALus AD..£. 

Pl. 6, Fig. 29. 

Acocephalus adm Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 771 (1878). 

Two specimens represent the body of apparently a species of Acoceph­
alus. The head projects forward in a triangular form, is rounded at the 
extreme apex, a little broader than long, and nearly twice as broad between 
the small eyes as its length in advance of them. The body is slender, the 
abdomen slightly tapering, rounded at the . apex. The tegruina extend· a 
short distance beyond the body with parallel longitudinal vein~. 

Length of body, 5.25mm; breadth of head, 1.4mm; of middle of abdo­
men, 1.3mm. 

Green River, Wyoming. Two specimens, Nos. 72, 100, F. C. A. Rich­
ardson. 

2. ACOCEPHAL US CALLOSUS. 

Pl. 19, Fig. 15. 

Although the figure seems to show a bluntly rounded head very 
uncharacte_ristic of Acocephalus, it evidently results from the mode of pres­
ervation, the body being crushed on a three-fourths view, obscuring the 
angularity of the front, which a careful exanlination of the specimen itself 
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seenis to show~ The eye is small, as there. The tegmina are hyaline, 
apparently reaching about to the tip of the abdomen (the whole of which 
is not preserved, but can be readily restored in the main), and has few lon­
gitudinal veins connected, a little beyond ~he ·middle and agai~ more than 
half-way to the tip, by series of cross-veins. The legs .are rather _short and 
moderately stout, the middle tibire only half as long again as the tarsi. 

. Presumed length of body, 6,5mm; breadth, 2.5mm; length of tegmina, 
5.!1mm ; middle tibire, 1. 7mm ; tarsi, 1.2mm. 

Florissant. One specimen, Nos. 11307 and 14385. 

JASSOPSIS gen. nov. (Jassus, nom. g~n.). 

· Allied to Thamnotettix. The thorax is rounded subquadrate, as long 
as broad, and the scutellum not more than half as long as the thorax. The 
veins of the tegmina are peculiar in that the radial parts from the costal 
vein and the ulnar vein from the sutura clavi at similar and very short dis­

tances from the base ; there are but three apical cells . 
. A single species is k own. 

J ASSOPSIS EVIDENS. 

Pl. 19, Fig. 16. 

The single specimen is preserved so as to show a dorsal view with the 
tegmina unequally expanded. 1,he head is lost but was relatively narrow, 
to judge by the anterior tapering of the thorax. The body is very dark 
and unifonnly so, the posterior: angle of the scutellum a right angle. The 
tegmina were semiopaque, with the veins heavily marked, the sutura clavi 
tern1inating in the middle of the wing; they are three and a half times 
longer than broad, and the costal margin is strongly arcuate, especially dis-:­
tally, so that the apex falls at about the middle . of the lower half of the 
wing and is roundly pointed; cross-veins unite the principal nervures 
where the radial vein forks at about three-fifths the distance from the base 
of the wing. The abdomen is subconical, tapering pretty uniformly almost 
from the base, with pretty strai_ght sides, the tip bluntly pointed. 

Length of body (without head), 3.2mm; breadth of abdomen near base, 
1.1 mm; length of tegrnina, 3 mm; breadth, 0.85 mm. 

Florissant, Colorado. One specimen, No. 5188.. · 
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CCELIDIA Germar. 

The only species of this group hitherto reported fossil1s one described 
below fron1 British Columbia. To this we now add another species from 
Wyoming. It is an American type best developed in the tropics, but not 
unknown in the southern United States. 

Table of the species of Ccelidia. 

Tegmina less than three times as long as broad .•••••..••••..••••...•. __ •••••••..••• 1. C. columbiana. 
Tegmina wore than three times as long as broad .•••••.•••..••••.. _ ••••••••••••••• 2. C. wyorningensis. 

1. C<ELIDIA COLUMBIANA. 

Pl. 2, Fig. 13. 

Crelidia columbiana Scndd., Rep. Progr. Geol. Surv. Can., 1877-1878, 185B (1878). 

A pair of tegmina, in which most of the venation can be made out, 
with a crushed body and crumpled wings, represent a species of Coolidia or 
an allied genus, with rather broad tegmina. The veins of the tegmina are 
nearly parallel to the gently arcuate eostal n1argin, are equidistant from one 
another, and are united by cross-veins near the middle of the apical half of 
the tegmina, the lower ulnar vein, which runs only a little below the mid­
dle of the wing, forking at this point; the upper of the apical areolets, how~ 
ever, is considerablv shorter than the others; the two ulnar veins are united 

.. 0 

by a cross-vein in the middle of the basal half of the tegn1ina, while not far 
from the middle of the tegmina the ulnar and radial veins are similarly 
_united. The tegmina do not taper apically, the extremity is rounded and 
obliquely docked, and the sutura clavi is short. The hind wings are pro­
vided with an unusual number of cross-veins. 

Length of tegmina, gmm; breadth, 3.25mm. 

Sir:nilkameen River, British Columbia. One specimen, No. 75, Geol. 
Surv. Canada, Dr .. G. M. Dawson. 

2. C<ELIDIA WYOMINGENSIS. 

Pl. 4, Fig. 8. 

A dark species appears to be indicated, the head and thorax being 
black and the veins of the tegmina heaviiy marked with dark fuliginous. 
The tegmina are well rounded, about three and a quarter times as long as 

broad, the costal margin regularly and pretty strongly convex; the pedicel 
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of the upper ulnar branch is slightly shorter than the cross-vein uniting it 

to the radial; the radial is parallel to the costa throughout ; a second cross­
vein unites the radial and upper ulnar where the former forks, as far from 
the first cross-vein as the width of the wing, and the apical series of cross­
veins is half-way between this new cross-vein ann the apex of the wing. 

Length of tegmina as preserved, 7 .5mm ; as restored, 8 5mm; breadth, 
2.5mm. 

Twin Creek, Wyon1ing. One specimen, No. 6b, Dr. A. C. Peale. 

DOCIMUS gen. nov. ( oc' Hzp.o~). 

This name is proposed for an insect with somewhat remarkable neura­
tion, which reminds us somewhat of that of Walker's East Indian genus 
Isaca. 'l,he sutura clavi is very long, reaching to the middle of the outer 
half of the wing, while the apical cells, the only wholly diaphanous part of 
the wing, are very long, occupying fully the apical third, and are very few 
in number, only three reaching the apical margin, and all being bounded 
away from the middle line of the wing by remarkably arcuate and divergent 
veins, giving somewhat the aspect of a Psylla to the wing. The body is 
very stout, with a full abdomen, well rounded behind, and in no way 
pointed. 

A single species is known, or possibly two. 

DOClMUS PSYLLOIDES. 

Pl. 19, Figs. 6, 17. 

The head is not preserved. The thorax is faintly punctate. The teg­
mina are fully two and a half times longer than broad; the ulnar vein forks 
very close to the base, and where it is united by a cross-vein to the radial 
these two are united by another cross-vein in the middle of the wing, 
beyond which the space is separated into two longitudinal cells; the radial 
ends near the apex in a strongly arcuate fork, which at first curves down­
ward into the heart of the wing and then turns upward, the cell opening on 
the costal border at the edge of the apical border; opposite the origin of 
this fork the next and the last veins are abruptly but roundly bent and send 
cro~s-veins directed obliquely inward to the intern1ediate vein fron1 the 
angles, beyond ·which they divaricate. 
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This description is based wholly upon the specimen illustrated in Fig. 
17. rrhat given in Fig. 6· and two others are too imperfect to determine 
that they certainly belong hero, but they n1ay form a second species of the 
genus with less strongly curved veins. 

Length of body, 6.75mm; breadth, 3mm; length of tegmina, 5.5mm; 
breadth, 2mm. 

Florissant. Four specimens, Nos. 4625, 4747, 9299, 10479. 

Family CERCOPIJ?..tE Leach. 

This was the prevailing type of Homoptera in Tertiary times, at least 
if the number of individuals be regarded. At Florissant they appear to 
form three-fourths of the whole bulk. As compared with Fulgorina they 
were there slightly less numerous in species and genera, but fi.ve times as 
as nun1erous in individuals. Most of the extinct forms have been referred 

by authors and especially by Germar and Beer to the existing genera Cer­
copis and Aphrophora, but, as we shall see, these references were so far 
incorrect that in several instances they belonged to the alternate subfamily 
and not to that to which they were referred.1 So, too, one insect found in 
the Isle of Wight Tertiary is referred to an existing forn1, but probably 
without sufficient reason. As to our own species, son1e of them are gigantic, 
nearly all large, and by far the greater part of them allied to types now 
found only in the tropics of the New World, and yet I have been unable in 
any instance to refer them to existing genera, though doubtless some of 
thein will be found so referable. The lack of sufficient tropical materials 
in the museun1s of this neighborhood compel the description of several 
genera as new which may prove still extant. ~ 

Subfamily CERCOPIDA Stal. 

The larger part of the fossil Cercopidre that have been described have 
been referred to this subfamily, but in several instances, as will be pointe.d 
out, the re.ference is incorrect. There remain, however, several species of Cer­
copis, a Cercopidium, and a Triecphora (this latter regarded as an existing 

l There is a mistake in Heer's work on Oeningen insects in the references to the species of Cercopis 
on Pl. 11. The plate is correctly markerl, but the separate explanation of the plate anrl the references 
in the text give a figure to C. ungeri which doAs not exist, and m:tke eleven figur.-,s to the plate when 
there are only ten. The references to C. pallitla, oeningensis, fasciata, aud rectelinea, which are re­
spectively 8, 9, 10, and 11, should be 7, 8, 9, and 10. 
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species by Woodward) from the European rocks and· from amber, while in 
our o~n country by far the larger proportion of the Cercopidre belong to 
this subfamily, and, excepting three species regarded as belonging to Cer­
copis, one each from British Columbia, Green River, and Florissant, all are 
referred to extinct generic types; these include seventeen species and six 
genera, one of them, Petrolystra, with two species, gigantic and possibly 

I . 

luminiferous insects, which must have been one of the· striking features of 
Florissant Oligocene entomology; another, Palecphora, with six species, 
five of them from Florissant and one from Green River, was the prevailing 
homopterous type; Cercopites is known only from Green River; the 
remainder, with. the exceptions noted, only from Florissant, and one of the 
prettiest, Prinecphora, was by no tneans rare. As a whole the aspect of the 
cercopid fauna was decidedly tropical. 

CERCOPITES gen. nov. (Cercopis, nom. gen.). 

Head relatively small, including the eyes hardly more than half as 
. . 

broad as the thorax, not appressed, but prominent. Thorax more or less 
hexagonal, much broader than long, the front "border transverse or undate, 
the base truncate; scutellun1 equiangular. Tegmina large and well rounded, 
but little n1ore than twice as long as broad, with convex costa, the tip 
slightly narrowed and sharply rounded, the radial and ulnar veins forking 
once each with no apparent apical cells, the radial forking scarcely before 
the middle Qf the wing, and . before forking running at no great distance 
from and parallel to the margin. 

Two species are known, both from the Wyoming Tertiaries. 

TabJe of the species of Cercopites. 

Smaller species, the wings expanding about eight millimeters; front margin of thorax straight. 
. 1. C. umbmtilis. 

Larger species, the wings expanding about twenty millimeters; front margin of thorax undate or 
biconcave .•••••..••••..••••.••••....•••••....•.••..••••..••••..•••••.••••••••••• 2. C. calliscens·. 

1. CERCOPITES U:MBRATILIS. I 

Pl. 7, Fig. 9. 

The single specimen is rather obscurely preserved, showing an upper 
surface with spread wing-s. The body is stout, the abd01nen full and 
rounded ; the front margin of the thorax 1s straight behind the head, but 
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retreats slightly at the sides, so as to give it a slightly convex aspect. The 
. . 

body is dark and uniform, the tegrnina the same but slightly lighter over 
the disk; the costa is very strongly convex. 

Length of body, 2.75mm; breadth, 1.1mm; length of tegmina as pre­
served, 3.5mm ; as restored, 3.8mm. 

Green River, Wyoming. One specimen, No. 108, Dr. A. S. Packard. 

2. 0ERCOPITES CALLISCENS. 

Pl. 6, Fig. 32. 

Head suborbicular, with scarcely protruding eyes, a little broader only 
than long; the ocelli are obscure, but what are apparently these are farther 
removed frorn each other than from the eyes. Thorax broadest in the 
middle of the anterior half, from which point it rapidly narrows both in 
front and behind; base straight ; front margin broadly concave except for 
a .slight and angular n1iddle pron1inence, which breaks the curve in two. 
Body dark fuliginous. 'regmina pallid, but with a darker costal margin 
and a similar but broad apical band ; the veins show with tolerable dis­
tinctness, .though they are generally very obscure in the wings, which show 
a neuration in all respects typical so far as visible. 

Length of body, including closed wings, 11 mm; breadth, 3.5mm; length 
of tegmina, 8.5mm. 

Green River, Wyoming. One specimen, Nos.104 and 115, Dr. A. S. 
Packard. 

CERCOPIS Fabricius. 

A number of species have been referred to this genus from the Euro­
pean Tertiaries, but, as mentioned below under that subfamily, they are 
mostly referable to the Aphrophorida. It is doubtful whether any of the 
species of true Cercopina should be classed generically with those here 
placed in this group, and which are known by their tegmina only; the 
form of the wings, as well as their neuration, differs considerably, but until 
more of the structure can be determined it has seemed best to class them 
here. It may be noted that the radial vein branches sooner than in Cer­
copites. 

. Tegmina unicolorous. 
Table of the species of Cercopis . 

Larger species; the tegmina measuring fifteen millimeters in length; radial vein before forking 
widely distant from margin ...................................................... 1. C. selwyni. 

Smaller species; the tegmina measuring less than ten millimeters in length; radial vein before 
forking only moderately distant from the margin ............................... 2. C. ast1·icta. 

Tegmina transversely banded ................................................. · •••••••• 3. C. su;ffocata. 
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1. CERCOPlS SELWYN!. 

Pl. 2, Figs. 14, 15. · 

Cercopis selwyni Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 184B-185B (1879). 

A pair of nearly perfect tegn1ina, reverses of each other, represent a 
species allied, but rather distantly, to the gigantic species of Cercopida 
described by Heer froo1 Radoboj. It differs from them all in neuration, in 
the form of the costal border and of the apex. 'rhe portion of the wing 
below the str·aight sutura clavi is broken away. The basal half of the 
costal margin is strongly and rather uniformly arcuate, but more strongly 
close to the base; the apical half of the same is nearly straight; the apical 
margin is a little obliquely and roundly excised, gently convex, the tip 
roundly angulated. 'rhe costal vein parts frorn the con1n1on trunk close to 
the base and follows close to the n1argin, tern1inating at about one-third 
way to the tip; the radial · vein is directed toward the middle of the outer 
half of the costal border, until it forks, a little before the middle of the 
wing, when both straight branches run subparallel toward the tip; the 
ulnar vein also forks once, half-way between the base and the fork of the 
radial vein, and its straight branches, with those of the radial vein, subdi­
vide the outer half of the wing subequally, all being evanescent toward the 
apical n1argin; the sntura clavi reaches as far as these veins are visible. 

Length of wing, 16.5mm; breadth of wing at tip of sutura clavi, 5mm; 

length of sutura clavi, 14mm. 

Nine Mile Creek, British Columbia. One specimen, Nos. 64 and 65, 
Dr. G. l\1. Dawson, Geological Survey of Canada .. 

2. 0ERCOPIS ASTRICTA. 

Pl. 7, Fig. 15. 

Reverse and obverse of the greater part of one of the tegmina of a 
much smaller insect than the preceding represent this species ; no part of 
the clavus is pres.erved nor even quite up to the sutura clavi. The costal 
margin is very strongly convex, the curve being strongest in the middle so 
as to appear bent; the apical area is equally full above and below, or only 
a trifle the fuller above, the margin strongly convex. The costal vein 
can not be made out, and the radial is almost equidistant from the margin, 
and rela~ively only about half as far as in the preceding species, before it 
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forks, when, after reaching their widest, the two forks ruri exactly parallel 
to the costal n1argin, fading in the darker outer third of the wing ; the 
branches of the ulnar vein originate as in the last species, and are parallel 

to the radial branches, all being also equidistant. 
Length of tegmina, 9mm. 

Green River, Wyoming. One specimen, Nos. 110 and 125, Dr. A. S. 
Packard. 

3. 0ERCOPIS SUli'FOCATA. 

· Pl. 19, Fig8. 2, 3. 

A single one of the tegmina of an insect with the clavus gone, but very 
different in its markings fron1 anything known. Its simple neuration allies 
it directly with the other species referred here; the radial, however, is dis­

tant throughout from the margin. The costal margin is very regularly and 
considerably convex, and the apex very strongly rounded, produced, and 

almost pointed. A broad and uniform belt of dark color follows the costal 
margin at the base for nearly two-fifths its course, in striking contrast to 

the generally pale .color of the wing, and distally joins a similar transverse 
and slightly oblique bar crossing the wing as far as the sutura clavi; all the 

base of the wing, dark or light, is finely and distantly punctuate, as shown 
in Fig. 2; a second transverse · and sirnilarly oblique dark band, slightly 
broader, crosses the wing just before the apex, its inner border just striking 
the tip of the sutura clavi. 

Length of tegmina, 8.5mm; . breadth at tip of sutura clavi, 3mm. 

Florissant. One specimen, No. 262. 

PETROLYSTRA Scudder (1rerpo~, Lystra, nom. gen.). 

PetrolyBtra Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 530-531 (1878). 

One of the most striking instances of tropical affinities in the Tertiary 
shales of Florissant is found in the presence of two species of a genus of 
huge Homoptera, rivaling the famous lantern-fly of South America in size, 
but differing in neuration and other features from any genus hitherto de­
scribed. At first glance one 'Yould think that it belo.nged to the Fulgorida, 
a subfamily which, with Strid.ulantia, includes n1ost of the larger forms of 

the suborder, and to be somewhat nearly allied to Paralyst'ra; but it differs 
from this~ and, so far as I can determine, from all Fulgorina, in the n1inute-
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ness of the scutellum, and must be referred instead to the Cercopida, although 
larger than any species of that group which I find noticed, while in compar­
ison with the temperate forms of that subfamily it is gigantic, most of our 
own species not exceeding one-fourth its length. The name is not very 
well chosen. 

The body is robust, the head large, apparently flat above, about twice 
as broad as_ long, but considerably narrower than the thorax, the front regu­
larly and very broadly convex ; clypeus about half as broad as the head, 
somewhat convex, coarsely carinate down the middle with distinct lateral 
transverse rugre; ocelli indeterminate; rostrum shorter than the breadth of 
the tegmina. .Thorax broadening posteriorly, continuing the curve of the 
head; the front margin rather deeply and very broadly excised, so that 
its middle is straight and the lateral angles are rather sharply angulate; the 
hind margin with very oblique sides, so that these, if continued, would forn1 
less than a right angle with each other, but toward the n1iddle line in curved, 
so that the thorax is rounded posteriorly and excised in the middle. Scu­
tellum very small; scar~ely n1ore than half as long as the thorax and rather 
longer than broad, ~apm·ing more rapidly in the basal than in the apical half. 
The fore .tibire apparently unarmed, and of the same length as the fore 
femora ; the apical tarsal joint of san1e legs tumid, longer than the other 
joints combined, of which the second is less than half as long as the basal 
joint, the whole leg only a little longer than the breadth of the tegmina; 

. fore .coxre apparently in close proximity. Tegmina large, nearly equal 
throughout, the inner base angularly excised next the posterior border of the 
thorax, the apex well rounded, a little produced anteriorly; it was appar- . 
ently coriaceous, with little mark of any excepting some of the principal 
veins, which are elevated. The base of the costal part of the wing is so 
expanded, to give equality to the wing, that the radial vein at its base is very 
near the middle of the tegruina, and continues so until h forks in the middle · 
of the basal half of the tegmina; its lower branch continues its course sub­
parallel to the costal n1argin, while the upper branch curves upward and 
follows close to the costal margin until, like its fellow, it is lost in the mem­
brane near the tip of the tegmina; the sutura. clavi runs straight to the pos­
terior border beyond the middle of its outer half, and midway between the 
two the radial originates, forking almost immediately, the forks dividing the 
inner area equally between then1, _and in the middle of the outer half of the 
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tegmina- united to each other by a cross-vein, to which they bend; they too 
are lost before the tip. The wings are not sufficiently prese~ved to charac­
terize, but appear to agree in general character with those of Triecphora. 
Abdomen more than twice as long as the rest of the body, t~pering regularly 
to a pointed extremity. 

Table of the species of Petrolystm. 

Pale bands of tegmina occupying hardly more space than the dark ground ............. 1. P. gigantea. 
Pale bands almost supplanting the normal dark ground of tegmina __ ..................... 2. P. heros. 

1. PETROLYSTRA GIGANTEA. 

Pl. 20, Figs. 5-7. 

Petrolystm gigantea Scudd. Bull. U. S. Geol. Geogr. Surv. Terr., IV, 531-532 (1878); in Zittel, Handb. 
d. Palreont., I, ii, 781, Fig. 992 (1885). 

Two nearly perfect specimens, reverses of each other, were picked up 
by a child just as I reached the quarries at Florissant, on my first visit to 
them, and another, a fragment of a wing, was a~terward found in the same 
place. The head was apparently dark-colored, the thorax not so dark, 
delicately and softly shagreened, with a slight median carina 1.1he tegmina 
are almost similarly rngulose; the costa of the same is pretty strongly con­
vex at base, very slightly convex beyond the middle of the basal half; the 
posterior border is slightly excised at the tip of the clavus, and the outer 
margin is oblique, being angularly excised at the posterior angle, although 
rounded throughout. It is dark, darkest at base and gradually grows 
lighter, more fuliginous toward the tip (although all the specimens do not 
show this), and is traversed by four equidistant transverse pale bands, the 
basal one reduced to a spot in the n1iddle of the extren1e base, where it oc­
cupies about one-third the width of the wing; and the apical one rather 
cloudy, half as broad as the breadth of the tip and as far fro1n the tip as 
fron1 either border, equal, two or three times as broad as long, sinuout: or 
lunate; tqe other two are more distinct, with sharply defined borders and 
irregularly sinuous; the outer of the two traverses the entire wing, touch­
ing the costal border, however, by only the tip of the rounded extremity, 
while it expands upon the posterior border; the inner of the two is rounded 
at either extremity, fails of reaching either border, and is constricted just 
beneath the radial vein; both of these bands average in width the breadth 
of the interspaces. 

voL xrn--21 
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The specimen given in Fig. 5 is presun1ed to be a hind wing belonging 

to this species, ·but is so fold_ed that the course of the neuration can hardly 
be determined; if it is correctly given the hind wing 1nust have been banded 
like the fore wing. 

Length of body, 23.5mm; of head, 3.75mm; . of thorax, 4.5mm; of abdo­

men, 15.25mm; width of head 7mm; of clypeus, 3.8mm; length of rostrum, 
8.5mm; wi_dth of thorax behind, 8 smm; length of scutellum, 3mm; its breadth 
at base, 2.5mm; length of tegmina, 29.5mm; width next base, 10.5mm; near 
tip, 8.5mm. 

Florissant. Three specimens, Nos. 62, 411 and 412, 11241. 

2. PETROLYSTRA HEROS. 

Pl. 20, Fig. 8. 

Petrolystra heros Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 532 (1878). 

A single specimen sho~s one of the tegmina in a good state of preser­
vation, together with both fore legs. It differs frorn P. gigantea in the 
broader bands of the tegn1ina and in the form of the latter, the posterior 

border being slightly fuller at the base, so as to make that part of the wing 
proportionally broader, while the posterior angle of the tip is not obliquely 

excised, making the extremity truncate rather than pointed. The bands have 
expanded so as to occupy the larger part of the wing; the basal spot occu­
pies the entire base from border to border (excepting the very root) as far 

as an oblique transverse line, subparallel to the inner basal edge of the 

wing, and distant from the root nearly half the width of the wing; it also 
infringes upon that bordering line by a large smnicircular excision in the 

middle; the apical spot is very nearly as long as broad, and stops just short 
of the margin on all three sides of the apex, and in the middle of the wing 
breaks through the intervening dark stripe into the outer of the two n1iddle 
bands; these two middle bands are also much broader than in the other 
species, but not to so great a degree as the extreme bands; they reach from 

border to border, and are united to each other and to the basal spot along the 
~utura clavi; the wing therefore has the appearance rather of being pale, 
with three transverse dark _ stripes, which are broad (and the outer two 

triangular) on the anterior half of the tegmina, narrow, sinuous1 and broken 
' . ' 

pn the posterior half. 

• 
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Length of tegmina, 28.25mm; width at base, 10.8mm; at tip, 7.2mm; 

length of fore femora, 4.5mm; fore tibire, smm ; fore tarsi, 2. 7 smm ; first tarsal 
. joint, o.smm; last tarsal joint, 1. 7mm; claws, o.smm. 

Florissant. One specimen, No. 11829. 

LOORIT ES gen. nov. (Locris, nom. gen.). 

~ody stout. Head large, protuberant, well rounded, not angulated in 
front, though subtriangular. Thorax transverse, more than twice as broad 
as long, truncat~ both in front and behind. Scutellum moderately large, 
equiangular, the angles sharp. Tegn1ina large, full, about two and a half 
times longer than broad, with strongly curved costal n1argin, tapering con­
siderably in their apical half, the apex roundly angnlated; the radial vein 
forking well before the 1niddle of the wing and before that widely separated 
fron1 the margin, midway between which and it the costal vein runs ; ulnar 
vein n1uch as in the species here referred to Oercopis. Botl~ middle and 
hind femora are about two-thirds as long as their respective tib~::£. Abdo­
men stout, tapering conically in .the apical half. 

To this genus evidently belongs Oercopis haidingeri Heer from Radoboj, 
Croatia, which is slightly larger than the larger of the two species from 
Florissant we place here. 

Table of the species of Locrites. 

Larger species; tegmina uniformly mottled in generally distributed blotches ....••...•••.. 1. L. copei. 
Smaller specij3s; markings of tegmina confined to obscure transverse darker bands irr the basal two-

thirds of the wing ••••••.•••••.•• _ ••.•.•••.... _ ................••••••••..••...• ~ ...• 2. L. whitei. 

1. LocRITEs coPEI. 

Pl. 21, Fig. 19. 

In one of the specimens referred here, the one figured, the dorsal sur­
face is shown, b~tt with n1any of the ventral parts showing through. The 
tegmina, however, as in many of the insects from Florissant, appear as if 
bleached out, and the real markings lost; for these we have to go to the 
second specimen, preserved upon a side view, which shows a delicate mot­
tling of dark, ci~·cular or transverse, minute spots, more or less clustered 
into larger but still . small roundish blotches, pretty evenly distributed; ~ut 
absent from the extreme tip; the sutur~ clavi is very distinct and heavy, 
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and the whole of the clavus obscure. The head, thorax, and scli.tellum 
appear to be uniformly an.d deeply sulcate (or carinate, if No. 9374 is an 

obv~rse). 

Length of body, 15.5mm; of tegmina, 14mm; breadth of thorax, 5.5=; 

con1bined tegmina, tomm. 

Named for Prof. E. D. Cope, of Philadelphia, the distinguished and 

versatile paleontologist and collaborator of the Hayden Survey. 
Florissant. Two specimens, Nos. 9374, and of the Princeton C,ollec­

tion 1.903. 

2. LocRITEs WHITEI. 

Pl. 21, Fig. 17. 

The single specimen and its reverse represent the dorsal surface of an 
insect with closed wings. The head is relatively broader than in the last 
species, with a situilar though much slighter mediodorsal sulcation; the 
ocelli appear .to be nearer together than to the eyes. The body is black, 
and the teg1nina dark fuliginous, but permitting the black abdomen to be 
seen through them ; the distal half · appears to be uniform, but the basal 

half to be transversely banded by broad darker bars, between which and 
between the basal bar and the base the tegmina are slightly lighterthan the 
normal ground, accentuating the bands. 

Length of body, 13.25mm; tegmina, 12mm; breadth of thorax, 5mm; 

combined tegmina, 7mm. 

Named for my colleague, Dr. 0. A. White, one of the paleontologi~al 
. collaborators ·of the Hayden Survey. 

Florissant. One specimen, Nos. 8313 and 8314. 

PALECPHORA gen. nov. ( 7l'alazo~, eucpopa). 

Allied to Triecphora in neuration, hut with a more slender habit and 
relatively far smaller clavus. Head suborbicular, about half as broad as. 
the thorax, the front well rounded, in no sense angulate, with a slight longi­

tudinal carina; ocelli posteriori y placed, n1uch nearer together than to the 
eyes. Thorax rather broader than long, the front and posterior n1argins 
truncate, the sides angulate, so as to be as a whole transversely hexangular, 
but more or less rounded, so as often to appear suborbicular; marked indis-
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tinctly with a faint median sulcation and in the middle of the lateral halves, 
anteriorly, with posteriorly converging similar. carinre, to be seen only in 
clear specimens. Scutellum tnoderately l~rge, subequiangular, slightly 
broader than long> the sides faintly concave, continuous with the angles of 
the thorax, the base truncate~ the tip sharply pointed. Tegmina long oval, 

~ the clavus occupying not more than a fifth of the whole, which is fully two 
and a half times as long as broad, tapering .only at the extreme tip and 
roundly pointed slight! y above the middle line, the costal margin pretty 
strongly convex ; the costal vein appears to be lacking; the radial with its 
outer fork runs in one continuous line parallel to the costal n1argin through-, 
out and at a moderate distanee from it; its inner fork parts from it a very 
little beyond the n1iddle of the wing, the ulnar forking considerably before 
the middle; all these branches parallel and united by subcontinuous cross­
veins parallel to the apical margin, frorn the middle of each of which t~e lon­
gitudinal veins continue to the margin, one or two of the upper ones (and 
especially the second)- usually widely forked, forn1ing apical cells nearly a 
sixth the length of the wing; besides this, straight but rather strongly 
oblique cross-veins connect the upper radial branch to the margin; all of 
this minor venation is sonietin1es obscured by the opacity of the membrane. 
Wings a little shorter than the tegmina, of the usual forn1, the marginal vein 
continuous; second and third longitudinal veins united by a straight cross­
vein beyond the 1niddle of the a pi cal half of the wing, the second bent 
down to 1neet it ; third and fourth similar I y united scarcely beyond the . 
middle of the wing, the fourth deeply forked, almost to the cross-vein, the 
lower branch abruptly curved at base. Legs short and slender, the fore and 
middle pair of nearly the same length, the hind pair a little longer; all the 
femora and particularly the hind pair very short, not reaching the sides of 

the body, scarcely broader than the slightly enlarged apex of the tibire; 
tibire longer than the fernora, in the hind pair twice as long and with two 
pairs of spines; tarsi considerably shorter than the tibire, in the fore and 
middle legs shorter, in the hind legs longer, than the femora ; in the hind 
legs the first joint. is slightly shorter than the third, nearly twice as long as 
the second, the first and second with short spines at the apex beneath; third 
joint at base half as wide as the second, enlarging in the apical half. Abdo­
men full, long ovate, bluntly pointed. 
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This g-enus is the most abundantly represented in individuals of any of 
the Homoptera of Florissant. It is also rich in species. In neuration it 
agrees very closely with Triecphora and rromaspis, but is much slenderer 
than they, has a pattern of coloration (explained under the first species) 
peculiarly its own, while the hind tibire have two pairs of spines, and the 
tarsi a_re apically spinous in a sitnilar manner. The length of the terminal 
tarsal joint and the orbicular forrn of the head are also characteristic. 

Six species have been recognized, which rnay be separated by the fol­
lowing table : 

Table of the species of Palecphom. 

Of large size. Fore wings more or less distinctly spotted. 
Apical spots connecled by a band bordering the whole apex. 

A distinct spot in the center of the basal half of the wing ........•.••......... 1. P. macult:tta. 
No spot in the ·center of the basal half of the wing . . . . . . .. . . . . . . . . . . • .. . . . .•. 2. P. patejacta. 

No band bordering the apex. · 
Veins of the fore wings distinct, especially the cross-veins on the onter half of the costal bor~ 

der; spots numerous aml usually distinct .............................. 3. P. marvinei. 
Veins of the fore wing indistinct, the spots usually more or iess obscure, only that near the end 

of the sutura clavi distinct. . 
Most of the spots of the margins of the wing traceable but obscure, excepting as above. 

· 4. ·P. communis. 
Most of the spots of the margins of the wing wholly obliterated, except as above, but the 

base of the costa usually infuscated ..... ...... . .. ................ .... 5. P. prmvalens. 
Of medium size. Fore wings u,nicolorous ............................................. 6. P. inornata. 

1. PALECPHORA MACULATA. 

Pl. 20, Figs. 10, 17. 

This is the most profusely spotted of all the Palecphorre. The .. head 
and body are uniformly dark, and the wings membranous and without 
n1arkings, but the tegn1ina are generally very distinctly and always very 
abundantly marked with dark fuliginous, subequal spots on a pale ground.' 
There is a heavy basal striga on the costal 1nargin, thickening distally, all 
within the basal fifth of the wing, and accon1panted by a triangular oppos­
ing cloud on the scutellar margin, reaching the tip of the scutellum and 
leaving between it and the basal striga only a narrow, longitudinal strip of 
pale ground at the base of the veins ; next the opening of this, at the basal 
parting of the veins, is another long~tndinally triangular spot; at the middle 
of the wing, seated on the costal margin and on the sutura clavi but not 
invading the clavus, is a pair of further spots subq uadrate or subtriangn­
Jar, their apiees directed obliquely inward and towards the apex; in the 
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same median region is another su bqnadrate spot in the clavus seated on the 

margin and generally limited i~teriorly by the anal vein, along which it 

may send shoots in either direction ; at equal and not great distances from 

the apical margin is another pair of transverse subquadrangular spots· close 

to but not fairly seated upon the costal margin and sutura clavi, which are 

sometimes connected by a narrow fringing band which hugs the apical 

margin, though this band is son1etimes reduced to an apical cloud which 

barely reaches tl1e spots on either side. The spots may thus be designated as 

basal, . subbasal, median ( costo-median, suturo-median, and clavo-m.edian), 

subapical, and apical. 'rhe neuration of the tegmina can rarely be distin­

guished exce}Jt in the most general way as regards the nwin veins, but 

where the markings are most obscure, as in specimens which have some­

what of a bleached appearance, the minor neuration of the apex of the 

wings· can be discovered faintly. 

Length of body, 10.5mm; of tegmina, 7.5mm; breadth of thorax, 3.5mm. 

Florissant. Ten specirnens, Nos. 622, 3016, 345~, 3534, 3734, 5344, 

11237, 13324, 13557, 16351. 

2. PALECPHORA PATEFACTA. 

Pl. 7, Fig. 7. 

In this species; the only one yet found elsewhere than at Florissant, 

the markings of the tegmina are much the sarne as in P. maculata, but are 

somewhat reduced, and, what is more ren1arkable, the subbasal spot is ab­

sent; this point seems to be sufficiently clear, though the outspread teg­

mina are preserved in a fragmentary manner, curio4sly most perfect just 

where the spots occur, as though the pigment bore some part in their pres­

ervation. No veins are visible. 
Length of body, 10mm; of tegmina,8.5mm; breadth of thorax, 3mm. 

Green River, Wyoming. One specimen, Nos. 1 and 143, Prof. Leslie 

A. Lee. 

3. p ALECPHORA MARVINEI. 

Pl. 20, Figs. 11-13; Pl. 21, Figs. 9, 12. 

This species is remarkable for the great distinctness with which ordi­

narily (the considerable distinctness invariably) the cornvlete neuration of 

the apical half of the wing is seen, as described under the genus. ·The 
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rnarkings of the tegmina are usually very dist.inct, especially those of the 

inner margin, where the subapical spot is most conspicuous. Both basal 

spots are present, but the scutellar much reduced and often obscure; the 

subbasal is always absent, as ·far as ·I have seen~ of the median spots the 

costo-median is never present, .and the suturo-median generally obscure, 

often removed away from the suture and frequently absent, while thA 

clavo-median is always present and generally distinct; the s.nbapical spot 

of the costal margin is never more than faintly indicated if present, and the 

apic~l marginal band invariably absent. 
Length of body, 10mm; of tegrnina, 8mm; breadth of thorax, 3.5mm: 

Named for the late Archibald Robertson Marvine, one of the active and 

· acute geologists of the Hayden Survey. 

Florissant. Eleven specimens, Nos. 1683, 3090, 3801, 4256, 4431, 

5761, 6484, 8743, 9158 and 9254, 12978, 13578. 

4. p ALECPHORA COMMUNIS. 

PI. 20, Figs. 3, 20, 21. 

This species is closely allied to the last, hardly differing from it except 

in the obscurity, not always absolute, of the neuration of the tegmina, 

indicating a n1ore coriaceous texture to the sarne. It is slightly sn1aller 
as a. rule, though son1e specinwns are as large as 1nany of P. marvinei. 

The spots of the tegmina are also rnuch the ·satne as there, but though the 

lower subapical spot is sometimes the only one which is conspicuous it 
usually shares its distinction with all the others of the inner margin, while 

rarely are any of those of the costal margin seen at all, except the basal 

one, the costo-median being aln1ost invariably absent and never conspicu­

ous, being wrongly represented as of much too deep a tint in Fig. 3; the 

subbasal spot and apical band are never present, and the suturo-median spot 

is never more than a faint cloud. 
Length of body, 9.25mm; of tegmina, 7.5mm; breadth of thorax, 3mm. 

Florissant. Thirty-four specimens, Nos. 159, 2087, 44 76, 4 759, 5189, 

5720, 5862, 5911, 59!)0, 6524, 6636, 7496, 8037, 8098, 8894, 8937, 8969, 

9218, 10681, 11009, 11767, 12468, 12~ 71, 12984, .13000, 13568, 13570, 

13577, 13580, 13581, 13584, 14187, and of the Princeton Collection 1.320, 

1.826 and 1.830. 
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5. p ALECPHORA PRJEVALENS. 

Pl. 20, Fig. 1 ; Pl. 21, Fig. 2. 

This species, by far the nwst co Inmon of all the Homoptera of Floris­
sant, is least heavily marked arnong all -those Palecphorre which show 
plainly the inferior subapical spot. This is usually present, and sotnethnes, 

·though very rarely, distinct, while the other spots are aln1ost wholly 
obscured or appear as clouds, except, indeed, the superior costal spot, which 
appears as a thickening of the base of the costa slightly enlarged distally, 
and is rarely absent, usually tolerably distinct, aln1ost always slender, and 
the costa is son1etimes a little thickened beyond the enlargement at the 
normal spot. The species is one of the largest in size, but only to a slight 
degree. 

Length of body, 10.5-11mm; oftegn1ina, smm; breadth of thorax, 3-3.5mm. ­

Florissant. About seventy-five specirnens, among which the best are 
Nos. 543, 829, 1364, 3315, 5239, 6050, 6807, 7742, 8008 and 8081, 8035, 

10383, 11236, 11762, 13567, 13576, and from the Princeton Collection 
1.710, 1.838. 

6. PALECPHORA INORNATA. 

Pl. 20, Fig. 15. 

In striking contrast to the other species of Florissant Palecphorre, this 
species is represented by a single specin1en, which differs greatly fron1 _thern. 
It is of considerably smaller size than the others (which are very uniforn1 
in this--particular), and shows but the faintest trace of markings, while the 
whole of the tegmina is fuliginous instead of pallid, with scarcely percepti­
bl)7 darker tones at the extreme tip (not given in the figure), and at the 
position of the inferior subapical and costo-median spots; the sutura clavi 
is distinctly n1arked by a dark line. 

Length of body, 7.5mm; of tegmina, 6mm; breadth of thorax, 2mm. 

Florissant. One specimen, No. 609. 

LrrHECPHORA gen. nov. (A.! eo~, hapopa). 

This genus is closely allied to Palecphora, having precisely the same 
neuration in the hind wings, but differing principally in the form and struct­
ure of the tegmina. These are less ovate in form, the margins being aln;wst 
or quite parallel and the apical margin sytnn1etrically rounded, instead of 
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having the apex above the 1niddle; the costal n1argin also is much thickened, 
I 

and in one species at least arn1ed with short bristles; though the substance 
of the tugmina is tenuous, permitting the veins of the wings beneath thetn 

to be r0adily visible, at least in their lower half, the whole is minutely 

though feebly and distantly punctuate, more conspicuous on the basai than 

the apical half. 

Table of the species of Lithecphora. 

Costal margin of tegmina distinctly thickened. 
Tegmina with the costal margin bristled and a large pallid patch just beyond the middle.l. L. setigera. 
Tegmina with the costal margin thickened but not bristled and with no pallid patch .. ~. L. diaphana. 

Costal margin of_tegmina not distinctly thickened. 
Tegmina without costal markings .•.•...••.•..••••... .. ...........•...•.•.•.••••••• 3. L. unicolm·. 
Tegmina with costal markings .• : ................................................... 4. L . nmrata. 

1. LITHECPHORA SETIGERA. 

Pl. 20, Fig. 22. 

A single specimen is known, obtained by the Princeton College Expedi­

tion. The wings of the right side are partly expanded, but the anterior 

extremity of the body is much broken; the margins of the tegmina are 
remarkably parallel, the costal edge fringed with very short spinous bristles; 
the apical margin is very ·regularly rounded, the apex falling in the Iniddle. 

The body is black and the tegmina pale fuliginous, with a large roundish 
pallid patch on the costal II?-argin, crossing about two-thirds of the wing, its 
inner border at the n1iddle of the wing. 

Length of body (partly estimated), 7.25mm; breadth of thorax, 2~75mm; 
length of tegmina, 6mm. 

Florissant. One specirnen, No. 1.121, Princeton Collection. 

2. LITHECPHORA DIAPHANA •. 

Pl. 21, Fig. 13. 

A single specimen i~ known, preserved on a dorsal view with the teg­
mina and wings half expanded. The body is dark brown, the tegmina 
apparently diaphanous or almost so, at least in the lower half, for the veins 
of the wings show through them perfectly; the costal margin is nearly 
straight; but has a slight and constant convexity, so that the two margins 

are not quite parallel ; this san1e 1nargin is much thickened, more so in the 
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basal half than the other species, but there is no sign of spinous hairs, and 

the tegmina are n1ore pointed at tip. 
Length of body, gmm; of tegmina, 7mm; breadth of thorax, 2.75mm. 

~...,lorissant. One specimen, No. 30. 

3. LITHECPHORA UNICOLOR. 

Pl. 21, Figs. 4, 5, 11, 14. 

This seems to be an abundant species, il all the specimens I have re­
ferred to it belong here, but not a single onel is well preserved, and if cor­

rectly placed it rnust have been an exceptionally delicate insect. The most 
that can be said of it in distinction from the other species is that the tegmina 

are slender, fully three times as long as broad, with tolerably distinct veins 

throughout, the costal border slightly curved at extreme base and gradually 

falling to join the apical margin on the apical fourth of the wing, the apex 

slightly produced and perfectly symmetrical; they show no signs of thick­
ening 9f the costal margin and were evide.ntly without n1arkings. rrhe hind 

tibire appear to be longer than in the other species. 
Length of body, 7.25mm; of tegmina,5mm ; breadth of thorax, 2mm. 

Florissant. About fifty specimens, of which the best are Nos. 1970, 

5~00, 11103, 12447, 13337, 14178. 

4. LITHECPHORA MURATA. 

Pl. 21, Fig~. 3, 8. 

This species is larger than the preceding, which it much resembles, dif­

fering fron1 it in imitating to a certain extent the markings · characteristic of 

Palecphorre. The tegmina are slender, n_early three and a half times longer 

than broad, with the costal border strongly shouldered at base and scarcely 

declining at tip, the apex broadly and syn1metrically rounded and in no 

way produced; the venation is very feeble and the markings, dark on a 

light ground, consist of a basal costal striga and two cloudy transverse 

streaks, only on the costa at all distinct and there obscure, dividing the 
wing into nearly equal thirds. All the specimens are poor. 

Length of body, 9mm; of tegmina,6.5mm; breadth of thorax, 2.9mm. 

Florissant. Three specin1ens? Nos. 912, 11007, 12776. · 
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PRINECPHORA gen. nov. ( ;rpz!', iucpopa). 

Allie1 to Palecphora, but of a still slenderer form, and 1n markings 

resembling Triecphora, than which it is far · more slender. Head half as 

broad as the thorax, less than half as long as broad, very bluntly rounded, 

and in no sense angulate in front, th_e middle with an exceedingly slight 

longitudinal carina. 1.1horax as in Palecphora, as also the scatellum, except­

ing that it is equiangular. Tegmina slender, almost three times as long as 

broad, with nearly parallel sides, relatively straight costa and broadly 

rounded synunetrical apex; clavus occupying about one-fourth of the whig, 

tern1inating in the n1iddle of the outer half of the san1e; neuration obscure 

but appa~ently with rather long apical cells. Wings and neuration as in 

Pal-ecphora, but the fourth longitudinal vein not quite . so deeply forked 

and the fork more symmetrical. Legs very imperfectly preserved in the 

specimens known, but apparently a little longer than in Palecphora. Abdo­

men very full, tapering, the apica:l segn1ents pinched. 

A single species is known, one of the prettiest of the Florissant Homop-

tera. 

PRINECPHORA BALTEATA. 

Pl. 20, Fig. ·14. 

Head and thorax finely granulated, the eyes apparently margined nar­

rowly with black. Tegmina, similarly but less conspicuous! y granulated, 

blackish fuliginous, deeper in tint on the basal than on the apical half, 

marked with two broad, pale, trans·verse bands, which are broadest on the 

costal margin; the first occupies the base, crossing the entire wing, and is 

bounded outwardly by a curved line, angulate at the sutura clavi, which 

runs frotn about the end of the basal third of the costal n1argin inward; the 

second, sometimes narrowly connected with the first along the costal edge, 

runs from the costal margin to the sutura clavi as the amalgamation of two 

spots: a circular one resting on the sutura, its inner edge at the center of 

the wing, and a triangular one, its base seated on the costal margin and its 

apex about the center of the circular spot. 
Length of body, 7.75mm; of tegmina, 6mm; breadth of thorax, 2.5mm. 

Florissant. Four specimens, Nos. 8886, 9198, 11774, and from the 

Princeton Collection, 1.604. 
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Subfamily APHROPHDRIDA St~.l. 

Very few fossils hav~ been referred to this group_ of Cercopidre, as com­
pared with the other, although in temperate regions at the present day the 
Aphrophorida are in excess. Heer and others have described a nurnber of 

species frorn the European Tertiaries, both in the rocks and in amber, and 

these have all been referred to the single genus Aphrophora. There are, 
however, a nurnber of others regarded by Heer as species of Cercopis, which 
n1ust certainly be referred to the Aphrophorida, if his figures are at all cor, 

rect; such are C. fasciata and C. pallida, probably also C. oeningensis and 
perhaps C. rectelinea. The sarne is true of Germar's C. melrena from arnber. 

As already stated, the species frorn Florissant I fonnerly regarded as related 

to Ptyelus turn out to be true Cercopida, but there nevertheless app~ar at 
this same station not only an obscure form ternporarily referred to Aphro­
phora, but two other forms of considerable interest, one of which appears to 
be a distinct .type, which I have called Palaphrodes, with several species, 
most qf them tolerably abundant; the other, a single specin1en, which n1ust 
be referred latitudinally to the highly specialized existing Olastoptera. 

P .ALAPHRODES . gen. nov. ( 1rai\.azo~, acppmo17~). 

Stout ·bodied, of oval form. Head well rounded in front, nearly twice 

as broad as long, reaching on either side posteriorly-the n1ore sloping por- · 
tion of the _front of the anteriorly angulate and rounded thorax and there­

fore considerably narrower than it. Ocelli as far from each other as frorn 
the eyes. Thorax hexangular, the lateral sides tlie shortest, and after that 

the central portion of the posterior border, which is slightly shorter than the 
oblique portions, the whole thorax half as broad again as long and not cari­
nate. Scutellum rather small, -equiangular1 all the sides straight or- the 

lateral slightly concave. Tegmina broad oval, but little more than twice 

as long as broad, the costal rnargin strongly arched, the apex rounded but 
n1ore or less acuminate, the neuration n1uch as in Aphrophora. Wings 

ample, well rounded, with no apical emargination, a little shorter than the _ 
tegmina; the second and third and also the fourth and fifth longitudinal veins 
united by straight. transverse or oblique cross-veins at equal distances fron1 

the margin, at about the end of the middle third of the wing, the third and 

fourth ·by a similar vein at about the center of the wing. 
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This genus seems to fall somewhere oetween Cephisus and Avernus, 
but the structure of the hind legs is not known. It was an abundant type 
in the Florissant basin, five species being already known, 1nost of them. by 
a considerable number of examples. 

Table of the species of Palaphrodes. 

Middle of the tegmina traversed, at least on the costal edge; by a black band ; no long baso-costal 
stripe. 

Middle stripe of tegmina distinctly traversing t.he wing transversely without change of breadth ; 
neuration distinct ..••....•••..........•.....•.•..•........ . . . . . ...•.... 1. P. cincta. 

Middle stripe of tegmina not distinctly traven!i ug the wiug tra.nsver~Sely without chauge of breadth; 
neuration indistinct. 

Middle stripe of tegmina confined to a spot on the costal edge and this usually somewhat 
obscure .............................................••.. .. ..•......•.. 2. P. obscu1·a. 

Middle stripe of tegmina directed obliquely outward. · 
Subapical costal stripe of tegmina moderately oblique and moderately broad, with irregular 

margins ...... . . . . . . . ... ....•••.. ... ... . . . ...... . .. ...•...... . .. . .. a. P. irregularis. 
Subapical costal stripe of tegmina v t'ry oblique, very slender, with sharply defined straight 

margins .... . ..••..............••. .......•..................•.•........ 4. P. obliqua. 
Middle of the tegmina traversed by a pa.le baud; a long and broad baso-costal dark stripe. 

5. P. transversa. 

1. PALAPHRODES CINCTA. 

Pl. 20, Fig. 16; Pl. 21, Fig. 15. 

. Body uniformly dark colored, the incisures of the abdotn~n paler. The 
species is distinguished by the markings of the tegmina and the distinctness 
of the neuration, the latter due to its being traced in black throughout the 
apical half of the wing·; the ground of the tegmina is pale, perhaps diapha­
nous; the base is blackish, making here a large triangular patch with very 
irregular outer outline; across the middle of the wing, separated from the 
basal patch by the length of the latter, is a broad, equal, straight, transverse, 
blackish stripe or bar often deepest in color on the costal half or becon1ing 

fuliginous on the inner half; its edges, and especially its upper, are tolerably 
straight. It is followed at an equal distance on the costal margin by a 
slender, oblique, black, and narrowing stripe just before the apical cells, 
generally running about half-way across the wing, parallel to the hind 
margin. 

Length of body, 9.5mm; breadth of thorax, 3.3mm; length of tegri1ina, 
gmm ; breadth of closed tegmina togeth~r, 5.5mm. 

Florissant. Thirteen specimens, Nos.- 208, 582, 6908, 11238, 12094, 

13555, 13573, 14234~ perhaps 163 2, and of the Princeton Collection 1.505, 

·J.813 and 1.841, 1.~15 and 1.839, 
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Sp~citnen No. 208, figured o~ Plate 21, has been n1islaid and was not 
examined at the time when this description was drawn up. 

2. p ALAPHRODES OBSCURA. 

Pl. 21, Fig. 18. 

This -species differs from the preceding, to which 1t is most nearly allied, . 
mainly in the obscurity of its nuirkings, which in general follow the position 
of those in P. cincta. Unfortunately · the most deeply 1narked specimen 

was figured, and its color has been son1ewhat deepened on the plate, so that 
the differences do not there clearly appear; ordinarily, however, besides the 
obscurity of the markings, the middle transverse stripe is also broadened, 
and so, as it were, diffused (not at all the case in the individual figured), 
and the subapical oblique stripe becomes a far broader, short, quadrate ?ar 
on the costal margin. It appears to be ordinarily a smaller species than the 
preceding, but one individual is nearly as large as the largest of that species. 

Length of body, 9.25mm; breadth of thorax, 3.2mm; length of tegmina, 
7.5mm; breadth of closed tegmina together, smm. 

Florissant. Six specitnens, Nos. 452, 4287, 4404, 11239, 13321, and 
. of the Princeton Collection 1.816. 

3. p ALAPHRODES IRREGULARKS. 

Pl. 20, Figs. 2, 18; Pl. 21, Figs. 6, 7. 

This species; with P. cincta the commonest of the genus, appears to 
differ from it very decidedly in the form, extent, and position of the darker 
n1arkings beyond the basal ; they occupy, indeed, so n1uch more room 
where they are well developed as to cover more space than the lighter parts, 
so th~t the tegmina might quite as well, or better, be regarded as dark with 
light rna.rkings; the median belt occupies on the costal margin precisely the 
same position as in P. cincta, but in passing across· the wing it imntediately 
and considerably _expands, rarely, however, without being more or less 
broken and blotched with pale; at the center of the wing its expansion 
tends to break it up into two forks, and the comn1issural portion is highly 
variable; in general, however, the proximal fork is far n1ore intense and 
distinct than the distal, leavjng between it and the basal .patch of the teg·-

. mina an often well defined, constantly na.rrowing, transverse, white band, 

bro~d on the Qost~l marg-in, redu~ed nearly to nothing on the inner, and, 
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generally narrowing abruptly as the sutt~ra clavi is crossed; the distal fork 
is directed toward the tip of the sutura clavi, but is dissipated and broken 
into flecks before reaching it ; the subapical, slender, oblique, costal stript3 
is much as in P. cincta, but runs in the opposite direction and is more 
variable and almost always accompanied by an opposed, large, fuliginous, 
subquadrate, subapical cloud on the inner n1argin. 

This appears to be one of the largest species, but is subject to consider- . 
able variation, one of the specimens referred here being one . of the smallest. 

Length of body, 11 mm; breadth of thorax, 4mm; length of tegmina, 

8.8mm; ·breadth of closed tegnlina together, 6mm. 

Florissant. Twelve specimens, Nos. 43, 854, 2101, 3864, 5058, 8233, 

8536, 10364, 10689, 12090 and 12472, 14200, and of the Princeton CoHee-
tion 1.836. 

4. PALAPHRODES OBLIQUA. 

Pl. 21, Fig. 10. 

This species, which seen1s to be rare, is slenderer than the others, but 
related pretty closely to the last, though it has son1e peculiarities tending 
in another direction. The body is unifonnly dark, and the ground of the 
tegmina d~rk with the same. dark basal patch found in all the preceding 
species; in this, however, the n1edian band is not developed into two forks, 
as in the last species, with the proximal fork the stronger, but there is no 
sign of a proximal fork unless a slight general cloudiness in this direction 
1nay be looked on as a relic of the same; the distal fork, ·however, is well 
developed, unit~d, or aln1ost united with, and in any case ~irected toward 
so as to involve, the subapical spot of the inner margin found also in the last 

· species; in addition, as · if in recognition of the superinduced obliquity of 
the n1edian band, the subapical costal striga has becon1e more oblique than 
in P. irregularis, and there is a slight, slender, transverse marginal cloud. 

Length of body, 10.5mm.; of tegn1ina, 6.25mm; breadth of thorax, 3mm. 

Florissant. rrwo specimens, ·Nos. 8887, 9531. 

5. p ALAPHRODES TRANSVERSA. 

This species, represented by only a single specin1en, differs n1uch more 
widely frotn the others than they among themselves. It is broader oval 
than they, and the 1narkings are quite differently locate9.. The head and 
body are light instead of dark, with a straight, broad, transverse, dark belt 
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crossing the hinder margin of the thorax, but not involving the pale 
scutellum. The tegn1ina are marked at base by two very broad, dark, 

longitudinal stripes, one following the costa for the basal two-fifths of the 

wing, and here bent inward half-way across the tegmina; the other, most 
intense in color as soon as the scutelltun is passed, and not extending. so far 

out as the costal patch, occupies the base of the clavus; the pale inner base 
of the coriun1 is therefore nearly inclosed with dark hands; outside of 

these basal markings, which extend nearly to the middle of the wing, is a 
broad, transverse, equal, pretty sharply edged, · subapical, dark band, most 
intense in tone on the costal half. 

This insect differs so much from the others that I suspect it will he 
fou-nd necessary to separate it generically fron1 them. 

Length of body, 10.5mm; of tegmina, 7.5mm; breadth of thorax, 3.5mm; 

of closed tegmina together, 6mm. 

Florissant. One speciinen, No. 4521. 

APHROPHORA Germar. 

Half a dozen species or more referred to this genus have been found 
fossil in an1ber, and at Oeningen, Aix, Radoboj, and at Greith, in the 

rocks; they have been mentioned or described by Berendt, Gravenhorst, 
· Gern1ar, Heer, and Giebel. The single one here added, very imperfectly 

known·, is placed here only as the group giving its name to the subfamily. 

APHROPIIORA sp. 

PJ. 19, Fig. 10. 

To Aphrophora as typical of the subfamily I refer some · imperfect 
specimens which bear a certain general resetnblance to Palecphora, but 
which have a rounded front to the thorax, showing that they should be 

brought in this division. None of them are perfect enough to enable one 
to draw from all a proper description, for they appear to have been fragile 
insects. The structure of the legs appears to be as in Palecphora; the 
tegmina to have been delicate and semi-transparent, and to have had a 
large subapical costal cloud. 

Length of body, 1omm; of tegmina, smm; breadth of thorax, 2.5mm. 

Florissant. Six specimens, Nos. 1360,3102,3474, 4379, 11008, 14022. 
VOL XIII-22 



338 TERTIARY INSECTS OF NORTH AMERICA. 

CLASTOPTERA Germar. 

It is not a little surprising to find in the Florissant shales a species of this 
highly specialized fonn. Apparently the teg1nina were not so remarkably 
convex as in rnodern types, but the presence of this genus indicates once 
more how thoroughly the present general features of insect form and struct­
ure were established even as early as in Oligocene times. It is the only 
fossil species known. rrhe genus belongs to the New World, and especially 
to the tropics, but at least a couple of species are found on our southern 
Atlantic coast. 

CLASTOPTERA COMSTOCKI. 

Pl. 19, Fig. 22. 

The head was mostly concealed under a flake of stone when the drawing 
for the plate was made, since removed, showing it to have had a front margin 
very regularly and very broadly convex, black like the very transverse 
thorax. rrhe form of the dark, testaceous scutellun1 is not quite fairly given 
in the plate; half as broad at base as the thorax, it is sharply and regularly 
triangular, almost or quite as long as the width of the thorax, and sharply 
pointed posteriorly. The tegmina are about twice as long as broad, appar­
ently nearly flat' (wholly flattened on the stone), less than the apical third 
diaphanous, the ren1ainder semicoriaceous and testaceous, the neuration . 
obscured and even the sutura clavi scarcely perceptible, the clavus appar­
ently narrower and less broadly rounded at apex than in our livingforms. 

Length to tip of tegmina, 2.8mm; breadth across closed tegmin~, 2mm. 

Named for J. Henry Comstock, professor of enton1ology in Cornell 
University. 

Florissant, Colorado. One specimen, No. 6655 .. 

Order HETEROPTERA Latreille. 

Of the twenty families into ·which fossil Heteroptera may be divided 
only five are remarkable for the abundance of their representation in the 
existing fauna. These are the Reduviidre, Capsidre, Lygreidre, Coreidre, and 
Pentatomidre; and these same families are also well represented among the 
fossils, containing together about four-fifths of the total heteropterous fauna. 
Indeed, the .oniy other family which can be regarded as at all abundant in 

Tertiary times is the Physapodes, the known species surpassing those of the 
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Redu viidre. Of these six families the Lygreidre were then the most abun­
dant, containing a little more than 25 per cent of the whole, followed hard ' 
by the Pentatomidre with a little less than 2!) per cent; the Coreidre come 
next with 15 per cent, followed at nearly sin1ilar distance by the Capsidre 
with 9 per cent. The Physapodes have 7 per cent and the Reduviidre only 
4~ per cent, mainly because America is s·o strangely poor in this group, 
having indeed but a couple of species, the only groups at all comn1on in 
An1erica being the four with the highest percentages. Here the relative per~ 
centages in the two worlds are very ~lifferent, as will app~ar from the follow­
ing table, the Lygreidre having 33 per cent of the whole Atnerican fauna 
against 19~ per cent in Europe; the Pentaton1idre 24 per cent in America 
against 25~ per cent in Europe, these two striking contrasts combining to 
give the Lygreidre the totaJ preponderance, hitherto enjoyed by the Penta­
tomidre; the Coreidre 22 per cent in America against 9~ per cent in Europe, 
and the Capsidre 9 per cent in America against 10 per cent in Europe. 

Summary list of known fossil Heteroptem. 

North America. Europe. 

Families. 

Genera. Species. Genera. Species 

-----------

Corixidoo ..••.. _ ...... 2 3 . 1 2 

N otonectidoo .......... 1 1 1 3 

Nepidoo ..•••• . - .. -....... 0 0 2 4 

Belostomatidoo ............... 0 0 1 2 

Naucoridoo .... --- .. ---. 0 0 2 2 

Galgulidoo .••.....••.. 1 1 1 1 

Saldidoo .............. 0 0 1 1 

Veliidoo .............. 2 2 1 1 

Hydrobatidoo _ .••.•... 2 3 2 2 

Limnobatidoo ......... 0 0 2 2 

Reduviidoo ...... _ .... 2 2 7 14 

Nabidoo ·----- ---- ....... 0 0 2 7 
Aradidoo .............. 0 *0 1 5 

Tingididoo ............ 3 3 4 5 

Acanthiidoo ---- ~ ---- 1 1 0 0 

Capsidoo .............. 7 13 13 20 

Physapodes .......... 3 3 4 21 

Lygooidoo ....•. _ --- ... 26 51 6 39 

Coreidoo .............. 14 34 12 19 

Pentatomidoo .••••.... 16 37 14 5I 
-----------

TotaL ............ 80 154 77 201 

* What I formerly thought to be Aradidre turned out to be Myodochina. 
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Of the other sn1aller families the only ones which surpass more than 
five known fossil species· in all are the Nabidre with s.~ven species and the 
Tingididre with eight; of these ther~ have been found in America no Nabi­
dre whatever and the smaller half of the Tingididre. Other fan1ilies not found 
in America are the N epidre, Beloston1atidre, N aucoridre, Saldidre, Limnoba­
tidre, and Aradidre, all but the Saldidre having more than one species in 
Europe. On the other hand the only family found in Atnerica and not in 
Europe is the Acanthiidre with a single species. The remaining smaller 
families represented on both continents vary in their nutnbers from one to 
three in America and from one to four in Europe. 

If, however, we omit from this enumeration the forms which have been 
found in amber, and thus compare those of the rocks only, as in the follow­
ing table, we shall meet with somewhat different results. 

Table of fossil Heteroptera front rock deposits. 

North America. Europe. 

Families. 

Genera. Species. Genera. Species. 

-------

Corixidm ···--· .•..•.. 2 3 1 2 . 

Notonectidm .• __ •. ---. 1 1 1 3 

Nepidm ·----· • . ...... 0 0 2 3 
Belostomatidm .... _ ... 0 0 1 2 

Naucoridm •• -- ...•.•. 0 0 2 2 
Galgulidre .. _ ...... _ .. 1 1 1 1 

Saldidre ...•.......... 0 0 0 0 

Veliidm ··-·-· ........ 2 2 1 1 

Hydrobatidm ..••..... 2 3 0 0 

Limnobatidm ......... 0 0 1 ] 

Reduviidre . _.- •...... 2 2 6 12 

Nabidre ....... ---· ....... 0 0 2 5 
Aradidm . __ ••... __ ..•. 0 0 1 2 

Tingididm ----· ·-- --· 3 3 3 4 

Acanthiid~e ...••...... 1 1 0 0 

Capsidm .........• _. _. 7 13 1 1 
Physapodes .. __ •..... 3 3 4 18 

Lygmidm. ---- .....••. . 26 51 6 37 
Coreidre .. ___ •..• _ .... 14 34 1L 18 

Pentatomidm . .....•.. 16 37 14 50 
----------

Total._. __ . . ... - .. 80 154 58 162 



. 
HEMIPTERA_:.HETEROPTERA. 341 

The principal change which may be noted here is the almost total 
extinction of the Capsidre in the ·European representation which shows but 
a single species; the Saldidre and Hydrobatidre do not appear and the 
Aradidre are notably reduced. The greatest contrasts between the Euro­
pean -and A1nerican rocks, with an almost equal total number of species,1 is 
seen in the Capsidre, which have 8 per cent of the total fauna in America, 
0.6 per cent in Europe, and the Coreidre with 22 per cent in America and 
11 per cent in Europe ; these are the only cases of striking contrast in 
which the American fauna is the richer; the others are the Reduviidre, 1.3 
per cent for America, 7.4 per cent for Europe; the N abidre, none for America, . 
3 per cent for Europe; and the Physapodes 2 per cent for An1erica, 11 per 
cent for Europe. The contrasted balance of the Lygreidre and Pentatomidre 
is well seen, Amer~ca having 33 per cent of Lygreidre and 24 per cent of 
Pentatomidre, Europe 23 per cent of the former and 31 per cent of the latter. 

Very little change appears in the smaller families (a relatively s1nall 
number of which occur in amber) except in the entire absence of any repre­
sentatives of Hydrobatidre and Saldidre, the former occurring in Arnerica. 
It is also surprising to see how little the l~rger families (with a single excep­
tion) are affected by the new table, amber having but the meagerest possi­
ble contribution to offer to the Pentatomidre, Coreidre, Lygreidre, and 
Physapodes, while the single exception noted above of the Capsidre is a 
startling one, an1ber furnishing nineteen of the twenty Enropean r.rertiary 
species . 

It ·rna! be worth while to extend some of these comparisons in a differ­
ent direction, that of existing An1erican faunas. There are, I believe, but 
three opportunities for such comparison. First, Mr. Uhler's Check-list of the 
North American Heteroptera (1886), which en1braces all species known at 
the tin1e, including the Mexican and West Indian; second, the same writer's 
valuable List of the Hemiptera of the region west of the Mississippi (1876), 
which represents particularly the geographical region of our Tertiary fossil 
Heteroptera; and, third, Mr. Distant's contribution to the Biologia Centrali 
Arnericana ( 1880-'89), which has a decidedly more southern aspect than 
Uhler's general list. Distant's work has progressed only through the larger 
fatnilies (in reverse order to that followed here) and indeed at this writing the 
supplement to the first volume is not complete, and accordingly in what 

1 In the enumeratwn of the European species a considerable number of undescribed species are intro­
duced whose presence has been merely indicated by statements of different naturalists . 

• 
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follows I have omitted all consideration _of that, to make the comparisons 
more equable . . For the same reason, in order to use the last work at all, I 
have instituted comparisons ·only between the families there elaborated, and 
have used the family groups in the same sense as there, except only that 
I have regarded his Pyrrhocoridre as a group of Lygreidre. 

These four families are indeed the very ones, and, as will be seen, the 
only ones which assume any importance in the American Tertiaries; and 
a comparison of their interrelation as to numbers can be shown succinctly 
by the following table, which exhibits the relative percentage of representa-

. tion of each of these farnilies in the different regions and times as represented 
in the published lists-the only av~ilable ones, and which may be supposed 
to represent, not the numbers, but the relations with tolerable accuracy: 

! 

American Uhler; Uhler; Distant; 
Families. Tertiary. Western General Central 

. LiRt. List . America. 

Capsidre ................ · .. -~ 9.6 11.0 25.0 27.3 
Lygreidre ..... _ .... __ .... __ .. 37.8 31.4 19.2 17.7 . 
Coreidre .• __ ......... _ ... · .... 25 1 23.1 21.6 21.7 
Pentatomidre .. __ ..... _ ...... 27.4 34.5 34.1 33.2 

---------------
Total . _ . _ ...... _ .... _ .. 99.9 100.0 99.9 99.9 

The correspondence of the numbers in the las~ two columns ·is even 
l~ss remarkable than the disturbance of the relative percentages of the Cap­
sidre and Lygreidre of the western list when cornpared with those of the 
American and Central American fonns ; the merest indication of such an 
overturn is shown in the comparison of the nearer American and the more 
distant Central American lists ; but the overturn is still n1ore complete and 
in the satne direction when we com pare the existing and the fossil fauna of 
the West. The relative representation, then, ?f the four principal families 
of the Tertiary Heteroptera of the western half of our continent agrees con- . 
spicuousl y better with the relative representation of the existing fauna of the 
same geographical region than with that of the other regions of the same 
world. Either the physical conditions . of the region . in question have 
remained since Oligocene times in the same relative contrast to those of the 
other regions under comparison, or the present Heteropterous fauna of the 
West shows a decided relation to that which existed on the same ground in 
Tertiary times, or both. 
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As in the Homoptera, and for the ·same general reasons, it has been 
found imperative to establish in the Heteroptera a large number of new 
generic groups to treat them on the same principles that guide the zoloogist. 
Characteristics of structure in antagonisn1 to those prevalent to-day in the 
same groups run throughout large divisions, or even families, and must 

. be taken into account if we are to do justice to the facts. Bringing these 
thus into prominence will serve the useful purpose of stimulating inquiry 
into their meaning and origin, which the data at present at hand seem 
inadequate to explain. That many of these extinct types attained a high 

· degree of differentiation is readily seen by a glance at the tabular view at 
the end of the volun1e, where a large nu1nber of the genera will be found to 
have been represented by a half dozen or more species each, some of them 
at the time very abundant in individuals. 

. Family CORIXID.£ Douglas and Scott. 

This family, which first appears in the Tertiaries, 1 is very poorly repre­
sented there. Only two European species are known, one each from 
Oeningen and Stosschen. The latter species, very small and probably 
immature, is hardly recognizable except as a water-bug of some kind. That 
from Oeningen, referred like the other to the existirig and wide-spread genus 
Oorixa, is intermediate in character between the two species of Oorixa fr01n 
Florissant we are able to add here. But the most interesting form which 
we give below is the strange insect from Florissant, unfortunately but 
imperfectly preserved, which seems to combine some of the characters of 
Oorixidre and Notonectidre, and to form the type of a new genus, probably 
most nearly allied to Sigara. 

PROSIGARA gen. nov. ( 7rpo, Sigara, nom. gen.). 

T.his is a very curious, robust, new form of Oorixidre, which seems more 
nearly related to the gerontogeic Sigara than the almost cosmopolitan Oorixa. 
It is, however, clearly distinguished fron1 either in the great size of the head. 
[This is given, however, as much too large in the plate, where the femur of . 
t.he left fore leg is confounded with it.] The head is even larger than in the 

1 Unless the poorly preserved insect from the white Jura of Bavaria, which Oppenheim has recently · 
referred doubtfully to Corixa1 is to be regarded as belongin~ here . 

• 
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Notonectidre, subrotund, but embracing the thorax posteriorly as in Corixa; 
it has a median sulcation. The thorax is remarkably large, broader than 
the head, only about twice as broad as long, well rounded, posteriorly 
truncate, separating off a large triangular scutellum (again like Notonecta) 
whose posterior sides are convex and the apex rounded; it is only a little 
shorter than the thorax and about half as broad as it. The hemelytra are 
broad and well rounded, the clavus very broad, the mernbrane indistin­

guishable from the corium, the apex well rounded, the tips of the opposite 
pairs overlapping as in Sigara; the veins are numerous and divergent like 
the rays of a fan. The legs are long and slender, the middle pair nearly as 

long as the body, the tarsi. biarticulate, the joints subequal. 
A single species is known. 

PROSIGARA FLABELLUM. 

Pl. 22, Fig. 12. 

A single specimen, showing a dorsal view. The whole body is dark 
gray and the hemelytra delicate I y mottled, through which the dusky veins, 
growing darker apically, n1ake their way, and, radiating in the broader apical 
part of the corium, from which the 1nembrane is indistinguishable, form the 
most conspicuous feature of the markings; none of the last, however, appear 
in the clavus. The tarsus of the middle legs is not shown in the figure. 

Length of body, 6mm; breadth, 1.85mm; length of tegmina, 3.5mm; 

.breadth, 1.4mm; length of middle (~) leg beyond side of body, 5mm. 

Florissant. One specimen, No. 1098. 

CORIXA Geoffroy. 

As stated above, two European species of this widely distributed genus 
are known from the European Tertiaries, to which we are able to add two 
others from Florissant with well defined characteristic markings. 

Table of the species of Co1·ixa. 

Tegmina more than four times longer than broad ...•... _ ......•........•... __ .•.• _ .•. 1. C. vanduzeei. 
Tegmina less than four times louger than broad . _ .... _ ......... __ ••. _ .•. __ ............ 2. C. immet·sa. 

1. CoRIXA v ANDUZEEI. 

Pl. 22, Fig. 17. 

A very pretty species of about the size and form of C. alternata Say, 
but more nearly allied to C. interrupta Say, not only in markings but also 
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in the forrn of the costal field. I have seen but few of our many species of 
this genus, but Mr. Uhler, who has seen only the figure oft present spe­
cies, informs me that it shows most resemblance in markings to C. prreusta 
Fie b. of Europe. The thorax is dark and more or less mottl d with pale, a 
n1ottling which appears to have a transverse disposition, but the condition 
of none of the specimens allows one to say whether it is as regularly dis­
posed as on the hemelytra or not. On these the costal field i pallid with a 
dusky vein extending down the middle, and is very broad j st beyond the 
base, being in the middle of the basal half equal to one-t ird the entire 
breadth of the hetnelytra; beyond it narrows, and opposi e the oblique 
termination of the corium is lightly marked with the faintly nd delicately 
undulate narrow, dark, bands of the rest of the_ hemelytra; t ese are some­
what broader than the intervening pallid spaces, and trave se the coritun 
and clavus alike with tnore or less but ordinarily not much 'r:terruption at 
the suture; on the nwmbrane these darker bands become sha tered as if by 
a jar which has almost but not quite destroyed at once their ransverse and 
their linear character. 

Length of body, 7.5mm; of tegn1ina, 6mm; breadth of cl sed tegmina, 
2.5mm. 

Named for Mr. E. P. Van Duzee, of Buffalo, a careful tudent of our 
native Hemiptera, whose as:sistn.nce has been of great servic in the study 
of the fossil forn1s. 

Florissant. Five specimens, Nos. 3219, 3409, 3665, 51 

2. CoRIXA IMMERSA. 

Pl. 22, Fig. 16. 

A robust form with more obscure markings than the receding but 
very similar in character. The head and thorax are dark and uniform, 
and the hemel37 tra may best be described as dark, traverse 1nore or less 
distinctly, more distinctly distally than next the base, with p le, tremulous, 
continuous threads, which cross corium and clavus alike but re stopped by 
the costal field, which is slender and nearly equal throughout on the mem­
brane_ the markings are shattered and present precisely the ap ea1·ance they 
do in C. vanduzeei; the markings bear much resemblance .o those of C. 
hellensii Sahib. of Europe, as figured by Snellen. 
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Length of body, 6mm; of tegmina, 5mm; breadth of closed tegn1ina, 
2.85mm. 

Florissant. Three specimens, Nos. 1456, 2238, 6978. 

Family NOTONECTID..tE Stephens. 

This family of water-bugs makes its first appearance in the Tertiaries, 
and then in very scanty numbers. But four species are known, all of them 

referred to the existing genus N otonecta, which has now a wide distribu­
tion. The three known European fossil species have been reported respect­

ively from Kutschlin, Rott, and Aix. The fourth is the species from · Flor­

issant, described below. 

NOTONEOTA Linne. 

A. single small species of this genus has occurred at Florissant of a sim~ 
ilar size as, but of a more robust form than, the species described by Deich­
miiller from Kutschlin; a second larger species has also been described by 
Heyden from Rott, and a third has been indicated by Hope fron1 Aix. 

Existing species of the genus n1ost abundant in temperate regions are found 

nearly all over the world. 

N OTONECTA EMERSON!~ 

Pl. 22, Fig. 11. 

A small species, of which possibly only immature individuals are at 

hand. The smaller showing the dorsal surface is certainly so, and the other 

showing the ventral surface is not clearly determinable in this respect. The 
. description is taken mainly fron1 the larger. It is of a very regular oval 

form and is apparently rnature, since on one side is seen the edge of the 
hemelytra, or what can hardly be regarded otherwise. Fringes of combed 
hairs are directed obliquely backward on the sides of the abdomen, and the 
median forked line on its posterior portion seems to indicate the hemelytral 
suture of the upper surface seen through the body. The hind legs are of 
the usual type, terminating in a blunt point-blunter thari appears in the 
figure, and are minutely fringed with _delicate short spines. The femur, 
tibia, and first tarsal joint are subequal. 
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Length of body, 4.2mm; breadth, 1.85mm; length of hind legs, 5.35mm. 

The species is named for the Massachusetts geologist, Prof. B. K. 
Emerson, of An1herst. 

Florissant. Two speCimens, Nos. 3857, 10729. 

Family GALGULID.£ "Westwood. 

The only fossil hitherto known as belonging to this fan1ily is an insect 
frorn the brown coal of Rott, described by Heyden as a mite under ·the 
name . Lirnnochares antiquus, but shown by Bertkau to be a galgulid, and 
probably only a larval skin of one at that. Bertkau also regards the Flor­
issant fossil, described above as a Thysanuran under the generic natne 
Planocephalus, as a very similar creature and probably a larval galgulid, 
but in this I can not follow him; nor are any other Galgulidre known among 
the n1ass of insects fo~nd at Florissant. In the similar beds at Green River, 
however, a single insect is preserved (all but the abdomen) which seerns to . 
present characters which show it to be the nearest related to Pelogonus, 
which, however, I know only fron1 description and the figure of Dufour. 
_The present species is very remarkable for several points: the forn1 of the · 
head, the absence of any sign of eyes on the upper surface of the sa1ne 
( darke.r patches at the outer limits of the head probably indicate their exist­
ence at this point beneath), the flattened body, and the long, rod-like legs, 
the front ·pair longer and larger than the others, but quite. similar in char­
acter (except for lacking a tarsal joint) and in no way raptorial. It shows 
certain resemblances to Aphel~cheirus, but on the whole seems rather a 
member of this family than of the Naucorldre. 

NECYGONlJS gen. nov. (riuv;, yorrj). 

Body broad oval, apparently much flattened. Head subsemicircular, 
more than twice as broad as long, the front border strongly and uniformly 
rounded, hind border truncate, nearly as broad as the thorax, the eyes ap­
parently wholly inferior, situated at the posterior outer angles. Rostrum 
long, lancet-shaped~ riot very sharply pointed, the last joint about a fourth 
of the total length. Antennre long and slender, considerably longer than 
the width of the body, the last joint nearly as long as the tarsi. All the 
legs long, slender, rod~like, similar, the femora nowhere swollen· but twice 
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as broad as their tibire, which equal or surpass them in length, the fore 
femora considerably longer than the middle pair; all the tarsi eq nal, but 
the fore tarsi two-jointed, the others three-jointed, the joints of each sub­
equal. 

This ge~us differs markedly from Pelogonus, to which it appears to be 
the most nearly allied, in the great length of the fore legs, which seem to 
show a relationship to the N aucoridre, though they are in no sense raptorial. 
It is also peculiar for the want of eyes upon the upper surface of the head. 
The legs are smooth. 

A single species is known. 

NECYGONUS ROTUNDATUS. 

Pl. 7, Fig. 8. 

Although the abdomen is wanting, the form of the anterior part of the 
body, with the anterior position of the legs, would indicate that the creature 
was of a short oval forrn, very likely twice as long as broad. The flat 
body, both head and thorax, are of a slightly granular t~xture, and of a 
dusky color, uniform for body and legs, except that the head is slightly 
darker than the rest. 

Breadth of body, 3.5mm; head, 2.5mm; length of head, 1 mm; rostrum, 
2.6mm; antennre (as far as preserved, detached from the body), 4mm; fore 
femora, 3.25mm; tibire, 3.75mm; tarsi, 1 mm; middle femora, ~.75mm; tibire, 
2'.65mm; tarsi, 0.9mm; hind tarsi, 1.2mm. 

Green River, Wyoming. One specimen, No. 107, Dr. A. S. Packard. 

Family VELIID£ Douglas and Scott. 

West wood states that species allied to V elia occur in the Secondary 
rocks of England, but there is no figure of them, and this is the only men­
tion of their occurrence before the Tertiaries. Similarly their only n1ention 
in the later series is by Serres, who says that at Aix a species of" Gerris' 
occurs which he compares to V elia currens. In our own Tertiaries two 
species have occurred, at Florissant, each apparently belonging to a dis­
tinct and extinct genus; these I have called Palreovelia and Stenovelia. · 

Table of the genem of Veliidre. 

Hind tibire and first tarsal joint armed at tip with long spines ...•...•... ~ . . ..•••...••• 1. Palceovelia. 
Hind tibioo and first tarsal joint not armed at tip with long spines ....................... 2. Stenovelia. 
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1. P AL1EOVELIA gen. nov. ( ;raitazos-, V eli a, norn. gen.). 

Head n1uch as in Microvelia, sn1all, subtriangular, with rounded angles, 
a little broader than long, plunged to the eyes in the roundly emarginate 
prothorax, and continuing the curve of its rapidly narro~ing sides, the part 
in front of the eyes a little shorter than they. Thorax pentagonal, the sides 
subequal, the lateral faces straight, the front concave, the posterior faces 

. still more concave but a little shorter than the others, the n1edian posterior 
process not reaching far back, rather acute. Body widest at the post~rior 
sides of the thorax, the abdon1en tapel1ttg but little, in its pqsterior third 
roundly narrowing, terminating i~ a bifid plate, the posterior part of the 
abdon1en bluntly conical, and the entire body having a long ovate shape. 
Hind legs very short, only reaching the tip of the abdomen, the fen1ora and 
tibire of nearly equal length, the tarsi longer than either, the tibire and first 
tarsal joint both arn1ed at the tip with prominent delicate spines, the tarsi 
three-jointed. 

A single species is knowno 

p AL1EOVELJA SPINOSA • 

. Pl. 22, Fig. 13. 

The single specimen appears to be s_een on the ventral surface only, 
showing a pale gray abdomen, while all the other parts are black; the 
thor~x and base of abdomen are clothed _not very densely with exceedingly 
fine, short, dark hairs directed laterally outward, while beyond, an obscure 
dotting on the abdomen would seern to indicate similar but erect hairs. The 
legs are pretty thickly beset with fine, stiff hairs, the apical spines _of the 
tibia and first tarsal joint about as long as the width of the joint, the tibire 
also with an apical or preapical spur fully twice as long. 

Length of body, 3.65mm; breadth, 1.85mm; length of hind femur, o.smm; 
tibia, o.smm; tarsi, 1.2mm. 

Florissant. One specimen, No. 13325. 

2. STENOVELIA gen. nov. ( orcvd~,l Velia, non1. gen.) 

Body robust, blunt oval. Head narrow but not very small, rounded 
subquadrate, about half as large as the pronotum, but rather longer than it, the 

1 'fhe name is given in allusion to the confined surroundings of this genus of Veliidre, not to any 
slenderness of form. 
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moderately large eyes at the very base. Antennre four-jointed, about reach­
ing to the base of the middle legs, the joints of nearly equal length, but the 
first and fourth a little the longest and the seco~d shortest, the first cylin-· 
drical and n1oderately stout, the last oval, the others obovate and a little 
slenderer. Pronotu1n faintly set off from the rest of the thorax as a trans­
verse piece more than twice as broad as long, the thorax as a whole pentag­
onal, the posterior border being sub~ngulate and the posterior sides of the 
pentagon -only slightly obl!que; front margin straight and longer than any 
of the others, though the thorax narrows forward rather rapidly. Legs short 
and stout, th~ fore legs about hal,.as long as the others, the hind pair the 
longest, though the n1icldle and hind fem~wa are subequal ; the hind tibire 
longer than the middle tibire or than the femora, while the femora and tibire 
are equal in · the fore and n1iddle Jegs, or the tibia is only slightly longer 
than the fmnur in the middle legs; tarsi three-jointed, the joints tolerably 
long, the last a little shorter than the others . Abdomen oval, well rounded, 
the 1ast . two joints sometimes produced. No trace of wings. 

A single species is known. 

STENOVELIA NIGRA. 

Pl. 22, Figs. 8, 14. 

Whole body uniformly dead black; · the pigment in some cases has 
broken in flakes fron1 the legs, especially the middle and hinder pairs, giving 
them a mottled appearance which is purely accidental. The whole body, 
including the legs, uniformly sn1ooth, with no trace of hairs or spines. 

Length of body, 3. 7 5mm; breadth, 1.65mm; length of antennre, 1.1 mm; 
fore fen1ora, 0.75mm; tibire, 0.75mm; tarsi, 0.35mm; middle femora, 1.2mm; 
tibire, 1.3mm; tarsi, o.smm; hind femora, 1.2mm; tibire, 1.4mm; tarsi; 0.8mm: 

Florissant. Twenty-three specimens, Nos. 875, 878, 1934, 2936, 3020, 

3268, 3866, 6497' 7565, 9243, 9499, 9563, 9589, 10344, 10691, 10787, 
10945, 12074, 12098, 12099, 12936, 14025, 14~81. 

Family HYDROBATID£ Stal. 

This family was perhaps known in Mesozoic times. Oppenheim, 
indeed, figures two species which he refers to a new genus Halometra, Slip­
posed to belong here, but which Deichmiiller has shown should be referred 
to the .4-cridii, among Orthoptera. Perhaps here, however, belong unfigured 
and undescribed- forms from the English rocks referred by Westwood to 
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Hydrometra :In the European Tertiaries Ger1nar figures two insects he 
regards as immature and as belonging to Hydrometra or _Halo bates, or both, 
and which also appear to belong to this family. Burmeister further says 
that Serres mentions a " characteristic Hydrometra,; f1:0n1 Aix, but as a 
comparison will show, he has evidently written Hydrometra for Ploiaria, 
and that is quite another insect. In our own country we have a couple of 
species from Wyoming and British Oolun1bia belonging to an extinct genus, 
Telmatrechus. described below, related to H ygrotrechus, found in the 
North Temperate zone of ·both worlds; and a species of Metrobates, a 
genus peculiar to eastern North An1erica. 

TELMATREOHUS gen. nov. ( riA.fla, rpixm). 

This genus is closely allied to Hygrotrechus Stftl, and, con1bining as 
it does many of the features of this genus and Limnotrechus SHU, may well 
have been the lineal predecessor of both. The antennre have the first joint 
only a little longer than the second. The eyes a.re not at all prominent. 
The thorax is relatively shorter than in Rygrotrechus. The legs are very 
long, the tibire of each pair of legs about as long as the femora of the same 
legs, an equality which I have not found in any other genera of Hydro­
batidre; in the fore legs the equality is perfect; in the middle legs the 
tibire are slightly longer, in the hind legs slightly shorter, than the femora ; 
the hind femora are slightly longer than the n1iddle pair; so far as can b'e 
told from the imperfect remains the tarsi of the middle and ·hind l.egs are 
very muc~ shorter than, not a half or probably a third . the length of, their 
respective tibire. The posterior lateral edges of the sixth abdominal seg­
ment are produced to a tooth precisely as in Lin1notrechus. 

Two species are ·found in the western Tertiaries. 

Table of the species of Telmat1·echus. 

B_ody stout, with almost regularly tapering abdomen ...••. ·----· ........ ·----·-----· ...... 1. T. stali. 
Body slender, with nearly equal abdomen, tapering distinctly only at the extremity ... 2. T. parallelus. 

1. TELMATRECHUS ST ALI. 

Pl. 2, Figs. 11, 12. 

Hygrotrechus stiili Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 183-184B (1879). 

The thorax seems to be shorter than in H ygrotrechus, with the limit~ 
of the prosternum more visibly marked from above; the eyes do not ap­
pear to be so promin~nt, and the first antenna! joint would seem, from the 
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position of the others, to be shorter than in H ygrotrechus. The insect is of 
about the san1e siz~ as our H. ren1igis (Say). The head, as seen on a side 
view, is small and rounded; thorax minutely scabrous lik~ the head, nar­

rowing rather rapidly and uniformly, the posterior limit of the prosternum 

marked by a slight depression next the anterior coxre, the whole thorax con­
siderably longer than broad. Abdomen tapering, the apical angles of the 
sixtlL segment produced to a sharp but short spine, reaching the middle of 

the succeeding segment. Antennre nearly (perhaps quite) as long as the 
·head and thorax together. Fore femora equal, stout, as long as .the tl~orax; 
fore tibire of the same length; tniddle and hind legs very slender; middle 

fe1nora considerably n1ore than twice as long as 1he fore fentora, the tibire 

nearly three times as long as the fore tibire and of the sarne length as the 
hind femora; hind tibire a little n1ore than . twice as long as the fore femora; 
first joint of hind tarsi about one-fifth the length of the hind tibire. On one 

of the specimens, preserved on a dorsal view, a line is seen proceeding fi·om 
either side of the .thorax, directly in front of the middle coxre, and passing 
toward · and nearly to the 1niddle of the hinder edge of the second abdonl­
inal segn1ent with sotne distin.ctness, accompanied on the second and third 
segments- by other lines which seem to indicate the veins of the tegn1ina, 

the first n1entioned line being the sutura clavi; but all trace of lines is lost 
beyond the third seg1nent, as if the wings did not extend over n1ore than 

half the abdomen; on the specimen preserved on a side view, they appear 
to extepd to the hind edge of the sixth abdominal segment. Attached to 
the posterior extremity of the abdomen is a pair of stout lappe_ts, nearly 
straight, but curving slightly outward, equal, about twice as long as broad, 

rounded and very slightly produced at the tip. 
In a specimen (No. 70) which I have considered an immature indi­

vidual of this species, but which may possibly be a Metro bates, the ~iddle 
and third femora are of equal length. 

Length of body, 19.75mm; of head, 1.5mm; of thorax, 5mm; breadth of 

anterior extren1ity of thorax, 1 7 5mm; of posterior extrernity, 3.5mm; of sixth 
abdominal segment, 2mm; length of fore femora, 5mm; of fore tibire, 5mm ; 

of n1iddle femora, 12.5mm; of middle tibire, 14mm; of hind femora, 14mm; of 

hind tibire, 11.5mm; of first joint hind tarsi, 2.3mm; of abdominal lappets, 
1.3mm; breadth of hind femora, 0.35mm; of hind tibire, 0.2mm; of hind tarsi, 
0.15mm. 
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I nan1e this interesting species after n1y lamented friend, Dr. C. SHU, 

of Stockholm, whose rnarvelous industry and keen insight into the structure 
oi Hemiptera is known to · all entorrwlogists. 

Three miles up the north fork of the Similkameen River, British 
Columbia. Three specin1ens, Nos. 70, 71 and 72, 73. Geological Survey 
of Canada, G. M. Dawson, collector . . 

2. TELMATRECHUS PARALLELUS. 

Pl. 4, Fig. 1. 

Two specimens are at hand, neither of them quite perfect. The species 
differs markedly from the preceding (with which it agrees in size) in the 

almost perfectly parallel sides of the abdomenr which is of the same width 
as the thorax; it tapers only on the last two segments. The head as seen 
on a side view is perhaps shorter than in T. staJi, and very much sn1alier 

than the thorax; as there, both it and the thorax are rninutely scabrous. 
. . 

The whole body is of a tolerably uniform dark testaceous color, and the 

segments of the middle of the abdomen are about equally long and broad, 
while in T. stali they are nearly twice as broad as long. 

Length of body, 20mm; breadth of thorax, 2. 7 5mm; of sixth abdominal 
segment, 2.25mm; length of fore fen1ora, 5-5.5mm ; fore tibire, 5-f).f>mm; mid­
dle femora, 11-13mm; hind femora, 13-15mm. 

Twin Creek, Wyoming. Two specin1ens, Nos. 14601, 15076. 

METROBATES Uhler. 

A single species of this genus is known, inhabiting the eastern United 

States. · A much larger and son1ewhat slenderer forn1 appearing to belong 

here occurs in the Florissant beds. It was provisionally referred by rne to 
Halobates before Metrobates was known to me autoptically. 

METROBATES JETERNALIS. 

Pl. 22, Fig. 15. 

Body considerably elongated, but solely by the prolongation of the 
mesonotun1, which is about twice as long as broad, thus separating at con­
siderable distance the fore and after legs; the abdon1en is no longer than 

VOL XIII--23 
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the width of the thorax and tapers rapidly to a point; the wings are slender, 

puprefor.m, ovate pads having a subbas~l ·circular n1acula, a central, longi­

tudinal costal striga, and just beyond it a strongly oblique, subtriangular, 

costal patch, all pallid on a blackish ground; these do not clearly appear 
on all specimens. The head is not well preserved on any specimen. The 

legs are very delicately covered with short and exceedingly fine recumbent 

hairs, and fringed beneath with an almost equally delicate serie~ of short · 
distant . spinules. 

Length of body, 7mm; breadth, 1.75'mm; length of fore fen1ora, 2mm; 

tibire, 1.6mm ; tarsi, 1.1 rum ; middle fenlora, 4.25-6mm; tibire, 4 3mm; tarsi, 

2+rnm; hind fmnora, 3.5-5.5mrn ; tibire, 4mm. 

Florissant. Three specirnens, of which one is immature, Nos. 5525, 

10723, 12782. 

Family REDUVIID£ Stephens. 

This family, to whic4 so considerable a share of our no:rth temperat~ 

bugs belongs, is represented in the European Tertiaries by a nun1ber of 

species and genera belonging to no less than five different subfamilie~. All 

the genera are n1odern types. The Reduviina are the more common, 

Harpactor having six species at Oeningen and Radoboj, Evagoras one at 

Oeningen, while species of Reduvius (in a broad s~nse) are mentioned as 
occurring at Aix and in am her; the Piratina are represented by a Pirates 

at . Radoboj ; the Acanthaspidina by a Platymeris in an1ber; the Stenopo­

dina by two species of Stenopoda at Oeningen, and the Plooariina by a 
Ploiaria said to occur at Aix. 

Curiously enough, the fan1ily is very rneagerly displayed at present 
in the American Tertiaries. At n1y first examination 1nany species were 

placed here provisionally which a closer study showed to belong elsewhere; 

and even the "Reduvius" described from the Green River beds belongs, 

as I have elsewhere shown, rather to the Corizida. There rernain only a 
couple of forms at Florissant, each known only by a single specimen, to 

represent this great family. One belongs to the Acanthaspidina, but ·shows 

no affinity to the single mernber of this group known frorn amber, the other 

to the Saicina, and both rnust be referred to extinct genera, in direct and 

· complete opposition to the European Tertiary Reduviidre as we know them 
to-day. · 
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Subfamily ACANTHASPIDINA StiU. 

The only species hitherto found fossil in this subf~mily group is one 

described many years ago. as a Platymeris by Germar, and was found in 
Prussian atnber. The one ·given below is the first fron1 the rocks. 

EOTHES gen. nov. (ljm8z). 

A genus of Acanthaspi~ina of unusually slender form. Head only a 

little longer than broad, the eyes of moderate size and prominent, the part in 

front of them about twice as long as the postocular part, the front truncate 

and slightly emarginate; ocelli large, situated opposite the hinder edge of 

the eyes, separated only by their own diameter or slightly n1ore than that. 
Antennre apparently seated on small protninences somewhat in advance of 
the eyes, the prominences with a small exterior spine; first joint longest, 
longer than the width of the thorax, second and third joints subequal, and 

a little slenderer and shortfjr than the scarcely incrassated terminal joint, 

the whole nearly two-thirds as long as the body. Thorax as a whole 

cuneiform, tapering forwar4 regularly but not strongly, the sides almost 
straight, the tapering· portion scarcely shorter than its breadth, unarmed; 

scutellum very tapering, pointed, but hardly produced into a spine. Legs 
long and slender, wholly unarn1ed, similar in form to those of Opsicmtus, 
the first hind 'tarsal joint nearly twice. as long as the second and third 

together. Hemelytra slender, with no prominent veins, the coriun1 elon- . · 
gated externally, the membranal suture very oblique and sinuous. 

Apparently nea~est to Opsicmtus Klug, this genus differs frorn it in its 
Inuch slenderer form, the want of a strong I y constricted neck, and the 

stoutness of the tern1inal joints of the antennre; the structure of the tarsi is 

also peculiar. 
A single species is known. 

EoTHES ELEGANS. 

PI. 26, Fig. 5. 

The whole .body is dark, but is marked laterally by a black stripe 
which follows the outer n1argin of the . thorax viewed from above; fron1 the 
base of the hemelytra forward, and appears to cross also the head, follow­

ing the inner margin of the eye and terminating on the. front, the whole 

tolerably straight and continuous, with a slight angle in passing from the 
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thorax to the head; besiJes this the disk of the thorax is darker, leaving 
of a lighter color ·nearly the whole anterior lobe and the outer posterior 

angles within the black stripe, ~nd the whole thorax is rather distantly and 

heavily punctate with black; the scutellum is also light colored, narrowly 

1nargined with blackish on all sides, but heavily in the lateral angles. The 
hemelytra. have the .coriun1 dusky and the 1nembrane fuliginous, the former 
with the veins punctate in black. Legs pale and uniform, except that the 

tips of the tibire and the tarsi are dusky; these are also clothed with exces­

sively fine hairs. 
Length of body, 10.15mm; breadth of thorax in front, 1.08mm; at gTeat­

est, 1.75mm; of abdon1en, 2.25mm; length of antennre, 5.6mm; their apical 
joint, 1.55mm; fore fetnora, 2.65mm; rniddle femora, 2.75mm; hind femora, 
3.4mm; hind tibire, 4.45mm; tarsi, 1.45mm; first tarsal joint, 0.9mm. 

Florissant. One specimen, No. 12469. 

Subfamily SAICINA Stal. 

The Rpecies described below is the only one of this subfamily which 

has ever been recognized in a fossil state. 

TAGALODES gen. nov. (Tagalis, nom. gen.). 

Body elongated, of nearly uniforrn width. · Head, including the eyes, 
considerably broader than long, advanced considerably and rather broadly 
in front of the eyes; no ocelli; rostnun considerably longer than the head, 
the ·basal joint longer than the two subequal apical joints. Thorax rapidly 

tapering in front, the head separated frOtn it by a short constricted neck, 

broadest posteriorly and slightly broader than the abdon1en, and here angu­
late; the angle not produced laterally as .a spine; scutellun1 triangular, of 
about equal length and breadth, the posterior angle more acute than the 
other~ by the slight etnargination of the sides, but not produced into a spine 

nor even pointed. Legs long a1~d slender, unarn1ed, the fen1ora and tibire 
of nearly equal length, those of the hind legs n1uch longer than the others, 
all the tarsi very short, very slender, cylindrical, artued with a pair of claws. 

A single species is known. 

Allied to Tagalis StaJ, frotn which it differs in the relative brevity of 

the thorax and the absence of any median constriction, the simple angular 
posterior termination of the scutellurn, the absence of spinulation on the fore 

I. 
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femora, and the cylindrical character of the tarsal joints. Tagalis is known 

to me only by Stal's description. 

T AGALODES INERMIS. 

Pl. 26, Fig. 15. 

A single specimen is pre.served, seen on a dorsal view with the wings 

of one side lost, of the other partially expanded. The head and thorax are 

very dark and uniforn1, the hen1elytra with the corium, like the abdornen, 

dark testaceous, the men1brane pale fuliginons; the veins of the membrane 

show a pair of vel'y elongated parallel loops running rnore than half way to 

the margin, the upper the broader and n1ore distinct (the lower not shown on 

the plate). Lateral edges of the scutellum slightly n1arginate, the scutellurn 

itself with faint . transverse sulcations; surface of the thorax slightly and 

broadly rugulose. Legs pale testaceous, the ·fernora duskier toward the apex. · 

Length of body, 11.7 ,ryum; breadth, 3.1 mm; length of hetnelytra, 7mm; 

nliddle femora, 4mm; tibire, 4mm; tarsi, 1 mm ; hind tibire, 5.smm. 

Florissant. One specimen, No. 2696. 

Family TINGIDID£ Fieber. 

Nearly all the principal European rrertiary deposits have furnished a 

single, but only a single, species of this family of delicate Henliptera. That 

at Aix is only known as yet by Serres's reference to a species of Tingis, 

which he compares to T. cardui, now placed in Phyllontocheila. Novak 

figures a species of Monanthia fron1 Krottensee, Heer a very obscure Tingis 

fron1 Radoboj, and a species from Oeningen, well marked with long antennre, 

in one place as a Tingis, in another as a Monanthia, which is more ~orrectly 

referable to the latter; but what is of greater interest is an amber species 

referred to Tingis by Germar which belongs to the genus Eotingis estab­

lished below for a Florissant species, with exceptionally long antennre. A 

species of Monanthia also occurs at Florissant, apparently nearly related 

to the Oeningen form but with stouter antennre, and an obscure form fron1 

the same locality is probably referable to Piesma. 

PIESMA St. Fargeau and Serville. 

No fossils have heretofore been referred t? this genn&, which forms a 

group apart a1nong the Tingidid~, and which is better known 111 the Old 



358 TERTIARY INSECTS OF NORTH AMERICA. · 

vVorld (Europe and Africa) than in the New, but a single specimen from 

Florissant seems to be referable here better than elsewhere. 

PIESMA ~ ROTUNDA. 

Pl. 23, Fig. 6. 

A single insect, poorly preserYed, and showing a dorsal view is dubi­

ously referred here; if correctly, then the extreme convexity of the costal 

area of the hemelytra is characteristic of the species, as I find no modern 

type with so rotund a form. The head projects considerably in front of the 

eyes in two parallel processes nearly as long as the rest of the head; the 

head is only a little narrower than the quadrangular thorax, which is nearly 

a third broader than long and tapers slightly forward. The abdomen is 

subcircular. The legs and head appendages are not preserved, but the 

hmnelytra slightly surpass the · abdon1en, and the rnembrane, which occu­

pies about a third of t.hern, is filled with very faint and very large cells, 

through the meshes of which three or four oblique veins pass to the margin; 

the costal margin is followed in1mediately by a slight vein connected with 

the costa by feeble cross-veins, making subquadrate cells. 
Length of body, 3.5mm; including hemelytra, 3. 75mm; breadth of thorax, -

1 rom; abdomen, 1.65mm. 

Florissant. One specin1en, No. 7617. 

MON ANrrHIA St. Fargeau and Serville. 

As stated under the fa1nily, two species of this genus have been found 

in-the European Tertiaries, one at Oeningen and the other at Krottensee, 

and were so referred by their describers . . They differ considerably from 

one another, and the species we add here differs as rnuch fro1n each as they 

from each other. The characteristic features of the Oeningen species are the 

long antennre, which are as long as the width of the closed hemelytra, and 

the very narrow head; of the Krottensee species (which seems to ap­

proach M. quadrin1aculata Wolff sp. and M. wolffii Fie b .. both of Europe; 

see the figures by Snellen), the sinuous costal margin of the hen1elytra ·and 

the sinuous narrowing of the thorax; and of the Florissant species the at 

first biseriate, afterwards triseriate, arrangement of the reticulation of the 

costal area, and the tumid form of the regularly tapering thorax combined 

with the broad head. 
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MoNANTHIA VETERNA. 

Pl. 23, Figs. 5, 9. 

Body uniformly dark, the head and thorax with much the satne form 

as Eotingis, the thorax being largest just in ad vance of the rounded base and 

tapering forward, the head included, giving it much the form of a Xya arnong 

Orthoptera; as in Eotingis, there are no lateral vesicles; the abdomen is 
ovate and broader than the thorax. Antennffi nearly as long as the width 

of the abdomen, or slightly shorter than the head and thorax together; first 

two joints sirr1ilar and stout, the first a little longer than broad, the second 

_of equal length and breadth, the third slender and elongated, nearly as long 

as the thorax, the fourth clavate, as long as the first two together, but not 
quite so stout as they and as naked as the rest of the-antenna. Legs rather 

short and· stout, the hind· fen1ora just reaching the edge of the hemelytra. 

These extend sornewhat beyond the abdo.men and are sornewhat coarsely 

reticulate, biseriately arranged on the basal half of the costal area, triseri­

ately beyond. 
Length of body, 2.7-3mm; breadth of thorax, 1mm; abdomen, 1.2-1.4mm; 

length of antennffi, 1.15mm. 

Florissant. Six specimens, Nos. 2349, 3881, 4387, 6787, 7819, 9672. 

EOTINGIS gen. nov. (1a6~, Tingis, nom. gen.). 

Head triangular, about equally long and broad; antennffi of excessive 

length, almost as long as the body and very slender, the great lengt~1 

largely due to the prolongation of the middle joints, the last joint very deli­

cately enlarged so as to be faintly clavate, the club very long and slender. 

The pronotum is short, narrowest in front where it equals the head, truncate 

both at base and apex. Thorax tapering forward with no vesicular enlarge­

ments. Abdomen oval. Legs very long and slender, all the femora of 

nearly equal length, the tibiffi of sin1ilar length, the whole leg nearly as long · 

as the tegmina. These are broad and very long, extending well beyond the 

body, irregularly and ~lore or less finely and uniformly reticulate through­

out, the broad costal area as irregular as elsewhere. 

The genus perhaps falls in the neighborhood of Gargaphia Stal 

Two species are known, one found in Prussian amber, E. quinquecari­

nata Germ. sp., with carinate and regular! y tapering pronotun1 and the cos-

• 
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tal area of the hemelytra of uniform width; and the species described below 

from Florissant with smooth and turnid pronotum and the costal area of the 

hemelytra enlarging apically. They differ also in the length of the last 

antenna! joint. 

EoTINGIS ANTENNATA. 

PJ. 23, Figs. 1, 3. 

Two specimens, both figured, were all that were seen of this species 

when it was described; one shows a dorsal view, the other lies more upon 

its side; of the former the median projection in front of the head, shown 

upon the plate, is a mistake, and the two appendages can not be regarded 

as antennre, a portion of one of which crosses the right fore femur; the right­

hand apparent appendage of the head is probably the rostrum, but its 

apparent distal half is a mere discoloration of the stone at a different level; 

the left hand one is probably the left fore femur, a broken fragment of which 

or of a tibia appears as if attached below to the pronotutn. The color 

appears to be uniforn1ly dark, the legs perhaps a little paler. The last 

antenna! joint is as long as the elongated middle joints, but it enlarges grad­

ually toward the tip, and then, at a distance from the tip of twice its breadth, 

suddenly diminishes and is rounded off. The prothorax is largest a little 

behind the tniddle, and tapers considerably in front, being tumid whether 

viewed laterally or from above, but especially the formfn'; it is well rounded 

posteriorly, truncate anteriorly, and smooth. The hemelytra extend far 

beyond the abdornen, and are filled with an entirely irregular reticulation, 

in which the meshes are approximately of the san1e size and of about the 

diameter of the antenna! club; the longitudinal vein delimiting the costal 

area runs parallel to and distant frorn the costalrnargin in the basal half of 

the hemelytra, and then eli verges gradually from it in a graceful curve. 
Length of body, 3.65mm; including tegtnina, 4.5mm; of tegmina, 

3. 7 5mm; breadth of thorax, 1.1 mm; length of antennre, 3. 7 5mm; hind fenlora, 
1.25mm. 

Florissant. Four specimens, Nos. 2698, 4365, 5596, 10763. 

Family ACANTHIID£ Leach. 

The only fossil that has ever been referred ·to this limited group is the 

one described below. 
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LYCT,OCORIS Hahn. 

This genus, found in the north temperate regions of both the Old and 

New Worlds, but n1ore abundant in the latter, has. not before been found 

fossil. The single speeies frotn the Green River beds which we place here 

was formerly referred, doubtfully, to Rhyparochromus. 

LYCTOCORIS TERREUS. 

Pl. 7, Fig. 20. 

Rhyparochromus? ter·reus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 770-7il (1878). 

A single poor specimen apparently belongs to this subfamily, but is 
too itnperfect to locate with any precision. The body is of nearly equal 

width, but with a full abdomen. The head is broken, but is as broad at base 

as the tip of the thorax, has a rounded-angular front, and its surface most 

1ninutely punctulate. The thorax was broadest behind, the ~ides tapering 

slightly, and gently convex, the front border broadly and shallowly con­

cave, the hind border straight, n1ore than twice as broad as the median 

length, the surface, like that of the head, with faint distant punctures. 

Scutellum rather small, triangular, pointed, of equal length. and breadth, 

about as long as the thorax, its surface like that of the thorax, but with n1ore 

distinct punctures. Abdornen full, well rounded, and very regular. Teg­
nliria obscure (but perhaps extending only a little beyond the scutellum). · 

Length of body, 4mm; of head, 0.6mm; of thorax, 0.6mm; of scutellum, 
0. 7mm; breadth of head, 1.1 mm; of thorax, 1.5mm ; of abdomen, 2.1 mm. 

Green River, Wyorning. One specimen, No. 419~. 

Family CAPSID£ 'Westwood. 

With the exception of a Miris, reported over half a century ago fron1 

Aix and never yet describe.d, all the European fossils of this group known 

up to the present time are from an1ber. Thus Gravenhorst long ago referred 
half a dozen species from arnber to Miris and Capsus, and Germar later 

described as n1any as thirteen species of Phytocoris fron1 the same deposits. 

These genera were then used in a far broader sense than now, and the 

figures of Germar show at once that several genera are to be found among 
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them. If we were to base our judgment on the comparisons with the mod-

. ern·.species which Gravenhorst and Gerrnar in nearly every case instituted, 

we should reach the conclusion that the Capsina alone had been found, and 

.that no less than half the divisions which Reuter founded in this subfamily 

were present and a large nutnber of ·genera. Thus of the Plagiognatharia 

we have Harpocera; of the Oncotylaria, Hoplomachus (two species) and 

Oncotylus; ~f the Oyllocoraria, ...Etorhinus and Systellonotus; of the Cap­

saria, Capsus, Orthops, and Lygus; of the Phytocoraria, Homodemus, 

Dichrooscytus, and Phytocoris; and of the Loparia, Lopus; in all a dozen 

genera, and there is at least one other among those species figured by Ger­

mar which were unaccornpauied by con1parisons with modern types. 

In An1~rica we have four of these divisions represented, viz: Cylloco­

raria by Clo~terocoris; Capsaria by Caps us (.two species) and Poocilocap­

sus (five species); Phytocoraria by Aporema; and Loparia by Hadronema; 

while Bryocoraria, not recognized in amber, is represented by two species 

of Carn1elus and one of Fuscus. All of these corne fron1 Florissant. 

It thus appears that we may recognize arnong the fossils every one of · 

the divisions instituted in the family by Reuter that have any considerable 

present developrnent of species, excepting -only the Miraria, and to cover the 

possibilities o~ this also there are two species of Miris not referred to mod­

ern genera, one mentioned by Gravenhorst from atnber and one by Curtis 

at Aix. It may also be noticed that the assemblage of fossil forms shows 

as a whole a leaning toward American types, more noticeable, howe~er, 

among the American than the European fonns, the more striking being in 

the development of the Loparia and Bryocoraria. Not too much stress, 

however, should here be placed upon these considerations, as a reexamina­

tion of the atnber _types is necessary before certain conclusions can be 

drawn, and the affinities of several of the Florissant forn1s is vague at the 
best. 

CLOS1..,ERUCORIS Uhler. 

A single species exists in a living state in our western Territories, with. 

which a single striking and not uncomn1on Florissant species agrees well 

in structure but from which it differs considerably in markirigs. The ter­

nlinal joints of the fossil species appear to be relatively longer and the sec­
ond joint relatively shorter than in the existing type. 
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0LOSTEROCORIS ELEGANS. 

Pl. 24, Fig. 7. 

Head . subquadrate, liglit colored, with a black patch posteriorly next 
the eyes. Antennre with the first joint black, as long as the thorax, .stouter 
than the tibire, tlie remaining joints blackish fuscous, the apical paler, sec­
ond joint half as long as the hemelytra, third a little longer than the fourth, 
and with it nearly as -long as the first two, the whole as long as thorax and 
hemelytra combined. Thorax more tumid at the base than in our living 
C. ornatus, but otherwise of the same shape, the base slightly more than 
twice as broad as the apex, pale, with a median and on each side a lateral, 
broad, deep black stripe, broadening posteriorly; scutellum pale, except 
for a broad, dusky transverse band at base. I-Iemelytra pale, except a slen­
der, deep black, costal stripe extending the whole length of the corium, and 
a dark fuscous belt which occupies the whole clavus arid, as tha~ of one side 
unites with the other, follows down the inner margin of the hmnelytra, 
fading out on the more or less but generally slightly infumated n1embrane, 
the membranal suture sometimes heavily infurnated or infuscated. Leg·s 
pale fuscous, the tips of the hind femora and to a less extent the bases of 

'the hind tibire broadly and heavily obscured, as are also to a less depth all 
the tarsi and the tips of the tibire. 

Length of body and closed hemelytra,· 7.25mm; breadth of .thorax at 
base, 2.4mm; length of antennre, 9. 7mm; first joint, 1.5mm; secqnd joint, 
3.5mm; third joint, 2.5mm; .fourth joint, 2 .2mm; hemelytra, 6. 7 smm; hind 
femora, 3.65mm; tibire, 4.85mm; tarsi, 1.15mm. 

Florissant. Eight specimens, Nos. 2181, 2533, 428S and 4369, 8864, 
12979, 12981, 14202, 16419. 

CARMEL US Distant. 

The two species frorn Florissant described below agree so well in gen­

eral features with the two species of this genus from Panama figured by 

Distant, and especially with C. parvus, that I place them here, though they 

do not agree with his descriptions as regards the antennre, the second joint 

being relatively longer than he describes it, though no longer than given 

in both his figures. They are certainly not far removed frorn Phytocoris 
involutus Germ. frorn amber. 

Table of the species of Carmelus. 

Thorax tapering regularly with straight oblique sides_ ...............•...•...•........ 1. C. gravatus 
Thorax more or less tumid, the tapering sides distinctly convex ••.••••••.•..•.•........ 2. C. sepositus, 
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1. 0ARMELUS GRAVATUS. 

Pl. 24, Pig. 10. 

Body very regularly oval, the hinder extretnity the broader. Head 

triangularly but rather broadly produced in front of the eyes; first joint of 

antennre a little shorter than the head, second about two . and a half times 

as long as the first, the succeeding together as long as the second. Thorax 

uniform fuscous, darker or lighter in tone, the surface smooth, the base 

about two and a half times broader than the apex, the apex roundly and 
weakly emarginate, the base gently and regularly convex, the sides oblique. 

and straight. Scutelhun dark, the lateral edges transversely pectinate. 

Hemelytra unifonnly dusky except for a deeper tint at the outer extremi­

ties of the clavus and cuneus. 
L(mgtq, 5mm ·; breadth, 2.25mm. 

Florissant. Eight specimens, Nos. 3669, 5300, 6220, 10418, 11230, 

12457, 12475, 14208. . 
2. 0ARMELUS SEPOSITUS. 

Pl. ?.4, Fig. 6. 

Body ovate, larger at tp.e anterior than at the posterior end or of equal 

size. Head scarcely advanced in front of the eyes, broadly rounded; first 

joint of antennre about as long as the head, the second about two and a . 
. half times longer than the first, the . succeeding together as · long as the 

second. Thorax uniformly dark, the surface smooth, the base two and a 

half times as broad as the apex, the apex gently, regularly, and roundly 

emarginate, the base very gently convex, almost transverse, the oblique 

and narrowing sides distinctly, someti1nes considerably, convex, giving a 

roundness to_ the front of th~ body. Scutellum dark. Hetnelytra dark, 

slightly duskier a.t the outer extremities of the corium and cuneus, the 

1nembrane faintly fuliginous. 
Length, 5 5mm; breadth, 2.2mm. 

Florissant. Three specimens, Nos. 8206, 11017 and 13558. 12103 .. 

FUSCUS Distant. 

To this genus, founded on a speeies fro1n Guatemala, I refer with much 

hesitation a single forn1 from Florissant, which bears a close general resenl­

blance to the species I have placed in Carmel us, . but has much shorter and 
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stouter hind legs; The first joint of the· antennre of the fossil, however, is 

stouter than in Fuscus and the second joint not so distinctly incrassated at 
the apex. 

Fuscus ~- F JECATUS. 

PJ. 22, Fig. 5. 

Head rather broadly angulate in front; · first joint of antennre distinctly 

shorter than the head, moderately stout and uniform; the second joint 
relatively slender, scarcely larger apically, about three times longer than 
the first. , Rostrurn reaching the coxre of middle · legs. Thorax punctate, 
black1sh fuscous, posteriorly two or two and a half times as broad as ante- . 

riorly, both base and apex nearly truncate, the sides oblique, straight. 
Scutellum of the color of the thorax. Hemelytra dark, the color intensified 

along the inner margin of the clavus and at the outer extremities of the 
coriurn and cuneus. Legs dusky, the hind femora stout, twice as thick as 
the tibire and shorter than they. 

Length, 6mm; breadth, 2.2fimm. 

Florissant. Five specin1ens, Nos. 430, 4f>63, 4 7 41, 13308, 14201. 

PCECILOCAPSUS Reuter . . 

This . genus, fairly rich in species in both the United States and Mexico, 

and peculiar to the New World, appears to be represented at Florissant by 

five tolerably closely allied species, which bear no close resemblance to any of 
the amber Capsidre The first antenna} joint in all is of a similar, the second 
of a somewhat dissimilar, length. 

Table of the species of Pmcilocapsus. 

Narrowing sides of thorax convex; seconcljoint of antenn:e twice or a little more t.han twice as long as 
the first. 1 

• 

Thorax smooth; tegmina heavily marked; clavus obscure .................••...... 1. P.fremontii. 
Thorax punctate; tegQ1ina faintly marked; clavus clear ......................... 2. P. vetemndus. 

Narrowing sides of thorax straight; second joint of antennoo much less or much more thau twice a~:~ 

long as the first. 
Second joint of anteunoo scarcely half as long again as the first ................... 3. P. vet&rnosus. 
Second joint of antennoo three times as long as the first. 

Thorax smooth; scutellum sharply angled._.. . . .. . . .. . ...................... .4. P. tabidus. 
Thorax punctate; scutellum roundly angled ........................... ~ ....... 5. P. ostentus. 

1. PCECILOCAPSUS FREMONTII. 

Pl. 24, Fig. 3. 

An elegant and well marked species not distantly related to P. orna­
tnlus (StaJ) of Mexico, but differing in the markings and in the uniform thorax. 
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Head uniformly dark, the sides of the frontal prorninence full; basal joint 

of antennre barely shorter than the head, rather slender, a little thickened 

apically; second joint about two and a quarter times longer than the basal 

joint, scarcely jncrassated apically, the slender succeeding joints together 

about as long as the second. Thorax n1ore than twice as broad at base as 

at apex, the apex ernarginate, the base regularly arcuate, the tapering sides 

distinctly though not strongly convex, the whole blackish infnmate, and 

smooth, in no 'vay punctate, which is exceptional in Poocilocapsus. .. Scu­

tellum pale with a black edging. Hen1elytra pale or light colored, with 

the whole of the clavus black, a large, transverse, fuliginons cloud at _the 

outer extremity of the corium crossing the interior half of the hemelytra as 

a narrow and vague stripe, and again enlarging, but rnore obscurely, at the 
inner termination of the corium, and accompanied by a· rnnch smaller infus­

cation of the outer tip of the cuneus. 
Length of body, 6. 7 5mm; breadth of thorax, 2mm; length of second 

antennal joint, 1.7mm. 

Named for one of the earliest scientific explorers of the Rocky Mount­

ains; Gen. John C. Fremont. 

Floris~ant. Five specimens, Nos. 8631, 9500, 12284, 13554, and of 
the Princeton Collection, 1.845." 

2. PCECILOC.APSUS VETER.ANDUS. 

Pl. 24, Fig. 9. 

Head but . slightly produced in front of the eyes, dark; basal joint of 
antennre distinctly shorter than the head, a little incrassated apically; sec­

ond twice as long as the first, its greater size distally than proximally · 

scarcely perceptible, the slender succeeding joints not fully preserved on 
either specin1en; rostrum nearly reaching the hind coxre. Thorax fully 

tw.o and a half times broader at base than at apex, but otherwise shaped 

· exactly as in P. frernontii, the color blackish fuliginous, the surface punctate 
with n1oderately distant minute black dots. Scutellun1 of the color of the 

thorax. Hemelytra pallid throughout but the inner edge infuscated, and 

slight infumated spots at the outer tip of the corium and cuneus. 

Length of body, 5.~mm; breadth of thorax, 2.1 mm; length of second 
antennal joint, 1.45mlll. 

Florissant. Three specimens, Nos. 8648, 8849, 11785 and 12076. 
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3. P<ECILOCAPSUR VETERNOSUS. 

This species closely resetnbles P. fremontii, but differs somewhat in 

markings and n1uch in the form of the thorax and the length of the second 

antenna! joint. Th~ head, which is dark, is rather acutely produced in 

front of the eyes ; basal joint of antennre alrnost as long as the head and 

n1oderately stout, the second a little slenderer, slightly larger distally than 

proximally, exceptionally short, being scarcely half as long again as the 

first joint, the succeeding joints about equal and together as long as the 

second. Thorax fully two and a half times as broad at base as at apex, the 

apex· roundly and shallowly emarginate, the base regularly and gently con­

vex, the sides oblique and straight, the surface a little irregular but impunc­

tate as in P. fremontii, somewhat obscurely mottled, dark colors prevailing 

posteriorly, paler anteriorly. Scutellurn generally pale but with both 

extren1e base and apex n1ore or less infuscated, the sides transversely pee~ 
tinate. Hemelytra rnarked as in P. fremontii, but much less heavily and in 

particular the _ clavus less obscure. 
Length of body, 5.8mm; breadth of thorax, 2.35mm; length of second 

~1ntennal joint, 1.1 rum. 

Florissant. Two specimens, Nos. 2107, 8113. 

4. P<ECILOCAPSUS TABIDUS. 

Pl. 24, Fig. 8. 

A single specin1en represents this species, not so well preserved as the 

others. The head is large, the part in front of the eyes exceptionally large, 

. well produced, and with a broad rounded apex; first ioint of antennre nlod­

erately slender, equal, a little shorter than the head; the second joint excep­
tionally long, being almost or quite three times as long as the first, slender, 

and equal throughout; third joint half as long as second. Thorax less than 

twice as broad at apex as at base, anteriorly truncate, posteriorly gently and 

regularly convex, the sides oblique and straight, the surface s1nooth, without 

punctures, n1ore or less mottled and infuscated, as is also the scutellum, 

wl~ich, however, is rnore uniforrnly infuscated or infumate, and has a sharp, 

apical angle. 'Hemelytra nearly pallid, but with the clavus more or less 

obscure, and the onter apex of coriun1 and cuneus each with a small, dis­

tinct, triangular, fuscous spot. 
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·Length of body, 5mm; breadth of thorax, 2mm; length of second 
antenna} joint, 2mm. 

Florissant. Three specimens, Nos. 6968, 9730, 10592. 

5. P<ECILOCAPSUS O~TEN'l'US. 

PJ. 24, Fig. 2. 

The head is short and rounded, but very little produced in front of the 

eyes; :first joint of antenn~ slender but short, no long-er than. ihe head, 

which it surpasses only a little; second fully three times as long as the first, 

slender and equal; third two-thirds as long as second. Thorax fully twice 

as broad at apex as at base, anteriorly emarginate, posteriorly Rcarcely con­
vex, the sides very oblique and straight; it is as long as the scutellnn1, deli­

cately punctate, and blackish. Scutellum of a sin1ilar color, its apical angle 

rounded. Heu1elytra obscure and indistinct, but apparently darker at apex 

than at base. 

Length of body, 6.3mm; breadth of thorax, 2.25mm; length of second 
antenna! ioint, 1.3mm. 

Florissant. One specimen, No. 13560. , No. 7911 1nay also belong 

here, and if so . the hemelytra are n1arked very much as in the preceding 

speCies . . 

CAPSUS Fabricius. 

This genus (in an extended sense) has been recognized in arnber by 

Berendt and Gravenhorst, but no fossil species have been described. The 

species described below are placed here dubiously, at least as regards the 

sense in which the genus is now ordinarily restricted. Each has a yery 

very short thorax, similarly formed. 

Table of tlte species of Capsus. 

Less than five millimeters in length. First antennal joint scarcely broa.der than the second. 
1. C. obsolefactus. 

Mqre than six millimeters in length. First antennal joint half as broad again as the second. 
2. C. lacus. 

1. CAPSUS OBSOLE~,ACTUS. 

Pl. 23, Fig. 13. 

Head small, considerably and triangularly produced In front of the 
eyes, whm~e it is angulate; first joint of antennre s]ender, of about the 

length of the head, the second fully twice as long as the first; slender, and 

II 
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nearly equal, the following subequal and together longer than the second. 

Thorax very faintly and distantly punctate, short, truncate in front and 

be.hind, or somewhat . ema.rginate in front, the base more than twice the 
breadth of the apex, the sides oblique and nearly straight; scutellum mod­
erately large. Legs slender but not very long. Hemelytra fnscous like 

the body, the n1embrane small and pale fuliginous. 
Length, 4. 75mm; breadth, 2mm. 

Florissant. 'I'hree specin1ens, Nos. 851, 3480, 4500. 

2. CAPSUS LACUS. 

Pl. 22, Fig. · 2. 

Head small, roundly and not very strongly produced 1n front of the 

eyes; first joint of antennre rather stout, nearly or quite as long ·as the 

head, the second much slenderer, equal, as far as preserved nearly twice as 
long as the first. Thorax very obscurely punctate, truncate at either 

extremity or 3: little and roundly emarginate in front, the base n1ore than 

twice, probably two and a half tin1es, broader than the apex, the sides 
strongly oblique and straig·ht. · Legs rather stout and not long. 

Length, 6.5mm; breadth, 2.5mm. 

Florissant. One specinwn, No. 128. 

APORElVIA gen. nov. (a7n'pf!pa). 

I an1 unable to decide upon the precise position of the insect here con, 

cerned, though it appears to belong in or near the Phytocoraria. The 

head, which has been uncovered since the plate . was engraved, is less than 

half as broad as the thorax, but n1ore than twice as broad as long, and thus 

exceptionally small. The thorax; about twice as broad as long, is poste­

riorly truncate, while the front narrows rapidly but with a rounded curve 

to the narrow neck; it is not carinate. The scutellun1 is of large size. 

equiangular, with perfectly straight; sides. The tegn1ina are slender, with 

gently con~ex costa, the apical margin oblique, bnt the neuration can be 

made out in the single specin1en kJ?OWn neither here nor in the wings. The 
hind legs are rather long .and slender, the femora extending far beyond the 

sides of the body and appareutly as long as the breadth of the base of the 

abdomen, the tibire still longer with a row of very short anrl inconspicuous 
VOL XIII--24 
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llistant spines. Abdomen · ovate, constricted at the base, rather broadly 

rounded, and not produced apically. 
A single species is known. 

APOREMA PRJESTRICTUM. 

Pl. ;o, Fig. 4. 

'rhe body is of a dark and tolerably uniform color. The surfaces of 

the thorax and scutellun1 are smooth, but the edges of the latter transversely 
wrinkled. The hen1elytra are light colored or pallid, with more or less 

infnmated costal edge, which expands into an infumated spot at the tip of the 
coriurn and of the cuneus, in the forn1er case large, in the latter small; the 
inner margin is scarcely infumated and the membrane clear. Legs blackish. 

Length, tt5mm; breadth of thorax, 2.65mm; abdomen, 2.85mlll; length 
of hind tibire, 2.5mm. 

Florissant. One specimen, No. 9900. 

HADRONE~1A Uhler. 

This genus so far as known is represented by a single species, found 
in the Rocky Mountain region and in Mexico. The larger species her.e 
added to it appears to agree better with it than with any other with which 

T have been able to compare it, though it i~ doubtful whether it really 
belongs here. 

HADRONEMA CINERESCENS. 

Pl. 24, Fig. 12. 

Head small and rounded, scarcely at ali advanced in front of the eyes, 

uniformly scabrous; first joint of antennre n1oderately stout, not I_Dore than 
half as long as the head, the second slender, slightly incrassated in the 
apical half or less, less than three times as long as the first joint, the 'third. 

about two-thirds as long as the second. Thorax scabrous like the head, 
truncate at each extremity, less than twice as broad at base as at apex, the 
oblique sides gently arcuate, the color of the head and thorax uniform black. 

Hemelytra not well preserved, the legs n1oderately slender, stouter and 
shorter than in the modern H. militaris Uhl. 

Length, 6.6mm; breadth, 2mm. 

Florissant. Two specin1ens, Nos. 2980, 1355~. 
\. " l' • , 1 - '" • 



HEMIPTER.A~HETEROPTERA-PHYSAPODES. 371 

Family PHYSAPODES Dumeril. 

These minute flower insects have been found in considerable numbers 

in Tertiary deposits. Aix, Oeningen, Rott, and amber have each yielded 
lllOre than one species of rrhrips, fifte·en in all, of which nearly half COme 

from Rott. Besides this Rott has furnished four species of Heliothrips and 
one of Phlceothrips, while an extinct genus Calothrips is represented at Aix 

by a single species. In our own country they have been detected only in 

the White River beds,. where one species each of the genera Melanothrips, 
Lithadothrips, and Palreothrips have been found and are described below; 
the last two of the genera are extinct. 

MELANOTHRIPS . Haliday. 

The only species of this genus that has been found fossil is the one 
described below. So far as I know Melanothrips has not been observed 
this country arnong recent insects, but only in Eur9pe; but so little in 

attention has been paid to our native speCies of Physapodes that this is of 
little significance. 

MELANOTHRIPS EXTINCTA. 

Pl. 5, Figs. 90, 91. 

Melan.othrips exti.ncta Scudd., Bull. U. S. Geol. Geo~r. Snrv. Terr., I, 221 (1875). 

Head small, tapering; the only appendages visible are the an tenure; 
these are only sufficiently preserved to recognize that they are very long 
and slender, longer than the thorax. The thorax is rather small, quadrate; 

wings nearly as long as the body, fringed on the costal border as in Palreo­

thrips fossilis. The abdomen is composed of only eight joints, but is very 
long and very ·tapering, fusiforn1, the last joint produced1 as usual in the 

physapods; the third joint is the broadest; of the wings only the costal 
border and a part of one of the longitudinal veins can be seen; there are 
no remains of legs. 

Length of body, 2.2mm; of antennre, o.smm; of head, 0.14mm; of thorax, 

0.5mm; of abdomen, 1.56mm; greatest breadth of abdomen, 0 5mm. 

Chagrin Valley, 'Vhite River, Colorado. One. specimen, W. D~nton, 
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LITIIADOTHRIPS Scudder (1z8as-, 8pi'l{J). 

Lithadotht·ips Scndd., Bull. U. S. Geol. Geogr. Surv. Terr., I, 221 (18i5). 

Allied to ~Ielanothrips Naliday. The head is large, broad, globose; 

the eyes exceedingly large, globose; each occupying on a superior view 
fully one-third of the head; the antennre very slender, equal,. as long as the 

thorax, the joints eight or nine in number, cylindrical, equal, scarcely en­
larging toward their tips. The prothorax is no larger than the head, of 

equal breadth with it, the whole . thorax shaped as jn Palreothrips. Only 
fragments of the wings remain, sufficient to render it probable that they 
agree well with the character of the group to which Melanothrips and .iEolo­
thrips belong. The legs resen1ble those of Palreothrips, but are slender and 
appear to be rather profusely supplied with hairs. The abdomen differs 
considerably in the two spe~imens referred to this genus. In one it is 
very broadly fusiform, the tip a little produced, nine joints visible, the 

. apical furnished with a few hairs, and bluntly rounded at the tip ; "the other 
has the sides equal, tpe apex not at all produced, but very broadly rounded, 

only seven or eight joints vaguely definable. 

A single species is known. 

LITHADOTHRIPS VETUSTA. 

Pl. 5, Figs. 88, 89, 102, 103. 

Lithadothrips vetusta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., I, 222 (1875). 

The specimens, both of which represent the upper surface of the body 

with fragments and vague impressions of the n1en1bers, are too poorly pre­

served to add anything to the . above description of their generic features 
excepting the following measurements : 

First specimen: Length of body, 1.76mm; of antennre, 0.6mm; of thorax, 
0.6 tmm; of abdomen, 0.87mm; breadth of head, 0.28mm; of thorax, 0.52mm; 

of abdomen, 0.56mm; length of fore femora, 0.37mm ~; breadth of same, 

0.14mm; length o~ hind femora, 0.42mm; breadth of same, 0.13mm. 

Second specimen: . Length of body, 1.96mm; of antennre, 0.76mm; of 
thorax, 0:56mm; of abdomen, 1.10mm; breadth of head, 0.3~mm; of thorax, 
0 59mm ; of abdolnen, 0.59mm. 

fos~H Qanon, vVhite River, Utah. Two specimens, W. Denton. 
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PALiEOTHRIPS Scudder ( 7raitazc'~, fJpf¢). 

Palwothrips Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., I, 222 (1875). 

· This genus is allied to ..t:Eolothrips Haliday. The head is small, glo­

bose; eyes rounded, much smaller than in Lithadothrips; antennre slender, 

fully as long as the thorax, not more than seven-jointed, the joints cylin­

drical. subequal. Prothorax considerably larger than the head, the thorax 
as a whole very large, stout, and tun1id; fore femora very stout, scar·cely 

more than twice as long as broad; fore tibire also stout, a little longer than 

the femora; the other legs are ~noderately stout, long, reaching beyond the 

tip of the abdomen, wit_h a few scattered rather sho1~t spinous hairs; the 

hind tarsi three-jointed, the last joint smaller than the others and all together 

~wo-sevenths the length of the tibire. Fore wings unusually broad, broadest 

apically, where their breadth n1ore than equals one-fourth of their entire 

length, provided with two longitudinal veins, dividing the disk into three 

nearly equal portions, ?onnected in the rniddle by a cross-vein,: anJ with 

either boi·der. by other cross-veins at about one-third and two-thirds the dis­

tance frmn the base to the tip of the wing; the wing is heavily fringed, 

especially along the hind border. Hind wings veinless, nearly as. long, an_d 

at the tip nearly as ,broad, as the fore wings. Abdomen nine-jointed, half 

as long again as the thorax, rather tumid, scarcely or not at ·an produced 
apically. 

p ALiEOTHRIPS FOSSILIS. 

Pl. 5, Figs. 104, 105, 115~ 

Palwotlwips jossilis Scudd., Proc. Bost. Soc. Nat. Hist., XI, 117-name 011 ly ( 186i); Bull. U. S. Geol. 
Geogr. Surv. Terr., I, .22'l-223 (1875); in Zittel, HandiJ. d. Palreont., I, ii, 784, Fig·. 999 (1~5). ·<-

-1. 
Head sn1all, tapering a little in front, where, however, .it is broad

4
1Y 

rounded. The antennre are certainly seven.:.jointed, and none of the apical 

joints show any indication of being connate, the last joint being of the same 

length as the two preceding it, tapering, and bluntly pointed; none . of the 

joints show ahy enlargement iri the middle, but the n1iddlejoints are slightly 

larger at .the distal txtremity than at the base; they appear to be destitute 
of llairs The prothorax is subquadrate, a little broader than long, with 

rounded sides ; the fore femora are unusually stout, as long as the width of 

the prothorax." · The longitudinal veins of the fore wings approach each 

other somewhat abruptly in the middle, where they are united by a cross-
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vein, and at the tip of the wing they curve away from each other; the two 

cross-veins on the lower third of the wing are respectively slightly farther 
fron1 the base of the wing than the correRponding veins of the upper third ; 

the fringe on the posterior border is largest near the tip of the wing, where 
the hairs are. about three times as long as those on the costal border. The 

first hind tarsal joint is scarcely longer than broad, cylindrical; the second 
of about the same length but decidedly broader at apex than at base; 
the apical joint is neariy globular, smallest at base, as large in the middle 
as the base of the other joints. There are a few hairs at the tip of the abdo­
men and a few short ones on the hind tibire; the apical ones stouter than 
the others, resembling spines; but the insect appears to have been unusually 

destitute of hairs, excepting on the wings, where not only the edges but also 
all the veins are fringed. 

Length of body, 1.6-1.8mm; of antennre, 0.58mm; of fore femora, 0.32mm; 

breadth of same, 0.14mm; length of fore tibire, 0.32mm; of hind femora, 
0.38mm; breadth of satne, 0.11mm; length of hind ·tibire, 0.42mm; of hind 

tarsi, 0.12mm ; of fore . wing:,, 1.4mm; of hind wings, 1.27mm; greatest breadth 
of fore wings, 0.37mm; length of prothorax, 0.16mm; breadth of same, 0.32mm; 

length of whole thorax, 0.64mm; ,of abdon1en, 0.92mm; greatest breadth of 
the same, 0.3 7mm. 

Fossil Canon, White River, Utah. W. Denton. 

Family L YG ..tEID..tE "Westwood. 

This family has been recognized in the Secondary rocks by somewhat 
o~scure fragn1ents in England and Germany, but in Tertiary deposits the 
fa~ily is comparatively abundant and widespread. Curiously enough, only 

tro species have been recorded from atnber, and in Menge's Collection the 
f~mily was represented by but one. Three-fourths of the known European 
species are those described by Heer, who referred then1· to few genera. It 
is difficult to place the larger number of those which have been recorded, 
but to judge in part by the living species with which some of thetn are conl-

. . 
pared it is plain that the Myodochina should claim about one-half of then1 

and the Lygreina the larger part of the remainder, the others being distrib­
autble among the Cymina, Blissina, and Heterogastrina. . In all there are 

· thirty-seven species credited to six gener~. 
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In our own country the numbers are largely in excess of this, fifty-one 

sp~cies being recognized, showing this family to have been one of th~ more 

important among Tertiary Heteroptera. The disposition of these in their 

respective subfamilies has been effected only by their evident affinities in 

general structure with existing members of these subfa1nilies, not by a 
den1onstration of those definite character::; (mostly relating to the position 

of the stigmata) upon which these subfamilies were founded, as that would 

be impossible. The result shows no small resemblance to ·the character­

istics of the European Tertiary fauna, the prevailing type being the Myo­

dochina and the next the Lygreina, but beyond this the resemblance fails 
to extend greatly, the prevailing farnily having nearly 73 per cent of the 

whole, while in Europe they claim scarcely rnore than 50 per cent; and 

again the Lygreina have less than 16 per cent of the whole, while in Europe 

they have about 35 per. cent; further, none . of the other snbfatnilies which 

appear in Europe are found at all in America, our other groups being Geo­

corina, Oxycarenina, and Pyrrhocorina, which find no place in Europe. 

But perhaps the most re1narkable result of the investigation of the Ameri..: 

can forn1s is the large number of new generic types found to be necessar,y 

in the Myodochina, where, out of the twenty-one genera only four (with 
but five species together) are. regarded as identical with existing types. 

In the Old World a single· species found at Oeningen has been considered 

. the type of an extinct genus, Cephalocoris, not found with us; but undoubt- , 

edly, to judge fron1 the illustrations and descriptions, a more searching 

examination would bring out a different condition 9f things. Besides this, 
Heer has established a rnagazine genus, Lygreites, for all the members of 

the family for which he could find no place ; it evidently comprises very 

diverse forn1s.-

Subfamily L YG.l:EINA St~H . . 

This group of Lygreidre holds the second rank among the fossils both 

in Europe and Atnerica, but its relative and absolute importance is greater 

in the Old World than in the New. In Europe a considerable number of 

species, ten or eleven~ are referred to Lygreus, not including tho~e · which 

plainly do not belong here, but it is probable that only one of the species 

of Heer's magazine genus Lygreites belongs here, n1ost of the others being 

more probably Myodochina; to this we may perhaps add his extinct genus 

Cephalocoris. All of these seem to belong to the division of .Lygrearia. 
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In our own Tertiaries I have referred all the species to the modern genera 

Lygreus (three) and Nysius (five), the former belonging to the divisi9n 

Lygrearia, the latter to the Orsillaria. The resen1blance between the Ter­

tiary Lygreina of Europe and America is therefore not very strong. 

L YGJEUS Fabricius. 

This old genus having given birth to the family name, a considerable 

number of fossils have been referred to it. Nine have been described, one 
each from Aix and Krottensee, two each from Oeningen and Sieblos, and 

three from Radoboj ; Serres also refers to four, and Curtis to one, species of 

the genus at Aix, and Bei·endt and .Gravenhorst credit the genus to. amber. 

Three of these unnanwd forms, however, are Gompared ·to certain living 

species, which show that they can not belong here, and the species from 

Krottensee, L. niutilus, is certainly not a Lygreus, so that only ten or 

eleven species at the most, named and unnamed, can be claimed for the 
European Tertiaries. ~n An1erica we have three, all found at Florissant. 

Table of the species of Lygreus. 

Anterior separated from posterior lobe of thorax by a distinct though :fine tuherculate ridge. 
1. L. stalJilitus. 

Anterior and posterior lobes not~ distinctly separated. 
Thorax distinctly though sparsely punctured ..••...•••.•••...•......••.......... 2. L. obsolescet1s. 
Thorax smooth ....................................... ~ ...........•.....•........ 3. L. fmculeutus. 

1. LYG..£US STABlLITUS. 

Pl. 22, Fig. 10; Pl. 24, Fig. 16. 

Head strongly but roundly produced in front of the pretty large eyes, 
the surface finely rugulose, uniforn1 black-brown; the antennre uniformly 
fuscous. Thorax with ampliated_lateral margins, which a1~e finely nlar­

ginate, the front ma·rgin considerably, regularly, and roundly emarginate; 

surface of posterior lobe coarsely, faintly, and distantly punctate, of anterior 

n1uch like the head, the two separated by a slight indented carina, giving 
it a tuberculate appearance; the anterior lobe is dark like the head, the 

posterior paler but obscurely so; the scutellum in color and surface struct­
ure is like the head. The hemelytra are dark obscure,· with a broad faint 

band crossing them when closed just beyond the tip of the scutellum, very 

rnuch as in Dysdercus cinctus of the same beds, which but ·for the presence 

of ocelli this species greatly resembles. 
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Length of body, 8.5-9mm; antennre, 3.5mm; breadth of thorax, 3mm. 

Florissant. Th;ee speci1nens, Nos. 11020 and 11235, 11219, and of 

the Princeton Collection, Nos. 1.811 and 1.821. 

2. LYG..-EUS OBSOLESCENS. 

Pl. 24, Fig. 15. 

Head strongly but roundly produced in front of the large eyes ; the 
surface smooth, unifonn ; antennre longer than in the other species, uni­

formly fuscous. Thorax with ne·arly straight sides, the anterior outer 

angles rounded, the front margin regularly, roundly, though not consider­

ably, marginate; surface uniformly, very sparsely and coarsely punctate, 
.the scutellum similar. Color of whole body uniform or nearly so, but with 

faint signs that the disk of the thorax was lighter than the rest and that a 

lighter but obscure and narrow band crossed the closed hemelytra. and 

s..cu tell urn at the apex of the latter . 
. Length of body, 10mm; antennre, 4.5mm; breadth of thorax, 3.5mm. 

Florissant. Three specimens, Nos. 421, 10454, 11218. 

3. LYG..-EUS F ..-ECULEN'fUS. 

·Head but little and roundly produced in front of the eyes, the surface 

smooth, 1nore or less mottled, the antennre fuscous, the second joint much 
darker than the succeeding. Thorax with scarcely ampliated,' oblique lat­
eral Inargins, the front margin gently and roundly emarginate, the whole 
surface sn1ooth, fusco-fuliginous, with a pair of oblique and · divergent 
paler lateral clouds; SCUtellum -SlllOOth, the disk and base fusco-fuliginous, 
the rest obscure pallid. Hemelytra fuliginous with no transverse pallid 
band, but with a narrow, pallid stripe following the sntura clavi. 

Length of body, 9.75mm; antennre, 3.75mm; breadth of thorax, 31mm. 

Florissant. One specimen, No. 1.835, of the Princeton Collection. 

NYSIUS Dallas. 

No fossil Heteroptera have been before referred to this genus, which 
is found all over the world, from Greenland to the Cape of Good Hope, in 
the East Indian and Pacific Islands, and in North and South An1erica 

Five species occurring in the Florissant shales belong here or in the near 

vicinity, and tnay be separated by the following -table: 
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Table of the species of Nysius. 

Antennre distinctly more than half as long as the body. 
Head distinctly longer than broad; body relatively slender . . . • • . . . ••••...•••...••. 1. N. vinctus. 
Heatl distinctly broader than long; body relatively stout ... _ .•.•• _ •..... . .. _ .....•.. 2. N. vecula. 

Antennre nearly or quite half as long as the body, but not more. 
Antenure half as long as the body. 

'l'horax tapering consider"l.bly, the apex hardly more than half as long as the base; -membraae 
distinctly infnmated . ~ ..... ___ ..... _ .................. _ .•... __ •... __ •... _. _. 3. N. tritus. 

Thorax tapering but little, the apex fully two-thirds as long as the base; membrane appar-
ently clear ...•........... _ ..... _ ...•............. _.. . ................... ~ .. 4. N. ttrrm. 

Antennre distinctly less than half as long as the body .. __ ..... --· .... __ ........••.... 5. N. stratus. 

1. N YSIUS VINCTUS. 

Body slen~er, three times as long as broad; head and thorax black, 
the abdomen blackish fuscous, an.tennre and legs very dark testaceous. 
Head c-onsiderably longer than broad, well rounded, heavily punctate: 
Antennre distinctly more than half as long as the body, the basal joint stout, 
the remainder slender, decreasing regularly and slightly in size fron1 the 
second to the fourth. Thorax rapidly tapering forward, the apical about 

half the l~ngth of the basal nutrgin, both truncate; surface heavily punctate. 
Apex of corium reaching scarcely beyond the tniddle of the abdomen, 

· corium infuscated; men1brane clear with distinct fuscous veins. 
Length of body, limm; ant~nnre, 3.6mm; breadth of thorax, 2mm. 

Florissan~. One specin1en, No. 7310. 

2. NYSIUS VECULA. 

Pl. 2~, Fig. 7. 

Body as compared with the preceding .species relatively stout, being 
son1ewhat less than three tin1es as long as broad; whole body with the legs 

blackish fuscous, ant~nnre slightly paler . . Head broader than long, rounded 
.subtriangular, sn1ooth or scarcely punctate. Antennre distinctly rnore than 

half as long as the body, the basal joint moderately stout, projecting con­
siderably beyond the front, the remaining joints slender, the apical barely 
incrassated and as long as the penultimate. Thorax tapering regular I y and 
considerably, the apical considerably more than half as long as the basal 
margin, both truncate, the oblique sides without ampliation; the surface 

rather delicately punctate. Hemelytra with corium infusca~ed, reaching 
somewhat beyond the middle of the abdomen; all the veins delicately 
punctate. 

Length of body,- 5.5.s...5.6mm; antennre, 3.75mm; breadth of body, 2.6mm. 
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Florissant. Seven specimens, Nos. 3601, 3739, 4886, 11522, 11549, 

13153, and from the Princeton Collection 1.828. 

3. N YSIUS TRITUS. 

Pl. 23, Fig. 20. 

Body slender, fully three titpes as long as broad; ·the head and thorax 

black, the abdon1en blackish fuscous; coriun1 and clavus of hernelytra 

blackish brown with a large~ triangular, clear, pallid spot occupying the 
basal half or more of the corium, and also another smaller, triangular, pallid 

spot at its extreme apex; membrane fuliginous. Head subrotund, broader 

than the· apex of the thorax, apparently broadly angulate in front, the sur­

face smooth. Th!1antennre half as long as the body, the apical joint slightly 

incrassated. Thorax tapering rapidly and regularly frol:n base to apex, the 

apical hardly more than half as long as the basal margin, both truncate; the 

surface heavily punctate, _as is also that of the scutellum; veins of the 

hemelytra also punctate. 
Length of body, 4 3mm; antennre, 2.15mm; breadth, 1.35mm. 

Florissant. 'rwo specimens, Nos. 6142, 12465. 

4. NYSIUS TERR.lE. 

Pl. 23, ]'ig. 31. 

Body moderately slender, rendered less so by its slightljr oval shape; 

head and thorax blackish brown, the abdomen a little paler; legs . and 

antennre dark testaceous. Head srnall, distinctly broader than long, rounded, 

with the eyes narrower than the ap.ex of the thorax ; surface smooth. 

Antennre half as long as the body, th~ basal joint projecting but little be-

. yond the front of the h~~d, the apical slightly incrassated ~nd fully as long 

as the penultimate joint. Thorax tapering gently fron1 base to apex, the 
apical fully t'f'vo-thirds as long as the basal margin; both truncate; the sides 

hardly ampliated; surface heavily punctate, as is . also the scutellum. 

Coriun1 of hernelytra reaching nearly the middle of the apical half of the 

abdornen, dark fuscous, with a very large, rounded, blackish fnscous spot 

in the n1iddle of the apical margin; the membrane apparently clear. 
Length of body, 4.1 mm; antennre, 2mm; breadth of ba~e of thorax, 

1.25mm. 

Florissant. Two specimens, Nos. 4606, 7064. 
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5. NYSIUS STRATUS. 

Pl. 23, Figs. 14, 27; .Pl. 25, Figs. 2, 8. 

Body rather slender, being about three times as long as broad. Head 

rounded, subtriangular, of about equal length and breadth, or, if anything, 

a little broader than long, with the eyes s_ligbtly broader than the apex of 

the thorax, sn1ooth. Antennre less than half as long as the body, the stout 

basal joint projecting slightly beyond the front of the head, the second joint 

Yery slender, the others gradually incrassated, so as to be fully half as broad 

again in the Iniddle of the apical joint as in . the middle of the second joint, 

the apical fully as long as the penultimate joint. Thorax trapezoidal, taper­

ing fron1 base to apex gradually and regularly, with straight sides, sonle­

times a little an1pliated, the apical distinctly more than one-half as long as 

the basal Inargin, both truncate, or the apical very slightly and roundly 

emarginate, surface coarse! y punctate like the scutellnn1. All the femora 

rather stout, the fore and n1iddle pairs of nearly equal length, the hind pair 

a little longer, smooth; all the tibire slightly longer than their respective 

fen1ora, slender. Coriun1 of hemelytra with the apex reaching beyond the 

middle of th~ abdqn1en, testaceous, with blackish fnscous blotches irregu­

larly distributed; all the veins of the coriun1 and clavus distinctly punctate; 

menlbrane nearly clear with testaceous streaks along the veins. 

Length of body, 4-5mm; antennre, 1. 7 5-2mm; breadth of body, 1.5-1.7mm 

. This is the comn1onest of the Lygreidre at Florissant. 

Florissant. Twenty-five spedn1ens, Nos . . 902, 1349, 1671, 3576, 4853, 

4931, 6123, 6177, 6365, 6542, 7540, 10381, 10825, 10888, 10969, 11140, 
11164, 12065, 12463, 12751, 13lt8, 14023, ·14181, 14432, and fron1 the 

Princeton Collection 1.840. 

Subfamily GEOCOI~INA Stal. 

·· A single species referred belo_w to Geocoris is the only fossil form ever 

recognized in this fan1ily. 

GEOCORIS Fallen. 

This cosn1opolitan genus, rich in species and about equally developed 

in the Old and New Worlds, is more prolific in the northern than in the 

southern hemisphere in the· New World, the opposite in the Old World. It 

has never been ·recognized in a fossil state, but a single species appears to 
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occur at Florissant, where its striking breadth of head and stout fore femora 
distinguish it from all other forms. 

GEOCORIS INFERNORUM . . 

Pl. 23, Figs. 17, 26. 

Head broadly rounded ·in front without the least sign of being pro-
. duced, in which it differs strikingly from all existing species I have been 

able to examine ; twice as broad as long, with the small eyes just as broad 

as the front of the thorax ; antennre shorter than head and thorax com­

bined, very slender, cylindrical, with no enlargen1ent anywhere, the second 
joint longest, the third and fourth successively shorter. . The thorax is 
nearly or quite twice as broad as long with gently convex sides, scarcely 
narrower in front than behind, and the angles hardly !ou~1ded; the surface 

is very feebly punctate. Hemelytra 'vith the corium hardly reaching 
beyond the middle of the abdomen, very opaque fuscous with pale patches 

or streaks following the course of the veins; r;1embrane invisible. Legs 

short, the fore femora (when turned so as to see the broader face) very 
stout, rotund, not more than half as long again as broad. Abdomen very 
broad and full. 

Length, 3.25mm ; breadth, 1.45mm. 

Florissant. Six specin1ens, Nos. 56t0, 5734, 5864, 5888, 6483, 1315~. 

Subfamily OXYCARENTNA StaJ. 

This group, much more highly developed in the Old World than in the 

New, has never been found fossil there; but h~re we have an extinct genus, 
Procrophius, in the shales of Florissant, with three species. 

~ROCROPHIUS gen. nov. (;rpo, Crophius, nom. gen.). 

The brevity of the antennre and of the corium at once distinguish this 
from any living forn1s of Lygreidre with which it would appear to be related, 

and with which fron1 its abundance in the rocks we should perhaps the 
n1ore expect to find relationship. The brevity of the corintn distinguishes 

it fron1 Ischnorhynchus with which ·its general form agrees, especially with 
the Central American species, and I can find riothing nearer to it than Oro­
phi us, from which it differs decidedly in the antennre. rrhe head is trian­
gular, shorter than broad, together with the eyes of the same breadth as the 

• 
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narrowed apex of the thorax, which is broadest at extreme base, or close to 
it, 1nuch broader than long, and tapers forward vdth greater or less rapidity 
and regularity. The hemelytra have the ·outer extremity of the corium 
reaehing not far beyond the rniddle of the abdomen, and the legs are very 
mueh as in Crophius. 'rhe antennre are at 1nost o~ly a little more than a 
third as long as the body, thp, first joint short and not surpassing the head, __ 
the rest slender and nearly cylindrieal, the second the longest, the· third and 
fourth equal in length, but the last slightly incrassated. 

Three species occur at Florissant, one of them in great abundance . 

. Table of the species of Procrophius~ 

Hemelytra with no distinct series of punctures. 
Hemelytra uniformly or almost uniformly obscure ............................... 1. P. communis. 
Hemelytra clear wit.h a broad costal thickening .................................... 2. P. costalis. , 

Hemelytra wit.h distinct series of punctures following the main veins .................. 3. P. languens. 

1. PROCROPHIUS COMMUNIS. 

Pl. 23, Figs. 12, 18, 28, 29; Pl. 24, Fig. 1. 

The antennre of this species are much stouter than in the next, and 
a~so relatively sho~ter. The head is tnore than half as long as the thorax, 
or a little more than that, very bluntly angled in front; thorax about as 
long as the anterior breadth, at least half as broad again posteriorly, taper­
ing with great uniforn1ity so as to show but little curvature to the sides, the 
surface nearly smooth, entirely without constriction next the base. Heme­
lytra dark and obscure, occasionally with obscure lighter patches below the 
costal field and next the middle of the membranal suture; membrane clear. 

This_ is one of the commonest species of Lygreidre at Florissant 
Length of body, 3.5mm; breadth, 1.5mm; length of corium, 1.5mm. 
Florissant. Twenty specinwns, Nos. 193, 258, 1209, 1404, 1570,2388, 

4313,4577,4602,5722,5832,6205,6246,6873, 733~1118~ 11222,11652, 
12Q61, 12458. 

2. PROCROPHIUS CCSTALIS. 

Pl. 23, Fig. 8. 

This species differs from the preceding in the slenderer antennre, the 
more rounded sides of the pronotum, and the character of the slightly rela­
tively longer hemelytra. The thorax is rather stouter than in P. communis, 

being nearly twice as bl·oad as ·long, with gently rounded sides, which at' 
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the same tirne taper rapidly; the surface smooth. The hemelytra are Tight 
col~red, excepting for an equal, __ not very broad, costal thickening of a tes­
taceous-color, w"I1ich appears to be characteristic. The abdomen seen1s to 
be ordinarily fuller in the apical half than in P. comrnunis . . 

Length, 3.4mm; breadth, 1.5mm; length of corium, 1.75mm. 

Florissant. Five specirnens, Nos. 5952, 6367, 6394, 7062, 9937. 

3. PROCROPHIUS LANGUENS. 

Pl. 23, Fig. 23. 

A single specirnen has been separated from the others on account of 
certain characteristics which ~ppear to be peculiar; unfortunately the 
appendages of the head are not preserved, but the head itself appears to be 
longer and more produced than in either of the other species, and the tho­
rax of the sarne forrn as in P. comn1unis, ,tapering as rapidly and with rec­
tilinear sides, but it is perhaps a little shorter than in P. communis and its 
surface a little le_ss ~mooth.. The hernelytra are clear throughout, and 
show lines of punctures along the course of the principal veins which can 
not be n1ade out in either of the other species. The abdon1en has the form 
of that of P. costalis. 

Length, 3.4rnm; breadth, 1.5mm; length of corium, 1.5mm. 

Florissant. One specimen, No. _6239. 

Subfamily MYODOCHINA Stal. 

As has been stated above, the vast majority of the An1erican fossil 
Lygreidre belong to the present grorip. A remar~able feature to be noticed 
in them-not em bracing all the species, but certainly most of them-is the 
brevity of the antennre, rarely half as long at~ the body, and usually n1uch 
shorter than that. They are extraordinary, too, for the very large propor-· 
tion which can not be referred to . existing genera, and for their general 
resemblance as a whole to subtropical types. The mernbers of the first 
group, the 1\tiyodocha_ria, seem to form, with few exceptions, a type apart, 
in which the posterior lobe of the thorax does not broaden fron1 behind for­
ward, being as a whole narrower, or at least no broader, than the anterior 
lobe when the latter has an1pliated sides, the opposite being ordinarily the 
case in modern types. With a single exceptio·n or two they all come from 
Florissant. 

• 
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Table of the genera of fossil Myodochina. 

Anterior and posterior lobE"s of thorax with independent lateral c•uves ..... (Div. Myodoc~aria.) 
Middle femora as long as the width of the body at their insertion ......... - .... ---. 1. Ligy1·ocoris. 
Middle femora shorter than the width of the body at their insertion. 

Anterior lobe of thorax with the sides arcuate. 
Minute species, less than four millimeters in length .... _ ......... ~ ... -.- .• 2. Stenopamera. 
Larger species, not less than five millimeters in' length. 

Anterior much longer than posterior lobe of thorax. 
Antt>nnm no longer than head and thorax; terminal joint no broader than middle 

of second joint .. __ .......... __ .... __ .. ___ .................... 3. Catopamera. 
Antennm as long as head, thorax, and scutellum; terminal joint incrassated. 

4; Phrudopamem. 
Anterior lobe of thorax a little shorter than the posterior .................. 5. Cholula .. 

Anterior lobe of thorax with the sides oblique and straight. 
Anterior and posterior lobes of thontx about et}ually long. ~ 

Larger forms. Antennm more than half as long as body; head as broad as middle of 
thorax; abdomen laterally expanded. ....................... -- .. 6. Lithocoris. 

Smaller form~. Anteunre only half as long as body; head much narrower than mid-
dle of t borax ; ahdomen not laterally expanded ................. 7. Cophocm·is. 

Posterior lobe of thorax distinctly shorter than anterior. 
Posterior margin of thorax angulate, the posterior lobe twice as long in the middle as 

at sides ................................................ ·----· .... H. Eucorites. 
Posterior margin of thorax truncate, the posterior lobe of equal le:Jgt.h throughout. 

Antenn::e as long as head and thorax together, or longer; heatl longer that 
broad .. ___ .... ____ . ___ ........ _ ... __ ... _ ...... __ .. . . . . . . . . ..... 9. l-'1·ocoris. 

Antenn::e shorter than heafl and thorax together; head broader than long. 
10. Clereacoris. 

Anterior atHl po"terior lobes of thomx distinguishable only, if at all, by the tran~v~rse irnpre~sen line 
of the upper surface ........... ______ ...... (.Div. Rhypat•ochrotnaria.) 

Eyes small, globular; bead not broatler than front of thorax. 
Minute species, usually less than 4mm (in one instance as much as 4.5mm) in length. 

Antennre only as long as head and thorax together. -
Anterior border of thorax very much shorter than the posterior; or, if not, much longer 

than the length of the thorax. 
Corium of bemlytra reaching only the middle of the abdomen ... 11. Trapezonotus. 
Corium of hemelytra reaching distinctly beyond the middle of the abdomen. 

12. Linnma. 
Anterior border of thorax: but little shorter than the posterior and of the same length 

as the thorax .. _ ......... __ .... __ .... __ .................. 13. Rh.tJParoch1·omus. 
Antenn::e fnlly half as long as body. 

Second joint of antenn::e scarcely longer than third or fourth .. -. -.-- .. 1-t. rachyrnents. 
Second joint of antennre much longer than either of the sncceecling ..... 1;J. Tiroments. 

Larger species, usually more than !)mm (in one instance a~ litt.le a-. 4.7mm) in length. 
Antennm nearly or quite half as long as the body, the last joint scarcely or not incrassate!l. 

16. Lithochrornus. 
Antennm not or scarooly longer than head and thorax together, the last joint usually a 

little incrassated. 
Second joint of antennre longest. ' 

Thorax conshlerably less than twice as broad as long ...... _ ..... 17. Coptochromns. 
Thorax much more than twice as broad as long ____ ...•.... - .. - .... 18. Prolygmus. 

Last joint of antennre longest. 
Eyes at base of head; thorax punctate; sides of abdomen expanded, usn ally beyontl 

the closed hemelytra .... __ ....... __ ........... _ ............ 19. Necrochromus. 
Eyes in middle of head; thorax smooth; sides of ab.lomen not expanded laterally 

beyond the hemelytra .. ___ ........ ___ ... __ ...................... 20. Exitelus. 
Eyes large, lenticular, half as long as the thorax; head considerably broader than the front of the 

thorax .................................................... 21. Ct·yptochrom1t8 
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1. LIGYROCORIS Stal. 

This American genus, best developed in Mexko and Central America, 
where seven species are recorded, and which also extends into the United 

States, where two species are known in the eastern portions, seems to be 

represented in the Florissant shales by one species, though the obscurity 

o,f the single specimen makes the reference son1ewhat doubtful. No extinct 

forms have before been recognized. 

LIGYROCORIS EXSUCTUS. 

Pl. 24, Fig . . 5. 

The single specinwn that i~ referred here is very poorly preserved, 
but differs 1narkedl y from all other speci1nens ; in general the aspect of the 
insect is that of a Ligyro·coris, and I have accordingly placed it in that 

genus. The head appears to be of the same width as the thorax, which is 

subquadrate, narrows very little forward, and is rather broader than long. 
The antennre are slender, and if turned backward would reach about 

half-way to the tip of the closed hemelytra. T'he fore and middle fen1ora 

are very similar in character, the mi~dle pair slightly the 'longer, moder­
ately stout, of nearly equal width throughout, the hind femora longer still 
and perhaps a little slenderer, reaching nearly to the tip of the abdon1en. 
Hemelytra with the membrane reaching far beyond the tip of the abdo­

nlen, the veins dusky; the whole body is of a unifol'lnly dark color. 
Length of body, 5.25mm; including the closed hemelytra, 7mm; breadth 

of body, 1.6mm; length of hind tibire and tarsi, .4mm. 

Florissant. One speci1nen, No. 12925. 

2. STENOPAMERA gen. nov. (oTero~, Pan1era, norn. gen.). 

A genus of Myodocharia i~1 which the anterior lobe is not only several 

times longer than . the posterior, but which by its bullate forrn is even wider 
than it, the posterior lobe being reduced to a mere narrow belt. rrhe whole 

insect is of compact oval form, less than three tin1es longer than broad. In 
the last respect it reminds one of Trapezus, but in its principal features it 

seems to be most nearly allied to Pamera. The antennre are scarcely longer 

than the extreme width of tho 1H)dj' and scarcely l•ave the apical joint 
VOL XIII-. -25 
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incrassated; the first joint scarcely surpasses the head, the second is the 
longest, and the others successively shorter. 

Two species may be separated among the fossils found at Florissant. 

Table of ·the species of Stenopam&ra-. 

Corinm of h~m~lytra dark with pallid · subcostal streak and median patch ....... . ...... 1. S. tenebrosa. 
Corium of hemelytra pale with darkened marginal stripe ..........••.•. . ...•••••.••••• 2. S. subterrea. 

1. 8TENOPAMERA TENEBROSA. 

Pl. 23, Figs. 16, 24. 

Head rounded subtriangular, of about equal length and breadth, less 
than half as broad as the thorax at its greatest ; antennre about as long as 
head and thorax combined. 'Thorax with the sides strongly convex ·and 
almost ·angulate in the nliddle, in front of which it narrows rapidly,' the 
truncate anterior n1argin shorter than the length of the thorax and hardly 
more than half its greatest breadth; surface nearly smooth, transversely and 
finely pectinate. Hemelytra with the corium reaching rather beyond the 
middle of the abdomen, very dark, but not ~o dark as the thorax, with a 
distinctly and sharply pallid sutura ~lavi and pallid streaks, especially in 
the subcostal region and in the middle of the outer men1branal margin, but 
also often extending fron1 the base outward along the costal margi_n. 

Length, 3.55mm ; breadth of thorax, 1.45mm. 

Florissant. Nine specimens, Nos. 1448, 4597, 5736, 6217, 6373, 7397, 

7675, 11301, 12446. 

2. 8TENOPAMERA SUBTERREA. 

Pl. 23, Fig. 7. 

This species differs from the prec-eding in no conspicuous feature and 
agrees with it in size. . 'rhe front margin of the t~1orax appears, however, 
to be a little and roundly emarginate and the sides slightly less prominent. 
'The hemelytra are pallid with a pale testaceous thickening of the costal mar­
gin of the corium and a. faint line of punctuation along the principal veins. 

Length, 3.25mm; breadth of thorax, 1.2miR. -

Florissant. Three specimens, Nos. 4887, 6140a, 7473. 
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3. CATOPAMERA gen. nov. (xarm, Pamera, nom. gen.). 

Head subtriangular, roundly angulated in front, slightly broader · tha~ 
long, with the eyes as broad as the apex of the thorax; eyes situated at the 

• base, small, globular; antennre slender, no longer than the head and thorax 
together; beyond the basal joint (which just surpasses the head) of almost 

. exactly uniform width, the joints of very nearly equal length, each from 

four-fifths to five-sixths the length of the preceding. Thorax about half as 

broad again as long, considerably longer than the head, tapering fron1 the 
posterior rnargin of the anterior lobe forward, the sides ampliated, base trun­

cate, apex more or less but broadly emarginate. Legs n1oderately stout, 
the middle femora not 1nore than two-thirds the width of the body at their 
insertion. Abdon1en very full, well -rounded. 

rrwo species occur in the Florissant shales. 

Table of the species of Catoparnem. 

Corium of hemelytra reaching the middle of the apical half of the abdomen ... o o 0 0. o •• o ol. C. augheyi. 
Corium of hemelytra reaching scarcely beyond the middle of the abdomen . ............. 2. C. bt·adleyi. 

1. 0ATOPAMERA AUGHEYI. 

Pl. 27, Fig. 7. 

Whole body of a nearly uniform dark color; the antennre a little 
paler . . Head smooth or finely corrugated transversely. Thorax faintly 
punctate. Hen1elytra just surpassing the extremity of the abdomen, the 
corium reaching the middle of its apical half, fusco-fuliginous, sparsely but" 
distinctly punctate, the punctre showing a tendency to a linear arrange­

ment along the veins ; membrane clear. Abdomen with the sides slightly 

paler than the middle. 
Length of body, 5mm; antennre, 2.15mm; breadth of thorax, 1.55mm; 

abdomen, 2.05mm. 

Named in honor of Samuel Aughey, geologist of the Hayden Survey. 
Florissant. ~.,our specitnens, Nos. 1716, 2042, 9590, 12033. 

2. 0ATOPAMERA BRADLEY!. 

Pl. 26, Fig. 12. 

Whole body blackish brown, excepting the hemelytra. Antennre 
rather stouter than in the preceding species and as dark as the body. Head 
uniform, Stnooth. rrhorax very finely, faintly, and distantly punctat~; the 
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scutellum n1ore coarsely. Hemelytra reaching just about the tip of the 
· abdomen, the corium not beyond its middle, testace~n1s, rather finely and 

very distantly and evenly punctate, the punctre showing no disposition to 
longitudinal arrangement; me~brane faintly infumated . . Sides of abdo­
men as dark as the disk. 

Length of body, not including the terminal Rxtension of the.abdomen, 
4.65mm; antennre, 1.65mm; breadth of body, 1.25mm; abdomen, 1.75mm. 

Dedicated to Mr. Frank H. Bradley, geologist of the Hayden Survey. 
Florissant. One specimen, No. 14236. 

4. PHRUDOPAMERA gen. nov. ( qJpovoo~, Pamera, nom. gen.). 

Head rounded, of about equal length and breadth, rather broader than 
the apex of the thorax, more or less produced in front of the antennre; eyes 

situated at the outermost lirnits of the head, a little in advance of the base, 
of moderate ·size, subglobular; antennre as long as the head, thorax, and 
scutellum together, the basal joint barely or not surpassing the front of the 

head, the three succeeding joints subequal, the last incrassated so as to be 
half as broad again as· the middle of the second joint. Thorax scarcely . 

longer than the head, half as broad again as long, tapering forward fron1 
the posterior limit of the anterior lobe, the sides ampliated; posterior Inar­
gin truncate or slightly convex, the anterior margin similarly concave. 
Legs moderately stout, the middle femora not more than two-thirds the 

width of the body at their ins~rtion. Abdomen moderately full, well 

rounded. 
Two species occur in the shales of Florissant. 

Table of tlie species of Phrudopamm·a. 

Front of head distinctly angulate ...••.•••••.......•••.................••....•••...•.... 1. P. wil11oni. 
Front of head broadlyrounded or sub truncate ..........•••.......••••.......•..•••••• 2. P. chittendeni. 

1. PHRUDOPAMERA WILSON!. 

Pl. 27, Figs. 9, 16. 

Head smooth, the front rectangulate in advance of the antennre; 
antennre of uniform color. Thorax finely and evenly granulate; hemelytra 
rather heavily punctured in definite longitudinal lines following the course 

of t~1e veins; these infuscated but the rest of the hemelytra scarcely infus­

cated; metnbrane elear. · Abdomen oval, somewh~t elongated. 
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Length of · body, 5.45mm; antennre, 2.5mm; breadth of thorax, 1.45mm; 
abdomen, 2mm. 

This species is nan1ed for Mr. A. D. Wilson, the accomplished topog­
rapher of the Hayden Survey. 

Florissant. Two specitnens, Nos. 6931, 13315. 

2. PHRUDOPAMERA CHITTENDEN!. 

Pl. 26, Figs. 7, 9. 

Head Rn1ooth or very finely and transversely corrugate, the front pro­

jecting forward between the antennre, but subtruncate or broadly rounded; 

· antennre with the b~sal and apical joints darker than the rest. Thorax rather 

faintly and somewhat distinctly punctate, as well as transversely corrugated, 

especially in the middle. Hemelytra rather coarsely punctate in longitud­

inal lines, following the course of the veins, more or less inft~s0ated; the 

mernbrane ·slightly infumated. Abd01nen broad and very well rounded. 
Length of body, 5.25mm; antennre, 2.5mm; breadth of thorax, 1.65mm; 

abdomen, 2.25mm. · . 

The name is given in honor of 1\fr. G. B. Chittenden, topographer of 

.the Hayden Survey; engaged during its exploration of Colorado. 

Florissant. 'rhree specimens, Nos. 7037, 11229, 11232. 

5. CHOLULA Distant. 

A single species, represented by a single, imperfect, headless specimen 

from Green River, Wyoming, is referred here from its near resemblance to 

one of the species described by Distant. It differs, however, in several 

points: the basal margin of the thorax is hardly concave at the base of 

the scutellum, but straight, while elsewhere it is convex; there is but the 

faintest sign of any carination of the scutellum, and I can not see that 

either corium or clavus is punctured. 

CHOLULA TRIGUTTATA. 

Pl. 7, Fig. 21. 

Body slender with parallel sides, fully three times longer than broad. 

[Head wanting] Thorax rounded subquadrate, broader than long, the ante­

rior a little shorter than the posterior lobe, and distinctly separated from it 
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by a transverse constriction, noticeable particularly by the deep lateral 
notch; anterior lobe rapidly narrowing with strongly oblique convex sides, 

. two and a half times broader than _long, the surface apparently smooth, 
light colored, with broad, marginal, dark bands, a faint dusky median stripe 
fading posteriorly, and three dark round spots, one in the middle of each lat­
eral half posteriorly and one in the middle of the posterior margin, overlap-.. 
ping the posterior lobe; this last is broader than the anterior, with strongly 
convex sides, and is three times ·as broad as long, its posterior lateral angles 
not rounded; the posterior margin is transverse outwardly and next the 
base of the scutellum, a little oblique between; the surface is dark poste­
riorly, lighter anter~orly, the whole rather coarsely and faintly punctate. 
Corium of hemelytra clear and sn1ooth, with distinct and straight subcostal 
vein and fuliginous outer angle (the other dark spots on the surface of the 
corium in the plate belong to the middle and hind femora) ; membrane 
clear. 

Length (without head), 4.5mm; ·probable con1plete length, 5mm; breadth 
of thorax, 1. 70000

• 

Green River, Wyon1ing. One specimen, No. 113· (Dr. A. S. Packard). 

6. LITHOCORIS gen. nov. ("Aieo~, u/pz~). 

Head large, subrotund, slightly broader than long, with moderately 
large eyes, which are situated just behind the middle of the head, at its 
greatest lateral expansion as broad as the middle of the thorax; front 
rounded, angulate in advance of the base of the antennre; antennre more 
than half as long as the body, the basal joint pretty stout, surpassing a little 

the front of the head, the remaining joints subequal, the second the shortest, 
all very slender, but the last slightly incrassated to about the width of the 
basal joint. Thorax slightly longer than broad, divided into anterior and 
posteiior lobes of equal length, both tapering from base to apex, the ante­
rior more rapidly than the . posterior and with perfectly straight obliqu·e 
sides ; the base fully twice as broad as the apex. Legs n1oderatel y slen­
der, the n1iddle femora fully three-fourths the width of the body at their 
insertion. Corium of he~nelytra reaching the middle of the apical half of 
the abdomen, which is full, laterally ampliated, half as broad again as the 
base of the thorax. 

A single species is known. 
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LJTHOCORJS EVTJLSUS. 

The single specimen known is rather faintly preserved upon the stone, 
but otherwise is in excellent condition. The head and thorax are dusky, 
the abdonwn paler; the antennre and legs are also pale obscure. Head 
rather densely and not very finely punctate. Thorax more coarsely and 
more distantly punctate, as is also the scutellu1n. Hemelytra with similar 
coarse punctre arranged along the veins; membrane cloudy. 

Length of body, 6.51I\m; antennre, 4mm; hind femora, 2.2mm; tibire, 
3.2mm; tarsi, 1.5mm; breadth of thor~x, 2:2mm; abdomen, 2.;mm. 

Florissant. One specimen, No. 4890. 

7. COPHOCORIS gen. nov. ( Hu)(po~, Hopz~). 

Head rounded, a little broader than long, a little broader than the 
apex of the thorax but not nearly so broad as its middle; front roundly 
produced, almost angulate; antennre only half as long as the body, the 
basal joints just surpassing the front of the head, the remaining joints slen­
der, subequal, the last faintly incrassated. Thorax at least one-fourth 
broader than long, divided into anterior and posterior lobes of equal length, 
the posterior lobe with straight and nearly parallel sides, the anterior taper­
ing forward, the sides oblique and straight. Legs apparently much as in 
the preceding genus, but perhaps slightly· shorter. Abdomen well rounded, 
_hardly ampliated laterally. 

A single species occurs at Florissant. 

CoPHOCORIS TENEBRICOSUS. 

Whole body ahnost uniformly dark, the abdomen, antennre, and legs 
much lighter. Head n1inutely punctate. Thorax distantly and rather 
coarsely punctate; scutellun1 the same. Corium of hemelytra reaching a 
little beyond the middle of the abdomen, infuscated, the veins finely punc­
tate; men1brane clear. 

Length of body, 5mm; antennre, 2.4mm; breadth of thorax, 1.6mm; 

abdomen, 2mm. 

Florissant. One specimen, No. 9 7 42. 
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8. EUCORITES gen. nov. ( cv, u6pz~). 
Head well rounded, · with a slightly triangular form, the apex for­

ward, of about equal length and breadth, slightly broader than the apex of 
the thorax; the front gently and roundly produced in front of the antennre; 
eyes situated in advance of the middle, transverse, reniform ; antennre 
slightly longer than the head and thorax together, the basal joint moder­
ately stout, just surpassing the front of the head, the ren1aining joints sub­
equal, the second slightly longer than tne others, slender and equal, the 
third slightly shorter than the termin~l, scarcely and gently enlarging , in 
the apical half, the fourth incrassated so as to be aln1ost throughout half as 
broad again as the 1niddle of the second joint. Anterior lobe of the thorax 
trapezoidal; n101~e than twice as broad as long, tapering regularly fron1 base 

to apex, with oblique sides, both base and apex truncate; posterior lobe of 
unusual form, being twice as broad in the n1iddle as at the sides, the pos­
terior n1argin being strongly, broadly angulate, with rounded apex, simu­
lating a broad and short scutellum. Middle fen1ora n1uch shorter than the 
breadth of the body at their insertion. Coriun1 of hemelytra reaching 

the middle of the apical half of the abdomen. Abdomen ntoderately long 
ovate. 

One species only is known. 

EucoRITES SERESCENS. 

Whole body black, the antennre with the basal joint black, the apical 
joint and apical third of the penultin1ate joint blackish fuscous, the remain­
der testaceou.s. Head and thorax uniformly, coarsely, and rather distantly 
punctate. Corium of hemelytra coarsely punctate, n1ostly in longitudinal 
lines following the course of the veins, the punctre infuscated and the 
whole coriur_n n1ore or less infuscated, but generally..of a light color; mem-

·brane faintly infumated, reaching just to the tip of the abdomen. 

, Length of b?dy, 5mm; antennre, 2.6mm; breadth of thorax at the base, 
2.25mm; abdomen, 2.f>mm. 

Florissant. One specimen, No. 860. , 

9. PROCORIS gen. nov. ( 1rp(', ul pz~). 

Head rounded, slightly longer than broad, with the eyes a little but 
distinctly broader than the apex of the thorax, the front rounded, angulate 
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in adyance of the antennre; eyes n1oderately large, situated just in advance 
of the base; antennre as long as the head and thorax together, the basal 
joint clearly surpassing the front, the subsequent joints snbequal, the 
second not longer than the others, slender, the fourth incrassate through­

out, but largest in the middle, where it is twice as broad as the middle of 
the second joint. Thorax longer than broad, the posterior about two­
thirds as long as the anterior lobe, of equal length throughout, with straight 
and parallel sides, the anterior lobe tapering from base to apex with oblique 
straight sides; posterior margin of the thorax truncate, anterior scarcely 

en1arginate. Legs moderately stout, Iniddle femora not more than two­
thirds as long as the breadth of the body at their insertion. Coriurn of 

hemelytra reaching nearly or quite to the middle of the apical half of the 
abdon1en. Abdomen broad ovate. 

Two species are known, both of which occur only at Florissant. 

Table of the species of Proc01·is. 

Third joint of antennoo of nearly equal width throughout; femora relatively slender. 
1. P. sanctcejohannis. 

Third joint of ant~nnoo considerably· enlarged apically; femora relatiYely stout ......•. 2. P. bechleri. 

1. PROCORIS SANCT.lEJOHANNIS. 

Whole body uniform black or blackish fuscous; antennre of the 
same color as the head or perhaps not so dark, but in any case n1uch infus­
cated, the third joint of nearly equal width throughout, scarcely enlarged at 

the apex. Head smooth or perhaps faintly and very finely punctate. 
Thorax and scutellum coarsely and rather distantly punctate, the punctre 
on the hemelytra arranged linearly along the course of the veins. Femora 

only moderately stout, fully three times as long as l;>road. Abdomen rather 
£nll, with ampliated sides. 

Length, 6.1 mm; antennre, 2.25mm; breadth of thorax, 1.85mm; abdomen, 
2.5mm. 

The name of the species is given in honor of Mr. Orestes St. J ohn1 

geologist of the Hayden Survey, a pioneer of much work in the West. 

Florissant. Four specimens, Nos. 3556, 4808, 7688, 10560. 

2. PROCORIS BECHLER!. 

Pl. 27, Fig. 4. 

Head faintly and rather coarsely punctate, and, like the whole body, 
black or blackish brown, the antennre a little lighter colored, the third joint 

. i 
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enlarging regularly from base to apex, where it is nearly twice· as la:rge as 

at the base. Thorax very coarsely and not very distantly punctate, as is 

also the scutellum. Hemelytra fusco-fuliginous, coarsely punctate in serial 

rows along the course of the veins. The femora rather stout, the middle 
pair being but little more than twice as long as broad. Abdomen with the 
sides scarcely ampliated, and a premarginal pallid line. 

Length, 6.15mm; antennre, 2.25mm; breadth of thorax, 1.85mm; middle 
of abdomen, 2.15mm. 

Named for Mr. G. R. Bechler, topographer of the Hayden Survey 
during its work in Colorado and elsewhere. 

Florissant. One specimen, No. 13564. 

10. CTEREACORIS gen. nov. (nripca, n( pz~). 

Head broader than long, rounded subtriangular, with the moderately 
large eyes broader than the apex of the prothorax; the front pron1inent and 
rounded; antennre considerably shorter than the head and thorax together, 
the basal joint stout, surpassing the front of the- head, the second and third 
joints about equal in length, slender, less than half the width of the basal 

joint, the apical joint slightly the longest, incrassate to the stoutness of the 
basal joint. Thorax more than twice as broad as the head, the posterior 

decidedly shorter than the anterior lobe, with straight and parallel ' sides 
and truncate anterior and posterior margins; the anterior lobe tapering 

rapidly with straight oblique sides, the anterior margin gently etnarginate, 
the whole nearly three times as broad as long. _ Middle femora very much 
shorter than the breadth of the body at their insertion. Corium of heme­
lytra barely surpassing-the middle of the abdomen. Abdornen broad and 

rounded. 
A single species is known. 

CTEREACORIS PRIMIGENUS. 

· Head, thorax, scutellun1, and coriu1n of hemelytra black, antennre 
blackish· fuscous, abdmnen dark fusco-fuliginous. Head smooth, the 

antennre, especially the apical joint, a little roughened. Thorax and scu­
tellum coarsely punctate. Coriun1 of hen1elytra the same, the punctre fol­
lowing mostly the course of the vmns ; membrane clear. Abdomen 
obscurely and coarsely punctate. 
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· Length, 5mm; antennre, 1. 75mm; breadth of head, .9.)mm; base of tho­
rax, 2.15mm; abdomen, 2.75mm. 

Florissant. One specimen, No. 2022~ 

11. TRAPEZONOrrus Fieber. 

This genus, abundantly represented in Europe, rather feebly in Amer­

ica, where it is found in the- United States, and at high elevations in Cen­

tral Arnerica, seems to have lived at Florissant, a couple of species, one of 

them tolerably common being found there; yet they certainly differ from 

modern types irr the brevity of the antennre and bluntness of the head, 

and are considerably slenderer than any American. species known to me. 

'I'hey may be placed here at least provisionally. 

Table of the species of Trapezonot-us. 

Smaller species, hardly exc~eding three millimeters in length ; thorax with no median snlcation; costal 
margin of corium da:rk ·----- .. . ............... __ _-___ ...........•.. "· · ··· ...... 1. T. externiinat-us. 

Larger species, considerably exceeding four millimeters in length; thorax with median snlcation ; 
costal margin of corium light .. . .... . ........... . .. . . .... .. .. ........... . . __ .•••••. 2. T. stygialis. 

1. 'I'RAPEZONOTUS EXTERMINATUS. 

Pl. 22, Fig. 9; Pl. 23, Figs. 11, 22, 25. 

Head triangular, rounded, slightly broader than long, the angulate 
.front rounded; aritennre slender, subequal, a little longer than head and 

thorax together, the first joint barely surpassing the front of the head, the 

second joint -longest, the succeeding joints successively shorter.. Thorax 

, with convex sides, the anterior about three-fourths the length of the poste­

rior border, the former slightly concave, the latter as slightly cqnvex, the 

surfa~e faintly punctate, though this does not appear on all individuals 

Hemelytra with the corium reaching the middle of the abd_omen, strongly 

· infusca.ted with pallid n1arkings, consisting of a broad, pale subcostal stripe 

which does not reach the membranal suture, and a Inedian triangular patch 

seated on the satne suture, besides which a pale, slender stripe follows the 

sutura clavi. Abdornen full and rounded. 
Length of body, 3.lmm; breadth, 1.2inm; length of antennre, 1.4mm. 

Florissant. . Eight spRcimens, Nos: 5801, 6366, 6550, 7609, 9674, 
11757, 12060, 12.459. 

.. 



.. 

396 TERTIA·RY INSEC'l'S OF NOHTH AMERICA. 

2. TRAPEZONO'fUS STYGIALIS. 

Pl. 27, Fig. 11. 
• 

Head roundly triangular, its sides continuing the course of the oblique 

sides ·of the thorax, a little broader than long, the front well rounded; 

antennre slender and equal, hardly so long as the head and thorax together, 

the first joint not surpassing the head. Thorax transverse, more than half 

as broad again as long, broadest in the middle of the posterior half, the 

sides strongly rounded, tapering forward so th~t the anterior margin is only 

two-thirds as long as the whole width of the thorax, the front margin 

slightly and roundly emarginate, the hind border gently convex. Heme­

lytra just reaching the end of the abdomen, the corium extending hardly 

past the n1iddle of the · sarne, this latter rather pale testaceous, with the 

whole costal region pallid, besides longitudinal pallid streaks toward the 

sutura cl~vi; membrane clear. Abdomen full and rounded. 
Length of body, 4.3mm; breadth, 1.8mm; length of antennre, 1.5mm. 

Florissant. One specimen, . No. 9302. 

12. LINNJEA gen. nov. (Linne). 

A genus of Rhyparochromaria closely allied to Gonatas Distant, but 

fro1n which it is readily distinguished by the smaller head and shorter 
antennre, the first joint of which barely surpasses the head. The head is 

not more, often less, than half as broad as the thorax,' nearly as long as 
broad, and scarcely·angulated in front; the antennre are only as long as 

the head and thorax together, the second joint the longest, scarcely increas­

ing in size apically, the third and fourth successively though but slightly 

shorter, the third shaped like the second, the fourth not incrassated, all 

smooth. Thorax very broad, broadest posteriorly, the sides full. Heme­

lytra just ~urpassing the abd01neri, the corium occupying about three-fifths 

of the whole. Legs, and especially the fore femora, stout. 

Probably the use of Linnma in botany has prevented its use in 

zoology, but the time is long past when such restrictions have any value. 

There is no conceivable way in 'Yhich the use of the same term for a living 

Alpine flower and a Tertiary bug can cause confusion or be inconvenient. 

Several species occur in the North American · Tertiaries, but only at 
Florissant; whi.le but for their mrich longer antennm -and slighter fore . 
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femora I should be inclined to place here two of the foss.il species found at 
Aix in Provence (Oligocene) and heretofore referred to Pachytnerus, viz, 
P. fasciatus Heer and P. pulchellus Heer, which much resemble our first two . . 
species. 

Table of the species of Linncea. 

Membrane of the hemelytra distinctly marked with broad, arcuate, longitudinal stripes. 
Thorax very rapidly narrowing in the anterior fourth 0 ••••• 00 ...................... 1. L. holmesiio 
Thorax narrowing only a little in the anterior fourth 00 0. 0. 0 ........ o o• ••••••• 0 ••• 02. L. putnami. 

Membrane of the hemelytra clear. 
Corium mostly obscure. 

Anterior outer angles of the thorax so rounded that the curve of the anterior half of the thorax 
is almost uniform .. 0. 0 •••••••••• 0 0 •••• 0 0 •••••••• • 0 0 ••••••••••••••••• 0 0 ••••• 3. L. abolita. 

Anterior outer angles distinct tbough rounded 0 ••••••••••••• 0 ••••••••••••••••• 4. L. cm·cerata. 
Corium mostly clear. 

Costal margin distinctly though rather narrowly testaceous; rest of corium clear 0 0 5. L. evoluta. 
In addition to the thickening of the costal margin, testaceous blotches fringe the membranal 

suture and mark the outer tip of the corium 00 ... 0 ••••• 0 .................... 6. L. gt·avida. 

1. LINNJEA HOLM;ESII. 

Pl. 23, }'ig. 10. 

Head slightly broader than long, well rounded, the front entirely without 

, .angulation. Thorax half as broad again as long, the sides strongly arcuate, 

the anterior margin only about half as long as the posterior (in which point 
it is wrongly represented on the plate), which is slightly emarginate at the 
base of the scutellum, the surface smooth. Hemelytra with the coriutn 

very dark testaceous, deepening apically, with a pallid sutura clavi, and a 
subcostal streak, besides a small triangular spot on the membranal suture 
just without the sutura clavi; ·men1brane with four pale testaceous, equidis­

tant, slightly arcuate, longitudinal streaks, the outer occupying, respectively, 

the costal and inner margins, originating at a little space beyond the Inem­
branal suture and running to the outer margin, the interspaces perfectly 

clear. 
Length of body, 3.35mm; breadth, 1.15mm; length of antennre, 1.4mm. 

Named for Mr. \V. H. Holmes, geologist, archeologist, and artist of the 
Hayden Survey. 

Florissant. One specimen, No. 2320. 

2. LINNJEA PUTNAMI. 

Pl. 23, Fig. 4. 

This species closely resembles the preceding in gen~ral appearance, 
. but differs fro1n it in important details in those parts which can be com~ 
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pared. Unfortunately the head is not well preserved and the thorax is 
defective, but the latter can be seen to be nearly as broad in front as 
behind, with decided though rounded angles in front and with a faintly 
punctate surface. It is of a very dark color; the corium, w_hich is· scarcely 
less dark than the body, shows only a slender pallid line at the sutura clavi 
and along the principal vein, which passes down the middle and forks in 
the middle . of the outer half of the corium, much fainter after forking. The 
membrane is marked as in L. holmesii, but the stripe on the inner margin 
is very faint. 

Length of body, 3.35mm; breadth, 1.25mm. 

Named for my fellow student in science, Prof. F. W. Putnam~ of 
Oan1bridge. 

Florissant. One speci1nen, No. 5873. 
. . 

3. LINNJEA ABOLI'l'A. 

Head exceptionally small and rounded, not more than a .third as broad 
as the thorax, the front in no way angulate. Thorax with the posterior 
lobe distinctly separated from the anterior and rather less than half as long 
as it; anterior lobe very rapidly narrowing with oblique but slightly arcu­
ate sides, so that the front margin is scarcely more than a third as wide as 
the thorax, and the front" half of the thorax has one nearly uniforn1 curve; 
the posterior lobe again narrows or is slightly constricted; surface smooth. 
Hemelytra with the coriutn uniformly dark fuliginous. membrane clear. 
Abdo"men very full and rounded. 

Length, 3. 7 5mm ; breadth, 1.4 mm. 

Florissant. One specimen, No. 1918. 

4. LINN JEA CA.RCERATA. 

Pl. 23, Fig. 2. 

IIead small, less than half as broad as the . thorax, almost as long as 
broad, the front well rounded; antennre shorter than the head and thorax. 
Thorax very broad, twice as broad as long, the sides very strongly rounded 
and full, the anterior hardly shorter than the posterior tnargin, with no dis­
tinct separation into anterior and posterior lobes, the surface smooth, with a 
slight median sulcation. Hemel ytra pale testaceous, with large and irreg­
nlar pallid blotches covering nearly half the corium but not invading the 
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apex; membrane clear. Abdomen narrower than the thorax~ with parallel . 
sides and broadly rouvded' apex, and half as long again as broad. 

Length of body, 3.55mm; breadth of thorax, 1.35mm. 

Florissant. Four specimens, Nos. 5793, 9692, 12096, 12464. 

5. LINNJEA EVOLUTA. 

Pl. 23, Fig. 21. 

Head rnuch broader than long, the front broadly angled; basal joint of 
antennre not surpassing the head, the last joint two-thirds the length of the 
second ; rostrum reaching the posterior extremity of the fore coxre. Thorax 
transversely striate, the posterior half with parallel sides, continuous with 
the equally broad abdomen, the anterior half rapidly na~ro~ing with 
oblique arcuate sides, so that the anterior border is about two-thirds as long 
as the posterior and as long as the length of the thorax. Hemelytra with 
the corium clear, except for a faint cloudiness which is a little intensified in 
a costal tnargin, the veins marked with serial punctures; membrane clear. 
Abdomen parallel sided, broadly rounded apically, about half as long again 
as broad. 

Length, 3.6mm ; breadth, 1.4mm. 

Florissant. Two specimens, Nos. 5840, 7233. 

6. LINN£A GRAVIDA. 

Pl. 23, Fig. 19. 

Head small, apparently rather less than half as broad as the thorax, 
shorter than broad, the front broadly angled; antennre with the basal joint 
just attaining the front of the head, the whole scarcely longer than head 
and thorax. The latter smooth or scarcely punctate, half as broad again 
as long, the sides well rounded, tapering forward a little, the outer anterior 
angles well rounded off, the anterior margin about two-thirds the length of 
the posterior. · Hemelytra with a pale testaceous costal stripe on the corinn1 
with the membranal edge marked irregularly with the same·, as well as with­
a stripe ·following the outer side of the sutura clavi and another down the 
middle of the corium; rnem brane clear. Abdome-n full, about half as long 
again as broad. This species is slightly larger than any of the others. 

Length, 4.5mm; breadth, 1.7 5mm. 

Florissant. Four specin1ens, Nos.· 296'6, 4994, 10410, 10882. 
I 
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13. RHYPAROCHROMUS Curtis. 

A single fossil was forn1erly referred to this genus by me, which seems 

rather to belong to the Acanthiidre. But another from Florissant may more 

rightly clain1 a place here, and is the only fossil species known. The genus 

is now feebly represented in North America, a single species occurring in 

the United States and another in Guatemala, while a number are recorded 

from Europe. 

RHYPAROCHROMUS VERRILLII. 

Pl. 23, Figs. 15, 30. 

Head narrower than the thorax, barely broader than long, rounded 

subtriangular; antennre just about as long as head and thorax together. 

Thorax subquadrate, narrowing gently, the truncate anterior margin five­

sixths the length of the posterior, the whole as long as its anterior breadth, 

the anterior lobe three times as long as the posterior, the sides full and 

rounded, very feebly separated from the posterior lobe, the surface faintly 
punctate. Hen1elytra with the corium reaching the middle of the hinder 

half of the _ abdomen, heavily infusca~ed, but the sutura clavi always n1arked 
by a pallid line, and sometimes the corium marked with pallid after the 

style of Trapezonotus exterminatus of the same beds. 
Length, 3.5mm; breadth, 1.25mm. 

Named for the distinguished Yale zoolog·ist, Pr:,f. A. E. Verrill. 

Florissant. Seven specimens, Nos. 1511, 2027, 2050, 3160, 5270, 

9884, 11210. 

14. PACHYlVIERUS St. Fargeau and Serville. 

This group, as restricted by Stal, is composed wholly of Old World 

fonns, and is closely related to Rhyparochromus. To it have been referred 

a considerable number of fossil Heteroptera, fifteen ·species in all/ but only 

two or three of them at the n1ost can by any possibility be regarded as 

belonging to the genus in its now restricted form; these would be, 'besides 

the one ·given below, a single species each at Aix and Oeningen and in 
amber. 

1 Iu my Systematic review of fossil insects (Bullr U.S. Geol. Surv., No._31, p. 63), I have said sev­
enteen, having wrongly given credit to Rarloboj anrl ::tr.nber for oQe more species each th&·u they h:w~, 
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p ACHYMERUS PETRENSIS. 

Pl. 5, Figs. 70, 71. 

Pachymerus petrensis Scudd .. Bull. ·u.S. Geol. Geogr. Surv. Terr., III, 761 (1877). 

A single specimen, of which most of the right half is destroyed, repre­
sents this species, which is /placed here provisionally, pri?cipally because it 

appears to be closely related to fossil species put in this group by Heer. 
It seems to be a larva, and to belong to the ~f yodochina in the vicinity of 

Eremocoris. The outline of the head is vague and broken, but the front is 

apparently bent at a right angle. The antennre are about half as long as 
the . body, four-jointed; the basal joint only about half as long again as 

broad, the others subequa.l, very slightly smaller at the base than at the 
apex, but otherwise equal, the second a very little the longest, the last . 

pointed at the tip. Thorax and abdomen of about equal length, the former 

equally broad throughout (or nearly so); the fore and middle femora short 

and stout, about as long as their separation fron1 each other. Abdomen 
expanding suddenly at the base, so that the second segment is broadest and 

apparently half as broad again as the thorax, beyond tapering rather rap­

idly to a rounded tip. 
Length of body, 3mm; antennre, 1.5mm; fore femora, 0.35mm. 

Fossil Canon, White River, Utah. One specimen (W. Denton). 

15. TIROMERUS gen. nov. (relpro, fl'f!po~). 

Head broadly triangular, as broad as front of_thorax, the front angularly 
rounded, the eyes basal; antennre much Inore than half as long as the body, 
the first joint distinctly surpassing the head, the second very slender and . 
almost .as long as the third and fourth together, these subequal, the last 
slightly incrassated. Thorax transverse, trapezoidal, tapering gently, the 
sides n1ore cr less but not much ampliated, with no distinct division into 
anterior and posterior lobes. Hemelytra with the corium barely reaching 
the 1niddle of the abdotnen. I 

The genus appears to be ~llied to Rhyparochromus, but the relative 
length of th_; second joint of the antennre separates it from any existing 
genus with which it appears comparable. Two ·species are found at Flor~ 
issant, which tnay perhaps· be generically distinct, in which case T. torpefactus 
should be regarded as typical. 

Table of the species of Tir01nerus. 

Thorax much less than twice as broad as long ................. -----· .... ---· -----· 1. T. torpefactus. 
Thorax fully twice as broad as long ................... ... . .. ........ . ·----·-----· .. . ... 2. T. tabijluus. 

VOL XIII--26 
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1. TIROMERUS TORPEF ACTUS. 

Sides of body nearly straight and enlarging slightly from the head to 
the middle of the abdomen. Head about twice as broad as long, ~he front 
roundly produced in front of the eyes. Antennre very slender, extending, 

if stretched along ·the body, beyond the . commissura. Rostrum extending 
to the middle coxre. Thorax flat, gently tapering, with hardly any fullness, 
the length about two-thirds the breadth, its breadth at apex five-sixths that 

at base, the angles scarcely rounded, the front margin roundly, regularly, 
and slightly emarginate, the surface faintly wrinkled transversely. Henle­
lytra with the corium reaching the middle of the abdomen, apparently 

almost clear, but for a costal thickening of a testaceous color. 
Length, 3mm; breadth of base of thorax, 1.3mm; length of antennre, 2mm. 

Florissant. One specimen, No. 1214. 

2. 'riROMERUS TABIFLUUS. 

Whole body of a very regular oval shape, the largest end posterior. 
Head about half as broad again as long, the front angularly produced but 
with the extreme front well rounded; ·rostrum reaehing at least the fore 
coxre, and apparently the middle pair; only the basal part of the antennre 
preserved. Thorax almost flat, distinctly and considerably tapering, but 
short, with full sides, a little more than ·twice as broad as l<Jng, the apex 
about three-fourths the width of the base, the front margin roundly, regu­
larly, and not slightly emarginate, the surface faintly and finely punctate 

Hemelytra with the coriun1 not extending beyond the middle of the abdomen 
or hardly reaching it, the rnembranal suture transversely oblique, the corium 
apparently clear. 

Length, 3.25mm; breadth in midd.le of body, 1.5mm. 

Florissant. One specimen, No. 24 7 5. 

16. LITHOCHROMUS gen. nov. (A.ieor;, xpropa). 

Head moderate, rounded subtriangular, of about equal length and 
breadth, the front distinctly angulate, the eyes small and globular, situated 
in the rniddle, away from the base; antennre nearly or quite half as long as 
the body, the last joint scarcely or not incrassated; the first joint just or 

barely surpasses the front, the second is long and slender, and with the first 
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~qual or almost equal to the last two together, these subequal. Thorax 

transverse, usually only half as broad again as long, broadest at the base 
or slightly before the base, narrowing in front so that the head is never 

more than half as broad as the thorax, often with a slight triangular depres­

sion at apex, with no distinct posterior lobe. Legs, especially the femora, 

moderately stout. Hemelytra with the coriur~ reaching beyond the middle 
of the abdomen, but not far. 

Four species have been distinguished in the Florissant shales. 

Table of the species of Lithochromus. 

Thorax broadest at base; first two joints of antennre together as long as the last two. 
Thorax impunctate or scarcely pu11ctate, longer than the width of the head; corium of bemelytra 

obscure ...••. ------ ..•••. -----··----- ...•.... ---· .....•....••••...••..••. 1. L. gardneri. 
Thorax punctate, only as long as the width of the bead, coriuUl of hemelytra clear. 

Thorax more tha'n one-half as long a~ain as the bead ...•..••••...•.......••. 2. L. obstrictus. 
Thorax less than one-half as long again as t.he head . __ ...................... 3. L. mortua1·ius. 

Thorax broadest before the base; first two joints of autennre together slightly shorter than the last 
two •.••.•••••..•••••••••••...••..••••.........•••...••••..•...•••..•••.. 4. L. extraneus. 

1. LITHOCHROMUS GARDNER!. 

Pl. 26, Fig. 10; Pl. 27, Fig. 8. 

Antennre as long as the head, thorax, and half of the scutellum. 
Thorax trapezoidal, longer than the width of the head, less than half as broad 

again as long, the sides scarcely convex, the apex nearly five-sixths the 
length of the base, the outer anterior angles a little rounded; the front 
transverse or slightly emarginate; a slight triangular depression broader 

than long occupies the whole front margin; surface impunctate or scarcely 
punctate, as is also the scutellun1. Corium of the hemelytra obscure dark 

fuscous, with pallid longitudinal strigre which scarcely affect the ·outer apex; 
membrane showing faint, longitudinal, pale testaceous strigre. 

Length, 5mm ; b'readth, 2mm. 

Named for Mr. James T. Gardner, geographer of tlH~ Hayden Survey. 
Florissant. Seven specin1ens, Nos. 1092, 2577, 3947, 4717, 9837, 

10076, 14204. 
2. LITHOCHROMUS OBSTRICTUS. 

Thorax nearly twice as broad as long, only as long as the width of 
the head, more than half as long again as the head;_ the sides pretty 

strongly oblique and slightly convex ; the apex about three-quarters the 
.length of the base; front n1argin regularly, broadly, and considerably 
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emarginate; a slight 1nedian sulcation, but scarcely any sign of a depres­

sion at the apex. Surface nearly smooth, but coarsely, distantly, and 

faintly punctate. Corium of hemelytra clear. 
Length, 5 25mm; breadth, 2.1 mm. 

Florissant. One specimen, No. 6390. 

3. LITHOCHROMUS MORTUARIUS. 

Pl. 26, Fig. 2. 

Antet1nre slightly longer than ~ead and thorax together. Thorax sub­

quadrangular, less than half as broad again as long, less than half as long 

again as the head, and only as long as the width of the head, broadest 

before the base, with rather strongly convex sides, taRering only in the 

apical half, but rapidly; the apex three-fourths the length of the base; a dis­

tinct posterior lobe not one-fourth the length of the anterior; the front mar­

gin transverse or very slightly emarginate, with a distinct triangular ante­

rior depression, twice as broad as long, the apex broadly rounded; surface 

indistinctly punctate. Corium of hemelyt,ra blackish fuscous; men1brane 

with slight ~arks of longitudinal infuscation. 
Length, 4.6mm; breadth of base of thorax, 1.85mm.; abdomen, 2.25mm. 

Florissant. Two specimens, Nos. 4644, 11220 . 

. 4. LITHOCHROMUS E:A.TRANEUS. 

Pl. 26, Fig. 6. 

The single specimen is preserved only upon a side view, and is on that 

. account difficult to compare with the others absolutely. The head appears 
to be of unusual length, being apparently about five-sixths the length of the 

thorax, and is srnooth; the antennre are exceptionally stout and are some- . 
what longer than the head and thorax together; the first two joints together 
slightly shorter than the last two; the first and second joints increase very 

slightly in size next the apex, and are truncate at tip ; the last joint scarcely 

enlarges toward the tip, which is rounded. Thorax apparently tapering 

from a little before the base, somewhat tumid, and punctate; corium of 

hemelytra clear, or very slightly obscured, punctate throughout, but more 
densely along the principal veins; membrane clear. 

Length, 5.5mm; of coriurn of hemelytra, 2.75mm. 

Florissant. One specimen, No. 13660. 
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17. OOPTOCHROMUS gen. nov. ( X07(T('~, xpmpa). 

Head rounded triangular, fully as long as broad, as broad as the apex 
of the thorax; the eyes small, globular, median, the front between them 

advanced considerably, and roundly angulated; antennre shorter than in 
the preceding genus, longer than in ·the succeeding genera, being longer 

than head and thorax together, but considerably less than half the length 
of the body; first joint distinctly, though not considerably, surpassing the 
front, the first and second together shorter than the remainder of the 
antennre, the third and fourth subequal and not at all incrassated. Thorax 
transverse, considerably less than twice as broad as _long, decidedly longer 
than the head, broadest at the base, the anterior lateral n1argins strongly 

rounded, .the apex about three-fourths the width of the base; no noticeable 
posterior lobe. Legs and hemelytra as in the preceding genus. 

A single ~pecies Ovcurs at Florissant. 

OoPTocrrRoMus MANIUM. 

Antennre of nearly uniform -diameter throughout. Thorax trapezoidal 
with the outer anterior angles strongly rounded; the thorax tapering 

rapidly only at the extreme apex; front margin gently emarginate, a very 
broad, rounded, subtriangular, anterior depression three or four times as 

broad as long occupying the whole apex; a distinct nwdian carina; sur­
face s1nooth. Corium of hernelytra varying from pale testaceous to fuscous, 

more heavily ITlarked along the COStal margin; the whole surface faintly 
and uniformly punctate; membrane clear. 

Length, 4.6mm; breadth, ~mm. 

Florissant. · Four specimens, Nos. 5248, 6270, 64.49, 9046. 

18. PROLYG.lEUS gen. nov. (7rp6, Lygreus, nom. gen.) 

Body of a very regularly oval form less than twice as long as broad. 
Head rather small, with the eyes rather narrower than the reduced front of 

the thorax, as long as .broad, the eyes situated in the tniddle of the head, 
and the front produced in advance of them as a broad quadrate n1ass; 
antennre as long as the head and thorax, the first joint not surpassing, prob­
ably just reaching, thJ front, the last two longer than the first two joints, 
subequal and slightly incrassated. Thorax very transverse, nearly three 
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times as broad as long, the posterior lobe more than one-third of the whole, 

tapering pretty regularly and very considerably from base to apex, which 
is not more than two-thirds as long as the base. Femora stout and large. 

Hemelytra with the coriun1 extending a little beyond the middle of the 
abdomen. 

A single species is found at Florissant. 

PROLYG.<EUS INUNDATUS. 

Pl. 27, Fig. 13. 

Head very faintly and finely punctate, oblique sides of the thorax 
gently convex, front margin of thorax tnarginate and broadly and slightly 
emarginate; surface distinctly, rather dista'ntly and unifonnly punctate. 

Corium of hen1elytra rather heavily punctate in series whieh are n1ore or 
less longitudinal. 

Length, 5.5mm ; breadth of thorax, 1.85mm; abdomen, 2.6mm. 

Florissant. One specimen, No. 6299. 

19. NECROCHROMUB gen. nov. ( vcxpd~, xpropa). 

Body very regularly oval, the broader end posterior, the abdomen being . 
very full, laterally expanded beyond the costal n1a~·gins of the closed heme­

lytra, the whole body less than twice as long as broad. Head with the 
moderately large eyes just as broad as the apex of the thorax, almost as long 
as broad, being strongly and angularlJt produced in front of the eyes, which 

are situated at or close to the base. Ocelli small, situated close to the eyes 
. on a line with their posterior margin; antennre as long as bead, thorax, and 

scutellum, the first joint not or but slightly surpassing the front, the other 
joints subequal, the fourth slightly the longest, the third shortest, the last 
two gently incrassated. Thorax transverse, .broadest at base, tapering rather 

or very rapidly, scarcely longer than the bead, the sides convex, the obscure 

posterior lobe rather less than one-fourth of the whole. Legs, or at least 

the femora, pretty stout. I-Iemelytra with the corium surpassing the middle 

of the abdomen to a greater or less degree. 
Three species are known, all frorn Florissant. 

Table of the species of Necrochrmnus. 

Thorax about twice as broad as long. 
Apex of thorax more than three-fourths as long as base; corium of bemelytra short- 1. N. cockerelli. 
Apex of rhorax hardly more than half as long ad h<t'ie; corium of hemelytra long.---~- N. _labatus. 

Thorax about half as broad again aM long .......................... .' •........••...•.•. 3. N. saxijicus. 
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1. N ECROCHROMUS COCKERELL!. 

Pl. 27, Fig. 10. 

Head smooth. Tl~orax fully twice as broad as long, the apex more 
than three-quarters the length of the base, gently tapering with arcuate 
sides, the front margin gently and broadly emarginate with somewhat 
rounded lateral angles; sides marginate and on either side near the margin 

a gently ar~uate sulcus subparallel to the margin ; the posterior lobe sepa­
rated only by a slight carination; whole surface uniformly and distinctly 
punctate. Corium of hemelytra relatively short, hardly surpassing the nlid­

dle of the abdon1en, clear, excepting a broad, fusco-fuliginous band along 
the membranal suture and the fuscous punctate veins; the whole of the 
corium is also distantly punctate; nwmbrane clear, abdomen fusco-fuligi­

nous with a broad, submarginal, distinctly bordered, clear band not clearly 

observable in all specimens. 
Length, 6.15mm; breadth of thorax, 2.15mm; abdon1en, 2.85mm. 

Named for Mr. T. D. A. Cockerell, the i~dustrious enton1ologist of 
Colorado. 

Florissant. Five specimens, Nos. 2229, 8139 and 8234, 9086. 10135, 

11231. 

2. NECROCHROMUS LABATUS. 

Pl. 27, Fig. 14. 

Thorax nearly two and a half times as broad as long, only a little longer 

than the head; apex only three-fifths the breadth of the base, trans,verse, 
the sides oblique, gently arcuate, the outer anterior angles scarcely rounded; 
the surf~ce uniform, heavily punctate. Corium of hemelytra relatively long, 

reaching the middle of the outer half of the abdomen~ pale testaceous except­
ing rather large fuscous spots along the inner half of the n1embranal suture; 

the whole surface punctate; the veins infuscated; abdomen as in last species. 
Length, 5mm ; breadth of thorax, 2.15mm; abdomen, 2.8mm. 

Florissant. One specimen, No. 2871. 

3. N ECROCHROMUS SAXH'ICUS. 

Antennre as long as head, thorax, and scutellum, all but the apical joint 

dark; the latter clear except for some slight blotches. Thorax trapezoidal, 
hardly half as broad again as long, tapering gently and regularly except 



408 TERTIARY INSECTS OF NORTH AMERICA. 

· for the slight arcuation of the sides from the extreme base; the apex fully 
three-fourths as long as base, the froJ?t margin gently emarginate, the outer 
angles hardly 1~unded; surface punctate. Corium of hemelytra reaching 
almost to the n1iddle of the apical half of the abdomen, more or less obscure 
and punctate; abdomen uniformly dark fuscous, differing from the other 

.. species in its relative narrowness, so that it is apparently not expanded 
lateraJly beyond the margin of the hemelytra. 

Length, 6mm; breadth of thorax, 1.8mm; abdomen, 2.5mm. 

Florissant. One specimen, No. 8927. 

~0. EXITELUS gen. nov. ( e~irr(Ao~). 

The body is long oval, more than twice as long as broad. Head a 
little broader than long, as broad as the abruptly narrowed apex of the 
thorax, but hardly half so broad as the base of the thorax; eyes rather 

small, situated in the middle of. the head, the front between them strongly 
and roundly produced, with no angulation; antennre as long as head and 
thorax together, the first joint barely surpassing the front, the last a little 
incrassated and apparently the longest. Thorax trapezoidal, narrowing rap­
idly from base forward, abruptly at the very apex, not much more than half 
as broad again as long, the sides !1 little convex. Femora stout. Coriun1 
of hemelytra extending beyond the tniddle of the abdomen, which, though 
full, perhaps does not expand laterally beyond the closed hemelytra. 

A single species is known. 

EXITELUS EXSANGUIS. 

Pl. 27, Fig. 2. 

Head and thorax fusco-fuliginous, the latter with a median sulcation, 
both srr1ooth, though the scutellum is faintly punctate; front Inargin of the 
thorax slightly en1arginate. Corium of hen1elytra reaching the middle of 
the apical half of the a~don1en, fuliginous with a central faint pallid spot, · 
faintly . punctate; abdomen fusco-fuliginous with a pre marginal, broad, 
clearly defined, pale belt which traverses the abdomen in equal breadth 

just beyond the scutellum. 
Length, 4.85mm; breadth of thorax, 1.9mm; abdomen, 2mm. 

Florissant. One specin1en, No. 66 ;-)h . 
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21. CRYPTOCHROMUS gen. nov. ( xpv1rro~, xpmpa). 

Body of an oval shape, a very little ·more than twice as long as broad. 
Head large, distinctly broader than the apex of the thorax, fully half as 

broad again as long, the front but slightly advanced before the eyes, very 
broadly angulate. Eyes very large, half as long as the thorax, hemispher­
ical, occupying the entire narrowed side of the head. Antennre as long a_s 

head and thorax, the first joint scarcely surpassing the head, the other 
joints subequal in length, the second very slender, the fourth distinctly 

incrassate. Thorax trapezoidal, a little 1nore than twice as broad as long, 
flattened, broadest at base, narrowing gently in ad vance, the sides gently 
arcuate, the apex two-thirds as broad as the base. Corium of hemelytra 
reaching beyond the middle of the apical half of the abdomen. 

One species only is known, from Florissant. 

CRYPTOCHROMUS LETATUS. 

Head, thorax, scutellum, and hemelytra, the latter perhaps to a less 
extent than the other parts, blackish fuscous,_ finely and uniformly punctate. 
Thorax about two and a quarter times as broad as long, the front margin 
roundly emarginate, the hind. margin transverse, the poster-ior considerably 

longer than the anterior lobe; a slight median sulcation. Corium of heme­

lytra strongly infuscated, very long, reaching to the last abdon1inal joint, 

the n1embranal suture very oblique ; abdomen fusco-fuliginous. 
Length, 4.15mm; breadth of thorax, 2mm; abdomen, 2.15mm. 

Florissant. One specimen, Nos. 44S7 and 11655. 

Subfamily PYRRHOCORINA Stal. 

This peculiar group, by many regarded as deserving fan1ily rank, has 
never before been found fossil. The Florissant beds, however, yield two 
species, which I have referred to Dysdercus. 

DYSDERCUS Amyot and Serville . 
• 

To this genus, found all over the world, but not so rich in species with 
us as in the Old World, an inhabitant mostly of warm clin1ates, and repre­

sented in the United States only in the southern portion, a couple of Flor­

issant ~orms appear to belong. It has not before been recognized in a fossil 
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state, but it is quite possible that sotne of the undescribed species in the 
European Tertiaries referred to Lygreus may be found on examination to 
belong here or to other Pyrrhocorina, since the two species found at Floris­
sant closely resemble the species of Lygreus fron1 the same beds, and until 
their want of ocelli was noted were placed next to them. 

Table of the species of Dysde1·cus. 

Middle of body belted with a light bnnd ...•.• ·----- ..... , .•••• . ...••...•••..•••.•...••. 1. D. cinctus. 
Body uniform in color ..•••.••••...............•.....•..••••.......•..•••••••••..•••••• 2. D. unicolo1·. 

1. DYSDERCUS CINCTUS. 

Pl. 24, Figs. 11, 13, 14. 

Head rounded, subtriangular, the front broadly rounded with a slight 
angulation (Fig. 13 is inaccurate, having been drawn before the stone was 
broken away from the head). Surface transversely and finely corrugated, 
otherwise sn1ooth. Thorax coarsely, obscurely, and dist~ntly punctate, as 
are also the femora. The scntellurn appears to be nearly smooth. Heme­
lytra finely punctate along impressed lines following the course of the prin­
cipal veins. Whole body dark, but transversely banded with lighter color 
in a rather broad belt, which crosses the posterior half of the thorax and 
more distinctly traverses the body and closed hemelytra at the tip of the 
scutellun1. 

Length of body, 8.65mm; antennre, 3. 75mm; breadth of body, 3.5mm. 

Florissant. Nine specimens, Nos. 1426, 1745, 3199, 4248, 5865, 7161, 

9890, 10303, 13561. One of the specin1ens figured, No. 586~, was mislaid 
at the time of description of the species, but undoubtedly belongs here. 

2. DYSDERCUS UNICOLOR. 

Body uniformly dark fuscous throughout, with no indication of any 
transverse lighter-colored bands. Head smooth, antennre concolorous. 
Thorax and scutellum very coarsely and distantly punctate. The abdomen 
similarly but n1ore obscurely and still more distantly punctate, the closed 
hemelytra slightly surpas8ing its extr~n1ity. 

Length, including the closed hemelytra, K5mm; antennre, 3.5m111
; 

breadth, 3.5mm. 

Florissant. Two specimens, Nos. 3230, 10340. 
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Family COREID..tE Stephens. 

r The members of this· large family do not appear to have been recov­
ered from the rocks in any great variety of .forn1s, and from amber but a 

single species is known. The Coreina and Alydinre appear to have been 
far the most abundant among the subfamilies, the former prevailing in 

Europe, the latter in America; in America much the greater number of 

all the species, and genera as well, belong to the Alydinre, a somewhat 
remarkable fact in view of the relatively slight importance of this group 

to-day. The Corizida were next in in1portance, a few species being found 
both in Europe and America. The other subfamilies represented are the 
Pseudophlooina, which occurs only in An1erica and in a single genus, which 

appears, how~ver, to have been very con1mon; and the Berytina, found 
only in Europe, and the only subfamily represented in amber. Excepting 

one Corizus, all the American species that have been found have occurred 
only at Florissant. 

Subfamily COREINA Sta,l. 

This silbfamily is better represented in the European Tertiaries than 
In our Qwn, where it has so far been detected only at Florissant. In 

Europe we find a dozen species of half as many genera, of which one, 

Palreocoris Heer, with a single species from Radoboj, is regarded as extinct, 

and another, Coreites, with three species from Oeningen and Radoboj, is 
used only as a n1agazine for imperfectly known forms. The other genera 
are Syromastes, with four species from Oeningen, Spartocera, with two from 

Radoboj, and single species of Hypselonotus at Oeningen, and Leptoscelis 
at Sieblos . . Besides Serres states that two small species of Coreus (used in 
a general senE~e) occur at Aix. 

None of theRe at all resemble in any particular n1anner the for~s we 
find at Florissant, where all the species but one have to be referred to 

extinct genera, and the one exception may require a similar reference when 
better known. There are, however, but four genera with nine species. In 
two of them, one containing four species, it is difficult to determine in what 
relation they stand to existing types on account of the peculiarities of the 
neuration of the hemelytra. A third, Piezocoris, with three species, is 
remarkable for its large head, but otherwise does not greatly differ from 
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Anasa, to which the remaining species is referred. In all the antennre are 
"brief and have the joints beyond the basal of more than usual equality. 

Table of the genera of Coreina. 

Head not more than half as long as the thorax ..•.••...•...•••.•....••....••••..••••..•..•.. 1 . .Anasa. 
Head more than half as long as the thorax. 

An oblique vein running from the upper apex of the central cell of the corium to the costa, inclos­
ing a large rhomboidal cell at the apex of the corium. 

Head and thorax ofsnbequallength ·----- .... ·----- ...•••....••.••••....••. 2. Achrestocoris. 
Head much shorter than the thorax ...........•....••...••....•..•• :. •...•.... 3. Phthinocoris. 

No oblique vein nor rhomboidal cell at apex of corium ..•.•...•..•..• _ •.••••••.••••• 4. Piezocoris. 

1. ANASA An1vot and Serville. 
ol 

This American genus, rich in species in tropical and subtropical regions 
and with at least twenty species in North America · having a great variety 
of forn1 and general appearance, is best known to the public by our com­

mon odoriferous "squash-bug." The genus has never before been found 

fossil, but occurs in a single instance at Florissant, the species being some­
what peculiar in the form of the anterior half of the thorax. 

ANASA PRISCOPUTIDA. 

Pl. 24, Fig. 4. 

Head rounded tri~ngular, together with the eyes rather more than half 
the width of the front lobe of the thorax, of about equal length and breadth, 

the front strongly protruded in advance of the eyes. Antennre somewhat 
more than half as long as the body, the first joint but little stouter than 

the others, cylindrical, ~carcely shorter than the head, the second and 
fourth subequal, the third sn1aller. Thorax fully double the length of the 
head, the anterior and posterior lobes very distinct in their form and struct­
ure, the posterior occupying two-thirds of the length with rounded alations, 
which increase its breadth nearly one-third; surface distantly and rather 

finely granulate, except along its anterior edge, where the granulations are 
larger and rnore crowded ; except for the alations the sides are straight ; 
anterior lobe very rapidly tapering in front, the sides strongly oblique and 
well rounded; the front margin gently and broadly emarginate ; the surface 
srnooth like the head, except for a few granulations along the anterior mar­
gin and lateral edges. Scutelh1m large, triangular, granulate like the pos­

terior lobe of the thorax: Corium and clavus of the hemelytra distantly 
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punctate in linear :rows. Legs slender, th.e anterior femora longer than the 

breadth of the body. Abdomen long and rather nar~ow with straight sides 
tapering apically. 

Length of body, 7mm; breadth of posterior lobe of thorax, 2.8mm; 
abdomen, 2.25rnm; length of antennre, 4mm. 

Florissant. One specimen, No. 13314. 

2. AOHRESTOOORIS gen. nov. ( axprtfiTo~, u6pz~). 

This genus and the following are remarkable for the neuration of the 
corium of the hemelytra, where an oblique vein runs from the upper apex 
of the central cell to the costa, in addition to the two other veins running 
frorn the extren1ity of the cell to the membrane, and so inclosing between 
itself and the upper of these two usual veins a large rhon1 boidal cell at the 
apex of the corium. In the present genus the thorax is exceptionally short, 

being: no long~,r than, if as long as, the small head. The head is snbquad­

rate, slightly .longer than broad, less than half as wide as the base of the 
thorax, not much produced in front of the antennre. Antennre not preserved 

in any of the specimens. Eyes large and rather prominent, ocelli n1inute, 
circular, rnore than twice as near the eyes as each other, opposite the n1iddle 

of the posterior half of the eyes. Thorax with truncate . base, the sides 

tapering rapidly to the narrow apex, the apical margin gently, regularly, 
and roundly etnarginate, the whole more than twice as long as broad. 

Scutellurn very large, triangular, broader than long. Coritun of bemelytra 
large, reaching nearly to the tip of. the abdomen, which the · membrane 

appears to surpass slightly. Men1branal margin straight, very oblique. 
Abdomen large and rather full, half as long again as broad. 

A single species is known. 

AcHRESTocoRrs CINERARrus. 

Pl. 22, Fig. 1. 

Body robust, but little 1nore than twice as long as broad. Head very 
finely granulate, intraocular space about half as wide as the length of the 

·-head; the color black. Thorax blackish fuscous with coarse and faint 

punctre, not very close together; sides with very slight ampliations; rest of 

the body black or blackish fuscous. Hemelytra fusco-fuliginous with dusky 
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veins ; a broad band crossing the base of the abdomen and including the 
he mel ytra of a reddish fuscous color. 

Length of body, 8.5mm; breadth of thorax, 3mm; breadth of middle of 
abdon1en, 3.6mm. 

Florissant. Four specimens, Nos. 4480, 11223, 11234, 12085. 

3. PHTHINOOORIS gen. nov. ( cp91rm, xlpz,). 

This genus agrees closely with the last except that the thorax is much 
longer, the head being distinctly shorter than it. It is of a similar robust 

form. The head is similarly shaped and well rounded; the eyes are large, 
the ocelli small and circular, as near together as to the eyes and opposite 
the middle of the same. The antennre are scarcely half as long as 'the 

body, the basal joint moderately stout but short, not half so long as the 

head, the other joints subequal, but the fourth the smallest and scarcely 
incrassated. Thorax fully twice as broad as the head, tapering forward 
with rounded ampliated sides, more or less distinctly separated into an 
anterior and posterior lobe (the anterior very short) by a transverse slight 

sulcation, sometimes marked by a series of granules. Hemelytra with 
the same structure as to the venation as in Achrestocoris, the central 

cell remarkably short, its apex being scarcely beyond the centAr of the 
corium; membrane slightly exceeding the abdomen; this latter shaped as 
in Achrestocoris. 

Four species are known. 

Table of th6 specieB of Phthinoco1·i•. 

Head much shorter than thorax; species of medium size. 
Thorax almost twice as broad at base as long ......••••....••••...••• .•••••.••••• 1. P. colligatus. 
Thorax much less than twice as broad at base as long ..••••...•••..•.••.•....•••• 2. P. lethargicus. 

Head and thorax of subequallength. 
Species of small size (measuring about 6.5mm in length); head not broader than long, delicately 

granulate ...•...•••.•.•••...•••....•..............••.•.•...........•.... 3. P. · languidus. 
Species of large size (meatmring about 9.5mm in length); head broader than long, coarsely and 

obscurely granulate •.••••...•••..••....•..•••••••.•••.••••••••••••••••••• 4. P.petrreus. 

1. PHTHINOCORIS COLLIGATUS. 

PI. 22, Fig. 3. 

Head imperfectly preserved but plainly triangular, the surface nearly · 
smooth, but beset with a fine granulation. Thorax nearly twice as long as 
the head, not quite twice as broad as long, the sides nearly straight and 
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regularly tapering; the surface black or blackish fuscous and finely granu­
late, a row of granules tnarkfng the lin1itations of the two lobes. Scutellum 

finely granulate, black. Hemelytra fusco-fuliginous, the men1brane fainter; 
the coriun1 long, reaching almost to the extremity ·of the abdo1nen; the 

sutura clavi marked by a pallid line; the surface of the whole more or less 
finely punctate. _ 

Length ot body, gmm; breadth of thorax, 3mm. 

Florissant. One specimen, No. 6371. 

2. PHTHINOCORIS LETHARGICUS. 

Pl. 26, Fig. 17; Pl. 27, Fig. 17. 

Head blackish fuscous, nearly srnooth, but with fine transverse corru­
gations ; the antennre of the same color. Thorax reddish fuscous except 
along the posterior margin, which with the whole scutellun1 and the base of 
the hemelytra beside it is blackish, forming a br~ad, transverse belt across 

the body; the sides of the thorax full, ampliated, the thorax tapering n1uch 
more rapidly in the anterior than in the posterior half, the separation of the 

anterior and posterior lobes n1arked by a fine row of granules; .the surface 
otherwise nearly smooth but faintly and coarsely granulose. Scutellum. 
finely corrugate. Hemelytra pale fusco-fuliginous, the men1brane nearly 

pallid, the veins all n1arked with fuscous in series of punctures upon either 
side; corium rather shorter than in the preceding species. 

Length of body, 8.65mrn; breadth of thorax, 2.5mm; abdomen, 3.5mm; 

length ·of antennre, 3.5mm. 

Florissant. Three specimens, Nos. 6370, 8740, 9532. 

3. PHTHINOCORIS LANGUIDUS. 

Pl. 27, Fig. 6. 

The smallest of the species. Head rounded, of about equal length and 
~ breadth, the eyes only moderately large, globular, the surface of the head 

finely granulate. Antennre slender but short, not half the length of the 

body, black like the head; indeed the whole body is black. Thorax just 
about as long as the head, more coarsely granulate than it, more than twice 

as broad as long, the sides tapering but regularly rounded. Corium of 
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hemelytra rather heavily but not very deeply punctate, the punctre distrib­
uted only in part in longitudinal series and not confined to the veins; the 

corium about as long as in the preceding species, or rather shorter; not so 

short as represented in the figure, butextending as far as the membrane is 

there represented. Legs short but slender. 
Length of body, 6.65mm; of antennre,2.25mm; breadth of thorax, 2 25mm 

Florissant. Three specimens, Nos. 9451 and 10961, 1<1613, 12256. 

4. PHTHINOCORIS PETR..EUS. 

· This species is represented by specimens less well preserved than the 
others, but differs from thern all in its much larger ·size and in the structure 
of the thorax. The head is distinctly broader than long, more than half as 
broad as the thorax, distantly and very finely granulate; the basal joint of 
the antennre is pretty stout, but very short and but little surpasses the front 
of the head. The thorax is twice as broad as long, the sides tapering rapidly 

but full, the surface coars~ly and very distantly granulate; the whole body 
is black or blackish fuscous with faint signs, in some instances at least, of a 
broad belt of lighter color across the body including in its anterior half the 

scutellum. Corium of hemelytra marked by coarse distant granulations 
following the veins; it extends. to no great distance before the tip of the 

abdomen. 
Length of body, 9.5mm; breadth of thorax, 3.1 mm. 

Florissant. Four specimens, Nos. 7769, 9999, 10366, 11766. 

4. PIEZOCORIS, gen. nov. ( ;rzi{m, uopz~). 

A genus of Coreina peculiar for the large size of the head; this is fully 
one-half, sometimes two-thirds, the width of the thorax, subtriangular in form 
and well rounded, rather broader than long, the front rectangular, produced 
in ·fro~1t of the eyes; the latter are rounded, prominent, the intraocular space 

being as broad as half the 'length of the head. Antennre much as in Phthin­
ocoris, the basal joint moderately stout, cylindrical, less than one-half as . 

long as the head, the retnaining joints subeq~al, the second and third slen­
der, about half as broad as the basal, the last incrassated, subfusiform, 
nearly as stout as the basal. Thorax fully as long as the head, tapering, the 
apical margin more than half as long as the basal. The hemelytra of the 
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ordinary structure. The legs rather short, slender, the hind femora 
scarcely so long as the width of the abdo1nen. 

Three species ~re known. 

Table of the species of Piezocoris. 

No distinct dark spot near apex of corium; eyes large. 
Apical margin of thorax more than half as long as the basal . .. ___ . _____ . ___________ . 1. P. perittts. 
Apical margin "of thorax less than half as long as the basal. ____ .. ____________ . __ . 2. P. compactilis. 

A distinct clark: spot near the apex ·of corium ; eyes small. _____ . _____ . ____ . __ . __ •.. _. _ 3. P. pm·emptus. 

1. PIEZOCORIS PERITUS. 

Pl. 25, Fig-. 15. 

The whole body fusco-fuliginous, tinged more or less with blackish 
fuscous. Head faintly granulate, excepting next the base, where it is more 

distinct. Thorax very coarsely and very distantly granulate, the sides 

nearly straight, the apical margin faintly and roundly emarginate and nearly 
two-thirds as long as the basal; scutellum like the thorax. Corium ofheme­

lytra very coarsely punctate, especially next the base, reaching very near 
the extremity of the abdomen, which the membrane considerably surpasses. 

Legs short, the fetnora subequal, faintly punctate. 
Length of body, 7.5mm; breadth of thorax, 2.8mm; length of antennre, 4mm. 

Florissant. On~ specimen, No. 10956. 

2. PIEZOCORIS COMPACTILIS. 

Whole body black. Head apparently smooth. First joint of antennre 
surpassing a little the front of the projecting snout; second and third joints 
of the antennre a little pallid.. Thorax coarsely but riot prominently and 

rather distantly granulate, the apical margin broadly and roundly emargi­
nate, a little more than half as long as the basal, the sides rapidly tapering 
with slight fullness. Abdomen rather -slender and long. 

Length of body, 7.5mm; breadth of thorax, 2.75mm; lengthofantennre,4mm. 

Florissant. One specimen, No. 5731. 

3. Pu~ZOCORIS ~ PEREMPTUS. 

Pl. 26, Fig. 14. 

Body blackish fuscous, mottled with pallid, especially upon the abdo­
men. Head smooth excepting· on its posterior border, where It is coarsely 

VOL XIII--27 



418 TERTIAl~Y lNSEUTS OF NORTH AMERICA. 

granulate; eyes very small, globular. Thorax very coarsely and distantly 
granulate, perhaps a little longer than the head a~d certainly broader than 
long. Hernelytra scarcely showing any veins in the corium, which is pale 

· fuliginous, edged 'with dark fuscous, and with a large round fuscous spot 
just before the middle of the membranal n1argin; the rnembranal margin 
itself infuscated at its two extremities; membrane more qeeply fuscous, 
especially toward the base and on either side, with numerous veins arising 
fr.om a transverse vein following the membranal margin; the extremity of 
the corium is far before that of the abdomen, which is barely covered by 

. the membrane. 
Length of body, 9.65mm; breadth, at least 3mm. 

This species, being preserved only upon a side view, can not be defi­
nitely referred to this g·enus; but as it agrees better with it than ~it~ any 
of the others and . does not. furnish characters sufficient for clear generic 
separation I have preferred to leave it in this place. 

Florissant. One specimen, No. 5633. 

Subfamily ALYDIN.JE Distant. 

Although when con1pared to the other Coreidre, this subfamily is to-day 
but poorly represented in America, whether in ten1perate or tropical regions, 
this was not the case in rrertiary times, for_ it was fairly well f-qrnished with 
gener~ and species, and as for numbers in _individuals no group of Heter­
optera could compare with it. ~fost of the eight genera are extinct types 
and belong to the d~ vision of Micrelytraria in the immediate vicinity of Pro­
tenor and Darmistus, with slender and unarn1ed hind femora, but also, as a 
general rule, with distinctly though delicately and profusely spined hind 
tibire. One genus, Rhepocoris, contains the bulk of all, and of the four or 
five species beL.>nging to it nearly all the speci1nens obtained belong to two 
closely allied foni1s, possibly to be regarded as only one. In Europe but 
three fossil Alydinre have been recognized, and these have all been referred 
to the division Alydaria. . One from the brown coal of the Rhine is ~rrecog­
nizable at present, but was referred by Germar to Alydus; a second from 
Oeningen is a true Alydus; and a thi1~d, also fron1 Oeningen but unde­
scribed, was compared by Heer to Alydus lateralis, now placed in the 
neighboring genus Camptopus .. 
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Table of the genera of fossil .Alydinm. 

Hind femora spined beneath ............................................................ 1. Cacalydus. 
Hind femora unarmed. 

Posterior lateral angles of thorax produced as a spine .. . ............. ·-·--· .......... 2. Cydamus. 
Posterior lateral angles of thorax not produced. 

Thorax scarcely narrower at apex than at base ............................ 3. Parodarmistus. 
Thorax distinctly tapering from base to apex. 

First joint of antennre no longer than the head. 
Head distinctly longer than the thorax; first joint of antennre (at least in Protenor) 

as long .as the head. 
Body slender; thorax tapering gently, of about equal length anu breadth. 

4. Protenor. 
Body robust; thorax tapering rapidly, twice as broad !ts long .......... 5. Tenor. 

Head and thorax subequal .iu length; first joint of antennre shorter than the head. 
Second joint of an tenure much longer than either of the others ...... 6. Etirocm·is. 
Second, third, and fourth joints of antennre subequal. ............ 7. Rhepocoris. 

First joint of an tenure much longer than the head ............ . ......... 8. Orthriocorisa. 

L CACAL YDUS gen. nov. ( 1uxu6~, Alydus, nom. gen.). 

Nearly allied to Alydus but differing frorr1 it in the structure of the 
antennre, which are distinctly shorter than the body; the first joint about 
as long as the head, the other three subequal, the terrninal joint incrassated 
gently, but no longer or scarcely longer tha11 the second and third. The 
head is n,1ore than half as broad as the thorax, subquadrate or subrotund, of 
about equal length and breadth; the eyes not very strongly prominent. 
The body is elongate, subequal, the thorax tapering forward to a greater or 
less degree. The legs moderately stout, the hind femora strongly incras­
sated, and on the outer half of their inferior surface armed more or less dis­
tinctly with spines. These, unfortunately, are not shown in the drawings 
of either of the species ... 

Table of the species of Cacalydus. 

Species of · large size (more than eleven millimeters long); bead scarcely constricted behind the eyes. 
· 1. C. lapsus. 

Species of moderate size (less than nine millimeters long); head strongly constricted behind the eyes. 
2. C. exstirpatus. 

· 1. 0ACALYDUS LAPSUS. 

Pl. 25, Fig. 12. 

A large species, of which unfortunately but a single specimen 1s at 
hand. Intraocular space of the head scarcely equaling one-half the 
width of the head, the surface· rather coarsely, faintly, and transversely 
corrugate, not constricted in the least behind the eyes, so that there is no 
neck at the junction of the head and thorax. Thorax subquadrate; a little 
broader than long, tapering but gently, the surface nearly ~mooth. Fore · 
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femora with a median longitudinal carina, not very prominent, middle and 
hind femora much enlarged, the hind pair with delicate spines on only the 
apical half of the inferior surface. 

Length, 12.4mm; breadth of thorax, 2.3mm. 

Florissant. One specimen, No. 1.508 of the Princeton Collection. 

2. 0ACALYDUS EXSTIRPATUB. 

Pl. 25, Fig. 3. 

Head subrotund, of about equal length and breadth, distinctly con­
stricted behind the eyes so as to form with the rapidly tapering thorax a 
distinct neck; intraocular part of the head three-fourths the width of the 
whole; the surface coarsely granulate. Thorax· trapezoidal, fully ~:me-third 
as broad again at · base as at apex, not very coarsely· granulose. Legs . 
rather slender, the middle fen1ora agreeing better with the fore femora than 
with the hind; the hind fen1ora much swollen, armed on the inferior sur­

face at and a little beyond tl~e middle with six or seven farge, coarse, irregu­
lar, flattened, spinous denticulations; the basal third of the same femora 
lighter colored than the rest of the fem~r. 

Length of body, 7.25 mm ; breadth of thorax, 2mm. 

Florissant. Four specimens, Nos. 6628, 10709, 12102, 13311. 

2. CYDAMUS SHU. 

This genus comprises, as far as known, only four or five tropical and 
subtropical American species. The one which we here add frotn Florissant 
can be placed here only provisionally, as it does not agree in many striking 

.. . features with the modern forms. In particular the body is more robust, 
not slender and elongate, as in the n1odern types. With this exception, it 
has never been recognized in a fossil state. 

CYDAMUS ROBUSTUS. 

Pl. 26, Fig. 3. 

Head and thorax similarly, delicately, and equably granulate, unless 
the granulations are coarser next the base of the thorax. rrhorax a little 
shorter than broad, tapering rather rapidly to the apex, which is not so 
broad as the head, the eyes included, but broader than the intraocular 'part 
of the head; . outer posterior angles produced to a long, tapering spine 
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directed equally backward and outw~rd, not properly represented on the 
plate; the hinder margin slopes backward to aid in forming the spin·e, 
immediately the limits of the scute~lum are past. On the scutellum the 
granulations become more or less transverse corrugations, especially toward 
the apex, but I can detect no scutellar spine. Hemelytra extending a little 
beyond the abdomen, with the corium and Clavus dark brownish fuliginous, 
rather distantly punctate with white in linear rows; membrane very pale 
fuliginous, pallid next_ the apex of the corium. · 

Length of body, not including the hemelytra, 5.75mm; hemelytra, 
4.5mm; breadth of thorax, 2.5mm. 

Florissant. One specitnen, No: 7856. 

3. PARODARMISTUS gen. nov. ( 7rapo~, Darmistus, nom. gen.). 

Related to Darn1istus SHU, but differing fron1 it in the length of the 
last antenna! joint, which is no longer than either of the two preceding; 
the antennre are scarcely more than half as long as the body; the basal 
joint is moderately stout, short, projecting but little beyond the front of 
the head, the remaining joints subequal, the last very gently and slightly 
incrassated, but not longer than the second, rarely longer than the third 
and then but slightly. Head and thorax of subequal length, the head 
rounded or subquadrate, of about equal length and breadth; the thorax 
subquadrate, scarcely narrower at apex than at base, yet never longer than 
broad. Hemelytra just reaching the end of the abdotnen, the two principal 
veins of the 1nembrane forming a n1edian loop, its apex just before the 
center of the membrane, and from which radiate at tolerably regular dis­
tances six or seven equal or subequal forks. Hind femora slender and 
smooth, hind tibire delicately spinous. 

Six species occur in the Tertiary shales of America, all from Floris-
sant. 

Table of the species of Parodm·ntistus. 

Thorax about equally granulate throughout. 
Hind femora twice as long as the width of the thorax ..••••..••••••.••.•••••..••• . 1. P. abscissus. 
Hind femora less than half as long again as the width of the thorax ....••.....••...• 2. P. caducus. 

Thorax with the posterior lobe very distinctly more coarsely granulate than the anterior. 
'fhorax scarcely broader than long ................................................... 3. P. collisus. 
Thorax considerably broader than long. · 

Thorax about half as broad again as long. 
Eyes of moderate size, not prominent; head and thorax subequal in length .. 4. P. defectus. 
Eyes very large and prominent; hea"d considerably longer than the thorax • . 

6. P. exanimatus • 
. Thorax twice as broad again as long ........................ ~ ••.••••••••••.••••. 6. P. itthibitus. 
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1. p ARODARMISTUS ABSCISSUS. 

Body n1uch elongated and slender. Head slightly longer than broad, 
broadest at the posterior margin of the eyes, behind which the head is 
somewhat strongly contracted; eyes pretty large, not very prominent. 
Antennre a little more than half. as long as the body, very slender; surface 
of head not very coarsely but very considerably granulate, with a tend­
ency toward a transverse disposition of the granules. Thorax subquad­
rate, scarcely narrower apically than basally, at the _apex as broad as the 
head, including the eyes; the lateral angles of the front somewhat rounded; 
surface like that of the head granulate; equally fine throughout, with no 
distinction between the anterior and posterior portions. I-Iind femora very 
long, gradually enlarging from base to apex, but scarcely stouter at the 
broadest than the middle femora, aln1ost as long as the antennre. Head 
and thorax piceous, legs dusky fuliginous. 

Length of body, 7.25mm; hind ferr1ora, 3.25mm; breadth of thorax, 
1.5mm; abdomen, 2.2mm. 

Florissant. One specimen, No. 12100. 

2. p ARODAR~ISTUS CADUCUS. 

Body slender but not greatly elongated; head of about equal length 
and breadth, the front well rounded between the antennre, constricted behind 
the eyes, which are n1oderately large, not very prominent. Antennre about 
half as long as the body, or a little more than that, moderately slender, the 
second and third joints a little la.rger apically than at the base, the last joint 
gently incrassated and fusiform. Thorax subquadrate, a little broader than 
long, like the head granulate equally throughout, with no distinction 
between the ante.rior and posterior portions. All the femora subequal, the 
hind femora very 1nuch shorter than the antennre. Head and thorax pice­
ous, legs fusco-fuliginous. 

Length of body, 6mm; breadth of thorax, 1.6mm; abdomen, 1. 75mm; 

· length of hind femora; 2.5mm. 

Florissant. Two specimens, Nos. 1432, 3358. 

3. p ARODARMISTUS COLLISUS. 

Pl. 25, Fig. 13. 

Head ·quadrate, the front transvet:se, scarcely advanced between the 
antennre; of nearly equal breadth throughout, not constricted behind the 
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eyes, which are moderately large and very promine:n:t; surfa~e delicately 
granulate. Thorax scarcely broader than long, subquadrate, at the apex 
of the same width as the head, the lateral angles rectangular, the posterior 
lobe coarsely, the anterior lobe scarcely, granulate. Hernelytra reaching 
the extremity of the abdomen; corium and clavus blackish fuHginous, with 
the sutura clavi marked by a broad pallid stripe which broadens at the 
costal margin to a large triangular spot; men1brane ·pale fuliginous, the 
veins infuscated, a moderately large, trapezoidal, pallid spot next the apex 
of the corium. Legs dark fuliginous, uniform. 

Length of body, 7.5mm; breadth of thorax, 1,gmm; abdomen, 2.7mm. 

Florissant. ·One specimen, No. 12778 . . 

4. p ARODARMISTUS DEFECTUS. 

Head subquadrangular, slightly longer than broad, about as long as 
the thorax, the sides straight, the front broadly angulate, surface delicately . 

. granulate, eyes rather sn1all, not very pron1inent. Antennre rather more 
than half as long as the body, slender, the last joint delicately incrassated 
and fusiform. Thorax trapezoidal, tapering slightly from base to apex, the 
apex being about two-thirds as long as · the base, the whole about half as 
broad again as long, the apex about as broad as the intraocular part of the 
head, the apical margin ·slightly and gently emarginate; the surface of the 
anterior lobe nearly smootll, of the posterior coarsely granulate like the 
scutellum; veins of the corium of the hemelytra coarsely granulate. Head 
and thorax blackish fuscous, the anterior lobe of the thorax a little lighter; 
the legs fusco-fuliginous. 

Length of body, 7.5mm; breadth of thorax, 2mm. 

Florissant. Three specimens, Nos. 5121, 9428, 994l. 

5. PARODARMISTUS EXANIMATUS. 

Head rounded, except for the eyes broadest at the posterior edge of 
the eyes, behind which it is somewhat constricted, rather longer than broad,­
longer than the thorax, considerably and roundly produced in front of the 
eyes; eyes large and pron1inent; surface granulate; antennre considerably 
more than half as long as the body. Thorax about half as broad again as 
long, shorter than the head, coarsely granulate posteriorly, delicately granu­
late anteriorly, the sides somewhat full ; scutellum coarsely . granulate. 
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Corium of hemelytra distantly and coarsely punctate along the veins. 
Head and thorax blackish fuscous; . the legs very dark testaceous. 

Length of body, 5. 7mm; . breadth of thorax, 1.3mm. 

Florissant. Four specimens, Nos. 772, 4639, 5114, and perh~ps 7926. 

6. p ARODARMISTUS INHIBITUS. 

Head very large, transverse, roundly angulate in front, but neverthe­
less distinctly longer than broad, not contracted behind the eyes, which are 
very large but not very prominent; surface granulate throughout; the 
antennre considerably n1ore than half as long as the body. Thorax quad­

rangular, transverse, about twice as lorig as broad, scarcely tapering ante­

riorly, _both base and apex truncate, the whole surface granulate, but n1uch 
more coarsely behind than in front. Head, thorax, and scutellurn black; 
abdomen blackish fuscous, together with most of the corium of the heme­
lytra; the n1embrane fuliginous with a pallid area at the apex of the coriun1, 

the veins marked in fuscous; legs blackish fuscous. 
Length of body, 6.3mm; breadth of thorax, 1.8mm. 

Florissant. Two specimens, Nos. 5829, 8356. 

4. PROTENOR Stal. 

This genus, of ·which only two species are. known, one from the cen­
tral Western States, the other from Central America, is represented at Flor­
issant by a single species, which seen1s to agree tolerably well generically 
with these. It is to be noticed, however, that, as frequently seems to be the 
case with fossil forms, the antennre are distinctly shorter than in the exist­

ing types, and th~t the fossil species agrees better in the structure of the 
head and in general size with the Central An1erican than with the Illinois 
species; it is much smaller and stouter than the Illinois species. 

PROTENOR IMBECILLIS. 

Pl. 26, Fig. 8. 

The head of the single specimen known is somewhat obscure, but is 
half as long again as broad, with straight and parallel sides and rather 
bluntly angulate front, the portion in front of the antennre being equian­
gular; the whole considerably longer than the thorax, and not constricted 
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posteriorly, being as broad at the base as the apex of the thorax; antennre 
distinctly sh.orter than the body, the first joint nearly as long as the head, 
and scarcely, if at all, shorter than the second or third joint, the fourth joint 
gently incrassated, but scarcely broader than the others and slightly the 
longest. Thorax trapezoidal, scarcely longer than broad, gently narrowing 
from base to apex, the apex being five-sixths the length of the base; surface 
coarsely granulate, especially posteriorly. Hemelytra faintly punctate i_n 
linear series. Legs long and very slender. 

L~ngth, 8.25mm; breadth of base of thorax, 1.5mm; length of hind 
. femora, 3 smm. 

Floriss2,nt. One specimen, No. 10391. 

5. TENOR gen. nov. (rcirm). 

Body robust; head subrotund, of about equal length and breadth, the 
eyes centrally situated, small, globular, the front between them broadly 
rounded but much advanced, behind the eyeseonstricted. Thorax several 
times broader than long, not n1ore than half as long as the head, strongly 
tapering, the apex as broad as the intraocular part of the head. Abdomen 
tol~rably full. Hind femora remarkably slender, scarcely longer than the 
width of the body. 

A single species is known. 

TENOR SPELUNC.2E. 

Head uniform and coarsely punctate. Thorax similar but even more 
coarse, unifor.m throughout; behind the prothorax the body is nearly twice 
as broad as the head; whole body blackish fuscous; the legs testaceous. 
Unfortunately the antennre are not present, and the hemelytra are too 
obscure to say more than that the corium and clavus are rather finely punc­
tate linearly. 

Length of body, 7mm ; breadth of head, 1.5mm; base of thorax, 2.6mm; 

abdomen, 2.8mm. 

Florissant. One specimen, No. 10227. 

6. E'TIROCORIS gen. nov. ( Tcipm, uopt~). 

Head narrow, long, and slender, the front between the antennre greatly 
prolonged, so as to reach beyond the apex of the first antenna! joint; the 
antennre form the most remarkable feature ; the first joint is ·moderately 
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stout, and does not attain the extremity of the head, but this is only on 
account of the great prolongation of the same ; the second joint is of extra­
ordinary length, being about two and a half times longer than the basal 
joint, half as long again as the elongated head, and s1ightly longer than the 
remaining joints together; these are subequal, and all the joints are nloder­
ately slender, the last slightly incrassated if at all, and bluntly rounded at 
the apex. Thorax shorter than the head and rapidly tapering, so that the 
ape;x. is only half as long as the base. Abdomen rather stout with parallel 
sides. Legs unknown. 

A single species is known. 

ETIROCORIS INFERNALIS. 

Pl. 26, Fig. 16. 

The whole body blackish fuscous, including the antennre; surface of 
the head punctate, like the thorax; these two parts about equal in length. 

Veins of the coriu~ punctate. 
Length of body, 7.25mm; breadth of thorax, 3.1 mm; length of antennre, 

6.3mm. 

. Florissant. One specimen, No. 9253. 

7. RHEPOCORIS gen. nov. (pi1rm, 1e6pz~). 

This is the con1monest form of the Alydinre in Florissant, and is a genus 
of t.he Micrelytraria, with unarmed thorax and scutellum and tapering tho­
rax, but is remarkable for its spinous hind tibire, as well as for the characteris:.. 
tics of the antennre, by which it is clearly separated from: any modern types. · 

· The head is well rounded, of about equal length and breadth as viewed from 
above. The antennre have a stout basaljoint not half so long as the head, 
the three succeeding joints subequal, slender, the last gently incrassated and 
fusiform, corresponding in this respect with the bulk of fossil Alydinre. The 
thorax is trapezoidal, perhaps a little longer than broad, and tapers with 
straight sides, not in the least full, to the head, for1ning a slight collar. The 
legs are_ moderately stout, the hind femora considerably longer than the 
others and · scarcely stouter, the hind tibire delicately but profusely spined 
throughout. 

Five species occur at Florissant. 
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Table of the species of RhepocoriB. 

Head longer than broad; hind legs long and slender. 
Larger and stouter species, more than. Smm long; thorax shorter than the head •... 1. R. prmtectu8. 
Smaller and slenderer species, less than smm long; thorax as long as the head .... 2. R. macrescen8. 

Head broader than long; hind legs less long. 
Largest species, usually about Smm long .......................................... 3. R. p1·mvalens. 
Medium sized species, usually about 6mm long ................................. .4. R. propinquans. 
Smallest species, usually about 4.5mm long ........................... ~ .............. 5. R. mininta. 

1 . . RHEPOCORIS PR..tETECTUS. 

Head one-fourth longer than broad, hardly constricted behind the eyes; 
surface rather coarsely granulate with a tendency to a transverse arrange-. 
ment. rrhe thorax considerably shorter than the head and broader than 
long, the apical margin n1ore than three-fourths as long as the basal margin; 
the surface coar8ely granulate. Hiil.d legs exceptionally long, the femora 
being nearly half as long as the body. 

Length of body, 6 6mm; breadth of thorax, 1.4mm; length of hind 
femora, 3.2mm. 

Florissant. Two specimens, Nos. 9756, 10645. 

2. RHEPOCORIS MACRESCENS . . 

Head subpentagonal, broadest in advance of the middle except for the 
eyes, from this point tapering gently backward; the fronttriang:ular, rounded; 
surface rather finely granulate, the antennre scarcely more_ than half as long 
as the body. Thorax as long as the head and slightly broader than long, 
tapering regularly from base to apex, the apical margin being about two­
thirds as long · as the basal margin; the surface finely granulate in front, . 

coarsely behind. Whole body blackish, he~elytra blackish fuscous, the 
tnembrane infun1ated with a large triangular pallid patch at the apex of the 
corium. Legs blackish fuliginous. 'l'he hind femora less than half as long 
as the body. 

Length of body, 8.5mm; breadth of thorax, 2.5mm; length of hind femora, 
3.4mm. 

Florissant. One specimen, No. 2158. 

3. RHEPOCORIS PR..EVALENS. 

Pl. 25, Figs. 4, 6, 7, 9, 10, 11, 14, 16; PI. 26, Fig. 11. 

Head rounded, scarcely longer than broad, uniformly and rather finely 
granulate, the granulations on the under surface of the head showing a tend- -
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ency to a transverse arrangernent into corrugations. Antennre more than 

half as long as the body, slender, and pale, the whole body being black or 

blackish fuscous. Thorax trapezoidal, broader than long, as long as the head, 

tapering regularly and considerably in front, the apical margin being about 
three-fourths the length of the base; surface eoarsely granulate. Hen1elytra 

with the eorium and clavus blackish fuliginous, the former just before the 

middle with a large triangular pallid spot on the eostal margin sending from 

its apex a curved pallid shoot to the n1embranal margin; membrane pale 

fuliginous with a large trapezoidal pallid spot next the apex of the corium on . . 
the costal margin; veins marked in fuseous. Legs dark fuliginous, the hind 

pair very slender, the hind femora nearly as Ion&' as the abdomen, the hind 

tibire delicately and profusely spinous. 
Length, 6.5-8.5mm; average about 8mm. 

This is the commonest of the heteropterous insects of Florissant. 

Florissant. About one hundred and fifty specimens, of whieh some of 

the best are Nos. 2431, 3257, 5669, 7102, 8374, 9045, 9170, 11211, 11217, 

12081, 12087, and of the Princeton colleetion, 1.335 and 1. 712. 

4. RHEPOCORIS PROPINQUANS. 

Pl. 25, Fig. 1; Pl. 26, Fig. 13. 

In studying the species of Rhepocoris I discovered that they were 
.naturally subdivided into three groups aecording to their size, and that it was 

not often that there was any doubt into which of the three groups any given 

individual would .fall. I ha ye according I y separated the present species 

frorn those on eith~r side of it, though I can give no characters at all except 

those of size. In a few instances there may be doubt into whieh of the two 
species, this and the preceding, any given individual n1ay fall, inasmuch as 

the range of form con1es close together, and it n1ay be that these two should 

be considered as one and the same species. But I have thought it best 
under the circumstances, and in the hope of being able by n1ore eareful 

study to separate the forms on other characteristics than that of 1nere size, 

to keep the two apart, at least provisionally. In each of these two forms 

the individuals may be separated as slenderer and stouter, which I regard 

as probably the two sexes, as they seem to differ in no other constant char­

acter that can be seen in their state of preservation, 
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In the present species the length varies from 5.5 to 6.5mm, the average 
being about 6mm. 

Florissant. About eighty specimens, of which some of the best pre­
served are Nos. 5002, 6652, 6980, 8467, 9276, 9585, 10033, 10263, 11015, 

11212, 13307. 
5. RHEPOCORIS MINlMA. 

See the preceeding species for some remarks on this. This small spe­
cies appears to be also ·relatively rather stouter than the others, but other­
wise it can hardly be sail to differ in any characters _which may be seized 
upon. It does not appear, .however, that the hemelytra are so distinctly 
n1arked as appears to be ordinarily the case in the others, and this, when 
better specimens are found, may serve more .readily to distinguish it frotn 
them. 

Length, 4._5-5.5mm; the breadth can . not be readily given as all the . 
specimens are preserv~d upon their side. 

Florissant. Four specimens, Nos. 3854, 6029, 11755, 11763. 

8. ORTHRIOCORISA gen. nov. ( opepzo~, uopz~). 

An elegant genus of Micrelytraria, not far removed from Darmistus SHU 
and apparently near Acestra Dall, from which it differs totally in the form of 
the front of the head. It is long and slender in form. Head well rounded, 
a little elongate, the front scarcely produced in advance of the antennre, 
rounded, or perhaps a little angulate ; eyes moderately small, seated in 
the middle of the sides of the head; antennre very long and slender, the 
first much longer than the head, nearly or quite as long as the thorax, 
slender on the basal half, gently incrassate and subfusiform on the . apical 
half; the second and third joints are exceedingly slender; the third as long 
as _the first and slightly enlarged at the extren1e truncate tip, the second 
a little shorter; unfortunately the fourth joint is not preserved; if as long 
as the third joint the whole would be still considerably shorter than the 
body and a little shorter than the hind fen1ora and tibire together. Thorax 
considerably longer than the head, tapering toward the apex with no lateral 
spines. Legs long and very slender, the hind femora scarcely incrassated 
and both they and the tibire totally unarmed, the fetnora longer than the 
tibire, the latter about as long as head and thorax together; the length of 
the first tarsal joint about equals that of the other two together. 

A single species is known. 
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0RTHRIOCORISA LONGIPES.-

. Pl. 26, Fig. 1. 

A single remarkably well preserved specimen lies .upon its side on a 
very fragile sheet of shale. · The general color is a dark, sometimes, and 
especially on the less solid parts, a light, testaceons. The head seems to be 
smooth except for ~ere and there a small granule ; the rostrum sh0ws only 
the central black needle which reaches the mesostethium. The thorax is 

rather heavily and pretty closely punctate, and the corium of the hemelytra 
similarly punctate in serial rows alongthe course of the veins. The state 
of preservation is poorer posteriorly, so that· the length of the abdomen 

can not be accurately told, but it appears to extend beyond the reach of the 
hind femora. 

Length of body (partly estimated), 11 mm; basal joint of antennre, 2mm; 

hind femora, 4. 75mm. 

Florissant. One specimen, No. 8604. 

Subfamily PSEUDOPHLCEINA SHU. 

This rather limited subfamily is much better developed in the Old than 
the New 'V orld. In the United States but a coup!~ of ge~era occur, each 
with a single species, and, in the Biologia Centrali Americana, Distant . 
records but three genera, each with a single species. Yet, although never 
detected in the European rocks, Florissant yields an extinct genus allied to 
one found in Central America, and it is well represented there, as will be 

seen immediately below. 

HEERIA gen. nov. 

Allied to Arenocoris but with second and third antenna] joints subequal. 
Of our native fonns it approaches nearest to Scolopocerus Uhl., if the Mex­
ican species described by Distant be included therein, but the structure of 
the antennre again is different. The body is of a more or less oval ~hape, 
the broader end posterior. Head ·moderately sn1all, rounded, of about 
equal length and breadth, the front between the antennre never greatly, 
sometimes scarcely, advanced; ant~nnre not more than half as long as the 
body, the basal joint stout, cylindrical, about as long as the head, 
the second and third joints subequal, long, slender, and sometimes, 
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especially the third, enlarging apically where truncate; last joint long oval, 
scarcely IIlOle than O~e-third . as long as the third, nearly or quite as stout 
as the~asal. Thorax trapezoidal, the apical margin of_the .breadth of the 
head, the basal fully half as broad again, the sides more or less rounded. 
Hemelytra large, covering the abdomen, except possibly the sides in the 
broadest species, the coriun1 reaching the tniddle of the apical half of the 
abdomen. All the species have heavily granulate thorax, the last joint of 
the antennre more or less granulate, and the corium of hen1elytra coarsely 

punctate. 
The genus is named in .memory of Oswald Heer, of Switzerland, the 

principal student or fossil insects in the last generation. 
Three species are known, all from Florissant. -

Table of the species of Heeria. 

Head broadly rounded between the antennre. 
Body ample, mnch less than twice as long as broad .•••••.••...••••..••••.••••••••••. 1. H. gulosa. 
Body less ample, twice as long as broad .••••.•••••.•....••••••.•...•••••••••.••••• 2. H. lapidosa. 

Head angularly produced between the antennre ....•••••.•••••.•••••.•••••.•••••.•••.••••• 3. H. freda. 

1. HEERIA GULOSA. 

Pl. 27, Figs. 5, 12, 18; Pl. 28, Fig. 17. 

Whole body tolerably uniform ·blackish fuscous, the lateral incisures - ~ ~ 

of the abdomen paJer. Head, whole of first, apical extremity of second and 
third, and basal two-thirds of fourth joint of antennre finely granulate, these 
parts in the antennre blackish, the other parts of the middle joints of the 

· antennre pale testaceous and faintly granulate, the apical third of the fourth 
joint smooth and .blackish fuliginous; front of . head between the antennre 
broadly rounded, scarcely advanced, not at all angulate~ Thorax ]leavily 
granulate, aln1ost twice as broad on the basal as on the apical margin, 
and fully twice as broad as long. Hemelytra with the corium heavily and 
irregularly punctate. Abdomen broad and full, about half as broad again 
as the base of the thorax. 

Length of body, 9.15mm; antennre, 4.8mm; breadth of base of thorax, 
3.35mm; middle of abdomen, 5mm. 

Florissant. Seven specimens, Nos. 789, 1977, 4269, 6151, 1177.3, and 
of the Princeton Collection, 1.560_ and 1.802, 1.831. 
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2. HEERI.A. L.A.PIDOS.A.. 

Pl. 27, Figs. 3, 19. 

In color this species entirely res~,n1bles the preceding both as to body 
and antennre. The head and first joint of antennre are here as coarsely 
granulate as the thorax, while the other join~s of the antennre resemble 
those of the last species ; the front of the head is as there. The thorax is 
perhaps a trifle longer than in H. gulosa and has straighter sides, but other­
wise does not differ. The hemelytra are similarly punctate. The main' 
difference is to be found in the abdornen, which, though full, is not nearly 
so full as in the preceding species, the breadth being scarcely half the 
length of the body. 

Length of body, 8.5mm; antennre, 4.5mm; byeadth at base of thorax, 
3.25mm; at middle of abdomen, 4mm. 

Florissant. Eleven ·specimens, Nos. 1648, 1884, 3767, 4617, 5703, 

596.1), 8949, 12241, 14179 and 14197, and ,of the Princeton Qollection, 
1.804, 1.817. 

3. HEERIA F<EDA. 

·In color like the other species. Head scarcely granulate, the front 
between the antennre advanced angularly by half the length of the first 
antenna! joint t.o less than a right angle, the angle rounded. Antennre 
throughout slenderer than in the other species, and shorter, scarcely in the 

. least granulate anywhere. Thorax coarsely granulate, the base a third 
longer than the apex, less than twice as broad as long. Hemelytra rather 
distantly punctate. Abdomen mnch as in H. lapidosa. 

Length of body, 8mm; antennre, 3.25mm; breadth at base of thorax, 
2. 7mm; at middle of abdon1en, 4mm. 

Florissant. Three specimens, Nos. 3097, 7874, 7274. 

Subfamily CORIZIDA Mayr. 

A few fossil forms have been referred to this group, not very abundant 
in species at the present day. The most prolific genus in either Old or 
New World is Corizus, to which all the four species from the American 
Tertiaries described below are referred. 'rhe only described European 
forn1· is one from Oeningen referred by Heer to an extinct genus, Harnlos­
tites; Corizus, however, is said to occur at Aix, but, as I shall point out 
below, its reference here is doubtful. 
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CORIZUS Fallen. _ 

Two fossil species have already been referred to this genus, both from 

Aix. One, however, as shown by Heer, belongs rather with Pachyn1erus, 

and the other is n1erely indicated as being half the size of Therapha 

hyoscyami of Europe. In An1erica the genus is best developed within 

the tr~pics, but has abundant representative~ in the United States. Three· 
of the Florissant Heteroptera appear to fall within its limits, and a Green 

River species, which I forn1erly took for a Reduvius, appears also to belong 
here. 

Table of the species of Corizus. 

Without an interrupted series of lateral spots. 
Smaller forms, not exceeding five millimeters in length ....••..••...•••...•••.•••...•. 1. C. celatus. 
Larger forms, exceeding six millimeters in length. . 

Body relatively stout, abont three times as long a~ broad ...•.•. . ...•••••.•.••• 2. C. abdititJus. 
Body relatively slender, nearly four times as long as broad ..•.•..••••.•.•...• 3. C. smnnurnus. 

An interrupted series of lateral spots ....•...•................•.......•.•.•••..••.•.•.. 4. C. guttatus. 

1. CoRrzus cELA.Tus. 

PI. 27, Fig. 15. 

Head a little broader than long, with the eyes a little broader than the 

apex of the thorax, subtriangular, the front angularly produced between the 

antennre, the basal joint of which seems barely to surpass the apex of the 

front; the remaining joints slender. Thorax half as broad again as long, 

tapering forward with slightly ampliated sides, the front margin gently and 

broadly emarginate, scarcely more than half as long as the base, the surface 

densely and sharply punctate, and a faint sign . of a median sulcation. 

Ooriun1 of hemelytra reaching a little beyond the middle of the abdomen, 

clear excepting along the finely punctate principal veins and near the outer 

apex, which is wholly clouded. Abdomen dark, with broad premarginal 
pale lateral bands. 

Length, 5mm; breadth of thorax, 1.9mm. 

Florissant. Three specimens, Nos. 1~52, 6369, l 4205. 

2. OoRizus ABDITrvus. 

PI. 25, Fig. 5; Pl. 26, Fig .. 4. 

'Body relatively stout, about three tin1es ·as long as broad, the head 

rounded, hardly subtriangular, considerably broader than the apex of the 

thorax, the front roundly produced between the ante-nnre, the basal joint of 

VOL XIII--28 
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which considerably surpasses the apex of the front; the second and third 

joints of antennre of equal dian1eter and very slender, the last joint a little 

incrassated; surface of head densely and finely punctate. rrhorax trape­

zoidaJ, narrowing rapidly, punctate like the head. Hemelytra more coarsely 

punctate along the veins of the corium, which reaches barely beyond the 

n1iddle of the abdomen and is infuscated, while the membrane is nearly 

clear. Abdomen oval, the sides slightly ampliated. The figure on Plate 26 

poorly represents the species. 
Length, 7.3mm; antennre, 4.1 mm; breadth of thorax, 2mm; abdomen, 

2.65111m. 

Florissant. Four specimens, Nos. 3247, 5715, 8544, 14207. 

3. CoRJzus soMNURNus. 

Body very slender, being nearly" four times as long as broad, the sides 
~ . 

parallel. Head rounded·, subtriangular, scarcely broader than the apex of 

the thorax, fully as long as broad, the surface punctate. The antennre 

very long and slender, the first joint Clearly surpassing the ape~ of the 

front. Thorax nearly twice as broad as long, tapering ' gently, with 

scarcely an1pliated sides, the front margin broadly, roundly, and deeply 

emarginate, the apex fully two-thirds as long as the base; surface punctate. 

Hemelytra as in the preceding species, but the men1brane distinctly infu­

rnated. Legs long and slender, the hind fetnora with a very slight posterior 

fringe of 1ninute short denticulations, on which account one would be 

inclined to place it in Harmostes, but the denticulations do not take on the 

form of spines, but are n1ore like serrations. 
Length, including . the closed hernelytra, 5.5mm; antennre, 4mm; hind 

fen1ora, 2.4mm; breadth of body, 1.8mm. 

Florissant. One specin1en, No. 14193. 

4. CoRrzus GUTTATus. 

P.l. 7, Fig. 11. 

Redtwius ? guttatus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 771 (1878). 

Two specimens of this species have been found, one with reverse, by 

Mr. Richardson, the· other by myself. ~fr. Richardson's specimen is very 

obscure and distorted, a~d without the aid of the other could not have been 

determined. The insect probably belongs to Corizus, or at all events falls 

in its in1mediate vicinity. All parts are rather obscure, but the head evi-
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dently tapers and is roundly pointed in fi·ont, the thorax narrows gently 
from behind forward, and is nearly as long as broad; the scutellum is 
rather small, triangular, the apex bent at a right angle and rounded. The 

abdomen is ovate, twice as long as broad. The species is n1arked with 
round, dark spots, about 0.2mm in diarneter, on either side, one at the outer 

edge of the front of each abdominal segment, and one in the rniddle of either 
transverse half of the thorax, a little removed frorn the outer border; the 
anterior ones half-way between the border and the rniddle line. The whole 
surface appears to be very minutely granulated. The tegmina can not be 

seen. 
J;..ength of body, 5.5mm; breadth of thorax, 1.4mm; .of abdomen, 1.65mm. 

From its forn1 I formerly referred the insect doubtfully -to Reduvius, 

but its size alone would preclude such a reference. 
Green River, "\Vyorning. Two specimens, Nos. ga and 96b (F. C. A. 

Richardson), 4070 (S. H. Scudder). 

Family PENTATOMID£ Stephens. 

This family has always held the first place among Heteroptera inTer­
tiary deposits, but with the publication of this volume its place is disputed 

, by the Lygreidre. This is due not only, though principally, to the excep­
tional abundance of the Lygreidre at Florissant, but also to the rather meager 

proportion of th~ Pent~tomida, as will appear below. In European deposits 
only a single species is known fronl amber, while fifty have been exhumed 
from the rock deposits. They represent only four of the nine subfamilies, 
and the great majority belong to the two subfarnilies Cydnida and Penta­
tonlida, the former with sixteen species referred to four genera, the latter 

with twenty-five species referred to six genera The other subfamilies rep­
resented are the Scutellerina with five species of two genera, Pachycoris 

• and Tetyra, both at Oeningen, and the Acanthosomina with four species of 
two genera, Acanthosoma and Phlooocoris, both at Radoboj. Besides these 

a . Pentatoma is reported fram Greenland and a Cydnus from New South 
Wales. The An1erican forn1s here brought to notice represent only the sub­
families Cydnida and Pentatomida, but in reverse proportion to what appears 
in Europe, the Cydnida being very well represented by twenty-four species 
of six. genera,. nearly all of then1 by a number of individuals, and one by a 

great many, the Pentatomida on the contrary by only thirteen species of 
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ten genera, and of each of these species more than a single example has 
rarely been found. While therefore the prevalent subfamilies are the same 

on the two continents, one has scarcely half as n1any representative~ In 

America as in Europe, while the other has half as many more. · 
A -very striking peculiarity is · found in the American Pentaton1idre as 

a whole, whether Cydnida or Pentaton1ida. In living forms the vast majority 

have a long scutellum reaching beyond the middle of the abdon1en, and 
have the tip produced, forming a .parallel-sided apical lobe. In the Ameri­
can Tertiary fonns, so far as yet known, with only a single exception, no 
such apical lobe exists, but the scutellum ends with. an angular apex, some-

~ times a little rounded, but the sides perfectly straight and confluent at least 

in the apical half; besides which, or perhaps partly as a consequence, tJ:e 
scutellutn does not reach farther than, sometirnes does not attain, the middle 

of the abdomen. It has seemed necessary therefore to establish a consid­
erable number of new generic groups to em bra9e these remarkable forrns. 
To judge from the illustratio?s given: by Heer the same thing would· seem 
to be true of at least a f~w of the European Tertiary Pentaton1ida, espe­

cially of those from Radoboj, and it would be very desirable to institute 
·direct comparisons between · specin1ens from the two continents. 

In our general remarks in the introduction to the Heteroptera we called 

attention to the close relation which existed between the proportional 
abundance (in the number of specific forms) of the four principal farnilies · 

of Heteroptera in Tertiary titnes, and the same in the existing fauna of the 
self-same region. A further illustration, .but even more exaggerated, appears 

by using the san1e guides in con1paring the relative numbers of the Cydnida 
and Pentatomida, 'the only. two ·subfatnilies of Pentatomidre known to exist 

in our Tertiary deposits and so capable of comparison. In :pistant's work 
the Cydnida number about one-sixth of the total number of Cydnida and 
Pentatomida; in Uhler's general list, one-seventh; in his western list, one­

fourth; the increasing number thus shown in the region where the fossils 

occur is vastly exaggerated in their relative representation in the rocks, 
this being two-thirds the whole. 

Subfamily CYDNIDA Stal. 

This subfamily is well repr~sented in the European Tertiaries, and is 
indicated as occurring also in the Australian Tertiaries. All of the Euro­
pean species are from the rocks (none from amber), and most have heen 

• 
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referred to two distinct genera, Cydnopsis with eleven species frorn Oenin­
gen, Radoboj, and Aix, and N eurocorfs with two frotn Radoboj. · Cydnus 

is _represented by a species at Oeningen and another at Aix, and Brachy­

pelta one at Krottensee. Neither of these extinct generic types occurs . in 
ou·r Tertiaries, where this subfamily is far tnore prolific than in Europe and 

far surpasses th~ Pentatomida. With the exception of a couple of forms, 

represented each by a single specirnen, and which are referred to n1odern 
types, Cyrtomenus and Discostorna, all the others are remarkable for differ­

ing apparently from nearly all living types and also from the known fossils 

in the short and accurately triangular scutellum, agreeing in this respect with 
the Florissant Pentat01nida, and, as there, necessitating the establishment of 

several new generic groups. These, however, are rnore prolific in species, 
and the species in individuals, than is the case with the Pentatomida. 

Table of the genera of Cydnida. 

Body less than 10 millimeters long. 
Scutellum triangular, not produced at the apex, as broad as lon;. 

Head deeply sunk in the thorax, the depth of the ema'rgiuation of the thorax embracing it being 
nearly or quite half its width. • 

Body more than twice as long as broad .................................... 1. Stenopelta. 
Body less than twice as long as broad ...................................... 2. Procydnns. 

Head sunk but little in the thorax, almost wholly free. 

Anterior lateral angles of the thorax rounded, so that the head projects but little beyond 
the general curve of the body ........................................ 3. Necrocydnus. 

Anterior lateral angles of the' thorax prominent, the head out of direct relation to the curve 
of the body .......................................................... 4. Thlibornenus. 

Scutellum produced into a lobe at apex, distinctly longer than broad ............... 5 .. Cyrtornenus. 
Body more than 15 millimeters long ............................ ---~-- .................. 6. Discost01na. · 

1. STENQPELTA gen. nov. (urcv('t;, 7riA.rrJ). 

B_ody more than twice as long as broad, the sides nearly parallel, with 
broadly rounded ends, the anterior curve broken bythe head, one-half of 

which is advanced beyond its outline, the other half sunken in the thorax, 

which is deeply en1arginate to receive it; the eyes, which are modBrately 
large, globular, and central, are thus brought .to· the edge of the thorax; in 

front of the eyes the head is rounded with a slight angulation, the whole 

nearly circular; the ocelli are large and situated behind and within the 

eyes. Thorax subquadrangular, about twice as broad as long, the anterior 
lateral angles protninent but rounded, the basal margin truncate. Scutellum 
moderate, triangular, with perfectly straight sides, nearly half as broad 
again as long, reaching less than a third way to the tip of the abdon1en. 
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A single species is known, from Green River, formerly~ referred to 
~thus. 

8TENOPELTA PUNCTULATA. 

Pl. 7, Figs. 12, 13 . 

.LEthus punctulatus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 769-770 (ll;78). 

I repeat here the original description, ·although it contains mauy 
generic details : 

Body ~f nearly equal breadth throughout, the sides of the abdomen a 
little fuller. Head rounded, sn1all, the part behind the eyes rounded, as 
deep as the portion in front of them; front as seen from above, well 
rounded, well advanced, subangulate; eyes moderately large; ocelli large, 
situated close to, a little behind, and within the eyes, and about one-third 
their dian1eter; surface of head minutely and obscurely granulate. Thorax 
nearly equal, slightly broadening posteriorly, the anterior angles well 
rounded, the front border very deeply and roundly excised, the hind border 
nearly straight; the whole fully twice as broad as the · head and twice as 
broad as long. Scutellum obscure, but apparently of about equal length 
and breadth, and regularly triangular. Abdomen well rounded, half as 

long again as broad. Tegtnina obscure or lost in all the specin1ens seen. 

Thorax and scutellum tn.inutely granulate, like the head. Posterior half, at 

least, of the ahdornen profusely covered with shallow punctures. 
Length of body, 3.75mm; of head, 0.6mm; of middle of thorax, 0.75mm; 

breadth of head, o.smm; of thorax, 1.7mm; of abdomen, 1.85mm. 

Green River, Wyon1ing. Five specin1ens~ Nos. 19d, 67°, 74a, 172 (F. 
0. A. Richardson), 4193 (S. H. Scudder). 

2. PROOYDNUS gen. nov. (;rp6, Oydnus, nom. gen.). 

Body less than twice as long as broad, ovate, with extremities rnore or 
less tapering, especially in front, by the n1ore rapid narrowing of the thorax, 

the ~1ead soruetimes completely sunken in the thorax, at other times half 

. projecting beyond the anterior curve of the body; it is always broader 
than long, though sometimes nearly circular; the eyes are moderately 
large, not very pron1inent, subcentral, the ocelli large and situated well 
behind the produced anterior curve of the thorax in the deep emargination 

for the reception of the head. ·Thorax subtrapezoidal, more than twice, 
sometitnes thrice, its middle length, kuncate at base, the sides more or less 
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oblique, and arcuate, the front lateral angles always rounded, sometimes so 

much as to disappear. Scutellum usually srnall, never large, triangular, 

with straight sides, of varying proportions but never longer than broad, 

reaching from less than a third to one-half way to the tip of the abdomen. 
A large nun1 her of species occur in our Western 'Tertiaries, all found at 

Florissant and one also at Green River. 

1'able of the species of Procydnus. 

Anterior half of thorax uniformly depressed: 
Head so sunken in the prothorax that its front margin forms a regular curve with that of the 

thorax_-----· ____ ------ .......•.••••. ---- ..•••...•..••••..•...••••• 1. P.p1·onus. 
Head sensibly prqjecting beyond front line of body. 

Head only a fourth the width of the thorax .. _ ._ .. __ ............................. 2. P. devictus. 
Head much less than half the width of tue abdomen, at least a third the width of the thorax. 

Thorax scarcely more than twice as broad as its middle length. 
Larger species; emargination of apical margin of thorax relatively shallow. 

3. P. divexnR. 
Smaller species; emargination of apical margin of thorax relatively deep and abrupt. 

4. P. quietus. 
Thorax nearly or quite three times as broad as its middle length. 

Larger speci~s; bead more than one-third as wide as the body .....••••. 5. P. reliquus. 
Smaller species; head less than one-third as wide as the body .••..••••• 6. P. vesperus. 

Head half the width ofthe abdomen.---· .... ···--- .......... ·---·· ..•........... 7. P. eatoni. 
AntP-rior half of thorax with lateral bosses .......................................... 8. P. mamillanus. 

1. PROCYDNUS PRONUS. 

Pl. 2_8, Fig. 5. 

Head rounded, broader than long, deeply sunken In the thorax, its 

broad anterior curve almost continuous with the rounded sloping lateral 

angles of the thorax, the eyes small and in advance of the middle. Thorax 

shaped much a~ in P. devictus, but with a broad and especially deep, 
rounded, almost angular emargination to receive the head; about a third 

the width of the thorax; its basal margin is not indicated on the plate, but 

should unite the extreme bas~s of the hemelytra in a straight line; the sur­

face shows excessively shallow crowded punctuation. Scutellun1 very 

large, triangular, reachi~g half-way to the tip of the abdomen, broader than 
long. Hernelytra -with the coriun1 occupying the basal three-fifths, ,uni­

formly coriaceous, with punctuation like the thorax, and an excessively 

delicate impressed subn1arginalline. Hind tibire densely spined. · Abdomen 

very broad and full, scarcely longer than broad. Whole body black, the 
coriun1 of the henwlytra hardly less dark. 

Length of body, 5mm; breadth, 3.1 mm_; 

Florissant. One specimen, No. 14426. 
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2. PROCYDNUS DEVICTUS. 

Pl. 28, :Fig. 4. 

Head n1inute, subcircular, hardly a fourth as wide as the thorax, its 
posterior third sunken in the thorax, which is here narrowly but rather 

deeply en1arginate to receive it. Thorax scarcely twice as broad as long, 
tapering from the base and with the sides strongly arcuate, so that the 
whole is nearly semicircular but for the narrow rounded emargination (not 
shown on the plate) for the head; basal ~nargin truncate or scarcely con­

vex; surface perfectly smooth and regular, with an anterior, tr!:tnsverse, 
arcuate, impressed line opening forward, half as broad as and one-third the 

deptl~ of the thorax. Scutellum large, triangular, smooth, the base fully 
three-fourths the ~idth of the thorax, nearly three-fourths as long as broad, 
and reaching half-way to the tip of the abdomen. H·mnelytra with the 

c_oriu1n reaching half-way to the tip, uniformly coriaceous, testaceous, with 
faint and shall9w equidistant and rather distant punctre. Hind tibire densely 

spiny. Abdon1en very broad and full, of nearly equal length and breadth. 
Length of body, 5mm; breadth, 3.1 mm. 

Florissant. One specin1en, No. 11225. 

3. PROCYDNUS DIVEXUS. 

Head imperfectly preserved in both the specimens at hand. 'rhorax 
shaped much as in the species which have preceded this, twice as long as 
its middle length, with a very deep rounded emargination in front, less than 
a third the width of the thorax and three tin1es as broad as deep, the lobes 

beside it well advanced, the surface finely and closely but not very deeply 
p~nctate. Scutellum with similar sculpture, the apex scarcely less than 
rect.angular, the base about two-thirds as wide as the thorax. II~n1elytra 
having the similarly punctate corium occupying fully the basal three-fifths, 
the full and well rounded abdon1en of equal length and breadth and punc­

tate. Hind tibire very slender and rather feebly spined. vVhole body 
u~iformly blackish brown. 

Length, 4. 7mm; breadth, 3mm. 

Florissant. Two specimens, Nos. 2132, 13154. 
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.4. PROCYDNUS QUIETUS. 

Head J?.early one-half as broad as the thorax, well rounded, half as broad 

again as long. Thorax subtrapezoidal, tapering from the base at first 
slightly, afterwards a little n1ore rapidly, so that the sides are a little arcuate, 

and the rounded anterior later.allobes rather pron1inent from the deep almost 
angular en1argination of the front, which is. hardly rnore than a third the 
width of thorax, and only a little more than twice as broad as deep; surface 

apparently smooth, punctate. along the lateral n1argin. Scutellum nearly 
two-thirdR as broad as the thorax, reaching less than half-way to the tip of 

the abdomen, the apex nearly rectangular, the surface punctate, somewhat 
shorter than broad. Hemelytra with the coriaceous corium hardly occupy- . 

ing n1ore tl~an half the wing, serially punctate, · of a testaceous color, the 

n1embrane faintly infumated. Tibire densely spiny. Abdon1en full, broadly 
rounded, a little longer than broad. 

Length, 4.1-4.5mm; breadth, 2.4-2.6mm. 

Florissant. Eight specimens, Nos. ~060, 6812, 7652, 10092, 1017 4, . 

10531, 12771, 14186. 

5. PROCYDNUS RELIQUUS. 

Head rounded, broader than long, nearly half as broad . as the thorax. 
Thorax nearly three times as broad as its middle length, tapering frorn the 
base, the sides considerably arcuate, with scarcely any sign of an anterior 

lateral shoulder, the emargination of the anterior border half as broad as 
the base of the thorax, sh~llow and uniform, followed by a median arcuate 
sulcation half as broad as the emargination and equally deep ; the· surface 
is apparently quite sn1ooth, but there are signs of punctuation at the extreme 
lateral rnargins. Form of the scutellum not evident, but apparently exactly 

as in the last species. Corium of hemelytra reaching considerably beyond 
the middle. Abdomen full but considerably longer than broad: Whole 

body uniformly dark, the coriun1 of hemelytra dar~ testaceous. 
Length, 5.5mm; breadth~ 3mm. 

Florissant. One specimen, No. 434. 
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6. PROCYDNUS VESPERUS. 

Pl. 28, Fig. 15. 

Head tolerably large, rounded, broader than long, together with the 
projecting eyes more than a third the width of the thorax. Thorax almost 
or quite three tin1es as broad as the middle length, the shape very n1uch as 

in the preceding species, with ah equally broad but rnuch deeper emargina­
tion of the front, the surface very finely, faintly. and densely punctate. 

Scutelhun less than two-thirds as broad as the thorax, considerably broader 

than long, the pointed angula.te apex extending less than half-way to the tip 
of the abd01pen. Hemelyt~a with a rather short punctate corium. Tibire 

· heavily spined. Abdornen full and broadly rounded, scarcely longer than 

broad. Color of body blackish brown, the hemelytra with .the coriun1 

~lackish fuliginous, the mmnbrane faintly infumated. 
Length, 4.5mm; breadth, ~ 65.mm. 

· Florissant. Four specimens, Nos. 70,145, 246-f, 5612~ 

7. PROCYD~US EATON!. 

A poorly preserved specimen represents this species, remarkable for its 
very large and nearly circular head, which is half as wide as the abdomen 
and scarcely broader than long, and is deeply embedded in the thorax. 'l'he 

latter is shaped n1uch as in the last two or three species, nearly two and a 
half times as broad as its median length, the front deeply and broadly 
emarginate to receive the head, the emargination very regular, considerably 
n1ore than half as broad as the thorax, and a third as deep as broad. Scu­

tellum broad and short, the angulate apex not at all less than a right angle, 
reaching much less than half-way to the tip of the abdonwn. The only 
signs of punctuation, fine and dense, are on the broadly rounded abdon1en, 

which is considerably longer than broarl. Other parts not clear. The whole 
blackish brown. 

Length, 6. 7 5mm; breadth, 3.6mm. 

Named for one of the pioneers in · American geology, Amos Eaton. 
Florissant. One specimen, No·. 3153. 
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8. PROCYDNUS MAMILLANUS 

Pl. 7, Fig. 19. 

Cydnus? m~·rnillanus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 770 (1878). 

The body i8 broad and convex in front, with a rapidly tapering abdo­

men, scarcely at all rounded, even at the tip. The head, as seen from 

above, is nearly circular, shaped much as i~ Stenopelta punctulata from the 

same beds, but more broadly and regularly rounded in front, with the cen­

tral lobe broad, and defined ?Y rather strongly_ impressed furrows; the 

ocelli are large, situated just behind the anterior extension of the thoracic 

lobes; the surface of the head is rugulose. Thora·x more than twice as 

broad as the head, and more than half as long again ; the sides rounded, 

being broadest at the posterior border, narrowing in front and roundly 

excised at the anterior angles; front border very deeply hollowed behind 

the head, leaving prominent front lobes on either side, nearly as large as 

the head and strongly man1illate; hind border nearly straight The sur­

face is minutely granulate, besides which there is a tran'sverse belt of rather 

large and distant punctures midway between the mamillations and the hind 

border. The scutellun1 is very large, rounded-triangular, broader than 

long, and granulate like the thorax. Corium of tegmina, which occupies 

their greater portion, obscurely and distantly punctulate; abdomen trian­

-gular, the apex bluntly pointed. 
Length ,of body, 4mru; of head, 0 gmm; of either lateral half of thorax, 

1.35 mm ; breadth of head, 1 mm ; of thorax, 2.4mm,_ 

Green River, Wy-oming. One specimen, No. 39 (F. C. A. Richardson). 

Florissant, Colorado. Two specimens, Nos. 1925, 11760. 

3. NECROCYDNUS gen. nov. (rcxpo~, Cydnus, nom. gen.). 

The species of this have the same oval form as those of the preceding 

genus, and differ from them in little but the relation between the head and 

thorax, the latter very broadly and shallowly ernarginate in front, and the 

former consequently embraced by the thorax to a much smaller degree. 

-The head is rounded, always broader, generally much broader, than long, 

the eyes and ocelli a~ in Procydnus; it is, however, sunken to some extent 
in the thorax, and its curves and those of the sides of the thorax are such 

as hardly to ~estroy the effect of a single parabolic curve to the front end of 
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the body. The thorax is generally only twice as broad as the n1edian length, 

but sometilnes conside_rably n1ore than tha~, tapering in a very variable 

degree, so1netimes rapidly and regularly, but always with a rounded curve, 
sometimes so slowly as to leave the lateral angles of the front very prom­
inent, and making the thorax here twice as wide as the head; the basal 

margin is truncate. Scutellum rather large and especially broad, triangular, 
with straight sides, always shorter than broad, and yet genera II y r~aching 

nearly half-way to the tip of the abdomen. 
A large number ·of species are known, as many as in the preceding 

genus, all but one, which cornes from Green River only, being found at 

Florissant, one of them very abundantly. 

Table of the species of Necrocydnus. 

Body more than half as long again as broad. 
Thorax considerably more than twice as broad as the median length. 

Body relatively slender; thorax tapering considerably, the breadth at the bottom of the apical 
emargination about three-fourths that of -the basal margin ...... 1. N. vulcunius. 

Body relatively stout; thorax tapering but little, the breadth, as above, about seven-eights 
that qf the basal margin ..........................•........... 2. N. gosiutensis. 

Thorax only twice as broad as the median length. 
Thorax tapering considerably, the lateral angles of front not prominent. 

Head broad, nearly or quite a third as broad as base of thorax. 
Smaller species; emargination of apical border of thorax deep, half as long as greatest 

breadth of thorax ................................................. 3. N. torpens. 
Larger spedes; emargination of apical border of thorax shallow, considerably lest! 

than half as long as greatest breadth of thorax .................... 4. N. stygius. 
Head relatively narrow, hardly more than a ~01uth the breadth of the base of the thorax. 

· 5. N. amyzonus. 
Thorax tapering but little, the lateral angles of front prominent. 

Smaller species, hardly exceeding four millimeters in length: less than two-thirds as long 
again as broad; abdomen full and rounded .......................... 6. N. senior. 

Larger species, more than five millimeters long, and about three-fourths as long again as 
broad; abdomen tapering ...... : ............................... 7. N. solidatus . 

. Body less than half as long· again as broad ............................................. 8. N. 1·evectus. 

1. N ECROCYDNUS VULCANIUS. 

Head rounded ti·iangular, broader than long, with the large eyes nearly 
half as broad as the base of the thorax. Thorax considerably more than 

twice as broad as the median length, subtrapezoidal, the sides tapering so 
that the breadth near the front (at the bottom of the apical en1argination) is 

about three-fourths that of the basal n1argin, the lateral angles rolinded 
somewhat, the apical emargination half as broad as the thorax, and a third. 

as deep as broad, very regular, the surface uneven frorn the elevation of the 

sides in front to irregular bosses, and rath~r coarsely, faintly, a~d sparsely 
punctate. Scutellum small, not more than half as long as broad, regularly 
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triangular, with straight sides, the apex scarcely reaching more than quarter 

way to the tip of the abdomen. Hemelytra with the corium reaching to 

the rniddle of the apical half of the abdomen, only the costal edge, but that 
broadly, coriaceous, the remainder semidiaphanous and faintly infumate 

like the rnem bran e. 
Length, 4.5mm; breadth, 2.2fimm. 

Florissant. One specimen, No. 7399. 

2. N ECROCYDNUS GOSIUTENSIS. 

Pl. 7, Fig. 22. 

Head broad, rounded, nearly twice as broad as long and with the rather 
large a?d prominent eyes fully half as broad as the thorax. Thorax n1ore than 

three times as broad as the median length, subquadrangular, the sides taper­
ing only a little, the anterior lateral angles well rounded, the breadth near 
the front (next the bottorn of the apical etnargination) seven-eighths that of 

the basal n~argin, the apical emargination broad and shallow, rather more 

than half as broad. as the base of the thorax, and hardly a tenth as deep as 
broad, very regular; surface even, but for a rapid slope close to the sides, 
and apparently smooth. Scutellum very large frotn its breadth, much shorter 

than broad, reaching nearly half-way to the tip of the abdomen . . Coriunt 
of hemelytra reaching the last abdon1inal segrnent, rather coar~ely and 

very sparsely granulate. 
Length, 4.65mm; breadth, 2.5mm. 

Green River, Wyo1ning. One specimen, No. 13, Leslie A. Lee. 
This is the only species of N ecrocydr~us yet found within the lirnits of 

the ancient Gosiute Lake. 

3. N ECROCYDNUS 'fORPENS. 

Head large, well rounded, nearly twice as broad as long, and nearly 

two-fifths as broad as base of thorax ; the antenn~ about as long as the 
thorax. ·Thorax only twice as broad as the median length, tapering con­
siderably, the lateral angles of the front not pron1inent, the emarginatiQn of 

the apical border half as long as the basal border, regular, and n1oderately 
deep; surface very finely punctate, even. Scutellum large, broader than 

·long, the apex not extending half-way to the tip of the abdomen. Heme­
lytra with the corium serially punctate, reaching the penultimate abdorninal 

• 
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segment. Tibire heavily spined. Whole body brownish fuscous, the coriun1 
of hen1elytra fusco-castaneous, the membrane scarcely infumated. 

Length, 5.1 mm; breadth, 3mm. 

Florissant. Two specimens, Nos. 441, 12998. 

4. N ECROCYDNUS BTYGIUS. 

Head twice as broad as long, well rounded, two-fifths as broad as 

the base of the thorax, the eyes large. Thorax only twice as broad as its 

·rnedian length, tapering considerably, the sides very regularly arcuate, the 
lateral angles ·of front not prominent, the emargination of the apical border 

son1ewhat less than half the length of the basal border, regular, and very 
shallow; surface even, a little roughened. Scutellurn scarcely rnore than 

half as wide as the thorax, almost equiangular, the sides perfectly straight, 

reaching less than half-way to the apex of the abdomen, the surface appar­

ently punctate, but obscure. Coriun1 of h~melytra reaching the n1iddle of 

the antepenultimate abdon1inal segment, punctate, the punctre serial only near 

the sutura clavi. Tibire heavily spined. Abdon1en a little produced, so that 

the posterior curve 9f the body is scarcely so broad as the anterior. 
Length, smm; breadth, 3.5mm. 

Florissant. Two specimens, Nos. 6654, 994 7. 

5. N ECROCYDNUS AMYZONUS. 

PI. 28, Fig. 16. 

Head rather small, rounded subtriangnlar, nearly or quite twice as. 

broad as long, hardly more than a fourth as broad as the thorax. Thorax 

twice as broad as the n1edian length, tapering considerably, with rather 
strongly arcuate oblique sides, the lateral angles of the front not pron1inent, 

the apical emargination regular, considerable, rather deep, and very broad, 

the surface of the thora~ even and very finely and closely punctate. Scu­
tellutn nearly as long as broad, fully two-thirds as broad as the thorax, the 

apex reaching about half-way to the tip of the abdon1en, the surface like 

the thorax. Hemelytra with the corium reaching the penultimate abdominal 

segment, feebly punctate. Legs deusel y spined. Abdomen broadly rounded. 

\Vhole body uniformly blackish fuscous, the coriutn of hemelytra dark cas­

taneous, the membrane clear. 
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This is the commonest fossil cydnid known in the '' An1yzon shales." 
Length, 4.25-5.1 mm; breadth, 2.2-3.1 mm. . 

Florissant. Twenty-nine specimens, of which some of the best are 

Nos. 1919,2100,4565.4663.4851,7543,9583,11226,12068,12987,14221, 

14224. 

6. N ECROCYDNUS SENIOR. 

Head well rounded, transversely ovate, nearly a third as broad as the 

thorax, half as broad again as long. Thorax-only twice as broad as the 

median length, tapering but little, the lateral angles of the front prominent, 
the apical emargination considerably and tolerably deep, the surface appar­
ently finely punctate, with two posteriorly ·converging shallow and faint 
sulcations -crossing the disk longitudinally from the outer edges of the eyes 
backward. Scutellum moderate, more than half as broad as the thorax, 
broader than long, reaching less than half-way to the tip of the abdomen. 
Hemelytra with the coriun1 punctate in serial rows, reaching the middle of 

the antepenultimate segment of the abdomen. Tibire heavily spined. Ab­
domen full and rounded, hardly so long as broad. Color blackish brown, 

the hen1elytra with the corium dark testaceous, the men1brane clear. 
Length, 4mm; · breadth, 2.5mm. 

Florissant. Four specin1ens, Nos. ~732, 11566, 11793, 13155. 

7. NECROCYDNUS SOLIDATUS. 

Pl. 28, Fig. 13. 

A stout species, fuller in fropt than behind. Head transversely ovate, 
about twice as broad as long and about one-third as broad as the thorax. 
Thorax hardly twice as broad as the median length, tapering but very little, 
the lateral angle~ of front very prominent, the apical emargination very broad 
and only rnoderately deep; surface even and distantly punctate. Scutellun1 

similarly punctate, about two-thirds as broad as the thorax, broader than 
long, the angular apex not reaching half-way to the tip of the abdomen. 
Hemelytra with the corium apparently reaching the penultimate abdotninal 

segment. Tibire very heavily and coarsely spined. Abdomen subconical, 
pointed. 

Length, 5.6mm; breadth, 3mm. 

Florissant. Two specimens, Nos. 6967, 8840 . 

• 
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8. N ECROCYDNUS REVECTUS. 

A very broad, stout, and rounded species. Head rather sm.all, well 

rounded, at least half as broad again as long and scarce I y a fourth as wide 
as the thorax; the antennre about as long as the thorax. Thorax about 
twice as broad as the . median length, with strongly arcuate, somewhat 

oblique sides, which curve rapidly on the anterior half to the ends of the 
apical emargination, which is hardly one-third as long as the basal margin, 
rnoder.ately shallow and very regular; surface even, finely, uniforn1ly, and 
densely punctate, as is every coriaceous part of the body. Scutellum nearly 
half as broad as the thorax, considerably broader than long, the scarcely. less 

than rectangular apex not extending half-way to the apex of the abdomen. 
Hemelytra i·eaching as far as· the tip of the abdomen, the membrane small. 

Abdomen ve:r:y broadly rounded pqsteriorly, son1ewhat shorter than broad. 
Length, 4.5mm; breadth, 3.2mm. 

· Florissant. Two specimens, Nos. 1581, 10844. 

4. THLIBO~fENUS gen. nov. (8A.zf3opcro~). 

This genus is even more closely allied to N ecrocydnus than the latter 
to Procydnus, and differs from i.t principally in the still greater prominence 

of the head, which is out of direct relation to the general anterior curve of 

the body, the anterior emargination of the thorax being slight or even 

absent. The head is nearly circular, generally ~ little, but only a little, 
broader than long, the eyes central, moderate in size and prominence, glob 
ular, the ocelli well behind them, pretty large, and as near each other as 
the neighboring eye. Thorax about twic;e as broad as long, subquadrate 

the sides very variable, but the tapering usually confined to the anterior 
half, or very much stronger here than posteriorly, the front n1argin · but 
slightly emarginate, usually also very broadly rounded or subtruncate, with 

a strongly arcuate anterior sulcation terminating next the sides of the 
head; the basal margin truncate. Scutellum precisely as in Necrocydnus. 

·The species are pretty numerous, bi1t are known only by one or two 

exan1ples each. They are mostly of the sm~1lest size, and all come from 
Florissant. 

Table of the 11pecies o/ Thlib01nenus. 

Outer anter.ior angles of the thorax prominent, the length of the apical margin of the thorax not 
greatly less than that of the basal. 

Thorax fully twice as broad as long ....... -----· .•••••.•••••.••••...• : •• ------ .•••.• 1. T. petrens. 
Thorax scarcely twice as broad as long ..... _ ... _ ..•......•...•• __ .• _._ .... -·- ..•• -- .2. T. parvus. 
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Outer anterior angles of the thorax well rounded, the sides considerably oblique, so thai! the apical is 
much shorter than the basal margin of the thorax. 

Head broader than long. 
Thorax less than twice as broad as long . . . . ..... . ........•...........•..•••. 3. T. pm·ennatus. 
Thorax more than twice as broad as long ........•.•••...• . .•........•....••..•. 4. T. limostts. 

Head longer than broad.~----- .....................•.........••••....••••••.••.••••. 5. T. mac~t·. 

1. rfHLIBOMENUS PETREUS. 

Head moderately large, about a third as broad as the thorax. Tho­
rax rather more than twice as broad as long, the length of the apical not 
greatly less than the basal margin, since the sides do not greatly taper and 
-the ou~er anterior angles are prominent; apical n1argin with a very gentle 
and very broad mnargination; the surface even and very finely punctate. 
Scutellum moderate, sharply and regularly triangular, about two-thirds as 
broad as the thorax, broader than long, extending much less than half-way 
to the tip of the abdomen. Hemelytra with the corium hardly reaching the 
n1iddle of the apical half of the abdomen, heavily punctate in serial rows. 
Tibire strongly but not very densely spined. Abdomen very full and 
rounded, fully as broad as long. Color black, the corium of hemelytra 
very dark castaneous, the n1embrane infumated. 

Length, 4mm; bread~h, 2.25mm. 

Florissant. Two specin1eus, Nos. 5557, 6613. 

2. THLIBOMENUS PARVUS. 

Pl. 19, Fig. 23. 

Head small, hardly more than a fourth as wide as the large thorax. 
The latter scarcely twice as broad as long, with nearly straight, scarcely 

. oblique sides and prominent outer anterior angles, so that the thorax tapers 
but little, the length of the apical being but little less than that of the basal 
n1argin. There is a slight and short rounded emargination on the anterior 
border, and the surface is even and very shallowly punctate. Scutellum 
similarly punctate, very short, not nearly reaching half-way to the tip of 
the abdotnen, and hardly more than three-fifths as broad . as the thorax. 
Hemelytra, with the corium~ easily reaching the penultin1ate abdominal 
segment, more coarsely punctate. Abdotnen very broad and rounded, not 
?early so long as broad. Of a uniform, griseous color. The parts in front 

VOL XIII--29 
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of the head and following the corium of the hemelytra on the plate are for­
eign to the specimen, which is not well represented there. 

Length, 3 25mm ; breadth, 2.25mm. 

Florissant. One specimen, No. 4552. 

3. THLIBOMENUS PERENN ATUS. 

Head very regularly rounded, considerably broader than iong, about a 
third the width of the thorax. The latter is a little less than twice as broad 
as long, with tapering arcuate sides, the outer anterior angles well rounded 
but tolerably prominent, the apical border gently emarginate for a distance 
about equal to a third of the base of the thorax. Scutellum rat~er small, 
hardly more than half as broad as the thorax, and shorter tha·n broad, 
extending not nearly half-way to the tip of the abdomen, the surface and 
that of the thorax even, with the faintest and shallowest possible punctua­
tion. Corium of the hen1elytra hardly reaching the middle of the apical 
half of the abdomen, very sparsely and rather faintly punctate. Abdomen 
broadly semiovate, of equal length and breadth. Color a uniform testaceous 

where the pigment is not removed. 
Length, 4~m; breadth, 2.25mm. 

Florissant. One specimen, No. 7 841. 

4. THLIBOMENUS LIMOSUS. 

Pl. 28, Fig. 12. 

Head precisely as in the last species. Thorax trapezo'idal, a .LJ.ttle 
more than twice as broad as long, with rather rapid] y tapering sides, .the 
apical about three-fourths the length of the basal margin, the former almost 
truncate, with the faintest possible arcuation throughout, the surface of the 
thorax even, faintly and finely rugulose. Scutellum obscure in the only 
specimens seen, but apparently large and triangular, and extending half­
way to the tip of the abdomen. Corium occupying about three-fifths the 

hemelytra, serially and distinctly punctate. Abdomen well rounded, but 

distinctly longer than broad. Color blackish fuscous, the corium of heme­
lytra fusco-testaceous. 

·Length, 4.5mm ; breadth, 2.6mm. 

Flori~sant. Two specimens, No,s. 5723, 13583. 

~" l • 
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5. THLIBOMENUS MACER. 

Head scarcely longer than broad, small, not a quarter the width of the 
. thorax. rrhorax several times broader than long, the sides very oblique, so 
· that it tapers rapidly forward and has the front broadly rounded, with 
. · scarcely any sign. of emargination opposite the head, the ~urface even and 

apparently very coarsely granular. _ Scutellum. sitnilar, triangular, more 
·than two-thirds as broad as the thorax, and shorter than broad, but reach­
ing abo~t h,alf-way to the tip of the abdon1en. Hernelytra with the coriun1 
rather sho~'t, coar~ely and obscurely punctate. Abdomen well rounded, 
scarcely longer than broad. Color of the body black, the corium fuscous, 
membrane infurnated. 

L~ngth,· '4Plm; br~adth, 2.5mm. 

Florissant. · Orie specimen, No. 2455. 

5. CYRTOMENUS Arnyot and Serville. 

This tropical American type, with four or five species, one of them 
found ~n our Southern States, occurs also so far as the irnperfect remains can 
determip.e in the Tertiary beds at Green River, where one species is found, 
retnarkable for the g-reat width of 'the head. It is the only fossil known. 

CYRTOMENUS CONCINNUS. 

Pl. . 7, Fig. 14. 

Cyrtornenus concinmM Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 769 (1878). 

This species is represented by a sjngle specimen, a little smaller than 
C. n1irabilis (Perty), but closely resembling it in general form. It is broadly 
ovate; the head large, prominent, well rounded, nearly half the eyes pro­

f 

truding beyond_ the margin, the ocelli nearly one-~ourth the diameter of the 
eyes, and situated next the hind border, very nearly half-way between the 
inner n1argin of the eyes and the rniddle line of the head. · Thorax twice as 
broad as ·the head exclusive of the projecting part of the eye, more . than 
twice as broad as long, the front margin rather deeply and regularly con­
cave; the sides considerably convex, especially on the front half, the hind 
margin very broadly convex. Scutellum longer than the thorax, scarcely 
less tapering on the apical than on the basal ha1f, the apex rounded, half as 
broad as the base, the whole about as long as the breadth at base. Teg~ 
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ntina very faint, but the coriun1 apparently terminating just before the tip 
of the scutellun1. Extremity of the abdomen very broadly rounded. The 
whole surface of the head, thorax, scutellum, and probably of the coriutn 
uniformly, very profusely, and minutely punctulate, otherwise sn1ooth, 
excepting that there are also faint traces of a slight, transverse, median depres-

. sion, and a similar longitudinalrnedia_n depr~ssion on the thorax. 
Length of body, 5.25mm; of head, 1.2mJIJ; of thorax, 1.3mm; of scu­

tellum, 1.65mm; breadth of head, 2mm; of thorax, 3.5mm ; diameter of eye, 
0.25mm. 

Green River. Wyoming. One specimen, No. 4190. 

6. DISCOSTOMA nom. nov. ( oiauo~, oTopa). 

This name is proposed for Lobostoma Am.-Serv., preoccupied in matn­
tnals. The genus is composed of only .two or three species found in Cen­
tral America and. Guiaria It has never been recognized in a fossil state, 
and the specimen from Florissant is referred to it only tentatively until 
better material is at hand. 

DISCOSTOMA ~ sp. 

Pl. 22, Fig. 6. 

The ventral surface of an exceptionally large cydnid, showing the 
abdomen and a part of the legs and little more, is all that ren1ains of the 
single specimen referred here. From its size one would naturally refer it 
to this genus or its neighbors, which contain the largest species of the 
group; and besides, the hind tibire· are furnished exteriorly, as in existing 
species of Discostoma, with a single line of fine spinules, the · only charac­
teristic available; whether the tibire are cylindrical or flattened can not be 
told. The abdomen is -dark griseous, with a pale round.ed semicircular 

· spot seated on the outer margins of each segment, separated from its neigh­
bors by the darker incisures, besides which the apical tnargin of the first 
segment shows a narrow, blackish fuscous belt: Legs pale, the spines 
blackish; only the basal part of the hind tibire seen. 

Probable length of body, 1smm ; breadth of abdomen, smm; length of 
hind femora, smm. 

Florissant. One specimen, No. 234. 



' . 

I .REMIPTERA-HETEROPT:ERA-PE.NTATOMIDlE. 458 

Subfamily PENTATOMIDA Stal. 

This group is o~e of the most prevalent of the subfamilies of Heterop­
tera ' in the European Tertiaries, twenty-six species being· found there, 

. which have been referred to six genera: .lElia, one species, Eurydema, , 
o~r, Eusarcoris two, and Halys two, all from Oeningen, besides Penta-

I . 

Joma, which has been accredited to Radoboj, Aix, Salzhausen, and amber, 
but especi~lly to Oeningen, where nine species have been recorded. 
Besides these a species of Pentatoma has been described from Greenland. 

~n our Western Tertiaries ren1arkably few exan1ples of this group_ have 
been recovered, considering its abundance in the Old World, but nearly 
every specimen is generically distinct from every other, for we have but 
thirteen species, and in only two instances have these more than a single 
specimen each, yet so different are they that they must be separated into 
ten genera; only one of these, imperfectly known by a very remarkable 
head~ can be referred to an existing genus, for in all the scutelltim is 
remarkably triangular and equiangular and destitute of the apical exten­

sion common to living types. In this, as already stated, I some of the Euro­
pean species appear to agree with them; it should, however, be.noted that 
this agreen1ent appears far more marked in Heer's directl illustrations of the 
fos~i~s than in his restorations of the same species. Olllr species all come 
from Florissant, with a single exception. 

Table of th" genera of Pentatomida. 

Intraocular part of head less than two and a half times as long as hroad. ·1 · 

Apex ·of l:lcntellum reaching distinctly less than half- way to the tip of the abdomen. 
Head in front of eyes quadrate, the tylum and juga of similar lengt,h 1 .••.....•• 1. TPleoschi11tus . 

. Head in front of eye~ tapering, the t.yluw. sul'passing the juga ....• ··1···· .... 2. Thn~;tuschistus. " 
Apex ofscntellum reachmg half-way to t.he t.tp of the audomeb. 

Thorax less than three times as broad ·as long. 
Body regularly ovate throughout ......................................... 3. Poteschistus. 
Body with parallel or uearly parallel sides. I 

Heau l:!horter than mitlule of the thorax anrl more than half its width .. 4. Cacoschistus. 
Heau longer than the middle of the thorax and slightly less than half as wide as the 

thorax ..•.•.............. · .............•• _ •. •.. •••••.......• 5. Matreoschistua. 
Thorax three or more than three times as broad as long. 

Body at least half as long again as the width of the abdomen. 
Posterior lateral angles of thorax prominent. " 

Sides of thorax Ill front of lateral prominences concave ........... 6. Polioschistus. 
Sides of thorax in front oflateral promint>nces convex ............ 7. P~ntatomites. 

Posterior lateral angles of thorax not prominent ....................... tl. Tirusohistus. 
, Body less than half as loug again as the width of the abdomen ........ 9. Thlimnwschist,us. 

lntr~ocular part of head two and a half times as long as broad ....•.........•.•...••. 10. Mecocephala. 
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1. TELEOSCHISTUS gen. nov. ( ri'Aco~, oxzor6~). 

Head of n1oderate size, nearly half as broad as the thorax, and dis­
tinctly broader than long, scarcely longer than the intraocular width, the 
portion in front of the eyes subquadrate, with broadly rounded front, 

. rounded angles, the tylum and juga of equal length. Rostrun1 reaching, 
as seen through the specimen, opposite a point a little beyond the base of 
the scutellum. rrhe thorax is pentagonal, the base at least half as long 

again as the straight, oblique, posterior lateral margins, the nearly straight 
but slightly convex anterior lateral margins at right angles to the posterior 
and a ·little longer than they, the apical border emarginate for its whole 
length for the reception of the head, and less than half as long as the 
breadth of the widest part of the thorax and scarcely shorter than the 
middle length of the thorax. Scutellum triangular, vaulted, of nearly equal 
length and breadth, the tip angulate and not produced, reaching less than 
half-way to the tip of the abdomen. Mesosternum much longer than the 
metasternum, the coxal cavities of the two hinder pairs of legs contiguous, 
separated only by a common paries. 

Three species are known, one of thern from British Columbia, the 
others from Florissant. 

Table of the species of Teleoschistus. 

Scutellum reaching very nearly half-way to the tip of the abdomen .......•••..•......•• 1. T. antiquus. 
Scutellum reaching barely two-fifths way to the tip of the abdomen. . 

Punctuft.tion of costal margin of corium clustered along the edge, leaving an open submarginal 
streak free of punctures ...••. ·----· ..............••••.•.....•••••.....•....•. 2. T. rigoratus. 

Punctuation of costal margin of corium uniform ..••••..••••••••• . · ••••••••••••••••• 3. T. placattts. 

1. TELEOSCHISTUS ANTIQUUS. 

Pl. 2, Figs. 17-19. 

Euschistus antiquus Scudd., Rep. Progr. Geol. Surv. Can., 1876-1877, 459-461 (1878). 

The principal specimen is unusually perfect, and appearsto be a male. 
The head is slightly longer than broad, equal beyond the expanding base, 
broad~y rounded and somewhat flattened in front; the slight carinre marking 
the borders of the middle lobe are parallel throughout and extend to the front 
of the head. The thorax is so imperfectly preserved as to throw doubt upon 
the generic affinities of the insect, but it appears to have been more than 
twice as broad as long, with a media~ furrow,' a~d its front margin very 
slightly concave behind the head; probably, also, it was considerably pro-
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duced at the hinder lateral angles, and had_ its lateral margin slightly den­
ticulate anteriorly. The scutellum is large, a little narrower than the breadth 

· of the base of the abdomen, of nearly equal length and breadth, pretty regu­
larly triangular, but with a slight emargination of the sides on their basal 

half; the tip bluntly pointed and rounded off, extending a little way upon 
the middle of the st;rongly advanced fourth abdotninal segment. The sur­
face of the he.ad, prothorax, and scutellum is covered pretty uniformly and 
abundantly with distinct round punctu~es, which are, however, deepest, 
most sharply defined, and so abundant as nearly to occupy the entire sur­
face, on the front half of the head and n~xt the margins of the prothorax. 
The corium of the tegmina includes more than half the wing, and is covered 
with punctures, deeply impressed, and n1uch minuter and more frequent 
than on the scutellum; there is also a distinct vein passing down the n1iddle, 
a little to one side, and another separating the clavus frorn the corium, but 
distinct on the specin1en only apically, where it is continuous with the inner 
n1argin of the membrane. ,.rhe membrane is well rounded, but slightly pro­
duced at the outer angle, and the space is occupied by nine nearly longi­
tudinal veins, distributed in three sets of three each: the first set is con1posed 

of three obscure veins, pretty close together next the inner edge, originating 
from the same point, equidistant from one another, the innermost hugging 
the inner margin; from apparently the same point originates the next 
Cluster, starting in a single vein, which almost immediately forks, and sends 
its innermost branch parallel to those mentioned; the other branch div~rges 
strongly from it and again forks, the two branches running parallel to the 
first; while from opposite the point of origin of the last fork the third cluster 
takes its rise, starting as a shouldered vei:n, which forks at its shoulder into 

two slightly divergent veins which run subparallel to the previous veins; but 
the innern1ost of these again forks beyond its rniddle, crowding the veins 
together at this point. There is also a short, tenth, independent vein close to 
the outer extremity of the produced coriaceous field. The outer margin of 
the wing is delicately wrinkled with a simulation of veinlets. The abdomen 
is ovate, somewhat regularly tapering at its outer half; the apex obscure 
but apparently regularly rounded; . the pleurre are punctured like the scu­
tellum, while the dorsal surface is 1ninutely and profusely but obscurely 
punctulate. Such portions of the chi tine as renutin are of an intense black. 
The specimen is apparently a male, but whether two small triangular pieces, 
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nearly . equiangular, following the posterior edge of · the sixth abdominal 
segment laterally, are to be considered the anal cerci is doubtful. 

Directly beside this specimen, and, in fact, partly underlying it, are the 
abdomen and part of the sternum of another insect, which, although much 
smaller, should doubtless be regarded as the fen1ale of the same species. 
This abdon1en repre·sents an under surface; it is very rounded and ovate, 
the extren1ity well rounded, the sixth segment represented by a circular 
fissured plate. The sides of the abdomen are punctulate, as in the other 
specin1en, but the punctulation dies out before reaching the middle of the 
abdomen. Little can be said of ~he other parts of the body, excepting that 
the rostrun1 appears to terminate at the front limit of the middle coxre, a~d 

. the sternal parts of the thorax are coarsely punctate as above and n1ore par­
ticularly at the margins of the separate pieces. 

Length of the n1ale, 15mm ; of head, 2.9mm; breadth of same beyond 
the base, . 2.4~m; length of thorax, 3.25mm; of tegmina, 11 mm; breadth of 
same near tip, 4.35mm; length of scutellum, 4.2mm; breadth of same, 4.qmm; 

greatest breadth of abdon1en, gmm; breadth of its dorsal face at tip of scu­
tellum, 6mm. Length of abdomen of female, measured beneath, 4mm; breadth 
of same, 5mm ; width of fissured plate, 1.25mm. 

Quesnel, · British Colun1bia. 01i.e specimen, No. 38, Dr. G. M. Dawson. 

2. TELEOSCHISTUS RIGORATUS. 

Pl. 28, Fig. 14. 

Head punctate, the punctre moderately deep and rather sparse, absent 
from the extreme back of the head. Thorax irregularly punctate, at the 
sides very deep and sharp, on the disk shallow and half obscured, every­
where irregularly distributed and rather distant, showing, however, a tend­
ency to run in lines in various directions but never crossing one another and 
generally transverse ; a straight, transverse, slightly impressed, broad sui­
cation free of punctuation a little in advance of the middle of the apical half 
ofthe thorax. Scutellum much more coarsely and more bluntly punctate, 
reaching barely two-fifths way to the tip of the abdomen. · Hemelytra with 
the corium punctate like t~1e thorax, but distinct and sba~p throughout, the 
punctre along the costal margin clustered next the edge, leaving an open, 
narrow, submarginal space free of punctuation. Whole body uniform 
griseous. 
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Length, 15.7 5mm; breadth ac~oss base of closed hemelytra, 7.5mm. 

Florissant. Two specin1ens, Nos. 8666, 12072. 

3. TELEOSCHISTUS PLACATUS. 

Pl. 28, Fig. 3. 
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Head not preserved on the single specimen known. Thorax bhintly 
punctate throughout, mostly rather coarsely, besides which the surface is 

more or less roughened except just in advance of the scutellum, where it is 
smooth, and the purictre rather fine and a little sharper. , Scutellun1 reach­
ing barely two-fifths way to the tip of the abdomen, uniforn1ly punctate 
throughout like the greater part of the thorax. · Corium of hemelytra 

rather sharply, deeply, very uniformly and not very sparsely punctate, the 
punctre with a tendency to a longitudinal arrangement. Body griseous, 

coriun1 of hemelytra griseo-castaneous, the clavus and costal field of corium 
darker, a pallid line following .the sutnra clavi, and, less distinctly, the lower 
edge of•the principal costal vein and the outer n1argin of the broadly sinu­
ous rnarginal suture; men1brane slightly infumated with a small but distinct 
dark triangular coriaceous spnt at extreme inner base. 

Length (without head), 12.75mm; breadth at base of hemelytr?., 6.75mm. 

Florissant. One specimen, No. 5460. 

2. THNETOSOHISTUS gen. nov. ( 8rrtro~, oxzor6~). 

Body moderately slender with nearly parallel sides. Head with prom­
inent moderately large eyes, scarcely broader than long, less than half the 
width of the thorax, scarcely shorter than it, the portion in front .of the eyes 
as long as the part behind them, tapering, subtriangular, bluntly pointed, 
the tyhun distinctly surpassing the juga; antennre with the basal joint not 
attaining the front of the head, the second apparently just longer than the 
thorax. ·Thorax two and a half times broader than long, apparently with 
a slight angulate prominence at the base or the sides, in front of which the 
sides taper very rapidly, forming one curve with the broadly rounded front, 
which has no emargination for the reception of the head . . Scutellum tri­
angular with straight sides and bluntly angulate, not produced apex, con­
sidera~ly longerthan the thorax, but not reaching half-way to the apex of 
the rather elongated produced abdomen. 

. A single species is known. 

• 
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THNETOSCHISTTJS REVULSUS. 

Pl. 28, Fig. 6. 

Whole body griseous, the juga apparently lighter than the tylum, the 
membrane faintly infumated. Head faintly, shallowly, and coarsely punc­
tate; thorax distinctly, rather sparsely, and coarsely punctate; scutellum 
still more coarsely punctate, but otherwise sirr1ilar; corium of h~melytra 
punc~ate like the thorax, but less coarsely and less sparsely. 

Length, 14.5mm; breadth of base of thorax, 6.5mm. 

Florissant. One spemn1en, No. 1.837, collected by the Princeton 
Expedition. 

3. POTESCHISTUS gen. nov. ( ;r6rt, axzor6~). 

Remarkable for the regularly ovate form of the body. [Head unfortu­
nately wanting.] Thorax 1nore or less broken and crushed, so as to render 
its precise form indeterminable, but apparently it was uniformly vaulted, 
nearly twice as broad as long, tapering from the very base with no lateral 
projections, the sides arcuate and tapering pretty regularly, the outer 
anterior angles well rounded, the apical margin less than half the width of 

the base, gently and regularly ema~ginate for the reception of the head. 
Scutellum triangular, as long as broad by reason of the arcuation at the 
base of the otherwise straight sides, the tip angulate, not in the least rounded 
or produced, reaching- barely half.:.way to the tip of the son1ewhat conical 
abdomen, which the henlelytra surpass a little . . 

A single species is known. 

I PoTESCHISTus oBNUBILUS. 

Pl. 28, Fig. 18. 

The thorax is smoo h except for an exceedingly sparse, low, arid incon­
spicuous granulation. ~cutellu1n, on the contrary, very coarsely granulate 
indeed and less spars~fy; the henwlytra n1idway between the two and 
tolerably dense; tnem~ranal s~ture with a barely perceptible arcuation 
opening outward, and the otherwise clear but faintly veined membrane 
coriaceous at its extreme inner base, between the mernbranal suture and the 

end of the claval suture. Whole body brownish griseous, the scutellum 
lighter. 

Length, excluding head, 13.75mm; breadth, 7.5mm. 

Florissant. One specimen, No. 14 72. 
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4. CACOSOHISTUS gen. nov. ( uauo~, uxzur6~). 

Closely related to Matreoschistus, from which it differs mainly in the 
structure of the head, which is broader, with a les.s prominent front ; it is 
more than half as broad as the thorax, the eyes very large, the portion in 
front of them scarcely tapering, not so long as the eyes, broadly rounded 
3:pically, ·the tylum and juga of equal length, the whole head but little 
longer than the intraocular space. Thorax in the middle considerably 
longer than the head, two and a half tin1es as broad as its middle length, 
tapering from the very base, at first slightly, afterwards rap~dly, with the 
outer anterior angles well rounded ·by the arcuation of the sides and not at 
all prominent, and posteriorly with no lateral projection whatever, the apical 
border rather deeply emarginate for the reception of the head, the middle 
half of the emargination hardly arcuate. Scutellum triangular, with· straight 
sides and an angulate, in no way produced apex, which barely reaches half­
way to the tip of the abdomen, which the hmnelytra surpass. Body rather 
slender (for this group) with parallel sides. 

A single species is known. 

0ACOSCHISTUS MACERIATUS. 

Pl. 28, Fig. 2. 

The head appears to be smooth; the thorax rather coarsely, very sparsely, 
and irregula.rly granulate; th~ scutellum and coriun1 of hemelytra similarly 
but more closely and less irregularly granulate; corium of hemelytra long, 
the ruembrane hardly occupying more than the apical fourth. Whole body 

· blackish griseous. 
Length, including hemelytra, 14.75mm; breadth, 6mm. 

Florissant. One specimen, Nos. 13318 and 13319. 

5. MAT JEOSOHISTUS gel). nov. (J.laTazo~, uxzuro~). 

Of the general form of Euschistus but far more elongate, with parallel 
sides, probably not far removed from ·Mecocephala. Head broad at base, 
the eyes being large; beyond tapering and prolonged, almost exactly as in 
the typical Mecocephala, the tip being, however, more broadly rounded, the · 
whole head twice as long as its intraocular breadth; tylum apparently a 
little longer than the juga; first · joint of antennre not nearly attaining the 
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front of. the head, the second slightly longer than the head. Thorax in mid­
dle a little shorter· than the head, about two and a half times as broad as the 
middle 1ength, the posterior half of equal width, in front tapering rapidly by 
the oblique straight sides, the apical nearly half as broad as the basal mar­
gin and roundly en1arginate to receive the head. Scutellu1n triangular, 
with straight sides and angulated apex in no way produced, reac~ing half­
way to the tip of the abdon1en. · Hemelytra considerably surpassing the 
abdomen. 

A single species is known. 

MAT£0SCHISTUS LIMIGENUS. 

The whole body with the antennre and legs blackish or blackish gris­
eous; the outer margins and sides of the head appear to be darker than the 
central portions, the coriun1 of the hen1elytra evidently testaceous and the 
membrane clear. The head appears to be sn1ooth; the thorax is coarsely, 
and the scutellum very coarsely, granulate, and the corium ofthe hemelytra 
faintly granulate on the basal portions like the thorax. 

Length, 14.5mm ; breadth of thorax, 6mm. 

Florissant. One specilnen, No. 1.1095, obtained by the Princeton Col­
lege Expedition. 

6. POLIOSCHISTUS gen. nov. ( 1roi\zos-, oxzoT6s-). . 

Body with the general form of Euschistus. Head of moderate size, 
the part in front of the eyes subquadrate, a trifle broader than the intraoc­
ular space, the tylum and juga of equal length, the outer angles of the lat­
ter a little rounded. Thorax very short, nearly or quite four times as broad 
as the median length, the posterior pa~t of the sides laterally produced to 
a blunt, stout knob, 'increasing the width of the thorax but little, the sides 
in front rapidly tapering with a concave curve. Scutellum large, broad, 

. triangular, with an angulate and in no way produced apex, reaching half­
way or a little more than half-way to the tip of the abdomen. 

Two species are known, both fro1n Florissant · 

Table of the species of Polioschistus. 

Punctuation of corium relatively delicate, the punctre usually separated by much more than their own 
diameter; hemelytra less than half as long as scutellum . _ .......................... 1. P. ligatus. 

Punctuation of corium relatively coarse, the punctre usually separated by only so much as or very little 
more tha.n their own diameter; hemelytra more than twice as long as scutellnm .. 2. P. lapidari11s. 
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1. PoLroscHrsTus LIGATus. 

Pl. 28, Fig. 7. 

Head distinctly, rather densely, and not very coarsely punctate. 
Thorax much 1nore coarsely granulate. Scutellun1 faintly and rather 
coarsely punctate. Hemelytra less than twice as long as the seutellum, the 
punctuation of the corium rather delicate, the punctre being usually . sep­
arated by n1uch more than their own diameter. Whole body uniformly 
blackish griseous, the n1embrane'of hemelytra infurnated. 

Length of body, 11 mm; henwlytra, 7.5mm; scutellum, 4mm; breadth of 
thorax at base, 5 .. 25mm; at pron1inences, 6. 75mm. 

Florissant. One specimen, No. 2856. 

2. PoLIOSCHISTUS LAPIDARIUS. 

Pl. 28, Fig. 10. 

Of this species, evidently nearly related to the last, only the scutellum 
and one of the hemelytra are preserved. The scutellu.m is· heavily and 
coarsely punctate, scarcely shorter than broad, apically angulate, with 
straight sides. The hemelytra are n1ore than twice as long as the scutel­
ltim, the punctuation of the corium much less coarse but distinct and deep, 
the punctre separated usually by only so n1uch as or very little more than 
their own diameter. The scutellum is blackish griseous, the corium dark 
testaceous, the n1embrane distinctly infurnated. It is a larger species than 
the last. 

Length of hemelytra, 10mm; scutellun1, 4.6mm. 

Florissant. One specimen, No. 1112. 

7. PENTATOMITES gen. nov. (Pentatoma nom. gen.). 

· rr,his name is proposed for an obscure fortn of Pentatomidre, which ?an 
not be placed with any of the others, and which is too incomplete to char­
acterize accurately. The head is nearly half as broad as the base of the 
thorax, with prominent eyes, but the front too broken to determine anything 
about it. Thorax slightly more than half as long as the basalrnargin, the 
sides produced into broad rounded lobes, which increase the width of the 
thorax by fully one-half; in front of the widest expansion the sides are 
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arcuate, convex, merging into . the broadly rounded apical margiri, which is 
narrowly and slightly emarginate for the reception of the head. Scutellum 
equiangular, with straight (and not, as given on the plate, convex) sides, 
longer than the thorax, the apex bluntly angular and in no way produced, 
reaching less than half-way to the tip of the abdomen. 

A single species is known. 

PENTATOMITES FOLIARUM. 

Pl. 28, Fig.' 1. 

A single specin1en with partly spread hemelytra, both eitremitieR 
broken, is the only representative at hand of this species, which differs con­
siderably from all others. The head is rather finely and very sparsely 
punctate. The thorax and scutellum, and especially the latter, are much 
tnore coarsely but quite as sparsely punctate, while the punctuation of .the 
corium of the hemelytra is between the two but rather less sparse; the 
membranal suture of the hernel ytra is rigidly straight and marked by a 
dark line. The body is blackish griseous, much more conspicuous on the 
scutellum and disk of thorax than elsewhere, the codun1 of hemelytra 
merely infuscated, the m_embrane faintly infumate. 

Length of fragment, 15mm; probably length of body, 16.5mm; breadth 
of thorax, 9mm ; abdomen, 6.5mm. 

Florissant. One specimen, No. 7929 

8 . . TIROSCHISTUS gen. nov. ( reipm, axzo'T6~). 

Head rounded, .broader than long, with remarkably little projection in 
advance of the eyes; antennoo about twice as long as the head and thorax 
together, the first joint short, barely surpassing, if surpassing, the head, the 
second longest and a bout as long as the width of the head, the third and 
fourth equal and each about three-fourths the length of the second, all 
slender beyond the basal joint, the fifth unknown. Thorax transverse and 
semilunar, only slightly broader in ad vance of, than at, the base at the 
lateral angulation, which is not at all prominent. Scutellum large, triangu­
lar, simple, slightly longer than broad, about as long as :head and thorax 
together, but reaching only half-way to the tip of the abdomen. 

A single species is known. 



HEMIPTERA_:_HETEROPTERA-PENTATOMIDJE. 463 

TIROSCHISTUS INDURESCENS. 

Pl. 22, Fig. 4. 

Head finely and densely granulate; antennoo very minutely punct.ulate, 
with an exce~dingly fine median carina on the upper surface. Thorax and 
scutellum mot:e coarsely, less distinctly, and n1ore sparsely granulate, the 
corium of the hemelytra still more obscurely, so as not to be noticeable. 
Head, thorax, and scutellum blackish or black. Corium and clavus of 
hemelytra very light colored, almost colorless, with the base largely black­
ish fuscous and the apex occupied next the costal margin with a very large 
roundish fusco-castaneous spot, the sutura clavi infuscated and punctate, 
the men1brane pallid at base but the whole apical two-fifths or more occu­
pied by a fusco-castaneous cloud, densest basally, fading toward the edge. 

Lengt}l, 10.75mm; breadth of base of thorax, 4mm. 

Florissant. One specimen, No. 11784. 

9. THLIMMOSCHISTUS gen. nov. ( e'AifJw, axzor6~). 

Head moderately large, rounded, half as broad as the thorax, almost 
equally long and broad, the front rounded and not produced beyond the 
rounded curve of the whole head; antennoo with the basal joint distinctly 
surpassing the front, the remaining joints very slender, the second longest, 
the others subequal and each about two-thirds as long as the second, all 
together half as long as the body. Thorax fully three times as broad as the 
median length, yet tapering from the base with no lateral prominences, the 
sides very oblique and straight, the apical margin deeply emarginate ·to 
receive the head. Scutellum large (not shown on plate, being very obscure), 
reaching fully two-thirds way to the tip of the short abdo1nen, but triangular 
with straight sides and an angulate and in no way produced apex. Abdo­
nlen very broad and short, the extremity very broadly rounded, the whole 
body being less than half as long again as the width of the abdomen. 

A single species is known. 

r:rHLIMMOSCHISTUS GRA VIDATUS. 

Pl._ 28, Figs. 11, 19. 

· Whole body uniformly rather obscurely and sparsely and not promi­
nently granulate and blackish. IIernelytra the same but only pale and 
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more or less infumated, the costal margin of the coriutn infuscated, and at 
the apex of the same a large, round, blackish, cloudy spot; n1embrane 
infumated to the same degree as the coriun1, but the apical two-fifths over~ 
lain by a similar black cloud, which fades a little next the margins . of the 
w1ng. 

Length, 9mm; breadth of thorax, 5.5mm; abdomen, 6:25ltl~· 

Florissant. Two specimens, Nos. 8471, 10405. 

10. MECOCEPHALA Dallas. 

To this genus belongs a single living insect from Uruguay. It is the 
only genus that seems to have been published ~n which the head is pro­
longed to an equal degree, which tapers throughout, and in which the nlid­
dle lobe is not surpassed by the lateral lobes. Quite sitnilar in this respect 
is a fragment from Florissant, which unfortunately consists of the head 
only. 

MECOCEPHALA sp. 

Pl. 28, Fig. 8. 

The base of the head, including the large eyes but not the parts 
behind, is a little n1ore than twice as broad as long, but in front the head 
is prolonged, so that the pQstocular part is as long as the entire breadth of 
the head. This portion tapers, at first rapidly until it has reached the intra­
ocular width, then gradually to the apex, which is scarcely more than a 
third the intraocular width; the tip is roundly truncate. At first appear­
an.ce, and as given in the plate, the whole seetns to be made up o~ the lat­
eral lobes, the middle lobe being in fact very slender but enlarging a little 
at the apex. The whole is blackish fuscous and the surface of the base 

coarsely, of the frontal projection finely, and in both shallowly and 
obscurely, punctate. 

Length ef head, 5mm; breadth, including eyes, 3.5mm; tip of prolonga­
tion, 0.65mm. 

Florissant. One specimen, No. 3007. 



COLEOPTERA Linne. 

In working out these fossil Coleoptera I have been greatly indebted to 
niy friends, Dr. George H. Horn, the late Dr. John L. LeConte, and espe­
cially Mr. Samuel Henshaw, and have had free access to the collections of 
Mr. Henshaw, as well as to those of Mr. E. P. Austin while in Mr. Hen­
shaw's keeping, and of the late Mr. George D. Smith, for all of which I 

wish to express my grateful thanks. 
·For the remainder of this volume no general comparisons are presented 

und-Jr the different groups, as, with rare exceptions, none of the Florissant 
species are described, and until they are, the A n1erican fauna can not be 
fairly discussed. 

Family ANTHRIBID£ W"aterhouse. 

CHORAGUS I{irby. 

CHORAGUS FICTILIS. 

Pl. H, Fig. 9. 

A single specimen, not very distinctly preserved, represents this species. 
It ·shows a partially dorsal and partially lateral aspect. The head is well 
rounded, the mouth parts triangular! y produced, to a greater extent and more 
pointed than shown in the plate. The antennre are apparently inserted upon 
the upper su~·face of the beak, and are rnore or less clubbed, which circum­
stances have made it seem probable that the insect belonged here. The 
antennre, however, appear to become thickened into a club throughout all the 
distal half, and are thus different from Choragus; they can be seen to be 
jointed, but with such indistinctness that the number of joints involved in 
the club is uncertain . . The thorax is quadrate and apparently half as long as 
broad, while the exceedingly obscure elytra are seen t.o be feebly striate; the 
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body is unfortunately broken across the elytra, which has given the draw­
ing an anomalous appearance. 

Length of body, 2.4mm; of antenure, · 0.5mm; brea?th of body, 0.75mm_ 

Green River, Wyoming. One specimen, No. 106 (Prof. L.A. Lee). 

BRACHYTARSUS Schonherr. 

BRACHYTARSUS PRISTINUS. 

Pl. 7, Fig. 26. 

Brachytarsus pristinus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 87 (1876). 

rrhe single specin1en obtained is very poorly preserved and frag­
mentary. The head is roundish, with sn1all circular eyes O.osmm in diame­
ter. The prothorax is ·subquadrate, considerably larger than the head and 
nearly as broad as the body at the base of the elytra; the latter are broken. 

Length of fragn1ent, 2.1 mm; breadth of same, 0.84mm; length of head, 
0.39mm; breadth of same, 0.4mm; of thorax, 0 64mm. 

Green River, Wyon1ing. One specimen, No. 15216 (F. C. A. Rich­
ardson). 

CRATOPARIS Schonherr. 

CRATOPARIS REPERTUS. 

Pl. 8, Fig. 4. 

Cratoparis repertus Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, .768 (1878). 

A single specimen shows the fragn~ent of an elytron, which is referred 
to this genus from the character of the punctuation and the arrangement of . 
the strire. It closely resembles C. lunatns Fahr. in these points, but must 
have belonged to a slenderer insect, about as large as C. lugubris Fahr. 
There are eleven strire or rows of pretty large, subconfluent, short, longi­
tudinal dashes or oval punctures, deeply impressed, the outer of which fol­
lows the extreme margin, excepting apically; the inner stria also runs very 
near .the border; the inters paces between the first and second and between 
the second and third strire are equal and a little broader than the interspaces 
between. the other strire; the inner margin is delicately grooved next the 
base1 as in Q. confqsq.s, 

:! 

I 

l 
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Length of fragn1ent, 4.3mm; width of elytra, 1.6mm; width of interspace 

between second and third strire, 0.21 mm; between third and fourth strire, 
0.13mm . . 

Green River, Wyon1ing. One specimen, No. 4035. 

CRATOP ARIS ~ EL usus. 

Pl. 8, Fig. 40. 

CratopariB ? eluBus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 768-769 (1878). 

To this I refer doubtfully two specimens, neither of them very perfect, 
which appear to belong together, and to represent an insect allied at least 

to Cratoparis and of about the size of C. lunatus Fahr. It appears to have 
a short rostrum, a moderately small but rather tumid head with circular ey-es; 

thorax not greatly attenuated anteriorly, but profusely punctate, with mod­
erately large and rather shallow punctures; elytra arched, nearly three times 
longer than the thorax when measured over the curved back, furnishe·d with 

slight and faintly impunctured strire; the surface bAtween the strire also 
punctured, but very faintly. 

Length of body, 7.5mm; of thorax, 2.25mm; of elytra, 5.5mm. 

Green River, Wyoming. rrwo specimens, Nos. 4012, 4060. 

HORMISCUS Waterhouse. 

HoRMiscus PARTITUS. 

Pl. 8, Fig. 17. 

A single specimen showing the upper surface of a minute beetle seems 
to fall in this immediate vicinity. Only a little of the head is shown, pro­
truding as a rounded mass in front of the minutely punctate thorax, which is 

subquadrate with gently rounded sides, scarcely tapering anteriorly. The 
e1yb.1 a at their base, as throughout their basal two-thirds, are together half 

as b1:~3d again as the thorax, and a,re !liar ked by straight longitudinal rows, 
of wnich eight are visible on each elytron, of large round punctures, about 

as distant In each row as the rows are fro1n one another. 
Length, 2.75mm; of elytra, 1.8mm; breadth of thorax, 0.9mm; of tegmina, 

1.4mm. 

Green River, Wyoming. One specimen (Dr. A. S. Packard) 

~ . 
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Family SCOLYTID..tE Kirby. 

HYLASTES Erichson. 

HYLASTES ~ SQUALIDENS. 

PI. 1, Figs. 23-25. 

Scolytidm sp. Scudd., Can. Ent., XVIII, 194-196 (1886). 

Prof. G. J. Hinde sent me a branch of a conifer obtained by him from 

the interglacial clays near 'roronto on account of its being scored with insect 

tracks. From an exmnination of the cell structure Dr. G. L. Goodale has 

determined it to be the branch of Juniperus communis. It is about 12.5cm 

in length and 13 by 18mm in thickness; the broader surface is shown of the 

natural size in Pl. 1, Fig. ~3, and the scorings, which cover a considerable 

part of the surface, are made by several distinct tracks of a scolytid larva, 

which appears to _be referable to Hylastes, Phlooosinus, or some near ally. 

There are parts of at least six different sets of tracks on this small frag­

ment, portions of all of which may be seen in the figure, and are marked 

by the different letters at the sides. The whole of that seen at d is enlarged 

in Fig. 24, which shows a little more than can be seen in Fig. 23d. 

The mating chan1ber is more or less triangular, resembling often a 

shark's tooth in form (whence the name) generally equiangular or tridentate, 

the apex upward (see especially c, d). Two of these chambers fron1 which 

no main galleries take their rise occur on the stick; they may, however, 
have some other explanation, · since they are much narrower and much more 

deeply excavated · than the other n1ating chambers. Possibly they were 

unsatisfactory to the constructor and left unfinished. 
From the mating chambers, which are not deep and are about 3mm in 

diameter, pass the rnain galleries; these generally run obliquely, but more 

nearly transverse .than longitudinal (as in Fig. 24), are subequal, and take 

their rise Qne on either side of the mating chamber at the lateral angles and 

run in exactly or almost exactly opposite directions. In one case, however 

(d), there is but.one main gallery, and in another (/) they are at right angles 

to each other, one being longitudinal; but in this latter case the n1ating 
chamber is in the reverse of the usual position, the apex being downward. 
These main galleries vary from 1.5 to gmm in length, and are slightly rr1ore 

than a millirneter wide, with dentate edges, marking probably the sinuses 

where the eggs are laid by the parent, 



• 

COLEOPTERA-SOOLY'riDJE. 469 

At least this is the custon1 with- the 1nining beetle::,; but here, as in 

some other rare cases, the young larvre do not begin to r~1ine at right angles 
to the main gallery, but all start from one spot, either the summit of the mat­

ing charnber or the extremity of one of the rnain galleries, and thence bi1rrow 
in irregular and somewhat interlacing mines in a longitudinal direction (see 
Fig. 24), but nearly all apparently either upward or else downwar;d, not, 

as usually, in the two directions aln1ost equally. Apparently they may often 
turn upon their course again and again, or they may mine in an almost 
perfectly straight line or in a tortuous line for as much as 5cm, in the whole 
of which distance the n1ine will scarcely have doubled in .width; indeed, in 
1nany cases it is difficult to tell in which direction the larva has n1oved. 

rrhe greatest width of these mines is scarcely more than half a lllillimeter 

and they vary greatly in depth. The depth of those at a rna y be seen in 
the enlarged drawing of this portion in Fig. 25. 

The connection between the n1ain gallery and the mines is often ob­
scure, owing doubtless to the younger larvre burrowing more in the bark 

than in the wood (the bark being here entirely lost). In one case (c) there 
is a mating charnber and a pair of short galleries, but nothing rnore; here 

apparently the mother fell a prey to some enerny before oviposition. 
This n1ode of origin of the larval n1ines seems to be different from any­

thing hitherto described, and it is therefore difficult to decide to what n1inor 
group of insects the creature constructing the mines belonged. In the Museun1 

of Comparative Zoology at Cambridge is a mine of Scolytus rugulosus on 
cherry, which shows a somewhat similar distribution of the larval mines, 
emerging and diverging from one point of the mating chamber; but the 
main galleries are reduced to almost nothing, and the figures of the n1ines 

of this species given by Ratzeburg are altogether different. 
This specimen is one of those branches " of some coniferous tree," which 

Mr. Hinde in his article on the glacial and interglacial strata of Scarboro 

Heights, 1 states to occur in the layers between the beds of clay and sand 

found between his "till No. 1 " an~ "till No. 2," and which are described 
as "flattened by pressure, their ~dges worn as ~f they had been 
long macerated in water." This is exactly true of the present fragment. 

1 Can. Jour. Sc. Lit. Hist., XV, 388-413, plate, 1877 . 

I 
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DRYOC...:ETES Eichhorn. 

DRYOC..:ETES lMPRESSUS. 

Pl. 8, Fig. 28. 

Trypodendron impressus Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., II, 88 (1876). 
Dryocmtes impre8sus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 767-76~ (1878). 

'rhis species has the prothorax punctured as distinctly as the elytra, 
and the punctures on th~ elytra show but a slight tendency to a longitudi­

nal arrangement. The punctures of the prothorax are _longitudinally obo­

vate, a very little more frequent than on the elytra, equally distributed 

throughout; on the elytra they are also equally distributed, but circular, 
about o.o4mm in diameter, and average 0.1 mm in distance apart; they have 

but an obscure longitudinal arrangement into nineteen or twenty rows, 

and the successive punctures of each row are at abo~1t the same average 

distance apart as those of two contiguous rows. The species is of about 
the size of D. septentrionalis (Mann.), but has more of the markings of D. 

affaber (Mann.), although the punctuation of the elytra is not so distinctly 
separable into longitudinal series. 

Length of prothorax, 1.28mm; height of same, 1.44:mm; length of elytra, 
2.8mm; breadth of same, 1.24mm. 

Green River, Wyoming. Four specimens, Nos. 15218 (F. C. A. Rich­

ardson), 4009, 4048, 4091 (Bowditch and Scudder). 

DRYOC..:ETES CARBONARIUS. 

Pl. 8, Fig. 6. 

Dryocmtes carbonarius Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., IV, 768 (H!78). 

Another species, not very closely allied to the last, is represented by 

. ~ single, rather mutilated specimen, which is pitchy-black, and consists of 
part of the head, thorax, and elytra. The head is rather long, faintly and 

not very closely punctured, the eye moderately large and circular. The 

thorax is proportionally longer than · ~n the preceding species; the Jront 
rna~gin recedes a little on the sides, and the surface is subrugose by sub­

confl?-ent punctures, the walls of which forn1 wavy ridges having a longi­

tu~inal direction. . The elytra are broken at the tip; their outer anterior 

angle_ is ~bliquely excised, and the outer margin behind it straight, not sin­

uate, as in the preceding species; the surface is rather coarsely, but very 

I~ 

I 

II 
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faintly granulate, more distinctly next the base, but even here v~ry 

vaguely; and tl:tere are faint indications of three or four distant, simple, 
longitudinal strire. 

Length of the fragment as cu~·ved, 4mm; of hea-d, 1.1 mm~; of thorax, 
1.3mm; probable length of elytra, 3.1/)mm; width of same, 1.5mm; diameter 
of eye, 0.35mm. 

Green River, Wyon1ing. One · specilnen, No. 3999. 

Family CURCULIONID..tE Leach. 

CRYPTORHYNCHUS Illiger. 

0RYPTORHYNCHUS ANNOSUS 

Pl. 8, Fig. 3. 

Cryptorhynchus annosus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 86-87 (1876) . . 
The fragmentary specin1en is exposed on a side view, with head, front 

of prothorax, and all the legs gone, and the elytra a little broken. The pro­
thorax is profusely and uniformly pitted with moderately shallow pits, 
averaging .06mm in diameter; the elytra are traversed by longitudinal 

costre, five of which are much more protninent than the others, with 

sharp, unbroken edges and equidistant from one another, the outer ones 

in close proximity to the sutural and outer edges; the other costre are 
obscure, slightly elevated, rounded, broken to a greater or less extent into 
raised points; n1idway between the first and second prominent costre (count­
ing from the outer Inargin) there is an exactly similar prmninent costa on · 
the basal third of the elytron; the prominent costre are 0.2mm apart. 

Length of the prothorax, O.ssrnm; height of same, 1.04~m; length of 
elytron, 1.96mm; breadth of satne, 1.08mm. 

Green River, Wyoming. One specimen, No. 15223 (F. C. A. Rich­
ardson). 

GYMNErrRON Schonherr. 

GYMNETRON I.ECONTEI. 

Pl. 8. Fig. 26. 

Gymnetron lecontei Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 767 (1878). 

A single well preserved specimen, with its reverse, lies in such a posi­
tion as to sho'w a partly lateral and partly dorsal view; the legs are also pre-
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served, so that it is one of the most perfect of the Green River Coleoptera. · 

The small head, long and slender, straight, and drooping snout, the tapering 
thorax, broad and short striate elytra, thickened femora, and long and 

slender tibire leave little doubt that it should be referred to Gymnetron or to 
its immediate vicinity. It is very nearly as large as G. teter Schonh., with 
which it closely agrees in almost every part. The third tarsal joint is simi­
lar! y expanded. rrhe real length of the rostrum can not be detern1ined from 

the position of the insect, but it is apparently as long as the head and thorax 
together, is very nearly straight, slender, scarcely enlarged, and obliquely 
~ocked at the · tip; only a portion of the antenna! scrobes can be seen; this 
is in the n1iddle of the beak, where the groove is narrow, deep, sharply 
defined, and inclined slightly downward toward the base of the beak. The 
thorax is subrugulose, and the surface of the elytra smooth, with distinct, 

but not deeply i~pressed, very faintly punctured strire. The whole speci­
men is piceous. 

Length of body, 3.15mm; of snout, 1mm (~); of head and thorax, 0.9mm; 

of thorax, 0.75rum; of elytra, 2.25mm; of hind tibire, l.~rum; distance apart 
of elytral strire 0.1 mm. 

Green River, Wyoming. One specimen, Nos. 4030 and 404 7 . . 

ANTHONOMUS G.ermar. 

ANTHONOMUS SOPORUS. 

Pl. 8, Fig. 16. 

A singl~ elytron is preserved, in excellent condition. It is, however, 
completely flattened, bringing the apex, which is scarcely angulate, in the 
n1iddle. There are nine equidistant, rather coarse, not greatly elevated 
(perhaps partly flattened by pressure), coarsely beaded ridges (represent­
ing, by reversal, strire) besides the sutural ridge, the third and fourth from 
the sutural being a little shorter than the others, which increase regularly 
i~ length from within outward. rrhe smooth, flat interspaces are fully 

twice as broad as the strire. 
Length of elytron, 2mm; breadth, 0.9mm. 

The elytron differs from that of A. defossus previously described from 
the Florissant Tertiaries in its greater size and apparently greater slender-
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ness. The specimens of A. defossus exa1nined give, however, a lateral view 

and rende1 con1parison son1ewhat difficult. 

Green Ri~er, Wyon1ing. One speci~en, No. 48 (Prof. L. A. Lee). 

HYLOBIUS Germar. 

H YLOBIUS PROVECTUS. 

Pl. 8, Figs. 37, 41. 

Hylobius provectus Scudd., Bull. U. S. Geol. G'logr. Surv. Terr:, II, 86 (1876); IV, 767 (1878). 

The si~gle specimen first found is very poorly preserved, being not 
only fragmentary but faintly impressed; the rostrurn is broken, so that its 
length can not be determined, but the general facies of the insect resembles 

that of H. picivorus Germ. so closely that it n1ust be referred to the same 
genus. The rostrum is rather stout; the antenna! scrobes are slender, and 
conunence not far beyond the eyes; the eyes are very large, transverse 
obovate, with an interior clear space, as described in Epicrerus saxatilis 
Scudd., with very sn1all facets, scarcely 0.02mm in dian1eter. The thorax is 

rather small, but appare'ntly partially concealed by the way the specimen is 
crushed, not very tu1nid, and entirely sn1ooth. 'I' he el ytra are of much the 

same form as those of the species of Epicrerus just mentioned, provided 

with slender, shallow, impressed lines, about 0.22mm apart ; the latter are 

rather delicately punctured, the punctures a little less distant from one· 

another than are the rows; the nu~ber of rows can not be determined from 
this specimen. 

Length, exclusive of rostrum, 5mm; length of broken rostrum, 0.45mm; 

of eyes, 0.9mm; breadth of sarne, 0.44mm; length of elytra, 4mm. 

Another specimen, taken by Mr. Bowditch at the same locality as the 
other, shows the character of the rostrum. The specin1en is strangely pre­

served, as thm:e appears to be a second rostrun1, a perfect counterpart of 

the first, attached to it at the tip ; perhaps this belongs to another indi­
vidual, of which the rostrum only is pre~erved. The rostrum is about as · 

long as the thorax, scarcely tapering as viewed laterally, gently curved, 
with a 1nedian, lateral, longitudinal groove, directed toward the midd_le of 

the eye, just as in H. confusus Kirb., besides the antenna! scrobes, which 
are directed obliquely toward its base. 
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Green River, Wyoming. Two specimens, Nos. 4051 (F. C. Bowditch), 
15215 (F. C. A. Richardson). 

LISTRONOTUS Jekel. 

LISTRONOTUS MURATUS. 

Pl. 8, Fig. 23. 

A sn1all species, represented by a single specimen showing a lateral 
v1ew. .The be::_tk is a little longer than the thorax, tolerably stout (not 
tapering, as the figure would seem to represent it), the antenna! groove 
reaching nearly to the tip, the eye moderately large, round. The whole 
body is rather slender, the thorax tapering slightly forward from just beyond 
its base, faintly and sparsely punctulate; the fore· femora increase pretty 
uniformly in size frotn the base to near the .tip, where they are twice as 
broad as near the base. Elytra with distant thin strire. 

Length .of body, not including rostrum, 4.7bmm; of head and rostrun1 
combined, 1.75mm; of pronotum, 1.2mm; of elytra, 3.25mm. 

Green River, W voming. . One specimen, No. 90 (Dr. A. S. Packard). 

ENTIMUS Germar. 

TIMUS PRIMORDIALIS 

Pl. 5, Figs. 109, 109a. 

Entimus primordialis Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., II, 8-i (1876); in Zittel, Handb. d. 
Palreont., I, iL 789, Fig. 1011 (1885). 

Besides a crushed elytron there are only some indeterminate fragments 

of the neigh~oring ·parts of the body. The form and . sculpturing of the 
elytron resernble those of the Brazilian diamond-beetle so closely that I 
place the species provisionally in the sarne genus, or until further remains 
are obtained. The insect must have been rather small for an Entimus, is 
of about the usual size of the species of Otiorhynchus, and it is not at all 
improbable that it should be referred to the latter genus, son1e species of 
which have elytra with similar sculpturing and approximately the same 

form. The elytron is traversed by ten sin1ilar, st.out and coarse, longitudi­
nal costre, most of which are broken up by transverse depressions into 
bead-like hemispherical prorninences; at the tip of the elytron, however, 
and on the apical half of the inner two costre ~his irregularity is nearly or 
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quite lost sight of; the edges of the elytron for about the width of one of 
the costre is also smooth and depressed; the front border is sinuous, and 

the sutural margin appears the same on the stone, fron1 the compression the 
elytron has undergone, which was sufficient to split it down the middle 

through half its length. 
Length of fragment, smm; greatest breadth of unsplit portion, 4mm. 

Chagrin Valley, White River, Uolorado. One speci1nen (W. Denton). 

Family OTIORHYNCHID£ Shuckard. 

EUDIAGOGUS Schonherr. 

EuniAGoaus rr·ERRosus. 

Pl. 8, Fig. 29. 

Eudiagogus terrosus Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., IV, 766-767 (1878). 

This species, which see~s more properly referable to Eudiagogus than 

the others formerly so name~ by rne, is represented by a single specimen 
and its reverse, preserved on a side view. The snout is short, as long as the 

eyes, scarcely so long as the head, and stout; the eyes transverse, rather 
large, su breniform. rrlie thorax appears to lJe smooth, like the head, deep 
arid short, its front border extending forward on the sides toward the lower 

part of the eye. The el ytra, the lower surface of which does not appear to . 
be in view, are broad and long, rectangular at tip, furnished with more 
than eight rows of frequent, rounded, rnoderately large and shallow punct­
ures, and between each pair of rows a similar row with smaller punctures. 

Length of body, 6mm; of elytra, 4.55mm; of eyes, 0.5mm. 

Green River, W yorning. One specimen, Nos. 4024 and 4078. 

T.ANY~fECUS Germar. 

T ANYMECUS SEClJLORUM. 

Pl. 8, Fig. 22. 

A si~gle specimen preserved on a side view shows all the parts of the 
body tolerably well, but only a confused n1ass of appendages. Unfortu­
nately the plate was engraved before the whole of the head, and especially · 
the rostrum, was uncovet:ed, and the eye-like spot there shown is wholly 
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accidental, no such protuberance existing. rrhe general appearance is very 

similar to that of our common species of Tanymecus. The head and beak 

combined ·are a little~ shorter than the thorax, and the eye is circular, 

removed by less than half its diarneter fron1 the middle of the front border 

of the prothorax and but little narrower than the tip of the rostrun1. The 

head and rostrum appear to be nearly smooth, the prothorax to be coarsely 

and somewhat transversely rugulose, and the strire of the elytra to be coarse, 

with large and deep punctures, which grow smaller and shallower in the 

apical half. All this is shown only in reverse, the single specimen being a 

reverse. 

Length, 6.5mrn; of head, including rostrum, 1.5mm; of pronotnm, . 
1.6mm; of elytra, 4mm; breadth of thorax, 2mm. 

Green River, Wyoming. One spechnen, No. 91 (l)r. A. S. Packard). 

OTIORHYNCHlJS Germar. 

0TIORHYNCHUS PERDITUS. 

Pl. 8, Fig. 25. 

Otiorhynchus perdUus ~cudd., Hull. U. S. Geol. Geogr. Surv. Terr., II, 84 (1876); IV, 766 (1878). 

A single specirnen, showing a side aspect, differs. from the living species 

of Otiorhynchus, with which I have compared it, in not having the prothorax 

conspicuously smaller than the body behind it. The head is withdrawn 

into the prothorax, aln1ost to the hinder edge of the eyes; the snout is short, 

stout, slightly curved, bluntly rounded, and rather tapering than enlarged 

at the tip, not quite so long (measuring from the front edge of the eyes) as 

the length of the pronotutn; the eyes are rounded, subtriangular, with a 

diameter equal to half the width of the snout, the central facets with a diam­

eter of 0 027mm; the antenna! scrobes are twice as long as broad, commenc­

ing at the middle of the snout and extending two-thirds the distance thence 

to its tip. The prothorax is equal, nearly as long as high, not tumid, ruga­

lose. The elytra, which are not elevated at base above the prothorax, are 

simple, not very turnid, provided with about eight longitudinal slender 

rows, 0.3mm apart, of low, raised, rounded points, nearly as distant fron1 one 

another as those of contiguous rows; midway between each of these rows 

is a very inconspicuous dull ridge. Fragments of the legs remain, which 

agree as far as they can be made out with the same parts in Otiorhynchus. 

I 
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· In the general sculpturing of the elytra this insect is not very unlike 0. 

sulcatus (Fabr.). 
Length, Bmm; of snout beyond front of eyes, 1.23mm ; width of s~me, 

0. 75mm; length of antennal scrobes, 0.32mm; dian1eter of eyes, 0.46mm; length 
of pronotum, 1.8mm; height of same, 2.28mm; length of elyt.ra, 5.2mm; width 

of san1e, 2.05mm ; length of fore femora, 1.8mm. 

Green River, Wyoming. Two specimens, Nos. 4021 (Scudder), 15213 

(Richardson). 
0TIORHYNCHUS TUMBlE. 

Pl. 8, Fig. 13. 

Otiorhynchus dubius Scudd.; Bull. U. S. Geol. Geogr. Surv. Terr., IV, 766 (1878). 

A cast of an elytron resen1bles so closely the elytron of 0 . perditus, 
excepting i~ size, that it is referred to the same genus. Only nine strire 
can be counted, but all of those at the outer side may not be seen ; the 
inner stria is very close to ·the margin, and indeed is lost in it both above 
and below, hut this may be due simply to the preservation. rrhe stone in 
which they are preserved is coarser than usual, coming fron1 beds about 

thirty meters directly below the shales which have furnished the other insect 
rmnai ns, and has a greater admixture of sand ; con seq uentl y the character 

of the surface of the elytra can not be determined, but the strire are sharp 

and narrow, and filled with longitudinal punctures, which do not show in 

the engt·aving. With the exception of a couple of poor specirnens of Epi­
crerus effossus Scudd., this was the only recognizable insect found at this 

locality. 
Length of elytron, 4mm; breadth of same, 1.5mm. 

Dr. E. Bergroth having called rny attention to the fact that there Is a 

recent European species of Otiorhynchus bearing the specific name dubius, 
I have renamed the fossil as above. 

Green River, Wyoming. One specimen, No. 4204. 

OPHRYASTES Schonherr. 

0PHRYASTES COMPACTUS. 

Pl. 8, Fig. 39. 

Oph1·yastes compactus ScULld., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 765-766 (1878). 

A single specimen, preserved so as to show a lateral view of the insect, 
appears to indicate an Otiorhynchid allied to Ophryastes. The fonn of the 
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elytra, indeed, does not well correspond, since, in place of their abrupt pos­
terior descent, as seen in 0. cinereus Schonh. from Mexico, with which it 

agrees best in general features as also in size, they slope very gradually, 
and appear to be tumid next the base. But the structure of the stout snout, . 
enlarged apically, with very oblique descending antenna! scrobes, the supe­
rior transverse furrow at its base giving an incre~sed convexity to the ver­
tex of the head, ally it closely to Ophryastes. The ovate eye is longitudi­
nal, the front border of the pronotum ·nearly straight, with no advance of 

the sides, the prothorax itself faintly rugulose, the elytra coarsely striate, 

the strire with feeble, rather distant punctures (the reverse is shown on the 
stone); the_ tips of the elytra are right-angled or slightly produced at the · 
extremity, as in recent species. 

Length of body, rneasured from base of rostrum, 7.5mm; height of 
· sarne, 3.5mm ; length of el ytra, 5.5mm; of rostrun1 beyond fro~t of · eyes, 

1.2mm; breadth of rostrum at base, 0.9mm ; where largest, 1.05rnm; length of 

eye, 0.5mrn; breadth of same, 0.3mm; distance apart of the elyt~al strire, 
0.35mm. 

Green River, Wyoming. One specitnen, No. 4210. 

EPICJERUS Schonherr. 

EPICJERUS SAXATILIS. 

Pl. 8, Figs. 33, 34, 36. 

Eudiagogus saxatilis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 84-85 (1876). 
Epicrerus saxatilis Scmdd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 765 (1878). 

Twenty-~even specimens of this species have been found by Mr. Rich­
ardson, Mr. Bowditch, and rn yself. This and the two following species can _ 
not, as at first supposea, be referred to Eudiagogus on account of the length 
of the snout. Although very small for Epicreri (~specially the present 
species), they agree so well with Epicrerus griseus Schonh. from Mexico­
one of the sn1allest of the group-that they would best be referred here, 

although they differ from this genus in the brevity and stoutness of the 
femora, all of which are swollen apically. It is possible that all three of the 
forms mentioned here should be referred to a single species, as · there is cer:.. 

tainly vei'Y little difference between them excepting in size; this is particu­

larly the case with this and the next species. Together over one hundred 
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specimens of these species .have been .examined by me; they are therefore 
the most abundant fossils of the insect beds of the Green River shales. 

In the present species the snout is shaped rnuch as in Otiorhynchus 

perditns Scudd., being short, stout, and, especially anteriorly, arched, the 
front b_order being faintly angulate about the middle ; the antenna! scrobes 
can i1ot be certainly defined; the eyes are pretty large, transversely ovate, 
and in n1ost of the specitnens are indicated on the stone by an annulus of 

dark color, containing an interior narrow ovate pale spot 0.22m~ long by 
0.12mm wide, while the eye itself is 0.4mm in its longer, and 0.3mm in its shorter, 

diameter; the facets of the interior portion are very minute, being scarcely 
.01 mm in diameter. The prothorax is SOU1ewhat tunlid, rather higher than 

long, very profusely and delicately punctulate, the anterior and posterior 
walls between the pittings often less elevated than the lateral walls, so that 
the punctures often form broken longitudinal furrows ; the punctures are 
nearly uniforrn in size over the whole prothorax and average about 0.04mm in 

diatneter. 'rhe elytra are simple, not tumid, sloping off gradually toward 

the tip, not elevated at ba ·above the thorax, and provided with six equi­
distant, very slender and slight~ raised ridges, faintly broken into dashes by 
a series of minute, moderately distant punctures along the inner border of 

each; these punctures are of the satne size as those on the prothorax; the 
ridges are about 0.16mm apart. The posterior coxre have an incrassate pos­

terior margin. 
Length of body, 4mm; of rostrum beyond the eye; 0.68mm; width of 

same, 0.46mm ; length of prothorax, 1. 2mm ; height of same, 1.3mm ; length of 
. tegmina, 2.8mm; width of same, 0.9mm. 

Green River, Wyoming. Numerous specimens. 

EPICJERUS EXANIMIS. 

Pi. 7, Fig. 31; Pl. 8, Figs. 30, 31, 38, 42. 

Eu,diagogus exanimis Scudd., Bull. U .. S. Geol. Geogr. Surv. Terr., II; 58 (1876) . 

Epica:rus exanimis Scudd., Bull. U. S. Geol. Geogr. Surv., Terr. IV, 765 (1878). · 

Thirty-one specimens of this species have been exatnined since the first. 

All those first obtained (by Mr. Richardson) were fragmentary, and most of 
them rather obscure; they consist mostly of side aspects of the creature, but 
several are single elytra. Still the characters drawn from then1 appear to 

be all that can be found in the 'n1ore perfect exan1ples since found. The 
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head is rather large at base, tapering with ~ short, broad snout, not so deep 

as broad, equal and at the tip broadly rounded, directed downward and for­

ward, slightly bent along the front margin; the antenna! s~robes extend 

from the front edge of the eye nearly to the end of the rostrum, and are 
broadest next the eye, where they are half as broad as the eye itself, taper-

• ing regularly throughout and shallow; the eyes are moderately large, 

broadly oval, transverse or a little oblique, the upper extremity thrown 
backward and the lower forward. The prothorax is short, only about half 
as long as deep, not tumi~, rather cylindricai, its surface smooth. The elytra 
are not broader nor higher at their base than the surface of the pronotum, 

and they are simple and furnished with seven equidiRtant, equally and not 
deeply impressed, longitudinal stri::e, 0.16mm apart from one another, and the 

outer ones an equal distance from the adjacent border; these stri::e are pro­
vided with slightly longitudinal punctures at regular intervals of about 

0.1 mm, by which the stri::e are carried to about double th~ir usual depth 

Some of the specimens have lost the elytra, and on these the posterior edge 

of the hind cox::e have been impressed throng the abdomen, giving the 
insects the appearance of being furnished with elytra which cover but half 

of the abdomen. The same thing may be noticed in other species . . 
Length of body exchudve of rostrurn, 5.75mm; of rostrurn beyond the 

eye, 0.6~mm; breadth of same, 0.5mm, ; depth of same, 0.44mm; length of eye, 
0 36mm_; width of same, 0.24mm; length ofprothorax·, 0.72mm; height of same, 

1.3mm; length of elytra, 3.05mm; width of same, 1.2mm; length of fore fen1ora, 
0. 72mm; width of same, 0.3'2mm; length of middle femora, o.smm; width of 
sa1ne, 0.32mm; length of hind femora, 1.1 mm; width of same, 0.34mm. 

Green River, 'Vyo1ning. Nun1erous specimens. 

EPIC..ERUS EE'FOSSUS. 

Pl. 8, Figs. 7, 35. 

Eudiagogus e.ffossus Scudd., Bull. U.S. Geol. Geogr. Snrv. Terr., II, 85-86 (1876). 

Epicawus e.ffossus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 765 (1878). 

Nearly fifty specimens of this species are at hand, all found in Richard­
son's shales by Mr. Richardson, Mr. Bowditeh, and myself, besides two I 

found in beds at the same spot, but about thirty meters lower; these were 
the only Coleoptera found at the latter spot, excepting a single specimen of 

Otiorhynchus tumbre Scudd., belonging to the sarne family. Most of the 
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specimens are con1posed of fragments of el ytra, and the only specimens 

which are preserved entire are such as give a dorsal or ventral aspect. 
These, however, are enough to show that they belong to a species closely 

allied to but distinct from the preceding, differing principally in its smaller 
size, its slender and more tapering rostrum, the stnaller circular eyes, and 
in the slightly more distant and rather nwre deeply impressed strire of th9 

elytra. The following measuren1ents will give a better understanding of 
the degree of difference between them in certain points: 

Length of body exclusive of rostrum, f>mm; breadth of same, 2.1 mm; 

width of rostrum at base, 0.48mm; diameter of eyes, 0.2smm; distance apart 
of the elytral strire, O.l8-0.20mm; distance apart of punctures in the strire. 
0.11mm. 

Green River, Wyoming. N un1erous specimens. 

Family RHYNCHITID£ LeConte. 

EUGNAJ\'IPTGS Schonherr. 

EuGNAMPTus GRANnLEvus. 

Pl. 8, Fig. 20. 

Sitones grandrevus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 83-84 (1876). 

A single specimen, very poorly preserved, was found by Mr. Richard­
son on Green River, at the crossing of the Union Pacific. Railroa~, and at 

the first description of the species this was all that was at hand. Little 
could be seen in it except a vague outline of the form of the body, with a 
broken rostrum; the eye was large, obovate, longitudinally disposed, 0.42mm 

long and O.i5mm broad; the elytra were furnished with a nun1ber of slight, 

slender, raised ridges, 0.3lmm apart, probably the reverses of.strire. 
Two n1ore specimens obtained at the same spot by Profs. Packard and 

Lee, and in better condition, show that it probably belongs to Eugnamptus, 
though it differs from that genus in the extreme feebleness of the elytral 

striation which is barely perceptible; no punctures are discernible, but 

instead th9 elytra are sparsely clothed with exceedingly delicate short hairs. 
The beak is slender and from in front of the eye about as long as the thorax; 
it, as well as the rest of the head, faintly subscabrous, while the thorax is 

very delicately and shallowly punctulate, so as to appear almost smooth, 
with a shQrt delicate hair from each depression. 

VOL XIII--31 
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The measurements of the best specimen are: Length of head and 
rostrun1, 1.35mm; of thorax, 0.9mm; of elytra, 2.6mm; breadth of thorax, 1mm. 

Green River, Wyoming. Three specimens, Nos. 15234 (F. C. A. 
Richardson), 101 (Prof. L.A. Lee), 76 (Dr. A. S. Packard). 

EuGNAMPTus DECEMSATus. 

Pl. 8, Fig. 12. 

Eugnamptus decemsatus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 764-765 (1878). 

A single elytron with a broken base is all that remains of this species. 
But this is peculiar on account of the supplementary humeral stria, which 
seems to be common· in the Rhynchitidre, and at least very rare in the 

allogastral Rhyncophora, to which one would at first glance refer this 
fragment. So far as the material at hand permits determination it appears 
to agree best with the genus to which it is referred, on account of the dis­
position of the punctuation and the form of the tip of the elytron. It repre­
sents, however, a very large species, and one whose punctuation is · very 

delicate. The elytron is long and rather narrow, indicating an elongated 
form for the body, as in this genus, with parallel sides and a bluntly rounded _ 
tip. There are ten complete equidistant rows of delicate, lightly impressed 
punctures, those of the same row less distant than the width of the inter­

spaces ; the outer row lies close to the outer border and is seated in an 

in1pressed stria, as also is the apical half of the inner row ; but the other 

rows show no such connections between the punctures which compose 
them; at the base the rows curve very slightly outward to niake place for 
a very short humeral row of punctures, parallel to the inner complete row, 

and composed of only three or four punctures on the part preserved; the 

interspaces ar~ smooth. 
Length of fragment, 4.5mm; width of elytron, 1.5mm. 

Green River, Wyon1ing. One specimen, No. 4046. 

Family RHIPIPHORID..tE /Gerstrecker. 

RHIPIPHORUS Fabricius. 

RHIPIPHORUS GEIKIEI. 

Pl. 27, Fig. 1. 

A single specimen-preserved upon a side view seems clearly referable to 

Rhipiphorus except for the well rounded tip of the ~lytra. The three lines 
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radiating from the head in the plate do not belong t,o the spedmen but lie 
at a slightly higher level, except the proximal half of the one lying next the 
body, which is· the basal joint of the antennre, and which before careful study 
was taken for a beak, and the insect therefore placed among the Hemiptera. 
The head and thorax have the form and attitude of the Rhipiphoridre; the 
eye is oyal, twice as long as broad; the basal joint of the antennre en~arges 
slightly from base to apex and is nearly as long as the head; an ineffectual 
attempt was made to uncover the parts beyond and reveal the structure of 
the remaining joints. rrhe head and thorax are delicately scabrous rather 
than punctate, or punctate with the punctures run together transYersely in 
an irregular manner. The elytra are almost as long as the body, three and 
a half tin1es as long as their basal breadth, the sutural margin perfectly 
straight until the rounding of the extreme apex begins, the outer n1argin 
broadly sinuous, the elytra shortly beyond the base diminishing rather 
rapidly in widt~ as far as the n1iddle, then subequal to just before the tip, 
which is half as broad as the base, strongly rounded, almost equally on each 
side ; the tip has been uncovered since the plate was made, and is in no 
sense pointed, but the inner side is su brectangular though rounded; the 
surface-is punctured, not deeply, the punctures separated by considerably 
more than their own diameter; the outer border is finely marginate, at least 
in the basal half. The wings are ample, exceeding when closed the length 
of the ~~bdotnen, and when expanded surpassing by one-fifth the elytra; 
they show at least four principal veins radiating from the base, some of them 
distinct! y forked, and none showing marks of a transverse fold. 

Length of body, 9. 7 5= ; elytra, 6mm. 

Named for Dr. Archibald Geikie, Director of the Geological Survey 
of Great Britain. 

Florissant. 0!1e specimen, No.. 367. 

Family TENEBRIONID£ Leach. 

TENEBRIO Linne. 

TENEBRIO PRIMIGENIUS. 

Pl. 2, Fig. 32. 

Tenebrio primigenius Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 183B, (1879). 

A single, complete, and well-preserved elytron represents a species of 
Tenebrionidre, a little larger than, and somewhat resembling, Tenebrio 
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n1olitor (Linn.), the beetle of the common meal-worm. It has been flattened 
by pressure, so as to show but little sign of having been arched, while at the 
same time the shape is fairly preserved. Wherever it differs in color fron1 
the stone it is piceous. The margins are very nearly parallel, approaching 
each other rather gradually and very regularly toward the tip; there are 
eight equidistant, pretty strongly in1pressed, rather coarse, longitudinal 
strire, besides others next the outer margin, whose number can not be deter­
mined, and a short scu~ellar stria, about as long as in T. molitor, but quite 
as distinct as the others; the surface between the strire appears to be very 
rninutely subrugulose, and shows in favorable light a faint transverse cor­
rugation. 

Length of elytron, 11 mm; breadth, 4.4mm. 

Nine-mile Creek, British Columbia. One specimen, No. 63 (Dr. G. M. 
Dawson). 

Family BRUCHIDE Leach. 

BRUCHUS Geoffroy. 

BRUCHUS ANILIS. 

Pl. 5, Fig. 125. 

Bruchus anilis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 82 (1876). 

The single specimen consists of two elytra, in natural juxtaposition 
seen from above. They have a brown color, which is wanting in certain 
places, but in so irregular a manner that it is doubtless fortuitous; they are 
furnished with strire, but these, as well as all color, are entirely obliterated 
in the middle of the wing; this again is doubtless a defect of . preservation, 
since the sutural edges of the elytra are similarly affected; the strire are 
deep, sharply cut, straight, subequidistant, eight in nun1ber, fading out at 
the apex of the el ytra, the space bet ween them sn1ooth and arched. 

Length of one elytron, 5mm ; breadth of same, 1.9mm ; distance of strire 
apart, 0.45mm. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). · 
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Family CHRYSOMELID£ Leach. 

GALERUOELLA Crotch. 

GALERUCELLA PICEA. 

Pl. 2, Fig. 31. 

Gallerucella picea Scudd., Rep. P.rogr. Geol. Surv. Can., 1877-1878, 182-183B (1879). 

A pair of rather poorly preserved elytra, parted at the tip, and showing­
between and through them the outlines of the abdorninal segments represents 
a species of Chrysomelidre, which appears to be n1ost nearly allied to the 
genus in which I have placed it and to he about the form of, and a little 

smaller than, G.rnaritima LeO. The elytra are uniformly piceous throughout, 

showing no marks of lighter-colored borders; there are faint indications of 
one or two marginal impressed lines in their outer half, and the whole sur­

face seems to have been very minutely punctate, more "faintly and finely 
than in the existing species mentioned. The abdomen is very broadly and 
very regularly rounded, suhovatA, and at least five segments of similar 
length can be detern1ined. 

Breadth of the pair of elytra at base, 3.75mm; length of elytra, 5.5mm; 

breadth of abdomen, 3.25mm; length of penultimate segment, 0.4mm. 

Nine-mile Creek, British Columbia. One specimen, No. 62 (Dr. G. M. 
Dawson). 

CRYPTOCEPHALUS Geoffroy. 

0RYPTOCEPHALUS VETUSTUS. 

Pl. 7, Figs. 29, 37. 

Cryptocephalus vetustus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 764 (1878). 

This species is fairly represented by a pair of specimens with their 
reverses. One · pair exhibits the front, and by the drooping of the abdo­

men the under surface of the insect with expanded elytra (one of them 
curiously foreshortened), the other the under surface only. The insect is 
broadly oval, and, except in being n1uch stouter, closely resembles C. ven­
ustus Fabr., with which it agrees in size. The thorax, as seen on a front 

view, is arched, and the proportion of the head to the thorax is as in the 
recent species mentioned. The elytra, which are the parts best preserved, 
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are rounded at t~e extremity, and are furnished with ten slightly arcuate 
rows of gentle punctures, arranged inconspicuously in pairs, besides a 
sutural, slightly oblique row on the basal third of the elytra, terminati~g in 
the margin. This disposition of the punctures · and the character ·of the 
head, sunken, as it were; into the thoracic mass, -leave little doubt that the 
insect should be refe~red to Cryptocephalus. The elytra are of a uniforrn 
light horn color, but the body is darker. The body is more oval than in 
the parallel-sided C. venustus. 

Length of body, 4-4.5mm; breadth of same, 2.6-3.2mm ; length of 
elytra, 4mm ; breadth of one of them, 1.8mm. 

Green River, Wyoming. Two specimens, Nos. 4003 and 4004, 4039. 
and 4044. 

DONACIA Fabricius. 

DoNACIA STIRIA. 

PL 1, Fig. 28. 

This is represented by the mere fragment of an elytron, but with a 
distinct kind of sculpturing. It seems to come as near D. porosicollis Lac 

as any of our modern species I have seen. The tip is the part preserved; 
it is of a deep blue-black color, with an excessively fine, microscopic, trans­
verse rugulation, delicately impressed narrow strire, the strire minutely 
punctulate, the first and last strire n1oderately distant from the margins, 
deeply impressed, and less distinctly punctate. It is apparently a rather 

small species. 
Length of fragment, 3.2mm; breadth of same, 1.4mm. 

Interglacial clays of the neighborhood of Scarboro, Ontario. One 
specimen, No. 14558 (G. J. Hinde). 

DoNACIA POMPATICA. 

Pl. 1, Figs. 33, 34. 

This species, of which there are several exan1ples at hand, is most nearly 
allied to our living D. pubicollis ·Suffr., but is much smaller or about the size 
of D. en1arginata Kirb. As to the sculpture of the surface of the elytra (the 

only part preserved in any specimen), it would be difficult to say in what 
respect it differed from the fornwr species except in the ·obliteration of the . 
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markings at the tip of the elytra, which seems to be characteristic of the 
fossil. . In color it varies extren1ely; in one (No. 14582) it is bluish purple: 
in another (No. 14566) it is deep brilliant-violet; still another (N·o. 14577) 

has it dark n1etallic green. In all, the eolors are as fresh as if living. The 
punctured strire are rather deep and the whole surface of the elytra trans­

versely wrinkled at the punctures. 
Length of elytron, 5mm; breadth, 1.45mm. 

Interglacial clays of Scarboro, Ontario. Five specimens, Nos. 14566, 

14573, 14577, 14581, 14582 (G. J. Hinde). 

Family SCARAB..tEDI..tE Leach. 

TROX Fabricius. 

TROX OUSTALETI . . 

Pl. 2, Fig. 22. 

Trox oustaleti Scudd., Rep. Progr. Geol. Surv .. Can., 1877-1878, 179-180B (1879). 

A single elytron, well preserved, appears to represent a species of Trox 
of about the size of rr. terrestris Say, but with rather slender elytra. The 

elytron is subeq.ual, narrowing rapidly and regularly at the tip, well arched, 
and was apparently still more arched originally, the middle portion having 
a flattened appearance, as if from pressure, with a narrow flattened outer 

margin; the surface is completely and uniformly covered with thirteen or 

fourteen equal equidistant rows of frequent dull tubercles, as distant from 
one another in the rows as each row fro1n its neighbor, and obsolescent 

toward the apex and the base, especially towards the former. In certain 

places there is a very slight appearance of greater prominence to every 
fourth row, which would hardly be noticed if its resen1blance to modern 
species of Trox did not lead one to look for it; the extreme tip is broken. 
The color is dark-brown, approaching black, but the whole central portion 

of a faded brown, nearly resembling the natural color of the stone in which 
it is preserved. 

Length of elytron, 4.25mm; breadth, 1.85mm. 

Named after M. Err1ile Oustalet, of the Jardin des Plantes, whose re­
searches on the Tertiary insects of Auvergne and Aix are well known. 

Nine-1\-file Creek, British Columbia. One specimen, No. 61 (Dr. G. 
M Dawson). 
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APHODIUS Illiger. 

APHODIUS PRECURSOR. 

Pl. I, Fig. 11. 

Aphodius precursor Horn, Trans. Amer. Ent. Soc., V, 245 (1876). 

'' Elytra smooth, shining, feebly striate, strire shallow but rather wide; 

punctures distant, round near the apex, becoming transverse near the base, 
intervals flat, smooth. 

" A species is indicated of the size and nearly of the sculpture of ruricola. 
The scutellutn is short. Length of elytra, .10 inch.; 2.5mm ." Horn, loc. cit. 

Of thi~ species three elytra lie side by side in the same mass; the middle 
one shows only the impres~ion of the strire, being the reverse of the left 
elytron, which has been removed from its original position; this and the 
right elytron are black, the strire distinct and moderately deep, with punct­
ures as described by Dr. Horn. The strire are ten in number, and in the 
middle of the elytra are 0 17mm apart. The left elytron shows the upper, 
the others the under, surface. There n1ust be some mistake in Dr. !lorn's 
measurements; the best pres.erved elytron, the contours of which ai~e perfectly 
preserved, is 3.5mm long and 1.65mm broad and the others agree perfectly 

with it in size. 

Upon the same stone occur the remains of a pair of elytra (Pl. 1, Figs. 
16, 17) not noticed by Dr. Horn in his paper, but considered by hitn as 
belonging to the same species. This view is tenable only on the supposition 
that the right elytron (in which the chitine is preserved and which shows 

the upper surface) is imperfect, for there are but eight strire. When first 
examined by me both margins appeared perfect; but as they have since been 
damaged I refrain from further remark beyond the description of the frag­
ments and the expression of my belief that they can not be referred to Apho­
dius. The elytra, which are shining black, appear to be considerably flat­

tened, are consequently nearly as broad at base as in the rniddle, and have 
the apical half rounded rather rapidly and the apex nearly square; they 
possess eight distinct strire, n1ade more conspicuous by be_aring frequent, 
moderately distinct, small, round, occasionally elongate punctures; the in­
tet·spaces between the strire are 0.15mm wide, flat and smooth; the eighth 

stria is confluent anteriorly, and perhaps posteriorly, with the margin; and 
the margin itself is not only slightly reflexed but forms by the reflection 
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a groove very similar to the strire and bearing similar punctures ; there is 

also a short and exceedingly slight and faint scutellar stria crowded against 
the scutellum. 

Length of elytro~, 3mm ; breadth, 1.3mm. 

Not improbably these should be looked upon as belonging to Carabidre 
Bone caves of Port Kennedy, Pennsylvania. 

lEG lALlA Latreiiie. 

lEGIA·LIA RUPTA. 

Pl. 8, Fig. 19. 

A single specimen and its reverse are preserved with partially expanded 
strongly arched elytra. Body elongated obovate, two and a half times 
longer than broad. Head small, broadly rounded in front, the eyes (not 

shown in the plate) moderately large, oval, less than half as large as one of 
the pair of oval distinct n1arks in the middle of the head posteriorly, which 

are either some parts beneath showing through, or ridges or the bases of 
horns on the upper surface. Prothorax about twice· as broad as long, taper­
ing anteriorly from the posterior edge and with rounded sides, the whole 
front border broadly emarginate, the hind margin scarcely convex, the sur­
face indistinctly granulate. Elytra rather heavily striate, the strire rather 
distantly punctate. 

Length of body, 3.4mm; of middle of prothorax, 0.5mm; of elytra, 2mm; 

breadth of prothorax inJront, 0.7mm; the same behind, 1.1 mm; of middle of 
body, 1.35mm. 

Green River, 'Vyon1ing. One specimen, Nos." 80 and 81 (Dr. A. S. 
Packard). 

PHANlEUS MacLeay. 

PHAN..EUS ANTIQUUS. 

Pl.l, Figs. 12-14. 

Phanmus antiquus Horn, Trans. Arner. Ent. Soc., V, 245 (1876). 

"Elytra with feeble strire, intervals moderately convex, surface slightly 
rugulose. Abdomen smooth. Length, .40 inch; 10mm. 

"A. species is indicated somewhat larger than carnifex; the elytral 

sculpture is, however, more nearly that of pluto, inasmuch as the intervals 
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are regularly convex, and the strire not suddenly irnpressed at base. The 

remains consist of an impression with a small portion of the substance of 

both -elytra in position, slightly separated at base by pressure so that a 

deceptive appearance. of an elongate scutellun1 is presented; also the 

iinpression of the abdominal segments with a small portion of chitinous 
· substance. 

"There is also the substance remaining of the greater portion of an 

elytron which probably ·belongs to the same species, in which th~ -intervals 

are moderately convex and with traces of a few puncturel3, the strire being 

moderately impressed and not punctured.'' Horn, loc. cit. 

The elytra have seven feeble and dull strire; the surface of the single 

elytron, which agrees altogether in size with the pair, is black and smooth, 

but faintly wrinkled transversely. Four segments of the abdomen are 

shown. 
Length of one of the pair of el ytra, 11 mm ; breadth of same, 5mm. 

Bone caves of Port Kennedy, Pennsylvania. 

CHCERIDIUM Lepelletier-Serville. 

0H<ERIDIUM ~ EBENINUM. 

Pl. l, Figs. 18-22. 

Chreridium f ebeninum Horn, Trans. Amer. Ent. Soc., V, 244-245 ( 1876). 

''The remains for which the above name is suggested, consist of the 
greater portion of the thorax, the two elytra in a fair state of preservation 

and a portion of the abdominal segments. These may be described as fol­

lows: 
"Thorax nearly twice as wide as long, sides feebly arc-uate, gradually 

converging anteriorly, _§urface sparsely and finely punctate, pleurre longi­
tudinally finely strigose. Elytra rather wider, conjointly, than long, sides 

moderately arcuate and gradually narrowed to apex, disk with seven n1od­

eratel y impressed strire, the outer rather distant from the rnar~in; strire 

entire and nearly parallel and equidistant. Intervals coarsely but sparsely 

punctured. Epipleurre sparsely punctate. Abdomen with coarse punct­

ures at the sides, smoother at middle. 
"Length of thorax, .07 inch; 1. 75mm. 
''Length of elytra, .14 i"nch; 3.5mm. 



OOL:EOPTERA-PTINIDJE. 491 

"I have been really at a loss to know to what genus to refer these 

remains. They were _at one time considered to be Saprinus, but the nunl­
ber of the strire and their character forbid such a reference. The species 

seems to have been rather smaller than our Chcetidium histeroides, but 

undoubtedly resernbled it in form. I would have referred the remains to • 

Cauthon near perplexus, but the thorax is by no means that of the. genus." 
Horn, loc cit. 

The thorax of the specimen appears to have been broken off before 

reaching me, as the description given by Dr. Horn is inapplicable to any of 
the fragments before me. 

The pleurre are not only ''longitudinally finely strigose," but also · 
delicate! y striate in the sam~ direction. ·Aside from the punctuation the 

upper surface of the thorax is smooth. 

The outer discal stria of the elytra is vert widely separated at base 
from the submarginal stri~ which runs closely arallel to the outer border. 

. Length of elytron, 3.6mm; breadth of same, 2mm. . 

Bone caves of Port Kennedy, Pennsylvania. 

Family PTINID..tE Leach. 

ANOBIUM Fabricius. 

ANOBIUM ~ OVALE. 

Pl. 8, Fig. 1. 

A.nobiumf ovale Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 762-763 (1878). 

The insect evidently appertains to a distinct genus of Ptinidre, in which 

the sides of the body are not parallel, but the body tapers posteriorly much, 

though not to the same extent, as_ ~nteriorly. It is, however, most nearly 

allied to Anobium, in which it is provisionally placed. It is about as large 
as Endecatomus rugosus LeC. The prothorax, viewed from above, is 

bluntly conical, tapering rapidly. The body is broadest just behind the 

base of the elytra, and tapers slightly at first, more rapidly afterward, and 

is_ round,ed posteriorly; thus the whole body has an ovate outline. The 

pronotlun is minutely and very profusely punctulate in black, the punctures 
being slightly elongated longitudinally, and appears to have been covered 

profusely with siight asperities or a coarse pile (much perhaps as in Ende­

catomus rugosus). The elytra, which are nearly three times as long as 
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broad and taper regularly fron1 near the base to near the tip, show no mark 
of such asperities, but are profusely punctate in black, made up of scattered 
punctre, about 0.03mm in diameter, not altogether irregularly disposed, 

although at first sight having tha;t appearance, but showing in many plaGes, 
• not uniformly, signs of a longitudinal distribution into from fourteen to 

sixteen rows. The elytra, indeed, resernble those of Bostrychus capucinus 
(Linn.), but I an1 not aware that similar markings occur on smaller Ptinidre. 

Length of body, 4.3mm; breadth of-same, 2mm; length of elytra, 3.15mm. 

Green River, Wyoming. Two. ~pecimens, Nos. 97 (Dr. A. S. Packard) 
and 4038 (S. H. Scudder): 

ANOBIUM ~ DECEPTUM. 

Pl. 8, Fig. 18 . 

.Anobium deceptum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 763 (1878). 

Another specimen, representing an elytron only, evidently belongs to 
the same genus as the last, and at first sight appeared to be of the san1e 
species, as it belongs to an insect of the same size, and the punctures on the 

elytra are sin1ilarly disposed; they are, however, if anything, n1ore thickly 
crowded, so as to form about eighteen rows in the rather broader elytron; 

and not only is the elytron broader and shorter than in the preceding spe­
cies, being less than two and a half times longer than broad, but it scarcely 
tapers at all in the basal three-fifths, and beyond that more rapidly than in 

the species last described. 
Length of elytron, 3mm; breadth of same, 1.25mm. 

Green River, Wyoming. One specimen, No. 4086. 

ANOBIUM LIGNITUM. 

Pl. 8, Fig. 24 . 

.Anobium lignitum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 763 (1878). 

A third species of this family, with irregularly punctate elytra, is rep­
resented by a single specitnen, giving a dorsal view of pronotnn1 and elytra. 
It differs generically from the two preceding species, and agrees better with 
Anobiu~n. proper in having a n1ore gibbous and less conical prothorax, and 
in having the sides of the elytra parallel through most of their extent. It 

is considerably smaller than either of the preceding species. The prothorax 
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is one-third the length of the body, n1inutely punctate and scabrous, taper­
ing only a little in its basal and considerably in its anterior half, the front 
well rounded. The elytra are about two and a half times longer than 

broad, equal on the basal two-thirds, and then rounding rapidly inward, so 
that the posterior outline of the body .is more broadly rounded than the 
anterior outline; the elytra are profusely punctate with little pits, averag­
ing scarcely n1ore than 0.02mm in diameter, distributed at pretty regular 
intervals, but not forming anything like longitudinal series, and so near 
together as to be equivalent to about fourteen rows. The whole body is 
uniformly _black. 

Length of body, 3.75mm; of elytra, 2.5mm; width of body, 1.9mm. 

Green River, Wyoming. One specimen, No. 4082. 

SITODREPA Thomson. 

8ITODREP .A DEFUNCT .A. 

Sitodrepa dejuncta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 82 (1876). 

A single elytron, with its reverse, is very poorly preserved, more than 

twice and a half as long as broad, equal until near the tip, which is rounded 
off; it is traversed by eight or nine very slightly impressed and delicate 
punctate strire 0.1 mm apart. 

Length, 2. 7 5mm; breadth, 1.06mm. 

Green River, Wyoming. One specinwn, Nos. 191 and 15206 (F. C. 

A. Richardson). 

Family BUPRESTID..tE Stephens. 

BUPRESTIS Linne. 

BuPRESTIS TERTIARI.A.. 

Pl. 2, Fig. 23. 

Buprestis tertiaria Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 180-181B (1879). 

Three specimens were obtained of this species, all of them elytra. 
One shows the two elytra crossed at the base, and a reverse of this shows 
the cast of the upper surface; the other two are single and perfect elytra, 

both exhibiting the upper surface, one in relief, the other as a cast, but 
they are not reverses. This and the two following species classed under 
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Buprestis agree closely together, but do not seem to be plainly referable to 
any recent American genus, although approaching nearest Buprestis or 
Ancylocheira. They seem to be nearly related also to the Tertiary species 

from Sieblos, described by Heyden under the name of B. senecta. For the 

present I place them in Buprestis. 
The elytra are very long and slender, nearly four times as long as 

broad, equal throughout the basal twp-thirds, then gradually and very reg-
. ularly tapering by the sloping of the outer edge, the tip a little produced 
and rounded, and about one-fourth as broad as the middle of the elytron. 
The surface is ornamented by ten rows of v·ery distinct strire with rather · 

deeply impressed punctre; these strire are a little sinuous near the base, 
and there is also a scutellar stria extending down nearly one-third of the 

elytron ; the outer stria unites with the margin in the middle of the outer 
half of the elytron ; the three inner and two other outer strire extend to the 
apex, while the four interior strire tern1inate: the inner pair a little beyond 
the termination of the outer stria, the ou.ter pair still a little farther . toward 

· the apex, thus . allowing for the narrowing of the elytra; the surface 

between the strire is much broken by slight transverse corrugations, giving, 
with the punctate strire, a rough appearance to the elytra. This species 
differs fron1 the two following by the great slenderness of the el ytra and 

the more delicate tapering of its tip. 
Length of elytron, 6.5mm; breadth, 1.7mm. 

Nicola River, below main coal seam, British Columbia. Thr.ee speci­
mens, Nos. 48, 51 and 52, 54 (Dr. G. M. Dawson). 

BuPRESTIS SAXIGENA. 

Pl. 2, Figs. 24, 25. 

Buprestis saxigena Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 181B (1879). 

This species is represented by several elytra or fragments of elytra, 
son1etimes preserved by pairs in natural connection. It is very closely 

alli~d to the last, but differs fron1 it in having the elytra less slender, the 
breadth being contained about three ·and a half times in the length, and in 

the rather greater coarseness of the punctuation and transverse corrugation. 

The stl·ire are the same in number, but are, perhaps; a little more sinuous, 
and the scutellar stria is shorter, hardly extending so much as a quarter-way 
down the inner margin; the other ~trire terminate in much the same way as 
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in B. terti aria-, but the seventh stria (from the suture) frequently runs to, or 
very nearly to, the tip; the extreme tip is formed precisely .as in B. ter­
tiaria, but the sides of the elytra, running parallel throughout three-quar­
ters of their length, taper tt)Ward the apex more abruptly than in the pre­
ceding species, though with the satne regularity. This species stands mid­
way between the other two here described in the form of the apical third of 
the elytra. 

: Length, 6.2mm; breadth, 1. 7mm. 

Nicola River, below main coal seam, British Columbia. Five speci .... 
mens, Nos. 47 and 54, 49, 50, 55, 56 (Dr. G. M. Dawson). 

BuPRESTIS SEPULTA. 

Pl. 2, Fig. 26. 

Buprestis sepulta Scudd., Rep. Progr. Geol. Surv. Cau., 1877-1878, 181B (1879). 

A single specimen, showing the. greater part of both elytra in natural 
conjunction~ must be separated from the two preceding by its still broader 
elytra with more rapidly tapering apex. The elytra are slightly less than 
three and ·a half times longer than broad, with sides p~rallel throughout 
three-quarters of their length, then suddenly tapering, the extreme tip 
shaped as in the other species, only more produced, so as to form more dis­
tinctly a kind of lobe, the outer margin being very slightly and roundly 
excised just before the produced tip. The surface is perhaps even rougher 
than in the other species, but the strire appear to be less sinuous; the scu­
tellar stria is destroyed in both elytra of the single specimen before me; the 
outer stria terminates as in B. tertiaria, but the inner pair of the middle 
series of strire is here the longer, extending barely to the tip of the outer . 
stria, while the outer pair is a little shorter; t~e produced tip of the elytra 

. is a little shorter than in the preceding ~pecies, but similarly rounded 
apically. 

Length of el ytron, 6. 7mm ; breadth, 2mm. 

Nicola River, below main coal seam, British Columbia. One speci­
men, No. 53 (Dr. G. M. Dawson). 
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Family ELA TERID..tE Leach. 

OXYGONUS LeConte. 

OxYGONUS MORTuus. 

PI. 5, Figs. 110, 111. 

Oxygonus mortuus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 81 (1876). 

The single elytron and its reverse obtained is slender, the humeral 

a~1gle well rounded, the outer edge apparently a little marginate ; it is 
almost equal until near the tip, when it tapers to a point. This peculiarity 
leads me to refer it to Oxygonus, although the apex is not produced so rnucb 
as in recent species of that group. It is furnished with eight equidistant, 
rather strongly impressed, but delicate strire, that nearest the suture almost 

incroaching upon the margin; these strire are equidistant anteriorly and in 

the n1iddle, but"posteriorly they converge toward each other. 
Length of el ytron, 4.55mm ; breadth, 1. 72mm ; distance of strire apart, 

0.2mm. 

Fossil Canon, White River, Utah. One specimen (W. Denton). 

CORYl\fBITES Latreille. 

CoRYMBITEs VELATus. 

Oorymbites velatus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 81 (11:376). 

A single specimen, . with its reverse, foun~l. The head and prot borax 
are gone, but both upper and under surface of the rest of the body, inelud­
ing the elytra, may be seen in each impression with nearly equal dis­

tinctness. The insect appears to have been about the size of C. medianus 
(Gerrn.), but tnore closely allied in form to C. splendens (Ziegl.). The legs 
have been destroyed, but the n1iddle and hind coxal cavities may ·be seP-n. 
The elytra are of the length of the abdo1nen, acutely angled, almost pointed 
at the tip, and furnished near the outer edge with a broad and .shallow fur­
row, whose outer limit is abrupt and thus well niarked. Besides this the 

elytra are faintly and distantly striate, with five or six rows of strire, and 
the mesosternum and metasternum are v.ery delicately granulate. 

Length of fragment, 6mm ; breadth, 3m~; distance between anterior 
edges of middle and hind coxre, 1. 7 5mm. 

Green River, Wyoming. One specimen, Nos. 137 and 1524!) (F. C. 
A. Richardson). 
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CRYPTOHYPNUS Eschscholtz. 

0RYPTOHYPNUS ~ TERRESTRIS. 

Pl. 2, Fig. 30 .. 

Or.IJptohypnus? te1-restris Scudd., Rep. Progr. Geol. Snrv. Can., 1877-1878, 181-182B (1879). 

A single, very nearly perfect, elytron, broken slightly at the base, 
which belongs, with little doubt, to· the Elateridre, is provisionally referred 
to this genus. The forn1 of the elytron is as in C. plahatus LeO., whi~h is 
slightly larger than the fossil species. The surface is very minutely punc­
tato-rugose, and the sti·ire are sharp and clearly defined. In nearly all 
Elateridre the fourth stria frotn the suture unites with the third rather than 
with the fifth, although it often runs independently to the tip. In Crypto­
hypnus there appears to be more latitude, nearly any of the strire uniting 
with either of their neighbors; and in this species the fourth unites . with 
the fifth some distance before the tip, while the first three run to the ex­
tremity of the elytron, a"nd the sixth, seventh, and eighth, following the 

. curve of the outer margin, terminate near the tip of the third stria. 
Length of elytron, 5.5mm; breadth, 1. 7 5mm. 

Nicola River, below n1ain coal seam, British Colun1bia. One speci­
men, No. 59 (Dr. G. M. Dawson). 

Frot"!l the same locality were brought the remains of another insect, 
consisting of the metasternal plates, one side complete, the other broken, 
and plainly belonging to the Elateridre. The perfect side agrees so well 
with the same part in Cryptohypnus phtnatus LeO. that I refer it to the 
fossil species above described, which its size renders entirely admissible. It 
is, however, relatively longer than in C. planatus, the perfect half being 
about a third longer than broad, not including, of course, the side pieces, 
~hich are not preserved. The surfaee is densely and rather heavily punc­
tate, more densely and perhaps less deeply next the coxal cavities; the 
median line (separating the two lateral halves of the whole metasternum) 
is very deeply impr~ssed, but the furrow dies out anteriorly in the projec­
tion between the coxre. 

Length of metasternum, 2.1mm. 
VOL XIII-32 
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EPIPHANIS Eschscholtz. 

EPIPHANIS DELETUS. 

Pl. 5, Figs. 113, 114. 

Epiphanis deletus Scudd., Bul~. U. S. Geol. G_eogr. Surv. Terr., II, 80-81 (1876). 

On account of the structure of the antennre and general resemblance of 
this insect to Epiphanis cornutus Eschsch, I have placed it in the san1e 

. genus; but the form of the prothorax differs somewhat in the two species. 
The head is moderately large, subquadrate, the antennre moniliform, com­
posed of twelve (preserved) equal joints. The thorax is nearly quadrate 
with straight sides, the front lateral angles rectangular, the front border 
straight or scarcely concave, the hind border slightly· angulate ; the elytra 
are slender and taper from the middle backward; they are too poorly pre­
served to show the markings. 

Length; fimm; breadth, 1.52mm; length of head, 0.94mm; breadth of 
same, 0.96mm; leng.th of prothorax, 1.12mm; breadth of same, 1.24mm; length 
of elytra, 2.85mm; breadth of same, 0. 7 6mm ; length of antennre, 1.6mm; of 
sixth joint of same, 0.13mm. 

Fossil Canon, White River, Utah. One specimen (W. Denton). 

ELA TERIDJE ~ · sp. 

Pl. 2, Fig. 28. 

Elattridm f sp. Scud d., Rep. Progr. Geol. Surv. Cau., 1877-1878, 182B (1879). -

In the Collection of the Geological Survey of Canada there is an elytron 
with the base nearly destroyed_ whieh resembles in striation · the Hydro­
philidre, but is far too elongated to belong to that family, resembling rather 
the Elateridre. It is so imperfectly preserved that, perhaps, a nearer determi­
nation is impossible at present. There are eight rather faintly impressed but 
distinct strire, the outermost a little more distinct, especially toward the tip. 

Width of elytton, 1.25mm; its apparent length, 4.5mm. 

Nicola River, below main coal seam, British Columbia. One specimen, 
No. 60 (Dr. G. M. Dawson). 
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Famil,y BYRRHID..tE Leach. 

NOSODENDRON Latreille. 

NosoDENDRON TRITAVUM. 

Pl. 7, Fig. 36. 

A single specimen is preserved, a little larger and a little stouter than 
our N. unicolor, and which shows the under surface of the body with the 
head bent under and with the elytral markings showing through to a certain 
extent. The head appears to be stnooth; four segments are shown behind 
the hind coxre, occupying about one-third of the abdomen, and, excepting 
for the slightly longer posterior segment, of equal length and all uniformly, 
profusely, and mini1tely punctate. The elytra show here and there signs 
of faintly impressed distant strire, which do not appear on the plate. 

Length of body, 5mm; breadth, 3.6mm ; distance apart of elytral strire, 
0.2mm. 

Green River, Wyoming. One specimen, No. 86 (Dr. A. S. Packard). 

Family NITIDULID..tE Leach. 

PHENOLIA Erichson. 

PHENOLIA INCAPAX. 

Pl. 7, Fig. 23. 

Phenolia incapax Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 80 (1876). 

Represented only by a single specimen and its reverse, showing the 
under surface of the body, from which the appendages have been torn. I~ 

closely resembles in size, form, and the relati~n of the parts P. grossa 
(Fabr.), but differs from it in the character of the under surface of the body, 
which in the fossil species is very minutely and very faintly punctulate, 
and the posterior edges of the segments are not raised. 

Length of fragment, 5.5mm; of abdomen, 2.3mm; breadth of same, 3mm. 

Green River, Wyoming. One specimen, Nos. 133 and 15201 (F. C. 
A. Richardson). 
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PROMETOPIA Erichson. 

PROMETOPIA DEPILIS. 

Pl. 2, Fig. 29. 

Prometopia depilis Scudd., Rep. Progr. Geol. Surv. Can . ., 1875-1876,278-279 (French ed., 308-309) (1877). 

This beetle appears to belong to the Nitidulidre, but where it should 
be generically located is a matter of some doubt. It resembles most among 
our American forms the _genus in which I have provisionally placed it, but 
so few really generic features remain that one can judge by little other 
than accessory characters. The head is wanting and the thorax is broken, 
and though exhibiting the under surface, the ·markings of the elytra can 
be readily seen, as is frequently the case in fossil beetles. T~e form of 
the elytra and scutellum is precisely that of Prometobia sexmaculata, 
excepting that the base ofthe elytra is more distinctly angulate; beneath, 
the ~lytra are expanded just as there, and punctured in much the same 
irregular and n1inute mariner, but equally so at the extreme border 
beneath, instead of being furnished at this point with transverse rugre; the 
punctures are 0.028mm in diameter, and do not give origin to hairs; the 
elytra are dark castaneous, and have a dull ridge along the sutural margin . 

. The thorax is black and proportionally shorter than in ~rometopia, but 
otherwise it appears to have the same form, although the characteristic lat­
eral projections of the front border are broken off, only the slightest indica­
tion of that on the left side appearing in a portion of the curve of the front 
border. The thorax is more minutely punctate than the elytra, and the 
punctre are connected by the slightest possible impressed lines, giving it 
somewhat of a corrugated appearance ; a few of the abd01ninal segments 
rna y be seen, the pygidium extending just beyond the el ytra ; all these 
joints are black, smooth, and shining, without trace of hairs or punctures. 

Length of fragment, 5.5mm; length of middle of thorax, 1.25mm; breadth 
of same, 3.2mm; length of elytra, 3. 7 5mm.; breadth of united elytra, 3.35mm. 

Quesnel, British Columbia. One specimen, No. 24 (Dr. G. ~1. Dawson). 
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Family CRYPTOPHAGID..tE Kirby. 

ANTHEROPHAGUS Latreille. 

ANTHEROPHAGUS PRISCUS. 

Pl. 7, Figs. 24, 35. 

Antherophagus priscus Scudd., Bull. U.S. Geol. Geogr. Surv. T~rr., II, 79-80 (1876); in Zittel, Hand b. d. 
Palreont., I, ii, 799, Fig. 1051 (1885) . 

Several specimens, representing either the upper or the under surface of 
the body, have been obtained. They resemble A. ochraceus Melsh. in general 
appearance. The head is nearly as broad as the thorax and well rounded; 
the eyes are about circular, 0.11 mm in dian1eter; the mandibles are stout, 
about. twice as long as their breadth at base, tapering but slightly; the 
labiurn is narrow. The prothorax is about twice as broad as long, sn1ooth, 
the front border slightly concave above, rather strongly concave below, the 
sides gently and regular! y con vex, the anterior angles rectangular, the pos­
terior less prominent, the hind border broadly convex. The prosternum 
and the other sternal portions of the thorax seem to be delicately gran­
ulose; the middle coxre are about equidistant from the others, or perhaps 
slightly closer to the hind pair, and the fore coxre are more closely approx­
imated to each other than the others, being separated by less than their 
own width. The scutellum is small, scarcely longer than broad. The 
elytra are smooth, equal, tap3ring only near the tip, the extremity of each 
independently and roundly pointed. 

Length, 3.2mm; breadth, 1.65mm; breadth of head, 1.05mm; of prothorctx, 
1.53mm; length of same, 0. 75mm; of elytra, 2.1 mm; breadth of same, 0.9mm. 

Green River, Wyoming. Four specin1ens, Nos. 4191, 15152 and 
.15143, 15202, 15252 (Richardson, Bowditch, Scudder). 

Family CUCUJID£ Stephens. 

PARANDRITA LeConte. 

p ARANDRIT A VESTITA. 

Pl. 7, Fig. 41. 

Body stout. Head quadrate, twice as broad as long, the posterior and 
lateral margins straight, the front margin between the bases ofthe antennre 
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made of three nearly equal emarginations, one at the base of each mandi­
ble, and one, slightly broader, the emargination of the labrum. These 
scarcely show on the plate, where the anterior edge wrongly appears, espe­
cially on the left side, to be somewhat in advance of the front margin of 
the eyes. Mandibles large, stout, nearly as long as the head. Eyes small, 
circular, situated with the aiitennre at the anterior angles of the head, as 
distant as possible from the prothorax. Prothorax-slightly broader than 
the head and of the . same shape, excepting that the post~rior angles are 
broadly rounded and so not closely connected with the elytr·a, the humeral 
angles of which are also rounded. These are slightly broader than the 
prothorax, somewhat longer than the rest of the body, entire, with parallel 
sides They are weakly and distantly striate, the strim marked by sparsely 
arranged erect setre ·about as long as the interspaces. Similar setre are 
scattered sparsely over the head and prothorax and even the base of the 
mandibles. 

Length of body, 7mm; of head and n1andibles, 1. 75mm; of prothorax, 
1.2mm; of elytra, 4mm; breadth of head, 2mm; of prothprax, 2.35mm; of ely­
tra, 2.65mm. 

This species differs so n1uch in its general aspect, and especially in its 
comparative breadth, the great breadth of the head, and the squareness of 
the prothorax, from P. cephalotes LeO., with which I have especially com­
pared it, that I have hesitated somewhat to place it in the same genus. 
Casey does not recognize the generic distinction of Pa.randrita from Lremo­
phlreus, but if this fossil be considered a member of the group there can be 
little doubt of its value. 

Green River, Wyon1ing. Four specin1ens, Nos. 87 (Dr. A. S. Pack­
ard); 83, 85, 95 (Prof. L. A. Lee). 

Family EROTYLID..tE Leach. 

MYCOTRETUS Chevrolat. 

MYCOTRETUS BINOTATUS. 

Pl. 7, Fig. 30. 

Mycotretus binotata Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 763-764 (1878); in Zittel, Handb. d. 
Palreont., I, ii, 800, Fig. 1053 (1885). 

A single specimen with its reverse represent the dorsal aspect of this 
species, which closely resembles M. satiguinipennis Lac. in shape.· It Is, 
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however, a little smaller, the thorax tapers less rapidly, and the elytra are 
not striate. The head is badly preserved, being crowded under the thorax; 
it appears, however, to be very small, about half as broad as the thorax, 
with a broadly rounded front, large eyes, and a dark color. The thorax is 
about two and a half times broader than long, with slightly convex sides, 
regularly tapering toward the apex, but not so rapidly as would seern to be 
required for so propo1~tionally narrow a head; the front border broadly 
concave, the hind border very obtusely angulate, scarcely produced as a . 
broad triangle in the middle; the surface is of a light color, very minutely 
and profusely punctulate, the hind borders faintly marginate, the · margin 
black and punctate. The elytra are rnore elongate than, and do not taper 
so rapidly as, in M. sanguinipennis; they are of the color of the thorax, 
even more delicately punctulate than it, with two small, short, black, longi­
tudinal, impressed dashes just outside the middle, and just before the end 
of the basal third ; the basal edge of the el ytra is marked in black, much as 
the posterior border of the pronotum; and the scutellum is small, owing 
to the encroachment of the median prolongation of the prothorax. 

Total length, 3.5mm; length of thorax, 0.6mm; of elytra, 2.5mm; b~eadth 
of head, 0.75mm; of thorax in front, 1.2mm; behind, 1.45mm; of elytra at the 
spots, 2.1 mm. 

Green River, Wyoming. One specimen, Nos. 3990 and 4015. 

Family ST APHYLINID..tE Leach. 

OXYTELUS Gnivenhorst. 

OxYTEL us PRISTINUS. 

Pl. 5, Figs. 118-120. 

Oxytelus p1·istinus Scudd., BuB. U. S. Geol. Geogr. Surv. Terr., II, 79 (1876). 

A single fairly preserved specimen, but of which none of the append­
ages excepting the elytra are visible. Apart from the labral prolongation, 
which is as in other species of Oxytelus, the head is subquadrate, slightly 
broader than long, the eyes occupying the whole lateral_ outline and but 
little convex; the sutural divisions of the under surface show through upon 
the upper surface (which is exposed to view), obscuring somewhat the parts 
above. The prothorax is somewhat injured, but was evidently subquadrate, 
a little broader than the head, nearly a third broader than long, the front 
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border slightly concave,' the outer margin a little convex, the posterior 
angles and posterior border exactly as in Oxytelus rugosus (Grav.); the 
surface is delicately punctulate as in the species named, and there is a very 
slight, shallow, and broad n1edian longitu-dinal sulcation, whose walls, how­
ever, are not elevated into ridges, as usual in the species of Oxytelus. The 
right elytron is expanded, and is therefore in the most favorable position for 
examination; it is more than half as long again as broad, the humeral 
angle well . rounded off, the outer margin very gently convex, the apex 
squ.arely truncate but slightly convex; the surface is covered rather pro­
fusely and uniformly with shallow circular punctures resembling those of 
the prothorax, and averaging about 0.04mm in diameter. The abdomen is 
much as usual in Oxytelus, the sides slightly convex, and the tip of the 
abdomen bluntly and rather regularly rounded; it was e.vidently furnished 
rather abundantly with very fine, short hairs. 

Length of body, 4.2m~; of head, 0.7smm; breadth of same, smm; 

length of eyes, 0.54rum; breadth of same, 0.18mm; length of prothorax, 
0. 72mm; breadth of same, 0.9mm; length of elytra, 1.22mm; breadth of same, 
0. 75mm; breadth of abdomen, 1.16mm. 

Chagrin Valley, White River, Colorado. W. Denton. 

BLEDIUS Leach. 

BLEDIUS ADAMUS. 

PJ. 8, Fig. 10. 

Bledius adamus Scudd., Bull. u: S. Geol. Geogr. ·surv. Terr., IV, 762 (1878). · 

A rather poorly preserved specimen shows the dorsal view of the body 
without the legs o·r antennre. It is of about the size of B. annularis. LeO., 
and resembles it in general appearance, but 8eems to have shorter teg­
rnina, although these are obscure; it is also a rather slenderer species. The 
head is large, as broad as the thorax, with rather large eyes. The thorax 
is quadrate, and the elytra together quadrat~, and of the san1e size as the 
thorax. The abdomen beyond the elytra is as long as the rest of the ·body; 
apically it expands somewhat, and the extremity is shaped as in the species 
mentioned. 

Length of body, 4.4mm; breadth of thorax, 0.75mm. 

Green River, Wyoming. One specimen, No. 4081. 
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BLEDIUS GLACIATUS. 

Pl. 1, Fig. 35. 

Allied to B. brevidens LeO. A single elytron, about twice as long as 
broad, the sides altnost parallel and straight, slightly 'broader than elsewhere 
just before the tip, the apical margin straight, not inclined, the outer poste­
rior angle gently rounded, the outer border slightly, t~e inner · scarcely, 
margined, the ·deflexed portion of the outer margin narrow, equal, termi­
nating at the middle of the outer half. Texture delicate, the surface 
slightly, irregularly, and not very closely punctate. A very srnall and 
rather broad scutellun1 is indicated by the shape of the inner basal angle, 
which is not quite accurately given on the plate. 

· Length of elytron, 1.9mm; breadth, 1.1 mm. 

Interglacial clays of the neighborhood of Scarboro, Ontario. One 
specin1en, No. 14540 (G. J. Hinde.) 

OXYPORUS Fabricius. 

OxYPORus STIRIAcus. 

Pl. 1, Fig. 36. 

A single elytron, less than twice as long as broad, somewhat broken ·at 

the base, with very straight and almost parallel sides, enlarging to the least 

possible degree apically. It is a rather small species, of delicate texture, 

with smooth, unsculptured surface, except for the slightly impressed lines 
which follow the sutural and outer margins, giving a thickened appearance 

. to either edge. The outer margin is gently and regularly convex, the outer 
posterior angle gently rounded, and the deflexed portion of the outer mar­

gin very narrow, equal, andreaching as far as the rounded apical part. 
Length of elytron, 1.8mm ; breadth, 1.12mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14552 

(G. J. Hinde.) 

LATHROBIUM Gravenhorst. 

LATHROBIUM ABSCESSUM. 

Pl. 8, Figs. 15, 21. 

Lathrobium abscessum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 791 (1876). 

Two fragmentary ·specimens were taken by Mr. Richardson near Green 

River Crossing, Wyoming. The head is smooth,. subquadrate, broader 
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than long, with slightly convex sides and hind border, the eyes of medium 
size, obovate, a little in advance of the middle of the head. The prothorax 
is smooth, as broad as the head, shaped quite· as in L. elongatum (Linn.), 
the sides straight, the anterior angles rounded off, the whole posterior 
border well rounded. The abdomen is also as in the species mentioned, 
with rounded, tapering tip, but the elytra are shorter, being barely as long 
as the .prothorax, with rounded apices. 

Length of body, 6.25mm; of head, 0.96mm ; of eyes, 0.25mm; breadth 
of head, 1.02mm; length of prothorax, 1.16mm; of elytra, 1.05mm; breadth 
of abdomen, 1.2mm. 

The above is the original description of the species. . Since then other 
specimens have been found by Dr. Packard and myself, some of which are 
better preserved. These show that the head is of about equal length and 
breadth, well rounded, and with the surface slightly granular, as is also 
the prothorax; the last is of a very short oval shape, with regularly 
rounded sides, scarcely more prominen~ anteriorly than posteriorly. 

Green River, Wyoming. Seven specimens, Nos. 5, 155b (F. C. A. 
Richardson); 84, 94 (Dr. A. S. Packard); 3987, 4049, 4088 (S. H. Scudder). 

LA'fHROBIUM INTERGLACIALE. 

Pl. 1,_ Fig. 38. 

A single elytron indicates a species nearly as large as L. grande LeO., 
but with coarser sculpturing than is common in this genus and more as in 
Cryptobium; but in the latter genus the posterior margin is outwardly pro­
duced. The inner basal angle indicates a pretty large scutellum. The . 
elytron is of nearly uniform width, with a nearly straight outer margin but 
gently rounded, the greatest width close to the tip; the posterior outer angle 
is rounded off and the posterior margin straight. The deflexed portion of 
the outer margin is narrow, subequal, rapidly tapering just before its termi­
nation, extending just beyond the middle of the apical half of the elytron; 
inner margin simple. 'l~exture dense, the surface of elytron coarsely, rather 
shallowly, and not very closely, irregularly punctate, and marked besides by 
four or five short, shallow, irregular, longitudinal grooves just within and 
before the middle. 

Length of elytron, 2.5mm; width of upper surface, 1.25mm. 

Interglacial clays near Scarboro, Ontario. One specimen, No. 14555 
(G. J. Hinde). 
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LEISTOTROPHUS Perty. 

LEISTOTROPHUS PATRIARCHICUS. 

PI. 5, Fig. 112. 

Leistotrophus patriarchicus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 78-79 (1876). 

A single greatly crushed and ill defined specin1en. Above, the head 
is broader than long, the front very broadly and regularly rounded, the 
jaws projecting triangularly beyond it; the eyes are large, nearly as long 
as the head and just as long as the width of the space between them; the 
whole head is minutely and uniformly granulate. The collar, which is not 
granulate, is of the same width as the part of the head between the eyes, 
and about half as long as the head; on one side of and in direct connection 
with this are some crushed fragments, apparently of one of the fore coxre 
and femora, which distort its appearance. The prothorax is of about the 
size of the head, quadrate, with rounded corners and a slight elevated rim, 
without punctures or granulations. The elytra are very short, broader 
than long, quadrate, squarely truncate at the tip, leaving no signs ·of an · 
exposed scutellum, faintly and distantly punctulate. The outline of the 
middle coxre is impressed through the remains of the insect, showing them 
to be shaped as in Creophilus and Leistotrophus. The abdomen is as broad 
as the thorax, not much longer than broad, broadly rounded apically, fur­
nished with hairs on the upper surface an:d apical tufts as in Creophilus 
villosus (Grav.); there are, however, no signs of punctulation. 

Length of fragment, 12mm; of head, 2.5mm; breadth of san1e, 3.75mm; 

length of eyes, 2mm ; breadth of same (as seen from above), O.ssmm ; length 
of tegmina, 1. 7 5mm ; breadth of same, 2mm ; breadth of abdomen, 3.8mm ; 

length of middle femora, 2.3mm; breadth of same, 0.65mm; length of middle 
coxre, 2.5mm; breadth of same, 1.1 mm; length of hind femora, 2mm; of hind 
tibire, 2.5mm. 

White River, near the Colorado-Utah boundary. One specimen (W. 
Denton). 

QUEDIUS Stephens. 

The two species described here from Florissant differ considerably 
from each other in general appearance, but appear to be structurally simi­
lar. 'rhey differ, one more markedly than the other, from modern species 
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of the genus in the great brevity of the ·antennre and of their separate ioints, 
as well as, so far as can be seen, in the shortness and stoutness of the legs. 

QUEDIUS CHAMBERLIN!. 

Pl. 16, Fig. 8. 

Head moderately large; ovate, with a slightly constricted neck. 
Antennre considerably longer than the head, reaching about to the middle 
of the thorax, the third joint a little longer than the second, scarcely 
increasing in breadth apically, the. last joint no broader than the penulti­
mate and scarcely, if at all, longer than broad. Prothorax fully as long as 
the head and narrower than long, subequal, smooth, and black. Legs 
shorter and stouter than in our smaller species of Quedius, but otherwise 
shnilar. El ytra longer than the prothorax, of the sarpe color and densely, 
finely, and briefly pilose . . Abdomen black, narrowing posteriorly, the part 
beyond the elytra longer than the rest of the body. 

Although longer than in the other species of Quedius here described, 
the antennre are still markedly shorter than in our living forms~ 

Length, 7 .25mm ; ~readth, 1.5mm. 
The species was described fron1 other ~pecimens than the one figured. 

It" is named for the distinguished geologist, President Chamberlin, of the 
University of Wisconsin. 

Florissant. Four specimens, Nos. 1478, 6615 and 7083, 10627, 12057 
and 12483. 

QuEDIUS BREWER!. 

Pl. 16, Fig. 4. 

Head large, ovate, apparently smooth, with . distant punctures, the 
neck slightly constricted; n1andibles stout_ and not very long; antennre but 
little longer than the head, increasing very slightly in size apically, the . 
third joint a little shorter than the second, the last subpyriforn1, a little 
longer than broad, while the penultimate is broader than long. Prothorax 
srnooth like the head, not at all explanate, apparently of about equal length 
and breadth, narrowing a little anteriorly, furnished with a few distant, 
scattered,. erect bristles. Legs apparently much as in Q. molochinus 
(Grav.), to which it appears to be most nearly allied, though a slenderer 
insect. Elytra rather shorter and scarcely broader than the prothorax, 
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thinly clad with rather long hairs, which are darker than the also sparse 
hairs of the abdomen; abdomen with parallel sides and rounded tip. 

The species is ren1arkable for its slenderness, the brevity of the 
antennre, and the stoutness of the mandibles. 

Length, 8.5mm; breadth, 1.5mm. 

The species was described from other specimens than the one figured. 
It is named after the Western explorer and botanist, Prof. W: H. Brewer, 

of Yale College. 
Florissant. Five specime.ns, Nos. 3863, 5800, 8259, 13635 and 14161, 

besides 1.381 from the Princeton CoHection. 

GYROPH.LENA Mannerheim. 

GYROPH1ENA SAX.ICOLA. 

Pl. 5, Figs. 123; 124. 

Gyrophama saxicola Scudd., Bull. U.S. Geol. Geogr . .Snrv. Terr., II, 78 (1876). 

A single speci1nen of a species allied to G. vinula Er. has the head 
well rounded, with large round eyes and a rounded labrum. The pro­
thorax is but vaguely defined on the stone, and is apparently of about 
equal breadth with the head, and shorter than broad. The elytra are of 
equal length and breadth, each with a pair of longitudinal, straight, deli­

.c~te, raised lines. There is no sculpturing of the surface; no wings can 
be seen, nor legs, and the indistinctly preserved ab.domen is shaped as 1n 
G. vinula. 

Length of body, 1.84mm. 

Chagrin Valley, White River, Colorado. One specin1en (W._Denton). 

HOMALOTA ~fannerheim. 

HoMALOTA RECISA. 

Pl. 8, Fig. 14. 

The head is tolerably large, produced and tapering anteriorly but well 
rounded at tip; eyes globular, n1oderately large. Thorax a little broader 
than the head, subquadrate, broader than long (but this feature exaggerated 
in the figure), with gently rounded sides and profusely and rather delicately 
punctate surface. · Elytra together considerably broader than the thorax, 
about as long as their united breadth, withscattered short hairs apparently 

. I 
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arising from shallow punctre. Abdomen beyond the elytra of the width of 
the thorax, and retaining that width for four segments; the four segments 
beyond that, and especially the longer penultin1ate and antepenultimate 
segn1ents, tapering considerably, the last segment bluntly pointed, triangular. 
From indications in the clearer parts the abdomen would appear to have 
been faintly and rather distantly punctate. 

Length of body, 4.5mm; width at elytra, 1.1 mm. 

Green River, Wyoming. Two specimens, No. 78 (Dr. A. S. Packard), 
No. 3996 (S. H. Scudder). 

STAPHYLINITES gen. nov. (Staphylinus, nom. gen.). 

8TAPHYLINITES OBSOLETUM. 

Pl. 8, Fig. 32. 

Staphylinites obsoletum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 78 (1876). 

The single specimen o'btained is too poorly preserved to determine 
until further material is obtained to what genus of Staphylinidre it should 
be referred. Following, therefore, the lead of Pro£ Oswald Heer in similar 
cases, it is referred to a provisional genus St~phylinites. The head, thor~x, 
and abdomen are of equal breadth; the eyes are round and rather large; 
the posterior border of the pronotum is well rounded; the elytra are simple, 
about twice as long as broad, truncate, and very broadly rounded, with a 
large, roundish, very dark spot occupying the whole of the tip. 

Length of fragment, 3.25mm; breadth of same, 1.25mm ; diameter of 
eyes, 0.45mm; length of elytra, 1.25mm. 

Green River, Wyoming. One specimen, No. 15200 (Mr. F. C. A. 
Richardson)~ 

Family HYDROPHILID..tE.: Leach. 

CERCYON Leach. 

0ERCYON ~ TERRIGENA. 

Pl. 2, Fig. 21. . 

Cercyon 'I terrigena Scudd., Rep. Progr. Geol. Surv. Can ., 1877-1878, 179B (1879). 

A single elytro~ with the base broken off appears to represent a species 
of H ydrophilidre, and perhaps is most nearly related to Cercyon, but of this 
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there is much · doubt. The elytron is pretty well arched, equal nearly to 
the tip, then rapidly rounded off, indicating an ovate beetle with the shape 
of a Hydrobius or a shorter insect, and ofabout the size ofHelophorus lineatus 
Say. Eight faintly impressed unimpunctured strire are visible, the outer 
one, and to some extent the one next it, deeper; these two unite close to the 
tip, curving strongly apically; the next two c~rve slightly near their ex­
tremity, but are muc~ shorter, not reaching the fourth stria from the suture, 
which, like the remaining three, pursues a straight course to the seventh 
stria. The surface between the strire is nearly smooth, piceous. 

Length of fragment, 2.4mm; breadth of elytron, 1.35mm; distance apart 
of the strire, 0.15mm. 

Nicola River, below main coal s~am, British Columbia. One specimen, 
No. 57 (Dr. G. M. Dawson). 

HYDROBIUS Leach. 

HYDROBIUS DECINERATUS. 

Pl. 8, Fig. 27. 

Hyd1·obius decineratus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 761 (1878). 

A single specimen exhibits the dorsal surface, but with part of the thorax 
gone. It represents a species a very little· larger than H. fuscipes Curt. of 
California, and is apparent! y allied to it, though slenderer; the head and 
eyes are as in that species; the thorax shorter and the elytra longer and 
more tapering a.t the tips, the extremities of which, however, are not pre­
served; they are furnished with eight delicate strire, in which the punctures 
are scarcely perceptible even when magnified; the surface otherwise ap­
pears to be smooth, but is not well preserved. The scutellum is as in the 
recent species mentioned. 

Length of body, 7.5mm; of elytra, 4.75mm; breadth of body, 3.6mm. 

Green River, Wyoming. One specimen, No. 4007. 

H YDROBIUS CONFIXUS. 

Pl. 7, Fig. 25. 

A single elytron has been found, perfectly flat, with nearly parallel 
sides and a bluntly pointed apex. It shows place for a minute scutellum, 
the surface is smooth, but marked by nine parallel, equidistant, slightly 
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incised strire, which are apparently accompanied (not shown in the plate) 
by very faint and rather infrequent punctures; all the strire can be traced 
almost to the very tip of the elytron, some of them uniting, or almost uniting, 
as shown in the plate. The outer edge is not very well preserved, and 
doubtless a tenth stria is concealed there. 

Length, 4mm; breadth, 1.7mm. 

·Green River, Wyoming. One specimen, No. 79 (Dr. A. S. Packard). 

PHILHYDRUS Solier. 

PHILHYDRUS PRIMJEVUS. 

Pl. 8, Fig. 5. 

Philhydrus primmvus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 78 (1876). 

A single specimen, wanting head, thorax, and legs, but exhibiting at 
once the upper and under surface of the body (like specimens mounted after 
a potash bath), represents this species, which is poorly drawn on the plate, 
the strire being too far apart and only a portion of them shown. The el ytra 
taper on the apical third, following the narrowing form of the abdomen, and 
are delicately pointed; they are furnished each with six straight, equidis­
tant rows of distinct, longitudinal, punctate strire, 0.19mm distant from one 

another. 
Length of elytra, 3.8mm; breadth of same, 1.35mm. 

Green River, Wyoming. One specimen. No 151~9 (F. C. A. Rich­

. ardson). 
PHILHYDRUS spp. 

Two specin1ens (Nos. 4033, 4042) of species of Phi]hydrus were found 
by Mr. F. C. Bowditch and myself at the sarne Green River locality, but 
neither of thmn is very perfect, representing little else than elytra, and these 
rather obscurely preserved. The larger species has smooth elytra; .the 
elytra of the other have eight delicatestrire, which apparently are not punc­
tured. Possibly one or both should be referred to Hydrobius. 

Length of elytra of larger species (No. 4033), 4mm; breadth of body, 
3.2mm. 

Length of elytra of smaller species (~o. 4042), 3.75mm; breadth of 
body, 3mm. 

Mention of these was made by me in the Bull. U. S. Geol. Geogr. Surv. 
Terr., IV, 761 (1878). 
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LACCOBIUS Erichson. 

LACCOBIUS ELONGATUS. 

Pl. 7, :Figs. 27, 28. 

· Laccobius elongatus Scudd. , Bull. U. S. Geol. Geogr. Surv. Terr., IV, 761 (1878). 

A single specitnen and its reverse exhibit the el ytron of a slender 
species of Laccobius. It is 1nore than two and a half times longer than 
broad, and is furnished with thirteen equidistant, delicately punctured, 

faintly impressed strire, the punctures of which are more apparent on the 
basal than on the apical half; the inner stria is as distant from the sutural 

border as from the neighb-oring stria, while the outer is scarcely separate 
from the outer margin. The species is very large, and also very slender, 
for a Laccobius, in which genus, however, I am inclined to place it, from 
the large nun1ber of punctured strire. The elytron has much the general 
appearance of that of a Lebia, but the number of stt·ire, of course, forbids 
such a reference. 

Length of elytron, 2.9mm; breadth, 1.1 mm. 

Green River, Wyoming. One specimen, No. 81a and 136g (Mr. F. C. 
A. Richardson). 

BEROSUS Leach. 

BEROSUS SEXSTRIATUS. 

Pl. 7, Fig. 40. 

Berosus sexstriatus Scudd., Bull. U. S. Geol. Geogr. Stuv. Terr., IV, 760-761 (1878). 

A single well preserved elytron represents a species scarcely smaller 
than B. punctipennis Chevr. ( undescr.1

) from Mexico, with the elytra of 
·which it also agrees in the character of the tip and in the shape of the whole, 
unless in the fossil it tapers n1ore toward the base; the latter is also remark­
able for the absence of the two lateral strire-, the others retaining their nor­

mal position; and for the delicacy of the strire themselves, which are even 

n1ore faintly impressed than in B. cuspidatus Chevr., and, unlike all Berosi I 
have seen, are nearly devoid of any sign of punctuation; faint traces only 

can be seen when magnified twenty-five diameters. As not unfrequently 
happens in Hydrophilidre, alt?ough I have not noticed it in Berosus, a 

1 Seen iu the collection of the late Mr. George D. Smith. 

VOL. XIII--33 
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short supplementary stria originates near the base of the second Rtria, push­

ing it a little to one side, and runs into the first stria a short distance fron1 

the b~se of the elytra. Length of elytron, 4.5mm; breadth, 1.4mm. 

Green River, Wyoming. . One specimen, No. 4079. 

BEROSUS TENUIS. 

Pl. 8, Fig. 8. 

Berosus tenuis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 760 (1878). 

The single specin1en representing this species is preserved on a dorsal 
view, and ·is unusally slender for a Berosus, but seerns to fall here rather 

than in any other of the hydrophilid genera. It is of about the size of B. 
cuspidatus Chevr. fron1 Mexico, and agr.ees generally in appearance with it, 

but is slenderer, and the tip of the elytra is sin1ple; the punctured strire are 

exactly as in that species, as far as they can be n~ade out. ThA head is 
large and well rounded, with large round eyes. · The pronotun1, the poste­

rior edge of which is partly concealed by the overlapping base of the elytra, 
pushed a little out of place, is shorter than in B. cuspidatus, with rounded 
sides, broadly and shallowly concave front, and apparently smooth surface. 
The elytra are long and slender, with entire, bluntly pointed tips, and 

very delicate, finely impunctured strire. The whole body is regularly obo­

vate, broadest in the middle. 
Length of body, 5.65mm; of elytra, 4.15mm; breadth of body, 2.75mm. 

Green River, Wyorning. One specimen, No. 4002. 

TROPISTERNUS Solier. 

TROPISTERNUS SCULPTILIS. 

Tropisternus sculptilis Scudd., Bi:Jll. U. S. Geol. Geogr. Surv. Terr., IV, 760 (1878). 

In a specitnen and its reverse, of which only the abdomen and elytra 
are preserved, we have a wellrnarked species of Tropisternus of about the 
size and shape ofT. mexicanus Castln., but with rather frequent strire, more 

distinct than in that species, and composed, not, as there, of rows of 

impressed points, but of continuous, faintly impressed lines; the lines are 
apparently eight in nurnber and uniform in delicacy and distance apart; 

the base of the elytra, however, is poorly preserved; the elytra are rather 
slenderer than in the recent spemes mentioned, and the extreme tip is 
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rounded and not acutely pointed. Distinct striation of the elytra is rare in 
Tropisternus, but it scarcely seems possible to refer this species elsewhere. 

Length of elytra, 6.5mm; breadth of combined elytra, 5mm. 

Green River, Wyoming. One specimen, Nos. 39~9 and 4084. 

TROPISTERNUS SAXIALIS. 

Pl. 8, Fig. 2. 

Tropisternus saxialis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 759-760 (1878). 

One specimen and its reverse, found by me in the Green River shales, 

represents a species of Tropisternus nearly as large as T. binotatus Walk. 
from Mexico. The large size of the head and the shortness of the pro thorax 
are doubtless due to the mode of preservation, the whole of the head, 
deflected in life, being shown, while the thorax is in some way foreshort­
ened. In all other respeets it agrees with the Hydrophilidre, and especially 
with Tropisternus, having the forrn of the sp~cies mentioned. The head is 
broad and well rounded, with sn1all, lateral, posterior eyes. The thorax is 
much broader and n1uch more than twice as broad as long, with rounded 

sides, tapering anteriorly, the front margin broadly and rather deeply con­

cave, the hind border gently convex; the scutellum is large, triangular, a 
little longer than broad. The surface of the thorax and el ytra is appar­

ently smooth; at least no n1arkings ar<3 . discoverable, excepting the line of 
the inner edge of the inferior margination of the sides of the elytra, which 
appears through the latter, as do also the abdon1inal incisures and the hind 
fetnora and tibire. These legs are longer and slenderer than in T. bino­

tatus, the femora extending beyond the sides of the abdomen, and the tibire 
are armed beneath at tip with a pair of slender spines, which together with 
the tibire are about as long as the femora. 

Length of body, 6.65mm; of elytra, 4.45mm; breadth of middle of body, 
3.25mm; length of hind fernora, 2mm; of hind tibire, 1.25mm. 

Green River, Wyoming. One specimen, Nos. !023 and 4027. 

HYDROCHUS Gern1ar. 

H YDROCHUS AMICTUS. 

Pl. 1, Fig. 47. 

A single fragmentary elytron indicates a species of about the size of 
H. subcupreus Rand., and in general resembling it. The figure does not 
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properly represent the pron1inent rounded humeral angle. It differs from 
the modern species mentioned in wanting the special pron1inence of the 

third and fifth interspaces over the interm·ediate ones, though the seventh 

and eighth ar~ elevated; the punctures are also a little less pronounced, 
and so the interspaces wider; whence doubtless it happens that the minute 
hairs which are confined to. a single pretty regular row in the interspaces of 

the living. sp~cies are scattered, irregular, and more numerous in the fossil. 
Length of fragment, 2.6mm; , probable length of elytron, 2.8mm; its 

breadth, 1 mm. 

Interglacial clay beds of Scarboro, Ontario. One specimen, No. 
14504 (G. J. Hinde). 

H YDROCHUS RELICTUS. 

PJ. 8, Fig. 11. 

Head rather large, rounded, subtriangular, broader than long but 

prominent; eyes moderately large, globulat·, somewhat projecting. Thorax 
cylindrical, broader than long, a little broader than the head, broadest in 
the middle and narrowing a little both in front and behind, the sides slightly 
and rather regularly rounded, front and hind border nearly straight, the 
surface apparently a little roughened and with very short, moderately 
stout, scattered hairs, or perhaps only the latter. Elytra together much 
broader than the thorax, with well rounded hume~al angleR and with ten 
longitudinal punctate strire (the innermost and outermost not shown in the 
plate) marked by short, moderately stout, scattered hairs, about half as 
long as the width of the interspaces. 

Length of bod~, 3mm; of thorax, 0.6mm; of elytra, 2mm; breadth of 
thorax, 0.9mm; of elytra, 1.3mm. The specin1en is seen from above but with 

a partially lateral view; if it were wholly dorsal the width of the elytra 
would probably be 1.7mm. 

Green River beds, Wyoming. One specimen, No. BB (Dr. A. S. 
Packard). 

HELOPHORUS Illiger. 

HELOPHORUS RIGESCENS. 

Pl. 1, Fig. 53. 

A single elytron with a broken tip represents this species, which does not 
seem to agree closely with any nwdern form, having less heavily punctate 
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strire and flatter interspaces than any known to me. In general, in color 
and in texture, excepting in the very interruptedly elevated and gibbous 
interspaces, which are the chief characteristic of the elytra of H. tubercu­
latus Gyll., it might be con1pared to that species, but it agrees better in 
size with H. scaber LeO. The pron1inent humeral angle is not properly 
shown in the plate, and the breadth is made to appear too great from the 
spreadirig of the de eli vous margin . 

Length of fragment, 2.1 mm; probable length of elytron, 2.25mm; breadth 
in natural position, 0. 7mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14505 
(G. J. Hinde). 

Family DYTISCID..tE MacLeay. 

LACCOPHILUS Leach. 

LACCOPHILUS sp. 

Pl. 5, Figs. 116, 117. 

Laccophilus sp. Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 78 (1876), III, 759 (1877). 

A fragment of a leg found by Mr. Denton in Fossil Canon, White 
River, Utah, must be referred to this genus. It represents the hind femur 
and tibia of a species allied to L. maculosus Germ, but is so uncharacter­
istic a fragment that it is not worthy of further mention. 

Family CARABID..tE Leach. 

CHL.£NIUS Bonelli. 

0HL1ENIUS PUNOTULATUS. 

Pl. I, Fig. 7. 

Chlamius punctulatus Horn, Trans. Amer. Ent. Soc., V, 244 (1876). 

"One elytron of the size and very similar to that of C. laticoUis, fron1 
which it differs in having the strire more finely impressed and the punctures 
rather closer, while those of the intervals are coarser and less nurnerous. 
Length, .40 inch; 1 omm. 

"There can be no doubt that the generic detern1ination is correct in 
this instance." Horn, loc. cit. 
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Besides a short humeral stria there are nine others, finely but sharply 

impressed, with frequent punctures at irregular distances as if they were 
only a part of those which cover profusely the whole surface. The inter­
spaces are 0.375mm broad in the middle of the elytra, nearly flat, and 

besides the abundant punctuation are very delicately and sharply rugulose, 
much as in Cymindis aurora from the same beds. 

Bone caves of Port Kennedy, Pennsylvania. · 

CYMINDIS Latreille. 

0YMINDIS AURORA. 

Pl. 1, Fig. 6. 

Cymindis aurora Horn, Trans. Amer. Ent. Soc., V, 243 (1876). 

"Elytra Strire n1oderately deep, indistinctly punctured, intervals 
irregularly, biseriately punctulate, and very finely alutaceous. Length, 
.30 inch; 7.5mm. 

"The greater portion of both elytra ren1a1n, somewhat distorted by 
pressure and retaining much of the. chitinous substance A species is in(Ii­

cated closely related to C americana, but somewhat larger . . The punctua­
tion of the intervals and the arrangement of the strire near the tip, resemble 
so clo~ely those of Cymindis~ that I place the species in that genus." Horn, 

loc. cit. 
The strire, . although very distinct, are really shallow, and are very 

indistinctly and sornewhat irregularly punctured; the interspaces are 0.25mm 

broad in the middle of the elytra, and the surface is very regularly and 
rnost delicately and sharply rugulose and furnished abu~dantly with irreg­
ularly scattered, somewhat faint, circular punctures, which can scarcely be 
said to be arranged biseriately, although they are more frequent along lines 
which are slightly nearer the strire than the middle of the interspaces, and 
also to a less extent along the middle line of the interspaces. The length 
of the chitinous portion of the fragment is 6.5mm. The breadth of the 

elytron and the nu1nber of strire can. not be determined. 
·Bone caves ofPort Kennedy, Pennsylvania. 

PLATYNUS Bonelli. 

The several species of Platynus here described from the interglacial 

clay beds belong to one type, somewhat distantly represented to-day by 
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P. crenistriatus LeC. and P. rubripes Zimm., in which the strire are coarse 

and punctured, the sutural stria insignific.ant or obsolescent, and the surface 

texture a very delicate transverse ribbing nowhere broken up into a 
reticulation. 

PLATYNUS SENEX. 

Pl. 7, Fig. 38. 

Platynus senex Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 759, (1878.) 

This species is represented by a single specimen and its. reverse. The 
upper surface is shown with none of the slenderer appendages. The true 

forn1 of the head can not be determined, as the edges are not preserved. 
The prothorax is unusually square for a carabid, resembling only certain 

forms of Bembidiurn and Platynus, and especially P. variolatus LeO. It 
is, however, still more quadrate than in that sp'ecies, and differs from it 1n 
shape, being a little broader . than long, broadest just behind the middle, . 
tapering but little anteriorly, and scarcely n1ore rapidly at the extreme 

apex; the elytra are together only about half as broad again at base as 
the thorax, and are furnished with eight very faint and feeble strire, appar­
ently unpunctured, the one next the n1argin . interrupted by four or five 
fovere on the posterior half of the elytra; the hurneral region is too poorly 
preserved to determine the strire at that point; the forni of the elytra is as 
in P. variolatus. 

Length of body, 6.1 mm; breadth of thorax, 1.5mm; of base of elytra 

together, 2 ~ 3mm; length of elytra, 4.1 mm. 

Green River, Wyoming. One specimen, Nos. 3998 and 3992. 

PLATYNUS CASUS . . 

Pl. 1, Fig. 42. 

A single elytron is preserved in the beds which have yielded so rnany 
Platyni, which seerns to be better con1parable with P. rubripes Zimm. than 
with any other living forrn, but better still with the fossil forms from the same 
beds, with which it.agrees also better in size, though it is a trifle broader, 
with a considerably more rounded humeral angle, a more rounded outer 
margin, and the first stria closely approximated to the suture. Except in 

these particulars it agrees best with P. halli; but, son1ewhat as in P. rub­

ripes though with less regularity in size and distribution, the interspaces 
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are ~lled with irregular shallow punctures, which rnn rnore or less together 

so as to form interrupted, longitudinal, adventitious series between the strire. 

The intimate texture of the surface is much as in P. halli, the fifth and 

sixth strire meet at a distance from the tip and the sutural stria is obsolescent 

and brief. 
Length, 4.7mm; breadth, ·1.6mm. 

Interglacial clay b.eds, Scarboro, Ontario. One specimen, No. 14523, 

(G. J. Hinde). 

PLATYNUS HINDE!. 

Pl. 1, Fig. 54. 

A number of fragments occur of a species which seems to be allied to 
P. rubripes Zimm., but is much smaller than it and differs fron1 it consid­
e.rably. The shape of the elytron is much the sarne as there, but the 

. humeral angle is rnore pronounced, the strire are rather coarser and perhaps 

a little more heav!ly punctate, while the interspaces, instead of being 
faintly a.nd shallowly punctate, are not only very faintly and irregularly 

transversely corrugate, but the fine sharp reticulation of the living species 

seen under strong magnify~ng power is entirely absent from the piceous 

surface of the fossil, being replaced by a scarcely perceptible dull trans- . 

yerse ribbing. Tlie fifth and sixth strire are also united only a little beyond 
the middle of the outer half of the elytron, and the sutural stria is very 

short indeed and generally inconspicuous. 
Length, 4.65mm; breadth, 1.5mm . 

. Clay beds of interglacial deposits, Scarboro, Onta~io. Nine specimens, 

NOS. 14512, 14514, 14518, :14528, 14533, 14544, 14546, 14554, 14562 

(G. J. Hinde). 
I take pleasure In dedicating this species to Dr. G. J. Hinde, to 

whose industry and zeal we are indebted for the · interesting series of 

interglacial Coleoptera shown on Plate 1. 

PLATYNUS BALLI. 

Pl. 1, Fig. 41. 

Another species of Platynus, allied to P. crenistriatus LeO., is still 

more nearly related to P. hindei just described, and is of the same size, and 

therefore considerably smaller than the living species, to which it bears the 
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nearest resemblance. Its relations to P. hindei are very n1uch the same as 
those of P . rubripes to P. crenistriatus, the strire being deeper and coarser 
than in P. hindei and the punctures larger and heavier. Though the 

humeral angle is scarcely so prominent as in P. hindei, the texture of the 

surface is scarcely different, unless in being slightly more 1narked, while in 
P. crenistriatus there is no reticulation or cross ribbing whatever. The 

early union of the fifth and sixth strire again marks its affinity with P. 
hindei, and the sutural stria is of much the same character, though slightly 

variable. 
Length, 4.65mm; breadth, 1.5mm. 

Clay beds of interglacial age, Scarboro, Ontario. Three specinwns, 

Nos. 14520, 14524, 14525 (G. J. Hinde). 
Named in honor of the veteran New York paleontologist, Prof. James -

Hall. 

PLATYNUS DISSIPATUS. 

r1. 1, Fig. 37. 

This species, which is of the same size as P. halli and agrees with it in 

its general features and in the n1inute texture of the surface, is separated 

fron1 it solely on account o~ the grosser sculpture of the elytra, since the 
strire, which are ·equally broad, are much shallower-a characteristic which 

applies as well to the punctures-and are less distinct on the sides than on 
the interior half. Neither of the fragtnents is perfect, though one has all but 
a little of the tip and pern1its us to see that the fifth and sixth strire would 

unite early, as in those species, did they not fade o':lt altogether before unit­
ing. rrhere is at least one puncture in the third interspace as far from the 
base as the width of the elytron. 

Breadth of elytron, 1 .5mm. 

Interg~acial clay beds of Scarboro, Ontario. Two speCimens, Nos. 
14515, 14563 (G. J. Hinde). 

PLATYNUS DESUETUS. 

Pl. 1, Figs. 43, 51, 58. 

This, the largest of the species from the clay beds of the Canadian 

borde~, is n1o:r;e nearly allied to P. crenistriatus LeC. than to any other liv-
·. 
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ing species, agreeing with it also in size, which none of the other fossils do; 
but in other particulars, including the intimate texture of the surface, it 
agrees better with its contemporaries. It is nearest perhaps to P. halli, but 
the strire and punctures are a little less pronounced, the insect is n1ueh 
larger, and the fifth and sixth strire meet at no great distance from the tip 

of the elytron, as in the niodern species 1nentioned. There appear to be 
thre~ punctures in the third interspace. 

Length of elytron, 5mm; breadth, 2mm. 

Clay beds of interglacial times, Scarboro, Ontario. Six specimens, 
Nos. 14477, 14478, 14486, 14516, 14526, 14538 (G. J. Hinde). 

PLATYNUS HARTTII. 

Pl. 1, Fig. 31. 

This species, represented by a couple of specimens only, is the smallest 

of those found in the interglacial deposits, and in its peculiarities, especially 
in the distant union of the fifth and sixth strire, is n1ost nearly allied to 
the largest. Its outer margin is . well rounded, scarcely n1arginate, the 

humeral angle tolerably prominent but well rounded; the strire are coarse 

and deep, with rather heavy but n~t very distinct punctures, scarcely broad­
ening the strire, while the piceous surface is . delicately and rather faintly 
cross-ribbed. The marginal stria is obsolescent. There are apparently two 

or three interspacial punctures. It is Yery small for a Platynus. 
Length of elytron, 3.6mm; width of one, 1.35mm. 

Interglacial clays of Scarboro, Ontario. 'rwo specitnens, Nos. 14475, 

1-1480 (G. J. Hinde). 
Named in men1ory of my fellow-student, Prof. C. F. Hartt, formerly 

director of the Geological Survey of Brazil. 

PLATYNUS C2ESUS. 

Pl. 7, Fig. 34. 

This species is represented by a couple of specimens, one showing the 
closed elytra, the other the whole body proper and the fragment of a leg. 
It appears to be a t.rue Platynus. The ·head is obscure, but apparently 
longer than broad, with medium-sized circular eyes. The pronotum is 
broad sublyriforrn, the front n1argin scarcely concave, . the anterior angles a 
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· little more than rectangular and well defined, the sides convex, the poste­

rior angles very much rounded off, the hind 1nargin otherwise gently con­

vex; it is broadest slightly behind the middle, strongly margined at the 

sides, followed by a distinct neck, which is half the width of the pronotum. 
The elytra are oval, strongly n1argined, the humeral angles almost as 

strongly rounded as the hinder margin, the strire coarse, with no indication . 

of punctures. 
Length of body, 6mm; of pronotun1, 1.4mm; of elytra, 3.25mm; second 

specimen, 3.5mm; width of pronotum, 1 75mm; of elytra, 2.2 (2.25)mm. 

Green River, Wyoll}.ing. Two specimens, Nos. 83, 85 (Dr. A. S. 
Packard). 

DIPLOCHILA Brulle. 

In this genus I place provisionally a fine but headless specimen from 
Florissant} rather imperfectly preserved as regards the elytra, and which was 
accidentally placed with the Heteroptera frorn appearing to have a large 
scutellun1, due to the impress of underlying parts. There seems to be 

· nothing nearer ·among our native Coleoptera. No fossil form has previous! y 

been recognized in this genus, which is a widely distribut~d one in various 
parts of the globe. 

D IPLOCHILA ~ HENSHA WI. 

Pl. 28, Fig. 9. 

A species is indicated of the size and general appearance of D. major, 
but it differs so much that it is very doubtful if it belongs to the genus. 
The finding of fresh material will probably deterrnine this. The head is 
lacking. The form of the thorax is somewhat similar so far as can be told; 
much has been worked out frorn the stone since the drawing was 1nade, but 
the front part is imperfect by the removal of an angular fragment following 

an angulate sulcation not uncommon in Carabidre, but here excessively deep; 

the thorax narrows more rapidly and considerably than in D. n1ajor, with 
angulate rather than sinuate sides, so that the thorax is one-half wider at · 

base and two-thirds wider at the widest than at apex. The ovate form of 
the abdon1en with the closed elytra is rather more like that of Carabus than 
of Diplochila, the elytra apparently furnished with distant slightly impunctate 
strire. The legs are constructed on the carabid type; the middle and hind 
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femora are of equal size, the hind tibire considerably longer than the femora, 
furnished with a superior sharp carination; they expand slightly at the tip, 
and are arn1ed ~ith . a pair of long, unequal spurs; hind tarsi a l_ittle longer 

than the tibire, the first two joints are subequal, very long, eaeh almost as 
long as the third to the fifth together; these subequal, the last apically sub­

bullate and arn1ed with a pair of rather short claws. Apparently the whole 
body was uniformly black. 

Length of fragn1ent, 14mm; breadth across middle of thorax, 6.5mm; 

across closed elytra, 9.2mm; length of hind tibia; 6.4mm; tarsus, 7.1 mm; first 
tarsal joint, 2. 7 smm. 

Named for n1y excellent friend, the well known American entomologist, 

Mr. Samuel Henshaw, of Cambridge. · 

Florissant. One specimen, . No. 8201. 

DIOJELUS Bonelli. 

DICJELUS ALUTACEUR. 

Pl. 1, Figs. 8-10. 

Di_cmlus alutaceus Horn, Trans. Amer. Ent. Soc., V, 244 (1876). 

"Two elytra much flattened, retaining their proper position in relation 
to each other, remain, with but little of their actual substance enough how­
ever to indicate the surface sculpture. 

''A species is indicated bearing a close relationship to dilatatus, but 
with the intervals son1ewhat more convex and the surface more distinctly 

alutaceous. The humeral carina appears to have been extremely fi~e and 
· rather less elevated than !n dilatatus. 

'' Elytra.-Length, .70 inch, 17.5mm. Width, .40 inch, 1 omm. 

"The n1easurmnent includes also the portion of the elytra covered by 
the base of the thorax. With proper allowance being made for flattening a 

species is indicated of as large size as our largest purpuratus but relatively 
narrower." Horn, loc .. cit. 

The strire are seven in -nu~ber, besides the humeral stria, and are 0.65mm 

apart in the 1niddle of the elytra. The length of the largest· fragment is 
17mm; the breadth of one elytron, 4.9mm. 

Bone caves of Port Kennedy, Pennsylvania. 
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DICJELUS sp. 

Pl. 1, Fig. 15. 

Dicrelus sp. Horn, Trans. Amer. Ent. Soc., V, 244 (1876). 
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"Another species of much smaller size than the preceding [D. alutaceus 

Horn J is indicated by an impression of the greater part of both elytra and 
a very small fragment of one elytron, resembling D. elongatus. The carina 
appears to be ·of similar length and the intervals moderately convex, equal 

and smooth. 
"No measurernents can be giv_en as I have not su~cient material on 

which to base them and I must also leaye the species nameless." Horn, 
Joe. cit. 

I have seen only the specimen figured. The surface sculpturing is the 
san1e as in D .. alutaceus, but the species being smaller the strire are of course 
closer; but in addition to this there are more of them, as there are nine in 

all; their average distance apart in the middle of the elytron is 0.4mm. The 
width of the two elytra together is 7mm. 

The fragrnent is too imperfect to require a name at present. · 

Bone caves of Port Kennedy, Pennsylvania. 

PTEROSTICHUS Bonelli. 

PTEROSTICHUS ABROGATUS. 

Pl. 1, Fig. 39. 

A fragment of an elytron indicates a species closely allied to F. hercu­
laneus Mann. in elytral structure and of probably about the same size. 

The sutural stria is sin1ilar; there are the same broad and deep, simple 
strire, only they are, if anything, broader and deeper in the fossil. The 
interspaces are, however, flatter than in the recent species, and the intimate 

texture of the surface, instead of showing a very distinct reticulation of 

rninute in1bricated cells with sharply defined walls, is almost entirely smooth, 
the faintest sign only of such tracery being visible with strong nlagnifica­

tion. The first stria is also at an unusual distance frorn the . margin. The 
color is piceous. 

Length of ·fragment, 5mm; width of same, 2mm; presun1ed length of 
elytron, 7.5mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14560, 

(G. J. Hin~e). 

. I 
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PTEROSTICHUS DORMITANS. 

Pl. 1, Figs. 49, 55. 

This speeies, represented by two opposite ends of elytra, is very close 
indeed in size and general character to P.laetulus LeC. It may be slightly 

smaller, but not enough to be worth specifying. The color is different, 

being testaceous instead of a dull metallic green. There are the same 
delicately traced, indistinctly, distantly, and delicately punctate strire; a 
sutural stria of the same character, and similarly flattened interspaces. The 
intimate surface s.tructure of the interspaces is similar, but the cells of the 
present species are a little smaller than in P. laetulus, with coarser and less 

pron1inent walls, and therefore giving a much less delicate reticulation. 
The third interspace is not well enough preserved to tell anything about 

the punctures. 
Length of largest fragment, 4.5mm; breadth of elytron, 2mm. 

Interglacial clays of Scarboro, Ontario. 'rwo specimens, Nos. 14503, 

14508 (G. J. Hinde). 

PTEROSTICHUS DESTITUTUS. 

Pl. 1, Fig. 44. 

This species is represented by a single elytron of a mahogany color, 
which seems to be nearly related to P. sayi Brulle and of the same shape, 

though a considerably smaller species. The character of the strire in depth 
and punctuation is quite as in P. sayi, but the interspaces are flatter, and 

the delicate transverse reticulate striation, finely traced in P. sayi, is here 
inconspicuous and dull and more irregular. The present species has a 

similar sutural stria, but apparently no puncta in the third or any other 
interspace, though it is possible that one exists in the pla~e occupied by the 

posterior one in P. sayi. One peculiarity of the present species is the early 

· union of the fifth and sixth strire, well in advance of the interruption of the 

marginal curve. 
Length of elytron, 6mm; breadth, 2.5mm. 

Interglacial clay beds of Scarboro, ·ontario. One. specimen, No. 
14522, (G. J. Hinde). 
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PTEROSTICHUS FRACTUS. 

Pf. 1, Figs. 29, 30. 

Closely allied to P. destitutus, with the same early union of the fifth 

. and sixth strire, not shown in the figure, but still smaller and with less dis­

tinct strial ptlnctuation, this being indeed very inconspicuous. A single 

elytron is preserved, with the extreme apex broken. rrhere is a distinct 

punctum in the third interspace opposite the union of the fifth an~ sixth 
strire, which is just before the break. The interspaces are flattened, as in 
P. destitutus, and the intimate structure of their surface is exactly as there, 
except in showing- scarcely any sign of reticulation. 

Length of fragrnent, 4.5mm; breadth, 2mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14532 

(G. J. Hinde). 

PTEROSTICHUS DESTRUCTUS. 

PI. 1, Fig. 46. 

A couple of elytra, from each of which the entire apex IS broken, 
closely resemble P. patruelis Dej in shape and s~ulpture, but represent a 
species a little larger than it. The sutural stria is exactly as in that species, 
and the strire are finely impressed and without punctures; the interspaces 
would appear to be flatter than in P. patruelis, and the third interspace does 
not appear to have the three punctures found in that species, but only the 
central one. The color is blackish castaneous. 

~ength of one fragment, :~.hmm; probable length of elytron, 4.75mm; 

width of same, 1.5mm. Length of another fragment, 3.8=; width~ 1.45mm. 

Interglacial clays of Scarboro, Ontario. Two specimens, Nos. 14519, 

14549 (G. J. Hinde). 

PTEROSTICHUS . GELIDUS. 

Pl. 1, Figs. 52, 59-61. 

Loxandt·us gelidus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 763-764 (1877). 

The following fragments of this species have been examined: A very 
nearly perfect elytron, but badly cracked and pressed apart; the grea~er 
part of another; parts of three united segments of the abdomen ; the pro­

thorax slightly cracked ; and a portion of one of the n1andibles. A species 
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is indicated of about the same size as P. hudsonicus LeO. and closely 

resembling it. The elytra are piceous, with a metallic-blue reflection; there 

are nine _distinctly and rather deeply and equally impressed strire, rather 

faintly and not very profusely punctate ; the interspaces appear as if 
minutely cracked, and with a simulation of excessively faint and small fovere 

throughout, while the third · has a more distinct, though still rather shallow 

and rather large fovea considerably behind the middle of the apical half of 

the elytra; a second fovea appears in the third interspace, as far fron1 the 

apical fovea as that is fron1 the apex, but it is situated laterally, encroaching 
on the stria next its inner side. It is perhaps due only to an excess of the 

simulating fovere that there is apparently a row of approximated punctures, 

quite like those of the neighboring strire, for a very short distance between 

the base of the sixth and seventh strire. The first stria turns outward next the 

base, to 1nake room for a scutellar stria. The obliquely cut marginal 

fovere agree with those of P. hudsonicus. The prothorax is quadrate, the 

front margin very slightly angled, the sides broadly rounded, fullest ante­

~iorly, with an exceedingly slight n1edian sulcus (indicated by a slender 

crack), and more distinct posterior sublateral sulci (indicated by wider 

cracks), and between wh_ich the hind border is scarcely convex. The sur­

face of the prothorax is smooth ; the abdon1en is also smooth. The part of 

the mandible remaining is only the basal " molar" portion, armed with six 

or seven mammilate conical teeth, or rather transverse ridges. 
Length of elytron, 5.75mm; breadth, 2mm; length of prothorax, 2.25mm; 

breadth, 3.5mm ; breadth of abdomen, 2.25mm. 

The species differs from P. hndsonicus in the shape of the prothorax 

(if that belongs here), broader strire, and less convex elytra. 

Interglacial clays of Scarboro Heights, near Toronto, Canada. Sev­

eral specimens, among others Nos. 14521, 16418 (G. J. Hinde). 

PTEROSTICHUS LJEVIGATUS. 

Pl. 1, Figs. 3, 4. 

Pterostichus lrevigatus Horn, ined. 
Pterostic7tus sp. Horn, Trans. Amer. Ent. Soc., V, 243 (1876). 

'' Fragments of two elytra. Elytra striate, strire impunctured, inter­

vals moderately convex, smooth. 
"A species apparently of the size of coracinu~ or stygicus is indicated, 
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but without more material it seems unnecessary to name it, or guess ·as to 
its affinities." Horn, loc. cit. 

Besides. the two elytra referred to above Dr. Horn has sent me 

attached to the same card another elytron, better presetved, but with the 
apex lacking; the chitinous portions of the other fragments perfectly· 
resemble this, and there can scarcely be any doubt that they belong together. 
This new fragment is of a piceous color. There are nine strire, counting , 
the one next the outer edge; the interspaees are O.smm broad, 1noderately 
convex, smooth, but with tra.nsverse i~pressed lines at very irregular and 
rather infrequent intervals, which can hardly be due altogether to preser­
vatio~l, as they seldom or never cross continuously two contiguous inter­
spaces; the strire ·are deep, faintly margined at the botton1, but in none of 
them, nor in any of those in the specimens described by Dr. Horn, can I 
discover the slightest sign of punctures. 

Length of this elytron (fragmentary), 6.5mm; breadtli of same (com­
plete), 2.5mm; width of the two contiguous elytra, 5.5mm. 

With this additional knowledge it seems worth while to restore the 
nan1e Dr. Horn once thought of employing. · 

Bone caves of Port Kennedy, Pennsylvania. 

PTEROSTICHUS ~ sp. 

Pl. 1, Fig. 5. 

Pterostichus? sp. Horn, Trans. Amer. Ent. Soc., V, 243 (1876). 

"The greater. portion of two elytra with the basal and apical ends 
wanting, indicate a form of larger size than any of our eastern species of 
Pterostichus. The elytral substance is in extremely bad state, being 
wrinkled and cracked in such a manner as to render a description of its sur­
face itnpossible. It may be a Lophoglossus." Horn, loc. cit. 

There are eight strire besides that at the outer edge; the interspaces 
are 0.42mm in width, more flattened than in P. lrevigatus, ·broken into innu­
merable fragn1ents, like sun-dried rnud, resulting in a dead-black color, but 
with no indications that the surface was ot~erwise than quite smooth. The 
length of one of the elytra (the base broken) is 10mm; its width (complete) 
3.25mm. 

Bone caves of Port l(enn~dy, Pen_nsylvania. 
VOL. XIII--34 
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PATROBUS Megerle. 

PATROBUS GELATUS. 

Pl. 1, Fig. 48. 

Of this species the only remains are a single prothoracic shield per­

fectiy preserved. It is piceous, posteriorly truncate, its angles rectangular 
and as broad as the length; in ad vance of the hinder fourth expanding to 
nearly one-fourth greater ·width in the middle of the anterior half, and then 
again narrowing to the de eli vous front angles; the disk convex with a uni­

formly and rather deeply incised median line, each lateral half thus divided 
n1arked posteriorly by an abrupt flat and punctate depression, with 'Yell 

. marked rounded outline, distinctly separated from the median incision on 

one side or the very narrow, rnarginate, lateral border on the other, and 

separated from the latter also by a longitudinal furrow not figured in the 
plate; otherwise the surface is srnooth. It is undoubtedly related very 

closely to P. septentrionis Dej., differing principally in the sharp and sud-

4en depression of the fossre in the hind angles and their separation from 

the lateral border by a distinct ipcised longitudinal furrow. 
Length of pro thorax, 2.1 mm ; greatest breadth, 2. 7 5mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14586 

(G. J. Hinde). 

BEMBIDIUM Latreille. 

BEMBIDIUM EXOLETUM. 

Pl. 5, Figs. 121, 122. 

Bmnbidium exoletum Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., II, 77-78 (1876). 

A single, rather well preserved specimen, exhibiting the upper surface 
and impressions· of parts of the legs. It is of about the size of B. inrequale 

(Say). The head ~s too poorly preserved to present any characters; the 
pron·otum is of equal width anteriorly and posteriorly, its sides regularly 

and considerably convex, ~he posterior angles well defined, the hind margin 
slightly convex; its surface appe~rs to be very faintly punctulate, at least 
posteriorly, and there is a slightly impressed rnedian line. The elytra are 
shaped as in B. inrequale, and are provided with seven or eight very deli­

cately impressed longitudinal strire, made up apparently of a series .of ad-
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jacent punctures; the sutural edge is -delicately marginate. The frag­
ments of legs show simply that they_ are of the forn1 usual in Bembidium. 

Length of insect, 4.75mm; of pronoturn, o.sgmm; width of same in the 
middle, 1.2mm; of san1e at the posterior border, 1 nim ; of the - body at the 
humeral portion of the elytra, 1.6mm; of same at the rniddle of the elytra, 
2.06mm; length of the elytra, 2.Hmm; cf fore femora, 0.96mm; breadth of 
san1e, 0.24mm; length of hind fen1ora (~) 0.92mm; breadth of san1e, 0.36mm; 

distance apart of the elytral strim, 0.11 mm. 

White River, near the Colorado-Utah boundary. One specimen, No. 
34 (W. Denton). 

BEMBIDIUM GLACIATUM. 

PI. 1, Fig. 40. 

A couple of elytra represent this species, which seems to be nearly 
allied to the scarcely smaller B. longulun1 LeO. rrhe humeral angle is not 
quite so prominent, and the strim and punctures are more heavily marked. 
The strim are indeed rather deeply impressed and equally so over the whole 
width of the elytron, but all become less pronounced and even obsolescent 
apically; the same is true of the punctures which on the basal half of the 
elytra are very heavy, making transverse creases in the neighboring inter­
spaces, so that they are rather transverse than longitudinal or even circular. 
The sutural' stri~ is as in B. longulun1, and the texture of the surface of the 
interspaces, instead of being as in the n1odern species almost structureless, 

!" 

is marked with a fine but decided cross-ribbing, verging upon reticulation. 
The color is a rich carbonaceous with a purplish tinge. 

Length of elytron, 3.2mm; width, 1.35mm. 

Interglacial clays of Scarboro, Ontario. Two specimens, Nos. 14536, 

14541 (G. J. Hinde). 

BEMBIDIUM FRAGMENTUM. 

Pl. 1, Fig. 45. 

Another species of Ben1bidium frotn the glacial clays is represented by 
a single elytron with the tip broken off, differing fron1 the preceding by its 
much less heavy markings and agreeing better among modern types with 
B. constri~tum Say, whi?h is of ab?nt the same size. The elytron is black, 
with a remarkably little developed humeral angle (though this is exagger-
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a ted in the plate by an unfortunate twist in the specimen) and with strire 
almost wholly made up of tolerably heavy circular punctures, which fade 
out on the apical half of the elytron and are obsolescent on the sides. It 
is about as heavily marked as B constrictum. 

Length of fragment, 3.6mm; probable length of elytron, 4mm; its 
breadth, 1.45mm. 

Interglacial clays of Scarboro, Ontario. One specimen, No. 14509 

(G. J. Hinde). 

NEBRIA Latreille. 

N EBRIA PALEOMELAS. 

Pl. 2, Fig. 20. 

Nebrra paleomelas Scudd., Rep. Progr. Geol. Sur~. Can., 1877-1878, 179B (1879) . 

• A nearly perfect elytron with the hurneral angle b.roken off represents 
a carabid, probably related to N ebria. A species is indicated which is of 
about the size of N. sahlbergi Fisch. The elytron is about two and a half 
times longer than broad; the surface is nearly smooth, piceous, with nine 
strire, which are rather deeply impressed, and a scutellar stria, which unites 
with the first longitudinal stJ:ia at about one-sixth the distanc~ from the 
base, in such a way as to rnake it appear equally forked in passing toward 
the base, its outer fork striking close to the base of the second. longitudinal 
stria; the fifth and sixth strire are united to each other and to the united 
third and fourth strire, near th'e apex, by a wavy continuation of the sixth, 
after it has bent toward the fifth in running parallel to the seventh, as it 
curv~s toward and runs to the tip of the elytron; the ninth stria, which 
forms the edge of the elytron as it is preserved, shows no appearance what­
ever of ocellate punctures, although under the microscope some of the 
central strire show slight signs of faintly indicated punctures near the 
middle of the el ytron. 

· Length of elytron, 5.2mm; breadth, t.smm. 

Nicola River, below main coal seam, British Columbia. One specimen, 
No. 58 (Dr. G. l\1. Dawson, Canadian Geological Survey). 
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LORICERA Latreille. 

LORICERA GLACIALI8. 

Pl. 1, Figs. 50, 57. 

Loricera glacialis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 763 (1877) .. 

Of this species a pair of elytra are preserved nearly complete, but 

cracked and flattened somewhat out of shape. It is allied to L. crern­

lescens L., but differs fro1n it and fron1 all ather American species of Lorictwa 

in the n1uch greater depth of the strire and in the presence of distinct 

sublnarginal fovere. rrhe elytra are of a glistening, somewhat blue-black 

color . . The strire are strongly impressed, faintly though rather ·coarsely 

and profusely punctulate, the third interspace with three small, distinctly 

but not deeply impressed fovere, arranged as in L. crerulescens, two near 

each other just above the middle of the elytra, and one behind the n1iddle . 

of the apical half; fifth interspace sometimes furnished with a pair of very 

faint fovere near the · n1iddle of the elytra, much as in L. decempunctata 

Esch, about as far from each other as from the sutural border; and finally 

the ninth interspace, different from all the species of Loricera I have been 

able to exarnine, has eight ·or more sn1all but distinct and deep fovere, 

mostly situated :i.n the apical half of the elytra, sometimes connected by 

oblique ridges with the next stria within. The interspaces are crossed 

by very fine wrinkles, scarcely visible with a simple lens. Seen on the 

under surface each of the punctures of the strire are surrounded by a circle 

· reaching to the circles around the adjoining punctures, reminding one some­

what of the upper surface of Elaphrus. The elytra are shaped as in L. 

decempunctata, particularly at the · apex. 
Length of elytron, 4.4mm; breadth, 1.6mm. 

Interglacial clays, Scarboro Heights, near Toronto, Canada. Two 

specimens, Nos. 16416, 16417 (G. J. Hinde). 

LORICERA ~ LUTOSA. 

Pl. 1, Fig. 32. 

A single elytron in a perfect state of preservation. It is ahnost two 

and a half tin1es longer than broad, scarcely broader in the n1iddle than at 

the base, the humeral angle roundly angulated. There are ten series of 

very coarsely punctured sh·ire, the four inner running almost to the apical 
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margin, the others, however, curving inward to abut against them, the 
outern10st meeting the innermost at the apex; the elevated narrow inter­
spaces smooth and shining ; the whole piceous. 

This can hardly be referred to Loricera, but I can find no other genus 
with which it better agrees. I am inclined to the belief that it will be 
found to belong to an extinct type of Loricerini. There seems to be, as 
there, a faint internal plica, but the specimen is broken only . at just this 
point. 

Length of elytron, 3.3mm; breadth, 1.4mm. 

Clay beds of Scarboro, Ontario,. Canada. One specimen, No. 14559 
.(G. J. Hinde.) 

ELAPHRUS Fabricius. 

ELAPHRUS IRREGULARIS. 

Pl. 1, Fig. 56. 

An elytron only is preserved, which by its surface sculpture appears to 
resemble E. viridis, of California (which I have not . seen), more than any 
other, though in size it agre.es bette!' with E. riparius and E. ruscarius, the 
nearest allied of the species I have examined. The elytron is distinctly 
slenderer than in these latter species, with the middle scarcely, if at all, wider 
than the base, but with entirely similar apex. Surface uniformly punctured. 
the punctures coarser than in E. riparius, with ill-defined obscure fovere, the 
basal one of the second series fron1 the suture being the only one as distinct 
as in E. riparius; spaces between the fovere ren1arkably elevated, forming 
longitudinal, more or less tortuous ridges which are highest (and rarely 
polished) in longitudinal dashes as long as the diatneter of the fovere and in 
the same lines with thmn, i. e., between fovere of the same longitudinal series 
and not in the interspaces between the series. It is in these elevated spaces 
that its relationship to E. viridis especially appears, and their irregularity, 
through their more or less tortuous connecting, less elevated ridges, which 
has suggested the name. Color dull piceous, with faint dark metallic green 
reflection, which is quite distinct on the inflected margin. 

Length of elytron, 4.5mm; breadth, 1.5mm. 
Clay beds of Scarboro, Ontario. One specimen, No.14527 (G. J. Hinde). 
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NEOTHANES gen. nov. (rio~, 8rrjoxro). 

Allied to Oarabus, and belonging to the same tribe, Oarabini. It differs 
from it in some marked fe~tures of the head, but agrees better with it than 
with the Oychrini, in which it was formerly placed. The head is unusually 
broad and short, the width between the base of the not very prominent 
round eyes being nearly twice as great as the length from the center of the 
eyes to the margin of the labrum, while the burial of the head in the pro­
thorax up to the base of the eyes renders the brevity more apparent; the 
labrum is entire, its base just in front of the insertion of the antennre; man­
dibles shorter and stouter than in Oarabus and Oalosoma, arcuate, untoothed; 
tip of maxillre just as stout as (though probably thinner thau) the apex of 
the mandibles. The head does not appear to be constricted behind the eyes, 
though but little of that portion can be seen in the single specimen which 
preserves this part. Prothorax and el ytra as in Oarabus, excepting that the 

· latter have no fovere whatever, and the very numerous strire are straight 

and the interspaces smooth a~d unbroken. 

N EOTHANES TESTEUS. 

Pl. 7, Figs. 32, 39. 

Cychrus testeus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 758-759 (1878). 

This species was first described fron1 the less perfect and more obscure 
specimen of the two now before me. The better· pres~rvation of the second, 
with its thorax and other parts, shows that the species should be placed in 
the Oarabini rather than in the Oychrini. The stout and untoothed mandi­
bles leave no doubt on this point. 

The pronotun1 is broadest somewhat in ad vance of the middle and tapers 
with about equal rapidity toward the front and toward the base, so tliat the 
base is somewhat narrower than the front, the external angles well rounded ; 
the front margin is nearly, the hind margin quite, st~aight, the former 
scarcely angulate in the middle, the lateral angles slightly produced ante­
riorly; there is a faint median carina, more pronounced in the middle, but 
otherwise the thorax appears to be tolerably smooth, though laterally the 
head is longitudinally subrugulose. The elytra have the humeral angle 
well rounded off ·and the tip angulate; the strire are close and crowded to 
the number of about twenty-five on each elytron, sharp and clean, but 
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rather shallow, and -with scarcely the slightest sign of any uncertainty of 
direction or waviness of course such as is comn1on in the Carabini; nor do 
they combine and divide; but are equidistant and para!Jel throughout, the 
interspa.ces smooth and not imbricated. 

Length of body to tip of mandibles, 11 mm; length of head from posterior . 
edge of eyes to front of clypeus, 1.25mm; of prothorax, 2.15mm; of elytra, 
7mm ; width of head between the eyes, 1. 7mm ; of pro thorax in front, 2. 7 5mm ; 

at widest, 3.5mm; at base, 2.5mm; of elytra, 4.8mm. 

Green River, Wyoming. Two . specimens, Nos. 24 (L.A. Lee), 4059 

and 4100 ( S. I-I. Scudder). 

CYCHRUS Fabricius. 

0YCHRUS WHEATLEY!. 

Pl. 1, Fig. 1. 

Cychrus 1vheatleyi Horn, Trans. Amer. Ent. Soc., V, 242 (1876). 

"Of this species I have before me a flattened thorax, all the actual sub­
stance of the upper surface being present in moderately good preservation, 
and the large portion of a left elytron of which but a stnall portion of the 
substance remains. 

"The thorax although flattened bears evidence of having the disk 
moderately convex, the median line distinct, the transverse basal impression 
rather deep and the lateral margins broad, wider at base and reflexed. The 
hind angles are obtuse and not prolonged, the base being moderately emar­
ginate. The sides are moderately arcuate and gradually narrowed toward 
the base, the widest portion of the thorax being slightly in front of the mid­
dle. A species is thus indicated resembling viduus but smaller, not exceed­
ing in size the average specin1ens of andrewsii,. 

"The elytra are finely striate, the intervals moderately convex and 
apparently smooth, thA strire with moderate punctures not as closely placed 
as in any species on this side of the continent. '"fhe strire are as numerous 
as in viduus or andrewsii. 

'' Thorax.-Width, .24 inch,_ .6mm; length, .16 inch; 4mm. 

'' Elytra (restored).-Width, ·.48 inch; 12mm. Length, .66 inch; 16.5mm. 

Bone caves of Port Kennedy, Pennsylvania. 

''I think there is very little doubt of the distinctness. of this species 
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from any at present existing, but it may he inferred that it is tbe species to 
which our viduus must look for its ancestry. 

"I have natned the species in honor of Mr. Charles M. Wheatley, of 
Phoonixville, to whon1 we are indebted for the exploration of the locality in 
whieh the fossil insects were discovered." Horn, loc. cit. 

Ineluding the _strire next the margins of the elytra there appear to be 
fourteen in all; the two outer ones are obscure and those upon the disk are 
at an average distance apart of 0.375mm; the sti·ire appear to be faintly punct­
ured and the punctures as distant as the strire; the intervals between the 
strire are broken by -irregular impressed lines producing a tuberculate ap­
pearance but otherwise smooth. The disk of the prothorax is considerably 
more quadrate and proportionally broader than in the species of Cychrus 
with which Dr. Horn con1pares it. Indeed, I was at first inelined to believe 
that the laterallamellate rin1 was narrow and equal throughout, and- there­
fore to place the insect in Calosoma (in the neighborhood of the species 
sometin1es referred to Callisthenes) ; but a renewed study in company with 
Dr~ Horn shows that this is a mistake, and that the rim broadens greatly 
behind~ leaving a somewhat shield-shaped disk as in Cychrus viduus. 

Length of thorax, 3.6mm ; breadth of sat-ne, 6mm; breadth of elytron, 
6mm ;· length of fragnwnt preserved, 12.75mm. 

Bone caves of Port Kennedy, Pennsylvania. 

CYCHRUS MINOR. 

Pl. 1, Fig. 2. 

Cych1·us (minor) Horn, Trans. Amer. Ent. Soc., V, 243 (1876). 

''Two fragmentary elytra of smaller size than the preceding [C 

wheatleyi] afford the only groundwork for the name above suggested. 
'J."~he strire are fine and with fine punctures, . the intervals feebly convex, 
evidently slightly rugulose, and probably, also sparsely punctulate. An 
itnpressiori of the scutellum remains which is . broadly triangular, and not 
different in form from that of andrewsii. 

"Elytra (restored). Length, .54 inch; 13.5mm. Width (actual), .15 
inch; 3.75mm. 

''The forn1 is therefore almost exactly that of andrewsii." Horn, loc. 
cit. 

There is a slight bluish cast to the black chitinous -parts of the elytra 
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I have examined; the punctures of the strire are about .as far apart as two­
trirds the width of the interspaces; the latter are 0.25mm wide and are barely 

cfnvex, slightly rugulose, and so far as I can determine not at all punctulate; 
t e length of the fragment of one elytron is 1 0.5mm, the width of the same 
e ytron, 4.25mm. . 

· Bone caves of Port Kennedy, Pennsylvania. · · 



DIPTERA Linne. 
Baron R. von Osten Sacken and Mr. Edward Burgess have given me 

much assistance in perplexing points while studying the Diptera here 
recorded. 

DIPTERA CYCLORHAPHA Brauer. 

Family LONCH..tE:ID£ Loew. 

LONCH.LEA Fallen. 

LONCHJEA SENESCENS. 

Pl. 3, Fig~ 18. 

Lonchma senescens Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 277-278 (1877). 

A portion of the body (excluding the head) too fragmentary to be of 
any value and a pair of expanded wings faintly impressed on the stone com­
pose the remains of the single individual of this species. The wings are 
rather slender, obovate and well rounded, with the neuration of Lonchrea 
vaginalis Fall., as given by Vv-r est wood in Walker's "Diptera Britannica," 
excepting that the basal cells do not appear to be quite so large in the fossil 
species, and the fourth longitudinal vein is slightly more arched beyond 
the larger transverse vein; the costal vein is bristly; the wing appears to 
be hyaline, but there is an indication of a slight infnmation along the larger 
transverse vein; it is covered. with excessively fine microscopic hairs, which 
also cover all ~he veins with a delicate pubescence; with this exception the 
first longitudinal vein is bare; the larger transverse vein is slightly oblique, 
and but little larger than the portion of the third longitudinal vein lying 
between the two transverse veins. 

Length of wing, 4.6nim; breadth of same, 1.8mm. 

Quesnel, British Columbia. One specimen, No. 17, Dr: G. M. Dawson, 
Geological Survey of Canada. 

539 
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PALLOPTERA Fallen .. 

p ALLOPTERA MORTICINA. 

Pl. 3, Fig. 15. 

Palloptera morticina Scudd., Rep. Progr. Geol. Surv. Ca.u., 1875-1876, 278 (1877). 

An indistinguishable crushed mass of chitine and the basal half or more 
of a single wing are all that remain of this creature. The wing is small and 
probably was not over three millimeters long; hyaline, with a slight infu­
mated spot of considerable size in the middle of the wing between the two 
transverse veins; the ·basal cells are small; the auxiliary vein is very slight, 
and throughout very closely approximated to the first longitudinal vein ; 
the latter appears to be short and nearly straight, bare of bristles, but pubes­
cent like the rest of the wing; the costal vein is bristly, but like all the 
others is pale testaceous; the small transverse vein lies within the tip of the 
first longitudinal vein ; the large transverse vein is straight and perpendic­
ular to the costa, removed from the small transverse vein by double its own 
length. 

Length of fragment of wing, 2.t5mm. 

Quesnel, British Columbia. One specimen, No. 20 (Dr. G. M. Daw­
son, Geological Survey of Canada). 

Family ORT ALID£ Fallen. 

LITHORTALIS Scudder. 

Lithortalis Scudd., Rep. Progr. "Geol. Surv. Can.> 187ri-1876, 276-277 (1877). 

This ortalid can certainly not b~ referred to any of the American 
genera mentioned by Loew. It is most closely allied to Ceroxys, but bes~des 
a different distribution of the spots the neuration of the wing-varies so rnuch 

fro1n that of Ceroxys as to render it certain that it should be-separated from 
it. The shape of the wing is much as in Oeroxys, especially as in C. can us 
Loew, to which it is also most nearly allied in n1arkings; the first longitud­
inal vein has bristles upon its end only, and even here they are few and 
small; the fourth longitudinal vein is curved backward _a little, and the pos­
terior angle of the third basal cell is not at all produced ; the third and 
fourth longitudinal veins diverge at their tips, while the second and third 
converge. In Oeroxys the auxiliary runs beside the first longitudinal vein 
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for some distance and then suddenly curves, almost bends upward. In 
Lithortalis the separation is gradual and not abrupt. In Ceroxys the small 
transverse vein lies below or outside the tip of the first longitudinal vein; 
in Lithortalis it lies within it. In the pattern of the markings also it differs 
from Oeroxys in that there are no spots whatever before the larger trans­
verse vein, excepting that the stigma, or the space lying between the auxil­
iary and first longitudinal veins, is testaceous. 

LITHORTALIS PICTA. 

Pl. 3, Figs. 10, 16. 

Lithm·talis picta Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 277 (1877). 

The thorax, part of the abdomen, and both wings of the single specimen 
preserved show the upper surface of the body with expanded wings. The 
abdomen is without markings. 'rhe wings are very well _preserved,. the 
apex slightly angulated -between the third and fourth longitudinal veins ; 
the. costa nearly straight on its basal half, strongly convex beyond ; the 
stigma occupies the entire space between the auxiliary and first longitudinal 
veins and is dark castaneous, deepening toward the costa to blackish fus­
cous; the costal vein is blackish fuscous; the other veiqs are luteo-testa­
ceous, deepening to blackish fuliginous next or in the spots; the other spots 
are dark fuliginous, deepening toward the veins or the margin, and consist 
of a narrow belt following the larger transverse vein and of confluent spots 
at the tips of the second, third, and fourth longitudinal veins, forming a nar­
row marginal belt from just below the tip of the fourth longitudinal vein 
to half-way between the tips of the first and third longitudinal veins, broad­
ening slightly at the extremities of the veins in rapidly narrowing shoots, 
which follow · the veins a short distance. 

Length of thorax and fragment of abdomen, 3mm; breadth of thorax, 
1.25mm; breadth of abdomen, 1.5mm; length of wing, 5mm; breadth of Saine, . 
1.75mm. 

Quesnel, British Co_lumbia. One specimen, No.5 (Dr. G. M. Dawson, 
Geological Survey of Canada). 
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Family SCIOMYZID..tE: Fallen. 

SCIOMYZA. Fallen. 

SciOMYZA REVELATA. 

Pl. 3, Figs. 3-6. 

Scimnyza 1·evelata Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 275-:276 (1877); 1876-1877, 458-
459 (1878). 

Three specimens are to be referred to this species. Although each of 
them is rather imperfect, the collocation of the fragments enables us to recon­
struct -all parts of the wing. The head was about one-fifth the -size -of the 
thorax; the thorax broadly vaulted, abruptly arched in front, somewhat 
depressed above; the wings were a little more than twice as long as broad 
":ith the costal border gently arched, the apex slightly angulated and the 
lower margin pretty regularly convex, bent but rounded at the axillary 
angle; the mernbrane and the castaneous veins as well are covered not very 
profusely with delicate microscopie hairs, distributed with great regularity 
and about 0.02mm apart; the costal vein is setose throughout the upper 
margin, and extends to the fourth longitudinal vein, although it is but faint 
at the extreme tip or on the lower third of the space between the third 
and fourth longitudinal veins; the auxiliary vein is weak, but distinctly 
separated from the first longitudinal vein from its very base, terminating at 
the middle of the basal half of the costa; the transverse shoulder vein is 
exactly transverse, very faint, and lies a little beyond the base of the basal 
cells; the first _longitudinal vein is bare save the pubescence, and appare~tly 
terminates just within the small transverse vein ; the latter lies as far before 
as the large transverse vein lies beyond the middle of the wing and is mid­
way between the basal cells and the large transverse vein; the second and 
third longitudinal veins are nearly straight, slightly sinuous and subparallel 
throughout, but at their tips diverge from each other; the third longitudinal 
vein is regularly though but slightly arched beyond the· sn1all transverse 
vein, and strikes the very apex of the wing; the fourth longitudinal vein 
is made up of three perfectly straight suDequal parts, slightly bent at the 
transverse veins ; the larger transverse vein is straight, uearly perpendic­
ular to the costa; it is about half the length of the middle portion of the 
fourth longitudinal vein, and its lower extren1ity is nearer the n1argin of the 
wing (following_ the course of the . fifth longitudiual vein) than its own 
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length; the fifth longitudinal vein is lost just before reaching the margin 
and the sixth runs half-way to it; the second and third longitudinal veins 
separate just over the extremities of the s1nall basal cells, and originate 
from a transverse vein which unites the first and fourth longitudinal veins 
before · the middle of the basal cells. 

Length of the wing, 4.5mm; breadth, 2mm. 

Quesnel, British Columbia. Three specimens, Nos. 2, 42, 43 (Dr. G. 
M. Dawson, Geological Survey of Canada). 

ScroMYZA ~ MAN CA. 

Pl. 4, Fig. 9; Pl. 9, Figs. 1-6, 15, 16, 18, 20, 23, 24, 28, 29. 

Scimnyza~ rnanca Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., IV, 756-758 (1878). 

This fly, extremely abundant in the Green River shales-in fact out: 
numbering all the other Diptera together-is temporarily placed in this 

· genus, because its characters seen1 to agree better with those of the family 
Scion1yzidre than of any pther; yet it can not properly be placed in any of 
the genera known to me. I should be inclined to. place it near Blepharop­
tera in the Helomyzidre, but all the tibire are bristled throughout. Its gen:.. 
eral appearance is that of the Ephydrinidre, but the b!·istly surface of the 
middle tibire would allow us to place it only in the :N otiphilina, from which 
it is excluded by the want of pectinations on the upper side of the antennal 
bristle. The want of complete neuration prevents me from designating it. 
at present by a new generic nan1e, which it can hardly fail to require as 
soon as that is known; only two or three of the three-score specimens 
before me have any important part of the wings, and this constant fra.g­
nlentary condition of the fossils has suggested the specific name. The 
genus in which "it would fall may be partially characterized as follows: 
Body co1npact, stout; the head con1paratively small, perhaps one-third the 

· bulk of the thorax, about three-fourths its width, with large, naked eyes, 
th~ front between them nearly eqqal and pretty broad, obliquely sloped, 
and slightly tumid on a side view, so as to project considerably below; a 
few curved bristles project from its summit. Antennre with the ftagelltun 
subglobose, scarcely longer than broad, n1uch larger than the joints o.f the 
scape, and above bearing at its tip a curved, rather short, naked, tapering 
style, scarcely longer than the ftagellun1 proper and bluntly pointed; in 
severar specilnens in which this part . is pretty well preserved this is in~ a-
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riably its character, and no tern1inal thread can be seen in any of them, 
nor any indication of joints in the styl~ ; this brevity of the style seems to 
be peculiar. As far as the neuration of the wing can be made out (thei·e 
must remain some doubt upon this point until better examples are discov­
ered) the course of the ~uxiliary vein can not be determined; the first 
longitudinal vein appears to end before the middle of .the costal border ; 
the second originates abruptly from the middle of the first longitudinal 
vein, and terminates (certainly) only a little way before the tip of the wing; 
the third runs very nearly parallel to the second longitudinal vein, tern1i­
nates at the tip of the wing, and is perhaps connected by a cross-vein with 
the fourth longitudinal vein scarce~y within the extremity of the first longi­
tudinal vein ; the fourth longitudinal vein originates from the fifth or sixth 
a little before the origin of the second long'itudinal vein, diverges rapidly 
frotn the third beyond this connection, and is arcuate, curving upward 
again before reaching the posterior border and running outward to the 
outer border; the fifth longitudinal vein curves still n1ore strongly from 
the fourth, until it reaches the 1niddle of the posterior border, to which it 
suddenly d~ops, and scarcely above which it is united with the fourth 
lougitudinal vein by a long, oblique cross-vein. The femora are stout, the 
front pair largest at· the base . and tapering, the other pairs subequal 
througho~t, all arrned externally above and below with a row of very deli­
cate, nearly straight spines, the upper row perhaps wanting on the middle 
femora, and the lower row developing into longer and stiffer bristles on the 
apical half of the fore femora. The tibire are equal, a little longer than the 
fernora, considerably slenderer but still rather' st~ut, furnished alike with 
several straight, longitudinal rows of minute spines, and on the outer side 
with three or four distant, n1oderately stout, longer spines· (less prominent 
on the fore tibire than on the other legs), and at the tip with a clttster or 
several similar spines or spurs. The tarsi are very much slenderer than 
the tibire, longer than they, the other joints slenderer than the metatarsus, 
all profusely armed with exceedingly delicate spines or spinous hairs, 
arranged regularly in longitl1dinal rows; at tip is a pair of very slender, 
pretty long, strongly curved claws, and apparently a pretty large pulvillus. 

The brevity of the antenna! style, the length of the first longitudinal 
vein of the wing, the approximation of the middle transverse vein to the 
base, the strong arcuation of the fourth longitudinal v0in, the obliquity of 
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the posterior, large, transverse vein, and its approach to the posterior 
n1argin, the bristly nature of the legs, ·and the length and comparative slen­

derness of the tarsi-all, excepting parts of the -neuration, characters open 

to little question-re.nder this fly peculiar and .its exact location somewhat 
dubious. When, however, the neuration of the wing is sufficiently well 
known to enable us to understand rnore definitely the character of the basal 

cells and other parts of the base of the wing, the relation of the auxiliary to 
the first longitudinal vein, and to n1ap nnqt1estionably the whole course of 
the fourth longitudinal vein, we shall probably be able to arrive at very 

precise conclusions. 
In addition to the features above rnentioned, it may be added that the 

thorax is subqnadrate, scarcely longer than broad, furnished with distant, 

long, curving bristles disposed in rows, but in no individual well enough 

preserved to give further details of distribution. The abdomen is composed 
of five visible, subeqt~al joints; its m:jtss compact, scarcely constricted at 

the base, regularly and pretty strongly arched on a side view, tapering 
rapidly on the apical half to a bluntly rounded apex, the surface abun­
dantly clothed with rather delicate spinous hairs, those at the posterior edge 
of the segrnents longer, and forming a regular transverse row. The meta­

tarsus of the middle leg is proportionally longer than in the others, where 
it is about half as long as the other joints combined 

Measuren1ent of average individuals: Length of body as curved, 
4.25mm; of head, 0.65mm; of thoraJ , 1. 7mm ; of abdomen, 2.2mm ; breadth of 
head, 0.85mm; of thorax, 1.25mm; o( abdomen, 1.4mm; length of flagellum 
of antennre, 0.16mrn; of style, 0.1 ( mm; of wing, 3.4mm ~; breadth of same, -

1.2mm; length of femora, 9· 7 5mm; of tibire, 0.95mm; of fore tarsi, 0.85mm; 

of rnid~le tarsi, 1.5mm; of hind ta si, 1.6mm; of fore rnetatarsi, 0.4mm; of 

middle n1etatarsi, 0.6 tmm; of hind metatarsi, 0.48mm; breadth of femora, 
0.28mm; of tibire, 0.12mm; of met tarsus, o.osmm; of tip of tarsi, o.o5mm; 

length of claw:s, 0.09mm_· 

Green River, Wyoming. Numerous specitnens, collected. by Mr. F. C. 
A. Richardson; Dr. A. 8. Packard, Prof. L. A. Lee, ~Iessrs. F. C. Bowditch, 
and S. H. Sc11.dder. Station 16 on the White River in western Colorado (Dr; 
C. A. White) ~ 

VOL XIII--35 
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ScroMYZA ~ DISJECTA. 

PI. 9, Figs. 7, 22, 25, 30, 32, 33. 

Sciomyza? diajecta Scudd., Bull. U.S. Geol. Geogr. Snrv. Terr., IV, 758 (1878). 

A second species, apparently of the same genus as the last tuentioned, 
but smaller, is found in considerable numbers in the same Green River hens, 
although in far less abundance than the last. The wings appear to be propor­

tionally shorter than in the last species, with a rather broader space between 
the veins in the upper half of the wing, indicating perhaps a broader wing. 
The legs at;e slenderer, the disparity in the stoutness of the tibiro and tarsi 
is not so great, and the tarsi are proportionally shorter ; the legs are also 

as densely~ though less coarsely, spined, and a similar delicacy is observable 
in the hairiness of the body. All the specimens are preserved on a side view, 
and like the last species are in a fragmentary condition. 

Length of body of an ayerage individual, 3.2mm; of head, 0.55mm ; of 
thorax, 1.2mm; of abdonlen, 1.8mm ; of ~ing, 2.4mm' ; of hind· femora, 1.2mm; 

of hind tibiro, 1.4mm ; of middle and hind tarsi, 1 rum. 

Green River, Wyoming. Numerous specimens by the same as the last 
species. 

SciOMYZA ~ sp. 

Pl. 10, Fig. 5. 

Another specie~ of Sciomyza, or perhaps of the same genus as the last­
mentioned species (for several of its features are certainly repeated here), 
seen1s to be represented by the insect figured in Pl. 10, Fig. 5, which is of 
about the size of S. manca, but is n1ore delicate. It is however so imper­
fect as far as the head and wings are concerned that one can not characterize 
it satisfac-torily without better material. 

. Green River, Wyoming. One specimen, No. 18 (Dr. A. S. Pac~ard). 
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Family HELOMYZID1E "Westwood. 

HETEROMYZA Fallen. 

HETEROMYZA SENILIS. 

Pl. 3, Figs. 1, 2 .. 

Heterontyza senilis Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 275 ~1877). 

In this case we have but a fragment of one wing, but one which exhibits 

most of the peculiarities of neuration, and, so far aR it goes, very well pre­

served. The wing is slightly discolored, b~t was apparently hyaline in life, 

covered rather profusely with exceedingly delicate microscopic hairs which 
cover veins as well as membrane ; the veins, excepting the co~tal, are testa­

ceous; the costal vein is blackish fuscous, covered with short bristles, and 

extends beyond the third longitudinal vein, where the wing is broken; the 

auxiliary vein strikes the costa at about the erid of the first quarter, and the 

nearly straight first longitudinal vein before the n1iddle of the wing ; this 

latter vein is bare or only feebly pubescent; the slightly sinuous, toward the 
extremity slightly upturned, second longitudinal vein divide's about equally 

the space between the costa and the third longitudinal vein ; the latter is 
almost straight, scarcely bending tQ receive the small transverse vein at 

about the end of its basal third, and terminates at the broadly rounded tip 

of the wing; the small transverse vein lies just before the tip of the first 

longitudinal vein; the fourth longitudinal vein is nearly straight, only bent 

next the transverse veins; before the small transverse vein it is parallel 

and rather closely approximated to the third longitudinal vein ; beyo!ld, it 
diverges slightly and regularly from it, and beyond the large transverse 

vein again becomes parallel to it; only the basal portions of the fifth and 
sixth longitudinal veins are present, and the extreme base of the wing is lost; 

but the basal cells are evidently small, and their extremities lie just beneath 

the union of the second and 'third longitudinal veins; the wing is broad, 

ovate, and well rounded; the costa pretty strongly arched: 
Length of fragment, 4mm; probable length of wing, 4.5mm; probable 

breadth of sanw, 2mm. 

Quesnel, British Oolurnbia. One specimen, No. 1 (Dr. G. M. Dawson, 

Geological Survey of Canada). 
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HETEROMYZA llETECTA. 

Pl. 5, Fig. 76. 

Heteromyza detecta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 758-759 (1877). 

A. single specimen and a very poor reverse of it occur on the same 

stone with Spiladomyia simplex. Both wings and the thorax are preserveJ, 
with short fragments of n1oderately stout hairy legs. The venation is 

obscure, and the species referred provisionally to Heteromyza un~il ~etter 
Rpecimens decide n1ore cert.ainly to which of the groups ofMuscidre it belongs. 
So far as it can be determine(! the venation is very similar to that of the pi;e­
ceding species, but the wing is much stnaller, and there is a peculiarity about 
·it which is not quite clear: at the bend of the costa, indicating the termina­

tion of the auxiliary vein, there is a short, distinct, oblique cross-vein nea~ly 
in continuation of the base of the costa, but bent slightly downward, which 

reaches the first longitudinal vein; the latter runs close to the costa and 
strikes it about midway between the ·tip of the auxiliary vein and th~ tip of 

the wing; the costa apparently runs exactly to the tip of the second longi­
tudinal vein; the third and fourth longitudinal veins run parallel to each 

other to a very little way beyond the extremity of the auxiliary vein, where 
they are united by a short cross-vein, beyond which they both diverge from 
each other in opposing curves, equa11y turned aside fron1 their former course; 
the third longitudinal vein runs to the tip of the wing; the fourth is united 

half-way to the border of the wing by a long oblique cross-vein, running at 
right angles to the fifth longitudinal vein. The extremity of the basal cells 
apparently lie:;; about half-way frotn the base of the wing to the tip of the 
auxiliary vein, but this point. is very obscure. 

Length of wing, 1.65mm; breadth of :;;ame, 0.95mm; length of thorax, 

0.75mm; breadth of same, 0.55mm. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). 

Family ANTHOMYID.JE: Robineau-Desvoidy. 

ANTHOMYIA Meigen. 

ANTHOMYIA. INANIMATA. 

Pl. 3, Fig. 19. 

Anthomyia inanimata Scudd., Rep. Progr. Geol. Surv. Can., 1875-18761 273-274 (1877). 

This species is pretty well repr·esented by a single individual and its 

reverse, showing the superior view of the insect with the wings (excepting 
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. the extreme base), most of the abdomen, and parts of the head, thorax, and 

legs. The wings are rather narrow and regularly rounded; the bristly 

costal vein extends to the tip of the fourth longitudinal vein ; the first longi­

tudina.l vein terminates before the middle of the costal border, just above 
the small transverse vein; the auxiliary vein is distinct throughout and 

remains in close contiguity with the first longitudinal vein, curving first 

downward and then upward, and diverging fron1 it only near the tip, and 

then but little, being separated frotn it at its tip by scarcely more than the 
thickness of the costal vein; the transverse shoulder vein is slightly oblique; 

the third longitudinal vein strikes the tip of the wing, and the second divides 
the space between this and the costa, running for the greater part of its 
length parallel to the latter, turuing slightly upward at the tip; the third 

and fourth longitudinal veins are pretty closely approxitnated, andp~rallel 
as far as the transverse vein in the middle of the wing; froin this to the 
large transverse vein they diverge gently, and are again parallel beyond; · 

the small transverse vein is placed a very little before the middle of the 
wing; the large transverse vein is straight, nearly perpendicular to the costa, 

its lower extren1ity distant from the margin by about half its own length, 

its ~pper extremity dividing, just before the n1iddle, the part of the fourth . 
longitudinal vein lying beyond the transverse vein; the fifth longitudinal 
vein vanishes just before reaching the border; the twosrnall basal cells are 
nearly equal in size, in length about midway between the lengths of the 

two transverse veins. The wing is covered pretty abundantly, veins and 

n1en1brane, with delicate microscopic hairs, and appears to be uniformly 
hyaline; though a littlefuscous on the stone. The specimen appears to be 

a male, arld the tegulre are distinctly rr:tar~ed, leaving no doubt that it > 

belongs' ~9, this group of ~1uscidre. 
Probable length of body, 6mrn; length of wing, 6.~mm; breadth of same, 

2.25mm; ·length of hind tibia, 1.45mm. 

Quesnel; British Columbia. One specirnen, Nos. 30 and 32 (Dr. G. -M. 
I~aw~on, Geological Survey of Canada). 

ANTHOMYIA BURGESS!. 

Pl. 3, Fig. 34 . 

.Anthomyia bu1·gessi Scudd., Rep. Progr. Geol. Surv. Can., 1875-18i6, 274-275 (1877). 

The single specimen of this species shows an upper view of the whole 

body in a somewhat fragmentary condition. The broad and rounded 
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abdon1en indicates that it is a female. The wings are uniformly faint 
fuliginous, but probably hyaline in life, covered with microscopic ·hairs 

over both membrane and veins; they are short and broad and well rounded; 
the ·veins in the upper half of the wing are rather darker than those in the 

lower; the costal vein is bristly and extends to the tip of the fourth longi­
tudinal vein; the stout first longitudinal vein strikes the costal at the middle 

of the front margin; the auxiliary vein appears to be confluent with the 
first longitudinal vein half-way from the base of the wing to the tip of the 
former; -- then, rapidly curving forward, diverges fron1 it, and at its tip is as 
distant from the first longitudinal vein as the second longitudinal is from 

the third above the short transverse vein ; the transverse shoulder vein is 

slightly curved and a little oblique and lies directly above the base of the 
small basal cells; the direction and relation of the longitudinal veins is the 

same as in .A. inanimata, but the small transverse vein lies slightly beyond 
the n1iddle of the wing, so that the divergence or parallelisn1 of the veins is 

1nore rnarked than there; .the large transverse vein is bent slightly inward 
in the middle, and its general direction is about midway between perpen­
dicular to the costa and parallel to the ntJighboring border; its lower 
extremity is but half as far fi·orn the margin of the wing as its own length; 

its upper divides, a little before the middle, the portion of the fourth longi­
tudinal vein which lies beyond the small transverse vein, but i.nstead of 
being only half as long as the portion of the fourth longitudinal vein lying 
between the two transverse veins, ~s in A. inanin1ata, it is very nearly as 

long; the fifth longitudinal vein just fails of reaching the border, while the 

sixth only runs about two-thirds the distance to the border; the basal cells 
·are n1oderately large, much as in the preceding species. On one side there 
';'are . apparent! y .re.mains of tegulre, showing . that the insect should be 

''referred to this group of Muscidre. The apical third of th~ hind tibia is fur:-

nished abundantly with not very long hairs, while the rernainder of the 
tibia is bare . 

. Length of body, 4.75mm; length of wing, 4.75mm; br~~dth of same, 
2mm; length of hind tibire, 1.15mm; length of hind tarsi, 1.25mm. 

Named for n1y friend Mr. Edward Bui·gess, whose critical knowledge 

of Diptera, before he turned his attention exclusively to naval architecture, 
was of the greatest service to me. 

Quesnel, British Columbia. One specimen, No. 29 (Dr. G. 1\tl. Dawsori, 
Geological Survey of Canada). 
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Family MUSCIDLE Leach. 

MUSCA Linne. 

Under this head I have temporarily placed five species ··of dipterous 

larvre which appear to belong· to this family. 
Nearly all of them, .however, and especially ~Iusca ascarides, so closely . 

resemble the larvre of bot-flies that I could scarcely persuade myself that 
they did not belong to the CEstridre. The appendages of the skin, how­
ever, are rnnch n1ore delicate than is usual in CERtridre, and are uniforrnly 

distributed over the surface or are altogether absent. The empty skins, 

too, have every appearance of belonging to the same insects as the com­
plete bodies, and, although these are not cast skins (in which case they 
would be proved natural inhabitants of the water), .for they still contain 
the harder parts of the internal organs in many cases, but rather remains 

of partially decomp~sed larvre, it would seem improbable that so large a 
nutp.ber of rest'rid larvre could be found, when the only way in wl}ich they 
could have reached their present condition would be through the droppings of 

animals affected by the hots standing in the water. Of course the refer­

ence I have given them is only provi~ional. 

MUSCA ASCARIDES. 

Pl. 5, Figs. 7 4, 75, 79, 82-87, 98, 101. 

Musca ascarides Scudd., Bull. TJ. S. Geol. Geogr. Surv. Terr., III, 756-757 (1877). 

First there is a species to which a considerable number of specimens 
belqng, which rnay take the name here given. Son)e of the specimens are 
com·plete; others consist of emptied skins only. When contracted the 

body is thick, especial_1y on the anterior half, and about twice as long as 
broiid, closely resembling th~ larva of a bot-fly. Both extremities are 
rou~ded, the anterior very broadly, while the posterior half tapers very reg­
ularly. In one specimen, which is not so much shrunken, the body is 

fusiform, and about three and a half tirnes longer than broad, th~ head 
and hinder extren1ity tapering in a nearly equal degree. In the emptied 

skins, as in the others, it may be seen that the normal fotm is a blunt, 
squarely rounded head, behind which the body is nearly equal, and then 
tapers toward the tail. At the anterior extren1ity n1ay be nearly always 
seen a portion of the n1andibles, consisting of a pair of very slender rods or • 
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blades converging anteriorly and terrninating in two attingent rounded 
lobes attached · to the inner edge of the blades The anterior spiracles are 

seen in a single specimen as a sitnple, rounded, dark spot just outside the 
middle of either lateral half; the two lateral tracheal vessels rna y be seen 

in nearly all the specimens, and especially at the hinder extretnity, and 
fragments of then1 are frequently scattered about on the stones; they are 

very large. The integument is generally rather dark and rnore or less 
blotched, and covered profusely and almost uniformly with backward­

directed hairs; these are short, tapering, and moderately stout, thoug~t 

minute. 

Length of contracted bodies, 11.5mm; breadth of same, 6.25mm; length 
of bodies not contracted, 17.5mm; breadth of same, 5. 7 5mm; length of skins, 
25mm; breadth of same, 7.25mm; length of blades of mandibles, 3.25mm; 

diameter of trachere, 0.6mm ; of anterior spiracles, 0.4mm; distance of latter · 
apart, 2.7 5mm. 

Chagrin Valle)·, White River, Colorado. · Several specimens (W. Den­

ton). 

MuscA BIBOSA. 

Pl. 5, Fig. 73. 

Musca bibosa ScuJd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 757 (ltl77). 

Another species is represented by a single body and one skin and its 
reverse, which seem-to belong to the same. It is closely allied to M. asca­

rides, but differs from it in some essential features. When contracted the 

body does not taper regularly from the middle of the front half to the tail, 
but the whole hinder half is Juuch slenderer than the front itnd toward the 

tip' has nearly parallel sides, so that the body is flask-shaped and about 
);. 

twice as long as broad. A similar, though not so ab1;upt, cQ.ange of cont9ur 

is seen in the skin. The structure of the rnandibles and of the trachere mav - ~ . -' 

be seen to be the same as in the . preceding species, but the integument is 
naked, being entirely destitute of any of the hairs wl~ich roughen the skin 

of M. ascarides. 
Length of contracted body, 14mm; breadth of sarne in front, 7.5mm; 

behind) 3.75mm ;· length of skin (a srnall one), 16mm; greatest breadth o( 
same, 5.25mm; length ofn1andible blade, 2.75mm; diatneter of trachere, 0.7nmm_ 

Chagrin Valley, White River, Colorado. Two specimens (W. Denton). 
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MuscAsp. 

Pl. 5, Figs. 106, 108. 

Musca sp. Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 757 (1877). 

A third species is represented by three or four contracted skins, which 

are too uncharacteristic to nHrne, though it tnay be seen that they are distinct 

from the others. As preserved they are alrnost black ; the skin is much 
wrinlded.and smooth; the body pretty regularJy and bluntly obovate, nearly 

twice as long as broad; at the end of one, two colorless oval patches lie 

united, side by side, pressed against the extremity, and doubtless represent 

the head, and proVe it to be different frotH the other srecies i it is, however, 
irnpossible to say what its affinities may be 

Length of body, 8.5mm; breadth, 4mm. 

Chagrin Valley, White River, Colorado. (W. Denton). 

MuSCA HYDROPICA. 

Pl. 5, Figs. 72, 92, 93, 107. 

Musca hydropica Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 757-758 (1877). 

A fourth species· is represented by two bodies and a skin, which present 
an entirely different appearance from the preceding three species, but which 
may tmnporarily -be given the same broad generic nan1e. In this species the 

form, even when contracted, is far more elongated than in the others; the body 
is nearly five titnes as long as broad, is broadest just behind the roundly 

pointed head, tapers rapidly toward it, but gently posteriorly to the middle, 
behind which it is equal. In the skin the part of the body preserved is 
equal and ve:t,'y broad, excepting toward the head, where it rapidly narrows, 

the head being well?ounded or slightly produced; the mouth parts, instead 
of being withdrawn a little from the front extremity of the body, as in the 

species already described, lie at its very boundary, and the blades are par­
allel instead of posteriorly divergent. rrhe integnnlent. i8 covered rather 

profusely with very short, conical, tapering hairs, scarcely more than twice 
as long as their breadth at base. The larva is very distinctly banded with 

darker and lighter colors, as the empty skin shows, the posterior third of 
each segment being occupied by a very dark band, darkest on the dorsal 

surface, while a faint pale transverse line breaks the anterior portion into 
two equal halves of the same width as the blackish band. 



554 TERTIARY INSECTS OF NORTH .AMERICA. 

Length of body, 23mm; greatest breadth of satne, 5mm; breadth pos­
teriorly, 3mm; breadth of skin, 9.5mm; length of segments on same, 4mm; 

length of n1andible blades, 3.5mm. 

Chagrin Valley, White River, Colorado. Three spemn1ens (W. 

Denton). 

MUSCA VINCULATA. 

Pl. 5, Fig. 77. 

Musca vinculata Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 758 (1877). 

There is still another species allied to the last n1entioned which may 

bear the name here proposed. It is represented only by parts of emptied 

skins, all lying on the same stone, and which differ frotn the preceding 

species in being absolutely devoid of ariy hairs and in having different and 

rnuch fainter markings. The general color of the best preserved specimen 

is a pale brown, and the rnarkings are scarcely darker transverse bands, 
narrowing on the sides, but' occ.upying nearly the entire length of a segment 

dorsally, and broken into equal parts by two transverse rows of very faint 

and minute pale dots. No specimen is sufficiently perfect to show the shape 

or the length, but the shape appears to be similar to that of M. hydropica, 
and the insect 1nuch smaller than it, for the breadth is 4.5mm, and the length 
of one segment, 2mm. 

Chagrin Valley, White River, Colorado. Several specimens (W. 

Denton). 

MuscA spp. 

Pl. 5, Figs. 80, 81, 99, 100. 

A wholly different form of larva is represented In Pl. 5, Figs. 80, 81, 

and on one of the stones are found the rnouth parts of~another, Pl. 5, Figs. 

99, 100, which are quite different fro1n those of Musca ascarides. 

Chagrin Valley, White River, Colorado (W. Denton). 

Family TACHINID£ Loew. 

TACHINA Meigen. 

TACHINA sp. 

Tachina sp. Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 756 (1878). 

· To this genus is referred provisionally a small but stout and densely 

hairy fly, with thick, slightly tapering abdomen, broadly rounded at the tip, 
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long wings with heavily ciliated costal margin, the auxiliary vein terminat­
·ing just before the middle, and the first longitudinal vein not very far before 

the tip; the other veins of the wing can not be determined. The legs are 
pr-etty stout and densely haired. About the fly are scattered many arcuate, 

tapering, spinous hairs 0. 7mm long, evidently the clothing of the thorax . 
. Lengthofbody, ·4mm; breadth of thorax, 1.25mm; length of wings, 4mm(~); 

of hind femora, 0.6mm; hind tibire, 1.25mm; hind tarsi, 1.25mm (~). 

Green River, Wyoming. One specimen, No. 48b (F. C. A. Richardson). 

· Family PLA TYPEZID£ Loew. 

CALL,OMYIA Meigen. 

CALLOMYIA TORPORATA. 

Pl. 9, Fig. 11. 

A single spemmen IS preserved showing a dorsal view of the body 
but with no distinct appendages excepting one wing which is imperfectly 
!igured on the plate. · The thor~ax is broad oval, and the abdon1en oval, as 

!ong as the head and thorax together, narrower than the thorax, tapering 
~rorn in front of the middle backward, and rounded at the tip. The wing 
is as long as the · thorax and abdomen· together. The third longitudinal 

\iein terminates at the tip of the wing, the first in the middle of the outer 
half of tlie wing, and the second midway between them; the basal cells 

are about one-third the length of the wing (indicated in the plate by the 
angle in the fifth longitudinal vein), and the oblique posterior transverse 

vein is situated at its upper extremity, about midway between the middle 
basal cell and the apex of the wing. The exact length of the lower basal 
cell can not be determined. 

Length of body, 3mm; of wing, 2.7mm; breadth of same, 1.1mm. 

Green River, W yon1ing. One specimen, No. 71 (Prof. Leslie A. Lee). 

Family CONOPID£ Leach. 

POLIO:NIYIA Scudder ( 7ToAu'~, fl via). 

Poliomyia Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 754-755 (1878). 

This genus of Conopidre, most nearly all~ed to 1\Iyopa, appears in the 
neuration of the wings to resemble closely some genera of Syrphidre, espe­

cially Xylota and Milesia, but it altogether lacks the spurious longitudinal 
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vein, and the third, fourth, -and fifth longitudinal veins are not united at 
their extremities by marginal veins; indeed, they run without swerving and 

subparallel to one another to the margin. In this respect the genus differs 
also from other Conqpidre, as it does also in the extreme length of the third 
basal cell, which is as long as in Syrphidre. In these points of neuration 

it would seem to agree better with the Pipunculidre, which family, howeve~·, 
is entirely composed of very small flies, so that it seems better with our 
imperfect knowledge of the fossil to refer it to the Conopidre. The body . 
resembles that of Syrphus in general form. The wings are as long as the 
body and slender, with very straight veins; the auxiliary and first to fourth 
longitudinal veins are aln1ost perfectly straight, the third originating from 
the second longitudinal vein at some distance before the middle of the wing; 
the auxiliary vein terminates beyond the rniddle of the costal n1argin; 

directly beneath its extren1ity is the small transverse vein, and about nlid­
way·between the latter and the margin the large transverse vein uniting the 
fourth and fifth veins; the extren1ity of the second basal cell is farther fron1 
the base than the origin of the third longitudinal vein, and the third basal 

cell _reaches very acutely almost to the rnargin of the wing. 

PoLIOMYIA RECTA. 

Pl. 9, Figs. 19, 21. 

Poliontyia recta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 755 (1878); in Zittel, Handb. d. 
Palmont., I, ii, 807, Fig. 1072 (1885). 

The single specimen referable to this species was obtained at the 
. "Petrified Fish Cut," and represents a dorsal view of the ins~ct with the 

wings partly overlapping on the. back. It i~ the small~r fly referred to in 
Dr. Hayden's Sun Pictures of Rocky 1\Iountain Scenery, page 98. The 
head is broken; the thorax is stout, rounded ovate, and blackis~1; the 
scutellum large, smni-lnnar, and nearly twice as broad as long, with long 
black bristles along either lateral edge and along the sides of the thorax 

posteriorly. The wings are long and narrow; the auxiliary vein runs into 
the margin just beyoud the n1iddle of the wing; the first longitudinal vein 

runs into the margin at about two-thirds the distance frorn the tip of the 
auxiliary vein to that of the second longitudinal vein, and scarcely turns 
upward even at the tip; the straight second and third longitudinal veins 
diverge from each other at the extreme tip after running almost parallel 
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throug·hout the length of the latter, which originates from the second some 
distance befor~ the middle of the wing; the small transverse vein between 
the third and fourth longitJ.dinal veins lies just beyond the n1iddle of the 

' ' 
wing and perperrdicuiar to the costal border, while ·the large transverse vein 
?etween the fourth and fifth longitudinal veins is perpendicular to the latter 
and renders the discal and second posterior cells of about equal length. 
The abdomen is apparently lighter colored than the thorax, regularly 
obovate, as ~roadas the thorax, and longer than it, its ·terminal (fifth) seg­

ment small, . t~e others large and subequal. 
Length of thorax -and scutellum, 4mm; breadth of same, 2.75mm; length 

of abdomen, 4.5mm; breadth of same, .2.75mm; length ·of wing, 6.5mm; breadth 
of sa1ne, 2.25mm. 

I an1 indebted to Mr. Edward Burgess for some critical remarks upon 
the affinities. of this fly, and for a careful sketch of the neuration, which is 

very diffic~t to trice in certain places. 
Green River, Wyoming. One specimen, No. 14696 (Dr. F. V. 

Hayden).-

Family SYRPHID..tE. Leach. 

MILES I A Latreille. 

MILESIA QUADRATA. 

Pl. 9, Fig. 13. 

Milesia q•tarlrata Scudd., Bull. U. S. Geol. Geogr. S11rv. Terr., IV, 752-753 (1878); Willist., Syn. N. A. 
Syrph, 281, 283 (1886). 

A specimen in a fine state of preservation, although not perfect, and 
with tnost of the neuration of the wing concealed under hard flakes of stone 
which can not be wholly re tnoved, was found by Dr. Hayden at the "Pet­
rified Fish Cut," Green River. It is the larger fly alluded to in Dr. 
I-Iayden's Sun Pictures of Rocky Mountain Scenery, page 98. The head 
and thorax are black, the head large, nearly as broad as the thorax, the eyes 
large, globose, as broad as the summit of the head between them, the front 
very large, prominent, half as broad as the· head, and half as long as broad. 
Thorax globose, a little longer than broad, largest in the middle. Wings 
surpassing slightly the abdomen; the third longitudinal vein originates 
from the second in the n1iddle of the wing, is very gently arcuate (the 

convexity backward) in its outer half, and appears to terminate just al?ov(} 
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the tip of the wing; the fourth longitudinal vein is united by an ?blique 
cross-vein to the third very near the origin of the latter, and the spurious 

longitudinal vein can not be made out, frotn poor preservation; the mar­
ginal vein between these· two appears to be very simple, the fourth longi­

tudinal vein bending downward at its tip to meet it. The abdomen is as 

broad as the thorax, fully as long as the rest of the 
1 

body, broad ovate, 
tapering slightly at the base and rapidly beyond the tniddle, broadest at 

the second segment; the first segment is longest and half as long as broad, 

the second and third slightly shorter, the fourth still shorter, and the fifth 

1ninute; the abdomen is light-colored, probably yellow in life, and the first 
three segtnents are rather narrowly margined posteriorly with black; the 

first segment is also similarly margined in front, and besides · has a median 
black stripe of sintilar width, which divides the segments. into equal lateral 

quadrate halves, .whence the specific name; the whole abdomen is rather 

profusely covered with very brief, black, n1icroscopic hairs, which are 

thickest in the black bands borde~ing the segments, and next the hind edge 
of the fourth and fifth segments, producing a dusky posterior margin, sim­
ilar to but narrower than the dark belts of the preceding segments, and of . . 
course very InconspiCuous. 

Length of body, 18mm ;_of head, 2.85mm; of thorax, ·5.65mm; of abdo­

men, .9.5mm; breadth of front, 2.4mm; of head, 4.5mm; of thorax, 6mm; of 

abdon1en, 6mm; probable length of wing, 14 5mm; length of hairs on abdo­
nwn, 0.04mm; width of dark abdominal bands, 0.5mm. 

Dr. Williston thinks it can not be a Milesia, but that its affinities are 

rather with Syrphus. 
Green River, Wyonung. One specimen, No.14691 (Dr. F. V. Hayden). 

ERIST ALIS Latreille. 

ERISTALIS LAPIDEUS. 

Pl. 5, Figs. 48, 49. 

Eristalis lapideuiJ Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 756 (1817); Willist., Syn. N. A. 
' Syrph., 281, 2P3 (1886). 

A poorly preserved specimen, showing little that is characteristic, but 
which belongs near Eristalis or Helophilus. The body is preserved on a 

dorsal aspect, with wings partially expanded; the head is nearly wanting, 

the thor~x without markings. The wings are distinct only on the basal 
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half, and even here show no neuration at all beyond the general course of . 

the principal v~ins at : the v~ry base; the alulre, however, are very distinct, 

very large, the~r .breadth (along the wing) fully equal to half the breadth 

of the thorax, dark, with obliquely transverse dark ridges, indicating that 

they were wrinkled in nature, much as in V olncella or CEstrus. Abdomen 

long, broadest in the middle of the basal half, beyond tapering considerably, 

the tip roundly pointed; apical half of basal joint black, forming a distinct 

transverse straight band; the number of abdorninal joints appears to be five. 
Length of thorax, 3.5mm; breadth of same, 3.25mm; length of abdomen, 

6.5mm; wings, 12mm; breadth of same, 3.5mm. 

Dr. Williston thinks it can not be an Eristalis. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). 

SYRPHUS FabriGius. 

SYRPHUS sp. 

Syrphus sp. Scudd., BulL U. S. Geol. Geogr. Surv. Terr., IV, 755 (1878) . . 

A species of this family, and in size second only to the Milesia from the 

sari1e beds, is represented ?Y reverse and obverse of a single specimen, 

which is too imperfect for de~;cription, only the body being preserved; the 

form and size of this agree best with the genus Syrphus. 
The length of the body is 1 omm. 

Green River, Wyoming. One specin1en, Nos. 4110 and 4132 (S. H. 

Scudder). 

CHILOSIA Meigen. 

CHILOSIA AMPLA. 

Pl. 9, Figs. 14, 27. 

Cheilosia ampla Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., IV, 753-754 (1878). 

rrhis species is primarily founded on a single specimen which Mr. 

Bowditch and I found in the shales at Green River, and which preserves 

nearly all parts of the ins~ct. There is also a specimen with its reverse 

-which we obtained at the same place, and another which Mr. Richardson 

sent me from these beds, agreeing with the first-mentioned spe_cimen, but a 

little. larger'" As only the bodies are preserved, they are temporarily placed 

• 
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in this connection until other tnaterial is at hand, while the species IS 

described wholly frotn the n1ore perfect individual. This has a body n1ore 

nearly of the shape of an Orthoneura, the abdomen being broader and 
stouter than is ·usual in Chilosia, but the wings are tnuch longer than in the 

species of Orthoneura I have seen, and both the shape of the wing and its 
neuration agree well with Chilosia. The head is round and moderately 

large, the thorax stout and rounded ovate, the scutellun1 large, semi-lunar, 
twice as broad as long; all these parts are dark brown. The wings are very 
long and narrow, extending much beyond the tip of the abdomen, the costal 
edge very straight t~ntil shortly before the tip, where it curves rapidly; all 
the veins are very straight, especially those of the upper half of the wing; 
the auxiliary vein terminates in the ~ 1niddl8 of the costal border, the first 
longitudinal at the extremity of the straight part of the costa, beyond 
the middle of the outer half of the wing, the third at the tip of the 
wing, and the second midway between the first and third; the thi~·d is · 

united to the fourth by a straight cross-vein in the 1niddle of the wing, 

directly beneath the tip of the auxiliary vein, and about its own length 

beyond the extrernity of the long second basal cell; the extrmnity of the 
third basal cell is very oblique and reaches th~ tip of the lower branch. of 
the fifth longitudinal vein; the marginal vein, uniting the third and fourth 
veins, strikes the former just before the tip, while that uniting the fourth 
and fifth, toward which the fourth bends to receive it, is removed farther 

fro1n the margin by about half the width of the first posterior cell. The legs 
are slender, scantily clothed with short, fine hairs. The abdomen is broad, 

oblong ovate~ fully as broad as the thorax, broadly rounded at the apex, no 
longer than the rest of the body, of a light color, with darker incisures, and 

scantily covPred with delicate hairs; it is composed of five segments, of 
which the second, third, and fourth are of eqnallength, the first shorter and 
suddenly contracted, the apical n1inute. 

Length of body, 7mm; diamet~r of head, 1.35mm.; length of thorax, 
2.5mm ; breadth of same, 2mm; length of abdomen, 3.5mm ; breadth of same, 
2 2mm; length of wing,. 6.4mm; breadth of ~an1e, 1.3mm ; length of hind 
femora, 1.25mm; of hind tibire, 1.25mm ; of hind tarsi, 1.25mm. 

Green River, Wyoming. Three specimens, Nos. 4112, 4135 and 4141 

(F. C. Bowditch and S. H. Scudder), 40 (F. C. A. Richardson). 
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0HILOSIA ~ sp. 

PI. 9, Fig. 26. 

Another species resembling the last, but too large to be referred to it · 
and too imperfect to be sufficient for characterization, occurs in the same 
beds. Jt is pretty plainly one of the Syrphidre from its general appearance 
and from such remains of the neuration as are preserved. The abdomen is 
alr~nost round, considerably surpassed by the wings, and consists of four 
visible segments, of ·which the second is conspicuous · for its ornamenta­
tion,' the margins being dark and joined by a blackish mesial longitudinal 
stripe, next which, on either side, the surface is rnuch paler than elsewhere. 

The length of the body is 7.1mm; the apparent length of the wings, 
6.75mm; the breadth of the abdomen, 3mm. 

Green River, Wyoming. One specimen, No. 17 (Dr. A. S. Packard). 

0HILOSIA sp. 

PI. 9, Fig. 8. 

Cheilosia sp. Scl}dd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 754 -(1878). 
' 

Two specimens of a srnaller species of Syrphidre, preserving the 
bodies, agree so completely with C. ampla, excepting in their much smaller 
size, that they are referred to the smne genus; but as the wings are almost 
entirely lost the reference is made only to indicate the approximate place 
of the species, which need not be described until better material is at hand. 

The length of the body is 4.25mm. · 

Green River, Wyoming. Two specirnens, Nos. 4113, 4150 (S. H. 
Scudder). 

PSILOTA Meigen. 

PsiLOTA TABIDOSA. 

PI. 9, Fig. 9. 

A headless body of a testaceous color with a nearly complete wing 
· represents this species. Unfortunately it is not accurately drawn on the 
plate, the nearly invisible veins connecting the third and fourth longitud­
inal veins at their tips and closing the discal cell being omitted and the 
cross-yein being placed much too near the base. In reality it · should lie 
scarcely wit~in the middle of the discal cell, and the fourth longitudinal 

. VOL XIII-· -36 
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veil} should curve, brace-like ~ to meet it, while the third longitudinal 
vein, from which the cross-vein parts at a right angle, runs in a straight · 
course, as represented. The brace-like direction of the fourth longitudinal 
vein causes the disca1 cell to be of equal breadth in the distal half and 
about twice as broad as the proximal half, the whole cell being unusually 
long and narrow <?r fully five times as long as its greatest breadth. The 
first longitudinal vein reaches the margin ne;:trer the tip of the second lon­
gitudinal than the auxiliary vein. 

Length of headless body, 5mm; of wing, 4mm. 

Green River, Wyoming. One specimen, No. 59 (Prof. Leslie A. Lee). 

8 YRPHIDJE sp. 

Pl. 10, Fig. 9. 

Another species of Syrphidre appears to be represented in PI. 10, Fig. 
9, but it is too obscure for determination and is incompletely drawn on the 
plate. It is in any case a very sn1all species. The basal cells appear to 
be long, extending nearly to the middle of the wing; the third longitudinal 
vein is certainly simple, and there are no intercalaries. 

Green River, Wyoming. One specimen, No. 98 (Prof. L. A. Lee). 

DIPTERA ORTHORHAPHA Brauer. 

BRACHYCERA Zetterstedt. 

Family DOLICHOPODIDLE Loew. 

DOLICHOPUS Latreille. 

DoLICHOPUS sp. 

Dolichopus sp. Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 756 (1878). 

A specimen and its reverse are to be referred to this family by the 
structure of the abdomen and by the general aspect. The wings and head, 
however, are lacking. ·The thorax is globose, well arched, and, like the 
abdomen, of a light brown color, and ornamented with scattered, bristly, 
black hairs. The tip of the abdomen is recurved beneath. 

'I'he length of the fragment is 3.65mm. 

Green River, Wyoming. One specimen, Nos. 4124 and 4148 (S. H. 
Scudder). 
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Family CYRTID£ Loew. 

ACROCERA Meigen. 

AcROCERA HIRSUTA. 

Pl. 5, Fig. J?· 

.Acrocera kirsuta Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 755 (1817). 

A single very fragmentary specimen appears to belong in the neigh­
borhood of Acrocera, but is too imperfect to mention with .any certainty. 
The size of the insect, the small head, robust and coarsely haired thorax, 
stout and abbreviated abdomen, indi«ate a forn1 resetnbling that of Aero­
cera, and the tibire appear to be destitute of spurs; but the legs are not 
very slender and the rieuration of the fragment of the wing does not agree 
well with Westwood's figure of A. globulus Panz. in Walker's Diptera Bri­
tannica. ·There are, however, only a few longitudinal veins next the base, 
disconnected and faint, so that they afford very slight indication of the real 
character of the wings, and the transverse veins being obliterated nothing 
can be said of the basal cells. Thorax and abdomen of about equal size. 

Length of body, 4.!Jmm; head, 0.6mm; height of same, 1.3mm. 

Fossil Canon, White River, Utah. One specimen (W. Denton). 

Family ASILID£ Leach. 

STENOCINCLIS Scudder ( orero~, xzyx'Ai~). 

Stenocinclis Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 751 (1878). 

This genus of Asilidre is founded wholly upon characters drawn fro1n 
the neuration of the wing, the only portion of the insect preserved. It falls 
into the group · of Dasypogonina~ in which the second longitudinal vein ter­
minates on the margin apart fron'l the first longitudinal vein, instead of 
uniting with it just before the margin. It is not very far ren1oved from 
Dioctria, but differs from it and from all Asilidre I have examined in that 
the third longitudinal vein arises from the first before the middle of the 

. wing, instead of from the second longitudinal vein after its emission fron1 
· the first; the first longitudinal vein has therefore two inferior shoots, giving 
the wing a very peculiar aspect, and causing it to differ radically from all 
other Asilidre; indeed, it would be hard to know where to look for a simi­
lar feature among allied Diptera, unless it be in the anomalous group of 
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Cyrtidre. The wing is very slender and all the cells unusually elongated, 
which also gives it a unique appearance. 

8TENOCINCLIS ANOMALA. 

Pl. 9, Fig. 10. 

Stenocinclis anomala Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 751-752 (1878). 

This species is represented by a single fragn1ent of a wing, which I 
found in the Green River shales. Nearly all the neuration is preserved; 
but the posterior margin is absent and the length of the cells which border 
upon it can not be accurately determined. The insect was evidently small, 
with a long and slender wing. rrhe auxiliary vein terminates slightly 
beyond the middle of the costal margin; the first longitudinal vein runs up 
towatd the margin where the auxiliary vein terminates, and follows along 
next the edge far toward the tip, as usual in this group; the second longi­
tudinal vein originates fron1 the first a little way before the 1niddle of the 
wing, and with an exceedingly gentle sinuous curve, turning upward apic­
ally, tenninates a little way beyond the first longitudinal vein; the third 
longitudinal vein originates from the first as far before the origin of the 
second longitudinal vein as the distance apart of the tips of the first and 
second longitudinal veins, and, running at first parallel and aln1ost as close 
to it as the first longitudinal vein to the apical half of the costal margin, 
'but distinctly separate throughout, it diverges slightly from it in the middle 
of the wing and ter1ninates at the lower part of the apex of the wing, curv­
ing downward Inore strongly toward the margin ; at the middle of the 
divergent part of its course, which is very regular, it emits abruptly a supe­
rior branch, which afterward curves outward and runs in a very slightly 
-sinuous course to the margin,- curving upward as it approaches it. The 

· fourth longitudinal vein is seen to start fron1 the root of the wing, and runs 
in a straight course until it reaches a point just below the origin of the sec­
ond longitudinal vein, where it is connected with the vein below by the 
anterior basal transverse vein, and then bends a· little downward, running 
nearly parallel to the thi~d longitudinal vein, but continuing in a straighter 
course terminates on the margin at nearly . the same point; these two veins 
are connected by the small transverse vein midway between the anterior 
basal transverse vein and the forking of the third longitudinal vein ; the 
fourth longitudinal vein is connected by the posterior transverse vein • 
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(which is scarcely as long as the small transverse vein) with the upper apical 
branch of the fifth longitudinal vein just beyond its forking, or opposite the 
forking of the third longitudinal vein; the fifth longitudinal vein forks pre­
viously to this, emitting a branch barely before th~ point where the ante­
rior basal transverse vein strikes it, so that the branch almost appears to be 
a continuation of the transverse vein; and previous to this it has a distinct 

angle, where another vein is thrown off at right angles, directly opposite 
the upper extremity of the anterior basal transverse vein, and beyond the 
origin of the third longitudinal vein; the basal half only of the sixth longi­
tudinal vein can be seen, but its direction shows that it unites with the 
lowest branch of the fifth at its apex, as in Dasypogon. All the cells 
throughout the wing are exceedingly narrow. 

Length of wing, 6. 75mm; probable breadth, 1.6mm. 

Green River, Wyoming. One specimen, No. 4143 (S. H. Scudder). 

8TENOCINCLIS sp. 

Pl. 10, Fig. 15. 

Certainly to this family, not improbably to this genus, and perhaps to 

the single ~pecies described above, belongs the body of a fly figured on Pl. 
10, Fig. 15. It is a male. The thorax is very stout, naked~ and devoid of 
bristles. The femora stout, inflated, naked, and spineless ; the tibire not 

. one-third so stout, cylindrical, hairy, and apparent! y spinous, not so long 
as the femora; the tarsi densely hairy and spinous, the claws stout, strongly 
curved. The thorax and abdomen, the former more distinctly, show a 
microscopic longitudinal wavy carding of the integument, which is also 
faintly seen 'on the naked fen1ora. 

Length of body, 9.5mm; of femora, 2mm; breadth of latter, 0. 7mm. 

Green River, Wyoming. One specimen, No. 45 (Prof. L.A. Lee). 

AsiLIDJE sp. 

A fly, apparently of this family, but in too imperfect a state for any 
reasonable identification at present, was found by Dr. G. M. Dawson three 
miles up the North Fork of the Similkameen River, British Colun1bia, and 
numbered by him 67 and 68. 
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. Family STRATIOMYID.£ Leach. 

LITI-IOPHYSA gen. nov. ( 'Aieo~, tpvoa). 

This genus, of the section Beridina, is peculiar for the plump, ovate 
abdomen, son1ewhat as in Diphysa, for having no lower intercalary vein, for 
the distance at which the lower branch of the fourth longitudinal vein arises 
from the apex of the discoidal cell and for the presence of six spines on the 
1netanotum. 

The head is large and nearly as broad as the stout ~val thorax, the eyes 
occupying above all but a narrow mesial belt ab~ut a fifth the width of the 
head; the antennre apparently as in Xenon1orpha, short and tapering regu­
larly apically. The metanotun1 has six coarse, equidistant, and not very 
long spines, the middle pair a little stouter than the lateral. The auxiliary 
vein terminates a little beyond the middle of the wing, and a little beyond, 
like the first and second longitudinal, it curves upward rather strongly at the 
extremity. The third longitudinal vein is forked. The basal cells are of 
equallength·and half as long as the wing; the discoidal cell about twice as 
long as broad, two branches issuing from the two outer angles and the third 
branch from the lower border close to the second basal cell. Abdomen 
regularly ovate, broader than the thorax, composed of six visible segments, 
besides, probably, a basal segment, which the preservation of the fossil does 
not permit to be seen. 

LITHOPHYSA TUMULTA. 

Pl. 9, Fig. 31~ 

This species is represented by a single specimen which is tolerably well 
preserved. The thorax is darker than the head and abdomen, and the ob­
scurity of the base of the latter leads to the presumption that it was pale in 
life; the hinder edges of the abdominal segments are a little darker than 
the rest of the abdomen. The wings are clear excepting the fuliginous 
stigma which embraces the interspaces on either side of the second longi­
tudinal vein from where it parts from the third vein to its tip. The discoidal 
cell is almost regularly pentagonal, and would be quite so were the lower 
branch of the fourth longitudinal vein to arise a short distance farther toward 
the base; the base is o~tward, and the outer, upper, and lower sides are 
longer than the inner; it is situated about rnidway between the costal and 
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lower margins of the wing, and the auxiliary and first longitudinal veins, 
though closely approximate, are pretty distant from and parallel to the mar­
gin through n1ost of their course. 

Length of body, 5mm; of wing, 4.5mm; breadth of thorax, 1.5mm; of 
abdomen, 1.9mm; of wing, 1.75mm. 

Green River, Wyoming. One specimen, No. 4 (Dr. A. S. Packard). 

" ASAROOMYIA gen. nov. (a-, ad pi;, pvza). 

This genus, also belonging to the section Beridina, is distantly related 
to Ohiromyza Wied. Head slightly narrower than the globular thorax. 
Abdomen long, composed of seven joints, with nearly parallel side.s, broader 
than the thorax. Antennre with short basal, long and equal second, joint. 
Legs long and very slender, the tibire with a short row of spines near the tip, 
the apical ones no longer than the others. Wings with the third longitudinal 
vein sitnple, the first longer than the second basal cell, the discoidal cell emit­
ting three long and nearly straight veins to the border, all arising apically, 
a fourth vein arising from the second basal cell; fifth and sixth longitudinal 
veins uniting close to the margin. 

The simple third longitudinal vein, the unequally long basal cells, and 
the fourth branch of the fourth longitudinal vein with its origin from the 
second basal cell apart from the others, are characteristics which do not 
seem to be combined in any other genus. The discoidal cell is small, 
longitudinal, arched, situated a little above the middle of the wing. 

AS-ARCOMYI.A. C.A.D.A. VER. 

PI. 9, Fig. 17. 

Whole body and wings of a nearly uniform testaceous color, the thorax, 
legs, and principal veins of the wings a little darker. Metanotum with two 
large approximated basal bristles. The . wings are tolerably broad, the cos­
tal margin nearly straight most of the way to the tip, the auxiliary vein 
reaching to a little beyond the middle of the wing, the second longitudinal 
arising from the third a little sooner, or at about the middle, and ending 
after a gently sinuous course considerably less than rnidway from the tip of 
the auxiliary to the tip of the arcuate third longitudinal vein. First basal 
cell closed scarcely beyond the tip of the auxiliary, at the middle of the 
discoidal cell. (In the figure the cross-vein before this is an accidental mark 
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on the stone.) Discoidal cell about three times as long as broad; second 
basal cell about half as long as the wing. Legs very slender, the tarsi 
longer than the tibire, and the hind tibire at least with an outer row of short 
spines on the apical third; all the legs sparsely covered with not very long 
hairs. Abdomen very thinly clothed with distant, moderately long, slender 
hairs. 

Length of body, 4.5mm; of wing, 3.5mm; of hi~d leg, 4.2mm; of hind 
~ 

tibire, 1.3mm; of hind tarsi, 1.6mm. 

Green River, Wyoming. One specimen, No. 12 (Dr. A. S. Packard). 

NEMA TO CERA Latreille. 

Family TIPULID£ Leach. 

DIORANOMYIA Stephens. 

DICRANOMYIA STIGMOSA. 

Pl. 5, Figs. 16, 17, 25-27, 42,-43, 68, 69. 

Dicranomyia stigmosa Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 746-748 (1877). 

The neuration and the presence of a stigma in a fine, nearly perfect 
specimen of this species indicate a form closely allied to D. pubipennis 
0. S., but the absence of any pubescence at the tip of the wing at once dis­
tinguishes it from the recent species. At first I supposed that it differed 
from other species of Dicranomyia in the absence of the auxiliary vein; but 
after careful study a faint trace of its apical portion was found in the same 
position relative to the origin of the second longitudinal vein as in D. pubi­
pennis ; as there also, the first longitudinal vein curves down ward to, and 
terminates on; the second longitudinal vein, directly opposite the cross-vein 
uniting the discal cell with the third longitudinal vein, instead of on the 
costa; the subcostal cross-vein arises before the deflection of the first lon­
gitudinal, runs parallel with it until it curves, when it turns in the opposite 
direction to the costa. The discal cell is closed, but the cross-vein separat­
ing i.t from the second posterior cell is very faint, in which. re~pect it agrees 
better with other Dicranomyire than with D. pubipennis. The stigma is 
confined to that part of the space between the first and second longitudinal 
veins which lies beyond the origin of the third longitudinal vein, but it also 
extends upward to the costa; it is nearly circular and faintly fuliginous. 
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An oblique supernumerary vein runs to the center of the stigma from 
a point in the first longitudinal vein directly above the origin of the 
third; that is, from the inner edge of the .stiglna. rrhe outer and posterior . ' 

margins of the wing are profusely fringed with very delicate hairs, longer 
than the thickness of the stout costal vein. The antennre are fourteen­
jointed, about twice as long as the head, the basal joints of the flagellum 
subglobular, the others obovate, the apical one more than twice as long as 
broad; they are delicately vertiCillate, the hairs being but half as long 
as the width of the joints. The male anal lobes are broadly obovate, deeply 
and abruptly excised externally at the base, so as to leave a sharp right 
angle outwardly and a narrow peduncle on the inner side. Together the 
lobes are broader than the tip of the abdomen, and each is about half as long 
again as broad. 

Length of body, including the lobes, 6.5mm; antennre, 1.2mm; wings, 
7.5mm; anal lobes of male, 0.55mm. 

Fossil Canon, ·White River, Utah (W. Denton.) 
A second specimen of what is apparently the same species, judging 

from the anal lobes, is somewhat stouter, but is destitute of all other append­
ages, excepting indeterminate fragments of the rostrum, so that no further 
know ledge of the species can be gained from it. The rostrum, however, 

. would seem to be scarcely longer than the head. 
Chagrin Valley, White River, Colorado (W. Denton.) 
In another specimen, also a male, the body, one of the wings, and part 

of the legs of one side are preserved; the whole is much fainter than in the 
other specin1ens, but the auxiliary vein can be traced midway between the 
costal and first longitudinal veins throughout nearly its whole length. 
vVhat is apparently the rostrun1 is a very little longer than the basal joint 
of the antennre and a very little shorter than the head. The character of 
the male appendages adds to the proof that this belongs to the same species 
as those previously 1nentioned, but the stigrn.a of the wing is lost by the 
incompleteness of the preservation. The legs are very slender and deli­
cately hairy throt1ghout, with no sign of spurs, although it should be 
ren1arked that the extremities of the tibire are not well preserved. 

Length of middle femora, 5.25mm ; m}ddle tibire, 4.5mm ; hind femora, 
5. 7 5mm ; hind tibire, 5.5mm. 

Chagrin Valley, White River, Colorado (W. Denton.) 
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Another specimen is a female, with remnants of wings, having n1ost of 
the veins scarcely traceable; enough of the right wing remains to be sure 

~that it is this species, with which the size agrees. 
Fossil Canon, White River, Utah (W. Denton.) 

· Still another is similarly preserved; but on account of the partial 
folding of the wing no stigma can be seen, and the first longitudinal 
vein seen1s to unite, or almost unite, with the second so far from the 
branching of the latter that I was at first inclined to separate it; but the 
difference proves to be very slight. rrhe antennre of this specinlen are 
pretty well preserved, but so bent as not to allow of direct measurement; 
the size agrees well with other specimens, although it is slightly smaller 
than the second specimen mentioned, which, however, is rather larger than 
the average. The specimen is a female. 

Fossil Canon, White River, Utah (W. Denton). 
A head preserved on the satne stone as the last specimen probably also 

belongs to this species. 
In the last specimen to be mentioned we have the upper surface of an 

abdornen of a male Dicranomyia, _apparently of this species, twisted so as to 
present a lateral view _of the tip, showing the structure of the under surface 
of the appendages. . The under inner edge is evidently thickened, and a 
slight hook projects a little beyond the broad lobe; as the lobe itself is pre­
served in a different view from what holds in the other specimens, and there­
fore has a slightly different contour, the specin1en is judged to belong to this 
species only from the size of the abdomen and of its anal lobes. 

Chagrin Valley, White River, Colorado (W. Denton). 

DICRANOMYIA PRIMITIVA. 

Pl. 5, Figs. 20, 21, 65-67. 

Dicramrmyia primitiva Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., HI, 748 (1877). 

Two specimens, a little smaller than D. stigmosa, but still more closely 
resembling D. pubipennis, together with a third, which is simply a body, to 
which is attached the costal outline of a wing, and near whiph lies a leg, 
represent the female of this species. The two first mentioned are rather 
faintly preser\"ed7 but permit the venation to be traced with certainty, 
though with difficulty,. and with one of then1 a portion of ~ deta~hed (rnid­
dle or hind) leg rna y be seen. The neuration of the wing differs from that 
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of D. stigmosa in the shape of the discal cell, the inner border of which is 
straight, and strikes the incomplete fifth longitudinal vein exactly where the 
lower cross-vein strikes it, so that the two are continuous a:..1d produce no , 
break of direction in the fifth longitudinal vein. The auxiliary vein is not 
preserved, and there is no adventitious vein in the stigma, which otherwise 
is as in. that species. The wing is not so slender as in D. stigmosa. 

Length of body, 5.5mm; wing, 5.5-6mm; femur, 5mm; _tibia, 5.75mm; 

first two joints of tarsi, 3.5mm. The measuren1ents of the leg are doubtful. 
Fossil Canon, White River, Utah. (W. Denton.) 
Another poorly preserved specimen which by the structure of the male 

forceps is plainly to be referred to this genus is judged merely from its size 
to belong to this species, none of the characteristic parts of the neuration 
being preserved. The body is a very little sn1aller than in the females of 
this species, and the n1ale forceps are ovate and rather large. 

Length of body without forceps, 4.5mm; forceps, 0.35mm; breadth of 
one of them, 0.2mm. · 

On the same stone with this is a leg which probably belonged to it, 
though some distance from it; the length of the femur is 5mm; tibia, 4.5mm; 

the tarsi are broken. 
Same locality. 
A single wingless male, taken by Mr. Richardson at Green Ri .. Ter, 

Wyoming, can be referred doubtfully to this species. 
About fifteen other specimens of Tipulidre were collected by Mr. 

Richardson, Mr. Bowditch, and myself at Green River; but unfortunately 
not one of then1 presents the vestige of a wing and seldom anything more 
than the body. Probably some of them also belong to this species; others 
may with more doubt be referred to D. stigmosa but all are valueless for 
any precise determination, and, indeed, may not belong to Dicranomyia 
at all. 

DICRANOMYIA ROSTRATA. 

Pl. 5, Figs. 40, 41, 63, 64. 

Dicranomyia 1·ostrata Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 749 (1877). 

A single specimen larger than the other species pf Dicrano~yia and 
about the size of Tipula deere pita Scu dd. is provisionally referred to this 
genus. The head is very small, the thorax rather robust and very strongly 
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arched, and the abdomen shows it to be a female. The antennal joints are 
fifteen in number, the basal one stout, the apical slender obovate, the others 
globular; the pal pi are four-jointed, the last three joints equal, and together 
as long as the first, the whole rather longer than the head, and therefore 
rather long for a Dicranomyia. The legs are lacking, the single wing 
detached, broken at the base, and longitudinally folded. Such of the neura­
tion as can be disentangled agrees wholly with the peculiarities of this 
genus. 

Length of fragment of body without head, 6mm; breadth of head, 0.5mm; 

length of antennre, 2mm; palpi, 0.9mm. 

Fossil Canon, White River, Utah. (W. Denton.) 
A second specimen is referred to this species, but with some doubt, as 

it consists of only a trunkwith no appendages excepting the male forceps. 
The specimen is slightly smaller than the female, as we should expect, and 
the plates at the extremity of the body differ from those of the other fossil 

species described in being of a regular, short, obovate form. 
Length of body without- forceps, 6.25mm; of forceps, 0.6mm; width of 

same, 0.28mm. 

Same locality. 

SPILADOMYIA Scudder ( o7tz'Aa~, Jlvza). 

Spiladomyia Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 749 (1877). 

This genus is founded upon a peculiar forrn of fly allied to Dicranomyia. 
The palpi are no longer than the head; the thorax is comparatively slender, 
the legs very long and slender, and the wings shaped rnuch as in Dicra-

. nomyia, with a peculiar neuration. The auxiliary vein terminates some 
way beyond the middle of the costal border; the first longitudinal vein 
terminates in the second, close to the tip of the wing·; the second originates 
from the first beyond the middle of the wing, but some distance befor~ the 
tip of the auxiliary vein; the third longitudinal vein originates from the 
second, near the middle of its course, beyond the tip of the auxiliary vein; 
a little distance beyond its origin, but much nearer the tip of the wing than 
usual, it is connected by a cross-vein with the fourth longitudinal vein; 
the first and second posterior cells are therefore very short ; there is, then, 
but a single submarginal cell, three, or, if a very slight fork at the apex 
of. the posterior branch of the fourth longitudinal vein be counted, four 

posterior cells, and no discal cell. 
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8PILADOMY IA SIMPLEX. 

Pl. 5, Fig. 37, 38. 

Spiladomyia simplex Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 750 (1877). 

A single specimen and its reverse show nearly all the parts of the 
body, but all are faintly preserved, so as to be very difficul~ of study. · The 
specimen is a female; nearly all the legs are preserved, and all but the base 
of the wings; the latter, however, trail along the abdomen, so that parts are 
obscured and the neuration is exceedingly faint. . The head is sn1all, the 
eyes almost exactly circular, the palpi_ a little shorter than the head, t~e 
antennre composed of cylindrical joints, a little longer than broad, the legs 
slender, with femora, tibire, and tarsi of nearly equal length, and the wings 
as long as the body. The anterior branch of the fourth longitudinal vein 
is abruptly bent at its base, so as nearly to connect with the cross-vein 
uniting it with the third longitudinal vein, and the first and second posterior 
cells are scarcely more than three times as long as· broad. The ~bird poste­
rior cell is but very insignificant, as the posterior branch of the fourth 
longitudinal vein forks but slightly and near its tip. The neuration of ~he 
lower part of the wing is uncertain. 

Length of body, 7.5mm; palpi, 0.35mm; fore femora, 4.5mm; n1iddle 
' fen1ora, 4.5mm; hind femora, 4.5mm; fore tibire, 4.65mm; n1iddle tibire, 4.5mm; 

hind tibire, 4.5mm; fore tarsi, 4mm; middle (or hind) tarsi, 4.5mm. Measure­
ments of tarsi uncertain. 

Chagrin Valley, White River, Colorado. (W. Denton.) 

PRONOPHLEBIA Scudder ( ;rpmr, cpJtifJzor). 

Pronophlebia Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 750 (1877). 

This genus differs from all Tipulidre known to me in the early origin 
of the t~ird longitudinal vein, which springs frorn the second almost imme­
diately after its own separation fron1 the first lon6·itudinal vein and some 
way before the tip of the . auxiliary vein ; the second longitudinal vein 
arises near the middle of the wing and branches, the inner branch apparently 
forking near its tip. These characteristics readily serve to distinguish it 
from other Tipulidre. rrhe head is small, the antennre long, very slender, 
and more thari thirteen-jointed. They are too imperfect in the specin1en 

studied to allow of any further statement. The palpi are not preserved, but 
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the thorax is strongly arched and the neuration indicates that the genus 
belongs to the Tipulidre brevipalpi, and with other signs that it is probably 
one of the Limnophilina, although the auxiliary cross-vein appears to be 
exactly opposite the origin of the second longitudinal vein. . It is perhaps 
most riearly allied to Trichocera. 

PRONOPHLEBIA REDIVIVA. 

Pl. 5, Fig. 39. 

Pronophlebia rediviva Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 750-751 (1877). 

The single specimen of this species i~ spread at full length, but the 
stone containing it is broken. The .specimen is a male. The antennre are 
considerably longer than the head and thorax together, and the joints are 
shaped and ornamented as shown in the figure of Dolichopeza in Walker's 
Diptera Britannica. The head is small and the eyes so well preserved that 
they can be seen as in a living creature. The wings are very long and 
slender; the auxiliary vein terminates some distance beyond the middle of 
the wing; the first longitudinal vein about midway between that and the 
tip; the second longitudinal vein arises just within the middle of -the wing, 
and the third longitudinal vein less than half the distance from that to the tip 
of the auxiliary vein; the second longitudinal vein forks just beneath the tip 
of the auxiliary vein, its upper branch bends just beneath the tip of the first 
longitudinal, and its lower branch appears to fork just beyond the middle 
of its course.- Cross-veins appear to divide the interspace between the 
second and third longitudinal veins (the second sub1nargi~al cell) into three 
equal parts, and there is certainly a cross-vein in the interspace between 
the fourth and fifth longitudinal veins (the second basal cell) directly oppo­
site the origin of the third longitudinal vein. 

Length of body, 9.25mm; antennre, 2.6mm; 'vings, 9.25mm. 

White River, near the Colorado-Utah boundary (W. Denton). 

CYTTAROMYIA Scudder (uvrrapo~, pvza). 

Oyttaromyia Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 751 (1877). 

This genus of Tipulidre differs somewhat remarkably from any known 
to me. It appears to belong among the Tipulidre brevipalpi, the first longi­
tudinal vein terminating in the second much in the manner 9f Dicranomyia, 
with which, however, this genu$ seems to have little else in con1mon. 
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Although the first longitudinal vein terminates in this way, no trapezoidal 
cell is fonned near its extremity after the manner of the Tipulidre longipalpi, 
but this portion is quite as in Dicranotnyia. The position of the auxiliary 
vein is indetenninable from the fragment I have seen; but the ''posterior 
intercalary vein" of Loew issues from the lower outer angle of the disc<tl 
cell at a long distance from the great cross-vein, and in direct continuation 
of the fourth longitudinal vein. All these characteristics place it with the 
Tipulidre brevi pal pi; but the points wherein it . differs from them, as- indeed 
from all other Tipulidre, are not a little extraordinary._ Appa~·ently it has 
certah~ relations with theAmalopina, a:nd has some resetnblance to Symplecta, 
but it n1ay 15e questioned whether it should not form a section by itself in 
the neighborhood of the Ptychopterina. 

The first longitudinal vein terminates in the upper b1~anch of the second 
at rio great distance from the tip of the wing; at the same point it is con­
nected with the costa by an oblique cross-vein running in continuity with 
its terminal portion. There are three submarginal cells and a secondary discal 

cell. The large number of submarginal cells is due to the forking of the 
posterior branch of the second longitudinal vein, just as two subinarginal 
cells are forn1ed in Anisomera by the forking of the anterior branch of the 
same vein. 'rhe secondary discal cell is formed by the division of the third 
subn1arginal cell by a cross-vein, which unites with the elbow of the basal 
portion of the lower branchlet of the fork of the second submarg-inal vein, 
and leaves two cells beyond the supplementary discal cell, just as there are 
two cells (the first and second posterior) beyond the true dis cal cell ; the 
~atter lies directly below the secondary discal cell, but is twice as large as 
it. · This is an anomaly quite unique, so far as I am aware, among the 
Tipulidre. 

0YTTAROMYIA FENESTRATA. 

PI. 5, Fig. 78. 

Cyttaromyiajenestrata Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 751-752 (1877). 

This species is represented by the portion of a wing and its reverse, 
containing a little more than the distal portion with nearly all the important 
part of the neuration. The striking peculiarities of this have been pointed 
out in the description of the genus; but a few minor points, probably of 
specific value, may be added. The second longitudinal vein originates far 
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back toward (perhaps before) the middle of the wing, and half-way to the tip 
forks abruptly, the anterior branch immediately arching over and running 
to a point just above the extreme tip of the wing; the space between this 
portion of its course and the first vein is infuscated, forming a stigma; the 
posterior branch forks half-way toward the tip, the upper branchlet being 
in almost direct continuity with the main branch, while the lower diverges 
suddenly from it and unites with the cross-vein fron1 the ·third longitudinal 
vein, after which it runs parallel to the other branchlet; the third longitud­
inal vein springs from the posterior branch of the second directly after its 
ongin. The first and second posterior cells are of the saine length as the 
lower two submarginal cells, and the discal cell is of a similar length. The 
lower part of the wing is confused from folding, but there is a cross-vein 
uniting the fourth and fifth longitudinal veins next the inner extremity of 
the discal cell; the discal cell extends farther by its own width toward the 
base of the wing than the secondary discal cell, and there is a slight appear­
ance on the stone, as if the middle of the cross-vein forming the inner limit 
of the discal cell were united by a cross-vein to the second longitudinal vein 
shortly before it branches, thus forming a prediscal cell of irregular shape 
and about as long as broad. 

Length of fragment, 5.5mm; width of n1iddle of wing, 2mm. 

Fossil Canon, White River, Utah. (W. Denton.) 

TIPULA Linne. 

'riPULA DECREPITA. 

Pl. 5, Figs. 56, 57. 

Tipula decrepita Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 752 (1877). 

A single specimen, poorly preserved, is to be referred to the genus 
Tipula (s. str.). The head is small, the antenna! joints very slender, obo­
vate, between two and three times as long as broad, the thorax well arched, 
and the abdomen indicating a female; the legs are lacking; both the wings 
are present, but poorly preserved, and one of 'them imperfect; even the 
perfect one is badly folded longitudinally, but the costal border is nearly 
uninjured, and indicates the generic affinities, from the peculiar nature of 
the venation toward the apex; instead of forming toward the termination 
of the first longitudinal vein a large stigma-like cell, the second longitudinal 
vein appears to form, with· a slight vein springing from below, a long and 
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exceedingly slender cell, above and outside of which the wing is slightly 
clouded. 

Length of body · without head, 6mm ; diameter of head, 0.6mm ; length 
of wings, 8.5mm. 

White River. (W. Denton.) 

TIPULA TECTA. 

Pl. 5~ Figs. 46, 4 7. 

Tipula tecta Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., III, 752-753 (1877). 

A single specimen preserved on a dorsal aspect is of a larger size than 

the other Tipulidre from this locality; its precise relationship can not be 

detern1ined until other specimens are discovered, as it has no head nor 
legs, except -a very slender fragrnent of a tibia; and the wings, being Ion- · 
gitudinally folded and partially concealed by the body, along which they 
lie, show only that the neuration is not discordant with that of the crane-. 

flies, with which its other features agree. The specimen is a female, with a 

slight, not greatly arched, thorax, and full and plump, though still sle!J.der, 
abdomen nearly as broad in the middle as the thorax. 

Length of thorax, 1.4mm; breadth of sarne, 1.25mm; length of abdomen, 
4.75mm; breadth of same, 1.15mm; length of wings, 7mm 

Fossil Canon, White River, Ut3th (W. Denton). 

TIPULA SPOLIATA. 

Pl. 10, Fig. 4. 

Fragments of wings only are preserved in two of the specimens referred 
here; but a third, in which the wings uniform in tint with dusky veins are 

thrown ~p parallel to each o.ther in front of the head, shows also tlw body 
and part of the anteilnre, which are equal and sparsely covered with very 
short hairs. · There is no trace of a stigma on any of the wings, and the 

cell at theplace of the stigma is subfusifonn in shape and nearly six times 
as long as broad, the third longitudinal vein arising only a little before the 
end of the great cross-vein. The discal cell is rather less than half as 
long again as broad, its . lower inner angle is scarcely more than a right 

angle, and the fifth longitudinal vein is bent at a considerable angle at ·the . 
VOL XIII--37 
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great cross-vein, so that its apical portion and the sixth longitudinal vmn 
converge rapidly. The tip of the wing is decidedly below the middle. 

Length of body, 12.75mm; of wing, 14.5mm; breadth of same, 3.5mm. 

Green River, Wyoming, Three specimens, Nos. 15 and 74, 42, 43 

and 44 (Dr. A. S. Packard). 

TIPULA. SEPULCHRI. 

Pl. 10, Fig. 1. 

A single specimen IS preserved, showing a nearly complete wing 
(imperfect at the base), parts of the body, with the head and pal pi and 
parts of the antennre. The antennre are similar to those of T. spoliata, and 
the palpi of similar form and clothing but slenderer. The wing is slightly 
larger than in T. spoliata, with a distinct subtriangular stigma, but with no 
other marking about the dusky veins. The stigmata! cell has its lower 
bordering vein berit some way beyond the middle, and the cell is long and 
slender, fully eight times longer than broad, the third longitudinal vein 
arising from the second much earlier ·than in T. spoliata, considerably 
before the lower end of the great cross-vein. The discal cell is about half 
as long again as broad, its lower inner angle much more than a right angle; 

the fifth longitudinal vein is scarcely bent where it strikes the great cross­
vein, and its apical portion therefore scarcely converges with the sixth lon­

gitudinal vein. The tip of the wing is only a little below the middle of the 

wing. 
Length of wing, 15mm; breadth, 3.75mm. 

Green River, Wyoming. One specimen, No. 9 (Dr. A. S. Packard). 

Family CHIRONOMID£ W"estwood. 

CHIRONOMUS Meigen. 

0HIRONOMUS SEPTUS. 

Pl. 10, Fig. 8. 

A single specimen in which the wings are in1perfectly preserved, being 
obscured by the abdomen, over which they are folded The antennre are 
hidden. The body is preserved on a partially later~l view and has an 

S-shaped form, the head being closely appressed to the l9wer front of the 

thorax, which is elevated behind . the middle, and the abdomen curved 

• 
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· upward, its tip rather indicating the specimen to be a male. The legs are 

well preserved, and the wings so far as their venation can be made out 

indicate a Chironon1us. One antenna is preserved and is very slender iJ?.deed, 
about a third or a quarter the width of the front tibia and about as long as 
the eye; it is not shown on the plate and is obscure from its crossing the 
-front tibia; its basal joint is rounded ovate, twice as stout as the stem, 
which is equal, with a blunt tip; no hairs can be detected except some exces­
sively delicate ones close to the base, the only portion excepting the tip which 

is not obscured by the tibia; all the joints of the sten1 appear to be cylin­
drical and in no way moniliform. The legs are of nearly equal length. rrhe 
tibioo are slightly longer than the femora and of the length of the thorax; 

the first joint of the tarsi is less than .half as long as the tibia, and the 
retnainder of the tarsus a little more than half as long again as the first 

joint. The fen1ora and tibioo are sparsely clothed with very short delicate 
hairs, and the tibioo and tarsi, · and especially the latter; have in addition a. 

few inferior rows of distant short delicate spines, a pair of which, as short 
as the others, are apical in the tibioo, and perhaps also in the tarsal joints. 
The whole body is uniformly testaceous, slightly infuscated by the sparse 
clothing of short fine hairs. 

Length of body, 3mm; of thorax, 1.2mm; of legs, about 3.5mm. 

Green River, Wyoming One specimen, No. 10 (Dr. A. S. Packard). 

0HIRONOMUS DEPLETUS. 

Pl. 5, Fig. 62. 

Chironomus depletus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 744 (1877). 

A single mutilated specimen of this insect ren1ains, and is doubtfully 
referred to Chironomus. The thorax is moderately robust and the . abdo~­
men rather plump for a Chironomus. The antennoo are broken, and only 
the costal border of one of the fore wings can be seen ; this shows that the 
second longitudinal vein terminates in the middle of the apical, and the first 
longitudinal apparently in the middle of the basal, half of the wing. The 
legs are moderately long, slender, the tibioo finely spined, the spines 
arranged on the middle legs in a somewhat verticillate manner, and termi­
nating with two or three long spurs; the femora are rather short, the tibioo 
considerably longer, but not so long as the tarsi. 
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Length of body, 3mm; of wing, 2.3tnlll; of fore femora, 0.68mm; of fore 
tibire, 0.6mm; of fore tarsi, 1 mm; of middle tibire, 1 mm ; of middle tarsi, 
1.25mm. 

Chagrin Valley, "\Yhite River, Colorado. One specimen (W. Denton). 

CHIRONOMUS PATENS. 

Pl. 5, Figs. 18, _19, 28. 

Chironomus patens Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 744-745 (1877). 

A single specimen, very well preserved, represents a species which IS 

provisionally referred to Chironomus. Nearly all the parts are present, and 
the neuration of one of the wings is nead y perfect, showing the structure of 
Chironon1idre, but differing apparently from any genus yet characterized. 

The antennre are parted and bent, but apparently perfect; they seem to be 
fifteen-jointed, the joints square, the apical no larger than the others, and 
all apparently furnished (as indicated at one point only) with a fringe of 
profuse, exceedingly delicate hairs, as long as the joints. The body is slen­

der and the wings three times as long as broad; the costal vein runs only 
to the tip of the wing, and the rnargin beyond it is very faint; the first lon­
gitudinal vein runs uninterruptedly to the middle of the apical fourth of the 

wing; the second longitudinal nearly to the tip; the third longitudinal vein 
takes its rise from the second in the middle of the basal half of the wing, 

and parts widely from the second, leaving an unusual space devoid of neura-
, tion next the apex · of the wing; the fourth arises from the third rather 

. abruptly a little beyond its base, and has close · beneath it the remnant of a 
- vein or a fold in the wing; the next vein forks just beneath the origin of 

the fourth longitudinal vein, and leaves beneath it, next the posterior mar­
gin, a broad space without veins ; the two basal cells are very short, and 

there appear to be no other transverse veins in the whole wing; all the 
veins ate hirsute. The legs are long and slender, and covered with spinous 
hairs arranged in exact longitudinal rows, giving the legs a striped appear­

ance . under the microscope ; the femora ~ire rather short, and the tibire and 
tarsi of very unequal length excepting on the hind legs; the tibire and all 

:the joints of the tarsi are furnished apically with small spurs. 
L'ength 'of body, 3mm; antennre, 1 mm; wings, 2.1 mm; fore femora, 

0.5(~)mm; rniddle fen1ora, 0.6mm; -hind femora, o.smm; fore tibire, 0.8mm; 
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middle tibire, 0.9mm; hind tibire, 1.4mm; fore tarsi, 1.8mm; middle tarsi, 
2.3mm; hind tarsi, 2.1 mm. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). 

CHIRONOMUS sp. 

Chironomus sp. Scudd:, Bull. U. S. Geol. Geogr. Surv. Terr., IV, 749 (1878). 

A minute specimen apparently of this fan1ily. Unfortunately it has 
no wings, and little can be said of it more than to record its occurrence ; it 
is 3mm long, has large eyes, a stout thorax, and altogether resembles a Chi­
ronomus; it is however distinct from any found in the White River shales. 

Green River, Wyoming. One specimen, No. 141 (F. C. A Richardson). 

CHIRONOMIDJE sp. 

Pl. 5, Figs. 32, 33. 

An indeterminate species of this family, whose generic affinities can not 
be discovered from the entire absence of neuration in the wings and the 
loss of every other characteristic feature, presents a side view of the body 
with fragments of legs. The insect is minute, measuring but 2. 7 5mm long. 
It n1ay possibly belong to the Cecidomyidre . 

. Chagrin Valley, White River, Colorado (W. Denton). 

CHIRONOMIDJE sp. 

Pl. 5, Fig. 24. 

Another similar . specimen, but distinct from the above, exhibits · a dor­
sal aspect, and little besides the trunk is left. The thorax is comparatively 

stout, the head nearly as broad as the thorax, and the abdon1en very slender 
and equal. The body is 3.25mm long. 

Chagrin Valley, White River, Colorado (W. Denton). 

CHIRONOMIDJE sp. 

A third indeterminate species probably belongs to this group, but the 
specimen is too indistinct to be of much value. It is a female. The ari­
tennre are a little longer than the head, the head a little narrower than the 
abdon1en, the latter tapering to a point. The costa of one wing is present 
and the rather short and moderately stout legs of the opposite side. 

Length of body, t.smm; of middle femur o.smm; of Salne tibire, 0.5mm. 

Fossil Canon, White River, Utah (W. Denton). 
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Family CULICID..tE Stephens. 

CULEX Linne. 

CuLEX DAMNATORUM. 

Pl. 10, Fig. 14 2 • 

None of the. specimens referred here show much of the neuration of 
the wings excepting parts of longitudinal veins, but the other character­
istics are unmistakable. The eyes are surrounded by a fringe of curved 

lashes as long as the width of the eye. The antennre (all the specimens 

are females) are fully as long as the thorax, slender, tapering, the joints 
almost three times as long as broad, cylindrical, clothed· sparsely with ex­

cessively short hairs, and showing signs here and there of a thin whorl of 
fine hairs at the base of the joints a little longer than the joints themselves. 

Palpi about as long as the head, more than twice as stout as the basal por­
tion of the antennre, the last joint almost obpyriform, bluntly terminated, 

about three tjmes as long as broad, and briefly hairy. Proboscis as stout 
as the pal pi, stouter than the fore ti~ire, nearly or quite as long as the thorax. 
Legs long and slender, clothed sparsely with fine short spinous hairs, and 
the tibire with inferior rows of more distant, longer, but still brief spines, 
and the first joint of the tarsj with inferior rows of short, close set spines. 
Hind tarsi nearly as long as the abdomen. 

Length of body, 6mm; of thorax, 1.8mm; of antennre, 2mm; of proboscis, 
1.9mm; of fore legs beyond coxre, 5:6mm; of fore femora, 1.6mm; fore tibire, 
1.8mm; fore tarsi, 2.2mm; hind fen1ora, 2.5·mm; hind tibire, 2mm; hind tarsi 

(broken just short of extremity), 3mm. Measurements fron1 specimen figured. 

Green River, Wyon1ing. Three specimens, Nos. 16, 38, 39 (Dr. A. 

S. Packard). 

CuLEX PROA VITUS. 

Pl. 5, Figs. 8, 9. 

Culex proavitus Scudd .. Bull. U.S. Geol. Geogr. Surv. Terr., III, 744 (1877). 

A poorly preserved specimen in which only fragments of the legs can 
be seen, and the wings are so crumpled and folded as to prevent tracing the 
neuration. What can be seen resembles the neuration of the Culicidre, and 
the veins and borders are heavily fringed with long hairs. The body is 
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slender and the insect tninute; the proboscis is about as long as the head 
and thorax combined, and the last joint of the equally·'long pal pi is cuneate, 
the base rounded. 

Length of body, 2.2mm; of proboscis, 0.9mm. 

Fossil Canon, Wliite River, Utah (W. Denton). 

CORETHRA Meigen. 

CoRETHRA EXITA. 

Pl. 5, :Figs. 22, 23. 

Corethra exita Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 744 {1877). 

A specimen, vie,ved from above, with expanded wings, and destitute of 
legs, palpi, and all bu.t the basal joints of the antennre. The broad head, 
stout basal joint of antennre, general form and sjze, with such of the neura­
tion of one wing as can be determined, indicate the genus; seven of the 
abdominal segn1ents are very clearly marked, and the specimen appears to 
be a ·male. rrhe body is slender; the head, thorax, and abdom~n of equal 
width; the wings slender and of about equal length with the body .' The 
fourth longitudinal vein runs in a nearly straight line over the basal half of 
its course, but is gently arched be-yond; the fifth originates from the fourth 
in the middle of its straight portion, runs nearly parallel with it so long as it 
continues straight, and afterward diverges considerably; the first longitudinal 
vein appears to run to the tip of the wing. 

Length of body, 4.25mm; of wing, 4;25J.Jm; breadth of latter, o.smm. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). 

Family BIBIONID.£ Westwood. 

PLECIA Wiedemann. 

PLECIA SIMILKAMEENA. 

· Pl. 3, Figs. 20-22. 

Pe_nthetria similkameena Scudd., Rep. Progr. Geol. Surv. Can., 1877-1878, 177-179B (1879). 
Plecia similkameena Scudd., Zittel, Handb. d. Palreont., I, ii, 811, Fig. 1086 (1885). 

Five specimens, three of them with their reverses, represent very fairly 
a species of Plecia, one of them certainly a male, and remarkably perfect. 
The body of this male is of nearly equal size throughout, scarcely thickened 
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at the thorax. The male antennre consist of ten joints, and they are monil­
iform, very _gently and slightly decreasing in size to the tip, the apical joint 
smallest, all together a little longer than the height of the head. Legs of 
the male long and slender, all the femora of equal length (the n1iddle pair 
perhaps a little shorter than the others), slightly thickened, especially on the 
apical half. All 'the tibire are very long, slender, equal, covered below with 
a dense clothing of very delicate and short hairs, and furnished above with 
a row(~) of very short, delicate, minute, recumbent spines, the apex devoid 
of spurs; the first pair is about as long as the fore femora; the second is con­
siderably shorter than the n1iddle femora, while the third pair is longer than 
the hind femora. The tarsi are scarcely ~horter than their respective tibire; 
the first joint is nearly as long as the rest of the tarsus, excepting on the 
middle legs, where it only equals the -two succeeding joints taken together; 
the remaining joints are subequal in length (on the middle legs the second 
and third joints are longer than the fourt4 and fifth), anq. the last is armed 
with a delicate pair of divergent claws. The whole body and the appendages 
are blac~. The wings are fuliginous, deepening in tone toward the front 
margin; they are nearly as long as the body and about three tin1es as long 
as broad. 'rhe first and second longitudinal veins are straight and approx­
imate to the front margin, the latter striking it scarcely beyond the middle 
of the apical half of the wing, the former at about the middle of the third 
quarter; the third longitudinal vein diverges fron1 the second at some dis­
tance before the middle of the -wing, is connected by the middle transverse 
vei'1 a little beyond the middle of the wing to the fourth longitudinal vein, 
and forks either at a little more (J) or at a little less (~) than . one-third the 
distance from the cross-vein to the apex of the wing/ the lower branch 
striking the tip, while the other, strongly curved, strikes the margin at 
about one-third (J), or a little more than one-third(~), the distance from the 
apex of the second .to that of the lower branch of the third longitudinal 
vein; the fourth longitudinal vein is very nearly straight un~il it forks, con­
siderably (J) or a little(~) nearer tha middle transverse vein than the origin 
of the fork of the vein above ; the branches part widely at base, the upper 
more arcuate than the lower; the fifth longitudinal vein forks as far from 
the base of the wing as the divergence of the second and third longitudinal 

1 The sexes in this genus differ in neuratiou, aud, as the wing attached to the body of the male dif­
fers from the other wings in the particular above mentioned, I look upon the others as belonging to 
females of the same species, and describe them accordingly. 
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veins, the upper branch being connected just beyond its origin with the 
fourth longitudinal vein, which is of the same length as the middle trans­

verse vein, and lies as far within as that without the n1iddle of the wing. 

In none of the specimens (owing to imperfect preservation) can the sixth 

longitudinal vein be traced beyond the basal transverse vein. 
Length of body, 11 mro; breadth of thorax, 1. 7 5mm; of abdon1en, 1.2mm; 

length of femora: fore 3.5mm, nliddle 3.5 (~) mm, hind 3.5mm; of tibire: fore 
3.65mm, middle 3.25mm, hind 4mrn; of tarsi: fore 3mm, nliddle 2.75mm, hind 3.5mm; 

of first joint of tarsi: fore 1.4mm, middle 1 mm, hind 1.5mm; length of wing, 

1 omm ; breadth of ~mn1e, 3.5mm. All the measurements are taken from the 

male. 
Sin1ilkameen River, British Columbia. Five specimens, Nos. '16, 79-

83 (Dr. G. M. Dawson, Geological Survey of Canada). 

PLECIA PEALEI. 

Pl. 4, },igs. 2, 3, 10, 11, 12. 

This species differs from P. similkan1eena mainly in a single point, the 
earlier forking of the fourth longitudinal vein, the stalk of which is as short 
as or shorter than the middle transverse vein, while in the British Columbia 

species it is about twice as long. The superior fork of the third longitud­

inal vein is also a trifle shorter, although it does not appear to arise any 
earlier. The cross-vein uniting the fourth longitudinal vein with the branch 
of the fifth (next its base) is not shown in the figures, and the neuration is 
imperfect in Figs. 2 and 3 at several points. The species is of the san1e 

size as P. similkameena, but a couple of specimens, thought at first to be 
distinct from apparent differences in their obscure neuration, but which 
turned out to be identical on closer inspection, are somewhat smaller than 
the average. The species must have been exceedingly common in the beds 

at Twin Creek, Wyoming, for out of more than fifty specin1eus of fossil 
insects obtained for rne by the brothers Bell at their coal bed all but one 
or two belong to this species. They are preserved in a whitish fetid shale. 

They are mostly in a very poor state of preservation, the best of thern 
being shown in Figs. 2, 3, and 11, the last showing the average size. Much 

better specimens,. however, were obtained by Dr. A. C. Peale in October, 
1877, in beds on the sarne creek, about thirty-five to forty miles northeast 
of ;Randolph, on a darker shale, where the specimens were equally abundant 
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and excellently preserved, as see Figs. 10 and 12. Dr. Peale brought home 

nine slabs, numbered 1 to 6, containing ten specimens, with reverses of four 
of then1. Three or four good specimens were also sent me from Twin · 

Creek by Prof. J. S. Newberry, and were then taken for the preceding 
species. 

Named for the geologist Dr. A. C. Peale, who has been quick in the 

discovery of insect-bearing shales in the West. 

PLECIA DEJECTA. 

Pl. 10, Fig. 17. 

This species is in most respects nearer P. similkameena than P. pe~lei 
from the neighboring region to the north, but it is considerably srnaller 
than the former and than most specirnens of the latter; a single well pre­
served and nearly perfect specimen has been found, in marked contrast to 
the abundance o P. pealei to the nort_h. As in P. pealei the superior branch 

of the third superior vein is no longer, or scarcely longer, than the distance 
fron1 the median transverse vein to the origin of the branch, w bile, on the 

other hand, it resembles P. similkameena in that the length of the median 
transverse vein is double that of the distance from it to the fork of the fourth 

longitudinal vein, represented a trifle too short on the plate. The legs are 

as in the other species as far as noted. 
Length of wing, 7.5mm; breadth of same, 3mm. 

Green River, Wyoming One specimen, No 8 (Dr. A. S. Packard). -

Family MYCETOPHILID..tE "Westwood. 

SCIARA Meigen. 

SciARA DEPERDITA. 

Pl. 3, Fig. 17. 

Sciara deperdita Scudd., Rep. Progr. Geol. Surv. Can., 1876-1877, 457-458 (1878). 

The remains of this species consist of a single perfect wing and the 
fragments of an eye whose facets are 0.0165mm in diameter. The wing is 

oval and regularly rounded, with a somewhat abrupt inner angle, the sur­

face covered with microscopic hairs. Judging from Winnertz's descriptions 
this insect must be more nearly allied to S. ungulata Winn. than to any 
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other of the numerous species mentioned in hi~ monograph of the group. 
The costal and first and second longitudinal veins, together with the cross-

1 

veins uniting the two latter, are -much heavier and darker than the other 

veins of the wing ; the veins near the center of the wing and from there 

toward the ba~e are more delicate and fainter than elsewhere; but this 
perhaps is due to their indifferent preservation; the costal vein, which 

scarcely fails of reaching the tip of the wing, is covered with fine and short 
spinous hairs. The first longitudinal vein strikes the middle of the costal 
margin, and the cross-vein below unites it at the middle with the second 
longitudinal vein; the auxiliary vein is very obscure though broad and 
scarcely extend!:; more than half-way to the cross-vein, in close juxtaposi­

tion to the first longitudinal vein ; the transverse shoulder vein is equally 
faint, oblique, uniting the 1niddle of the auxiliary vein with the costal rnar­

gin. The second longitudinal vein is strongly bowed and extends nearly 
to the tip of the costal vein. The basal undivided part of the third longi­

tudinal vein is straight, originates from the second barely beyond the tip of 
the auxiliary vein, and forks somewhat abruptly at the· n1iddle of its course 
and just beyond the extretnity of the first longitudinal vein; shortly 
bey<?nd their origin the forks are very nearly straight and quite parallel to 

the tip, the upper fork _striking exactly the tip of the wing; the tips of the 

two forks and of the second longitudin~l vein are equidista~t, and the costal 
·vein terminates midway between the extremity of the second and of the 

upper fork of the third longitudinal vein; the tip of the fourth is slightly 
farther fron1 that of the lower fork of the third longitudinal vein than the 

separation of the two forks. The fourth and fifth longitudinal veins are 
straight and subparallel at base, beginning to diverge where they bend 
downward, just beyond the middle, the tip of the fourth lying about nlid­

way between that of the fifth and the lower fork of the third longitudinal 

vein. The sixth longitudinal vein is rudimentary and very indistinct, 

extending less than a quarter-way toward the margin. 
Length of wing, 2. 7 5mm; breadth, 1.25mm. 

- Quesnel, British Oolun1bia. One specimen, No. 44 (Dr. G. M. Daw­
son, Geol?gical Survey of Canada). 
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SciARA scoPULI. 

Pl. 10, Fig . . 16. 

A little slab brought home by Dr. Packard has two flies upon it in close 
proximity, one preserved on a dorsal, the other on . a lateral aspect. The 

venation in both is obscure, but they apparently belong to the Sciarina -at 
least. The head is rather small, the antennre are rather coarse, cylindrical, 
equal, shorter than the thorax. Legs very long, exceedingly slender, the 
tibire without apical thorns, or rather without conspicuous thorns, all the 

legs covered with excessively delicate aculiform hairs. Wings with only 
two distinct veins, which run nearly parallel, not far from the front border, 

and the second of which terrninates a little above the middle of the tip, and 

below it a deeply forked vein, apparently n1uch as in Bciara proper. 
Length of body, 3.25mm ; of antennre, 1 mm ; of legs, 4.25mm ; of wings, 

Green River, Wyoming. One specimen, No. 2. (Dr. A. S. Packard) 

MYCETOPHILA Meigen. 

MYCETOPHILA OCCULTATA. 

Pl. 5, Figs. 44, 45, 54, 55. 

Mycetophila ocmtltata Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 753 (1877). 

A single poorly preserved specimen and its reverse present an upper 
view of the insect, with the wings folded over the back, the legs crowded 

together, and the antennre lying beside the body. The antennre are about 
as long as the head , and thorax, the joints scarcely longer than broad, 

nearly cylindrical, scarcely at all n1oniliforn1. · The legs are comparatively 
slender, hairy, and unarmed, not very long. The character of the venation 
shows the insect to belong to the Mycetophilidre, but what genus is repre­

sented is somewhat obscure through doubt of the exact location of some of 
the veins; neither the auxiliary vein nor any of the basal veins above it can 

be seen, nor can the axillary be traced; judging from the other veins, it is 

probably allied to Mycetophila, although, in the possible presence of a 
second cross-vein uniting the cubital vein with the extremity of the radial, 

it should be referred to a distinct genus, probably allied to Empheria and 
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Tetragoneura. The presence of a such a vein being doubtful, we have pre­

ferred to point out its affinity to Mycetophila. The radial vein ends in the 
middle of the outer two-thirds of the costa, and at its tip a distinct stigma, 

nearly three times as long· as broad, occupies the space between the radial 
and costal veins. The tip of the \ving is broken on ohe specimen and 

obscured on the other, so that the length of the costal vein can not be deter­

mined, although it appears to extend slightly beyond the tip of the cubital 
vein; the cubital is connected by the cross-vein to the radial but a short 
distance from its origin, and bends but little upward from the rnedian vein 

to reach it; the rniddle discal vein, on the contrary, bends downward con­
siderably, and forks at a distance from the base, less than half-way from. the 
median cross-vein to the tip of the radial vein, and an unusually broad 
space is left between its upper branch and the cubital vein, while the fork 
of the hind vein is nearer the base than the separation of the cubital from 

the median vein. 
Length of body, 3.5mm; antennre, 1.1 mm; wings, 3.5mm; tibire (of fore 

legs~), 0.75mm; tarsi (of same legs), 0.4mm. 

Chagrin Valley, White River, Colorado. One specimen. (W. Denton.) 

ANATELLA Winnertz. 

ANATELLA TACITA. 

Pl. 10, Fig. 13. 

A single specimen with damaged wings is referred here. The antennre 
are as long as the thorax, slender, equal, covered with fine short hairs. The 
legs are long and slender, the tar!'i apparently longer than the tibire, the 
latter armed apically with a pair of exceedingly long unequal spines, and 

all"the legs thickly clothed with ra~her coarsespinous hairs. Wings dusky, 
the venation obscure, but apparently as in Anatella, there being no sign of 
any auxiliary vein beyond the bas~, the stalk of the upper discoidal vein 

apparently short and the fork of the lower a little further out . than that of 
the upper discoidal vein. 

Length of body, 4mm; of antennre, 1.5mm; of tarsi, 1.75mm; of wing 
(estimated), 3.2rum. 

Green River, Wyoming. One specimen, No.l4. (Dr. A. S. Packard.) 
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TRIOHONTA Winnertz. 

TRICHONTA DAWSON!. 

Pl. 3, Figs. 12, 13. 

Trichonta dawsoni Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876~ ~72 (1877). 

A very well preserved though fragmentary specimen must unquestion 
ably be referred to this genus, and is named for its discoverer. The greater 
part of one wing, the basal half of the other, including between then1 all · 

the characteristic parts of the neuration, with crushed fragn1ents of the thorax 
and abdomen, make up the remains of the creature. The veins of the wing 

are black, especially the upper ones, which are heavily marked; the wing 
is covered with microscopic hairs, and slightly infuscated throughout, but 
on the apical quarter becomes dark fuliginous. The neuration agrees in 
every particular, to the n1inutest degt:ee, with the figure of Trichonta given 
by Winnertz, excepting that the fifth longitudinal vein forks considerably 
nearer the base, and the sixth longitudinal vein extends farther into the mid­
dle of the wing. 

Estimated length of wing, 4. 7 5mm ; breadth of same, 1.85mm. 

Quesnel, British Colun1bia. One specimen, No. 6 (Dr. G. M. Dawson, 
Geological Survey of Canada). 

RYMOSIA Winnertz. 

RYMOSIA STRANGULATA. 

Pl. 10, Fig. 2. 

A single specimen in which most of the legs an~ one wing, of which 
the apex is lost, is all that remains of this species. Unfortunately the ·draw­
ing is incorrect in two particulars : the transverse n1edian vein which is at · 
about the middle of the fragment, and is very obscurely preserved, is not 
given; and the stalk of the upper discoidal vein is scarcely half so long as 
represented, although the fork of the lower discoidal vein is still nearer the 
base. The cubital vein, which must terminate rather far above the apex of 
the wing, is not in the least bent at the transverse median vein. The legs 
are hairy and tolerably well though delicately spined. 

Probable length of wing, 3mm. 

Green River, Wyoming~ One specimen, No. 11 (Dr. A. S. Packard). 
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BRACHYPEZA Winnertz. 

BRACHYPEZA ABITA. 

Pl. 3, Figs. 7, 8. 

Brachypeza abita Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 271-272 (1877). 

This species is represented by a single spechnen and its reverse in 

which the wings and an obscure and detached fragl?ent of the abdomen are 
present. The wing appears to be devoid of n1arkings. The auxiliary vein 
does not fairly impinge upon the first longitudinal vein, but bends toward it 

and then vanishes; in other respects the neuration of the base of the wing 
is precisely as figured by Winnertz for Brachypeza; so, too, are the origin, 

course, and position of all the principal veins and the cross-vein, but the 
branches of the fifth longitudinal vein unite perhaps a little farther from the 

base, viz: scarcely nearer the base than the point of separation of the united 
third and fourth longitudinal veins from the second ; the sixth longitudinal 

vein is perfect! y -straight, and terminates quite as far from the base of the 

wing as the small transverse vein ; the anal vein is regular! y curved, about 

as long as the sixth longitudinal vein, runs parallel to the border beside it, 
and terminates on the lower margin. 

Length of wing, 4mm; breadth of same, 1.35mm. 

Quesnel, British Columbia. One specimen, Nos. 3 and 16 (Dr. G. M. 

Dawson, Geological Survey of Canada). 

BRACHYPEZA PROCERA. 

Pl. 3, Fig. 14. 

Brachypeza procera Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 272 (1877) • 

. The single specimen of this species is in a very fair state of preservation, 
almost the entire neuration of the wings being preserved, as well as frag­

n1ents of the body and other appendages. The wings are fuliginous, more 
deeply next the costal border. . The neuration of the extren1e base is lost, 
and the remainder differs from that of B. abita only in the lower half of 

the wing ; the branches of the fifth longitudinal vein unite nearer the base 
than in that species. resembling, in this respect, the illustration of Brachypeza 
given by Winnertz; the lower branch curves strongly toward the tip, diverg­
ing unusually from the upper·branch; the sixth longitudinal vein is straight, 
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and runs far past the forking of the fifth vein, . fully two-thirds the way to 

the n1argin of the wing; the anal vein curves but gently, and appears to 
vanish before reaching the margin of the wing. 

Length of wing, 3.5m~; breadth of same, 1.5mm. 

Quesnel, British Columbia. One specinwn, No. 4 (Dr. G. M. Dawson, 
Geological Survey of Canada). 

GNORIS'rE Meigen. 

GNORISTE DENTON!. 

Pl. 5, Figs. 6, 7. 

qnoriste dentoni Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 755 (1877). 

A single spe·cimen, a little broken, but otherwise in good preservation. 
The head and thorax are nearly black, the abdomen dark fusco-castaneous. 
Legs and base of antennre fuscous. Wings rather narrower at tip than in 

the European G. apicalis Hoffm., hyaline, covered with microscopic hairs, 
with a very slight and increasing infuscation toward the apex, the veins 

testaceous, the costal and second and third longitudinal veins much heavier 
than the others, and the fifth longitudinal vein with its lower fork scarcely 
hea-vier than the veins about it. The extreme tip of both wings is broken, 

so that the extent of the costal vein can not be seen ; but, in the approach 
of the proximal end of th~ fork of the fifth longitudiqal vein to the root of 

the wing, the species agrees with the American G. megarhina 0. S. more 
than with the European species n1entioned, for it lies scarcely farther fron1 
the base than the transverse vein connecting the first and second longitudinal 
veins, and slightly nearer than the separation of the third and fourth longi­
tudinal veins. · Only the basal four joints of the antennre are preserved; 
the basal joint is obconic, broadly rounded at the apex, nearly twice as long 

as broad, the other three cylindrical, the second nearly half as long again 
as broad, the third and fourth less than a third longer than broad. The 

legs are profusely covered with hairs, but the hinder pair appear to be 
· spineless, except at the apex of the tibia and of each tarsal joint, where there 
are three or four slender and rather short spines; the claws are very. small 
and delicate, strongly curved and delicately pointed; the short tibire of th~ 
front legs, however, have at least a single row of fine, distant spines on the 
upper (f) edge. · 
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Length of body, 4.4rnm; first joint of antennre, 0.2mm; second joint, 
0. i 2fimm; third and fourth joints each, 0.1 1 mm; wings, 4.5mm; middle(~) tarsi, 
2.2mm; first joint of same, 1.1 mm; second, 0.4blllm ; third, 0.28mm; fourth, 

0.2mm; fifth, 0.17mm; claws, 0.038mm. 

Fossil Canon, White River, Utah. One specimen (W. Denton). 

BOLETINA Stager. 

BoLETINA SEPULTA. 

Pl. 3, Fig. 9. 

Boletina sepulta Scudd., Rep. Progr. Geol. Snrv. Can., 1875-1876, 271 (1877). 

A fragment o~ a single wing and a portion of the abdomen represent 

this species. It is accompanied by _Pimpla decessa. Th~ wing is moder­
ately broad, and faintly fuliginous; the costal, auxiliary, and first and 

·second longitudinal veins are heavily impressed, broad, black, and devoid 
of the microscopic hairs which unif9rmly cover the membrane of the wing 

- and the other veins; these latter are faintly impressed, slender, and testa­

ceous. . The costal vein is bristly; the base of the wing is bro~en, so that 
only the tip of the auxiliary vein can he seen, which terminates on the costal 

margin scarcely before the small transverse vein; the latter is conspicuously 
oblique, directed from above, downward and outward; the first and second 

longitudinal veins are pretty strongly curved downward at tip; the veins 

below these fork a little farther out than in the scheme of Boletina, as 

figured by Winnertz, and the sixth longitudinal vein termin~tes just beyond 
the junction of the fourth and fifth-longitudinal veins. 

-Length of fragment, 3. 7 5mm; estimated length of wing, 6mm; l?readth of 

wing, 2.15m~. _ 

Quesnel, British Columbia. One specimen, No. 9b (Dr. G. M. Dawson, 
Geological Survey of Canada). 

BoLETINA UMBRATICA. 

Pl. 10, Fig. 3. 

From the size of the abdomen, the single specin1en known seems to be 
a female. A fragment of one antenna is preserved together with parts of 
the legs, especiaHy nf the tibire, which are very delicately spined, though 

no apical spurs are seen. The hind tarsi of one side are also preserved 
VOL XIII--38 
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and are equal in length to the tarsi. The wings show most of the neura­
tion. i,he auxiliary vein terminates on the costa before the middle of the 

wing opposite the transverse median vein. The radius terminates some 
distance an'd the cubitus slightly before the tip of the wing. The upper 

discoidal vein forks about one-quarter way to the tnargin, and the lower 

discoidal before the origin of the upper discoidal vein. 
Length ofbody, 3.5mm; of wings, 2.5mm; breadth of same, 1.1mm; length 

of hind tibire, 1.5mm. 

Green River, Wyoming. One specitnen, No. 3 7 (Prof. L. A. Lee). 

BoLETINA PALUDIVAGA. 

Pl. 10, Fig. 7. 

The venation is not correctly drawn, the auxiliary vein which reaches 
nearly to the n1iddle of the wing not being shown; the ·radius should curve 

upward at the middle of the wing and be connected with the cubital just 
previous to this curve; the stalk of the upper discoidal vein is short. The 

legs are moderately stout but long, densely clothed with delicate hairs, the 

tibire with long apical thorns. 
Length of body, 2.5 mm; of wings, 2.2:~mm; of tarsi, 1.35mm. 

Green River, W yarning. Two specimens, Nos. 5, 40 (Dr. A. S. 

Packard). 

SACKENIA Scudder. 

Sackenia Scnctd., Bull. U. S. Geol. Geogr. Smv. Terr., III, 753-754 (1877). 

Body shaped much as in Boletina. Antennre longer than the thorax, 

one-fourth slenderer at the apex than near the base, gently cu.rved, 2+14-
jointed. Legs very long and slender; femora and tibire of about equal 
length; tarsi a little longer than the tibire; the hind tibire and tarsi together 
a little longer than the abdonwn ; the tibire with one or two apical spurs 
beneath and spined throughout. Wings rather broad ovate; . the smaller veins 
at the extreme base obliterated in the specimen examined; auxiliary vein ter­

nlinating on the costa beyond the end of the basal third, the first longitudi­

nal vein in the n1iddle of the outer half; the second longitudinal vein is 

unusually curved downward at the tip, so as almost to reach the apex of 
the wing; the united third and fourth longitudinal veins part frorr1 the sec­
ond very near the base of the wing or within the small transverse vein; 
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they divide near the center of the wing, and the fifth and sixth longitudinal 

as near t~e base as the third and fourth; ~he sixt.h longitudinal vein is 
straight, and appears to reaeh the margin of he wing. 

T.he genus resembles Boletina more tha any of the genera figured by 

Winnertz, but differs strikingly fron1 it in th' approximation to the base of 
the forking of the third and fourth, and of t e fifth and sixth longitudinal 

vmns. In this particular it closely resemble the Sciarina, but on the other 

hand differs fron1 them to a greater degree in the length .of the auxiliary 

and first longitudinal veins, and in that the rrner reaches the costa. The 

costal vein does not appear to pass beyon the tip of the second longi­

tudinal vein, but this point is obscure. 
I have dedicated this genus to the distinguished dipterologist, Baron 

Osten Sacken, to whom I am indebted for any suggestions in the deter­

nlination of these fossils. 

Pl. 5, Figs. 3, 4, 12, 3. 

Sackenia arcuata Scudd., Bull. U.S. Geol. Geogr. Surv. Terr., I I, 754-755 (1877); in Zittel, Handb. d. 
Palreont., I, ii, 811, Fig. 108 (1885). 

This species is represented in part by a female specimen, more than 

usually well preserved. The body is pale testaceous; the wings wholly 
hyaline, but the veins faint testaceous; the a tennre are a little longer than 

the head and thorax together, very slender, o the color of the thorax; the 

basal joints are subglobular, slightly broader t an long, the ren1ainder twice 
as long as broad, and beyond the middle of the antennm slightly nlonili­

form. In the wings, the base of the hinder cell, Ising \Vinnertz's tern1inology, 

lies within the base of the upper discal cell, oth being nearer the base of 

the wing than the middle transverse vein, w hi e the base of the middle dis­
cal cell is far outside of either of these, near he center of the wing. The 

costal vein appears to terminate where the cu ital reaches the margin, and 

the axillary vein .nearly or qnite reaches the order. The ·legs are partly 

detached, and the basal portion of the front pair 0bscure, but it looks as 

though the front tarsi were about . three times as long as the front tibim, 
which is hardly probable. 

Length of body, 5.f:5mr.:~; antennm, 2mm; wings, 4.25mm; hind femora, 

3mm; ~ind tibim, 2mm; hind tarsi, 2.4mm; fore tarsi, 2mm. 
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A second specimen of the same speciAs is similarly preserved, but 
lacks the wings. The legs, however, are better preserved, and show a 

pair of apical spurs to tlte tibire. The antennre are itnperfect, but the pro­
boscis is seen. The length of the curved body is a little more than 5.5mm. 

The legs are detached and confused, so that it is impossible to separate the 

middle and hind legs; one leg (a front leg, to judg.e from its length) has the · 
followi_ng 1neasuren1ents: fen1ur 1.2mm, tibia, 1.4mm, tarsi 1.7mm; another 
(probably a hind leg·):- femur 2.1 (?)mm, tibia 2.25mm, tarsi 1.75mm; another 

(probably the opposite of the same): tibia 2.25mm, tarsi 1. 7[)mm. Appar­

ently, all the tarsi are broken. The tibial spines, both in this and the first­

mentioned specimen are delicate, and a little more than half as long as the 
thickness of the tibire. 

Chagrin Valley, White River, Colorado. Two specimens. (W. 
Denton.) 

SACKENIA ~ sp. 

Pl. 5. Fig. 50. 

Another and far smaller species of .Sackenia seems to be indicated by 
the imperfect fragment of a wing and an obscure body. The third longi­
tudinal vein is wrongly drawn as if united to the second instead of to the 

fourth. The comn1on stem of the latter is joined to the second very shortly 
before their union, this being effected nearer the base of the wing than In 
S. arcuata. 

Length of body, 2mm; probable length of wing, 1.6mm. 

Fossil Canon, White River, Utah. One specimen, No. 33c (W. Den­
ton). 

SAcKENIA sp. 

Sackenia sp. Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 750 (1878). 

A specimen of Mr. Richardson's collection represents a species of 
~fycetophilidre .apparently belonging to this genus, so far as can be deter­
mined. It closely resembles Sac~enia arcnata. from the \Vhite . River shaleR, 
but differs frorn it in its smaller size and in possessing a proportionally 
larger and more arched thorax; the legs also appear to be shorter. Besides 

the body and (indistinctly) the antennre and legs, only the upper portions of 

the wings remain, co~sisting of the costal margin and first and second longi-
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tudinal veins, with the cross-vein uniting them; these wholly agree with 
the same features in S. arcuata, excepting that the second longitudinal vein 

terminates a little higher up. 
Length of body, 3.75mm; of wings, 2.9mm. 

Green River, ·Wyorning. One specimen, No. 7 (F. C. A. Richardson). 

AN AOLINIA Winnertz. 

ANACLINIA ~ sp. 

Pl. 9, Fig. 12. 

Another specitnen .undoubtedly to be referred to the Mycetophilidre is 

figured in Pl. 9, Fig. 12, but the fragment of the wing _ preserved is so 

obscured by the overlying legs that a nearer determination is impossible. 

It seems, however, to fall in the neighborhood of Anaclinia or Gnoriste, but 

the weaker parts of the neuration and the origin of the vei~1s are so obscure 
J;hat no closer determination can be made. 1..,he first longitudinal vein is 
longer than usual, reaching to beyond the tip of the wing, and the termina­
tion of the second is about midway between that of the first and that of the 

third. The antennre are n1oderatel y slender, about as long as the thorax 

with cylindrical joints about twice as long as broad. 
Length of body, 2.6mm; wing, 2.1 mm. 

Gree~ ~iver, Wyoming. One specimen, No. 66 (Prof. Leslie A. Lee). 

SOIOPHILA Meigen. 

SciOPHILA HYATTII. 

Pl. 10, Fig. 6. 

Some fragn1ents of legs and one wing are all that ren1ain of the single 
specimen of this species. Most of the neuration of the wing, and especially 
of the n1ore important portions, can be n1ade out, but an error occurs in the 

drawing~ in the otnission of the brachial vein, characteristic of this group 

of Mycetophilidre. The species is peculiar in that the auxiliary vein bends 

downward and terminates on the radius above the 1niddle cell, showing no 
branch to the costa. rrhe radius terminates far out toward _the tip of the 
wing. The middle cell is more than twice as long as broad. The cubitus 
terminates at the extren1e wing-tip; the stalk of the upper discoidal vein is 
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short, not n1ore than half as long as the middle cell (here again the plate 
is inaccurate), and the lower discoidal vein forks, apparent! y, before the 

base of the ;tpper discoidal stalk, but this point is obscure; the brevity of 
the latter is remarkable for a SciophHa. 

Length of wing (estimated), 5.5mm; breadth, 2mm. 

Named for n1y learned friend and comrade, Prof. Alpheus Hyatt, of 
Cmn bridge. 

Green ~iver, Wyoming. One specimen, No. 99 (Prof. L.A. Lee). 

DIADOCIDIA Ruthe. 

DIADOCIDIA ~ TERRICOLA. 

Pl. 10, Figs. 10, 11. 

Diadocidia? terricola Scudd., Bull. U.S. Geol. Gdogr. Surv. Terr. IV, 750 (1878). 

This species is founded upon a single wing found by Mr. Richardson, 

differing to such a degree from Diadocidia that I place it here only because. 

the only other reasonable course would be to refer it to a new genus, which 
would necessarily be conjectural, from the imperfection of the fragment. 
If a transverse vein exists in the middle of the wing, it nnust unite the 

· fourth longitudinal vein with the second, and not, as in Diadocidia, with the 

third. The wing itself is· shaped rnuch as in Diadocidia, and, at least near 
its costal border, · is covered with fine hairs arranged in rows parallel to the 
course of the neighboring veins; one of these rows in the costai cell is so 
distinct as to appear like a vein parallel to and lying within the auxiliary 

vein. The auxiliary vein terminates in the costal margin far beyond the 
middle of the wing, a feature apparently unknown in Mycetophilidre; the 
first longitudinal vein terminates only a little farther beyond, and as in 

Diadocidia there is no transverse vein connecting thern; the second longi­
tudinal vein terminates a little above the apex of the wing, curving down­

ward at its extremity and apparently surpassed a little by the n1arginal 
vein; the third longitudinal vein originates from the second at only a short 
distance before the. rniddle of the wing, and soon forks, or at about the 

middle of the wing; the fourth longitudinal vein is perhaps connected with 

the second at the point where it parts with the first by a cross-vein perpen­
dicular to the costal margin; . at least, it is elbowed at this point, its basal 

portion running parallel to the costal n1argin to the fifth longitudinal vein, 
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which, beyond this point, has a gentle sinuous course, and diverges rather 
strongly from the fourth; the sixth vein can not be traced, although the 

axillary field is broad, very tnuch as in Diadocidia, and the inner margin 

distinct. 
Probable length of wing, 3.6mm; its breadth, 1.45mm. 

Green River, Wyoming. One specimen, No. 125 (F. C. A. Rich­
ardson). 

MYCETOPHILIDJE spp. 

Pl. 10, Fig. 12. 

Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 750-751 (~878). 

Three other species of Mycetophilidre occur among the specimens eol­
lected by Mr. Bowditch and n1yself at Green River, Wyoming, bnt they 
are indeterminable from their fragn1entary condition. One of then1, No . 
. 4134 (Pl. 10, Fig. 12), has indeed the rem.nant of a wing, but the portion 

of the venation preserved is only sufficiently characteristic to enable us to 
judge that it belongs in this family The thorax is strongly arched, and the 
full and tapering abdomen i~dicates a female. 'rhe head is gone. 

The thorax and abdomen are · 3.5mm long·, and the wing . probably 
3mm long. 

Another of them, fron1 the satne place, No. ~ l14, has a portion of the 
base of a wing in which the forking of the fifth and sixth longitudinal 
veins is very close to the base, as in Sackenia, but nothing tnore can be 

said concerning it; the thorax is very globular and the abdon1en short. 
Length of thorax and abdomen, 3.65mm. 

The third species is represented by two specitnens on c:>ne stone (No. 
4205) which came from the high buttes opposite Green River Station, and 

is the only fly which had the slightest value found in four days' search at 
that spot. One of the specin1ens is a pupa and the other an in1ago, appar­
ently of the same species and distinct from either of the preceding, with a 

longer thorax and slenderer abdomen, provided with large ovate anal lobes. 
Length of thorax and abdotnen, · 5mm. 
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Family CECIDOMYID£ "Westwood. 

LASIOPTERA lVIeigen. , 

LASIOPTERA RECESSA. 

Pl. 5, Figs. 29-31. 

La~ioptera recessa Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 745-746 (1877). 

A single specimen of a n1inute fly, with the antennre perfect, the body 
preserved on a side view, with parts of the legs and the wings folded 
together over the back, raised from the body. The head is n1oderately 
large and appears to be a little narrower than the thorax. The antennre 
show fourteen joints, without counting the basal joint, ~nd perhaps one or 
two more ne?Ct the base, where the antenpre are parted; the joints are sub­
moniliform, slightly broader than long, subequal; the last joint subconical, 
twice as long as broad. The wings show a principal vein, which strikes 

the costa about the middle, and apparently another, striking the costa half­
way between this and the tip, a feature which does not accord with the 

structure of the Cecidomyidre generally; but the wing at this point is very 
obscure, so that the appearance may be accidental The legg are appar­

ently about as long as the body and rather slender. 
Length of body~ 1.4mm; of antennre, 0.6mm; wings, imm._ 

White River, near the Colorado-Utah boundary. One specimen. (\V. 
Denton.) 

LITHOMYZA Scudder (JdfJo~, pv{ro). 

Lithomyza Scudrl., Bull. U. S. Geol. Geogr Surv. Terr., III, 746 (1877). 

Ocelli, present. Antennre nine-jointed, scarcely longer than the tnorax, 
the first joint cylindrical, the remainder submoniliform, ovate, about twice 
as _ long as broad, minutely and sparsely pubescent. Wings resembling 
those of Anarete in neuration, but , differing considerably in shape, being 
broadest beyond the middle and tapering toward the base. The first longi­
tudinal vein extends beyond the middle of the wing; the auxiliary vein runs 

close . beside the first longitudinal vein, but only half as far, terminating 

independently; the second longitudinal vein extends to the tip of the wing, 
curving down ward in the distal part of its course ; the third longitudinal 

vein forks as in Anarete, but the independent or fourth longitudinal vein 
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beneath it in Anarete is absent fron1 Lit_hon1yza. The tibire are destitute of 

spurs, but furnished with a posterior row of slight, recumbent spines. 

LITHOMYZA CONDITA. 

Pl. 5, Figs. 34-36. 

Lithomyza condita Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 746 (1877); iu Zittel, Handb. d. 
· Palreont. I, ii, 812, Fig. 1089 (1685). 

Represented by a single specimen in an unus·ual1y perfect condition, 
although son1ewhat indistinct. The joints of the antennre are difficult to 
determine, but with little doubt are nine in number; although short, they 

are not so abbreviated as in Anarete, the joints being twice as long as 
broad; toward the tip, they grow smaller. The legs are long and bristly. 
The fork of the third longitudinal. vein is at the center of the wing, and 

nearer the base than the extre~ity of the first longitudinal vein. There is 
a faint indication of a transverse vein between the first and secolld longi­
tudinal veins, about midway between the fork of the third longitudinal vein 

and its separation from the second.. There is also a faint and very doubt­

ful indication of an oblique cros5-vein just beyond the transverse vein men­
tioned, running fron1 the first longitudinal vein to the costa. 

Length of body, 2. 7mm ; of antennre, 0. 7 5mm ; of wings, 2mm ; fore legs, 
0.7(~)mm; middle legs, 2mrn; hind legs, 2.4rnm; hind tibire, 0.56mm; hind 
tarsi, 1.28rnm. 

Chagrin Valley, White River, Colorado. One specimen. (W. Denton.) 
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No Lepidoptera have as yet been found in the American Tertiaries, 
excepting at Florissant. The butterflies have been described in the Eighth 
Annual Report of the U. S. Geological Survey and the heterocerous n1en1-
bers will be discussed at another time. Here there is place only for the 

single species accidentally figured with the Trichoptera. 

Family TINEID£ Leach. 

Tine1dre are not ~are in amber, Menge having in his collection sixty­

nine specimens, of which one was a caterpillar ahd two were pupre, .but they 
have not been studied. Gravenhorst al~o mentions a Tinea in amber, and 
Presl describes one species. Gerrnar long ago figured a large Ypsolophus 

from the Rhenish brown coal, and Heyden from the san1e beds figures the 

larval mine of a N epticula. Finally, KawaU described a Tineites fro1n 

"Bergkrystall '' at Ufalei in Siberia. The single species here found may 
be referred, at least provisionally, to Psecadia, and though smaller than 
Germar's Ypsolophus, is a large insect (for this fan1ily), resen1bles it not a 

little, belongs to the same group, and is remarkably preserved. 

PSECADIA Hubner. 

To this group I temporarily refer a remarkably well preserved n1oth; 
which may very properly be better relegated to a distinct genus, on 
account, in part, of the brevity of the fin;t antenna} joint. Its close rela­
tionship to Psecadia and Depressaria can hardly be contested, though the 
neuration can not be traced. It is a large tineid, like those of these two 
groups, and it is tolerably plain that Germar's Ypsolophus insignis is nearly 

related ; an interesting fact, since the single fossil species of Tineidre 

fairly known in Europe is thus found to be closely i~elated to the single 

species known in America. 
602 
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PsECADIA MORTUELLA. 

Pl. 15, Figs. 12, 17. 

A single spechnen has been found with its reverse. The insect is pre­

served lying upon its side, and though the neuration can not be seen from 

the wing having been heavily scaled, the whole of the antennre and most 

of the palpi, tongue, and legs are well preserved. The palpi are closely 

recurved over the head, the middle joint apparently of about the same 
length as the apical joint, compact but heavily clothed, appressed to the 

front, reaching the sumn1it of the eye, the apical joint very slender and 
pointed, directed at last backward, reaching the back of the head. Antennre 
fully two-thirds a~ long as the wings, slender, naked, gently tapering, the 

basal joint stout, rounded apically, not over twice as long as broad, the 

succeeding joints uniformly cylindrical, about twice as long as broad, trans­
versely sulcate in the middle, as if made of two subjoints, relatively a little 
longer near the middJe of the antennre than at the two extrmnities, the sec­

ond joint three-fourths the diameter of the first and only .as long as broad. 
Tongue at least as long as the mi4dle fmnora, with no sign of squamation 
at the base anteriorly. Wings fully three times as long as broad, the apex 
roundly but acutely angulate, all heavily squamate. · It is difficult to make 

out what the markings may have been, but it would appear that the wings 
were grizzly with an interrupted series of small darker spots along the 

proximal half of the costa, and another series down the middle of the wing 
on its distal half. The legs are not very long, the fore legs sornewhat 
shorter than the middle pair and much slenderer, the tarsi considerably 
shorter than the fetnora, and fully as much longer than the short tibia. 

The n1iddle legs are very n1uch shorter than the hind pair, the tibia and 

tarsi of equal length and each about . three-fourths as long as the broad 
fen1ur; the tibia armed apically with a pair of excessively long spurs. The 
hind legs can not be fully determined, but the tarsi are about twice as long 
as the middle tarsi, and the double series of tibial spurs as long as those of 
the intermediate tibire. 

Length of body, 12.5mm; Wings, 10.2mm; probable spread of wings, 
25mm; length of antennre, smm; fore femora, 2mm; tibire, 1.3IDY(); tarsi, 1. 7mm; 

middle fmnora, 2.3mm; tibire, 1. 7 smm; tarsi, J. 7 smm; hind tarsi, 3.5mm. 

Florissant. One specimen, Nos. 8460 and 9630. 

--
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Tribe TEREBRANTIA Latreille. 

Family TENTHREDINID£ Leach. 

TAXONUS Dahlbom. 

TAX ONUS NORTON!. 

_ Pl. 10, Figs. 26, 27. 

A fairly preserved specimen and its reverse, showing a dorsal view 
with n1ost of a front wing, but neither legs nor antennre. The head and tho­
rax are dark, unusually dark for specimens on this stone, but the abdonwn is 
nnteh lighter, almost uniformly ~o, but showing the sides a little duskier. The 
veins of the wings and the stign1a are uniformly dusky. The first discoidal 
cell is aln1ost uniformly rhon1bic, the cross-vein separating it from · the sec­
ond discoidal cell being unusually long. The first inner apical nervure falls 
exactly below the n1iddle of the first discoidal cell and the lanceolate cell 
has a strongly oblique cross nervure terminating opposite the inner end of 
the same discoidal cell. 

I~ength of body, 7.5mm; breadth of thorax, 2.5mm; length of wing, 7mm_ 

Green River, · Wyoming. One specimen, Nos. 22 and 140 (Prof. 
L.A. Lee). 

Family CHALCIDID£ "Walker. 

DECATOMA Spinola. 

DECATOMA ANTIQUA. 

Pl. 10, Figs. 20 t, 31. 

Decatoma antiqua Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 749 (1878). 

On the same stone as Lystra richardsoni, but at ·a slightly higher level, 
is a n1inute chalcid fly. The wings are lacking, but the whole of the body 
is preserved, together with the antennre. The head is large, arched, and 
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otherwise well rounded, the "face tapering b ow, the eyes large, deep, with 

their inner borders nearly paraPel, leaving am equal front; the base of the 

antennre can not be tnade out, but beyond the long basal joit~t are six nearly 

equal quadrate joints, increasing very slightly indeed in size away frotn the 

head, scarcely so long as broad, the spiral joint snbconical, scarcely longer 

than the penultitnate. Thorax cornpact, globose, minutely granulated like 

the head; the. abdomen also compact, arched, the tip rounded; beyond it 

the ovipositor extends very slightly, apparently by pressure. 

On another stone, collected by Mr. Richardson, is pretty certainly 
another specitnen of this species, in. which the abdomen is distorted by press­

ure; the abdomen shows this by the rupture of _ the integurnent, and the 

result is an apparently slenderer abdomen; it is also a female, with exactly 

, the same parts preserved, with the addition of the other antenna; but both 

antennre are more obscure than in the other specimen, especially at the 

apex; they appeq,r, however, to enlarge n1ore rapidly and may be clavate 
at the tip, in which case the insect can not be the same. 

Length of body, (of No. 4076), 1.85mru; of abdomen; _0.95mm; of 

antennre beyond basal joint, 0.4mm; width of penultimate antenna] joint, 
0.045mm. 

. Green River, Wyon1ing. Two specimens, Nos. 407G (S. H. Scudder), 
86 (F. C. A. Richardson)~ 

Family BRACONID£ Haliday_. 

CALYPTITES Scudder. · . 

Calyptites Scudd., R~p. Progr. Geol. Surv. Can., 1876-18i7, 270 (1878). 

rrhis name is proposed for a genus of fossil Braconidoo, which seems to 

be distinct from any described living forms. It is related to Calyptus, but 

differs frotn it in the neuration of the front wings, n1ainly in the shortness 

0f the first subrnedian cell, the divisi~:n1 between which and the second sub­

tnedian cell lies rnuch before the lower extren1ity of the first J?:ledian cell; 

and still rnore in the shape and position of the first subcostal and second 
median cells; the vein which separates them is 1n straight continuity with 

that separating the second subcostal and third median cells, so that the sub­

costal cells and the median cells lie in parallel lines along the longer diam-
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eter of the wing; the second n1edian cell is scarcely more than half as large 

as the first subcostal cell, subquadrate, broadest below; the first subcostal 

cell is angulate, but broadly oval, its larger dian1eter along the wing almost 

twice as long as broad. 

0ALYPTITES ANTEDILUVIANUM. 

Pl. 3, Fig. 32. 

Calyptites ante·diluvianurn Scudd., Rep. Progr. Geol. Surv. Can., 1876-1877, 270 (1878); in Zittel, 
Hand b. d. Palreont, I, ii, 816, Fig. 1100 ( 1885 ). 

- Represented by a single fore-wing in perfect preservatio~. It is uni­

formly and scarcely infumated, the anal cell decidedly fuliginous, the stign1a 

also fuliginous and centrally infuscated; as preserved on the stone the 

veins are pale and delicately edged with black and accompanied by a very 

narrow and delicate infumated n1argin, especially in the basal and lower 

halves of the wing; the median vein does not reach the margin of the wing 
next the anal excision, but bends and runs in a straight course to the outer 

border; the· second n1edian cell has numerous brief shoots fron1 the nerv­

ures along its lower and outer margins, and one i8 found at the middle of 

the upper 1nargin of _the second subcostal cel1, and another below the mid­

dle of the vein separating the first and second subcostal cells. 
Length of wing, 6mm; breadth of the same beyond the costa, 2.1 rum. 

Quesnel, British Colurnbia. One specimen, No. 7 (Dr. G. M. Dawson, 

Geological Survey of Canada). 

BRACON Fabricius. 

BRACON LAMINARUM. 

Pl. 10, Fig. 29. 

Bracon laminarum Scndd., Bnll. U. S. Geol. Geogr. Snrv. Terr., IV, 748 (1878). 

A single specimen and its reverse show a body without wings or other 

appendages. The head is quadrate, broader than long, and nearly as broad 

as the thorax. The thorax is subquadrate, . either extren1ity rounded, about 

half as long again as broad, the sides nearly parallel, and the surface, like 
that of the head, minutely granulated; abdornen fusiform, very regular, in 

the n1iddle as broad as the thorax, as long as the head and thorax together, 

tapering apically to a point, and composed apparently of six segments. 
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Length of body, 2.8mm; of head, 0.6mm; of thorax, 0.85mm; of abdo­
Inen, 1.35mm i breadth of bead, 1.1 mm; of thorax, 1.2mm .. 

Green River, Wyoming. Oue specitnen, Nos. 4196 and 4197 (S. H. 

Scudder). 

BRAUON sp. 

Pl. 3, Fig. 33. 

Bracon sp. Scudd., Rep. Progr. Geol. Surv. Cau., 1877-1878, 177B (1879). 

An jnsect apparently belonging to Bracon or a closely allied genus is 
so hnperfectly pre8erved as not to allow of description; both the front wings 
are very in1perfect; the whole of the body and fragments of the legs are 

preserved. 
The insect was 4mm long, and the length of the front wing about 2.85mm . . 

Similkameen River, British Columbia. One specitnen, Nos. 69 and 78 

(Dr. G. M. Dawson, Geological Survey of Canada). 

BRACONIDJE sp. 

Pl. 10, Fig. 18. 

Probably belonging to this family is the insect fi~ured on Pl. 10, Fig. 
18, which represents a 1ninute species preserved on a partially lateral, par­
tially dorsal view. Unfortunately the wings are nearly obliterated, and 

though the general appearance of the insect is gained, it is impossible to 
detern1ine its place. Its size and general appearance would seen1 to indi · 

cate that it belongs here rather than in the Iehneumonidre, and it perhaps 
falls in the vicinity of Laccophrys Forst. and of Macrocentrus Cress. 

Length of body, 3mm; of antennre as far as preserved, 2wm; of oviposi 
tor, 1.5mm. 

Green River, Wyoming. One specimen, No. 130 (Dr. A. S. Packard) 

BRACONIDJE sp. 

Pl. 10, Fig. ~8. 

To this family rather than to the Ichneumonidre also probably belongs 
the specimen figured in Pl. 10, Fig. 28, but of which, the antennre and ovi­
positor being the only well preserved parts, not enough remains to indicate 

any affinities with certainty. Perhaps it may fall near 1\feteorus. 
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. Length of body, 4.5mm; of (broken) antennre, 3mm; of ovipositor (base 
wanting), 2 smm. 

· Green River, Wyoming. One specirnen, No. 133 (Dr. A. S. Packard). 

Family ICHNEUMONIDLE Leach. 

ICHNEUMON Linne. 

IcHNEUMON PETRINHS. 

Pl. 5, Figs. 14, 15. 

Ichneumon petriuus Scntld., Bull. U. S. Geol. Geogr. Snrv. Terr., III, 743 (1877). 

A fragtnentary specimen, preserved on a dorsal aspect; parts of the 
front wings, the thorax. and basal half of the abdomen are preserved. ,.rhe 

bo?y is blackish and the wing·-veins testaceous; the wing, excepting the 
fusco-testaceous stigma, is hyaline, covered sparsely with very delicate and 
moqerately long hairs; the ~tigma . is long and slender, the heaver main 

portion about two and a half times longer than broad, the slender basal 
extension as long again. Unfortunately, the wing is preserved only as far 

as, but not including, the a.reola, so that many characteristic parts are lack­
ing; the second median and first subcostal cells are united, the· vein separat­
ing thern being present only below, where it is directed parallel to the 

principal longitudinal veins; the vein fron1 which it spring~ is bent at an 
angle of about 70°, so that the part representing the first subcostal cell 
tapers rather rapidly in its apical ?alf, while its basal half (if the cross-vein 
were continued) would be of the same size and shape as the second median 

cell, or a parallelogram nearly twice as long as broad; the vein separatiHg 
the first and second median cells is continued in a nearly direct line below; 

the third median cell is long and rather slender, with somewhat produced 
angles basally. The first segment of the depressed abdomen is fully half 
as long again as broad, increases a little and regularly in size toward the 

extremity, at its base is about half as broad as the extremity of the thorax, 
and at its tip less than half as broad as the broadest part of the thorax; the 
second segment is considerably larger, and also enlarges apically, but its 
length is indeterminate. 

Length of thorax, 2.6mm; breadth of same, 1.5mm ; length of wing to 
tip of stigma, 4.25mm; breadth of base of abdomen, 0 f)mm. 

Chagrin Valley, White River, Colorado. One specimen (W. Denton). 
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LITHOTORUS gen. nov. (llf8o~, ropo~). 

This genus of Ichneumonidre is undoubtedly allied to Exyston; but 
differs fron1 it, as it does fr01n all metnbers of the family known to 1ne, by 

the separation of the first from the second cubital cell by a weak nervure, 

not shown in the plate, which extends entirely across the space usually left 
open in this family, though almost always closed in the Braconidre. It is 
also remarkable for .the flaring of the apical cubital cell. The antennre are 

shorter than the body and the abdomen has the basal joint comparatively 
stout, considerably enlarginL, and the subapical joints n1ore than twice as 

broad ~s long. 

LITHOTORUS CRESSON! . 

• Pl. 10, Fig. 21. 

The single specimen is preserved on a side view in which all the parts 
but the legs are preserved, but the wings are sotnewhat obscured by over­

lapping. Apparently, the areola is not closed externally, and the outer 
cubital cell is opened unusually wide, while the radial cell is exceptionally 
deep for its length ; the parts below the areola are obscure. The antennre 

are 1noderately stout, reaching to the middle of the ·abdotnen, the joints 
scarcely moniliform, twice as long as broad. The tho~ax is compact oval. 

The abdomen beyond the basal joint is as long as the head and thorax 
together; the basal joint is more than twice as broad apically as at the base 

and less than twice its greatest breadth. The whole body, but especially 
th•e thorax, is dark colored. 

Length of body, 4mm; of antennre, 3mm; of wing, 3mm. 

Green River, Wyoming. One specin1en, No. 131 (Dr. A. S. Packard). 

RHYSSA Gra venhorst. 

RHYSSA JUVENIS. 

Pl. 10, Fig. 19. 

Although smaller than any species I have noted, and tnuch sn1aller 
than most known to n1e, I can find no characters in this single specimen 
which do not occur in Rhyssa, except in the relative proportions of the tho­
rax and abdomen. rrhe specinlen is preserved on a side view and in a gen-

VOL xrn--39 
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eral way shows everything except the legs; but the basal parts of the wings 
are obscured on account of their overlying the body, and give the remainder 
a foreshortened look. The antennre are tolerably stout, a portion longer than 
the large thorax being preserved, with joints a little more than twice as long 
again as broad. The thorax is large, massive, arched, twice as high as the 
head, regularly ovate, and half as long again as high. rrhe wings are toler­

ably bi·oad, and the neuration is obscured by the overlying of the wings 
and the crumpling of some of them ; it shows, however, a long first cubital 
cell separated fron1 the second by a minute triangular areola attached by . 
its apex directly to the radius, with no intervening pedicel, and containing 
a brief, outward directed, recurrent nervule emitted fro1n the cubital vein 

slightly nearer the areola th~.nl the outer discoidal cell. The abdomen is 
very obscure, but is certain1y very shott-no longer than head and abdo­
ll1en together-and appears not to be broadest apically, but only a little 
beyond the middle; but this can not be stated positively. The ovipositor 
is considerably longer than the body, stout and straight; it is densely 
clothed with fine, short, recumbent hairs to its very tip. 

Length of body, gmm; of thorax, 3.3mm; of abdon1en, 4mm; ·height of 
thorax, 2.1 mm; length of wing, 6.25mm; breadth of same, 2.25mm ; length of 
ovipositor, 9mm; breadth of same, 0.25mm. 

Green River, Wyon1ing. One specimen, No. 1~9 (Dr. A. S. Packard). 

PIMPLA Fabricius. 

PIMPLA SAXEA. 

Pl. 3, Fig. 23. 

Pimpla saxea Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 268 (1877). · 

This species is represented by a single specimen presenting a shattered 
thorax, the ·first four abdominal segments viewed fron1 above, and the front 
wing. These abdon1inal segments are pretty uniform and regular, rather 
strongly convex, pale testaceous, with a broad, blackish fuscous, basal, 
transverse band, occupying fully one-third of each segment; the segments 
are quadrate, broader than long, and smooth. The metathorax is pale tes­
taceous, ai1d very delicately scabrous. The wing is uniforrnly hyaline, or 
shows the slightest trace of infumation, especially at the extrmne tip, and is 
uniformly an.d rather sparsely covered with microscopic hairs, averaging 
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0.04mm in length in the third median cell; seated upon little chitinous annuli 

O.oosmm in diameter; the veins are black, and the basal part of the stigma 

black, but beyond it is dark fusco-castaneous; the castaneous portion (lying 
beyond the tip of the first median cell) is three times as long as broad, ex­
tending half-way down the upper border of the first subcostal cell; the third 
costal cell is comparatively narrow at tip, ·and the tip of the wing is somewhat 
pointed; the vein separating the areola or second subcostal cell from ·the 
third costal cell is partially obliterated, and the areola is rather small, sub­
quadrate, broadest at the open side; there is the slightest possible trace of 
the lower extremity of the vein .separating the united first subcostal and 
second median cells, but the vein bordering the upper side of the third 
median cell is perfect thrcoughout; the vein separating the third and fourth 
median cells is gently curved, subsinuate and partially obliterated in the 
middle. 

Length of fragment of body; 5.5mm; length of wing, 8. 75mm ; breadth 
of wing beyond stigma, 2.9mm; greatest width of third costal cell, 0.35mm. 

Quesnel, British Columbia. One specimen, No. 31 (Dr. G. M. Dawson, 
Geological Survey of Canada). 

PIMPLA SENECTA. 

Pl. 3, Figs. 29-31. 

Pimpla senecta Scudd., Rep. Progr. Geol. Surv. Can., 1875-1876, 268-:269 (1877). 

A single specimen and its reverse show little besides the greater part of 
the front wing and the tip of the hind wing; crushed chitinous masses rep­
resent parts of the abdomen, and perhaps of the thorax; the 'zing is uniformly 
hyaline, with the slightest possible trace of infumation next the base, and 
is profusely covered with tapering microscopic hairs, averaging 0.065mm in 
length in the third median cell, seated upon minute chitinous annuli 0.01 mm in 
diameter; the veins are black, or toward the tip and on the hind wing cas­
taneous, and the stigma is dark . testaceous ; most of the stigma is broken, 
but et'lough ren1ains to show that it is apparently not so broad as in the other 
species here described, and it extends less than half-way down the upper bor­
der of the first subcostal cell; apically the third costal cell is comparatively 
broad, and the tip well rounded ; the vein separating the areola f<fom the third 
costal cell is nearly obliterated, and the areola is rather small, and shaped 
as in P. saxea; there ~s no trace whatever of the vein separating the united 
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first subcostal and second tnedian cells, although the vein above the third 

n1edian cell is bent where it should join it, as in the preceding species; the 
satne vein is partially obliterated in the n1iddle of the portion below the first 

subcostal cell; the vein separating the third and fourth rnedian cells is 

strongly curved, subsinuate and distinct throughout. 
Length of wing, 8.4mm ; breadth beyond the stigrna, 2.4mm; greatest 

width of the third costal cell, 0.4mm. Formica arcana lies on the same stone. 
Quesnel, British Columbia. One specimen, Nos. lOu and 12 (Dr. G. 

M: Dawson, Geological Survey of Canada). 

PIMPLA DECESSA. 

Pl. 3, Fig-. 27. 

Pintpla clecessa Scudtl. , Rep. Progr. Geol. Surv. Can., 1875-1876, 269 (1877). 

,.-rhe remains of this insect consist of crushed thorax and abdomen, and 
the two wings of one side of the body, superimposed; upon the sarne stone, 
at a slightly higher level, is the specimen of · Boletina sepulta. The thorax 

and abdon1en are entirely crushed and black, but the last segn1ent of 'the 
latter bears the closest possible resmnblance to the abdomen of the male of 

Pin1pla instigator Fabr. The wing is uniformly infumated, and the margins 
of the anal excision infuscated; it is covered very profusely with short 

microscopic tapering hairs, more irregularly distributed than in the other 
two species described, averaging in the third n1edian cell 0.03mm in length, 

and seated on chitinous annuli varying in size, some being but half as large 
as others, the larger ones measuring about 0.007mm in dianwter; the veins 

are black and the .large triangular stig1na aln1ost as dark, a little paler 

·toward either extretnity; the stigma is about twice as long as broad, and 

extends tnore than half-way down the upper border of the first subcostal 
cell, the vein being partially obliterated beyond it; the third costal cell is 

rather narrow apically, although the tip of the wing is pretty well rounded. 

The species may readily be distinguished frorn those described above by the 
shape of the areola, which is pretty regularly quadrate, twice as long as 
broad, and has the vein next the third costal cell obliterated only at the 
ends; there is. no trace of the vein separating the united first subcostal and 
second tnedian cells, and the vein separating these cells frotn the third 

p1edian (!ell is bent in the middle~ and nearly obliterated in the middle half; 
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the vein separating the third and f9urth median cells is strongly curved, 
not at all sinuate, and slightly indistinct at its upper extremity. 

· Length of fragment of body, 8.5mm; length of wing, 7.7rum; breadth of 
sa1ne beyond the stigma, 2.6mm ; greatest width of third costal cell, 0.2 7mm. 

Quesnel, British Columbia. One specimen, No. 9a (Dr. G. ~I. Daw­

son, Geological Survey of Canada). 

GLYPTA Gravenhorst. 

GrJ YPTA TRANSVERSALIS. 

PI. 10, Fig. 25. 

The single specunen 1s preserved on a dorsal view, with the upper 
right wing turned forward and reversed. The flaking of the stone in front 
has destroyed the antennre, no leg~ are preserved, and the apical portion of 
the abdomen is altogether obscure; no ovipositor can be seen. The general 

disposition of the neuration is altogether as in all the figures of Gl ypta I 

have seen, but there are several points in it wherein it differs feotn all of 
them. The basal cubital cell is 1nuch less elongated than usual by the 

con1parati vely slight extension of the apical portion of the cell beneath the 
stigma, consequent upon the brevity of the basal portion of the radius; · the 

· basal discoidal cell is also unusually short and the cross-vein separating 
the middle and apical discoidal cells straight and not zigzag. The eyes are 

large and prominent, and by the preservation of the specimen it is evident 

that they shared in the considerable variegation of the body by being of a 
light color with a basal dark annulus, next which the head was again light, 

with a d~rk central portion relieved by a posterior transverse light _belt. 
The thorax was similarly ornamented, the mesothorax having dark sides and 
a broad mesial light band enlarging posteriorly and anteriorly, but divided 

. by a n1iddle dark line which expands in front and behind to a stripe. The 
metathorax is n1ostly light with a n1esial dark stripe. The abdomen is light, 
but with the lateral protninences at the base of the earlier joints peculiar to 

Glypta (here transverse instead of obliquely longitudinal) of. a dark color; 
these prominences are largest on the first and second segments, where they 
nearly touch in the middle, and especially on the second segment, where 
they are twice as broad as on the others, slightly oblique, but directert 
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i~ward and backward (not forward) and reticulated as if more or less punc­
tate in life. The head, thorax, and abdomen are of about equal width. 

Length of-wing, 4.5mm. 

Green River, Wyoming. One specimen, No. 76 (Prof. L. A. Lee). 

EOLYrrus Holmgren. 

EcLYTUS LUTATus. 

Pl. 10, Fig. 24. 

The single. specin1en is preserved on a side view, with one wing droop­
ing. A portion of the 1noderately stout antenilre is preserved, showing them 
to be at least nearly as long as the body, and the middle joints to be rather 
more than twice as long as broad. The neuration of the wing is obscure 
about and below the region of the areola, which appears to be lacking, the 
direction of the cubital vein from its extreniity backward being toward the 
angle of the radius beyond the stign1a; bd'ore this junction the cubitus is 
more curved than represented on the· plate; the obscurity prevailing in that 
region does not permit one to see the cross-vein below the position of the 
areola with clearness, but there is a faint indication of a straight vein depend­
ing from that point; the separation of the second discoidal and humeral 
cells is by a straight, scarcely oblique cross-vein in direct continuation of 
the vein above and not shown on the plate. rrhe neuration of the hind 
wing is exactly as in all species of Eclytus. The abdomen is evidently 
compressed laterally, pediceled by the apically enlarging long first seg1nent, 
the remainder oblong ovate on a side view, rnost expanded beyond the mid­
dle, a little n1ore than twice as long as high ; ovipositor scarcely so long as 
the extreme height of the abdomen. 

Length of body, 3.5mm ; of wing, 2.65mm; of ovipositor, 0.65mm. 

rrh~ species apparently differs frorn those figured by Snellen van Vol- · 
lenhoven in his Pinacographia in that the cubital vein meets the radius by 
a union of similar but reversed angles. 

Green River, Wyon1ing. One specirnen, No. 36 (Prof. L. A. Lee). 
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. Tribe ACULEATA Latreille. 

Family MYRMICID..tE Lepelletier. 

APH~NOGASTER Mayr. 

APH~NOGASTER LONG..EVA. 

Pl. 3, Fig. 28. 

Aphmnogaster longmva Scudd., Rep. Progr. Geol. Geogr. Surv. Cau., 1875-1876, 267 (1877). 

A single very obscure and fragmentary specimen, and its still more 
obscure reverse, are the sole representatives of this species. ; they exhibit a 
crushed and confused mass of head, thorax, legs, and antennre, and the larger 
part of a single front wing, apparently of a male. The wing isfaintlyinfumated, 

especially beyond the stigma, and the stigma itself is only a little deeper in 
tint; the wing is also covered very sparsely with excessively delicate an~ 
very short n1icroscopic hairs. · The cubital vein forks beyond the discoidal 
cell by only one-third the width of the latter, an~ both the veins run to the 
tip of the wing, although very faintly. This cell is shaped exactly as in A. 
berendti Mayr, found in an1ber, and is distant from the scapular vein by 
only half its width ; the costal margin of the wing is more convex beyond 
the stigma than. in the· amber species mentioned. 

The base of the wing is lost, but its probable length is 7mm, and its 
greatest breadth is 2.3mm ; length of stigtna, o.smm. 

Quesnel, British Columbia. One specirnen, No. 33 (Dr. G. M. Daw­
son, Geological Survey of Canada). 

I 
' ... 

MYRMICA Latreille. 

MYRMICA sp. 

Pl. 10, Fig. 22. 

Myrmica sp. Scudd., Bull. U.f'. Geo1. Geogr. Surv~ Terr., IV, 748 (1878). 

A species of this family was found at Green River, but a specific name 
is withheld in the hope of finding l:>etter material on which to base it. The 
head is rather srnall, circular; the thorax very regularly ovate and nearly 
twice as long as broad ; the peduncle sn1all and composed ·of two adjoining 



616 TBRTIARY INSECTS OF NORTH AMERICA. 

circular n1asses, the hinder slightly the larger; the abdomen IS much 
broken, but evidently larger than the thorax and pretty phnnp; no append­

ages are preserved. 
Length of body, 3.3mm; diameter of head, 0.4mm; length of thorax, 

1.2mm ; width of sarne, 0. 75mm ; length of . peduncle, 0.25mm; diameter of 

anterior joint of same, O.lmm; width of · abdomen, 0.85mm; its probable 
length~ 1.8mm. 

Green River, Wyo1ning. One specimen, No. 53 (F. C. A. Rich­
ardson). 

Family FORMICID£ Stephens. 

HYPOCLINEA Mayr. 

H YPOCLINEA OBLITERATA. 

Pl. 3, Figs. 25, 26. 

Hypoclinea obliterata Scudd., Rep. Progr. Geol. Ceogr. Surv. Can., 1875-1876, 267 (1877). 

There are two specimens to be referred to H ypoclinia, and both are 
very fragmentary. One (No. 8) consists of the partial remains of the wings 
of one side overlapping; the ot~er (No. 14) of similar remains, but so faintly 
impressed on the stone that some of the veins can not be traced at all, and 

since in all essential features it agrees with the n1ore distinct fragments, I 
have considered it as belonging to the same species, although it is of slightly 
greater size. 

The essential portions of the fore wing remain, showing the neuration 

to be that of Hypoclinia; the second cubital cell is triangular, and the vein 

which marks its outer limit arises from the upper branch of the cubital vein 
a little beyond the cross-vein depending from the stigma; the discoidal cell 
is of about the san1e size as the second cubital cell, and is subquadrate, the 

vein marking its outer margin a little curved, and the apex of the cell itself 
separated by but a short space fro1n the base of the second cubital cell. 
The scapular vein is n1ore darkly colored than the others, and a faint fuligi­

nous cloud appears to surround the ·rather dark stigma. 
Length of fragment of_ wing, 5mm; distance from base of wing to tip of 

stignla, 4mm. 

Quesnel, British Colurnbia. Two specimens, Nos. 8, ·14 (Dr. G. M. 
Dawson, Geological Survey of Canada). 
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LIOl\1E'I'OPUM Mayr. 

LIOMETOPUM PINGUE. 

Pl. 5, Fig. 10. 

Liometopnm ping1te Scudd., Bull. U. S. Geol. Geogr. Snrv. Terr., III, 742-74:3 (1877). 

The single ,specimen representing this species is a male, as the number 
of abdominal segments show ; but the wings are lacking. The insect is 
viewed from above. The head and thorax are slightly darker than the 

abdornen, but otherwise the whole body is uniformly fuscous, somewhat 
darker than the stone. The head is very small, subquadrate, slightly 

broader behind, and the posterior angles nearly rectangular; the anterior 
margin of the head is broadly and pretty regularly rounded, and the whole 
head is of about equal length and breadth. The thorax is very regularly 

ovate, broadest next the insertion of the front wings (traces of the origin of 
which can be seen), nearly twice as long as broad, rapidly tapering on the 

metathorax. The peduncle, as seen from above, is square, half as broad as 
the head, the hinder edge showing by its thickening that it was probably 

elevated at this point. The abdomen is plump, rounded ovate, scarcely less 
rounded posteriorly than in front, only one quarter longer than broad, 
broader than the thorax, cornposed of six segrnents, of which the first, third, 
and fourth are about equal in length, and the second half as long again. 

Length of whole body, 7.5mm; of thorax1 grnm; breadth of same, 1.8mm; 

· of peduncle, 0.9mm; of abdomen, 2.3mm; length of hind femora, 4.3mm; 

breadth of same, q.36mm. 

On account of the smallness of the head, I venture to place this insect 

in the genus Lioruetopum. It has the aspect of a Hypoclinea, but the head 

is only half as broad as the thorax. 
Fossil Canon, White River, Utah. One specimen. (\V. Denton.) 
A specimen from Green River, of precisely the san1e size and general 

appearance and pretty certainly belonging to the san1e species, is also wing­
less and has no legs preserved, but the thorax is rather profusely clothed 
with exceedingly delicate very short hairs. 

Green Rivei·, Wyoming. One specimen, No. 26~ (Dr. A. S. Packard). 
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FORMICA Linne. 

FoRMICA .A.RCANA. 

Pl. 3, J:i,ig-. 24. 

Formica arca·na Scndd., Rep. Progr. Geol. Snrv. Can., 1875-1876, 266-267 (1877). 

A single fragment of a wing, exhibiting, however, all the important 
parts of the neuration, is to be referred to the genus Formica (s str.) 
Pimpla senecta lies on the same stone. The discoidal cell is of mediun1 
size, subquadrate, a little broader below than above; the single closed 
cubital cell is about three ti1nes as lo~g as the discoidal cell, being a little 
produced (to considerably less than a right angle) at the tip, where the 
transverse vein, coming obliquely from the stigma, strikes the cubital vein 
exactly where it branches, fonning a minute stigma, from which four veins 
radiate almost symnwtrically; the wing is of a uniform, faint fuliginous 
color, the stigma of mediun1 size, darkest along its lowest border, and all 
the veins dark, the scapular vein even black, and margined on its apical 
ha]f with testaceous. 

The wing is 3mm in width, fron1 the anal emargination to the base of 
the stigma, and ·the tip of the basal internomedian.cell is 4.25mm distant fron1 
the apex of the closed cubital cell, making it probable that the entire length 
of the wing was nearly 12mm. 

Quesnel, British Columbia. One specin1en, No. lOa (l)r. G. ·l\L Daw­
son, Geological Survey of Canada). 

LASIUS Fabricius. 

LASIUS TERREUS. 

Pl. 10, Fig. 23. 

Lasius terreus Sc.udd., Bull. U. S. Geol. Geogr. Surv. Terr., IV, 747-748 (1878). 

A single specimen obtained by Dr. Hayden at the "Petrified Fish Cut," 
Green River (alluded to in his Sun Pictures of Rocky Mountain Scenery, 
page 98), is probably to be referred to this genus, but is in rather a poor 
state of preservation. The head is small and rounded, with antennre shaped 
as in Lasius, but of which the number and relative length of the joints can 
not be determined from their obscurity; the long basal joint, however, ap­
pears to be comparatively short and uniform in size, being not quite so long 
as the width of the head, while the rest of the antennre is more than half as 
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long as the basal joint, and· thickens very slightly toward the apex. The 
thorax, preserved so as to show more of a dorsal than a lateral view, is coin­
pact, oval, less than twice as long as broad, with no deep separation visiQle 
between the ·meso- and n1etathorax, tapering a little posteriorly. The pe­
duncle, as preserved, is a minute circular joint, but fron1 its discoloration 
appears to have had a regular, rounded, posterior eminence. The abdomen 
consists of five joints, is very short oval, very compact and regular, and of 
about the size of the thorax, although rounder. The legs are long and · 
slender, the femora of equal size throughout, and all the pairs similar. There 
is no sign of wings, and the specimen is probably a neuter. 

Length of body, 7.5mm; of head, 1.4mm; of thorax, 3.2mm; of abdomen, 
2.9mm; breadth of head, 1.1 mm; of thorax, 1.9mm ; of abdonlen, 2.2mm ; diam­

eter of peduncle, 0.55mm; length of first joint of antennre, 1 rum ; of rest of 
antennre, 1.65mm t 

Green River, Wyoming. One specimen, Np. 14692 (Dr. F. V. Hayden). 

CAMPONOTUS May!!. 

0AMPONOTUS VETUS. 

Pl. 5, Figs. 1, 2. 

Camponotns vetus Scudd., Bull. U. S. Geol. Geogr. Surv. Terr., III, 742 (1877). 

A single specitnen, very faidy preserved, lying upon the side; a renl­
n ant of one wing is left, and a faint indication of the antennre, but the legs 
are wanting. The head has a flat sunnnit, the upper half of the sides roundly 
protuberant, the lower half rather broad, and tapering but little; the thorax 
is long and moderately slender, compacted into a single rnass, with a low 
arch, rnore than twice as long as high. rrhe first segment of the abdomen 
increases rapidly in size posteriorly, and has a rounded knob above at its 
hinder end; the abdomen is long and slender, corn posed of five joints, the 

, second the largest, gradually tapering to the pointed. tip. It seems to. agree 
better with Campo notus than with -any other genus, but has a differently 
shaped head and first abdominal joirit, and is smaller than the species of that 

genus, so that it is only placed here provisionally until other and · better 
specimens are obtained. 

Length of body, 3.75mm; of thorax, 1.15mm; of abdomen, 2mm. 

White River, near the Colorado-Utah boundary. One specimen (W. 

Denton). 
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Family SPHEGID.£ "Westwood. 

DIDINEIS W esmael. 

DIDINEIS SOLIDESCENS. 

Pl. 10, Fig. 30. 

The body of the single specin1en known is pi·eserved on a side view 

but partially dorsal, and though the antennre and legs . are destroyed, the 

wings are tolerably well preserved. There is, however, no sign of any spine 
on the sides of the metanotum, the thorax here appearing to be well rounded; 
nor would the abdomen appear to b o closely narrowed at the base as in 
Didineis. The neuration of the wings agrees very closely with that of 

Didineis lunicornis Fabr. sp., except in the very much larger size and sub­
triangular shape of the rnarginal cell, the width of which is nearly one-third 
that of the w,ing. 1'he middle discoidal cell also is remarkable for its ex­

ti·eme length, being at least three times as long as its basal breadth. The 
body is not very darkly colored on the stone, being of a rather pale testa­
ceous tint, but the apical half or less of the abdominal segments are paler 
than the rest. 

Length of body, 7mm ; of wing, 5.25mm. 

Green River, Wyoming. One speci1nen, Nos. 132 and 263 (Dr. A. S. 
Packard). 
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SYSTE'!ATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, WITH REFERENCE TO THE 

PLACES WHERI~ THEY ARE DESCRIInm AND FIGURED AND THE LOCALITIES AND HORIZONS AT 

WHICU THEY ARE FouND. 

The following abbreviations are used in the last two columns of localities: Q. =Quesnel; S. = Simil­
kameen River; M. =Nine-Mile Creek; · N. =Nicola; C. C.= Crow Creek, Colo. ; H. C.= Horse Creek, 
Wyo.; T. C.= Twin Creek, Wyo.; S. 0. =Scarboro, Ontario; P. K. =Port Kennedy, Pa. 

Systematic list of species. Localities where found. 

Groups, genera, and species. 

MYRIAPODA. 

Iulus telluster .................... .. 

ARACHNIDES. 

ACARINA. 

2 Ixodes t,ertiarius .... _ .............. : 

ARANEIDES . 

. SALTIGRADJE. 

Attides. 

3 Parattus resurrect us ..........•.... 

Page. Plate and 
figure. 

Geological 
horizon. 

44 6: 15 . . . . x . . . . . . . . . . . . . . . . Oligocene .... 

47 6: 12 ... X ........ .. Oligocene .... 

53 11: 26 X ...... -- .... -.. --. Oligocene .... 

4 Parattus evocatus ................. . 54 ·----· ......... X . -- . .. .. -.. . ----. . •.. do ........ i 

5 Parattus latitatus ................ .. 55 X ..•. do ••••.... I ··--·· ......... .. -... . .. . . .. .. -.. -.. . ..... 
LATERIGRAD1E. 

Tlwrnisides. 

6 Thomisus resutus .............. _ .. .. 57 11: 13 X ....... .. .. -. . --- ... . -.. -- . Oligocene .... · 

7 Thomisus disjnnctus .................. . 58 11: 9 X . .. -. .. -.. . .. --- .. ..... -- . • ••. do ••••••.. 

8 Thomisus defossus ................ .. 59 11: 23 X .. -.... -..... .. . -· . ...... . ••. do .••••• :. 

TUBITELARI1E. 

Dysderides. 

9 Segestria secessa .................. . 61 11: 28 X ....... ---- -.... -. ... -- . Oligocene .... 

Drassides. 

10 Clubiona eversa ........ -~-- ....... . 63 11: 22 X -- .. ...... . ----. ... -.- . Oligocene .... 

11 Clubiona arcana .................. .. 64 11: 4 X . --- -- .. . -... -.. ... --- .. . ... do ........ 

12 Clubiona latebrosa ............... .. 65 11: 18 X ...... -- --- . ..... -- .. .. .. do ..•..... 

13 Clubiona ostentata ............... .. 65 11: 24 X ..... ........ ·-- -- . . .. -- .... . ... do ....•••. 

14 Anyphrena interita ............... -~ 
Agalenides. 

15 Titan mea in genua ................ .. 

67 11: 5 X 
~ --·· ---- ---- .... . ---- .. .... do ........ 

69 11: 29,32 X ..... . . -. . -.. -- .. .. ---- . Oligocene .... 

16 Titan mea hesterna . . . . . .. ........ .. 

RETITELARLE ._ 

Theridides. 

69 ·----· ·----· X ... 1 ...... ···-·r··do ........ 
17 Aranea columbi:n ................. . 71 2: 1,2 X X Q. . ----. Oligocene .... 

18 Theridium opertaneum ........... .. 73 11: 3 X . -- .. -. . ---- . . ... do ........ 
19 Theridium seclusum .............. .. 74 11: 20 X ....... ---· . ---- . ... --- .. . ... do ••••.... 

20 Linyphia retensa ................. .. 75 11: 25,27 X .. --. ---· .. ----. . -.- .. . •.. do ...••••. 
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DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED. 

In the columns giving Degree of Relationship the following marks are usetl: ! ! =very close; ! =close; 
o =general; t = distant; Y =possible. 

Fossil species. Existing species. 

~.e. 
0..:::1 

N awe of species. Where found. Horizon. 1 ~-~ ~~ 

Name of species. Where living. 

- -1------------ 1- - - --- ------- I~"§ ---------1-------c-----o--­
, 

0 

0 

0 

• 

· · ·······-············· .............. ------------ . .............. . ....... . 

------··---···--······· ..... . ........ ········---- ---- 1-···-------·--··· · --

1 

3 

4 

5 

6 

7 

i:l 

0 S.senoculata(Linn.) Europe ........ 

C. tomentosa K. & B ... Baltic amber. Ligurian ........................ .. 

C.sericea,C.lanataK.-B ..... do ........... do ........... . ................ . 

U. attenuata K. '-~B ....... do ........... do ........................... .. 

C.micropbtbalmaK.-B. .... do., ......... do ......... . : .. ... -........... .. 

........... -. •. . 10 

................ 11 

. ... -··· ........ 12 

.. . . . . . . . . . . . . . - 13 

14 

'l'.quadriguttata(H.) Europe ........ 15 

T. granulatum K. & B .. Baltic amber. Ligurian .. 

T. birtum K. & B .......... do ........... do .... . 

L. cheiracantha K. & B ..... do . .......... do .... . 

.... do ...•............. do ..••...•.. 16 

.... --.- ... -.--. 17 

. ............... 18 

--.--- - ... .. . . .. 19 

. ..... ······ · .... 20 
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SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

Groups, genera, aud species. Plate and 
Page. figure. 

-~ -- --- -- --- ·--- --·- ··------1-----

ORI:HTELAIUM. 

Epeit·ides. 

1 Tetragnatha tertiaria .......... __ .. . 

2 Tethneus guyoti. •.••••••••. -----· .. 
3 Tetlmeus obduratus .. __ .... _ ... __ .. 

4 Tethnens hentzii ............. -----· 

5 Tethneus provectus ..... ------ ..... . 
6 _Epeira meekii ..... ___ .......... _ ••. 

7 Epeira abscondita ·----· ........... . 
8 Epeira deli ta ............... _ ...... . 

D Epeira cinefacta .................... . 

10 Epeiravnlcanalis .................. . 

11 Epeira emertoni. .. ................ . 

12 Epeira sp .......•• J .............. .. 

1:3 Epeirasp --~------~ ..............•. 

14 Epeirasp -----·-----------------··· 
15 Nephila pennatipe.s ....... -~---· .... 

NEUROPTERA. 

THY SANDRA. 

BALLOSTOMA. 

77 

78 
79 
80 
81 
83 
84 
85 
85 
86 
87 
88 
89 
89 
89 

11: 11 
11: 8,10 

11: 31 
11: 14 
11: 21 

11: 2,17 
11: 7 
11: 6 
11: 16 

... -... - ................ 

11: 15, 19 
11: 1 

............................ 

.. ... ... -... . ... --- . 
11: 12 

X 

X ........... • • • • • a 

X ........ . ... . -...... 

X .......... ...... ---
X 

X 

X 

X 

X ....... ---- ................ 

X -·-- ......... ............... 

X ---- . ----. 
X ....... .............. 

X ---- ................ ............... 

X ............ .............. 

X ........... ... -- ... . ... -- .... ....... -.... 

Geological 
horizon. 

Oligocene .... 

. •.. do .· ..••••. 

. ... do .. ............... 

.... do ........ 

. ... do .. 0----. 

. ... do .....•.• 

. ... do .•••••.. 

. ... do ........ 

. ... do ......•. 

. ... do .. ........ -- . 

. •.. do ..•••••• 

. ... do ........ 

. ... do .•..•... 

.... do ........ 

.. •. do ....•••• 

16 Planocephalns aselloides ..•... _ .•... 94 Figs.intext X .................... Oligocene ... . 
LEPISMATID..E. 

17 Lepisn::a platymera ............. __ .• 102 
TERMITINA. 

18 Parotermes insignis ............. _ .. . 108 
19 Parotermes hagenii. ..... _. _ ....... . 110 
20 Parotermes fodime ................ . 112 
21 Hodotermes coloradensis ...• _ ...... . 113 
22 Eutermesf9ssarum .••••. -------~--- 115 
23 Entermes meadii. .• --_ ... ·c ........ . 115 

PSOCINA. 

24 Paropsocus disjunct us . . . .. . .. • .. . • . 118 
EPHEMERID.iE. 

25 Ephemera tabifica .........••....••. 

26 Ephemera immobilis ..• ~~- ......... . 

27 Ephemera macilenta .......••..•.... 

28 Ephemera pumicosa .• _ .•........ _ .. 

29 Ephemera interempta .......... ····] 
30 Ephemera exAncca ................. . 

120 
121 
122 
122 
123 
124 I 

12: 18 X Oligocene .... 

12: 13,14 X ... -... - ............. Oligocene .... 

12: 2 X . •.. do ........ 

12: 3,22 X .... do ........ 

12: 6 X . -.- -· •..• do ...•••.• 

12: 20 X ...... .. - ... -.... . ........... .... do .......• 

12: 12,17 X ......... ............ ...... -- . . •.. do .•••.... 

5: 51 ... . .. .. x ............ Oligocene(¥). 

. .. .. .. -... ---- .. X ........ ........ .. --- ...... ............. Oligocene .... 

12: 5 X ......... .... -- ..... • ••• do ....••.. 

12: 4,10 X ... -...... . ... -.. -. . ••• do .. . --- .. 
12: 7, 15, 16 X . ... do ...... - . 

.......... -.... ......... X .... do .......• 

12: D X ...... .. .. .. .. ............. ........ - .. . ... do ......•. 

• 
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TABLES-NEUROPTERA. n25 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. Existing species. 

N arne of species. Where found. Horizon. Name of spt>eies. Where living. 

T. grallator Hentz . East. U. S. 

······ ................... . ......... . . , .................... . .............. . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

E.troscheliiBertk .... Rott ........ Aquitanian. ____ . . ............ . .... . 

--------------- - 10 

·······--·-- · --- 11 
.....•. - ·--. ···- 12 

---------- -- · ··- 13 
---------- ...... 14 

0 N. plumipesKoch .. South. U.S. 15 

--.. . •. --. - -... - - -- - --- - . . - - .. - -.-- -... - - . - - - - - . - - - - . - . - - - - -.-- -.... - .. -. - .. - -- ...... - - -.... - 16 

0 

........ ---- .... 17 

---I---. ---------- -----. ----.------ .. - .. 18 
19 

- - - - - - - ...... -.•••. ~ - - - - - - - - - - - -.. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -, - - - - - - - - - - - - - - - - 20 
H. insignis, spectabilis. Oeniugen.... Tortoni an ___ ........... ____ .. __ .. . .... __ ..... __ .. 21 

---- --·- ···- .... 22 

• - •. - - - - -•• - • - - - 2:3 

....•••••••••••••••••••..••.••••.••••••••.... -- ---- .. ---- ---- ···- ·--- -------- ---------------- 24 

-------- - - ---·-- 25 
. .................. ···- ---- ·····- --·- ------------ ---- -------- -- ····-- ---- 26 

-. -...... - . --. ---. . . . . . -.. ---- - ---. -- . -----. ----- - --. ----- -- .... - - - ... -- . - ------ - --------- 27 

- ----------- -·-- 2~ 
---------------- 29 

.. -.-- ----- ---- ---- ... - -.. -.. -.. ----- --- . -- -. -.. - - -- -.. .. - ---- -.- .- ----- ------ -- -- .•.• •. 30 

VOL XIII--~0 
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SYSJ'EMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WOHK, ETC.-ContinUl'U. 

Systematic list of species. Localities where found. 

~ .: ...; 6 
I 

Q) ~ ~ Geological >=I ;;. > o· 
ce • a:l 0 horizon. 

Groups, genera, and species. ~0 ~ Page. Plate and :tJ~ _;s 0 :eLi 

figure. 'Ll0 
..... Q) '";;iS 

!""'""'"c.,; 

§~ 
,.. __ 

+> 

ODONATA. 

AGRIONINA. 

1 Dysagrion fredericii ............... . 

~ Dysagrion lakesii. ................ .. 

3 Dys-agrion packardii. ............. .. 

4 Podagrion abortivum ............. .. 

fi Litbagriou hyalin urn ............. .. 

6 Lithagrion umbratum ........ : ... .. 

7 Agrion mascescens ... _ ............. . 

t:l Agrion exsularis .................. .. 

9 Agrion tell uris ................... .. 

JESCHNINA. 

10 JEscbna solida .................... .. 

11 JEschna separata .................. . 

12 JEschna larvata .. • .. • ........... .. 

LIBELLULINA. 

13 Libellula sp ...................... .. 

PLANIPENNIA. 

SIALINA. 

14 Corydalites fecund urn .•••..•..••••• 

15 Rapbidia tranquilla .... -~-- ....... . 

16 Inocellia veterana ................. . 

17 Inocellia somnolenta .......•...•.•.. 

18 Inocellia tumulata ................. . 

1!) In ocelli a eventa .................. .. 

HEMEROBINA. 

20 Osrnylus requietus ................. . 

21 Botbromicromus lachlani. ........ .. 

22 Palreochrysa stricta . •....••....• __ . . 

23 Tribochrysa vetnscula ............. . 

24 Triuochrysa i:::lequalis ............ .. 

25 Tribochrysa :firmata .............. .. 

PANORPIDlE. 

26 Holcorpa maculosa ................ . 

27 Panorpa rigid a ................... .. 

TRICHOPTERA. 

HYDROPSYCHIDlE. 

28 Hydropsyche operta .............. .. 

29 Hydropsyche marcens . · ...•.•...•••. 

~0 Polycentropus e4eS'Q.B- •••••••...• _ •. 

'i:O 
..s 
~ 

130 6: 2,5, 6, 9,10, 14,17 ....... 
132 ·----· ·-----
132 6: 1, 3,11 

134 6: 7, 8 
135 13: 4 X 

136 13: 12,14 X 

138 13: 8,9 X 

139 i3: 6 X 

140 13: 10 X 

143 13: 1. X 

144 13: 15 X 

145 13: 11 X 

146 6: 4,16 ...... 

149 { 4 :2r;~3~3-1o, 1s-! .. -- ... 

154 1-t : 2 X 

156 14: 1 X 

157 14: 12 X 

15t5 14: 15 X 

160 --- ...... ----. X 

<i62 14: 3,8 X 

164 2: 7-10 
166 14: 13,14 X 

170 14: 9 X 

110 ------ .......... . X 

172 L4:6,7,10,11 X 

174 14: 4,5 X 

176 .. -.. --. -.... --. X 

~~ 
Q) ..... 

~ :.a .=I .... 
~ ~ 

+> 
c.? 0 
-- ----

X -- .. ·-·-·· ...... Oligocene ... .. 

X . ••• do ..•..... 

X •••• do .•••.... 

X . . . . . . • • • . . • • • • . • ••• do ~ ••..... 

. . . . . . . • . . . • . • . . . ... do ..•.•... 

. ---I---·I· .. --- ... -. . -... do ••..••.. 

X . ...... 

........ ---· 

........ 

--- . 
-- · · .... .. .. 

· .......... do ...... .. 

......•••• do ...•.... 

...•...... do ....... . 

....... -... Oligocene .... 

............ .... do ........ 

............. .... do ........ 

.............. . ............ OligocP.ne .... 

... .. ....... c. c. L aramie --- .... 
. -- .. -.. Oligocene ..•. 

... --- . . . . . do .••. _ •.. 

------ ... ---- .... do ... . .... 

............ . -- .. -- .... do .••••... 

-.. ---. . .... -... - .... do ...•.. 

Oligocene .... 

Q. 
-.- .uo •• - ~ •••. 
.... do .....•.. 

.... do ...•.... 

.... do ........ 

Oligocene .... 

.... do ...•..•. 

180 5 : 52, 53 . .. . .. .. X .. .. .. .. .. .. Oligocene .. .. 

180 15: 7 X ........ --~--- ...... Oligocene ... . 

181 .. ~ ~ .. • • ~... X • • • • . •• --. • .• -. . - . , -dQ •••••... 



TABLES-NEUROPTERA. 627 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. Existing species. 

N arne of species. Where found. Horizon. N arne of species. 

o P. macropus S~lys . 

.. --I------ ... -----------

Where living. 

Venezuela ..... 

1 

2 

3 

4 

5 

6 

7 

8 
g 

•••••• -··· •••••• - •••••• .••••• •• •••••• •••••• •••••. ! ! JE. constricta Say .. Northern U.S. 10 

----- ••••••.•••••.••••...•••......••...•.•....... ! ! JE.janata Say ..... NewEugland .. 11 
12 -------·--············· --~--------··· ............ , ....................... . 

13 

Corydalus cornutus. Northern U. S _114 
15 

! j O.pictus Ha-gen .•.•••. Balticamber. Ligurian .. 

16 

17 

18 

19 

20 

21 
22 ----------------------- .................................. ------ -- ---- ---· ----·-·------- ------ --------·-------

--------------------------- .................... .; ............................................. ---- .................................................... ... 

23 

24 
25 

26 

27 

.... •• .•• ........ 28 

............. . .. 29 

. . . . •• • •• . .• . . . . 30 



628 TERTIARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES DESCIUlliW IN TilE PHESENT WOIU<:, ETC.-Continued. 

Systematic list of species . . Localities where found. 

Groups, genera, aud species. 

~~ ~~ ;.; 6 I 

Geological Q;) 

~ ~ Q;) p. o· ;2 • > 
~ 

-:e ~ horizon. 
Page. Plate and UJ 0 ~g, ...cl:.o ,S~ 

figure. ·.-to 
~i:: 

Q;) 
UJ s ~· ... 

~0 ~ ........ <1.>~ 
Q;) :E ~- ...cl ....... ............ 
~ i:: ""' 0 ~ c ~ 

- - - - ------

HYDROPSYCHIDAJ:-C'n'd. 

1 Polycentropus eviratns .. _. __ .. _ .... 182 13: 7 X Oligocene ... 
2 Derobrochus abstractus ..••• _ .... __ . 183 -..... -- .. --. X .... do ............... 

3 Derobrochus crennlentus ...•... _. __ . 11·3 "'--- .. --- . --- X . ... do -------
4 Derobrochus reternus. ·----· ·---·· .. 184 - ....... -- ..... --- X . ... rlo ............... 

5 Derobrochus commoratus _ .•.•.••••. 184 ... ... .. -- .... --- ... X . --- -- .. - . ----. .... do ............... 

6 Derobrocbus marcidus .. _ ••.... ____ . 1d5 15: 2 X ......... -.- . ... ... ---. . ... do .. ............ 

7 Derohrocbns frigescens .. _ .• _ ••••••. 185 15: 6,16 X .... do -------
8 Derobrochus craterre .••••. ·----· ---· 186 1:3: 13; 15:4 X .... do ................. 

9 Litobrochns externatus. -------- .... 186 15: 10 X ---- . ---- .. . ... do ... .............. 

10 Leptobrochus lnteus ...... ·----- ..•. 187 15: 1,3 X ......... ... --. .. -- ...... .... do -------
11 Mesobrochus letb~us ····--· ·----· .... 188 15: 11 X .......... -- .. . --- .. . ... do -------
12 Mesobrochus imbecillus .•.• __ ..•• __ . lt!9 15: 13 X . -.... . -... -- .. . ... do ... ............. 

13 Paladicella eruptionis ..••••..••• _ ... 189 15: 14 X . -.. . -- .. - .. .... do ................ 

14 'l'inodes palndigena ...•.•..••••• ---~ 190 15: 9 X ---- . -.- .. . ... do .. .......... 
LEPTOCERID.2E. 

15 Setodes portionalis .. ....... ---- -----· 191 15: 15 X . -- .. . .. .. -.... ------ Oligocene .... 

16 Setodes abbreviata ··----· .•.••.•••. 192 ·--· ---- .... X ....... . -- .. -. ... --- . .... do . ....... 
LIMNOPHILID.2E. 

17 Limnophilu~ soporatns .•••••...• ---- 193 15: 5 X ---- . ----. Oligocene __ .. 

HI Indusia calculosa ..••• _ ....... ...... , 194 4: 4 . -- .. .. -.. -... H. C. --- .......... -- .... 
PHRYGANID.2E. 

191 Neuron; a evanescens ..••...•••.••••. 196 13: 3 X ..... -----. .. -- -· Oligocene .... 
20 Phryganca laue facta ...... _. _ ..... _. 197 13: 5 X ---- ..... -... -.. ---. . ... do . -......... 

21 Limnopsyche uispersa ••.....••.•... 199 13: 2 X . ----. . ---- . .... do ... ......... 
ORTHOPTERA. 

FORFICULAIU.i.E. 

22 Lauiduroumm a via ......... ___ ._._. 205 16 !· 3, 5, 11, 22, 23 X ...... ..... ....... Oligocene .... 

23 Labiduromma bormansi ....... -..... ---. 206 16: 1 X ... - .. - ....... . --- -· . ... do .....•. 

24 Labiduronuua morta]e ... _ . ____ .. __ . 207 16: :2,6,20 X ---- . --- ... ...... --. . ... do ....... -- ... 

25 Labidnromma commixtnm ......•••. 208 16: 10,17 X .. -- .. . ----. . -....... . ... do ... -.. -- . 
26 Labiduromma tertiarinm ... .. .. .. ... ... -- .. -. 209 16:15,18,21 X . -.. i .. ---. . ----. . ... do . . --- ..... 

27 La.biduromma gil bet ti ... .. - .. - .. -.. ----. 211 16: 14 X . --- . -- ·r·----. .. -.. -· . ... do .......... 

28 Labiduromma exsnlatum ..•••...• __ . 212 16:" 12 X ---· ---- . -.. --. . ----- .... do ....... 

29 Labiduromma lithophilum .•••.••••. 213 16: 19 X ........ .. ----- . ---- . . ... do ............. 

30 Labiruromma sp ...... ·----- ...•.... 214' 16: 24 X ---· . - .. -... . .•. do ........... 
31 Lahiduromma infernum ...•••..•...• 214 16: 7 X ...... . --- ... . ... do ........... 
32 Labidnromma labens . ·----· ---- •••• 214 16: 9, 13,16 X ....... ---- . -- .. -. . ... do ......... 

BLATTARI.2E. 

---.I ~~3 Pa.ra.l~Hnd.ia s~q~qrei -·•• •u• •nu•l 216 (): 25 X .... ~- . -.. "-- '"!'--- • Oligocene .... 



TABLES-ORTHOPTE I{A. 629 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED--Continued. 

Fossil species. Existing species. 

N arne of species. Where found. Horizon. Name of specie~:~. 

__ __ ! ______ ------------ --- -- ---- ~ -- - - - ____ I ______ --------- ---------------------

Where living. 

1 

2 

3 

4 

5 

6 

.... ------------ 14 

. - - - - - -- - -- - - - - . 15 

. -----.--------- 16 

. --------------- 17 

--------------- - 18 

------------ --·· 19 
20 

---------------- 21 

·-·- ---· -------- 22 

···- -------- -·-· 23 
24 

... . -------- .... 25 

···- ---- ···- -··· 26 

--·· ------------ 27 

-----· ------ · -·· 28 

·----· ------ -·· · 29 

--·· ---· --·- ---. 30 

. -- ... ---- .. -- . . 31 

---------------- 32 

------.-.-- .. - .. :l3 



(530 TERTIARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES D1J:SCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. 

Groups, genera, and species. Page. Plate and 
figure. 

Localities where found. 

.,- ""- ;..; 6 I 

~ ~ 
...... 

Geological >=l ... ... 0~ ~ te • 
~g, i:a 0 horizon. <llO ,.d:c Ori 

·~~ ~ 
......~ 

§~ <Zls ~-<·-
00 +-> 

~== 
~., 

~ :E ........... ,.d ....... "" ~ "" 0 ~ C!:i ~ 
--;- ----------------1---- ----- -1------ - -- --- -------1 

BLATTARI2E-Continued. 

1 Zeto bora brunneri . . . . . . .. . .. . .. .. . . 217 

2 Homceogamia ventriosa. ...... .••••. 218 

PHASMIDA. 

3 Agathemera reclusa .... ...... ...... 219 

ACRID II. 

Truxalidw. 

4 Tyrbula multispinosa .. ...... ...... 221 

5 Tyrbula russelli ._ ......... _......... 222 

6 Gomphocerus abstrusus...... . . • • • . . 223 

lEdipoclidw. 

7 N anthacia torpida ................ .. 224 
8 <Edipoda prrefocata .. _. ~ ........ _ .. . 225 

9 Taphacris reliquata . r .... ......... . 226 

LOC USTARI2E. 

Phy llophoridw. 

10 Lithymnetes guttatus . . . . . . . . . . . . . . 229 

Pseudophy llidw. 

11 Cymatomera maculata.... . . . • . . . . . . 2~0 

Conocephalidw. 

17: 12 X 

17: 8 X 

. .•••....... Oligocene .••. 

. . . • • • . • • • • • . ... do ....... . 

17: 11 X .................... Oligocene .. .. 

17: 13 X X ................ Oligocene .. .. 

17: 1-4 X .................... do ....... . 

17: 6 X . • • • • . • • • • • . . ... do ....... . 

17: 5 

12: 8,19 

X .................... Oligocene .. .. 

X ........................ do---- ... . 

X .• · •••••••••••.•••••..••• do ....... . 

17: 14,15 X .................... Oligocene .. .. 

17: 7 X .................... Oligocene .. .. 

12 Orchelimum placid urn ............ .. 

13 Locusta silens ................ ~ ... .. 
231 t7: 16,18,19 

232 17:9,10 

X ................... . Oligocene .... 

X . . . . do ..•...•. 

Gryllacrididre. 

14 Gryllacris cineris ................. .. 

15 Locustarire sp ..................... .. 

GRYLLIDES. 

16 Pronemobius induratus ...... _ ...•.. 

17 Pronemo bi us tertiari us ............ .. 

18 Pronemobius smithii. ............. .. 

HEMIPTERA. 

HOMOPTERA. 

Coccm2E. 

233 17: 17 

234 

235 6: 18 

235 6: 13, 21,23 

236 6: 22 

X Oligocene ... : 

X .•••.•••••.••••• .... do ..•..... 

X .. .. .. • .. • .. .. • • Oligocene .. .. 

X ••••••••••••••••••• ~do ....... . 

X .••••••••.•••••••••• do ....... . 

19 Monophlebus simplex............... 242 ............ X ........ '" "- ""' ...... Oligocene .. .. 

APHIDES . 

.Aphidinw. 

20 Catanenra absens .................. . 

21 Cataneura rileyi. .................. . 

22 Archilachn us pennatus . . .. _ ....... . 

23 Archilachnus mudgei . . ..........•.. 

24 Gerancon davisii. •••.••• ----·· •••••. 

245 

245 

247 

247 

248 

·----· ·----· X Oligocene ... . 

·----· ·-----· X . -.- ....... do ... : ... . 

18: 1,15-17 X 

-.--- .... ---. X 

. . • • . . • . • . . ....... . . do ....... -~ 

.••••.••. ...•...... do ....... . 

·----· ·----· X . • • • • • • • . • • • • • . . . • . . . ... do ...... . . ' 
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TABLES-HEMIPTERA. 631 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. 

Name of species. Where found. Horizon. 

. ci. 
'O;c 
as~ 
;..., 0 
~.o-~ 

Existing species. 

Name of species. Where living. 

A~ 

1----------l~l-----------------l·-----------------

------ ....... -- ....... -.. . 1 

2 

____ ! ___________________ _ 
3 

----------- --- ------.----. I.--- ------.------------- 4 

M. pennatus G. & B . .. Baltic amber. Ligurian .. 

5 

6 

7 

8 

9 

. ··- ------------ 10 

----.--. .. . . .... 11 

O.concinnum Scudd Northern U.S.. 12 

L.occidentalis Thom California...... 13 

---------------- 14 
. ----------. --·· 15 

------ .. ------ -· 16 

---------------- 17. 

1~: 

•••••.••••••.......• . • • • ••• • • . • • ••• • L9 

........ --·- ··-- 20 
_ ..• _ ••.. _ .. __ . _ 2L 

---· ...... --·--- 22 

---------------- 23 

--.--------- .•.. 24 



632 TERTfARY ·INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. 

Plate and · Page. figure. Groups,genera, and species. 

Aphidinre-Cont'd. 
1 Gerancon petrorum ............... .. 249. 2: 6 
2 Sbenapbis quesneli ................ . 250 2: 4,5;18:12 
3 Sbenapbis ubleri. ........... __ .... .. 2G2 . ----- . --- ... 
4 Shena phis lassa .• __ .......... - . ... .. 253 . -- .. -.. - .... -. 
5 Aphantaphis exsuca ............ ---· 254 . ---- .. -.. -... 
6 Siphonopboroides antiqua ......... : 255 18: 3,5,7,~0 
7 Sipboaopboroides rafinesquei ....•. . 256 - .. -- ... - .. -... 
8 Siphonophoroides propinqua ....... . 257 .......... -----· 
9 Lithapbisdirnta ................... . 258 ·----- ·-----

10 Tepbraphis simplex ....... ·----· .. .. '259 18: 4 
11 Tephraphis wabhii. ..••.. ·----· , ... 2GO . 1~: 19 
12 Aphidopsis :snbterna .............. .. 

13 Aphidopsis ~argeri ............... .. 
261 . -... -.. ----- .. 
262 . --- .... ----. 

14 Aphidopsislutaria ................ .. 263 ·----- ·----· 
15 Apbidopsis margarum ............. .. 264 18: 8 
16 Aphidopsis <lalli ......... _ ....... _. _ 264 . ---- .. ----. 
17 Aphidopsis emaciata ............ ---- 265 ------ ·----· 
18 Aphidopsis sp .......... _ ..... ___ ... . 26n 18: 11 

19 Oryctaphis recondita .... _ ...... _ .. . 266 18: 14 
20 Oryctaphis lesneurii ............... . 267 ..................... 
21 Syclmob:x;ochus revivescens .. __ .... .. 268 18: 6 

Schizoneurinre. 
2~ Schizoneuroides scudderi .. ___ •.... _. 

23 l Amalancon lutosus ................ .. 
269 18: 2 
270 18: 13 

. 21 Aucouatusdorsnosus .............. .. 272 18: 9 
25 Anconatus bucktoni ......... _ .... .. 272 . -- ... -... -.. -... 
2G Pterostigrua recnrvum •••.... _ ... ~ .. 274 18: 18 
27 Pterostigrua nigrnm .............. .. 275 . .. -...... -..... 

PSYLLID1E. 
28 Necropsylla rigida .. _: ..... _ .... _ ... 276 12: 11,21 
29 C~topsy lla prima ................. .. '277 . ... --- . . .. .. -.... 

FULGORINA. 

Fulgm·ida. 
30 N yctophy lax uhleri. ... _ .... __ .... .. 279 19: 11 
31 Nyctopbylax vigil. ................ . 280 19: 8 
3~ Aphana atava .................... .. 281 5: 96,97 
33 Aphana rotundipennis ..• __ •...•...• 282 6: 27 
34 Lystra richardsoni. ............... .. 283 6: u, 30, 31, 7 : 1, 3 

35 Lystra leei ..................... __ .. 283 7: 2 

Localities where found. 

~~ 
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:E 
~ 
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6 
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~:s 
IZl s 
~::: ·c,......j 
I=Q 
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Q 
Q 

I - Geological = <:) horizon. 
~~ 
'"'''"" <l)~ 

~ 
~ 

0 
--

Oligocene ... . 

. ... do ....... . 

. ... do ....... . 

. ... do ....... . 

.... do ...•.... 

. ••.•..... do ....... . 

··---· ...•...... do ....... . 
.... do ....... . 

.......... do ....... . 

. ... do ....... . 

. ... do ....... . 

. ... do ....... . 

. ... do ....... . 

: ~ ~ ~ ~ ~ : ~ ~ ~ J:::: ~~ :::: :::: 
: ~ ~ ~ ~ ~ : ~ ~ ~ :: : : : : ~: : : : : : : : : i 

. •••...... do ........ I 

. •• · .••.... do ••••.... 

.. -- -· Oligocene .... 

. -- ... -. . ... do ...•.... 

. ----. ....... -.. .... do ........ I 

. -.. -- . . --- .... . ... do ....•••• 

. .. .. -... ...... . ... do .......• 

. ----. •...• -I- ... do ........ 

. . ---. ... --- . Oligocene .... 

. .. -- .. . ---- . . ... do ........ 

Oligocene .... 

.... do .....••• 

Oligoceue (T). 

··--·· .. ---- Oligocene_ ... 

---·--1------ .... uo .... ·-·· 

·----· ....... _ ... do ....•••• 
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TABLES--HEMIPTERA. 633 

DISTIUBUTION OF THE SPECIES WITH WHICH 'fHEY ARP.: COMPARED-Continued. 

Fossil species. 

N arne of species. Where found. Horizon. 

Existing species. 

Name of species. Where living. 

1 

3 

4 

5 

6 

7 

8 

9 

. ---- .. -----.-.. 10 

. ----.----.---.. 11 
12 

------ ·----· .... 13 

-------- .. ·--- -· 14 
15 

-.-------- -·--.. 16 

·----· ·----- ---- 17 
18 

. ----- -----.---- 19 
20 

------ ---------- 21 

·----- ·----· --·· 22 

-- ---· ·-- --- --·- 23 

·----· ---- -----· 24 

------.----.---- 25 

------ ·----- --·- 26 

. - - . - - - - - - - - - - - . 27 

----.----------. 28 

. ----.------ --·- 29 

---------------- 30 

---· ·----- ------ 31 

-:::::::::::::::: :::::: :::::::::::::: :::::: :::::: :::: :::::::::::::::: :J :::::::::::-:::: :: 
1---- ----------------------- -------------- ------------ ---- ---------- ·----- ----· ------------ --·· 35 



634 TERTIARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

Geological 
horizon. 

Groups, genera, and species. Plate and 
Page. :fill u:e. 

--;-----------------\---!------!-- ---------------1 

Fttlgorida-Cont'd. 

1 F:ulgora granulosa...... . • • • • . . . . . . 284 

2 Fulgora populata................... 284 
3 Fulgora obticescens. . . . • . . . . . . . . . . . 285 

Dictyophm·ida. 

4 Dictyophara bouvei ..••••••••••.... 

Cixiida. 

5 Cixius hesperidum .........••....••. 

6 Cixius proavus ....••....•.....••••. 

7 Oliarus lutensis .•..•..........••••. 

8 Diaplegma haldemani .....•........ 

9 Diaplegma veterascE.ms ..........•.. 

10 Diaplegma abductnnL ............. . 

11 Diaplegma _venera bile ............ .. 

12"" Diaplegma_ occultorum ............. , 

13 Diaplegma rninosu~ ............ o•• 

14 Diaplegma, obdormitum ........... .. 

286 

287 
287 
288 
289 
290 

290 
291 

291 

292 

292 
15 Oliarites terrentula .... 0.. . . . . . . . . . . 293 

16 Florissantia elegans ......... o.. .... 294 

Delphacida. 

17 Delpbax senilis. ........ ...•.. ...... 295 

18 Planophlebia gigantea..... ... ...... 296 

Aehilida. 

19 Elidiptera regularis ... 0 •••••••••••• 

Ricaniida. 

20 Hamrnapteryx reticulata .. 0 ........ . 

Flatida. 

21 Lithopsis :fimbriatao ...•.. ··o··· .... 
22 Lithopsis elongata ......... _ ...••••. 

23 Ficarasites stigmatic urn .......... .. 

JASSIDES. 

24 Tettigonia pri~comarginata ....... .. 

25 Tettigonia priscotincta ............ 0 

297 

298 

300 

301 

301 

30~ 

303 

6: 35 x .............. 0. Oligocene ... . 

7: 16 X .••.•••••• ·••••· •••• do···-··· 
19 : 1 x . . . . . . . . . . 0 • • • • • • • • • • ••• do .•.. 0 •• 

21: 16 X Oligocene .... 

6: 19 .•.• X .••. Oligocene ... . 

19: 14 X ...... .. .· ... do ...... . 

7: 18 X ... . .........•.. · .· ... do ..•.... 

•••••• ...... X 

. • • ••• . • • • • . X 

15: 8 X 

. • • ••• • • • •• • X 

. • • • •• • • • • • . X 

• • • • •• • • • • • • X 

7: 17 

19: 12 X 

5: 95 
2: 16 

19: 13 

6: 34 

6: 36,37 
6:-28 
6: 20 

7: 4 

19: 9 

X 

X 

X 

X 

X •••••. 

s 

X .............. .. 

X •••••••••.•••••. 

X 

X •••..••••••••••• 

X •••••••••.•••••• 

.. .. do ... : ... 

.... do ..•..•. 

.... do ...... . 

.... do ...... . 

.... do······· ! 

.... do. ······ j 

.... do ...... . 

.... do .... 00. 

.... do ..••••. 

Oligocene? .. 

Oligocene .... 

Oligocene .... 

Oligocene ... . 

... . do ...... . 

•••. do ...... . 

Oligocene .... 
. . . . do ... _._ .0 

26 Tettigonia priscovariPgata 0 ••••••••• 303 .. •. .... ... . ... . X ••• o do ...... . 

27 Tettigonia obtecta ................ .. 

28 Bythoscopns lapidescens ... 00 ••••••• 

29 Agallia lewisii. ................... .. 

30 Agallia flaccida .......... 0 0 ....... . 

31 Agallia instabilis .... ~ •...• o• ..... .. 

32 Agallia abstructa .... 0 ••• 0 •••••• 0 0 •• 

304 

305 

305 
306 
306 

307 

5: 58,59 X 

5: 94 ........ X 

l9: 7,21 X 

19: 18 
21: 1 

19: 5 

X ••••••••• 0 ......... . 

X 

X 

Oligocene? .. 

Oligocene ? 0. 

Oligocene ... 0 

.... do ..... . 

.. .. do .0 •••.. 

.... do ...... . 
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DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil ~pecies. Existing species. · 

N arne of species. Where found. Horizon. Name of species. Where living . 

. . -~ - - ... - - - .. - -·- - . . . . . . - - .. - - - - .... - . - . - - - ..... - - . - . . - .. - .. - - . - .. - - - - - - . . ... - - - - - - .. - - - . 1 

.. ---- . . ----- . ----- --.- . -- .. -- . - .... - ---- .. -. ---- --- .- ... - . --- . -- .. - .. ---. -- ... --. ---. . . . . 2 

. - - - - - - . - - - - •. - - - - . - . . . . - - - - ..... - - . . - - - - . - .. - - - . . . - . . .. - .. - .. - - .. - - • -·- - . . ....... - - - . - . . . 3 

4 

5 
...... ------- ·----- .... ------ .................................... ---- .... ---- ............ ' 6 

7 

8 
.. -- .... --- ... ---- ..... . . --- ~ . ....................... ---.- .. - ... - --- ...... -- ..... -....... ~ 

...... - .. . . . . .. . 10 

-.- .... -........ 11 

.. -- ...... - ................ ---- .. -· ... - ... - .. ---- ..... -- ..... - ....... --- ... - .. - ............. - ............. ---- ..... - ... - .................... --- .. --- ... - ..... -- ... -- l;l 

~ ............. - -- -- .... -- .. -- - -- .. .. - ....... ' .. --- .. - .. ... ... .. .. ..... - ....... - ....... - . - ..................... -.... - ............ - ... -- ........ --.. . . . . 1:~ 

. ---- .. -- .. --.- -.- .. -... -.--. -.-. ---. --- ....... -. ! ... - ... -.... -- .. -.- .. -.. . . . . -.- .. --..... 14 

.... , . ----- .. -. --- ...... --- .. ---- ......... -...... - -- .... -.... - .. -.... - ..... -.-
- ...... t .............. • ....................................... - ........ - ....... -- ......................... -- ... - .................. -- ............................... ... 

. -- ... -- .... -... 15 

-------- .... 16 

. ... ... . ---.---- 17 

18 

---. . . - ....... - . - ... -.- - .. - -.-- -. -.-- ... - ..... -- .. --. . .... -- ..... ---. -- ... --. . .. - - ... ---. - . . . 19 

---- ----------------------- ······· · ······ ................ ········---····-···· ................ 20 

... - - ............................................ --.... - .......... -- ........................ - -- ......... _ ... _- -- - - .. -- - ........ --- ............ - ... ... ... .. ... .... - ..... -- .......... --..... 21 

0 

.. ·- -· ...... ---- 22 

23 

Ani. irroratns (F.).. United States.. 24 

Tett. bella Walk... Silhet ... ~..... 25 

....• ----- .. ---. 215 

.• - -·· ..... --- .. 27 

..............•. 28 

29 

:::::::::::::::::::::: t: :::::::: J.:::::::.: :: . ::: .: :::: :::::::::::::: 
•... ····-· ...... 30 

.... ------------ 31 

------ ...... - --· 32 

. \ 



636 TERrriARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SP~~ClES DmSCRIBED IN THE PRESI!:~T WORK, ETC.-Continued. 

Systematic list of species. Localities where found . 

... ..; 6 I 

Geological Q;) Q;) ~ ;::; ;;.. ;;.. Q i horizon. 
Plate :e 0 ~£. ~ ,J:I:Ei 

<:) 

Groups, genera, and species. Page. ancl ..s a.i 
Zlr-:! Q;) 

figure. ;::3 §~ ~ rTJ 8 .......... 
·.;:;: 0 Q;)-+'> 

0 Q;) ;E ............ ,.Q 
...... ... 

~ 
... +'> 

;::,;. l;!) ~ 0 
- - ------ --

J ASSIDES-Con tinned. 

1 Gypona cinercia .................•.. 308 

I 
19: 4 X Olig~cene .... 

2 Jassus latebrre ..... ............. -- ............. -.... ~08 20: 19 X .... do ------· 
'l Thamnotettix mutilata ··~--· ...•... 309 7: G X .. .. do I ....... , 
4 Tbamnotettix gannetti . .. ... .. .. . .. ~- ... --. 30!) 6:33;7:5 X .... do ................. 
!) Thamnotettix fundi -----· ·----· .......... 310 19: 20 X ............ .... do .. ... -......... 

G Cicadula saxosa .................... 310 6: 26 X .. .. do ................ 

7 Acocephalus adre ............. ·----· ............. 311 6: 29 X .... do .. ............. 

8 Acocephalus callosus ... . --- -· . -............ - 311 19: 15 X .... do ............. 

9 Jassopsis ev idens ................... :n2 19: 16 X .... do ............. 

10 Crelidia columbiana . ... .. -.................... -... 31:3 2: 1:3 s. ............................. 

11 CmlicJia wyorningensis ..... .......... 31:3 4: 8 T.C. Oligocene f 

12 Docimus psylloides ................. 314 19: 6,17 X Oligoceue .... 

CERCOPID1E. 

Cercopida. 

13 Cercopites umbratilis ............... 316 7: 9 X ... --- . ............ Oligocene .... 

14 Cercopites calliscens ---- .................. ---- 317 6: 32 X .... do .............. 

15 Ccrc<>pis '"'":yni .................. -~ 318 2: 14,15 M. ........................... 

16 Cercop1s astrwta ................... 318 7: 15 X Oligocene. __ . 

17 Cercopis snffocata .................. 319 19: 2,3 X .... tlo .............. 

18 Petrolystra gigantea .. ......•••.... 321 20: 5-7 X .. .. do .............. 

19 j Petrolystra heros ................... 322 20: 8 X .. .. do ... .... 

20 ' Locrites copei ...................... 323 21: 19 X . ... do.------
21 Locrites whitei. .................... 824 21: 17 X ------ •... do .............. 

2~ Palecphora maculata ............... 

1 

326 20: 10,17 X .. -- . . ---- .. .... uo ·------
23 1 Palecphora patef~ct~ ...••••......•. 827 7: 7 X .. .. do ............ .. 

24 Palecphora marvmel ........•...... 327 20: 11-13; 21:9, 12 X .... do -.'-- ---
~5 Palecphora communis .............. 32~ 20: :l, 20,21 X 

:::::r:::. 
.... do .... - ... -.... 

26 Palecphora prmvalens .. . .. -.............. 32!) 20: 1; 21:2 X ---- uo ................ 

27 Palecpl:.ora inornata ................ :l29 20: 15 X .. .. do .. ............ 
2R Lithecphora setigera - ---- .... -......... - .. 330 20: 22 X .... do ................ 

29 Lithecphora tliaphaua . ......... ____ :330 21: 1:1 X .. .. do .............. 

30 Lithecphora uuicolor ............... 331 21: 4,5, 11,14 X .. -.. - .. ---- . .... do ... - .. -- .. 
31 Lithecpbora mnrata .. . .. .. -........... - ... -.. :131 21: 3,8 X .... (lO ................ 

32 Prinecphora balteata ............... 3:~2 

I 

20: 14 X .. .. .. -- . . .. -..... .. .. do .............. 

A phrophorida. 

33 Palaphrodes cincta . ·----· .................. :~34 20: 16 ; 21: 15 X . --- .. . -.. -... 01 igocene .... 

34 Palaphrodes obscura ...... c ......... :135 21: 18 X . -.. --. .. -- ..... .. .. do ................ 
3;) Palaphrodes uregularis . .. ... .. -... ----. 335 20: 2, 18; 21 : 6, 7 X .. ----- ...... -- .. .. .. do ...... -.. --
36 Palaphrodes obliqua ...... ••w•oo .... 336 21: 10 X ·-----1------ .... do ............ 
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DISTRIBuTION OF THE RPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. 

N arne of species. Where found. Horizon. 

Exjsting species. 

Name of species. Where living. 

2 

3 

4 

G 

6 

7 

8 

9 

---- ---· -------- 10 
11 

---.------------- 12 

. ----. ··- --- .... 13 

. -.--- .. -....... 14 

15 

16 

...... ------ .... 17 

.. - ..... ---. -... 1fl 

.......... -- .... - - .. , ......... -·. ... . 19 

---- 1- --················· 

····-· ...... ···- 20 

··--·· ----·· .... 21 

---··· ------ .... 22 

.•.•.. ---- ---··· 23 

.... -··· ........ 24 

-··· ·----- ·----- 25 

--·--· ·---·· .... 26 

-- --·· .• ---- .... 27 

28 

--·-·· .... ··-··· 29 

---------·------ 30 

. - --- .. ----.-.-. 31 

. ----- ·-- --· ---. 32 

·--------------- 33 
• --- -·. -- .• ----- 34 

. ----- .. - -·. ---. 35 
3(} 



638 TERTIARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found . 

~- ~- .: 0 ,....; Geological <1) <1) 

1=1 ;:. ;:. oce ~ horizon. C) 

Groups, genera, and species. Page. Plate and "<;i.j 0 ~g, ~ ,.!:1:.0 0 a.i 
ell,...; ,....; <1) 

figure. ooO 
§~ 

<1) rn S ~- .... 
·~o -+" :;:::l a;)~ 

0 a;) ;f1 ............ ,.!:1 

~ '"' ~ 
~ ~ 

;::!:) ~ 0 
----------

.Aphrophorida-Con. 
1 Palaphrodes transversa ..••••••••••. 336 . -....... -.. X . ... .. -.. . ---- . . -... -- . Oligocene ..•. 
2 Aphrophora sp ...••••.•••• -~-· •••••• 337 19: 10 X . -.. - ---- . ----. . ----. . ••• do - .. --- .... 
3 Clastoptera comstocki .••••••••••••• 338 19: 22 X ...... ........ . --- ..... .. -... .... do ... ---- . 

HETEROPTERA. 

CORIXID.lE, 

4 Prosigai·a flabellum .•.•••..••••••••• 344 22: 12 X ..... ...... -.--- . . -.. -- . Oligocene .... 
!) Corixa vanduzeei ..••.•.••••••.••••. 344 22: 17 X ...... .. --- . -.. -.... ·----· .•.. do - .. -- ...... 
6 Corixa immersa ..••••..•••.••••••••• 345 . 22: 16 X .. --. -.. -.. .. ---. ··--·· . ..• do ..••••. 

N OTONECTID.lE. 

7 N otonecta ernersoni. •••••..••••••.•. 346 22: 11 X .. .. .. - --- .. ... ·-· ........ Oligocene ..•• 
GALGULID.lE. 

8 Necygonus rotundatus ••••••••.••••• 348 7: 8 X ........ . -- --· .... ---- Oligocene .... 
VELIIDlE. 

9 Palreovelia spinosa -------·--·------ 349 ~2: 13 X .. -- .. ... ---. . ---- . Oligocene .••. 
10 Stenovelia nigra ..•.••.••••••••••••. 350 22: 8,14 X . .. --- . .. -........ . ... do ............. 

HYDROBATID.lE. 

11 Telmatrech ns stiUL ••••..•.•••.••••. 351 ~: 11, 1~ s -----· ---· ..... 
12 Telmatrechus parallelus ------ ........ 353 4: 1 . ....... . - .. --- T.C. Oligocene f .. 

13 Metro bates reternalis .•.•••.••••••••• 353 22: If> X ..... ---- . .. .. -- . . ... -- ... . ... do .......... 
REDUVIID.lE. 

14 Eothes elegans ..•.....•• ~ ••••.••••• 355 26: 5 X ---- . ----. . ----. Oligocene .... 

15 TagaloC.es inermis ...•••.••••••••••. 357 26: 15 X ... .. -. .. -- .. ............. . ... --- . . ... do ....... - ..... 

'fiNGIDIDlE. 

16 PieE~ma rotunda ·----- -- -----· ·-·--· 358 23: 6 X . ... -. ....... . -.. -- ... -Oligocene .... 
.17 Monanthia veterna ..••• ............... 359 23: 5,9 X . ... do ...... --- .. 

18 I Eotingis antennata ..••..•.••..••••. 360 23· 1,3 X .. .. -- ... ... ... -... -. . ... do ................ 

ACANTHIID.lE. 

19 Lyctocoris terre us .••••...•••.•••••. 361 7: 20 X ......... . ---- .. Oligocene .... 
CAPSID.lE. 

20 Closterocoris elegans ...•••••••••••.. 363 24: 7 X ........ --- .. . -... -- .. . ----. Oligocene .... 
21 Carmel us gravatus ...•....•.• · •..... 364 24: 10 X . -... ... .. -.. -- . .. ..... -- . . ... do ... -.-- . 
22 Carmelns sepositus ..•..••••• · •.•.••. 364 24: 6 X . ... .. .. .......... .. ---- . . - ... -- .. . •.. do - ... --- . 
2:3 Fi:.scus frecatus ..••••.•.•••••.•••... 365 22: 5 X ---· -- ... . -.. -- . .. ----. . ... do .. ... - .. -- .... 

24 Precilocapsus fremontii ..••••.•••••. 365 24: 3 X ---- ---- . -.. - ..... . .•. do .. -- .. -· 
25 Precilocapsus veterandus .••••••••••. 366 24: 9 X -- ... ...... . --- ... .... do ....... 
26 Precilocapsus veternosu.s ..•••••••••. 367 ·----· ·----· X 1---- .. --. . -- --· . ••. do ... ---- . 
27 Precilocapsus tabidns .••••••••.••.•. 367 24: 8 X ~---- .. -... - . .. --- . ... ---· .... do .... - .......... 

28 Precilocapsus ostentus .••••....••••. 368 24: 2 X ... --- ....... .. -- .. -.. . ... -.. -. .... do ......... -·- ... 

29 Caps us obeolefactus ..••••.•••••.•••. 368 2-1: 13 X .. --. .. --- . . ., .do ...•••• 



0 
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DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. Existing species. 

N arne of species. Where found. Horizon. ~a me of species: Where living. 

1 

2 

3 

° C. interrupta Say.. United States .. 

. ~ .. I.~: .~~~.l~~·i~ ~.~~~ ~:: . ~.~~~p~:::: :: :: 
4 

5 

6 

••.•.•..••.••.•••••.... i .....•••••.... 

Phyt. involutus Germ . Baltic amber~ Ligurian . . 0 

.... do . . . . . . . . . . . . . . • . . ... do . . . . . . . . ... do . • • • . 0 

------ ... -----· ·----· •. : ..... .......... ---- ....... ------ ·----· 0 

7 

8 

9 

. . • . . • • • • • . • . . . . 10 

Hyg. remigis (Say.) Atlantic States. 11 

.......... ···-·· 12 

....... - .... --.. 13 

............• -.. 14 

. . . . . . . . . . . . • • . . 15 

............ ---. . . . . • • . . . . • • • . . . . . . . 16 

. ............ -...... I .. -.......... -.. 17 

- ~-.-- .. -- .. ---- .. - .. 18 

. .... - - - - - . - .. - - . 19 

··--·· --·· ··---· .•.. --·- -----· """'""" 20 
C. parvus Dist ... . Cen. America .. 2l 

.... do . . . . . . . . • • • . . . ... do . . . . . . . . . 22 

.. - ......... '••. 23 

P. ornatulus (St&l.) Mexico ........ 24 

.. - .... - .. . .. . .. 25 

P. fremontii Scudd .... Florissant ... Oligocene .......•.••••••.......... ... - ... --. .. . ••. 26 

······••••·••••• 27 
r. 

28 

................... ······'···· ······ .... ··-··· .... 29 
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SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

-------------------,------;------ - ----·-----

Groups, genera, and species. 

... - ~ 6 
, 

~ Q;) Q;) o· ~ Geological 
>=l > > ~ Q horizon. Plate and ~0 ~0 P1 ,.d:o .s~ Page. <Zl- >. 

figure. rnO 
~~ 

Q;) ooS .... _ 
'i:O +" ~c Q;)~ 

0 Q;) :s ...... - ..c= 
~ 

... 
~ 

... 0 C!:> ~ 
-- ----

CAPSID..E-Continued. 

1 Capsus lacus ....................... 369 22: 2 X . --- .. - . -.. --. Oligocene ... 

2 Aporema prrestrictum ·----· ......... 370 20: 4 X ... -.. -. .... do . . -.. -.. -
3 Radronema cinerescens ....•••••••.. 370• 24: 12 X .... do .... ---. 

PHYSAPODES. 

4 Melanothrips extincta .............. 371 5: 90,91 X . .. -..... ......... Oligocene T •• 

5 Lithadothrips vetusta ................. 372 5: 88, 89, 102, 103 X Oligocene f .. 

6 Pa1reothrips fossilis ................. :373 5 : 10i, 105, 115 X Oligocene ? .. 

LYG..EID..E. 

Lygwina. 

7 Lygreus stabilitus ---· ···-·· ........ 376 22: 10;24:16 X -...... . ... -... . .. .. -... Oligocene .•• 

8 Lygrens obsolescens ................. 377 24: 15 X ...... . -- ...... .... do ..... -... 
9 Lygreus freculentus ................. 377 ........... -- ..... X .. .. -.. . --- ... .. .. do . .. -.. -. 

10 Nysius vinctus . ·----· ··---· ---· .... 378 .. -.. -.- ... ---. X ........ ·----· .... do .. .......... 

11 N ysius vecula ........... ·-·- ---· ...... 378 22: 7 X -·--- . ... .. .. -.. .... do ............... 

12 Nysius tritus ........................ 379 23: 20 X .. .. .. . ·--- ... .... do ........... 

13 Nysius terrre ............... ---· ---· ---· 379 23: 31 X .. .. -... . -.... -.. .... do ................. 

14 Nysius stratus ...................... ·---·· -----· 380 2a : a, 21; 25:2,8 X ---- ............. .. .. .. --. .... do ............... 
Geocorina. 

15 Geocoris infernorum ................ 381 23: 17,26 X ....... ... .. -- . -...... . ---- . Oligocene ..• 

Oxyca1·enina. 

16 Procrophius communis .............. 382 23: 12, 18, 1 
28, 29; 24:1 \ X --·· ....... .. --- ... ..... -.. Oli~ocene ... 

17 Procrophius costalis ................ 382 23: 8 X ~--~l--- -----·~------ . ... do ..... - .. -.... 

18 Procrophius langneus ·----- ........... 383 23: 23 X ... -- .. -... ......... ···-- .... do -- .. -.. -.. 
Myodochina. 

1 .... 1 .... 

_____ J _____ 
19 Ligyr<•coris exsuctns ................ 385 24: 5 X Oligocene ... 

20 Stenopamera tenebrosa ....•.•..•... 386 23: 16,24 X .. ----. . --- .... --- .(10 ............. 

n Stenopamera subterrea ------·-----· 31;6 23: 7 X . ----. . --- .. .... do .............. 

22 Catopamera augheyi. ....•••••.••.•. 387 27: 7 X . ----- . ----. . ... do .............. 

23 Catopamera bradleyi ............. ------ 3t!7 26: 12 X .... do ............... 

24 Phrudopamera wilsoni. ............. 388 27: 9,16 X . -.--- . ... do ......... -...... 

25 Phrndopamera chitteudeni. ......... 389 26: 7,9 X .... do 

26 Cholula triguttata .................. 389 7: 21 ........ X .. .. do ......... -.... 

27 Lithocoris evnlsus .................. 391 -----· ------ X .... do .... -- ........ 

28 Cophocoris tenebricosus ............. 391 -----· ·---·· X .... do ............... 

29 Eucorites serescens ....••••••••••••. 392 ................... X .... do ...... -..... 
:30 Procoris sanctrejobanuis -----· ··---· 393 .. --.-- ... -.. - .... X .... do ........... 

31 Procoris becbl~ri ..•••••••••••.• _ •• -~ 393 27: 4 X ·----- ..... --- .. .... do ............... 

:32 Ctereacor1s prtmigenns ............. 394 ............. ............ X .... do .............. 

33 1 Tra.pezonptus ~xterminatus· ••••••••• 395 ~~: 9 i 23: 11,22,2[) X ·--· . -- ... . . -- .. .... do .. ...... 



• 
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DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE CoMPARED-Continued. 

Fossil species. Exi:,ting species. 

N arne of species. Where four.d. Horizon. 

~ o.l 
o-~ 

,..:::l 
<l) 00 

~ § N arne of species. 
if"~ 
~~ 

..... 

Where living. 

--- !-------------------1------------~-------- ~-- 1----------------1-------------.--

1 

2 
0 H. militaris UhL .. Western U.S.. 3 

-----------------------1-------------- ------------ -- -- -----· --·- -----· ---· ::::::::::: :_: ::::: _-: _ r _: __ : _ :--:: 1:-- _:-:: __ :. -::: --:-: _::::: _:: -___ :: 
. I 

•••••• - •• ~ •••. - • c -- . - - - ' •• - - •••• - • - • -. ' - - - - • - - ••.• - • - - - - • - • - - - - - • - - - - - •••• -

................... ---- ---- ·········· !············ .... ················ .... 

····································· I······ .............. ············· · ·· 

...••...••.... · ...... - ............. - . . I · ....................... - .......... . 

.. - •. - - .....................•••..... · I · .................................. . 

.... ...... - ................................ -····· ---- ---- .............. . 

4 

5 

6 

7 

8 

9 

............ ··-· 10 

11 

.. - ............. 12 

-.-.---- ... -.... 13 

14 

.. -- . . - ......... 15 

---- ............ 22 

................ 23 

::::::::::: ::::::::::: :::::::::::: ,_::::::::::: :::: :::::::: ·::::: -:::: I:::::::::::::::- : 
26 ········-············· · ·············· ···· · ······· 

.............. ; ...... ······ ·-· · ············ ...... . . ............•... 27 

28 

------ .......... 29 

. -..................... --.- --........ .. ...... - .. - ... - ---- -.. - ......... -. ........•...... 30 
I 

---- .... ---- .... 31 

32 
33 
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SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Sy sterna tic list of species. Localities where found . 

Groups, genera, aud species. 

-+"'~ ~ 
..; 6 I 

Geological ~ ~ 1=1 I> I> O· horizon. ~ .:) 

Page~ Plate and ~0 ~g_ ~ ,..Q:.o 0 • 
oo.--< ,....;~ 

figure. rnO 
~~ ~ a:J s '-<·-·co ~0 ~ ...... 

0 Q,) :=; --.--< ,..Q 

~ 
;... 

~ 
.... 0 c!:5 P=l 

-- - - --

Myodochina-Cont'd . 

'l'rapezonotus stygialis .............. 396 27: 11 X Oligocene . . . 

I ~ Linnooa ho1mesii. . ... _ ...... _ . . ......... 397 23: 10 X . _ .. do ..••.•. 

3 Linnooa putnami . ....... .-.... _____ :397 23: 4 X . .. .. .. -.. .. .. .. -- .. .. .. do - .......... 
4 Linuooa abolita. -------- ...... ...... 398 . .. .. -...... -........ X .. .. .. -..... ............. .... do .... ---- .. 
5 Linnooa carcerata ............ __ ... · .. 398 23: 2 X . ... do .............. 

6 Linuooa evo1uta . ... ·----· ...... -:. .. 399 23: 21 X .. .. do ... ...... .. .... 

7 Linnooa gravida ............ ____ .... 399 23: 19 X . ... do ....... 

8 Rhyparochromus verri1lii . .......... 400 23: 1f),30 X .... do ....... 

9 Pachymerus petrensis .............. 401 5: 70,71 X Oligocene f .. 
10 Tiromerns torpefactus ..... ____ ..... 402 ...................... X Oligocene · --
11 Tirornerus tabifiuus ...... -- ..... ........... .. .... 402 . ..................... X .... do ....... 

12 Lithochrom us gardneri ............. 403 26: 10; 27: 8 X . ... do ....... 

13 Lithochromus obstrictus . .. . ........ 403 . .. .... ....... ........ X .... do .. .............. 

14 Lith.ochromns mortuari us ... _ . . . . _ .. 404 26: 2 X .. .. clo .. . ......... 

15 Lithochroruus extraneus ............ 404 26 : 6 X .. .. do . ............. 

16 Coptochromus manium ..................... 405 .. .. .... .... ...... ...... .. X .. . --- .. .... do . ------
17 Prolygoous inundatns .......... ...... .. 406 27: 13 X .. .. .. -.... ........... .... do .......... .. .. 

18 Necrochromus cockerelli ........ __ .. 407 27: 10 X .. .. do - ........... 

19 N ecrochromus labatus .. . . . . . .... _. 407 27: 14 X .. .. du .. ............. 

20 Necrochromus saxifieus ............. .. .............. 407 ... .. .......................... X ... ·.do ............... 

21 Exitelus exsanguis ............. _. _. 408 27: 2 X . ... do ............... 

22 Cryptochromus letatus .. ... ... -..... - ........ -. 409 ~ ---- -------- X .... do .............. 

Pyrrhocorina. 

23 Dysdercus cinctus .... _ . . . • ......•.. 410 24: 11,13,14 X ......... ........ ~ ----· 
Oligocene ... 

2i Dysdercus unicolor ... --· .... __ . ___ . 410 ............. .. ............... X .. -- ... .. ..... .. -.. -- .. .. ... --- ... .... do ..... --- ... 

COREID2E. 

Coreina. 

25 Anasa priscopu tid a ....•............ 412 24: 4 X ........ ..... -... -. Oligocene ... 

26 Achrestocoris cinerarius . - .... - .... ---- .. 413 22: 1 X ......... .. -- ... .... do .. .............. 

27 Phthinocoris coUigatus .. ~ •... . ... -- ... 414 22: 3 X ....... .............. .... do .. ............... 

28 Phthinocoris lethargicus ....... _. __ . 415 '26: 17;27: 17 X ---- ---- ............. . ... do ·------
29 Phthinocoris languidus .............. 415 27: 6 X ......... ............ . ... do ................ 

30 Phthinoooris petroous ......... .. ........... --- .. 416 ............ ·----· X .. .. -... ............ .... do . .............. 

31 Piezocoris peritus .....•..• _ ••... ___ . 417 25: 15 X .... do -·-----
32 Piezocoris compactilis ........ ... ---. 417 ·----- ------ X . ............ .. .. do .............. 

3:3 Piezocoris peremptus .............•.. 417 26: 14 X .... do ................ 

Alydinm. 

34 Cacalydus lapsns ... __ ... ____ .. _ •. _. 419 25: 12 X ........ .......... ........ Oligocene ... 
35 Cacalydus exstirpatus ..... _ ...•••.. 420 25: 3 X ---· . --- ... .. ... ---. ..•. do ............... 



0 

0 
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TABLES-HEMIPTERA. 643 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. 

Name of species. Where found. Horizon. 

Pach. fasciatus Heer _ . . A.ix ____ . _ _ _ _ Ligurian __ 
Pach. pulchellns Heer. ____ 11o __ _________ do ____ _ 

tt-;~ 
0~ 

gs ~ 
~0 
btl' .... 
<l)~ 
0~ 

;... 

Existing species. 

Name of species. Where living. 

1-----------------:-----------------

1 

2 

3 

4 

!) 

6 

7 

8 

9 

---------------- 10 

11 

12 

--.--- ----.----- 13 

-----------.---- 14 

---- .. --- ------ 15 
16 

---------------- 17 

18 

-----------.---- 19 

20 

---------------- 21 

---------------- 22 

. -----.--------- 23 

--------------- 24 

-----.--- .. --.-. 2.~ 

--.-- ... - ....... 26 

---------------- 27 

-----··-··----·· 28 

--.- .. ·- ---· .... 29 

·--------------· 30 

. - .. -.- ... ·--- -· 31 

32 

.... --·· ·--- ---- 33 

---- .... --·· ...• 34 

35 



644 TERTIARY INSEOTS OF NORTH AMERICA. 

SYSTE:\1ATIC LIST OF THE SPECIES DI<:SCRIBED IN THE PRESE~T WoRK, ETC.-Continued. 

-~---------------------------------------

Systematic list of species. Localities where found. 

Groups, genera, and species. Plate and 
Page. figure. 

Geological 
horizon. 

--------------------1---1------!--------- --- ------- -

Alydinre-Cont'd. 
~ Cydamus robustus ....... ____ ....... 420 26: 3 X Oligocene _ . . .L ....... . -.. -- . 
~- Parodarmistus abscissus 422 X .... do .... -- ....... - ... . .. --- ....... -... ---l·----. .. .. .. -.. .. ............ 
3 Parodarmistus catlncns ..... ---- .... 422 .. ---- .... -.. -.... X -- .... -.......... . .. ... -.... .... do . ......... 
4 Parodarmistus collisus : ••••. ___ ..... 422 25: 13 X ... do .............. 

5 Parodarmistus defect us .........••.. 423 --... -·· .... - ...... X .......... .... do . ------
6 Parodarmistus exauimatus ...•..••.. 4:H .. .. .. .. . --- ...... .... X . .... .. -...... -.. . .. .. .. .. - .. do ............... 

7 Parodarmistns inbibitus -----· ......... 424 ... -.. ---- .. - ......... X . ... do .. ... .......... . . 
8 Protenor imbecillis .....•..• ---· .... 424 26: 8 X . ... do -------
9 Tenor speluncm . .... __ . ... --- ...... ---.- 425 . ....... .................. X ......... ....... -c .. .. . do -------

10 Etirocpris infernalis ................. 426 26: 16 X ........ .............. .... do .................. 

11 Rhepocoris prmtectus .. __ • _ .. ____ ... 427 . .. --- ..... --- .... X ....... .. ---- . .... do ------
12 Rhepocoris macrescens .... __ . _ . ...•. 427 .......................... . X .. ........ ------ ... . do -------
13 Rhepocoris prmvalens ... . •.. _. _ ..•.. 427 {25 : 4, 6, 7. 9-11,} X .... do ............ 

14, 16; 26: 11 

14 Rllepocoris propinquans ....... -. ~ ....... -.... 428 25: 1• 
~-~:- ~~, X .... do .. ........... 

' 15 Rhepocoris minima ............ . ... . 429 .. ... .. -.. X .... do .............. 

16 Ortbriocorisa longipes . ____ ... ___ . _. 430 26: 1 X .... do ............... . 

Pseudophlreina. 

17 Heeria gulosa ... . .................. . 431 27: 5, 12, 18; 28: 17 X Oligocene .. . 

18 Heeria lapidosa ...•.•• _ .. . ___ . . _ .. .. j 432 

1 --~~-=- ~~ - ~~-
X . ... do - .......... . 

19 Heeria freda ......... ____ .. __ ..... _ . 4:32 X .... do ............... 

Corizida. 

20 Corizus celatus. -- .. - # ....... -- ....... - ............... 433 27: 15 X Oligocene ... 

21 Corizus abditivus ... ___ ... . •... ____ . 433 25: 5; 26: 4 X . ... do ........... -..... 

22 Corizus somnurnus .... __ ... __ ... ____ 4:H . ---- ..... -- .. . X 1 .... . ... do ....... -- ..... 

23 Corizus guttat.us ........ . _. _ . . ... __ . 434 7: :!.I ......... X .... do ................... 

PENTATOMIDlE. 

Cydnida. 

24 Stenopelta pnnctnlata .........•. . ... 4:38 7: 12, 13 X Oligocene .. 
25 Procyduus pronus ..... ................................... 4:39 ~· s: 5 X .... do .................. 

26 Procydnus devictus ............. ____ . . 440 28: 4 X .... do ............... 
27 Procy<lnns divexus ...... ~ _ ... ____ ... 440 ...... ··---·1 X . --. 110 -------
2, Procydnus quietus ... _ .... __ ..... __ . 441 ........ -... - ......... -. X ---.110 -------
2£> Procydnus reliquus .. __ .... _ .•.... -.. 441 .. ... -- ... - .. -- ...... X . .. do ................. 

30 Procydnns vesperus ..... --- ............ -.......... 442 28: 15 X .... do .. ............ 
31 Proc~·dnns catoni. ·----- ------ .... --- 442 . --- ......... -... - .. X .... do ................ 

32 Procydnu:-; mamilla.nus .... _ .. ___ .. .. 443 7: 19 X X . ... do ......... -..... 

33 Kecrocydnns vnlcanius ... _. __ ... __ .. 444" -....... -.... ... ...... -.. X . ... do ................ 

:34 Necrocydnus gosintensis .. .. .. -... . ·----- 445 7: 22 X .... -. .... do .. ...... -..... 

35 N ecrocydnus torpens _ .......... ___ •. 445 .. .. --- .. ......... .. . X .......... -...... -.... .. ... .. -..... .... do ..... ---- ... 

! 

l 

: 
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TABLES-HEMIPTERA. 645 

DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Continued. 

Fossil species. Existing species. 

Name of species. Where found. Horizon. Name of species. Where living. 

- ----------1-------1------1---------------------

::-: _:: :::::- ::::-: _::: -:-:::: .: -]_: :::.:-: :-_ : :-:1._ :::::::· ·- :::: ·-:: 
-----. ------- ------ -- -- I---- --- --- -_.-- . ----- . -----

---- ~ ---------------- ----
1 

-----------· -·-- ····--·-------f-'"··· 
·-·---- ·----· ·----· ---- ---------- ........ ---- ..... --·- ... .: ... ---· --·- -------- ---· 

1 

2 

3 

4 

5 

6 

7 

8 

---------------- 9 

-- ~---.---- ---- 110 

---------- .. ---. ,11 
---- .. ---------- ' 12 

--------- ... ---- 13 

-- ---- . -... - . --- 14 

. - - - - . - - - - . - - - - . 15 

------ ---· .. ---· 16 

---· --·· .... ---- 117 
--·· ---- .... ·--- 18 
-- .. ---.-.-- .... 119 

--.-.- ·--- .. ---· 20 

----------.----. 21 

-- .. ·----- ------ 22 

23 

---------- ... --.. 24 

25 

. - - - - . - - . . . - - - - . 26 
27 ' 

---.----- .. -- --· 28 
................ 29 

---· -- ·- •....• -- 30 

31 

.••••••. ---- ---· 32 

. --------- ·----· 33 
• - - • - •••• - - • - - - - 34 

--·-··--·--·---- 35 



ti46 TERTIARY INSECTS OF _NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPECIES DJ<:SCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

.p- I ;..~ ~ 6 I 

Q;) Q;) ~ Geological 
~ ;> p. oee 

Plate and ~ 0 ~0 ~ ,.Q:s 0 horizon. 0 • 
Groups, genera, and species. Page. 00 ....... ..... .-[j 

figure. ooO 
§~ 

Q;) oo8 ;,. .... 
·;::u ..p 

~~ 
Q;)..P 

0 Q;) ~ ,.Q 
;.. ;.. ..p 

~ ~ ~ iXl 0 
- - ----- - --

Cydnida-Cont'd. 

1 Necrocydnus stygius . . ...• ---------- 446 ·----· ......... X ........ --... .. .. .. -... -.. .. .... -.... Oligocene .... 

2 Necrocydnus amyzonus ........... . . 446 28 : 16 X .... do ........ i . ... -.. . --...... . -... -- . 
3 N ecrocydnus senior .....• -- .. .. ........... 447 ------ ·----· X . -.... -.... -- .. . . . . do ........ 

4 Necrocydnus solidatus .... . ......... 447 28 : 13 X ....... ... --- .. ·····-j- ···do .... ···· ' 
5 Necrocydnus revectus ..... . . . ....... 448 .... --- ......... -... X _ ......... do ....... _I 

6 Tblibomenus petreus ................ 449 ..... ... .................. X . . . . . . . ... do ..•••... 

7 Thlibomenus parvus .......... . ...... 449 19: 23 X .. .. - ....... . ... do ...•... ~ 

8 Thlibomenus perennatus ...... . ..... 450 -----· ------ X . -.. . ..... -... .. .. --- ... . do ........ 

9 Thlibomeuns limosus .......... . ..... 450 28 : 12 X 0- .. -- • .. -.. -- .. .... do ........ 

10 Thlibomenus macer ...... . .... . -. .... 451 ------ ............ X .. ---- .. . ... -- .... .. . . do ........ 

11 Cyrtomenus concinnus ........ . ..... 451 7: 14 X . --- .... -.. -- ..... .... do .....•.. 

12 Discos to rna sp ............ . ....... --. 452 22: 6 X ..... - .. -. .... do ........ 
Pentatomida. 

13 Teleoschistus antiquus .......... . ... 454 2 : 17-19 Q. .. - ... -........ - . ....... -. 
14 Teleoschistus rigoratus ....••....•.. 456 28 : 14 X I Oligocene .... 

15 Teleoschistus placatus .............. 457 213: 3 X .••. do ...•••.. 

16 Thuetoschistus revnlsus . ... ............ -... -.. 458 28: 6 X .... do ...•.... 

17 Poteschistus obnnhilus ............. 458 28 : 18 X .... do ...••.•. 

l"i Cacoschistus maceriatus ............ 459 28: 2 X .... do ..•••... 

19 Mat~:eoschistus limigenus ...... .. -- ... 460 ·----····--· X . ... do ........ 

20 Polioschistus ligatus ................ 461 28: 7 X --- ~ -- .... do ...•.... 

21 Polioschistus lapidarius ....... . ..... i61 28: 10 X .... do ........ 

22 Pentatomites foliarum ........ . ..... 462 28: 1 X .... do ........ 

23 'firoscb istus ind urescens .... ~ ......• 463 22: 4 X .... do ........ 

24 Thlimmoschistus gravidatus ........ 463 28: 11,19 X .... do ..•..... 

25 Mecocephala sp -----· -· ----·-· ----·· 464 28 : 8 X .... do ...•.... , 
COLEOPTERA. 

RHYNCHOPHORA. 

· ANTHRIBIDlE. 

26 Choragns fictilis .................... 465 8: 9 X i···· . ----. Oligocene .... 

27 Bracbytarsus pristinus .. . ..•......•. 46() 7: 26 X . ....... .... do ........ 

28 Cratoparis repertus ................ . 466 8: 4 X .... do ...•••.. 

29 Cratoparis elusus ................... 467 8: 40 X . ... do ........ 

30 Hormiscus partitus ·-·--·· ---- --···- 467 8: 17 X .... do ........ 
ScoL YTIDJE. 

31 Hylastes squalidens -----·-- --·---·· 468 1: 23-25 s.o. Pleistocene .. 

32 Dryocrntes impress us .. ~ ...••••..•••• 470 8 : 28 X Oligocene · -· 
33 Dryocrntes carbouarius ..••.•••...•.• 470 8 : 6 X ·-·-·· .••• do ...•.... 



TABLES-COLEOPTERA. 647 

DISTRIBUTION OF THE SPECIES WITH WHICH THE,Y ARE COMPARED-Continued. 

Fossil species. Existing species. 

N arne of species. Where found. Horizon. 

·---· ---- ---- \· ····· ------

0 

Name of species. Where living. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

• - - - - - - - - - - - - - • ,1 0 
C. mirabilis Pert.y . Brazil. . . . . . . . . 11 

. - - •• - . -- - •. - - . - - - - - . - - - - . -. ---. -- - - 12 

-.---- ------ • --- 13 

-----· -----· ••.. 14 
15 

........ .;. ........ ··---- -----· ·------- -----· ··---· ·----· ·--· ·-----···--· ..... ·----· 16 

::::::::::::::::::::::: :::::::::::::: ::::::::::::1:::: ·::::::::::::::: :::: 

...... ·----- .... 17 
18 

. ---- .... --- --. . 19 
20 

. --- -- . ---- ... -. 21 

·----·------·--- 22 

-- - - • - . - - - - - . - - - 23 

- - - - ••.• - - • - . - - - 24 
25 

··•••· ·----· •••• 26 
...... ·----- .••• ---· ................ 27 

C.lunatus (Fabr.). Eastern U.S .. 28 

--···----------- 29 
30 

---············· 31 
.... .••••. .••• .••• • • ..•••. o D. affaber (Mann.). Boreal America. 32 

...••..••• ·--- -·---- ·---·· --·· ---· ---· ..•••........•••.••••• ··--·· 33 
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~YSTIDIATIC LIST OF THE S.PECIES DESCRIBED IN THE PRESENT WORK, ETC.-Coutinnt'd. 

Systematic list of species. Localities where found. 

~- .....- ~ 6 ..... 
Geological Q;) 

~ 0 ~ ~ uce 
and ~0 ~0 ~ ,....3 

C) horizon. 
Groups, genera, and species. Page. Plate 0 00 

:figure. 
XJ ..... t>, '008 

.....<1) 
:LJ 0 

2~ ! ~-<·~ ·c:u :;3~ Q;l-+" 

0 'lJ :a 
__ ....... 

..0 
;.., ;.., 0 ~ c a: ~ 
---- --

CUIWULIONIDlE. 

1 Cryptorhynchus annosus ...••....... 471 8: 3 X Oligocene .•.• 

2 Gymnetron lecontei ............................. 471 8: 26 X .... do ......•• 

:{ Anthonoruns so porus ................ 472 8: 16 X ...... .. .... -....... • ••• do ........ 

4 Hylobius provectus ................. 473 tl: 37,41 X . ... do . ....... 

5 Listronotus muratus ... ........ ..... 474 8: 23 X ..... -.... .... ito .... .•.. 

6 Entimus primordialis .... ........... 474 5: 10U,109a X Oligocene T ••• 

0TIO RH YNCHIDlE. 

7 Eu<lia~ogus tenosns ...•............ 475 8: 29 X Oligocene ... 

8 Tanymecus seculornm .............. 475 8: 22 X ... - .. -... .... do .... . .. 

9 Ot.iorhynchus perditus .............. 4i6 8: 25 X . ... do ...•.•. 

10 Otiorhynchus tumbre ............... 477 8: 1:3 X . ... do ..... .. 

11 Ophryastes corupactus .............. 477 8: 39 X ....... .. ----- .... do ....... 

12 Epicrerus saxatilis ................. 478 8: 33,34,36 X .... --- .. . ... do ....... 

13 Epicrerus exanimis ................. 479 ~ 7: 31 ~l~k,322} X .... do ........ --. 
14 Epicrerns effossus ................... 480 8: 7,3;) X . ... do . .• . ••. 

RH YNCHITIDAJ;. 

15 Eugnamptus granflrevns ............ 481 tl: 20 X Oligocene ... 

16 Eugnamptus decemsatus .........••• 482 8: 12 X -~--dO .... ... 

HETEROMERA. 

RHIPIPHORID.LE. 

17 Rhipiphorus geikiei ...... ----- ....... -.. 482 27: 1 X . ..... ........ . .... -... Oligocene ... 

TENEBIUONIDAJ;. 

11:3 Teneurio priinigenins ............. _. 483 2: 32 M. ... -- ....... --- .... --
19 Brnchus anilis. ___ .................. 4,-.14 5: 125 X Oligocene¥ .. 

PHYTOPHAGA. 

CHRYSOMELID.tE. 

20 Galerucella pice;t ... __ ............ _. 485 2: 31 M. ... -- .. --- .. --... 
21 Cryptocephalus vetust.ns .. .. _ ... .... 4t"l.) 7: 29,37 X Oligocene ... 

2~ Donacia stiria _ ..... -·--··--------- 48G 1: 28 ....... ---- ....... s.o. Pleistocene .. 

23 Donacia pompatica _ ..... -....... ; ---. 486 1: 33,34 --- . .......... .. ... -.. s.o. .... do ·-----
LAMELLICORNIA. 

SeA RABLEIDJE. 

24 Trox oustaleti __ .............. _ ..... 4~7 2: 22 M. -........ -- .. -...... --
25 Aphodius precursor ................. 4-88 1: 11 P.K. Pleistocene .. 

26 JEgialia rupta .............. ........ 4!::!9 8: 19 X Oligocene - .. 
27 Phanreus antiquus .................. 489 1: 12-14 P.K. Pleistocene .. 
28 Chmridium ebeninum ............... 490 1: 18-22 .......... ... ............ P.K. ..•. do •. -- - •• 



TABLES-COLEOPTERA. 649 

DISTRIBl: TION OF THE SPECIES "\VITH WHICH THEY AHE COMPARED-Continued. 

Fossil species. 

Name o~ Apecies. Where found. Horizon. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Existing species. 

N arne of species. Where liviug. 

G. teter Schonh ... Atlantic States ---- 2 

3 

H.picivorus Germ. Eastern U.S------ 4 
5 

6 

7 

8 

0. sulcatus (Fahr.) . Eastern N. A ..... . 9 

. ---- --- .. ---- . ---- 10 
O.cinereusSchouiL Mexico ....•....... 11 

E.griseusScboub ...... do.------ ...... 12 

-----. ------ ---· ---- 13 

--·- ---------------- 14 

---. -.---. ------ . --. 15 

---------·---------· 17 

T.molitor(Linn.) .. Europe,~.Amer ... 19 

. --.--- .... ---- .. --. -.-- ... - .. -.-------- 19 

G. maritima LeC ... Atlantic States .... 20 
C. n·nustus Fabr .•. Eastern U.S ...... 21 
D. porosicollis Lac .. Lake Sup., N. Engl. 22 
D. pnbico1lis Suffr .. Illinois ............ 23 

. .. .. -..... -... -... ... --- . . .. -.. -.. -----· ---· ....... 24 
A. ruricola Melsh .•. Anticosti to La .... 25 
.... -... -- ... -....... -...... -.... "' .... --- ...... . . -.. -. ---· 26 
P. pluto Harold ........ Arizona, Mexico --· 27 

. ----. -- .... -.. -.. ----- .. ---- ·----· ---. .... --- .. 2t! 



650 TERTIARY INSECTS OF NORTH AMERICA. 

SYSTEMATIC LIST OF THE SPi:CIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

~ ~ ~ 0 I ...... ...,. 
~ ~ ~ Geological 

i:l p. > 0~ c:.l horizon. 
Groups, genera, and species. 

<:eo ~0 ~ ..c<:o Page. Plat6 and oo""" p., .$~ 
figun~. ooO 

~~ 
~ rnS ....... 

SERRICORNIA. 

PTINID1E. 

1 Anobium ovale ...........•••••.•... 

2 Anobium deceptnm .......•.•••..•.. 

3 Anobium lignitum ............••.... 

4 Sitodrepa defuncta ........•••••••.• 

BUPRESTID1E. 

5 Buprestis tertia ria ..•......••.•••••. 

6 Buprestis saxigena .......•.•..... · .• 

7 Buprestis sepulta ..............• ~ ••. 

ELA TERID1E. 

8 Oxygonus mortuus .... • ...•••....... 

9 Corymbites velatus ... . ............ . 

10 Cryptohypnus terrestris ..•......... 

11 Epiphanis deletus ........••........ 

12 Elateridre sp .......••.............. 

CLA VICORNIA. 

BYRRHID1E. 

491 

492 

492 

493 

493 

494 
495 

8: 1 

8: 18 
8: 24 

. . .. -.. - .. ----. 

2: 23 

2: 24,25 

2: 26 

·i::O 
.$ ~ .... 
~ C!:5 

X 

X 

X 

---- X 

...,. 
:E 
~ 
--

. --. 

... .. . . 
--- .. 

~::I ............ .... 
~ 
--

. -- -· 

. -......... 
---- .. 
. . -..... 

N. 
N. 
N. 

496 5: 110,111 .....••. X .••••. 

Cl.l...,. 

..cl 
+" 
0 
-- ------

........... Oligocene •••• 

.. ... . -.. . ••. do. . ---- ... 

. -.- ... . •.. do. . -. . . 

. -.... . •.• do. . ---- . 

Oligocene f .. 

49o ................ x ................ Oligocene .. . 

497 2 : :30 .. .. ... . . ... ... . . .. . ... N. .. - - .. -. .. ........................ . 

498 5: 113,114 .... X .••••...•••• Oligocene¥ .. 

498 2 : 28 N. • . • • • • . ........••..• 

13 Nosodendron tritavum . . . . .. .. . . . . . . 499 7: 36 x .......... -- ~ --- Oligocene .. . 

NITIDULID£. 

14 Phenolia incapax .................. . 

15 Prometopia depilis ...... . .......... . 

CHYPTOPHAGID1E. 

16 Antherop~agns priscus ............. . 

CUCUJID1E. 

17 Parandrita vP.stita ................. . 

EROTYLID1E. 

18 Mycotretus binotatus . . . . . ........• 

STAPHYLINID1E. 

Oxytelini. 

19 Oxytelus pristinus ................. . 

20 Bledius adamus ....•............... 

21 Bledius glaciatus ..............••••. 

22 Oxyporus stiriacus ................. . 

Pmde1·ini. 

23 Lathrobium abscessum ............. . 

24 Lathrobium interglaciale ....••..... 

StaphyUnini. 

25 Leistotrophus patriarchicus ..•.•..•. 

26 Quedius chamberlini. •.•.••••....... 

499 

500 

501 

501 

502 

503 

504 

505 

505 

505 

506 

507 

508 

7: 23 X ........ . .. --- .. .. --- . Oligocene ... 

2: 29 ........ ····I Q. .. ---- . . ... do ••• ..••. 

7: 24,35 Oligocene ... X ...... . ---- .. . ---- .. 

7: 41 X . --- ·-- --· Oligocene ... 

7: 30 I 
Oligocene .. X .. --. ... ---· . ---- . 

5: 118-120 . . . . .. . . X . • • • • • .• • • •• Oligocenef ... 

8: 10 

1: 35 

1: 36 

X ...• ·••••· Oligocene ... 

S. 0. Pleh;toceue .. 

S. 0 ..... do ....•.. 

8: 15,21 

1: 38 
X .... •••••• .••••. Oligocene ... 

Pleistocene .. 

5 : 112 . . . . . . . . X 

16 : 8 X • • • . . . - -

s.o. 

Oligocenef .. 

Oligocene ... 
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DISTRIBUTION OF THE SPIWIES WITH WHICH THEY AHE COMPARED-Continued. 

Fossil species. 

Name of species. Where found. Horizon. 

....... o.. o:=; 
~~ 
I-< 0 

~~ 
~~ 

Existing species . 

Namt~ of species. 'Vhere living. 

I-< 
1--------------- 1 --------------~--

··--····-··········1--··--········ ···--·---·· -·-· --··-··· ··-··-····-· 

2 

:~ 

4 

B. senecta Heyd... Sieblos .. _ ... Aquitanian?! ........•.••... _ ...... .. 5 

6 

7 
..•. do ---- ...... --- .... do ........ __ .do . ..... __ · _· ._

1

. ___ ._ .· _· _- _- _- ______ ._ ._ .. ... _ ._ ._ ._ ._ 

.... do·----· ........... do ...... -~~---do . ... . 

0 

0 

0 

0 

............ !! 
0 

0 

0 

0 

0 

0 

................................ ·-· . ......................... ------ 8 

C. splendens Zit>gl .. Lake Snp., N. Engl. 9 

C. planatns LeC .... Atlantic States .... 10 
E. cornutus Escbscb Boreal America .... 11 

.............. -................ --. ·----- .... ·-···· ·--- 12 

N. unicolor Say.... Penn. &southwar(l. 13 

P. grossa (Fabr.) .. North.U.S.;Canada. 14 

P. sexmacnlata S ... Central U.S ..•••. 15 

A. ocLraceusMelsb. Nortbe:r:n U. S..... 16 

P. cephalotes LeC . Arizona ... ... ------ 17 

M. sanguinipennisL Eastern U.S ...... 18 

0. rugosns (Grav). Atlan. States; Eur. 19 

B. annulari.~ LeC North America .... 20 

B. brevidens LeC NewYork ......... 21 

---·-··-----------·· 22 

L. elongatum (L.). Europe ............ 2:~ 

L. grande _LeC..... Lake Sup. toN. C . 24 
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SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

- ... - I ... 
~ Q) Q) 0 ,...... Geological 
>=! > > u· c-:s c:: <:) horizon. Plate and ~ 0 ~0 ~ ,.Q:§ 0 00 

Groups, genera, and species. Page rn,..... » ,.....Q) 

figure. rn 0 
§~ 2 ·= § 

..,._ 
·i::O Q)~ 

.9 ~ ;a ............ ,.Q ... ... 0 ~ c.':> Ef; i=Q 

---- -- ---

Staphylinini-Cont'd. 

1 Quedius breweri ·----- ---- .......... 508 16: 4 X ..... --.-. ... ... .. ... -.. ....... --. Oligocene ---
Aleocharini. 

2 Gyrophrena saxicola ...... _ .•..•• __ . 509 5: 123, 124 X Oligocene f .. 

3 Homalota recisa . _ •.. _ ..... _ .••..... 509 8: 14 X Oligocene ·-· 
4 Staphylinites obsoletum .. -- .......... --- ... 510 8 : 32 X ......... ---- ..... Oligocene ___ 

HYDROPHILID.lE. 

Sphmridiini. 

5 Cercyon terrigena ·----- ................. - ......... 510 2: 21 .. ....... .......... ......... N. ..... -- ......... -... -- . 
Hyd,-obi{n.i. 

6 Hydro bins decineratns. _____ . _______ 511 8: 27 X .. ...... ........... Oligocene ·-· 
7 Hydrobius confi.xus. ·--- ·----- ·----· 511 i: 25 X . ... do ·.·----· 

B Philhydrns primrevus .. ___ •.. _. __ .. _ 512 8: 5 X 

-----,-----
.... do - ........ -. 

9 Philhydrus spp .. _ •.....•.. __ .. ____ . 512 .. .. ... -- .. - ... - ...... X - .................. -..... .... do -----·-
lO Laccobius elongatus .• _ --·. _____ .... 513 7: 27,28 X ...... --. . - ... - ..... . ... do 

-
11 Berosus sexstriatus. ___ • _. __ ~ .. _____ 513 

I 
7: 40 X ..•. do .......... -.. 

12 Berosus tennis .... ---- ---- ---··---- · 514 8: 8 X ____ do ..... - ..... -.. 

Hydrophilini. 

13 Tropistern us sculptilis. _. __ . . __ •.. _. 514 ·-- - ............... ..... X . ........ ......... -. Oligocene ... 

14 Tropistern ns saxialis - .... -.................... -- 515 8: 2 X ---- .. ... - .. -.. .... do - .. -- ....... 

Helophm·ini. 

15 Hydrochns amict.us. -----· ··---- ____ 515 1: 47 s.o. Pleistocene .. 

16 Hydrochns reli ctus _ . ____ .. ____ . ____ 516 8: 11 X Oligocene .. 
17 Helophorus rigescens ......... -- ............ 516 1: 5:1 s.o. Pleistocene .. 

DYTISCID.lE. 

Laccophilini.. 

18 Laccophilus sp .. ----- .. --- .... --- .. 517 5: 116,117 X . -"' .. -- . .......... Oligocene T •• 

CARABID.lE. 

Ohlmniini. 

19 Chlrenins punctulatus .. __ . _ .. _ .... _ 517 1: 7 P.K. Pleistocene .. 

Lebiini. 

20 Cymindis aurora ..• ___ ._. __ ...... ___ 518 1: 6 ... -.... ....... .. ..... ............... P.K. Pleistocene .. 

Platynini. 

21 Platynus seuex. _ .. __ ... ____ . ____ . _. 519 7: 38 ... ...... X Oligocene ... 

22 Platynus casus . -.... -................ -..... --- .... 519 1: 42 s.o. Pleistocene .. 

23 Platynus bindei .......... -----· .................. 520 1: 54 .. ...... . .. -- ... s.o. .... do -- .. --- .. 
24 Platynus halli ·----· -.............. --- ........... 520 1: 41 .. ....... .......... .. .. .. -... s.o. .... do ............... 

25 Platynus dissipatus. ·----- ---~-- .... 521 1: 37 ....... ....... . -... . -.. -- .. s.o. . •.. do ... -- ...... 
26 Platynus desuetns ..•••• ·----- -----· 521 1: 43,51,58 ~---- ---r-· s.o. .... do ...... --- ... 
27 Platynus barttii .:-•• .••••...•••.•••. 522 1: 31 .. -- .. -............. - s.o. . ... do .... ---- . 
28 Platynus cresus ------------ ................... 522 7: ' 34 X ·--· . .. .. .. -.. ... ---- . Oligocene - .. 
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DISTRIBUTION OF THE SPECIES WITH WHICH THEY ARE COMPARED-Cont.inned. 

Fos"il specif •s. Existing species. 

1----~----------------~~----~--~---------: -------------------------------------------

N arne of species. Where found. Horizon. 

------ ·--- -·--1------ -----

. .. . -- .. . - ... -... . . -.. -.... ................ ............ .. ....... . -.-- .. . .......... 
0 P. halli. ......... -... ......... Scarboro .. ...... Pleistocene 

. ... --- ... . - .. -.... ......... . ---- ... .......... .. ...... ........... .. ....... .. ..... . 

P . bindei .... ............. Scarboro . ....... Pleistocene 
0 P. halli. .............. ........ .. .. do . ............. .... do .. ....... 

.... do. . ... --- .. . .. --- .. __ .. do . ............. .... do . ........ 
~ ....... -.... . ... --- .. . --- ... .. - ... --. ....... .. .. .... . .......... .. .......... 

-----·------- . --- .. ·--·-· ....... --- . . ---- .. .. -- ...... 

0 

0 

0 

0 

0 

0 

I 
0 

0 

N arne of species. Where living. 

Q.molocbinusGrav _ U.S.; Europe . _ 

G. vinula Ericbs .. Pennsylvania .... _ 

5 

H. fuscipes Curt... Cosmopolitan ..... G 

7 

t3 

9 

10 

ll. pnnctipennisCh. Mexico.~ .......... 11 

B.cuspirlatns Cbevr Mexico... . .. . . . . . . 1'2 

T. mHxicallllS Ca:st _ 

T. binotatns vValk _ 

Mexico ______ ~ .... _ 1:3 

Vancouver Isl ..... 14 

H. :snhc11prensRa nd. Lake Sup. southwd. 15 

16 

H. tuberculatm;;G .. Nor.U.S.·Scan<l',·a. 17 

... -I L. maculosus Germ. Lake Sup. toGa .. _ 18 

C. laticollis Say . .. N.Y. toPla.,Ariz .. 19 

C. americana Dej.. New York ......... 20 

c P. variolatusLe C .. California ....... . -.... 21 
0 P. rubripes Zimru .. Mid.States to Kans. 22 
0 Do. .. .. do ............. .... --- . 23 
0 P. crenistriatus Le C vVestern States .......... 24 

---- ----·· ............ .. ---- .. ...... - ... - .. .. ----- -... - ... --- - 25 
.... do . - .. - ... .. .. ... .. -- • •.. do ....... -- .. ............ 26 

·--- . ...... .............. .......... ........ .......... .. ............. .. .. -.... . 27 

.. --.. -. .. .. -- .... ---- ........ ............. --- ........ -- ... .......... 2~ 
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SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

S~: stematic list of species. 

Groups, genera, and species. 
Plate and 

Page. figure. 

Localities where found. 

Geological 
horizon. 

-..,------- ---- -----l- - -1------ l-- - ------ --- -----

Lkinini. 

1 Diplochila henshawi...... ...... .... 523 28 : D X .. .. .. . . .. .. .. Oligocene .... 

2 Dicrelns alntaceus ...... ...... ...... 524 1: 8-10 P.K. Pleistocene .. 

3 Dicrelus sp. . .... ...... ...... ...... 525 

Pterostichini. 

4 Pterostichns abrogatus.... . .. . .. .. . . 525 

5 Ptero,tichus dorwitans . . . . . . . . . . . . 526 

6 Pterostichus destitutus . . . . . . . . . . . . G26 

1 : 15 

1: 39 

1: 49, G5 

1: 44 

7 Pterostichus fractus .............. . 527 1: 29,30 

8 Pterostichus destructns ............ . 527 1: 46 

9 Pterostichns gelid us ............... . f>27 1: 52,59-61 

10 Pterostichus lrevigatus . . .. • • • •• . . . . 52H 

11 Pterostichus sp . . . . • .. . . .. . .. • . .. .. . 529 

Pogoniui. 

1: 3,4 

1: 5 

12 Patrobus gelatns ....... ....... . ... .. 

Bembidiini. 

13 Bembidium exoletum ............ .. 

14 Bembidium glaciatum ............ .. 

15 Bemhidinm frngtnt>ntum .......... .. 

Xcbriini. 

16 Nebria paleotnelas ............... .. 

L01·icerini. 

17 Loricera glacial is ................. .. 

18 Loricera lutosa ................... .. 

Elaphrini. 

19 Elaphrus irregularis ............... . 

Carabini. 

530 1: 48 

530 5: 121, 1~2 

5~U 1: 40 

531 1: 43 

532 

533 

533 

534 

2: 20 

1: 50,57 

1: 32 

1: 56 

X 

'"'\"' 
---- --- 1----

N. 

20 Neothanes testeus ................ .. 535 7: 32,39 .... X ........ .. 

Cychrini. 

21 Cychrus wheatleyi ............... .. 

2~ Cychrus minor ................... .. 

DIPTERA. 

CYCLORHAPHA. 

LO.XCH..EID..E. 

23 Lonchrea senescens ..............•••. 

24 Palloptera morticina .............. . 

0 l$'l'ALID..E, 

25 Lithortalis picta .................. .. 

536 

537 

539 

540 

541 

1: 1 

1: 2 

3: 18 

3: 15 

3: 10,16 

Q. 
Q. 

Q. 

P.K. . ... do ....... 

S. 0. Pleistocene .. 

S. 0 ..... do ..... .. 

S.O .. ~ .. do ..... .. 

S. 0 ..... do ..... .. 

S. 0 ..... do ..... .. 

s.o ..... uo ..... .. 
P.K ..... do . .... .. 

P.K ..... do ..... .. 

s. 0. Pleistocene .. 

Oligocene t .. 
;:;. 0. PlPistoceue .. 

S. 0 ..... do ........ 

S. 0. Pleistocene .. 

S. 0 ..... do ........ 

s. 0. Pleistocene .. 

Oligocene .... 

P.K. Pleistocene . 

P. K .•••• do ...... .. 
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DISTRIBUTIO~ 01!, THE SPECIES WITH WHICH THEY AHE COMPARED-Continued. 

Fossil specie!:!. 

.... o.. 
c-.-
a;~~ • : 
~ § Name of species. Where found. Honzon. 
~~ 
Cl~ 

.... 

Existing species. 

~- .e- 1 
~-

~~ 
~ - c Name of species. 
::n·~ 
l.l ee 
q~ ... 

Where living. 

1--------------1------ ---

0 

0 

·-- -- •. ---. I ! ! 
--- ·] ----. --- ~ -. ---- ------ ---- --- . . ----- . -----

! P. destitutus . Scarboro .... Pleistocene. 

!! 

D. majorLeC ..... Southern U.S----·---­

D. dilatatus Say... U.S. east of Gt. Pis .... 

D. elongatns Bon ...... do ....•............ 

P. herculaneu~Mann Pac. coast,, Br. Am ... . 
P. lretulus Le C.... Cal ___ ... _. _ ........ .. 

P. sayi Brulle...... Atl. and West. States .. 

------ ·----· ... . .... I ••.••• ·----------------· 
P. patruelis Dej ... _ 

P. hudsonicus Le C. 

N.Y., Mid. States ...••. 

Hudson Bay ......... .. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

------ -- - - . - ----- --.-- . 10 
11 

.I .......... ; .................. --. ... .. . . . ! ! P. septentrionisDej; Nor. Eur.j Arctic Am . . 12 

0 

0 

0 

0 

B. inrequale Say .... Northern U.S. ....... . 13 

B. l11ngulum Le C.. L:tl\ e Superior; N.Y._.. 14 

B.constrictumSay. l\ew England ......... 15 

16 

~~ ~~r-~1-e~~~~-s-~~~~-· ~ -~~~--~~~--~- ~-~~~-~ -~i~-e-r~~-· ~~ 
I 

E. viridis Horn .... ! California ........••... 19 

--------- ·--- .. ---·1·----- ·----- ------ -----· ~0 
C. viduus Dej . .. . .. Pennsylvania.... . • • • .. 21 

C. andrewsii Harr _ Central Atlantic States. 22 

------···-····--···--·-- 23 
24 

··---------- ... ·------------------- ·------ -- ··--------···· ·· 25 
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SYSTE~fATIC LIST oi THE SPECIES DESCRIBED IN THE PRESENT WORK, ETC.-Continued. 

Systematic list of species. 

Groups, genera, and species. 
Plate and 

Page. figure. 

Localities where found. 

Geological 
horizon. 

1------1- - -- -- --- --- 1- --- ---

Scro:\1YZID£. 

1 Scbmyza revelata .......•.....•.... · 542 
2 Sdomyza mauca .......••........... 

3 Sciomyzadisjecta ........... . ..... . 

4 Sciomyza SP---~-- ................. . 
HELO)fYZID...E. 

5 Heteromyza senilis ................ . 

6 Heteromyzadetecta .•.•.... ------- ·1 
I . . A~~"HOMYID£. I 

7 Authoruym 111anurwta ............. . 

8 Authomyia bnrges~-,i . .............. . 

MUSCID1E 

9 Musca ascarides ..... · .............. . 

10 Musca Li1Jo1:m ................... __ _ 

11 M m;ca sp ..........•....•....••.... 

12 , M nsca hydropica .....•. .•..•...... 

U: Musca vincnlata ..........•..... .. :. 

14 
1 

Musca spp ......................... . 

TACHIXID...E. 

1f) Tachina sp ...... _ ...... __ .. _ .. __ . _ 

PLATYPEZID...E. 

16 Callomyia torporata ............••.. 

CoNOPIDLE. 

17 Poliomyia recta ..... _ ....••••.. _ •••. 

SYRPHID£. 

B Milesia quadrata .........•••. 

19 Eristulis lapideus ....... _ ....... _ .. . 

20 Syrphus <sp ....................... . 

21 Chilosia ampla .................... . 

22 Chilosia sp ... " .................... . 

23 Chilosia sp ........................ . 

24 Psilota tauidosa ...•......•......... 

25 Syrphidre !:!p .. ...... ..... . .. : ... ... . 

ORTHORHAPHA. 

DOLICHOPODID£. 

:Jo Dolichopus sp ------ ...........•.••. 

CYRTIDlE. 

27 Acrocera hirsnta ................... . 

AsrLID1E. 

2~ Stenocinclis anomala ...••••...•.... 1 

543 

546 
546 

547 
548 

548 
549 

551 
55~ 

553 
553 
554 
554 

554 

555 

556 

5[,7 

558 
5~)9 

fl59 
561 
561 
561 
562 

562 

563 

564 

3: 3-6 . ..... 

~
4: .9; ;, 1-6,15,~ 

16, 18, 20, 23, 
24, 28, ~9. 

{ 
9: 7. 22, 25, 30, l 

32, 33. ; i 
10: 5 

3: 1, 2 
5: 76 

3: 19 
3: 34 

~: 74, 75, 79.} 
8~--87, 98, 101 

5: 73 

5: lOG, 108 

5 : _72, 92, 93, 1!n 

5: 77. 

5: 80, 81, 99, 100 

100 

.......................... 

9: 11 

9: 19,21 

9: 13 
5: 48,49 

........................ 

9: 14,'27 
9: 26 

9: 8 

9: 9 
10: 9 

............ ·----· 

5: 5 

9: 10 

.... 

----

--- .. 

1-:-· 

X 

X 

X 

........ 

..... 

X 

X 

X 

x. 

X 

X 

X 

X 

X 

X 

X 

X 

Q. 
X Oligocene .... 

. ... do ....... . 

.... do ...... . 

Q. 
X •••••• 1 Oligoct'ue ~ •. 

X 

X 

X 

X 

X 

X 

··-· 

........ 

X 

. ....... 

X 

Q. 
Q. 

.. . . . . . 

............ 

............ 

.••• 1------

........... 

..... -- .. 

. --I 
.. -- .. -.. 

Oligocene 1 .. 

Oligocene 1 - , 
I 

Oligocene ? .. i 

Oligocene f .. 
I 

Oligocene 7 . ·I 
Oligocene f .. · 

Oligoceue .... 

Oligocene .••. 

Oligocene .... 

Oligoceue .... 

Oligoceue 1 .. 
Ol1gocene .... 

. ... do ........ 

. .. do .•••.... 

. ... do ...•.... 

. ... clo ....•• ~. 

. ... do .....••. 

Oligocene .... 

Oligocene 1 •. 

Oligocene .•.. 



:.• 

. 

TABLES-DIPTERA. 

DISTRIBUTION OF THE 8PECIF.~ WITH WHICH TilEY ARE COMPARED-Continued, 

Fossi~ species. Existing species. 

1---,------------ --- -·----- ----- --·-·------------~--------

Name of species. Where found. Horizon. N arne of species. Where living. 

------- --- --- - - - 1---- - ------'-

... ............................. - ........................... ··---· ......... . 

............................. ----------· ·------- ........ -----------· 

; . .. .. .. -.................. . 

1 

2 

3 

4 

5 

6 

. ----. ---- ... -- .. ---I -.-- - --.- ... --·--. 7 

8 

9 

-- ... - .. ---. ·-·· 10 

·- ........... . ...................... ,. 11 

...... . .. . ....................... 12 
__ .. ____ ... __ .. __ .. ·I ____ . --.· __ . ... . 13 

···-·· ........ ··--·- ................ 14 

. ............... 15 

---- ~ ----- .............. .. . - ..•.•. - .. -.... 16 

.... ---- ...... ---- ·--··· ................ 17 

.. -.. -·-·· .... . -.... 
-----· .......... ----

................ --·-

·--·-··-······-· 18 
. .••...•. - .... -- 19 
. _ .... _ . _ .. ____ . I 20 

.... -------- .... ,21 

.... -·-· ·--- --·- 22 

------ .......... 23 

. - - - . - - - - •. - • • • • 24 

...... -·-· ·----- 25 

···-·· .................................. -- .-- ····-- .... ------ -----· 26 

............ ··••·· .......... ------ -----· 27 ·----·- ·----- ---------- ·--------- .... I.----·-----. 
------ ---· ---- ....... . ........ ------ .... ·--- -----· ...... ---- ...... 28 

VOL XIII--42 
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,SYSTEMATIC LIST OF THE SPECIES DESCRIBED IN THE.PRESENT 'VORK, ETC.-Continued. 

Systematic list of species. Localities where found. 

.... ~ ;..; 6 I 

~ 
....... 

Geological Q.l Q,) ,....., 
~ . ·P. p. 0~ ~ 

~0 ~ 
~ horizon. 

Groups, genera, and species. Page. Plate and ~0 ,J:l:o .s~ 17.)- » figure. 17.)0 
§~ ~ 

ct.ls F-1·~ 

'i:O ~::I Q;)-+" 

0 Q;) :.a ............ ,.Q 

~ C5 ~ 
.... ~ 

P=l 0 
--------- -

AsiLID..E- Continued. 

l Stenociuclis sp ..................................... 565 10: 15 ---· X . -- -.-. . ." .• do •••••••. 

2 Asilidre sp ............ ----- ·----· ..... 565 ·---·· ·----- ---· . ..... s. .. -- .. -. ----- . ---- -·--
STRA TIOM YIDAJ:. 

3 Lithophysa tumulta ................ 566 9: 31 X . -... ... -.. -. Oligocene •••. 

4 · Asarcomyia cadaver ................ 567 9: 17 X ....... . -.. -.... .•.. do •••••••. 

TIPULIDAJ:. 

5 Dicranomyia stigmosa ...•.••••..... 568 {:;: 16, 17, 2.">-27,} 
42, 43, 68, 69 

........ X ........ - .. .. .. -..... Oligocene f .. 

6 Dicranomyia primitiva ............. 5i0 :; : 20, 21 , 65-67 X X .... -- ... .. .. ---. Oligocene .... 

7 Dicranoruyia rostrata ............... 571 5 :· 40, 41 , 63, 'H X .... -.... - .... -.. -.. Oligocene f .. 

8 Spiladomyia siri1plex ................ 573 5: 37,J8 X . -- .. -.. . ---- .. Oligocene f .. 
9 Pronophlebia redi viva .............. 574 5: :39 X 

I Oligocene f .. 

1.0 Cyttaromyia fenestral a .... ................. 575 5: 7o X : ~ ~~J Ol~gocene f . ·I 
11 Tipnla decrepita .................... 576 5: 56,57 X Oligocene f .. 

12 Tipula tecta ....................... . 577 5: 4fi,47 X . -- ... .. . .. .. ... . Oligocene t .. 
13 Tipnla spoliata ..................... 5i7 10: 4 X 

~ ---· 
. -.. -... . --- .. Oligocene .••. 

14 Ti pula sepulchri. ................... 578 10: X .......... ... ---- ... -... -- ... .... do .••..•.. 

CHIRONOMID2E. 

l!i Chironomus sept us ................ . 578 10: 8 X Oligocene .... 

1t) Cllirouomus depletus ....•....••.... 579 5: 62 X Oligocene f .. , 

17 Chirouomus patens ................. 5eo 5: 18, 19,28 X Oligocene f i 
" i 

18 Chironomus sp ................. ... 58l .. ........................... X Oligocene .... ! 

19 Chironomidre sp .................... 581 5: 32,33 X Oligocene f -- j 
20 Cllironomidre sp .................... 581 5: 24 X Oligocene f .. 

21 Chironomidre sp ..................... 5tll .. ..... ----·· X .. -.. --. Oligocene f . . 
CULICID2E. 

22 Culex damnatorum ................. 582 10: 14 X ·---1------ Oligocene .... 

23 Culex proavitus .................... 582 f>: 8,9 X ...... Oligocene f .. 
24 Corethra exit.a ...................... 583 5: 22,23 X 1-..... Oligocene Y .. 

BIBIONID2E. 

25 Plecia similkameena .•••.•.••....... 583 3: 20-22 ·-·· ---- ..... s. . ---- . . -.. -- . -......... -... 
26 Plecia pealei ---- ........ ·----· ·-·--- 585 4: 2, 3, 10-12 ---- .... --- .. T.C. Oligocene f --
27 Plecia dejecta ...................... 586 10: 17 X Oligocene .•.. 

MYCETOPHILID..E. 

28 Sciara deperdi ta .................... 586 3: 17 Q. . ... .. -.... ........... -- ... 

29 Sciara scopnli ...................... 588 10: 16 X .. ... -... . ---- ... Oligqcene .... 

:30 Mycetophila occultata .............. 588 !\: 44, 4!\, M,M X Oligocene 1 --
31 Auatella tacita ..................... 589 10: 13 X Oligocene .... 

32 Trichonta dawsoni . ----.- .. -- .. ----. 590 

I 
3: 12,13 Q. --·· . -- .. -.. ---. 

3:3 Rymo8ia strangulata ------- ......... 590 LO: 2 X ---- . ----. .... do •••••••• 



TABLES-DIPTEI{A. 659 

DISTRIBUTION 01<' THE SPECIES WITH WHICH THEY ARE CO~VIPARED-Continued. 

Fossil species. Existing species. 

N allle o! species. Where found. Horizon. Name of species. Where living. 

--1~----------1---~--- ----- -----·-- - - ---------1 

----------------------- i------- -------

0 

1 .... 

1 

2 

5 

6 

7 

8 

9 

---------- ----· 10 

.... ·----- ------ 11 
12 

. ------.-------- 13 

---- ·----- ·----- 14 

. --------.-.---. 15 

·-- -----.------- 16 

.. ---- ---- ·-- --- 17 
. . . • • . ... • . • . • • . 1R 

·----- ---- -----· 19 

---- ------ ·--·-· 20 

------ ---.------ 21 

·----- ---------- 22 

. --------- ---- .. 23 
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EXPLANATION OF PLATE I. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (f) Cychrns wheatleyi Horn. 
2. (f) Cychrns minor Horn. 
3. (f) Pterostichus hevigatus Horn. 
4. (t) Pterostichns lrevigatus Horn. 
5. (1) Pterostichus? sp. 
6. (f) Cymindis aurora Horn. 
7. (f) Chlreuius punctul::ttus Horn. 
8. (f) Dicrelus a.lutaceus Horn. 
9. (t) Dicrelus alutaceus Horn. 

10. (t) Dicrelus alutaceus Horn. 
11. ( ¥) Aphodius precursor Horn; a, upper 

surface; b, cast of a; c, under surface. 
12. (f) Phanreus antiquns Ho~·n. 
13. (f) Phanreus antiq uus Horn. 
14. (f) Phanreus antiquus Horn. 
15. (f) Dicrelus sp. 
16. (¥) With Aphodius precursor Hom. 

See under that species, p. 488. 
17. (.l1ti.) With Aphodius precursor Horn. 

See under that species, p. 488. 
18. (!f) Chooridium eheninum Horn. 
19. C-n Chmridium ebeninum Horn . 
20. a) Chmridium ebeninum Horn. 

- ~1. Cn Chmridium ebeninum Horn. 
22. (t) Chmridium ebeninum Horn. 
23. (t) Hylastes? squalidens. The letters 

represent the work of distinct indi­
viduals. 

24. (t) =23 d. Hylastes? squalidens. 
25. ( ~) = 23 a. Hy last es? sq nalidens. 
26. (14535) (-1-?) A fragment of vegetable 

tissue, put on the plate by mistake. 
27. (14~35) (~) A fragment of vegetable 

tissue, p~t on the plate by mistake. 

668 

Fig. 21:!. (14fl58) (l-1l1) Donacia stiria. 
29. (14532) (-Y:) Pterostichus-fractus. 
30. (1453:Z) C-Y:) Pterostichusfrac.tus. 
31. (14475) Cn Platynus harttii. 
3~. (14559) ( \f!) Loricera? lutosa. 
33. (14566) (~) Donacia pompatica. 
34. (14582) (f) D~nacia pompatica. 
35. (14540) (-11fi) Bledius glaciatus. 
36. (14552) (li~) Oxyporus stiriacus. 
37. (14563) (f) Platynus dissipatus. 
38. (145G5) (-110.) Lathrobium interglacialf-. 
39. (14560) (.lj-) Pterostichus abrogatus. 
40. (14536) ("\o.) Bembidium glaciatum. 
41. (14525) (~) Platynus halli. 
42. (14523) (if) Platynus casus. 
43. (14486) (f) Platynm~ desuetus. 
44. (1452'2) (f) Pterostichns destitutus. 
45. (14509) a) Bembidium fragmeutum. 
46. (14549) (~) Pterostichus destructus. 
47. (14504) (1-1ll) Hydrochus amictus. 
48. ( 14586) (f) Patrobus gelatus. 
49. (14508) (1-p) Pr,erostichus dormitans. 
50. (l.P,) Loricera glacialis. 
51. (14478) (ll-) Platynus desuetus. 
52. (0 Pterostichus g!'llidus. 
53. (14505) (1.10.) Helophorus rigescens. 
54. (14$33) n) Platynus hindei. 
55. ( 14503) ( l-10.) Pterostiehus dormitans. 
56. (14527) (1--P ) Elaphrus irregularis. 
57. (16416) (l-10) Loricera glacialis. 
58. (144i7) a) Platynus desuetus. 
59. (f) Pterostichus gelid us. 
60. (16418) (1) Pterostichus gelidus. 
61. ( 1.14.) Pterostichus gelidus. 
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EXPLANATION OF PLATE II. 

All the drawings were made by J. Henry Blake, excepting Fig. 5, which is by S. H. Scudder . . 

Fig. 1. (..JObD) (t) Aranea colnmbire. 
. 2. ( 40aD) ( 4) Aranea colum hire. 

3. (28D) (t) Ilt·a<l of a lihelluline odonate. 
4. (34aD) (f) Shenaphis qne~neli. 
5. (34aD) (f) ~henaphis qnesneli. Part of 

the neuration, the veins of the two over­
lapping wings distinguished by being 
drawn, one with solid, the other with 
broken lines. 

6. (19D) (~) Gerancon pet,rornrn. 
7. (14668) (~) Bothromicromus 1achlani. 
8. (36D) (·}) Bothromicromns 1nch1ani. 
9. (36D) ( -)O.) Bothromicromns lachlani. Eye 

and head appendages. 
10. (36D) CJf) Bothromicromus lachlani. Max-

illary palpus. 
11. (15066) ( t) Telmatrechul:l st,aii. 
12. (73D) (y) Telmatrechus stali. 
1:3. (75D) (f) Crelidia columbiana. 
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Fig. 14. (65D) (i) Cercopis selwyni. 
15. (1507~) en Cercopis selwyni. 
16. (77D) (i-) Planophlebia gigantea. 
17. (14669) (1{1) Te1eoscbistus antiquus. 
18·. ( 14669) (f) Te1eoschistns antiq nus. 
19. (3HD) (f) Teleoschistus antiquns. 
20. (5RD) (If) Nebria paleomelas. 
21. (57D) ( !..i~) Cercyon f terri gena. 
22. (61D) (~) Trox oustaleti. 
2::t (51D) (~) Buprestis tertiaria. 
24. (49D) (~) Bnprestis saxigena. 
25. (15073) (t) Buprestis saxigena. 
26. (53D) (~) Buprestis sepulta. 
27. (59D) (t) Cryptohypnusf terrestris. 
28. (60D) ( ~) Elateridre f sp. · See p. 498. 
29. (24D) (¥) Prometopia depilil'l. 
30. ( 15075) (l{J) Cryptohypnus f terrestris. 
31. (62D) (t) Galerucella picea. 
3<!. (63D) (f) Tenebrio primigenius. 
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EXPLANATION OF PLATE m. 

All the drawings were made by J. Henry Blake, excepting Fig. 6, which is by S. H. Scudder. 

Fig. 1. (1D) (.ip.) Heteromyza senilis. 
2. (1D) (f) Heteromyza senilis. 
3. (42D) (l-l2) Sciomyza revelata. 
4. (14671) (-i) Sciomyza revelata. 
5. (2D) (f) Sciomyza revelata. 
6. (f) Sciomyza revelata. Restored. 
7. (:{D) (t) Brachypeza abita. 
8, (14G55) (i-) Brachypeza abita. 
9. (9D) (¥) Boletina sepulta. 

10. (5D) (f) Lithortalis picta. 
11. (14651) (f) Dolichopus sp. 
12. (60) (1-) Trichouta dawsoni. 
13. (14649) (t) Trichonta dawsoni. 
14. (40) (-}) Brac~ypeza procera ; a, (~g_ ) hind 

tibia. · 
15. (200) Cf) Pa.lloptera morticina. 
16. (50) Cl'/') Lithortalis picta. 
17. (4UJ) (\5.) Seiara depordita. 
18. (170) (i) Lonchrea senescens. 
19. (32D) (11!2) Anthomyia inanimata. 
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Fig. ~0. (15069) (¥) Plecia similkameena. 
21. (1506~) (f) Plecia similkameena. 
2~. (82D) (f) Plecia similkameena. (Copied 

by Zittel,'Handb. d palreont., Fig. 10~6.) 
a, ( 1.-P-) aritennre; b, (~o_) tibia and tar8i 
of hind leg. 

23. (310) (t) Pimpla saxen. 
24. ( 100) (-) Formiea arcana. 
~5. (80) CU Hypoclinia obliterata. 
~6. (14653) (¥) Hypoclinia obliterata.. 
27. (90) (t) Pimpla decessa. 
2B. (330) (t) Aphrenogaster longreva.. 
~9. (lObD) e1o.) Pimpla senecta. 
30. (14650) (t) Pimpla senect.a. 
31. (100) (t) Pirupla senecta. -
3~. (7D) (-f) Calyptit.es antedi_luvianum. 

(Copied by Zittel, I. c., Fig. 1100.) 
3:;. (780) (if) Bracon sp. 
34. (29D) ( lp) Anthomyia burgessi. 
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EXPLANATION OF PLATE IV. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (14601) (¥) Telmatrechus parallelus. 
2. (14600) (f) Plecia pealei. 
::3. (14594) (i) Plecia pealei. 
4. (t) Indusia calculosa. (Copied by Zittel, 

Handb. d. palreout., Fig. 985.) 
5. (~i.) Corydalites fecundum. Summit of 

egg from above. 
6. (.312) Corydalites fecuwlum. Summit of 

egg from s;de. 
7. (31~) Corydalites fecundum. Base of egg 

inclosed in its cell. 
8. (6b) 0) Crelidia wyomingensis. 
9. (St. 16) ( 1?) Sriom~·za manca f. 

10. ( 14613) ( t) Plecia pealei. 
11. (14596) CD Plecia pealei. 
12. ( 4a) (t) Plecia pea lei. 
13. (f) Corydalitesfecunduin. The right hantl 

portion of Fig. 14 enlarged. 
14. (t) Corydalites fecundum. Side view of 

one-half of egg-mass, broken longitudi­
nally in the middle. 
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Fig. 15. Corydalites fecundum. Schematic figure, 
cross-section. 

16. (t) Corydalites fecundum. Siue view of 
egg-mass. (Copied by Z i t.tel; l. c., Fig. 
981a . . 

17. (~~) Corydalis cornutus (recent). Side 
vijw of egg. ' 

18. (l.P) Corydalitcs fecnndum. Cmteriform 
microp;rlic prominence of t-ummit of egg. 

19. (t) Corydalites fecuudnm. · Sawn cross­
section of egg-mass. 

20. (t) Corydalites fecuudnm. Rock frag-
ment, showing two egg masses embeduecl 
in it, with fresh-water gast.ropods beside 
them. 

21. (l.l) Corydalites fecnndum. Side view of 
egg. (Uopieu by Zittel, l. ·c., Fig. ~)8lb.) 

22. (;11~) Corydalns cornntns (recent). Side 
view of summit of egg. 

23. ( t) Corydalites fecund urn. Broken cross­
section of egg-mass. 
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EXPLANATION OF PLATE V. 

Figs. 1, 2, 5, 10, ll, 14, 15, 2:>-27, 29-31, 37-39, 42-51, 54, 55, 58-61, 66-72, 74-76, 79-87, 90-92, 95, 98-105, 
110-124 were drawn by J. Henry Blake; l!""'igs. 3, 4, 6-9, 12, 13, Hi, 17, 22-24, 32-35,40, 41, 52, 53, 65, 
!38, 89, 96, 97, 109, 109a by A. Assmann; Figs. 20, 21, 73, 77, 106-108, 125 by J. H. Emerton; Figs. 
18, 19, 5u, 57, G:l-64 by P. Roetter, and Figs. 28, 36, 78, 93, 94 by S. H. Scudder. The original draw­
ings of l<'igs. 6, 13, 23, 57, 6.t were also altered by S. H. Scudder, and Pigs. 104 and 115 were after 
his camera lucida sketches. 

Fig. 1. (15054) (J~ ) Campo notus vetus. 
2. (1505!) (t) Camponotufl vetus. 
3. (15057) m Sackenia arcuata. 
4. (15057) (t) Sa.ckenia arcuata. 
5. (21b) (f) Acrocera hil'suta. 
6. (la) m Gnoriste dentoni. 
7. (1a) W Gnoriste dentoni. 
8. :16a) (f) Culex proavitus. 
9. (16a) (r) Culex proavitus. 

10. (15058) (V Liometopum pingue. 
11. (61b) Head of a hymenopterous insect. 
12. (2) (f) Sackenia arcuata. 
13. (2) m Sackenia arcuata. (Copied by Zittel, Hand b. 

u. palmont., Fig, 1088.) 
14. (78a) (i) Ichneumon petrinus. 
15. (78al (i) Ichneumon petrinus. 
16. (4b) m Dicrauomyia stigmosa. 
17. (4b) (f) Dicranomyia stigmosa. 
18. (54) <tJ Chironomus patens. 
19. (5!) ('f) Chironomus patens. 
20. (57 a) m Dicranomyia primitiva. 
2l. (57 a) W Dicranomyia priruitiva. 
22. (7a) (t) Corethra exita. 
23. (7a) (t) Corethra exita. 
24. (7le) <t> Chirouomidm sp. 
25. (62b) m Dicranomyia stigmosa. 
26. (6:lb) (-}) Dicranomyia stigmosa. 
27. (lb) (t) Dicranomyia sti)!:mosa. 
28. (54) (_If) Cbironomus patens. 
29. (70b) (i) Lasioptera recessa. 
30. (70b)· ('fl Lasioptera recessa. 
31. (70b) 12(·) Lasioptera recessa. 
32. (7ld) (rl Chironomidm sp. 
33. <7ld) <t> Chironomidm sp. 
34. (15059) m Lithomyzacondita. (Copied by Zittel, I : c .• 

Fig; 1089.) . 
35. (15059) (-!:) , Lithomyza condita. 
36. (15059) (f) Lithomyza con d. ta. 
37. (77a) (i) Spiladomyia simplex. 
38. (77a) W Spiladomyia simplex. 
39. (15061) (}) Pronophlebia rediviva. 
40. (8l (!) Dicranomyia rostrata. 
41. (8) (t) Dicranomyia rostrata. 
42. (53) (t) Dicranomyia stigmosa. 
43. (53) W Dieranomyia stigmosa. 
44. (58c) <t) Mycetophila occultata. 
45. (58c) (t) Mycetophila occultata. 
46. (60b) (t) Tipula tecta. 
47. (60b) (f) Tipula tecta. 
48. (46!J) (f) Eristalis lapideus. 
49. (46b) (f) Eristalis lapideus. 
50. (33c) (¥) Sackeni.a 1 sp. 
51. (33c) (J-14.) Paropsocus disjunctus. 
52. (1506!) (i) Hydropsyche operta. 
53. (15064) m Hydropsycbe operta. 
54. (15060) (tl Mycetophila occultata. 
55. (15060) (f) Mycetophi1a occultata. 
56. (70a) (f) Tipula decrepita. 
57. (70a) (t) Tipula decrepita. 
58. (43) (¥) Tettigonia obtecta. 
59. (43) (l) Tettigonia. obtecta. 
60. (57c') (f) (A small species o • Mnscidm.) 
61. (57c') (t) (A small species of Muscidm,, 
62. (45a) m Cbironomus depletus. 
63. (30) <t) Dicranomyia rostrata. 
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Fig. 64. (30) m Dicranomyia rostrata. 
65. (6a) m Dicranomyia. primitiva. 
66. (6b) m Dicranomyia primitiva. 
67. (6b) (}) Dicranomyia primitiva. 
68. (41b) (f) Dicranomyia stigmosa.. 
69. (4lb) (i) Dicranomyia stigmosa. 
70. (33) (l) Pachymerus petrensis. 
71. (33) (f) Pachymerus petrensis. 
72. (50) (f) Musca hydropica. 
73. (71b) (l) Musca bibosa. 
74. (59) (f) Musca ascarides1 
75. (63b) (f) Musca ascarides 1 
76. (15063) (¥) Heteromyza detecta.. 
77. (18) (i) Musca vincula.ta. . 
78. (15062) (i) Cyttaromyia. fenestrata. 
79. (17b) (t) Musca ascarides. 
80. (78b) H) Musca sp. 
81. (78b) (t) Musca sp. 
82. (52c) (t) Musca ascarides. 
83. (52c) (t) Musca ascarides. 
84. (52c) m Musca ascarides. 
85. (15053) (t) Musca ascarides. 
86. (17c) H) .Musca ascarides. 
87. (63b) (H Musca ascarides. 
88. (29) (i) Litbadothrips vetusta. 
89. (29) (£1 Lithadotbrips vetusta. 
90. (45b) (l) Melanotbrips extincta. 
91. (45b) (f) Melanothrips extincta. 
92. (15055) (t) Musca bydropica. 
93.. (15055) (f) Musca hydropica. 
94. (44b) ('f-) .Bythoscopus lapidescens. 
95. (4'1) (!) Delpbax senilis. 
96. (22) (f) Aphana atava. 
97. (22) (t) Aphana atava. 
98. (53b) (t) Musca ascarides. 
99. (53c) H) Musca sp. 

lOU. (53c) (f) Musca sp. 
101. (19b) <t) Musca ascarides. 
102. (42) (4) Lithadothrips vetusta. 
103. (42) (t) Lithadotbrips vetusta .• 
104. (!f) l'alreothrips fossilis. 
105. (1f-) Palmot.hrips fossilis. 
106. (44a) (l) Musca1 sp. 
107. (20) (i) Musca bydropica. 
108. (73a) H) Musca1 sp. 
109. (10) m Entimus primordialis. (Copied by Zittel, 

I. c., Fig. 1011.) 
109a. (10) (t) Entimus primordialie:. 
110. (15062) (t) Oxygonus mortuus. 
111. (15062) (\'-) Oxygonus mortuus. 
112. (48) (l) Leistotrophus patriarchicus. 
113. (36) H) Epipbanis delet.us. 
114. (36) (l) Epiphanis deletus. 
115. ('/-) Palmothrips fossilis. (Copied by Zittel, 1. c., 

Fig. 999.) 
116. (67) (l) Laccophilus sp. 
lt7. (67) (t) Laccophilus sp. 
118. (63a) <;> Oxytelus pristinus. 
119. (63a) (f) Oxytelus pristinus. 
120. (63a) (-'/) Oxytelus pristinns. 
121. (34) (t) Bembidium exoletum. 
122. (34) (t) Bembidium exoletum. 
123. (77b) (f) Gyrophmna saxicola. 
124. -(77b) <i) Gyropbmna saxicola. 
125. (46a) m .Bruchus anilis. 
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PLATE VI. 



EXPLANATION OF PLATE VI. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (147P) (1-) Dysagrion packardii; body 
only. 

2. (4183) (t) Dysagrion fredericii; bead and 
base of wing. 

3. (146P) ( 1) Dysagrion packardii; fvre wingo 
(Copied by Zittel, Handb. d. palreont.' 
Fig. 979.) 

4. (4175) (t) Libellula sp.; reverse of Fig. 
16; part of abdomen. 

5. (4178) ( t ) Dysagrion fredericii; part of 
abdomen. 

6. ( 4170) ( ¥-) Dysagrion fredericii; terminal 
"joints of abdomen. 

7. (4169) (t) Podagrion abortivum; tip of 
fore wing next pterostigma. 

8. ( 4169) (f) Podagrion abortivum; fore 
wing. _. 

9. (4167-4168) (}) Dysagrion fredericii; fore 
wing. 

10. ( 4179) ( t) Dysagrion frederici i; head. 
11. ( 147P) (t) Dysagrion packardii; abdomi­

nal appendages. 
12. (258P) ( 1f) Ixodes tertiarius. 
13. ( 4188) (t) Pronemobius tertiarius; fore 

wing. 
14. (4165-4166) (1) Dysagrionfredericii f; fore 

wing. 
15. (154R) (~) Iulus telluster. 
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Fig. 16. ( 4176) (f) Libellula sp.; reverse of Fig. 4 i 
part of abdomen. 

17. (4173) (t) Dysagrionfredericii; abdomen; 
accidentally placed on the plate upside 
down. 

18. (112P) ( ~ ) Pronemobius indnratns; part 
of wing. 

19. (38R) (1) Cixius hesperidum. 
20. (144L) (t) Ficara.sites stigmaticum. 
21. (f) Pronemobius t~rtiarius. 
22. (f) Pronemobius smitbii. 
23. (18R) (1) Pronemobiustertiarius; bind leg. 
24. ( 4076) (f-) Lystra ricbardsoni. 
25. (137P) (~) Paralatindia sanssnrei. 
26. (114P) (~) Cicadula saxosa. 
27. (175R) (Jf) Aphana rottindipennis. 
28. (90L) (-If- ) Litbopsis elongata; fore wing. 
29. (100R) en Acocephalus adre. 
30. (4217) (f-) Lystra richardsoni. 
31. ( 4207-4208) (f) Lystra richardsoni. 
32. (115P) (~) Cercopites calliscens. 
33. (116P) (f) Tbamnotettix gannetti. 
34. (117P) C~) Hammapteryx reticulata; parts 

of two fore wings. 
35. (49R) (.f) Fulgora granulosa. 
36. (liSP) (ft) Lithopsis :fimbriata; fore wing. 
37. ( 4185) (1-) Lithopsis fimbriata. (Copied by 

Zittel, l. c., ~ig. 989.) 
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EXPLANATION OF PLATE VII. 

All the drawings were ma<le by J. Henry Blake, except Fig. 24, which is by Paul Roetter. 

Fig. 1. (119R) (f) Lystra richardsoni. 
2. (119P) (f) Lystra leei. 
3. ( 4212) ( t) Lystra richardsoni. 
4. (34L) (f-) Tettigonia priscomarginata. 
5. (120P) (-¥-) Thamnotettix gannetti. 
·6. (73L) (f) Thamnotettix mutilata. 
7. (1L) (f) Palecphora patefacta. 
8. (107P) (f) Necygonus rotundatus. 
9. ( 108P) U) Cercopites umbratilis. 

10. (109P) en A pair of overlapping wings, 
apparently the tegmina of some homop-

. terous insect, but which I am as yet un­
able to place more exactly; its resem­
blance to Oliarus lutensis, Fig. 18, is 
manifest. 

11. (4070) :f) Corizus guttatus. 
12. (15248) (lP) Stenopelta punctulata, and a 

portion more highly magnified. 
13. (172R) ( l 1Q) Stenopelta punctulata. 
14. (4190) (f) Cyrtomenus concinnns. 
15. (HOP) (f) Cercopis astricta. 
16. (111P) (f) Fulgor.a populata. 
17. (3ldR) (f) Oliarites terrentula. 
18. (112P) (f) Oliarus V lutensis. 
19. (39R) (lP-) Procydnus mamillanus. 
20. ( 4192) (f) Lyctocoris terreus. 
21. (113P) ( t) Cholula triguttata. 
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Fig. 22. (13L) (0 Necrocydnus gosiutensis. 
23. (l32R) (t) Pheuolia incapax. 
24. (15::JaR) (f) Antherophagus p r is c us. 

(Copied by Zittel, Handb. d~ palreont., 
Fig. 1051.) 

25. (79P) (~) Hydrobius confixus. 
26. (23R) (-\-1i ) Brachytarsus pristinus. 
27. (8laR) ( 1) Laccohius elongatus; revers~ 

of next. 
28. (136gR) (f) Laccobius elongatus. 
~9. ( 4003-4004) (f) Cryptocepbalus vetustus. 
30. ( 4015, 3990) (f) Mycotretus binotatus. 
31. (12R) (t) Epicrerus exanimis. 
32. (24L) (f) Neothanes testeus. 
33. ( 4084) (f) Tropisternus sc.ulptilis. 
34. (83P) ( t) Platynus cresus. 
35. (4191) (~~) Antheropbagu priscus. 
36. (86P) (-V Nosodendron tri avum. 
37. ( 4039) ( ~) Cryptocephalu vetustus. 
38. (3998) (f-) Platynus senex 
39. (4059) (f) Neotbanes test us. 
40. (4079) (\o_) Berosus sexst 'atus. 
41. (87P) (f) Parandrita vest ta. 
42. (3989) (11li) This is a mis ake and should 

not have been engraved. It is made up 
of parts of two insects at different levels 
on the slab. 

--~ 
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EXPLANATION OF PLATE VIII. 

All the drawings were made by J. Henry Blake, excepting Figs. 5, 30, 31, 33, 34, which are by P. 
Roetter. 

Fig. 1. (4038) (\fl) Anobium ovale. 
2. ( 4023, 4027) (-£-) 'fropisternus saxialis. 
3. (15223) ( l 1Z-) Cryptorhynchns annosus. 
4. (4035) (~) Cratoparis repertus. 
5. (15199) (f) Philhydrus primrevus. 
6. (3999) ( lf-) Dryocretes carbonarius. 
7. (4104) (l) Epicrerus effossus. 
8. (4002) (f-) Berosus tennis. 
9. (106L) (l1~) Choragns :fictilis. 

10. (4081) Cn Bledius adamns. 
11. ( l(-) Hydrochus relictus. 
12. (4046) Ci-) Eugnamptus decemsatus. 
13. (4204) (f) Otiorhynchus tumbre. 
14. (0 Homalota recisa. 
15. (15204) (f) Lathrobinm abscessum. 
16. ( 48L) ( ~1Q) Authonomus soporus. 
17. (l?) Hormiscus partitus. 
18 (40136) (1

1ll) AnoLium deceptum. 
19. (11Z-) JEgialia rnpta. 
20. (15234) (¥) Eugnamptus grand·awus. 
21. (84P) (f) Lathrobium abscessum. 
22. (f-) Tanymecus secnlorum. The rostrum is 

lacking, not having been exposed when 
the plate was made. 
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Fig. 23. (1) Listronotus muratus. 
24. (4082) (~) Anobium lignitum. 
25. (15213) C:V Otiorhynchus perditus. 
26. (4047) (1.l-) Gymnetron leconteL 
27. (4007) (~) Hydrobius deci.neratns. 
28. (15218) (1-ll) Dryocretes impressus. 
29. ( 4078) (0 Eudiagogu& terrosus. 
30. (15239) (-!_-) Epicrerus exanimis. 
31. (15239) (t) Epicrerus e;animis. 
32. (15200) CD Staphylinites obsoletum. 
33. (15207) (t) Epicrerus saxatilis. 
34. ( 15207) ( t) Epicrerus saxatilis. 
35. (If-) E picrerns e:ffossus. 
36. (15208) (If-) Epicrerus saxatilis. 
:37. (4051) (i-) Hylobius provectus. 
38. (4014) (1-(2) Epicrerus exanimis. 
39. ( 4210) (f-) Ophryastes compactus. 
40. (4012) (~) Cratopads? elusus. 
41. (15215) (f) Hylobius provectus. 
42. (3991) (t) Epicrerus exanimis. 
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EXPLANATION OF PLATE IX; 

All the drawings were made by J. Henry Blake, excepting }'ig. 21, which i~ by Edward Burgess. 

Fig. 1. (15192) (f) Sciomyza manca. 
2. (15186) (1-l'-) Sciomyza manca. 
3. (15187) ( 1.1~) Sciomyza Il1anca. 
4. (4125) (~) Sciomyza manca. 
5. (15193) (f) Sciomyza manca . 
6. (15186) (if) Sciomyza manca. 
7. (lil) Sciowyza disjecta. 
8. (4113) (It) Chilosia sp. 
9. (59L) (¥) Psilota tabidosa. 

10. (4143) (£) Stenocincli~ anomala. 
11. (71L) (lP-) Callomyia torporata. 
12. (66L) (\~) Anaclinia' sp. 
13. (14691) (t) Milesia quadrata. 
14. (15184) (f) Chilosia ampla (n. 
15. (15191) (if) Sciomyza manca. 
16. (15196) (~) Sciomyza manca. 
17. (1-P) Asarcomyia cadaver. 
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Fig. 1~. ( 15188) (f) Sciomyza man ca. 
19. (14696) (f) Poliomyia recta. 
iO. (4121) (V Sciomyza manca. 
21. (14696) eD Poliomyia recta. 
22. (2L) (f) Sciomyza disjecta. 
23. (15195) ( ¥-) Sciomyza. manca. 
24. (151H9) (!{) Sciomyza manoa. 
25. ( 4149) ( \~) Sciomyza disjecta. 
26. (~) Chilosia ~ sp. 
27. (4112) (t) Chilosia ampla. 
28. (15194) (£-) Sciomyza manca. 
29. (f) Sciomyza man ca. 
30. (15237) ( ~ll) Sdomyza disjecta. 
31. (f) Lithophysa tumulta. 
32. (15197) ( l) Sciomyza disjecta. 
33. (4181) (11~) Sciomyza disjecta. 

.• -,. 
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'PLATE X. 



EXPLANATION 0~ PLATE X. 

All the drawings were made by J. Henry Blake. 

Fig. L (9P) ( t) Tipula sepulchri. 
2. (llP) (f) Rymosia strangulata. 
3. (37L) (~) Boletina umbratica. 
4. ( ¥) Tipula spoliata. 
5. (lBP, reversed) ( ¥) Sciomyza T sp. 
6. (99L) (Y) Sciophila hyattii. 
7. (1-f-) Boletina paludivaga. . 
8. (lOP) (1-?-) Chironomus septus. 
9. (98L) (~) Syrphidoof ~'~P· 

10. (15182) ( V-) Diadocidia terri cola. 
11. (15182) Ct) Diadocidia terricola; 
12. (4134) (1-?) Mycetophilidoo sp. 
13. (14P) (110) Anatella tacita .. 
14. (\ll) Culex damnatorum. 
15. ( 5L) ( ¥-) Stenocinclis ~ sp. 
16. (2P) (11

11 ) Sciara scopuli. 
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Fig. 17. (8P) (t) Plecia dejecta. 
18. (130P) (~) Braconidoo sp. 
19. (129P) (f) Rhyssajuvenis. 
20. (15178) (2_1ll) Decatoma antiqua T 
21. (131P) ( l-P) Lithotorus cressoni. 
:t2. (15177) (112_) Myrmica sp. 
23. (14692) Cf) Lasius terreus. 
24. (36L) (t) Eclytus lut;.ttus. 
2;:). (76L) n) Glypta transversalis. 
26. (22L) (~) Taxonus nortoni. 
27. (2'2L) (f) Taxonns nortoni. 
28. ( 1:33P) ( 1) Braconidoo sp. 
29. ( 4196) (l-n Bracon laminarum. 
30. (132P) (Y') Didineis solidescens. 
31. ( 4076) (~) Deeatom_a antiqua. 

• 
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PLATE XI. 



EXPLANATION OF PLATE XI. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (9285) (f) Epeira sp. 
2. (3204) (1) Epeira meekii ~. 
3. (13521) (t) Theridinm opertaneum ~. 
4. (2831) (f) Clubiona arcanaJ'. 
5. (8269) (f) Anyphrena iuterita~. 
6. (13G23) (f) Epeira delita ( J'?). 
7. (758:5) (1} Epeira abscond ita 6. 
8. (8265) (f-) Tethneus guyoti 6. 
9. (9677) (!) Thomisus disjunctus; 

10. (320) (1-) Tethuens guyoti ~ ~ 
11. (5000) (f) Tetragnatha tertiariaJ'. 
12. (11651) (f-) Neph.la penna.tipes ~. 
13. (550~) (t) Thomisus resntus. The tibire 

should be slenderer at the base. 
14. (B689) (t) Tethneus hentzii 6'. 
15. (8777)(t) Epeira emertoni 6. 
·16. (8576) (r) Epeira cinefaetaJ'. 
17. (9211) (t) Epeira meekiiJ'. 
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Fig. 18. (6492) (t) Clnbiona latebrosa 6'. 
19. (5117) (1-) Epeira emertoni ~. 
20. (9026) ( t) Theridium seclusum 6' . 
21. (13522) (f) Tethueus provectus ~. 
22. (5944) (~) ClubionaeversaJ'. 
23. ( 4742) (f) Thomisus defossns 6. 
24. (199) (¥) Ulubiona osteutata6. 
25. (14032) (-t} Linyphia retensa6. Hen·rsc 

of Fig. 27, lower part. 
26. (8459) (~) Parattns resurrectns (~f). 
27. (1~976)(i)Linyphiaretensa6. (See Fig. 

25.) 
28. ( 205) (-i) Segestria secessa 2 . 
29. (13520) (t) Titanreca ingenua ~. 
30. (4921) (f)Anant, introduced by accident. 
31. (7177) (f) Tethneus obdnratus ~. 
32. ( 11203) ( t) Titanreca ingenna ~ . 

/ 
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EXPLANATION OF PLATE XII. 

All t.he drawings were made by J. Henry Blake. 

Fig. 1. (?99) (-f) Cone of Sequoia, seen in cross­
section; supposed when the plate was 
engraved to be a coiled rnyriapod. 

2. (8616) (f) ParotermtJS hagenii. 
3. (1247) rt) Parotermes fodinre. 
4. (13526) ( t) Ephemera macilenta, larva. 
5. (8824) (t) Ephemera ifnmobilis, larva. 
6. (6010) (f) Hodotermes T coloradensis. 
7. (10660) (f) Ephemera pumicosa, pupa. 
8. ( 4643) (t) Taphacris reliqnata. 
9. (5587) (f) Ephemera. exsucca. 

10. (13526) (f) Ephemera rnaciltJnta, larva. 
11. (349) ( ~'!..) Necropsylla rigida. 

690 

Fig. 12. (19M) 0) Eutermes meadii. 
13. (9041) (t) Parotermes insignis. 
14. ( 400) (t) Parotermes insignis. 
15. Cl516) (-f) Ephemera. pumicosa., larva. 
16. (233) ( t) Ephemera pumicosa.,·larva. 
17. (31) (f) Entermes meadii. 
18. (1693) {f) Lepisma platymt>ra.. Some of 

the abdominal joints are nut iuJicated. 
19. ( 4643) ( t) Taphacris reliq nata. 
20. (6049) (~) Entermes fossarum. 
21. (310) ( \fi) Necropsylla rigid a. 
22. (11190) (f) Parotermes fodiuoo. 
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PLATE XIII .. 



EXPLANATION OF PLATE XIII. 

All the drawings were made by J. Henry .Blake. 

l!'ig. 1. (8347) (t) ..:Escbna (..:Eschna) solida.' 
2. (8995) (f) Limnopsyche dispersa. 
3. (7728) (f) Neuronia evanescent~. 
4. (8619) (f) Lithagrion hyalinum. 
5. (407) (f) Phryganea labefacta. 

· 6. (8046) (f) Agrion exsularis. 
7. (12239) (f) Polycentropus f eviratus. 

Fig. 9. (6824) (f) Agrion mascescens. 
10. ( 13525.) ( +) Agrion tell uris. 
11. (1816) ( t) ..:Esc boa larvata. 
12. (6927) (t) Lithagrion umbratum. 
13. (t514) (f) Derobrochus craterre. 
14. (8163) (r) Litbagrion umurat.um. 
15. (11693) (l) ..:Eschna(Basireschna) separata. 

8. ( 6824) ( 1) Agrion mascescens. 
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EXPLANATION OF PLATE XIV. 

All the drawings were made by J. Henry Blake, excepting Figs. 13 and 14, which were traced by S. H. 
Scuddt>r from a microphotograph, taken by Samuel Wells, Esq. 

Fig. 1. (1.385) (t) Inocellia veterana. The vein 
representing a bent costal vein of-the 
right wing does not exist. 

2. (438:3) (f) Rhaphidia t tranquillad'. 
3. (13537) (f) Dsmylus requietus. 
4. (63) (t) Holcorpa maculosa. 
5. (63) ( t) Holcorpa maculosa. 

· 6. (670) (t) Tribochrysa firmata. 
7. (8792) (f) Tribochrysa firmata. 
8. (14168) (t) Osmylus requietus. 
9. (11204) t¥) Tribochrysa vetnscula. 

10. (8792)(t)Tribochrysafirrnata; hind wing., 
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Fig.ll. (8792) (f) Tribochrysa firmata; fore wing. 

~ . 

12. (937B) ( ~) Inocellia somnolenta ~ . 
13. (7340) ( 4) Palreochrysa stricta; front 

wing; the basal half of the upper cubital 
vein should not be straight. but zigzag 
like the apical half; the basal portion 
of tbe intercubital area is also wrongiy 
given. 

14. ( 7340) (-f) Palreochrysa stricta; hind wing; 
the cross veins of the costal area are not 
shown. 

15. (956) ( t) Inocellia tumulata d'. 

• 
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PLATE XV. 



EXPLANATION OF PLATE XV. 

AU the drawings were made by J. Henry Blake. 

Fig. 1. (8065) (!) Leptobrochus luteus. 
~. (9416) (f) Derobrochus marcidus. 
3. (8857) (t-) Leptobrochus luteus. 
4. (1.947) (t) Derobrocbus craterre. 
5. (1441) (f) Limnophilus soporatus. 
6. (~433) (t) Derobrochus f1·igescens. 
7. (11205) (f) Hydropsyche marcens. 
8. (319) (lf-) Dialllegma abductum. 
9. (13137) (-i) Tinodes paludigena. 

10. (14210) (f) Litobrochus externatus. 
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Fig.ll. (6884) (~) Mesobrochus lethreus. 
12. (9630) ( t) Psecadia mortuella. Reverse 

ofFig. 17. 
13. (4423) (t) Mesobrocbus imbecillus. 
14. (8422) ( t) Paladicella eruptionis. 
15. (11754) (t) Setodes portionalis. 
16. (2677) (f) Derobrochns frigescens. 
17. (8460) (f) Psecadiamortuella. ReveJ;"seof 

Fig. 12. 
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PL-ATE XV. 



EXPLANATION OF PLATE XV. 

All the drawings were made by J. H _enry Blake. 

Fig. 1. (8065) (t) Leptobrocbus luteus. 
2. (9416) \4) Derobrocbus marcidus. 
3. (885i) (r) Leptobrocbus luteus. 
4. (1.947) (-¥-) Derobrocbus craterre. 
5. (1441) (t) Limnopbilus soporatus. 
6. (~433) (f) Der0brochus fx·igcscens. 
7. (11205) (f) HydrClpsycbe marcens. 
8. (319) (lf-) Diaplegma abductum. 
9. (13137) (f) Tinodes palndigena. 

10. (14210) (f) Litobrocbns externatus. 
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Fig. 11. (613b4) (~) Mesobrocbus letbrens. 
12. (9630) (f) Psecadia mortuella. Reverse 

ofFig. 17. 
13. · ( 4423) (t) Mesobrocbus imbecillns. 
14. (8422) ( t) Paladicella eruption is. 
15. (11754) (f) Setodes portionalis. 
16. (2677) (f) Derobrocbus frigescens. 
17. (8460) (f) Psecadiamortuella. Reverseof 

Fig. 12. 
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EXPLANATION OF PLATE XVI. 

All the drawings were made by J. Henry Blake, excepting Fig. 18, which is by S. H. Scudder. 

Fig. 1. (1.603) (t) Labiduromma bormansi J'. 
2. (395) (f) Labidnromma mortaled'. 
3. (3832) (t) Labidnromma a via~. 
4. (1.381) (r) Quedins breweri. . 
5. ( 13544) ( t) I .. abidnromma a via J' . 
6o (3705) (!) Labidnromma mortale J' o 
7o (2604) (t) Labiduromma infernum J'. 
8o (106.27) (4) Quedius cbamberlini. 
9o (50()4) (f) Labiduromma labens (young). 

10o (11208) (t) Labiduromma commixtum ~ o 
11o (11209) (¥) I~abiduromma avia~. 
12. (13546) (f) Labiduromma exsulatum ~. 

(Copied by Zittel,· Hand b. d. palreont., 
Fig. 959.) 
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Fig. 13. (14471) (1) Labiduromma labens J'. · 
14. ( 4736) ( t) Labiduromma gilberti 6. 
15; (8334) (f) Labiduromma tertiarh1m ~. 
16. (7118) (t) Labiduromma labensJ'. 
17. (1832) (t) Labiduromma commixtum ~. 
18. (14688) (t) Labiduromma tertiarium J. 
19. (316) (f) Labiduromma lithophilum ~ . . 
20. (13001) (1) Labiduromma mortale ~. 
21. (4925) (f) Labiduromma tertiariumJ'. 
22. ( 117 40) Ct) Labiduromma a via J'. 
23. (8022) (t) Labiduromma avia~. 
24. (5278) ( t) Labiduromma sp. 
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EXPLANATION OF PLAT}: XVII. 

All the drawings were made by J. Henry Blake, excepting Fig. 8, which is by S. H. Scudder. 

Fig. 1. (.3P) Tyrbula. rnsselli. One of the joints 
of the antenna! club. 

2. (f) Tyrbula russelli. Antennre. 
3. (t) Tyrbula. russelli. (Copied by Zittel, 

Hand b. d. palreont., Fig. 965.) 
4. (t) Tyrbula russelli. Tibial spines. 
5. (7389) ( t) CEdi poda prrefocata. 
6. (635) (f) Gomphocerus abstrusus. 
7. (1724) (-f) Cymatomera maculata. 
8. (8M) (t) Homooogamia ventriosa. 
9. (7544) ( t) Locusta silens. A portion of the 

leg, showing spines. · 
10. (7544) (f) Locusta. silens. 
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J<'ig. 11. (5817) (f) Agathemera reclusa. 
12. (5122) CD Zetobora brunneri. 
13. (14720) (f) Tyrbula multispinosa. 
14. (11557) ( 1) Litbymnetes guttatus ~. 

(Copied by Zittel; 1. c., Fig. 969.) 
15. (11557) (-f) Lithymnetes guttatus ~. 

Showing the cellular spotting. 
16. (13 50) (t) Orcbelimum placidum ~. 
17. (4642) (-f) Gryllacris cineris. 
18. (13551) (t) Orchelimumplacidum J. Fore 

leg. 
19. (13551) (t) Orchelimum placidumJ. 
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PLATE XVIII . . . 
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EXPLANATION OF PLATE XVIII. 

All the dmwings are by J, Henry Blake. 

Fig. 1. (9'221) (~) A.rchilachnns pennatus. (Copied 
by Buckton, Monogr. Brit. Aphides, Pl. 
133, Fig.3. 

2. (315) (ll'-) Schizoneuroides s c u d d e r i. 
(Copied by Buckton, 1. c., Pl. 133, Fig. 5. 
Copied by Zittel, Handb. d. palooont., 
Fig. 988.) 

3. (10205) 0-) Siphonophoroides antiqua. 
4. (670)( lf-) Tephraphis simplex. (Copied by 

Buckton, 1. c., Pl. 133, Fig. 2.) 
5. (14450) en Siphonophoroitles antiqua. 
6. (314) (1-{2-) Bychnobrochus revi viscens. 
7. ( 13562) (J) Si phonophoroides au tiq ua. 
8. (5380) (~) A.phidopsis margarum. 
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Fig. 9. (4!:!27) (-¥-)A.uconatusdorsuosus. (Copied 
by Buckton, 1. c., Pl. 133, Fig. 4.) 

10. (8889) (~) Siphonophoroides antiqua. 
(Copied byBuckton, l.c., Pl.133, Pig.l.) 

11. (1044) (f) A.phidopsis sp. (immature). 
12. (3577) (t) Sbeuaphis quesneli. 
13. (340) (f) A.malancon lutosus. 
14. ( 44 75) ( ~) Oryctaphis recondita. 
15. (699:~) (~) A.rchilachnus pennatus. 
16. ( 4615) ( ~) Arc hi lachn us pennatus. 
17. ( 177) ( l 1Q) A.rchilachuus pennatus. 
18. (8085) (f) Pterostigmarecurvum. (Copied 

by Buckton, I. c., Pl. 1:13, Pig. 6.) 
19. (8085) (f) Tephra phis walshii. 
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EXPLANATION OF PLATE XIX. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (12069) ( ~~) Fulgora obticescens. 
2. (262) ( lf-) Cercopis sutfocata. A portion 

showing the sp.rface structure. 
3. (262) (t) Cercopis suffocata. 
4. (14229) (~) Gypona cinercia. 
5. (2658) (~) Agallia abstructa. 
6. (10479) (~) Docimus psylloides. 
7. (307) (f) Agallia lewisii. 
8. (12088) (-0 Nyctophylax vigil. 
9. (7628) (1i-) Tettigonia priscotincta. 

10. (4379) (-¥-) Aphrophora sp. 
11. (11771) (-f) Nyctophylax uhleri. 
12. (1.789) (t) Florissantia elegans. 
13. (12785) (1

1Z) Elidiptera regularis. 
14. (1.705) (f) CixiuRT proavus. 
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Fig. 15. (11307} (t) Acocepbalus callosns. 
16. (5188) ( lf-) J assopsis evidens. 
17. (9299) (¥) Docimus psylloides. 
18. (10158) (-~) Agallia flaccida. 
19. (10672) (1) This specimen was acci•l· ntally 

overlooked in working up the fauna.. It. 
iR evidently the anterior half of one of 
the Cercopida and apparently a Rpecies 
of Locrites, but does not agree with the 
other spflcies known. 

20. (3412) ( 1..12.) Tbarnnotett.ix fundi. 
21. (1.805) (1) Agallia lewisii. 
22. ( 6655) ( -\~) Clastoptera comstocki. 
23. ( 4552) ( lf) Thlib~menus parvus. 
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EXPLANATION OF PLATE XX. 

All the drawings were made by .J. Henry Blake. 

Fig. 1. (6050) ( t) Palecphora prmvalens. 
2. (5058) (f) Palaphrodes irregularis. 
3. ( 13584) ( t) Palecphora communis. 
4. (9900) (Y.) Aporema prmstrictum. 
5. (ti2) (t) Petrolystra gigautea ¥. 
6. (411) (t) Petrolystra gigant~a. (Copiefl 

by Zittel, Hand b. d. palmont., Fig. 99~.) 
7. (412) (-t) Petrolystra gigantea. 
8. (11829) (t) Petrolystra h eros. 
9. (11237) (1-) A small :fly, fonnd on the same 

stone with tlle. next, perhap.'l belonging 
to the Tachydromidm, bnt whose precise 
affinities it is perhaps impossible to 
trace. 
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Fig. 10. (11237) (f) Palecpbora macnlata. 
11. (6484) (.f) Palecplwra marvinei. 
12. (6484) (1) Palecphora marvinei. 
13. (6484) (f) Palecphora.marvinei. 
14. (1177·1) (1) Prinef'.pbora baltea.ta. 
15. (609) ( Y.) Pa~ecpbora inornata. 
16. (58t) ( t) Palapbrodes cincta. 
17. (85:34) (f) Palecpbora. macnlata. 
18. (43) (.lj-) Palapbrodes irr•·gularis. 
19. (o63!l) U·n Jassns ¥ latebrm. 
20. (13570) (f) Palecpbora. communis.· 
21. (159) (,Y.) Palecphora communis. 
22. (1.121) (~) Lithecphora setigera. 
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• 

EXPLANATION OF PLATE XXI. 

All the drawings were made by J. Henry Blake . 
• 

Fig. 1. (78) (f) Agalha instabilis. 
2. (80tH) (f) Palecpbom proovalens. 
3. (12776) (~) Lithecphora murata. 
4. (12447) (-~) Lithecphora nnicolor. 
5. (13:337) (-¥- ) Lithecphora unicolor. 
6. (31:!64) (f) Palaphrodes irregnlaris. 
7. (8536) (f) Palaphrodes irregularis. 
8. (912) (ii) Lithecphora murata. 
9. (3801) (f) Palecphora marvinei. 

Fig. 11. (14178) (~) Lithecphofa unicolor. 
12. (9158) (f) Palecphora rnarvinei. 
13. (30) (~) Lithecphora diaphana. 
14. (11103) (¥-) Lithecphora unicolor. 
15. (208) (t) Palaphrodes cinctn. 
16. (126) (t) Dictyophara bonvei. 
17. (8313) (t) Locrites whitei. 
18. (4287) (r) Palaphrodes obscora. 
19. (9374) (f) Locrites copei. 

10. (881:!7) (f) Palaphrodes obliqua. 
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EXPLANATION OF PLATE XXII. 

All. the drawings were made by J. Henry Blake. 

Fig. 1. ( 4480) ( ~) Acbrestocoris cinerarius. 
2. (12ti) a) Capsus lacus. 
3. (6371) (~) Phtbiuocoris colligatus. 
4. (12784) (r) Tiroscbistus indurescens. 
5. (4563) (f) Fuscus frecatus. 
6. (234) en Discostoma Y sp. 
7. (1.828) C¥-) Nysius vecula. 
8. (14981) (-\'-) Stei10velia nigra. 
9. (7609) (-¥-) Trapezonotus exterminatus. 
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Fig. 10. ( 1.821) ( ~) Lygreus stabilitus. 
11. (10729) en Notonecta emersoni. 
12. (1097) (~) Prosigara flabellum. 
13. (13325) (¥) Palreovelia spinosa. 
14. (3268) (~) Stenovelia nigra. 
15. (12782) (t) Metrobates reternalis. The fig­

ure is upside down. 
16. (2238) (~) Corixa immersa. 
17. (7269} (!f) Corixa vanduzeei. 
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EXPLANATION OF PLATE XXIII. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (5596) (~) Eotingis antennata. 
2. (12096) (-¥) Linnrea carcerata. 
3. ( 4365) (t) Eotingis anteunata. 
4. (5873) (f) Linnrea putnami. 
5. (9672) ( ¥) Monanthia veterna. 
6. (7617) (f) Piesma? rotunda. 
7. (7473) (f) Stenopamera subterrea. 
8. (9937) ( ~) Procropbi us costalis. 
9. (2:H9) (f) Monanthia veterna. 

10. (232!J) (f) Linnrea bolrnesii. 
11. (9674) (¥) Trapezonotus exterrninatus. 
12. (11652) ( ¥) Procrophius communis. 
13. ( 4500) (f) Capsus oLsolefactus. 
14. (6365) (f)Nysius stratus. 
15. (9884) (1) Rhyparocbromus verrillii. 
16. (5736) (f) Stenopamera tenebrosa. 
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Fig.17. (5!::!64) (t) Geocoris infernorum. 
18. (11184) (f) Procrophius communis. 
19. (4994) (~) Linnrea gravida. 
20. (12465)(~) Nysius tritus. 
21. (7233) (f) Linnrea evoll}.ta. 
22. (11757) ( ~) Trapezonotus exterminatus. 
23. (li239) (f) Procrophius languens. 
24. (11301) (~) Stenopamera tenebrosa. 
~. (6550) C¥) Trapezonotus exterminatus. 
26. (6483) (¥) Geocoris infernorum. 
27. (11164) (f) Nysius stratus. 
28. (11222) (t) Procrophius communis. 
29. (12m)) (f) Procrophiuscommunis. 
30. (11210) a) Rbyparocbromus verrillii. 
31. (7064) (f) Nysius terrre. 
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EXPLANATION OF PLATE XXIV. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (193) (1-1b) Procrophius communis. Fig. ~. (12076) (¥-) Pcecilocapsus veterandus. 
2. (13560) ( ¥) Pcecilocapsus ostentns. 10. (12457) (¥-) Carmelus gravatus; 
3. (1:3554) (¥-) Pcecilocapsus fremontii. 11. (5865) (f) Dysdercus ciuctus. 
4. (13314) C¥-) Anasa priscoputida. - 12. (13559) a) Hadronema ciuerescens. 
5. (12925) (¥-) Ligyrocoris exsuctus. 13. (1426) (t) Dysdercus cinctus. 
6. (1:~558) (~) Carmelus sepositus. 14. ( 13561) e-n Dysdercns cinctns. 
7. (4369) (¥-) Closterocoris elegans. 15. (11218) (¥-) Lygrens obsolescens. 
8. (6968) (~) Pcecilocapsus tabidus. 16. (11219) (t) Lygreus stabilitus. 
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EXPLANATION OF PLATE XXV. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (318b) (f) Rhepocoris propinquans. 
2. (10381) (4) Nysius stratus. 
3. (12102) (-£-) Cacalydus exstirpatus. 
4. (12081) (~) Rhepocoris prawalens. 
5. (3247) e-n Corizus abditivus. 
6. (318a) (-£-) Rhepocoris prrevalens. 
7. (1761) (4) Rhepocoris prrevalens. 
8. (11140) (4) Nysius stratus. 
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Fig. 9. (5669) (1) Rbepocoris prrevalens. 
10. "(12087) ( ~) Rhepocoris prrevalens. 
11. (9128) (Y) Rhepocoris prrevalens. 
12. (1.508) (f).Cacalydus lapsus. 
13. (12778) (4) Parodarmistus collisus. 
14. ( 1.803) ( ~) Rhepocoris prrevaleus. 
15. (10956) (4) Piezocoris peritus. 
16. (9) (~) Rhepocoris prrevalens. 
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PLATE XXVI. 



EXPLANATION OF PLATE XXVI. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (8604) (f) Orthriocorisa longipes. 
2. ( 4644) (¥-) Lithochromus mortuarius. 
3. (7856) (f) Cydan•us robustus. 
4. (14207) (f) Corizus abditivus. 
5. (12469) (!f) Eothes elega.ns. 
6. (13660) (t) Lithochromus extraneus. 
7. (7037) (f) Phrudopamera chittendeni. 
8. (10391) (f-) Protenor imbecillis. 
9. (11232) (-~-) Fhrudopamera chittendeni. 
718 

Fig. 10. (9837) (f) Lithochromus gardneri. 
11. (2431) (f) Rhepocoris prrevalens. 
12._ (14236) (f) Catopamera bradleyi. 
13. (8467) (¥-) Rhepocoris propinqaans. 
14. (56:33) (f) Piezocoris T peremptus. 
15. (2696) (f) Tagalodes inermis. 
16. (9253) (f) Etirocoris infernalis. 
17. (6370) (!f) Phthinocoris lethargicus. 

·t . 
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EXPLANATION OF PLATE XXVII. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (367) ( 1) Rhipiphorus geikiei. 
2. (6656) (t) Exitelus exsanguis. 
3. (5703) (f) Heeria lapidosa. 
4. (13564) (f) Procoris bechleri. 
5. (1.831) (1-) Heeria gulosa. 
6. (12256) n) Phth!nocorislanguidus. 
7. (9590) (f) Catopamera augbeyi. 
8. (2577) (t) Lithochromus gardneri. 
9. (6931) (-~) Phrudopamera wilsoni. 

10. (9086) (t) Necrochromus cockerelli. 
720 

Fig. 11. (9302) (t) Trapezonotus stygialis. 
12. ( 11773) (q-} Heeria gulosa. 
13. (6299) (f) Prolygreus inundatus. 
14. (2H71) (f) Necrochromus labatus. 
15. (6369) (-¥-) Corizus celatus. 
16. (1a315) (f) Phrudopamera wilsoui. 
17. (8740) (¥-) Phthinocoris lethargicus. 
18. (4269) (~) Heeria gulosa. 
19. (14197) (f) Heeria lapidosa. 
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EXPLANATION OF PLATE XXVIII. 

All the drawings were made by J. Henry Blake. 

Fig. 1. (7929) (!-) Pentatomites ioli~rnm. 
2. (13318) (f) Cacuscbistus maceriatus. 
3. (5460) (f) Teleoschistus placatus. 
4. (11225) (t) Procydnus devidns. 
5. (14426) (t) Procyclnns pronns. 
6. (1.837) (f) Thnetoschistus revnlsus. 
7. (2856) (f) Polioscbistus ligatus. 
8. (:3007) (f) Mecocepbala sp. 
9. (8201) (f) Dip1ochi1af benshawi. 

10. (1112) (f) Polioscbistus lapidarius. 
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Fig. 11. (8471) (f) Thlimmoscbistus gravidatus. 
12. (1358J) (~) Thlibomenus limosus. 
13. (8810) (~) Necrocydnus soli<latus. 
14. (8666) ( t) Teleoscbistus r;goratns. 
15. (2464) (-£-) Procydnus vesperus. 
16. (4851) (¥) Necrocydnus amyzonus. 
17. (1977) (~) Heeria gulosa.. 
18. (1472) (f) Poteschistus obnubilus. 
19. (10405) (f) Thlimmoschistus gravidatm;. 
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cincta (Palaphrodes) . • • • • • • • • • 334 
cinctus (Dysdercus) .. . . . . . • • • • 410 
cinefacta (Epeira) . .. . . . . . •• • • • 85 
ciilerarius (Achrestocoris)..... 413 
cinercia {Gypona) ..... .. ...... 308 
cinerescens (Hadronema) . . . • • • .370 
cineris (Gryllacris) . . . • . • . . . . . . 233 
Cinura ........................ 92, 99,102 
Citigradre....... ............... 4S 
Cixiida . . .. • . .. .. . • • . .. • . • • .. . • 286 
Cixius ........... : ............. 278, 286 

hesperidum. . . . . • • . .. .. .. 287 
proavus .. . .. . .. . . . .. . . . . 287 

nadodiptera . . .. . .. .. . . . • • • • . 293 
Clastoptera .. . . . • . . . . . . . • • . . . . . 338 

comstocki . . • .. . .. . . • . . . . 339 
0lathrotermes ......•.••• ~. ••• . 103 
Cleridre . . . . . . . . . . . . . . . • • . . • . • • . 28 
Closterocoris .. .. . . . .. . . . . . . • . . 362 

elegans ...... ,...... •. . • • 363 
Clubiona....................... 51. 62 

arcana . .. . .. .. . . . . . • • .. . 63, 64 
attenuata .. . . . . . • • • . • . • . . 65 
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wyomingensis ...... .. ... :n3 
Coleoptera. . . .. .. . . • .. . .. . .. . . . . 465 
Col\embola............. ........ 92,99 
colligatus (Phtbinocoris) .... • • 414 
collisus (Parodarmistus).. .. . . . 422 
coloradensis (Hodotermes)..... 113 
columbire (Aranea) .. . . .. . . . • • . 71 
columbiana (Crelidia) . . . . . . . . . . 313 
commixtum (Labiduromma) . . . 208 
commoratus (Derobrochus) . . 184 
communis (Palecphora) ....... : 328 

(Procrophius) ...... ... ••. 382 
compactilis (Piezocoris) . . . . . • . . ~17 

compactus (Ophryastes)....... 477 
comstocki (Clastoptera) . ••• . . • 339 
concinnus (Cyrtomenus)....... 451 
condita (Lithomyza).. •• • . . . . . . 601 
confixus (Hydrobius).......... 511 
Coniopterygidre................ 92 
Coniopteryx. .•.... ••••.. •••••• 147 
Conocepbalidre . . . . . • • • • .. • • .. . 227, 231 
Conopidre...................... 555 
copei (Locrites) .. . . • . . .. . . • . • .. 323 
Cophocoris .................... 384, 391 

tenebricosus............. 391 
Coptochromus ................. 384, 405 

mauium ................. 405 
Cordulidre .... .... ..... ~ . • • . 92, 124, 125 
Coreidro ....................... · 342, 411 
Coreina........... .... .. . • • • . . . 411 
Coreites . . • . • . • • • • • • . • . • . . .. . . . 411 
Corethra...... .••.. .••••. ..••.• 583 

exita.... .• . •. .••••. ...• •. 583 
Coreus...... ..••••. ..••••••••.• 411 
Corixa ...... .••••• .•••... .....• 343 

alternata. . . • • • • • • • • . . . . . . 344 
bellensii. ... .. ........... 345 
immersa ....•.. :. • .. . . . . . 344, 345 
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guttatus. . . . . . . . . • • . • • . • . 433, 434 
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costalis (Procrophius) .••...... 
Craspedosoma ............... .. 
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lug;nbris................. 466 
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Creophilus...... ...... .• ....... 507 
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cressoni {Lithotorus) . . . . . . . • • • 609 
Cronicus............. ...••.. .•. 118 
Cropbius .. • .. • .. . • • . . • .. • • . • • 381 
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venustus . . . . . • • . . . . . . . • . 485 
vetustus. . .. . . . .. • • .. . . .. 485 

Cryptocercus .... .............. 218 
Cryptochromus ................ 384,409 
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Ctereacoris . . . . . . . . . . . . . . . . . . . . 384, 394 

primigen us . . . .. . . .. . .. . . 394 
Cucujidre .... .. .. . .. .. .. . . .. . .. 501 
Culex........... . . . ............ 582 

damnatorum. . . . . .. . .. . . . 582 
proavitus . . . . . . . . . . . . . . . . 582 

Culicidre ..... . . . . . . . . . . . . . . . • . . 28, 582 
Curculionidre........... ....... 471 
Cychrini. . . . .. . . . . . . . . . . . . • • • • • 535 
Cychrus .. . . • . . . • . . . .. . .. . . . . . . 536 

andrewsii: ............... 536,537 
minor ..... .............. 537 
teste us .. .. • • • • . . . . .. . .. 535 

· viduus ................... 536,537 
wheatleyi................ 536 

Cyclorhapba...... . . . . • . . . . . . . . 539 
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Cylindrogaster....... .......... 204 
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Csmatomera...... ..... ...... 230 

maculata .. . .. .. . . . . • . . . . 230 
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Cymindis .......•........... -~· 518 
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Cyrtidre .. . . . . . • • • . . .. . . .. .. .. . 563, 564 
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concinnu& . .............. _ 451 
Cyrtoxiphus...... . .. . . . . . .. . . . 234 
Cyttaromyia....... ... . . . .. . • . . 574 

fenestrata .......... , . .. . 575 

dalli (Aphidopsis) ...... .••.•. 264 
damnatorum (Culex) . . . • . • . . . . 582 
Daradax ..................... ·•. 301 
Darmistus .•••••...•••.... ·. . • . . 421, 429 
Dasypogon . . • . . • . • . .. • • . .. • • • • 565 



726 

Dasypogonina ..•••...••••••••. 
davisii (Gerancon) .. •...•..... . 
dawsoni (Trichonta) . .••...... ·. 
Decatoma .•••..........•..•.... 

a.ntiqua .••••....•.....••. 
decemsatus (Eugnampt.us) .. .. . 
deceptum (Anobium) ...... . .. . 
decessa (Pimpla) .. ..... . ..... . 
decineratus (Hydroblus) . .. ... . 
decrepita (Tipula) ....... . .... . 
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Dermestid::e . . . ........••. . ..... 
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Derobrochus ....•..••••••...... 179, 182 
abstract us .......•....... 182, 183 
::eternus .....•....•. . ..... 183, 1134 
crenulentus .............. 182, 183 
commoratus . . . . . . . . . . . . . 182, 18-! 
crater::e . ................ . 
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destitutus ( Pterostichus) ... .•. 
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diaphana (Lithecphora) . . . . . . . 330 
Diaplcgma. .... .. . ... . . . . . .. ... ~88 

abductum ...........•.... 289, ::!90 
haldemani . . . . . . . . . . . . . . . 28!) 
obdormitum ............ . 289, 292 
occultorum . . • . . • • • . . . . . . 289, 291 
ruinosum .....• .••••.... . 289,292 
venera bile ...•........... 289,291 
veterascens . • . . . • • . . . . • • . 289, 290 

Dicrelus .... : ....... . . . . . . . . . . . . 524 
alutaceus . . . . . . . . . . . . . . . . 524 
dilatatus............. . ... 524 
elongatus . . . . . . • . . . . . . . . 525 

purpuratus . . . . . . . . . . . . . 524 
sp. . ... .. .••.•. ...... .... 525 

Dichrooscytus . . • • . • • . . . . . . . . . . 362 
Dicranomria...... . ........ 568, 'l72, 574 

primitiva .••••• .•.•... ... 570 
pubipennis .......•...... 568, 570 
rosLrata...... . • . • • . . •• • . . 571 
st!gmosa . . . . . . . . . . . • • . • . 56il 

Dictyophara . . • . • . • . . . . . . . • • • . . 285 
bouvei. . . •. .. .••... ... . .. 286 

Dictyopharida . . . . . . • . • • . . . . . . . 2R5 
Didineis . . . . • • . . • . . . . . . . . . . . . . . 620 

!unicorn is................ 620 
solidescens . . . . . . . . . . . . . . 620 

Dielaeata . . • . . . . . . . . . . . . . . . . . . . 71 
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major ... ..... . ...... . .... 523 
Diplopoda. . . . . . . . . . • . . . . • . . . . . . 43 
Diptera ...•.. .••••• ...•.. . ..•.. 28,539 
Diptera csclorhapha. . . . . . . . . . 539 
Diptera orthorhapha... .. ...... 562 
dirnta. (Lithaphis) . . . . . . . . . . . . . 258 
Discostoma ................ . ... 437,452 

sp. . .. . . ..... ...... ..... 452 
disjecta. (Sciomyza) . . . . . . . . . . . . 546 
disjnnctus (Paropsocus) . . . . • . . 118 

(Thomisus) . . . . . . . . . . . . . . 58 
dispersa (Limnopsyche) . . .. .•. 199 
dissipatus (Platynus) . . . . . . . . . . 521 
Dissosteira haidingeri . . . . . . . . . 224 
divexus (Procydnus) . . . . . . . . . . 440 
Docimus......... . .. . . . . . . . . . . . 314 

psylloides. .. . . . . . . . . . • • • . 314 

Dolichopeza ................. - ~ 574 
Dolichopodidre..... ...•.. ...... 562 
Dolichopus . . . . . . . . . . . . . . . . • • • . 562 

sp .......... ·: . .. ... ..... . 562 
Dolomedes..... . .......... .. . . . 62 
Dona cia . . . . . . . . . . . . . . . . . . . . . . . 486 

emarginata . . . . . . . . . . . . . . 486 
pompatica . . . . . . . . . . . . . . . 486 
porosicollis . . . . . . . . . . . . . . 486 
pubicollis . .. . .. ·.. . ....... 486 
stiria . . . . . . . . . . . . . . . .. . . . 486 

dormitans (Pterostichns) . . . . . . 526 
dorsuosus (Anconatus) . . . . . . . . 272 
Dorthesia. . . . . . • . • • . . . . . . . . . . . . 241 
Drassides . . . . • . . . . . . . . . . . . 48, 49, 60, 62 
Drassus.. .. . . ... . •• . ...... . . . .. 62 
Drepanepteryx . . . . . . . . . . . . . . . . 164 
Drs ocrntes. . . .•.. ....... ... . .. . !70 

affaber. . . . . . . . . . . . . . . • . . . 470 
carbonarius . ... . . . . . . . . . . 470 
impressus . . . . . . . . . . . . . . 470 
septentrionalis.... .. ..... 470 

Dysagrion ..... . . . .... ..... 125, 126, 127 
fredel'icii . . ........... . .. 127, 130 
lakesii ................ 127, 130, 132 
packardii . ........... . 127, 130, 132 

Dysdera . ...... . ...... _. .. . .. . .. 60 
Dysdercus . . . . . . . . . . . . . . . . . . . . . 409 

cinctus .. . .... . .... . -.. .. 410 
unicolor . . . . . . . . . . . . . . . . . 410 

Dysderides .......•.•... . .. .48, 49, 52, 60 
Dytiscidrn . . . . . . . . . . . . . . . . . . . . 517 

ea. toni (Prucydnus) . . . . . . . . . . . . 442 
ebeninum (Chreridium) . . . . . . . . 490 
E~lytus . . . . . . . . . . . . . .. . . . . . .. . . 614 

lutatus ...... -. •. . . . . . . . . 614 
e:ffossus (Epicrerus)...... . . . . . 480 
Elaphrns ..................•... 533, 534 

irregularis . . . . . . . . . . . . . . . 53! 
riparius ...............••. 
ruscarius ............... . 
viridis- ........ . ........ . 
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elegans (Closterocoris) ... . ... . 
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regularis . ............ . .. . 

534 
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Elipsocus . ..................... · 
elongata (Litbopsis) . . ..... . .. . 
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emersoni (Notonecta)..... .. . .. 346 
emertoni (Epeira)............. . 87 
Empheria .. . ...........••..... 117,588 
Empidrn ..••..... .. . . ..••••.. .. 29 
Enchophora... .•••••..•..••••• 279 
Encoptoloplms . . • . . . . . . . • . . • • . 224 
Endecatomus rugosus...... . • • . 491 
Eneopteridre . .. .. . . . . . . . . .. . . . 235 
En tim us....................... 474 

primordialis ..••••. ....•• 471 
Enyoidre. . . . . . . . . . . . . . . . . . • • • . . 52 
Eothes . ...... : . . • • . . . . . . . . . • . . 355 

elegans .........•........ 
Eot.ingis .....•..••.......•..•.. 

antennata .........•.•••.• 

355 
359 
360 

quinquecarinata . ........ 359 
Epeira ....................... 51, 76, 82 

abscondit.a. .•. .• . . • • . . . . . R2, 84 
cinefacta . . • . . . . . . . . . . . • . 82, 85 
delita................... . 82, 85 
emertoni...... . . • • • • • . . . . 82, 87 
eogena.... . .............. 82 

krantzii ......• .......... 82 
meekii. . . . . . . . . . . . . . . . . . . 82, 83 
molassica .... •.. . . . . . . . . . . 82 
riparia.... .• . . ........... 89 
sp . .. .. .... .•.. .. . .. . .. . 88,89 
troschelii . . . . . . . . . . . . . . . . 82, 84 
vulcanalis . . . . . • . . . . • . . . . 82, 86 

Epeirides . . . . . .. . .......... 48, 49, 60, 76 
Epeiridion ...... . .......... . .. , 76 
Ephemera .......... . .. .. ... 118, 119, 120 

exsucca .... . . . . . . . . . . . . . 124 
imrnobilis . . .. . ....... . ... 120, 121 
intere:npta . .............. 120, 123 
macilenta . . . . . . . . . . . . . . . 120, 122 
oeuingensis . . . . .. . . . . . . . 119 
pumicosa ............. . .. 120, 122 
t.abitica . . . . . . . . • . . . . . . . . 120 

Ephemerillre .................. . 
i•:phydriniclrn ................. . 
Epicrerns ..... . ............•• 

eftossus ...........••••• 
exanimis .............•.•. 
griseus ........•......... 
saxatilis ......••••••..... 
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cornntus ................ . 
deletus ..... ~ ............ . 

Epipsocus ...•................ 
Epora ..................••••.... 
Eremobidm ..••.....•••......•. 
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Eremocoris ...•••...•••.•...... 430 
Eresoidm . . . . . . . . • . . • • • . . . . . . . . 49, 52 
Erigone . ....• ........•........ 71 
Eristalis. •. .•• .. • • . . . . •• . . . . . . . 558 

lap ide us . . . . . • . . . . . . . . . . . 55fl 
Erithus ...... ...... ...... ...••• 62 
Ero ........ : .................. 71 
Erotylidrn . . . . . . . . . . . . . . . . . . . . 502 
eruption is (Paladicella) . ... . . ll:l9 
Erythromma ............. 126,137, 139 
Etirucoris _ ........... . ..... . 419, 425 

infernalis...... . ......... 426 
Eucorih·s ........... . .......... 384, 392 
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Eucorites serescens. ........ ••. 392 
Eudiagogus............... •• • • • 475 

· effossu&. .. .. .. . .. .. • • . • .. 480 
exanimis. ...... .......... 479 
saxatilis .. .. .. . . • • • • • .. .. 4 78 
terrosus ~ .. ·.... .... • .. • .. 475 

Eugnamptus... ... . .••••••••••• 481 

decems~tus .. . • • • .. • .. • • . 482 
grandrevus .. .. • • .. .. . • .. 481 

Euophrys.... .. .. .. • • .. .. .. .. .. 52 
Euphrea . .. .. .. . .. .. • .•• .. .. .. . 125 
Eurhinus occultus. .... . .. ••• •• 28 
Eury1lema . ... • .. .. .. . . .. . .. .. . 453 
Euryopus...... . .. . .. .. .. • .. . .. 71 
Eurypauropodidre .. ... • • .. .. .. 98 

Eurypauropus. .. .. .. . .. .. . .. • . 98 
Eusarcoris....... ...... ........ 453 
Euschistus antiquus. . . . . . . . • . 454 
Eutermes ................... 104, 106, 114 

croaticus ...... ........ .. 105 

fossarum ............. 105, 114,115 
meadii ................ 105, 114,115 
obscurus. ... . .. ....... .•. 105 
sp......................... 116 

Euzonus....................... 43 
Evagoras . .. . .. . .. . .. .. .. .. .. .. 354 
evanescens (N euronia) . .. • .. . . 196 

eventa (Inocellia) ... .. . ....... 160 
eversa (Clubionst)...... . .. .. . .. 63 
evidens (.Jassopsis) . .. .. . .. ... 312 
eviratus (Polycentropus) . . . . . . 182 
· evocatus ( Parattus) ........... ·. 54 
evoluta (Linnrea) . . . . . . . . • • • • . . 399 
evulsus (Lithocoris) . .. . .. . . .. 391 
exanimat.us (Parodarmistus). . . . 423 

· exanimis (Epicrerus)........... 479 

exesus (Polycentropus) . .. .. .. . 181 
exita (Coretbra) .. .. .. .. .. .. • .. 583 

Exitelus ....................... 384, 408 
exsanguis...... . .. • • • .. .. 408 

exoletum (Bembidium) . ...... . 530 

exsanguis (Exitelus)........... 408 
exstirpatus (Cacalydus) . ....... 420 
exsuca f Apbantapbis) . .. . .. .. . 254 
cxsucca (Ephemera)........... 124 
exsuctus (Ligyrocoris)......... 385 
exsularis (Agrion)............. 139 
exsulaturn (Labiduromma). .. 212 
exterminatuij (Trapezonotns) . . 395 

externatns (Litobrochus) . .. .. . 186 

ex tin eta (MelanothripSJ . . . . • . . 37l 
extraneus (Lithocbromus). .• . . . 404 
Exyston . .. .. .. .. .. .. .. .. .. .. .. 609 

frecatus (Fuscus) ....... ...... . 
freculentus (Lygreus) .....•.... 
fecundum (Corydalites) ....... . 
fenestrata (Cyttaromyia) ..... . 
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(Palt.cpbora)............. 326 
maculosa (Hnlcorpa) ... ~...... 174 

• 
729 
Page. 

Malacodermata..... ...... .••.•• 28 
mamillanus (Procydnus) ••••• 443 
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Melanotbrips...... .••••• ...... 371 

extiucta . ... .. .. .. .. .. .. .. 371 
Meloidre...... . • • • .. . • • • • • . . . . • 28 
Membracida.. .••. ...... .•••••. 302 
Mesobrocbus .................. 179,188 

imbecillus ............... 188,189 
Ietbreus .. • . . • • • • • .. • .. • . 188 

Meteorufl ................ :. . • . • 607 
Metrobates .................... 352,353 

reternalis .. .. . .. . .. . .. • . 353 · 
Micrelytraria.... .... .. .. ....... 418 
Micromus ..................... 147,163 

hirtus ...... ............. 165 
Microvelia .. .. .. . • .. • • .. . .. . .. 349 
Micryphantes .. . • • . .. . • • • .. . • . 70 
Midasidre...... ...... .......... 29 
Milesia . • • .. • .. . . • . .. .. .. .. . . .. 555, 557 

quadrata ...... .•••• .... 557 
minima (Rbepocol'is) .. • . • • .. . • 429 
minor (Cychrus) •• • • • . .. • • .. 537 
Miraria............ .. • .. • . .. . .. 362 
Miris ......................... 361, 362 
Mizalia . ... ....... ...••.. ...•.• 51 
Mnemosyne terrentula . • • . . . . . 2113 
Monanthia . • . .. .. . .. ......... 357, 358 

quadrimaculata . . . • . . • • . 358 
veterna. . .. . .. . . . • • .. . . .. 359 
wolffii ...... ....... .•.••. 358 

Monopblebus............ .•• • . . 241 
pennatus ................ · 242 
simplex ............... .,. 242 

Mordellidre......... .. .. . .. . .. 28 
Mormolucoides articulatus.... 148 
mortale (Labiduromma) . . . . . . . 207 
morticina ( Palloptcr..t) 540 
mortuarius ( Lithocbromus).... 404 
mortuella (Psecadia) . . . . . . . . • . 603 
mortuus (Oxygonus) .... :. . . • . 496 
mndgei (Archilachnus) . .. . .. 2·!7 
multispinosa (Tyrbula)... ... .. 221 
murata (Litbecpbora) ......... 331 
muratus (Li~tronotus).. ••. . ... 474 
Musca......................... 551 

ascarides . • • • • • .. .. .. .. .. 551 
bibosa................... 552 
hydropica . .. . .. .. . .. .. .. 553 
sp....................... 553 
vinculata...... .......... 554 

Muscidre....... ...... ...... .••. 29,551 
mutilata (Thamnotettix) . ... • . 309 
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Odontocerum ..•... ...•.. . ..... 191 
CEcanthus . . .•. ..•. .. . ... . . . .• . 234 
CEdipoda ..... ............... .'. 223,225 

crerulescens . . . • • • • . . • • • • • 224 
fischeri ...•...... ~ . . . . . . . 224 
germari. . . • . . . . . . . . . • . • • • 224 
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Pbthinocoris . . . . . ............ 412, 414 
colligatus . _, ...... ~ .. _... 4U 
languid us .... . __ ....... 414,415 
lethargicus . ......... . .. 414, 415 
petrreus ........ c ........ 414, 416 

Phyllontoc!Jeila cardui . .. . . . . . 357 
l:'hyllovhoridre............. . ... 227 
.Phylloptera . . . ... . .. .. . . •• . •• 23-! 
.Phymatidre ..•. ................ :!20 
.Physapodes .. . .. . .. . .. . .. .. . . . 371 
Phytocoraria . .. . . . . . • . . . .. .. .. 362 
Pbytocol'is ......•. . ........... 361, 362 

involutus ... ...... ..... 36:3 
Phytoptus antiquus.... .... . .. 47 
picea (Galt>rucella) . . . . . . . . . . . . 4!!5 
picta (Lithortalis) . . . . . . . . . . . . . 541 
Pierinre . ............ .... ....... 29 
Piesma ........................ a57 

rotunda. . . . . . . . . . . . . . . . . . 358 
Piezocoris .••.... .... c ••••••••• 412, 416 

compactilis . .. .. . . . .. . . . 417 
peremptus. . ... . . . . ... .. 417 
peritus . . . . . . . . .. . . . . . . .. 417 

Pimpla ........................ 30,610 
decessa . . .. . .. . . . . . . . . • . 612 

i~tigator. . . . . . . . . . . . • • . . 612 
saxea . . . . . . . . . . . . . . . . . • • • 610 
senecta . . .. • . • • • • • • . . • . 611 

pingue (Liometopum).......... 617 
t'ipunculidre ............. . .... 5j6 
Pirates . . . . . . . . . . . • . . . . .. .. . . • . lL4 
Piratina . . . . . . .. . . . . . . . . . .. . 354 
placatus (Teleoschistus) . . . . . • 457 
plaeidum (Orchelimnm).... . . . . 231 
Plagiognatharia ............. ·•. . 362 
Planipennia . . . . .. .. . .. . . . .. . . 92, 146 
Planocephalus ................ 94, 98,347 

aselloides . . . . . .. . . .. . . . . 94 
Planovhlebh ...... ........... 296 

gi~antea. . . . . . .. . . . .. .. . 296 
Platycnemis . . . .. . . .... . ..... 125, 127 

antiqua...... . ....•...... 127 
icarus . . . . . .. . .. .. . . . . 127 

platymera ( Lepisma) . • • . . . . • . . 102 
Platymeris .. .• • • . • • • •• . • • • . . . . 354 
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Platynus . ... .• .. . . . . . .. . . . . . . . 518 
cresus. . . .. . . . . . . . . . . . .. . 522 

•casus ..••• . .............. 519 
crenistriatus ......... 519, 520, 521 
desnetus ............ :.. 521 
dissipatus ......... ...... 521 
halli ..... , . . . . . . .. . . . . . . 520 
harttii. ..... ...... ...... 522 
hindei . ...... .•.•.• ....• 520 
rubripes .............. 519,520,521 
senex ............ .... .... 519 
variolatus ...... ..... ... 519 

Platypezi<ire. ...... ...... ...... 555 
Plecia . . . .. . . • • • • .. . . .. . . . . . • • . 583 

dejecta.................. 586 
pealei. . . . . . . . . .. . . . . .. .. 585 
similkameena . . . . . . . . . . . . 583 

Plreariina . . . . . . . . . . . . . . . . . . . . . 354 
Ploiaria ....... ........... ..... . 351,354 
Podagrion ...... . ..• 125, 126, 127, 128, 133 

abortivum ...... ......... 127, 134 · 
macro pus .. , .. . . . .. . . . • . . 134 

Podura ..... .................. 100 
Podul'idre . . . . . . . . . . . . . . . . . . . • . 92 
Precilocapsus . . . . . . . .. . . . . . .. • • 365 

fremontii . . . . . . . . . . • .. 365 
ornatulus ...... ~ --~------ 365 
ostentus . . .. .. . . . • • . .. . 365, 369 
tabidus ................ 365,368 
veterandus . • . . . . . . . . . 365, 366 
veternosus ... ..... ..•. .• 365, 367 

Preocera .. .... ................ 278,279 
Poliomyia................ . . . . . . 555 

rect.a ..................... 556 
Polioschistus .. . ............... 453, 460 

lapidarius ............... 460,461 
liga:tus ................••. 460, 461 

Polistes .. ............... , ....... 30 
Polycentropus .............. 177,180,181 

eviratus ............. ,__ 182 

exesus ., ........... '·· ··· 181 
Polyclona ...... ...... .•..••. ... 241 
Pol_ydesmus.. .. ....•.. ...... ... 43 
Polyphaga. .. . . . . . .. . . . . • . . . . . 217, 218 
Polyxenus................. •• •• 43 
porn patic.t ( Donacia) . . . . . . . . . . . 486 
Pompilidre... ... . . . . . . . . .... ... 30 
Poncridre .........•....•... .... 
populata (Fulgora) .....•...... 
portionalis (Setodes) ....... .- .. . 
Potamanthus ....••............ 
Poteschistus ... ............... . 

obnubilus ............ . 
prrefocata (CEd1poda) ......... . 
prrestdctum· (Aporema) ......•• 
pt·retectus (Rhepocoris) ......• . 
prrevalens (Palecphora) ..••.•• 

(Rhepocoris) ............ . 
precursor (A.phodius) ---·--~··· 
prima (Ca~opsylla) .. .......... . 
primrevus ( Philhydrus) ..... . . . 
vrimigenius (Tenebrio) ..••.••. 
primigenus (Ctereacoris) ..... . 
primitiYa (Dicranomyia) . .••••• 
primordialis (Entimus) ...... . . 
Prinecphora . ................. . 

balteata ................ . 
priscomargit.a.ta (Tettigonia) .. 
priscoputida (A nasa) ... . .... .. 
priscotincta (Tettigonia) ....••. 
priscovariegata (Tettigonia) ..• 

30 
28!1, 

191 
118 

453,458 
458 
225 
370 
427 
329 
427 
488 
277 
512 
483 
394 • 

b70 
474 
332 
332 
302 
412 
303 
303 
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priscus (Antheropba_gus) ..•.•• 501 
pristinus (Brach.) tarsus) . ...... 466 

(Oxytelus) ............•.• • 503 
proavitus (Culex) . ............. 582 
proavus (Cixius)..... .. . .•. •••. 287 
procerJ. (Br acbypeza)......... . 591 
P1·ocoris ........ ... .....••..... 384,392 

becbleri . . . . ..... .• . .. . . . 393 
sanctrejohannis ..••...... 393 

Procr•1pbiu0! . ...... ...•••..•... 381 
communis . ... . .......... 382 
costalis .. . . . . .. . . . .•• • . . 382 
langueu!< ....... . ......... 382,383 

Procydnus .................... 437, 438 
devictus . .. .. . . .. .. . . . • . . 439, 440 
divexus . ................. 439,440 
eatoni ................... 439, 442 
mamillanus ......... .' ..•. 439, 443 
pronus. . ........... ..... 439 
quietus ............ ...... 439,441 
reiiquus ...•••. . ... . ..... 439,441 
vesper us. .. .. . . . . . .. . .. . . 439, 44\l 

Prodysdera ...... ....... .. .. . .. 61 
Prolygreus .. .......... .... .... 384,405 

inundatus . .. . .. . . . . . . . . 406 
Prometopia . ..... ..• .......... 500 

depilis . ....•• .... .. . . . . . 500 
sexmaculata............. 500 

Pronemobius .................. 234 
induratus ...•............ 234,235 
smithii ..•. : ....... ...... 234,236 
tertiarius . ....... , ....... 234, 235 

Pronophlebia . ..... . ...... ..... 573 
rediviva . . . . . • . . . . . . . . . . . 574 

pronus (Procydnus) . . . . . . . . . . 439 
Propetes... .. . . . . . . . . . . . . . ... .. 52 
propinqua (Siphonophoruides) 257 
propinq•tans (Rbepocoris) . . . . 429 
Prosigara .......... : •. ·..•.. .... 343 

flabellum................ 344 
Protenor ....................... 419,424 

imbecillis...... .. . .. .. . .. 424 
Protoneura .. . ... .. • • • . . . . . . . • . . 127 
Protopbasrnida ... . .......... :. 103 
provectus (Hylobius)........ •• 473 

(Tethneus) .. . • . • . • • .. . • . 81 
P8ecadia. .••• .• . . . . . •. • • • . . . • • • 602 ' 

mortuella.... . .. . •. ..• . .. 603 
P>~eudoperla. ...•.. ... ••. . ... .. 219 
Pseudophana .....•.•••••..... . 278,285 
Pseudophlooina .•••••.......••. 430 
Pseudopbyllidre . . . . . . • . . . . . . . . 230 
Pseudostigma . . .. .. • • .. .. . . . .. 127 
Pseudothomisus . .. .. • • .. . . . .. . 56 
Psilota. ...... ...... ..•..•.•••.• 561 

tabidosa. ................ 561 
Psocina.... .. .•••••.••••• ...... 92,117 
Psocus ...................... . . 117 
Psoquilla . ..................... 276 
.Ps~:na .. . . . • . . . . .. .. .. . . . . . • . . . 275 
Psyllidre ................. . ..... 275 
psylloides (Docimus) .•••.•.... 314 
i's.dlopsis ..................... 275 
l'tProstichus. ............ ...... 525 

abrog:atus.... •••.. ••. . ... 525 
coracinus ...... .••••..... 528 
destitutus ..••. .... •. . •• . 526 
destructus. ..•.••.. •.. . .. 527 
dorrnitans ..•••••.•...... 526 
fractus ••••••. :.... •••••• 527 
gelid us . • • . . • • . • . . . . . . • • . 527 
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Pterostichus herculaneus ..... 525 Rhynohitidre .•••••••••••.•••.• 481 

hudsonicus .............. 528 Rhynchophora . ..... .•••.•..•.• 28 
Iretulus.................. 526 Rbyparochrornaria ............ 384 
lrevigatus................ 528 Rhyparuchromus ....... .. . 361,384,400 
patruelis ................ 527 terreus ..... ...... ...... 361 
s'ayi ... . ................. 526 verrillii. ... .. ............ 400 
sp . .................. . ... 528, 529 Rhyssa ... . .. . .. . . . . .. . .. . .. . . . 30, 61l9 
stygicus. ...... ...... ... . 528 juvenis ........••••..•.•. 609 

Pterostigma. . ... .. ... .. . .. .. 244,273 Ricania ........................ 2i8, 297 
nigrum . .... . ............ 273,275 Ricaniida.. . .......... .. •...... 2:J7 
recurvum ................ 273, 274 richardsoni (Lystra) ... . . . .. . . • 21!3 

Ptinidre .................... . .. 28,491 Riciui .......•.... ............. 47 
Ptycbopterina. .. . .. ....•.. .•. 575 1igescens (Helophorus) ........ 516 
Ptyelus...... ...... ..... ...... 333 rigida (Necrupsyllal . ...... .... 276 
pumicosa (Ephemera) . . . . . . . . . 122 (Panorpa) . . . . . . . • • • . . • 176 
punctulata (Stenopelta)........ 438 rigoratus (Teleoschistus)...... 456 
punctulatus (Chlrenius)........ 51.7 rileyi (Cataneura) . . . . . • . • • . • . . 245 
putnami (Linnrea) .. ... ........ 397 robustus (Cydamus) ...... .•• . . 420 
P yralidlll .. .. . .. .. . .. . . . . . . . . . 29 t:ostrata ( Dicranomyia) . • . • •.• . . 571 
Pyrrhocorina...... . .......... 342, 409 rotunda (Piesma)............ •.• 358 
Psrrhosoma ................ 126, 137, 139 rotuudatus (Necygonns).. .. .. . 34H 
Pythonissa .................... 62 rotundipennis (Aphana)....... 282 

ruinosum (D iaple~rna)......... 292 
quadrata (Milesia) ............ . 557 mpta (lEgialia) . ..... .•.•••..• 489 
Quedius .....•... . ..•.••........ 507 russe Hi (Tyrbula) .. . . . . . • • • • • . 222 

508 I R,ymusia...... . . . • . • . . . . . .. . . . . 590 
508 strangulata . . . • • • .. • • . . . . 590 

breweri . . . . . . ........ .. 
cbamberlini . .. .... . .... . 
molochinus ... . .. . ...... . 508 

quesneli (Sbenaphis) .......... . 250 ~ackenia ...................... 594, 599 

quietus (Procydnus) .......... . 4U arcuata...... .••••• .••.•• 595 
sp.. .. . . . .•••.• .•.••. .. .. . 596 

rafinesquei (Siphonophoroides). 256 , 8aicina ... ...••. .............• 356 
Raphidia ..... .. .............. 146,154 Saldidre .................... 339,340,3U 

tranquilla ...... ·........ . 154 8alticus .......••••. ........... 52 
Rapbidiidre .......... . ..... 92, 146, 154 Saltigradre ..... ...••• ........ 48,52 
recessa ( Lasioptera)...... . . . . 600 sanctrejobannis (Procorisi . . . . 393 
recisa ( Homalota) .. . . . .. . . . . .. 509 Saprin us . .. .. . . . . .. . .. . .. . .. .. 491 
reclusa (.A.gathemera) . . . . . . . . 219 saussurei (Paralatindia).... ... 216 
recondita (Oryctaphis) . . . . . . . . 266 saxatilis (Epicrerus) . .......... 478 
recta (Poliomyia) .. . . .... .• .. 556 saxea (Pirnplal .......•..•. ~- .. 6lv 
recurvum (Pterostigma)....... 274 saxialis (Tropisternus) . . . • . . • 515 
redi viva (Pronophlebia)....... 574 saxicola (Gyrophrena) . . • . . . . • . 509 
Reduviidre .•••••....•.....•..• 354 saxificus (Necrochromus) ..•.. 407 
Red u viina . . . • • • . . . . . . • • • • • • . . . 354 saxigena (Buprestis) . . . . . . . . • . 49! 
Reduvius.................. . • • . 354 saxosa (Cicadula)...... . . . • . . .. 310 

guttatus .••.. ...... .... . 434 Sbenaphis .........•..•........ 244,250 
regularis (Elidiptera).......... 297 lassa .• · .................. 250,2)3 
relict us. (Hydrochus).......... 516 quesneli . . . . . . . . • . . . . . . . 250 
reliquata (Tapbacris).......... 226 uhleri .•••••..•.......... 250,252 
reliquus (Procydnus).......... 441 Scarabreidre .•..•......•.••••.. 27,487 
repert.us (Cratoparis) • • . • . . . . • 466 Schellenbergia................. 71 
requiet.us (Osmylus). .. . . . • . . • . • 162 I Scbizoneura . . .. .. . . . . . . . • . . • . . 243 
resurrectus (Para.ttus) .....•.• 53 1 Sch izoneurinre ................. 244,269 
resutus (Thomisus)...... . ..... 57 Schizoneuroides .......••...... 2!4, 269 
retensa ( Linyphia) . . . .. . . . . • . 75 scudderi. .. ............ . . 269 
reticulata (Hammapteryx) . . . . 298 Sciara . . . . . • . . . . • . • • . . . . . . . . . . 586 
Retitelarire . . . . . . . . . . . . . . . . . . . 48, 70 deperdita . . . . . . . . . . . . . . . • 586 
revectus (Necrocydnus) .. .. . . . 4t8 scopuli .... .• ...... ...... 588 
revelata (Sciomyza) . . . • .. . . . . . 542 ungulata............. . . • . 586 
reviviscens (Sychnobrochn ) . . . 2 ciarina ....................... 588, 595 
revulsus (Thnetoschil-!tus) ..... 458 Sciomyza . . • • • • . • . . • . .. . . • . .. . . 542 
Rhepocoris ... . ........ . .... . . . 419,426 di j ecta. . ................. 546 

macrescens ...... . . . . . . . . 427 man ca. . . • • • • • • • • • • • • • • • • • 543 
minima ................. 427,429 revelata . ...... . ......... 542 
prretectus .... .. .••. •. .. . 427 sp ............. "·. .. . ... 546 
prrevalens .. . . . . . . . . .. . . . 427 Sciom,rzidre . . . . . . . .. . . . . . .. . . • 542 

propinquans ..... . ...... 427,428 Sciopbhiylaat·t-
1
'
1
:_· -.·.·_:_·_·_ -.-•• -.· •••• -. _··. _·. · •• • 597 

Rhipiphuridre . . . . . . . . . . . . . . . 482 597 
Rhipiphorus ... ~ ... ... .. . .. . . . . 482 Scolia.......... .•. •. ...•.. .... .• 30 

geikiei . . . . .. . . . . .. . . . . . 482 Scolopendra . . . .. .. . • • .. . .. . . . . 43 
Rhyacophilidre • . . • . . .. . . . . . . . 92, 177 Scolopendrella .. . . . . • • . • • . • • . . . 99 
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Scolopocerus . • • • • • • . • • • • • . . . • • • 430 
Scolytidre . . . . . . . . . . . • • . . . . . . . . . 4 ,68 
Scolytns rngulosm! .. . . . . . .. .. . 469 
scopuli (Sciara) . . . . . . . . . . . . . . . 588 
scudderi (Schizoneuroides) . . . . 269 
Rculptilis (Tropisternu.;). . . . . . . 514 
Scutellerina . . . ...... •. . . . .. .. . 435 
Scy llina. . . . . . . . . . . . . . . . . . .. . . . . · 220 

nigrofasdolata ........••. 220, 224 
Scytodoidre . . .. . . . • . .. .. . . . . . . 49 
secessa (Segestria). . . . . . . . . . • . . 61 
seclusum (Theridium) . . . . . . . . . 74 
seculorp.m (Tanymecus) • . . • . • • 475 
Segestria .. · ......•.•....•...... 51, 60, 61 

secessa ... . .. .••••• .•.••. .61 
senoculata............... 61 

selwyni (Cercopis). ...••••••••• 318 
Semblis ....•. .................. 148 
senecta (Pimpla) ..........•.••. 
senescens (Lonchrea) ...••• •.•• 
senex (Platynus) ...........•.•• 
senilis (Delphax) ...........••. 

(Heteromyza) .•••...••••• 
senior (Necrocydnns) .•...••..• 
separata (..a!:sch~a) ..........•.. 
sepositus (Carmelus) .....•..... 
septus (Chironomus) ...••.•..•. 
sepulchri (Tipula) ......•..•••• 
sepulta ( Boletina) ........•..... 

(Buprestis) ..•.......•.•. 
' serescens (Eucorites) .....•...• 

Serico<~tomidre ................. . 
setigera (Li.the<;:phora) ...•..•.. 
Setodes .................... . .. . 

611 
539 
519 
:!95 
547 
447 
144 
364 

578 
578 
593 
495 
392 

92,177 
330 
191 

abbreviata. . .....•....•. 191, 192 
portionalis. . . . . . . . . • . . . . . l!"ll 

sexstriatus (Berosus) . . • . . . . . . . 513 
Sialidre . • • • • • . . . .. . . . • . . . . .. . • . 92, 148 
Sialina. . . . . . ... . . . . . . .. . . . . . .. 92,)48 
Sialis ...... .•.•.. ..•.•. ... .. ... l52 

Sialium ...........•...... ·-- ~ -· 148 
Siga. ...... .•.•.• ...•.. ........ 76 
Sigara .... ".. . . • . .. . . . • • .. . . . . . 343 
silens (Locusta)... . . . . . . • • . . . . . 232 
Silphidre....... . ............... . 28 
similkameena (Plecia) . . • • . . . . . 583 
simplex (Monophlebus)........ 242 

(Spilarlomyia)............ 573 
(Tephraphis) . . . . . • . . . . . . 239 

Siphonophoroides ......•.... 244, 254, 238 
anti qua . . . . . • . . • • . • . . . . . . 255 
propinqua , .... ·..•.•. . . .. 255, 257 
rafinesquei. .......•...... 255, 256 
simplex.................. 25!) 

Sisyra... .. . .. . ..••••.. .. . ..... 147 
Sitodrepa . . . .. . • • . . . . • . • . • • . . . • . 493 

defuncta..... .• .•••... .. . 493 
Sitones grandrev-us............. 481 
smithii (Pronemobius).... .. .. . 236 
solid a (..a!:schna) .. ......... .. . 143 
solidatus (Necrocydnus). .. • .. 447 
solidescens (Didineis) .... .. . . . . 620 
somnolenta (lnocellia)......... 157 
sonmurnus (Corizus)........... 434, 
snporatus (Limnophilus)....... 193 
soporus (A.nthonomus). . ... . .. 472 
So!lybius........ ..... .•..... ... 62 
Spartocera ............... '.. . . . 411 
spe!uncre (Tenor) . . . • . . . . • . . . . . 425 
Spermophagus vivificatus . . . . . 28 
Sphreropsocus ..•••••••••••.••. 117,276 

-
Sphegidre .....•.•.•.••..•.••••• 
Spiladomyia .. . . . . . . • • • . • • •••. 

simplex ...............••. 
spinosa (Palreovelia) ....•...... 
spoliata (Tipula) ........... .. . . 
Spongophora . .•••••.•..••...... 
squalidens (Hylastes) ...•..... . 
stabilit.us (Lygreu!l) ........... . 
stali (Telmatrechus) ...•.....•• 
Staphylinidre ................ .. 
Staphylinites .....•............ 

obsoletum .............. . 
Steirodon ...•••.. : ............ . 
s ·teneattus . • . . • • . . . . . . . . . .. . 
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30,620 

572 

573 
349 
577 
204 
468 
376 
351 

27,503 
510 

510 
227 

52 

Stenocinclis .............. ·' .... 563 
anomala ........... :..... 564 
sp ...... ~......... ...... 565 

Stenopamera........... . ...... 384, 385 
subterrea . . . . . . .. . . . .. . .. 386 
tenebrosa...... .... .. .. . . 386 

Stenopelta........... . .. . . . . . . . 437 
punctulata............... 438 

Stenopblebia . . .. . .. . . . . .. •• . . . 125 
Stenopoda . . . . .. . . .. . . . . . • .. • • . 354 
Stenopodina................... 354 
Stenovelia . . . . .. . . . . . • . . • . • . . . . 348, 349 

nigra ................... , 350 
St~rope . . . . . . . . . . . . . . . . . . . . . . . . 125 

parthenope .. .. .. . .. . .. . . 127 
stigmaticum (Ficaras!tes) .... .. 301 
stigmosa (Dicranomyia) . . . . . . . 568 
stiria (Donacia).... . . . . . . ... . . 486 
stiriacus (Oxyporus) . • . . . . . . . . 505 
strangulata (Rymosia). ·. . . . . . . . 590 
Stratiomyidre . . . . . . . . . . . . . . . . . . 29, 566 
stratus (Nysius) .. . .. . . . . . .. . . . 380 
stricta (Palreochrysa) . . . . . . . . . . 166 
Stridulantia . . . . . . . . . . . . . . . . . . . 239 
stygialis (Trapezonotus).. ..... 396 
stygius (Necrocydnus)...... .. 446 
subterua ( Aphidopsi!-1)......... 261 
subterrea (Stenopamera)....... 386 
suffocata (Cercopis)............ 319 
Sycbnobrochus ................ 24t!, 26!! 

reviviscens . . . • . . . .. . .. .. 268 
Symphyla .. .. . . . . . . .. . . . . .. . . . 99 
Symplecta..................... 575 
Symp,Fna parthenope . . . . . . . . 127 

Sypbax ............ --··.. ... .. . 56 
Syrbula........................ 221 
S_yromastes .. .. • • . . . • • .. . .. .. .. 411 
Syrphidre .. . • . . . . . . • . • • .. . . .. . 29, 557 

sp...... ....•.. ....•..... 562 
Syrphus ....................... 558, 559 
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Tachinidre .. .. . . . . . .. .. . . . .. . 554 
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Taphacris .................... . 
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Taxonus ...................... . 
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antiquus ................ . 
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733 
Page. 

221l 
226 
125 
60! 
604 
577 
68 

139 
453,454 

454 
454,457 
454,456 

28 
140 
44 

Telmatrechus....... ... .... . . . . 351 
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