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PART I. 

BIOLOGICAL NOTES ON THE PEMPHIGINJE, WITH DE­
SCRIPTIONS OF NEW SPECIES.-C. V. RILEY, Ph. D. 

T.he object of the present paper is to set forth some interesting biolo­
gical facts relating to the gall-making Pemphiginre, * and which were pre­
sented in abstract at the late meeting of the American Association for 
the Advancement of Science. These facts have a special interest just 
at this time on account of the close relation·ship between the insects of 
the sub-family in question and the notorious Grape-vine Phylloxera 

· (Phylloxera vastatrix). ~ 
. The life-history and agamic multiplication of the Plant-lice (Aphididre) 

have always excited the interest of entomologists, and even of anatomists 
and embryologists not especially given to t.he study of insects. The life­
history, however, of the gall-making species belonging to the Pemphiginre_ 
has baffled the skill of observers more than that of any other group. 
All of the older writers, · in treating of the di:fferent gall-producing 
Pemphigi~re of Europe, have invariably failed to trace the life-history of 
any of the species after the winged females leave the galls, and, with 
few exceptions, have erroneously inferred that the direct· issue from the 
winged females hibernates somewhere. The most recent production on 
the subject is a paper published the present year in Cassel, Germany, by 
Dr. H. F. Kessler, on the life-history of the gall-making Plant-lice 

*This term is used in the sub-family sense, in accordance with most common usage, 
and not in the tribal sense, as employed by Buckton in his . Monogr~ph . of British 
Aphides, 1875. · 
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a.f~fecting Ulrnus carnpestris.* This author, by a series of ingenious ex­
periments, rightly came to the conclusion that the insects hibernate on 
the trunk; but he failed to discover in what condition they so hiber­
nate. 

lVI. J. Lichtenstein of Montpellier, Fran·ce, who bas paid much atten­
tion to these insects, was led to the belief, a1mounced in various publi­
cations t during. the year 1877, that the Etu·opean species inhabiting Elm 
and Poplar migrated to the roots of grasses and there hibernated. He 
was doubtless misled by the great general resemblance between all the 
species of this sub-family in the immature and apterous stages. In a 
letter dated December 25, 1877, I informed him that I had discovered 
that the sexed individuals of our Elm species inhabited the bark, to 
which th,e female consigned· her single winter egg, and that his theory 
was altogether inconsistent with this fact and '\vith what Derbes had 
discovered of Pemphigus cornicularius affecting Firs.t \Vith this . clue 
my fricnq has done good service the past season, by correctly tracing the 
life-history of several species, and showing that there are no such mi­
grations as he assumed, from the trees in- question. Indeed, nothing but 
the most thorough and absolute proof can establish the fact of any such 
migration. Species of the same genus often ·so closely resemble each · 
other that they are p1ore readily distinguished by their mode of life, or 
by the galls they produc~, than by structural or describable differences; 
and this holds particularly true of the immature · or apterous stages. 
This fact, taken in connection with what is here recorded and what is 
already known of the habits of the sub-family, renders it extremely im­
probable that any of the species subsist at one time on one plant and 
habitually change, by migration, to another of a totally different nature. 
Stranger things happen in nature; but until l\f. Lichtenstein experi­
rnentaUy proves the accuracy of his conclusions, I must reject his theory·. 

Led by previous investigations into the habits of the Grape Phylloxera, 
I discovered, in 1875, that some of our Elm-feeding species of Pem­
ph,iginm produce wingless and mouthless males and females, and that 
the female lays hut one solitary impregnated egg, just as in the case of 
Phylloxera. Continuing my investigations, especially during the present 
summer (1878), I have been able to trace the life-history of those species 
producing galls on our own Elms, and to show that they aU a.gree in this 
re~'lpect, and that the impregnated egg produced by the female is con­
signed to the sheltered portions of the trunk of the tree, and there hibe:r­
nates-the issue therefrom being the st~m-mother,§ which founds the 
gall-inhabiting colony the ensuing spring. Thus the question as to what 
becomes of the winged insects after they leave the galls is no longer aJ). 

" DieLebensgeschichte der auf Ulmus campestris vorkommenden Aphiden-Arten. 
t Stettiner Ent. Zeit. 1877, p. 489, &c. 
t Ann. d. Sc. Nat. Paris, October, 1871. 
~I adopt this term as a literal translation of the German "Stamm-mutter," and as 

meaning the apcestress or progenitor of all succeeding generations until the impreg­
nated egg is produced and another cycle commences. 
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open one. They instinctively seek the bark of the tree, and there give 
birth to the sexual individuals, either directly or through intervening 
generations. ' 

It is my purpose in a subsequent paper to go 1nore fully into a con-
.. sideration of the habits and classification "of this interesting family of 
Plant-lice; but my present object will best be accomplished by giving a 
full account of the two commoner gall-making species found upon the 
American Elm, with less complete accounts of some other species. It 
will be seen by the facts recorded, and by the descriptions, how futile all 
attempts must be to establish anything like a natural system of classifi­
cation, whether the number of antenna! joints, the character of wing­
venation, or the habits be considered; and the lesson I would draw from 
the study of these minute insects is the. same that must be drawn by all 
naturalists who thoroughly study any one group, viz., that any system 
of classification will be unsatisfactory, except on the hypothesis that. it 
is purely a matter of convenience. . We find extreme variat~on in the 
number and proportions· of antenna! joints in the different stages of the 
13ame species. We find a great tendency to variation even in the ptero­
gostic characters; and, finally, there is not even unity of habit in the 
species of the same genus. The deflexed or horizontal position of the 
wings has no value in this sub-family, because most of the species carry 
their wings horizontal while yet in their galls or for some time after issu-· 
ing from the pupa. That all of the insects of this sub-family·possess, 
however, at least one feature in common with the species of Phylloxera 
so far known, namely, the mouthless, wingless, and generally degrada­
tional nature of the sexual individuals, and the production by the female 
of a solitary, impregnated egg, there can be little doubt, since I have 
traced these sexual individuals and this impregnated egg, not only in 
the cases indicated in this paper, but further in Schizoneura Rileyi (Thos.) 
and Schizoneurct lan·igera (Hausm.); while :M:. J. Lichtenstein, as already 
stated, has discovered them in several of the European species. of this 
sub-family. Another feature common to the whole sub-family, though by 
no 'means peculiar to it, is the flocculent exudation from the body an<-i 
the absence of bright coloration, the winged females having, all of them, 
a dull, dark ground-color of head and thorax. The front wings have 
invariably a fold or thickening of the posterior marginal vein fu the 
region of the first discoidal ; and the hind wings are correspondingly 
produced on the costal margin and armed with booklets that catch in 
the fold in flight. These are features common to all .Aphididm known 
to me; but their prominence or faintness often has · specific value, and 
the angle on the hind wing may, fordescriptive purposes, be called the 
" hook~angle." 
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SCHIZONEURA. AMERICANA, n. sp. 

[Curling and gnarling the leaves of the White Elm ( Ulrnus arnericana), forming there­
by~ sort of pseudo-gall. The curl made by a siugle stem-mother in the spring takes 
the pretty constant form of a rather wrinkled roll of one side of the young leaf; but, 
according as there is more than one stem-mother, ·or as several contiguous leaves are · 
affected, the deformation assumes various distorted shapes, sometimes involving quite 
large masses of the leaves.] 

BIOLOGICAL. 

There is a good deal of irregularity in the time of appearance of the 
different generations, but the general history of this species, as I have 
observed it for several years7 is herewith given. There is much greater 
difficulty in fully tracing the life-history of one of these small creatures 
than might be supposed. They languish in confinement and ill bear 
handling. To trace their growth and movements in a state of nature 
requires vigilance and perseverance, and a great deal of time; and I 
have beerr fortunate, in my studies of this and the next species, in secur­
ing the patient aid of Miss M. E. Murtfeldt of Kirkwood, 1\'lo., a lady 
to whom I have already had repeated occasion to express my indebt­
·edness. 

n; during the winter, we carefully examine the cracks and crevices 
of an American or White Elm that was badly infested with this leaf­
curUng species the previous summer, we shall be pretty sure to find its 
.impregnated egg-a minute, dull-yellowish, ovoid object, about O.[)mn• 
Jong (B,ig. 1, a.), either free or still more or less effectually covered with 
the parent's dry skin, which faintly shows the insections that char­
acterized the living female. The same spring influences that cause the 
leaf-buds to swell and open, likewise induce the hatching of this \\inter 
egg, and the little creature that issues :(rom it instinctively crawls to the 
more terminal twigs and branches, and settles upon the first tender lea{ 
let it meets with. It constitutes the stem-mother, or first generation, and, 
stationing itself on the under surface of the leaf, very soon causes the 
same to swell and curl by the irritation and punctures of its beak. The 
curl is usually from the lateral edge, and the more normal form it takes 
is shown at Fig. 1, c. It is, however, very irregular, and takes on many 
different forms, according as it is produced by one or several stem-moth­
ers settling oil the same leaf, and as it affects a portion of one leaf only 
or embraces several from the same bud. At first, pale yellowish-red, 
with dark members, the stem-mother increase~ in size more or less rap­
idly, depending to some extent on the development of the leaf. l\'Ioving 
about in her curled house, within which she is destined to live and 
die, this stem-mother goes through ller last moult, and attains maturity 
about the twelfth day from the time of hatching. This period may be 
lengthened by unfavorable weather, as an indefinite period of lethargy. 
both of plant and insect, may ensue, after hatching, if the temperature 
be too low. The number; of molts I have not definitely ascertained, but 
from analogy there will be three. Having attained maturity, she com-
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mences peopling her pseudo-gall with young at the rate of about one 
every six or seven hours, according to temperature, increasing in bulk and 
prolificacy from day to day, until by the early part of May, in the latitude 
of Saint. Louis, she has attained( her fullest development, and soon per-

. ishes. She may attain to nearly four millimetres in. length, and, with 
greatly swollen body, be almost as wide (Pig. 1, b). Her immediate issue, 
or the second generation, are like her in many respects, but never grow to 
be quite so large. The individuals of this generation soon accumulate 
in great numbers around her, and in their turn commence to bring forth 
young, s~nne remaining within the original curl, others scattering to 
found new colonies. Their issue, or the third generation, show certain 
marked structural differences .from the first (see description), and are 
destined to become winged. 

During most of the month of May, we may find, where large clusters of 
leaves are affected, the few more or less exhausted stem-mothers, and 
these second and third generations in every stage of development. . As 
the lice increase in numbers, the leaves no longer protect them, but pre­
se:q.t on both sides multitudes ofbusyatoms-livid, old and paler young­
those with wings and those · getting wings-interspersed with white 
exuviffi, cottony secretion, and globules ~f pearly liquid. At the same 
time, in single curls of more terminal leaves, we may find the second gen­
eration of wingless mothers surrounded by smaller colonies, all of which 
will become winged. The winged females .(Fig. 1, d) are short-lived~ 
bringing forth a dozen or more pseudova at average intervals 'of about 
half an hour. The glossy pellicle that compresses all the members of 
their newly-born issue is ruptured very shortly after birth, and is worked 
c;>ff in the course of about ten minutes. These facts are easily ascer­
tained by confining the winged mother, but the exact positions to which 

· · the pseudova are naturally carried I have not been able ·to definitely 
learn; but we may rest pretty confident that t;t:tey are consigned both to 
the leaves and to the twigs. The young lice, forming the fourth genera- . 
tion, are very active, running swiftly in all directions. In color, they are 
at first of a pale and bright red, but soon acquire a brownish tint. In 
general appearance, they resemble the young from the stem-mother. 
The beak is very long, thickened at the end, which always projects 
beyond the tip of the abdomen, and terminates in a sickle-like point. 
Experiments made by attaching and confining these young to the trunk 
of the tree show that they do not :flourish thereon, but naturally crawl 
out to the more tender,'terminalleaves, which they immediately begin 
to curL . They may be found scattered over an infested tree, with their 
beaks for the most part inserted in the tender leaf-stem or in the mid­
,rib on the under side, the leaf in such case already beginning to sho·w 
the effect of the poisonous puncture. They are, however, able to sustain 
themselves on the tender bark of the twigs alone, and may be found 
nearly full-grown, there exposed to view and enveloped in the white cot­
tony matter, which brushes off at t,he slightest touch. vVhen full-grown, 
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they commence reproducing, aJ;td their progeny, under favorable circum­
stances, becomes exceedingly abundant. The growing points of the tree 
are affected with larger or smaller colonies, crowding and covering both 
the surfaces of the leaves, the petioles, and the stem. I have known 
young Elm trees to be so thoroughly covered with these lice, in the earlier 
part of June, that not a single leaf was unaffected, and upon giving 
the tree the slightest jar there would be a perfect shower of the liquid 
globules excreted by the lice. .At this season of the year, when the lice 
are thus numerous, they may be found during the heat of the day actively 
crawling over all portions of the tree-a veritable migration, necessita­
ted by the want of sufficient succulent leaves, but evidently premature, 
and destined to be the death of the individuals participating in it, exces­
sive multiplication here, as in all other cases, obliging the destruction 
of the excess. While the individuals thus wandering are mostly the 
younger ones, the migrating instinct seems sometimes to possess indi­
viduals of all ages, especially where the tree is badly afl'ected; and that 
they perish is proved by the mass of dead lice which in such a case may 
be found around the base of a tree. So far as I have been able to learn 
by confining specimens of the fifth generation, which is very similar to 
the fourth, but with shorter promuscis, the fifth reproduces like the 
fourth without acquiring wings. ·The individua~s of the sixth generation, 
on the contrary, all acquire wings, the pupa being active, with but a 
small amount of flocculence, confined to the posterior part of the body 
The winged . lice of. this sixth generation abound during the latter 
part of June and the early part of July. They resemble those of the 
third generation, except .that they are perhaps on the average somewhat 
smaller and paler, and less prolific. They instinctively congregate on 
the bark, and consign to the crevices, and sheltered parts thereof, their 
young, which, as in the fourth generation, are enveloped in a sort of' 
pellicle.. These young also resemble the young·of the fourth generation 
in general form, but have very short and stout beaks. Instead of being 
active, they are quite sluggish, congregating in clusters in the sheltered 
port~ons of the bark, and being essentially bark-feeders. The color soon 
inclines strongly to orange or salmon, and, after two or three days of 
sluggish existence, they shed their skin, and become more active, pene­
trating more deeply into the interstices of the bark, and huddling to­
get,her in groups of various sizes. They are now of a pale bu:fl', or, more 
correctly, salmon color, the surface at first smooth and polished, but 
becoming in some instances slightly pulverulent. Simulatirig closely the 
color of the bark, and being quite small, they are not easily detected, 
unless in great numbers. .A careful examination shows that they have 
entirely lost the beak, and that they consist of both males and females, 
the females being the larger, and the males showing the genital charac­
ters given in the description. They live grouped together fm; several 
days with little motion, the female (Fig. 1, e) increasing in size by the 
enlargement of the single egg contained in her body. Both soon perish, 
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leaving among their shrivelled bodies the shining, reddish-brown winter 
egg, either partially or entiTely covered by the parent's skin. 

On the 16th of June, 1877, I met with an isolated tree at Malvern, 
Iowa, belonging to :Mr .. H. K. FoUett, which had been very badly infested 
with this species. The winged individuals crowded the trunk, and had 
perished in such quantities around the base of the tree as to lie in a 
matted mass three or four inches thick, being greedily devoured by their 
numerom; enemies. One could not break oft' the smallest piece of the 
bark without finding the exposed interstices crowded with the salmon­
colored sexual individuals. 

Among the more prominent of the natural enemies of this species, I have 
noticed, of Coleoptera, Coccinella 9-notata, Coccinella sanguinea (1nunda) 
Say, Hippodwmic{; convergens, and several species of Scyrnn'us. I also 
found feeding upon them the perfect beetle' of Podabrus 1nodestus, and 
the Hemipterous Cyllocoris scutellatus, Uhler, and Capsus linearis, Beauv. 
A Lepidopterous inquiline, namely, the larva of Semasia prun·ivora,, 
Walsh, is also quite common within the curled leaves, feeding both on 
the lice and on the substance of the leaf. A large green Syrphus larva 
and .several Chrysopa larvoo also prey upon them. 

DESCRIPTIVE. 

SCHIZONEURA AMERICANA (Fig. 1).-Impregnetted egg O.Gmm long, g~tmboge-yellow, 
_/ inclining to brown in color, with. no especial external sculpture. 

First gencration.-Stem-mother: Pale yellowish-red, with black members when first 
hatched; the red deepening and becoming purplish or livid with age. When mature, 
averaging 3.5mm in length, globose or pyriform, with subohsolete honey-tubes and six 
dorsal rows of darker piliferous and tuberculous spots. Antennre 5-jointed, joint 3 
more than equalling 4 and 5 together in lengt.h. 

Seconcl generation.-Differing in no essential respect from the preceding, except that 
the individuals do n,ot attain so great a size. Bright brownish-red when born, they 
soon become livid brown. 

Thi1·d genemtion.-Mature, winged female: Alar expanse 5 to 5.6mm. Body dusky, the 
abdomen slightly reddish; legs either dusky or yellowish-red. Antennre as long as head 
and thorax together, dusky, rarely yellowish, not pilose, but with a few short setous 
points; 6-jointed, the 1st _and 2d joints slightly bulbous; 3d either surpassing or 
equaling in length the 4tih, !}th, and 6th together, which are subequal; the terminal 
joint usually the shortest, the apical sub-joint being normal, and in some . cases 
sufficiently constricted to resemble an additional joint; joints 3, 4, and 5 rather 
distinctly annulated, the constrictions being generally quite deep,· and producing a 
moniliform aspect, there being on an average 22 such on joint 3. Tarsi with the basal 
joint distinctly separated into a lobe, the claws strong, and in length twice the diam­
eter of the tarsus. Wings hy,a,line: front pair with the veins becoming obsolete at 
tips; stigma subhyaline, either of a . yellowish tinge or somewhat dusky ; stigmal 
vein starting from the middle of the stigma and normally curved; cubital vein obso­
lete for nearly one-third its length, the furcal forming with it ahnost a point; the 
terminal clistrmce between first and second discoidals equal to about five times that 
between their bases (often rather more); terminal distance between furcal ::tnd cubi­
tal nml . second discoidal veins subequal, that between stigmal and furcal slightly 
shorter, that between second and first discoidal one-third greater, and about equal 
that between stigmal and tip of stigma. Hind wings with the subcostal vein almost 
straight, there being no curve where it gives off the discoidal veins, which are obsolete 
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at their ~xtreme base, and. not confluent with it. [The wing-venation is very constant. 
Out of nearly 100 specimens examined., I have found only an unusual shortening of 
the cubital in two individuals.] The larva and pupa in this third generation di.tfer 
from the winged insect in being more reddish and in having the antenme ringed. with 
less distinct constrictions, in the legs being paler,· in the claws being stronger, and in 
the basal joint of tarsus being more connate with the terminal joint. They have a 
distinct annulated elevation at each side posteriorly-a sort of pseudo-honeytube. 
When first born, they are of a. pale dull yellow, and the antennal joints are more nearly 
sq.bequal in length. 

Fmtrth generation.-That from the first winged females: Differs from the preceding 
in the promuscis being much longer, in the antennm having but five joints, the third 
being somewhat longest and the first the shortest, but all often being of much more 
nearly equal length, with no annulated constrictions. The color is more decidedly 
orange. When newly hatched, the thickened end of the ·promuscis often extends one­
half the length of the body beyond anus. The legs are also long and stout~ and the 
basal joint of the tarsus is distil!ct, but not separated. The capitate hairs are obsolete. 
It is born with an enveloping pellicle or pseudovum, and though of a bright red with 
pale legs at first; soon becomes brownish, with·dark members. 

Fifth generation.-The counterpart of the second. 
Sixth gene-ration.-Second winged: Resembles the third, but usually rather lighter­

colored, with the wing-veins, the spinous armature of surfaces, and the constrictions of 
antennm less strong, and with the thinl joint of antennm rather less in length than 
the terminal three together. 

SeVenth genemtion.-True sexual individuals: Born within an egg-like pellicle. With 
stout promuscis reaching to between middle and hind coxm.; the antennm 5-jointed, 
with the joints subequal. Bark-feeding. Orange in color. Undergoing one moult, 
and then being at once distinguished from the other forms by the brighter orange­
yeilow ~olor, the rudimentary mouth, the more simple eyes (composed 9f three facets), 
by the shorter, 5-jointed antennm, the joints subequal in length; by the shorter legs; 
with smaller claws to the tarsi, and more distinct terminal capitate hairs~ or pulvilli. 
The skin is transparent, the body filled more or less with fatty globules. · The female 
is nearly pyriform, and averages 0.4mm in length. A single egg is visible through 
the translucent skin, and, according to age, occupies more or less of the whole of the 
body. The male is ·narrower and smaller, the penis being bulbous, with a couple of 
spine-like genital clasps. · 

This species is very closely allied to the European S. ulmi (Linn.), and 
until I was able to compare it with actual specimens, I was in doubt 
·whether to look upon it as a mere variety or a distinct species. Judging 
from Kessler's figure and description of the European leaf-mirl, and by 
a figure sent me by· Mr. Buckton, it differs from ours, 1st, in bending 
upward, i. e., the stem-mother settles on the upper instead of the under 
side of the leaf; 2d, in having a number of smau, rounded or verrucose 
swellings. These differences in their dwellingR are strongly presumptive 
of structural differences in the insects themselves ; and the tact that S. 
americana does not attack the European Elms, either in Shaw's Botani­
cal Gardens at Saint Louis, or in the grounds of the Department of Ag­
riculture, points in tne same direction. Differences are indeed easily . 
enough made out if we take the more or less imperfect descriptions and 
figures of 'ltlrr~;i,* but are less apparent when the actual ,specimens are 

., Koch's figure (evidently copiell by Kessler) is faulty in several respects, aml fails 
to indicate the hook-angle of hind. wings, or the corresponding thickening of f1'ont 
wings, a fault that is, however, common to most of Koch's figures. 
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compared. The following are the more important differences, least sub­
ject to variation, between the winged females of ulmi as compared with 
those of americana: ulmi is a longer-winged species, averaging r7.3mrn 
in expanse; the abdomen, wing-veins, and stigma are darker; the termi­
I;lal distance between 1st and 2d discoidals slightly greater; the 3d joint 
of antennre is relatively longer; the annulations are less deep and more 
numerous (those on 3d joint averaging 30); joints 5 and 6 are smoother, 
i. e., without annulations, but they are more setous; joint 5 is shorter 
than 4; the apical, narrowed part of 6th joint is relatively longer and 
more pointed; the subcostal vein of hind wings is less straight; the 
cubital vein is often continuous to ·very near the subcostal, while I 
have not found any tendency of the kind in americana, the tendency 
being in the oppo'Site direction, or to become shorter; the 2d discoidal 
of hind wings shows a tendency to fork; the booklets on costa of hind 
wings are 3 in number, while in mnericana there are normally 4; * the 
legs are more setous. 

COLOPHA t ULMICOLA. (Fitch). 

[Forming cock's-comb-like gulls (Fig. 2, a) on the upper surface of the leaves of 
. Dhnus mnericana, the galls appearing with the opening of the leaves, and turning 
brown and black in late summer.] 

Another very common gall, which may be called the Cock's-comb Elm . 
1 Gall (ulmi-ulmicola), is also found on the White Elm, and particularly, 

as in the case of the previous gall, on young trees. It was well de­
scribed by Fitch+ as an "excrescence or follicle like a cock's comb, aris­
ing abruptly on the upper side of the leaves, usually one inch long 

*These booklets get so easily broken off that they are not to be relied on; yet the . 
normal number on most of the Pentphiginw I have examined is 3, while in Hormaphis 
there are but 2. The fact that in Sc. americana there are 4 is therefore interesting, 
and of some value in this connection. 

t The bibliography of this species very well illustrates the confusion that too often 
surrounds the proper determination, not only of insects of this family, but of all orders. 
It is due to three causes, not easily removed: 1st, the miserably insufficient nature of 
the earlier descriptions and ·definitions; 2d, the isolation of the earlier English ento­
mologists from those of the continent, and the dual nomenclature that has arisen frow 
independent work; 3d, the want of a common ground for generic characterization. 
Walsh referred the species .to Thelaxe8, which has, however, 5-jointed antenn::e. 
Vacuna, Heyden, is synonymous with. Thelaxes, though Walker would restrict the for-

. mer to alni, Schrank, and the latter to dryophila, Schrank ("The ZoOlogist," London, 
:February, 1870, p. 2001), without pointing out generic differences, as the want of a fork 
in the cubital vein in ~{.och's figure is clearly an error of the artist. Mr. Monell founded 
the genus Colopha for ulmicola on the fact that the antennre of the winged female are 
6-jointed. Such a difference can hardly have generic value when we find ulmicola oc­
casionally with but five antennal joints, and (if Huxley is correct in his determination) 
dryophila sometimes with six (Trans. Linn. · Soc. xxii, pp. 203, 234). But, taken in 
connection with the fact that ulnticola is a flocculent species, the true female producing 
but one large egg, while dryophila is without flocculence, the female (according to 
Huxley) laying many eggs, Colopha, considering ulmicola as the type, inay be accepted 
as· a good genus. 

tFifth Report on the Noxious Insects ofN. Y. § 347 . 

. . 
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and ! of an inch high, compressed and its sides wrinkled perpendicu­
larly and its summit irregularly gashed and toothed; of a paler green 
color than the leaf and more or less red on the side exposed to the sun ; 
opening on the under side of the leaf ·by a long slit-like orifice; inside 
wrinkled perpendicularly into deep plates." The gall is always fonnd 
between two of the branching parallel veins, and those between which 
it grows are generally drawn closer together than the rest. The corru_ 
gations and roughness, so characteristic of this gall, evidently result 
from the lesser susceptibility of the minute transverse veins to swell, 
compared with the more succulent tissue of the leaf. · There is always a 
certain hoariness .around the mouth of the gall below, while the base of 
the upper part is always contracted and compressed. 

BIOLOGICAL. 

The impregnated egg of this species is also to be found during the 
winter in exactly the same sheltered situations, in and under the bark 
of the White Elm, as that of Schizoneura, americana. It is almost always 
sheltered by the dry and somewhat wrinkled skin of the true female, 
being seldom extruded, but occupying the whole of the body (Fig. 2, b). 
Occasionally the mother skin is more or less freed. The young stem­
mothers hatch fi·om the winter egg about the same time, and are minute 
dark olive-brown specks, just visible to the unaided eye, and quite active 
during pleasant weather, _crawling nimbly about over the tree, till they 
reach a tender leaf that is just unfolding, when they also settle upon the. 
under surface; and begin to feed on and fret the same. They . doubtless 
insert their beaks in various portions of the buds or expanding leaves 
ere settling, since, before the gall begins to form, the little architect has 
generally obtained tWice the size it had when first hatched. By nhe 
middle of April, in the latitude of Saint Louis, the gall~ generally begin 
to show, at first as slight elongate ridges on the upper surface, with 
corresponding closed depressions on the lower surface. upon drawing 
apart the lips of the wrinkle beneath, at this stage of the growth of the 
gall, the stem-mother, who still retains her glossy olive-brown .appear­
~nce, is seen constantly running back and forth in the cavity, and in­
flicting rapid punctures with her beak, the inner surface of her dwelling 
being smooth and glossy, with a slightly blistered appearance, in con~ 
trast with t~e normal, more rough and pubescent texture of the under 
surface of the leaf. The development of the gall is very rapid, and, 
with favorable weather, the top part begins to bulge so as to give the 
contracted appearance of the base, and the tooth-like prominences be­
gin to appear by the third day. The inmate likewise grows apace. 
After the first molt, she soon becomes more pyrifrom and paler, with 
transverse rows of powdery secretion. She is less active, but still 
marches about,. incessantly fretting the surface with her short, stout 
beak. A second molt takes place, and by the time the gall has fully de­
veloped, or about two. weeks from. the time it commenced forming, the 
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process of rep'rod~ction commences, and continu~s for two or three 
weeks, until the st!em-mother is exhausted, and the gall is absolutely 
crowded with this second generation in all stages of growth. The lice 
~re more or less covered and interspersed with the mealy or cottony 
excretion, and with the various-sized globules of gummy liquid, which 
is sometimes so abundant that it will fall upon the ground like a shower 
of milky fluid, whenever badly infested trees are shaken. The insects 
comprising this second generation, or the immediate issue from the stem­
mother, thus born within the habitation which she had built up, are sim­
ilar to their parent, but somewhat larger at the moment of birth than 
she was, and of a ·paler olive-green color. They are quite active within 
·the gall, ex.ploring its concavities, and obtaining their nourishment 
through its walls. .After the second molt, they att~in the pupa state, 
(Fig. 2, d), and in due time become winged. There is but one generation 
produced within the gall-a generation, howeyer, that becomes very 
numerous under favorable conditions. They all become winged, and in 
this respect the species differs essentially from Schi.zoneura americana, 
as we have already seen. The winged lice carry their wings flat on the 
back while in the · ga.U, but deflexed afterward. They issue from the 
slit on the lower surface of the leaf, which opens for their exit about 
the time they become fledged. They are . all females, and give · birth, in 
the course of a day or so, to upward of a dozen young, which, when first 

r ~ born; are enclosed in the usual delicate egg-like covering already alluded 
to, and which look like their immediate parent at a corresponding state 
of existence, except that their antennre have five subequal joints, and 
the promuscis reaches to the hind coxre (Fig. 2, c). 

So far I have been able to trace the history of the species with absolute 
certainty, watching it for several years, and proving, by extracting the 
stem-mother soon after she had commenced reproducing, that the second 
generation, ,i. e., her immediate progeny, all become winged, the species 
agreeing in this respect with the galtmaking species of Phylloxera that 
affect the Hickory. There is, however, a link yet wanting in our know­
ledge of the history of this species, between this third generation and the 
mouthless sexual individuals, the females of which so often perish while: 
yet covering their solitary winter eggs. I have not been able to prove 
absolutely that there are two broods of the gall-making female, and my · 
observations all tend to the conclusion. that n.o galls are formed except 
by the stem-mother that hatches from the impregnated egg. I have 
never succeeded in obtaining galls either by enclosing the winged females 
in muslm bags tied on the living trees, or by similarly enclosing her 
immediate progeny, though 1 have succeeded in obtaining, without any 
difficulty, an abundance of galls by so enclosing the stem-m,other. More­
over, all such succulent galls as this one are produced on the tender 
young leaves only, and I have failed to find them on any but those which 
develop early in the season. It is true that we may frequently find the 
galls quite fresh, and .containing larvffi, pupre, and winged insects as late 
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as the first week in July, and these late gnlls, as well as the insects within 
them, are generally more yellowish than those found earlier in the year; 
but a careful study of the structure of the inmates shows them to be 
identical with those found in the earlier galls, and these late galls are, 
from present knowledge, to be attributed to the work of late hatching 
and late developing stem-mothers rather than to the work of the third 
generation. I am inclined to think that this third generation will be 
found to have a different habit, possibly feeding upon some other part of 
the tree, without forming galls, and producing in time the true sexual 
individuals, something as in the case of the seventh generation of S. 
twnericana. At all events, the true female (Fig. 2, b), with the solitary egg, 
is to be found about the trmik of the tree, as already described. 

DESCRIPTIVE. 
COLOPHA ULl\fiCOLA. 

Byrsocrypta ulmicolct, Fitch, 4th N.Y. Rep. 1858, p. 63 (§ 347).-Thelaxes ulmicola, Walsh, 
Proc. Ent. Soc. Phil. vol. i, p. 305, 1862 ; American Entomologist, vol. i, p. 108, 1869.­
Colopha ulmicola, Monell, Canadian Entomologist, vol. ix, p. 102, 187'7. 

Impregnated or winter egg (Fig. 2, b).-Length 0.3Smm, perfectly ovo~d, shining oliva­
ceous, inclining to brown, with no particular sculpture. 

First generat'ion, or stmn-mother.-0.4mm long when hatched. Antennre 4-jointed, joints 
subequal in length and thickness, but with ·the l)ases of hairs rather strong. Promuscis 
very short, reaching only to middle coxre or ~little beyond. Upper tarsal hairs globate 
at tip anc1 as long as tarsus. Smooth, dark olive-brown in color with black members. 
After first molt, the beak is still relatively shorter, as also the tarsal hairs; the color r 
is paler, but the members are still black. She measures 1mm in length when beginning 
to bear, and the third joint of antennre is 'then somewhat clavate (Fig. 2, g), and as long 
as joints 1 and 2 together; the 4th narrower, as long as 3d, and rather truncate at tip, 
with two rather conspicuous piliferous prominences. Color translucent yellowish-
green, often inclining to purple. 

Second genm·ation.-0.4mm long when born (Fig. 2, c); nearly five times as long as 
wide; the antennre (Fig. 2, h) short and 5-jointed, the joints subequal in length, the 
3d shortest and narrowest, the 5th swollen and sub-fusiform, with rather strong 
bulbs at the base of the hairs. Promuscis reaching to hind coxre. Distinct globate tips 
to the four tarsal hairs. Color pale olive-green, with black members and a dusky 
stripe on the notum. Pupa (Fig. 2, d) with antennre smooth, 6-jointed, joints sub­
equal in thickness, joint 4 only as long as 2; 5 and 6 each twice as long; 3 four 
times as long. Color dingy orange, with a paler band around the thorax, embrac­
ing the wing-pads, and reminding one, on this account, of the pupa of Phylloxera . 

. Winged female (Fig. '2, e) : Average expanse 3. 7mm; the form of body more as in Phylloxera, 
the abdomen tapering and narrower than the thorax, bearing from ten to twenty pseud­
ova. Blackish, with an olive-green tint, the abdomen and under surface yellowish­
green in the fresher individuals. Antennre (Fig. 2, .f) reaching only to insertion of 
front wings, 6-jointed; joint,s 4, 5, and 6 subequal, and together equal to 3 in length. 
[Three specimens examined have joints 4 and 5 very imperfectly separated, causing ,A 
the an tenure to appear as 5-jointed.] Wings as described by ·walsh, the stigma being 
well rounded and pale. [In three specimens examined, the third discoidal of the front 
wing is simple and precisely as in Pemphigus; in one specimen, the first discoidal is 
wanting on both front wings, and in another the fork of third discoidal is wanting on 
the left one.] Basal joint Of tarsus rather short; tarsal claws only moderately st rong. 

Third generation.-The young from the winged female, after: being freed from the 
pellicle in which they were born, have stout five-jointed antennre, the joints subequal; 
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stout but short promuscis reaching to hind-coxre; rather large compound eyes. ·Pro­
portions and shape of yonng Phylloxera. 

True .fernale: Legs short and the basal joint of tarsus rudimentary; antennre short, 
four-jointeQ., srnooth, joints subequal, the third somewhat longest. Mouth rudiment­
ary. Described from skins surrounding impregnated egg. Males unknown. 

PEMPHIGUS POPULI-MONILIS, n. sp. 

[Gall (populi-rnonilis) on the Narrow-leaved Cottonwood (Populus balsarni.fera). A 
&eries of more or less confluent moniliform swellings (Fig. 3, {;) on the upper s1de of the 
leaf, each containing a single female, destined to become winged, when it escapes from 
beneath, the winged insect occupying the entire cavity of the gall.] 

BIOLOGICAL. 

A very interesting gall, which may be called the Bead-like Cotton. 
wood Gall, occurs on theN arrow -leaved Cottonwood (Popu,lus balsamifera, 
L., var. angusflijolia, Torrey), during the summer, in Ooiorado, and prob- . 
ably wherever this narrow-leaved variety grows. Though I have often 
found the tree in question so covered with these galls, especially at 
Greeley, that not a leaf was exempt, yet Po1ntl~ts monilifera, even when 
growing along the bank of the same irrigating ditch and mingling its 
branches with angustifolia, would be entirely fTee from them. The galls 
when not very numerous appear most commonly on the terminal leaves 
of a twig. They form a confluent series of pale yellow ovoid swellings, 
each side of the midrib(Fig.a, g) recalling, in the distance, a lot of un­
ripe cherries, or, again, the galls .produced on~ tTue willow by the Saw­
fly larva-Nematus salicis-porn~t1n, W.alsh. There will sometimes be three ,. 
rows of these swellings, and they are not infrequently tinted with red. 
~here are, however, more often but two rows, occupying nearly the whole 
space each side of the midrib. The galls are formed by the folding-under 
of . the sides of the leaf and the bulging of the same around the insect, 
which is always found solitary. The newly hatched louse is found in the 
younger galls, and on the same branch, according to the age o:f the swell­
ing, the insect occurs in all stages of growth, the full-fledged female, with 
her wings folded flat, filling nearly the whole cavity. After leaving the 
gall, her wings are carried in the normal tectiform manner, and, when ren­
dered transparent by liquid, her abdomen is seen to be swollen with fifty 
or more egg-like bodies, the dark eyes of which show conspicuously. These 
bo<.Ues are the pseudova, and the female commences ·at once to deposit 
them upon issuing from her dwelling. The young, whieh free themselves ·· 
in the course of a few mi:imtes from the confining pellicle, are of a pale 
yellowish-green, with black eyes. In structure, these young differ only 
from the preceding generation, at a similar age, by the somewhat nar­
rowed body and by the promuscis reaching beyond the anus. J·ust where 
these young are deposited b~y the winged motheT, I have not had op_por­
tunity to ascertain. They probably found new galls, the process contin­
uing until the late summer or autumn generation of winged females give 
birth to the sexual individuals, and these consign to the permanent 
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parts of the plant the winter egg. The probability is, also, that the 
stem-mother that hatches in the spring has a different habit, producing 
not improbably a quite different gall. 

DESCRIPTIVE. 

PEMPHIGUS POPULI-MONILIS, n. sp.-Wingedfemale(Fig. 3, a): Averageexpanse6.5mm. 
Black, the abdomen a little lighter, especially at the tip. Finely powdered with 
white; broad across the shoulders, the scutellar lobes of the mesonotum being rather · 
more :Battened than the prrescutum; the head rather small and narrow. Antennre 
(Fig. 3, b) and legs rather short, the former reaching only to base of front wings; 
6-jointed; joints 1, 2, 4, and 5 subequal in length; 3 twice as long; 6 not quite as long 
as 3. Joints 1 and 2 very stout; 3, 4, and 5 somewhat clavate; nearly smooth above,. 
but with about twelve deep constri6tions beneath. Legs normal, with basal joint of 
tarsus (Fig. 3, f) tolerably well separated, and unguis stout.. Wings subhyaline; front 
wings with stigma strollgly angulate, dusky, the lower portion almost black. Veins 
dusky, t he costal and subcostal stout and darkest. Stigmal vein undulate, starting 

· from ·a lit tle beyond the middle of stigma. First and second discoidals almost 
connected at base [in three specimens entirely so], and the distance between them at 
tips abo~1t one-third greater than between 2d and 3d discoidals, and that between 
these two subequal with that between the last mentioned and stigmal; the 3d dis­
coidal obsolete toward base. Fold of hind border but moderately thick. Hind wings 
ample, the hook-angle but moderate, the subcostal slightly undulate and considerably 
elbowed at basal third, whence spring. the discoidals, the :firsi bending slightly toward 
posterior margin, the second toward costal margin, the spaces between the tips of the 
costal and the discoidals subequal, .and together rather more than half of posterior bor:­
der. [An"examinationoffourteen specimens only showed one with the third discoidal 
forked on both wings, and another with the same vein forked on the left wing, and the l 
second discoidal also forked near tip.] When newly hatched, or in the :first age, the 
basal joint of tarsus is scarcely perceptible, -and the tarsal hairs.are simple; the anten-
nre (Fig. 3, c) are 4-jointed, the basal joint half as long as the 2d; 3d and 4th somewhat 
longer and subequal ; . the 4th suddenly narrowed at tip; the promuscis reaches b~-
yond hind coxre. After :first molt, the antennre (Fig. 3, d) are 5-jointed, the 4th very 
short and almost globular: the promuscis now reaches to the middle coxre only. In 
the pupa state, the antem1re are 67'jointed. 

Young from winged female similar to the same stage of its parent, except in the 
promuscis reaching beyond anus (Fig. 3, e). Length 0.15mm, 

Throughout Cent.ral Colorado, July (Riley); Southern Kansas (Monell). 

HORMAPHIS SPINOSUS (Shimer). 

[Gall (hamarneliclis-spinosa) on stem of Hamamelis v·i1·ginica in autumn, being a deforma­
tion of the fruit-bud.] 

Another gall (Fig. 4, a) I have found in autumn on the stems of the 
Witch-hazel. It is made by a new species of flocculent plant-louse, con­
generic with one that is known to make conical galls on the leaves of 
the same plant. The gall is a deformation of the flower-bud, the 
puncture of the architect causing premature development, by which the 
calyx,· bractlets, and petals are all changed into elongate bracts, more 
or less pointed terminally, and more or less completely soldered together 
at bases, so as to form a thin walL In August, the gall is green and 
crowded inside with lice in all stages of growth, from the newly-born to 
the pupa and winged female, intermixed With flocculent matter and 
watery globules, the insects themselves being rather evenly covered witb 
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a :fine white powder. Later in the season, the tips of the bracts become 
blunter, and the gall becomes browner, and recalls externally the fruit~ 
pod which would have developed the ensuing year. It is now perforated 
at some point, generally near either the top or base, and through the 
aperture the insects have either made their exit or may be noticed doing 
so. The young from the winged female are quite characteristic, being 
strongly granulated, and, as they were found as late as the end of Octo­
ber, they probably hibernate on the permanent parts of the tree. The 
sexed individuals and the stem-mother are yet unknown. The species 
was :first described in 1867 by Dr. H. Shimer of Mt. Carroll, Ill., who 
erected a new genus for it and another well-known species on the same 
plant, not aware that the genus had been previously characterized by 
Baron Osten Sacken, in 186L 

HORMAPHIS SPINOSUS. 

Hamamelistes spinosus, Shimer, Trans. Am. Ent. Soc. i, p. 284, 1867. 
Winged female (Fig.4, b): Expanse 5mm. Color dark brown, uniformly pulverulent, 

the abdomen slightly paler and :filled with-egg-like bodies. Head with a frontal tu­
bercle, and with the promuscis not reaching to beyond front coxre. Antennre (Fig. 
4, d) reaching to base of front wing.; 5-jointed, joints 1 and 2 bulbous and smooth, 
the others with about 50 close and regular and well-defined annulations; joint 3 six 
times as long as 1 and 2 together; joints 4 and 5 each half as long as 3, the terminal 
joint not being narrowed at tip. Thorax with the pronotum well defined, mesonotum 
having a thickened anterior border, with two small angles in front; the scutellar 
lobes and prrescutum small. Tibire with :1 lobe eaeh side at juncture with tarsus, the 
basal joint of tarsus not distinctJyseparated, and the tip furnished with two superior, 
knobbed hairs. · Wings hyalirre, the stigma and costal area fuliginous, the stigma 
pointed, but only slightly broadened; :first diseoidal almost transverse, second do. 
starting from it, at upper third; cubital running straight toward base of :first discoi­
dal, but usually obsolete at basal half; terminal space between second discoidal and 
cubital wider than between it and the stigmal. Hind wings with the hooks strong, the 

· costal vein straight, and a single discoidal, the :first being obsolete. [Out of20 specimens 
examined, I :find the basal portion of the :first discoidal of front wing connecting with 
the second at base, either on one wing (2 specimens) or on both wings ( 4 specimens), ~mel 
in two cases this :first discoidal is complete on one wing and incomplete on the other.] 
LaTva quite broad and squarish anteriorly, with a frontal tubercle (Fig.4, h), and with 
the antennre 4-jointed; promuscis reaching to hfnd coxre; color brown, with mesonotal 
lobes more yellowish. Transverse dorsal rows of four piliferous spots are faintly 
observable. Antennre after :first molt 5-jointed, and promuscis hardly reaching to mid- . 
die coxre. Pupa with similar antennre and somewhat shorter promuscis. 

Young jTom, wingedfemale (Fig. 4, e) : Resembling the larva of preceding generation, 
but distinguished by the absence of frontal tubercle, and by having tl:ie surface, ex­
cept mesio-ventrally, evenly and conspicuously granulated. The terminal joint of 
antennre also shows some constrictions (Fig. 4, g). 

PEMPHIGUS POPULI-TRANSVERSUS, n. sp. 

[Gall (popttli-transveTsa, Fig. 5, a-b) formed upon the petiole near the base of the leaf 
of Popttltts monilifera and P. balsamifera. An elongate-oval swelling, causing ·the curv­
ing and broadening of the petiole, and opening on the opposite side by a transverse 
slit, with a whitish, slightly thickened, and elevated margin, r~calling human lips. 
By 'the latter part of June, the stem-mother is surrounded with young-of various sizes, 
all covered with the usual white secretion, and mixed with the liquid globules. 
Winged females produced in autumn, sometimes not until thQ leaves have fa;llen.] 

Wingecljernale (Fig. 5, c): Expanse 7mm~ Pruinescent, with the abdomen more yel­
lowish, inclining to green. Antennre (Fig. 5, d) reaching a little beyond the base· of 
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front wings; smooth; joints 3, 4, and 5 cylindrical, and of equal thickness; 3 as long 
as the other two together; 6 more slender at base, and with the apical unguis nearly 
as long as 3. Thorax with mesonotal swellings small. Terminal distance between 
1st and 2d discoidal v'eins of front wings nearly equal to that between this last and 
the stigmal vein; discoidals almost connected; cubital obsolete at base; subcostal 
heavy; stigma scarcely wider than subcostal space, acuminate at tip, and with the 
vein starting a little in front of its middle. Hind wings with the discoidals connected 
at base, where the subcostal is slightly produced. Legs norrp.al. Abdomen showing 
about 30 pseudova, and with 4 dorsal rows of faint pi1iferous dots. Pupa with joints 
i, 2, 4, and 5 of antenn::e subequal in length. The wingless forms are pale creamy­
yellow, with faintly dusky members. 

Missouri, Southern Texas, and Colorado (Riley). May possibly be populm·ia, Fitch, 
the description of which does not admit of identification. 

This gall occurs all over the West and Southwest, and while it nor­
mally occurs in the position and of the form described, it may occur on 
any part of the petiole, and the opening may be more or less oblique, or 
form a mere circular hole. Sometimes two and even three coalesce. 
The lip-like bulging is, however, constant. In the galls, after they had 
fallen to the ground, I have found in Southern Texas a number of large, 
yellow, .apterous females of an undescribBd Phylloxera, 'surrounded with 
their numerous eggs and with young of all sizes-a fact that would be 
extremely confounding were Phylloxera and Pemphig~tS not so easily dis­
tinguished. 

PEMPHIGUS POPl!LI-RAl\lULORUM, n. sp. 

· [Forming an irregular globular gall (populi-ramulorum), often somewhat :flatteneO.; 
on the twigs of Popul1~s balsarnifera in Colorado. The gall averages 15mm in diam­
eter, and opens in a suture sometimes transverse, sometimes oblique, but more often 
longitudinal with the axis of the twig: exceptionally the opening is round and bulging. 
Green when fresh, it becomes g-ray and woody with age.] 

PEMPHIGUS POPULI-RAMULORUM.- Winged female: Alar expanse 6.80000• Black and 
pruinescent, scarcely distinguishable from populi-transversus, except by the more an­
nulate antenn::e, the 4th, 5th, and 6th joints of which are much narrowed at base. The 
6th joint (including subjoint) scarcely as long as 3d. The pupa is yellowish, with 
bhtck eyes, and pulverulent. 

Colorado (Riley). 

Several of the species of Pemphigus forming galls upon Populus so closely 
resemble each other that they could not well be separated as species were 
it not for the differences in the galls they produce. Future careful in­
vestigation may show that the. same species will produce different abnor­
mities, and be slightly modified in appearance according as it affects 
different parts of the plant; but until ·we have such proof, the presump­
tion is that the different galls are produce~ by .distinct species, however 
similar the architects are in general appearance. 

PEMPHIGUS ACERIFOLII, n. sp. 

[Living in abundant and long cottony excretion, on the under side of the lea-.es of 
.Acer dasycm")Jurn, causing them to curl, and exuding an abundance of thick and very 
glutinous "honey-dew."] . 

PEMPHIGUS ACERIFOLII, n. sp.-Winged jmnale: Alar expanse tOmm. Head and 
thorax bluish-black. Abdomen black, covered with long cottony threads. Antenn::e 
reaching the wing-insertions; annnlations not conspicuous; joints 3, 4, 5, and ·u 
somewhat contracted at base and apex; apical unguis not perceptible; joints _5 and 6 
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subequal; 4 dir:;tinctly clavate; 3 as long as the two preceding toGether. "\\rings 
. snbhyn1ine, of a whitish tinge; subcostnl vein and the inner margin of the stigma 
black; oblique veins whitish; stigma short and broad, not. angled at the base of the 
stigm'al vein, which sta.rts from a little behind its middle, and is comparatively straight, 
thereby making the apical cell rather na.rrow. Terminal distances between the veins· 
subequal, that between 2d cuscoidal and cubital somewhat greatest; basal one-third 
ofthe cubitus hyaline, but not abortive, as it can usually be traced to its base, which 
is very close to that of the second discoidal; bases of the two discoidals either ap­
proximate or quite contiguous; discoidals of the hind wings proceeding connectedly 
from the subcostal vein. Larva with 5-jointed antennm, and the promuscis extending 
beyond tip of abdomen. 

June-July; Saint Louis, Mo. (Riley); Clinton, N. J. (Prof. vV. D. Robbins). 

PEMPHIGUS FRAXINIFOLII, n. sp. 
[Infesting the terminal leaves of Fraxfnus mne1'icanus and F. sarnbucifolia from spring 

till late summer, and producing a twisted curl thereof; the young lice varying iu 
color from deep glaucous to livid, very flocculent and exucling the liquid globules quite 
copiously. vVinged females appearing ev,rly in June.] 

PEMPHIGUS FTIAXINIFOLII, u. sp.- Win gee? female: Alar expanse 5. 7mm. Head and 
ti10rax dusky: [tbdomen <.lark green: antenme reaching by the length of the apical 
joint beyond costal base of fi·ont wings; inconspicuously annulated ·and with ,joint8 
~6 but moderately narrowed at ba.se; joint 3 as long as 4 and 5 together; 6 (including 
unguis) nearly ~ths as long <.tgain as 5, with the unguis distinct and of nornw.l length. 
Scutellar lobes of mesongtum broa(l a,nd 'vell marketl. Legs normal. Wings hyaline; 

· stigma linear, or not wider thnn i:lnbcostal space, yellowish and poorly defined anteri­
. orly; veins very slender n,ml snb-hy;1line, the stigmal most <list.inct, starting a little 
in fro~t of middle of stigma, aml bnt. faintly cnrve<l; cubital almost invisible, but l1ot 
obsolete at base, where it uearlyjoius +;he 2tl discohlnl. Terminal spaces between 1st 
and 2d•discoidals, and between thi1~ lr.st and cnl>ital, snbeqnal; that between cubital 
and stigmal only half as great. Discoitlals of hind wings proceeding ~on11ectedly 
from subcostal. Promnscis rencl1ing beyoml front coxoo; a,bdomen with 7 rnther large 
roundish spots each side, each sending ont 2 h~irs. [In some speeimcns the cubital 
starts independently from the snbco::;tal; in others it joins the 2d discoidal a short, dis­
tance from base.] Pupa with the ;3(1 joint of antenn:.e relatively somewhat shorter. · 

Lm·va, of probable sccon£l gcnemtion: Au:tenn:.e smooth, 4-jointed; joint 3 somewhat 
longer than 4, aml as long as 1 and 2 together; :tpical nipple ~th as long as the 4th 
joint.. Promuscis i:llender, reaching beyond hind coxte. Legs ~·ather long and stout. 
Tibim, tarsi, and nnal joints of fijbdomen with a few conspicuous hairs. Full-grown, 
apterous female, probably of this same generation, difl'ers in httving 6-jointed antenme, 
p:~,·oportioned much as in the winge<l female. 

Larva f1·om wingccl fenutle; probable fou.rth gencmtion: Antennm 5-jointed; joints 1, 2, 
3, 4, subequal in length; 3, 4, stouter; 5 very sLort aml rounded at tip: Promuscis very 
long, renching beyond tip of abdomen. 

Tolerabl:y common at Saint Louis, Mo. (Riley, Monell); Sank City, vVis. (Thoma.s). 

The life-history of this insect has not been fillly studied, as the sexed 
individuals and the winter eg!g haYe not been observed. It will doubt­

. less be found to agree in most particulars with that of Sckizonmtra arneri.~ 
cana. 

The species stands somewhat in the same relation to the European 
Pcmpkig1ts frcixini (~..,a.br. )* as does Schizoneztra am.erica,na to S. ulrni. 
The European species is larger, with· the wing-veins differently placed, 
and inhabits the twigs and stems, instead of the leaves; but otherwise 
there is a, .good deal of resemblance between the two. 

Bull. v, 1--2 
* bt~m:diw, Schrank. 
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PART II . 

. NOTES ON APJiiiDINJE, \VITH DESCRIPTIONS OF NEW SPE­
CIES.-J. MoNELL. 

Siphonophora, Koch. 

Rostrum moderately long. 
Antenme sev.ted on more or less conspicuous tubercles; longer or at least as long 

as the body; third joint long; first joint subcylindric; seventh joint setaceous, 
very much longer than the precedii1g; frontal tubercles approximate. 

Nectaries long, subcylind1;ic, slender. 
Style (cauda) long, often compressed, falchion-t~haped. 
Legs slender, very long. 
Wings de:fl.exed. 
Front wings with four oblique veins; the cubitus twice forkeu. 
Hind wings with two oblique veins. 

So far as is known, the,oviparous females in this genus are always 
apterous and the males winged. The males usually have smaller ab­
domens, larger wings, and longer antennrn than the viviparous winged 
females. As in most other Aphididw, the antennrn are, strictly speaking, 
six jointed, the so-called seventh joint being merely a slender 11rolonga­
tion of the true sixth joint. 

vVhatever opinion one may hold as to the characters that sho.uld be ·7 
considered of generic importance, the first requirement of a system of 
classification must be practicabilit;y. . in a family like the Aphididw, 
where the species are numerous and exceedingly difficult to study, I 
·should· be inclined to accept any generic arrangement, however arbi-
trary, if it were but practicable. vVhat vValsh said of species is equally 
applicable to g&nera. The only valid practical criterion of generic dis­
tinctness is the general non-existence of intermediate grades in the dl.s­
tinctive characters. Even granting that the. existence or non-existence 
of the frontal tubercles would be of generic importance, which I very 
much doubt, the genera depending on this character must be united, as 
they are connected by so many intermediate gradations that it is im­
possible to fix a limit between them. So little is known in regard to 
these insects that for the· present I prefer retaining the genera as gen­
erally adopted, as it would be useless, and only add to the confusion, to 
propose a generic arran,gement which future observations may overturn. 
Though tlle connecting links between some of the genera have not yet 
been discovered, yet, as these genera are based on comparative, and not 
absolute, 'differences, it is more than probable that future discoveries 
will force us to unite most, if not all, of the genera of the Aphid·inw, and 
to readopt the generic arrangement given by Kaltenbach. · 

SrPHONOPHOUA ACHYRANTES, n. sp.-.Aptcrous fcrnalcs: Pale green, with a dark irreg­
ular stripe on each side of the abomen; in fully developed specimensoccasionallywHh 
·a.u additional short stripe nea.r the basalrlart of the abdomen, extending over seveml 
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segments. Wing eel fe:nales: Head, protborax, and sometim~s the upper segments of i he 
abdomen, b_rownish-black; the upper part of the thorax with a narrow, but conspicu­
ous, transverse, yellow band; general color of the abdomen pale green, with irregul:1r, 
broken, transverse, dark brown lines, .three of these often becoming confluent, arid pro­
ducing a dark patch in the centre of the abdomen, just above the honey-tubes. Nec­
taries long, cylindrical, slightly dusky at their apices. Style long, slender, slightly 
curved upwards, more or less dusky. _ Length of the antennre a little variable, as long 
as the body, or slightly longer. Frop.tal tubercles approximate at base, and somewhat 
porrect. ·wings hyaline; stigma rather narrow and linear; stigmal vein very short, 
a,nd curved much as in the genus CalUpter·us. The forklets o{ the cubitus are espe­
cially variable, thejr lengt h being in one case four times and in a.nother one-half that 
portion of the cubitus between the base of the lower branch and :the base of the fork­
lets. In the normal specimens, these dista.nc.es are subequal. Length 2.2smm; to tip of 
wings 3.Slmm, 

On the under side of leaves of Achyrantes (A1nctrctntacem). This is the 
:first species that has been noticed as infesting plants belonging to this 
order. A species closely allied to this C)Ccurs on Polygon urn and another 
on Lettuce, but my notes on their colors are not sufficient to enable me 
to describe them satisfactorily. 

SrPHO~OPHORA CALENDDLELLA, n. sp.~ "V_iviparons apterons fernales: General color 
very pale whitish-green, varying to yellowish. An ten me whitish, as long as the body, 
mounted on porrect tnbereles. Legs yellowish, except the tarsi. The nectaries and 
short style concolorons. Length 1.27--1.77mm. 

On the under side of leaves of Calenc~ula micrantha. July; Saint Louis, 
1\Io. Described from four viviparous females and two puprn. 

This species can be easily distinguished from the allied· S. achyrantes 
b3r its very much paler colors, and by having the frontal tubercles more 
porrect in the apterous form. 

vVhat use the porrect tubercles can be to an Aphid I ani unable to 
surmise, but I have obsen:ed on three occasions single individuals be­
longing respectively to S. achyrantes, S. calendulella., and Phorodon ma­
ha.leb, which held a small fragment of some black extraneous substance 
tightly clasped between the tubercles. Whether this was accidental or 
not, I will not presume to say. 

SrPHONOPHORA GRA.J.~ARIA (Kirby). 
Aphis. gmnar·ia, Kirby, Linn. '.trans. iv, 238. 

horrlci, Kyber. 
cerealis, Kalt. 
avetue, Fitch, et :met. amer. 

Siphonophora cerealis, Koch, Kalt., Pass. et auct. plnr. 
avmue, Thos. 
granaria, \V'lk., Buckt. 

It is impossible to determine whether .this. is the Aphis avenw of F~1br. 
and Gmelin, as these ·authors give no description of the species. S. cereal is 
seems to ·be the name which has been generally adopted in Europe, while 
S. avence is the one universally adopted in America. · 

SrPHONOPHORA TULIP£, n. sp.-Apterotts jernalcs: Pale green, with a dusky-green 
stripe clown-the middle and dark~r green on the margins of the abdomen. Winged in-
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eli vidua1s with the antennre as long as, or a very little longer than, the body, mounted on 
conspicuous tubercles which nre not porrcct; apical joint long and threadlike, longer 
tha.n t he fifth, and about tive times as long as t h e sixth. Honey-tubes very long, dusky 
at apex. Tail, when extended, about twice the length of the tarsi, pale green. Leugth 
3.04mm; to tip of wings 4. 8Qmm. 

On petals and stigma of Tulips, April; Saint I..~ouis, Mo. ~ 
I believe that no other Aphididw have been found on Liliaceous plants, ' 

excepting an undeseribed Aphis collected by Prof. Riley on Yucca flowers 
at Greeley, Colo. 

SrPHONOPHORA TILLE, n. sp.-Apterous .indit·iduals: Head and thorax yellowish <?r 
yellowish~ green; abdomen green; nectaries with the basal one-third green, apical por­
tion bhtek. Wingccl ind:ividuals: H ead and thor·ax reddish-yellow; abdomen and style 
green. Antennre about twice as long as the body, mounted on conspicuous tubercles. 
Wings hyaline. Stigma yellowish. Nectaries subcylindric, four or five times as long 
as the tarsi. Length 2.54-3.U4mm; to tip of wings 5.03mm. . . 

On the under side of . Linden leaves, causing them to curl. 

8IPHONOP~ORA LUUODENDHI, n. sp.-Winged female : Head, 1horax, and two basal 
j oints of the antennre red. Abdomen green. Nec~m'ies and apical portion of the an-
tenure black. Antennre much longer t.han the body ; the tubercle near the apex of the 
ii.fthjoint very distinct. Nectaries usually slightly incrassated at the base, about four 
t imes as long as the· tarsi. Style slender, when fully extended one-third as long as the 
n ectaries, more or less greenish. Wings hyaline. Stigma long, much tapered .1t base 
.tmd apex; apex acute, nearly opposite the middle of the stigmal vein. Distance 
between the apex of ·the stigmal vein and the apex of the upper for:;rlet equal to half ~f 

that between. the forklets. Lenf,lih 2.54mm; to tip of wings 4.57mm. 

On Liriodendron t~tlipifera,, J nne, July ; Saint l.Jouis, 1\'Io. 
The leaves on which this species lives do ~ot curl up as inS. tilice, but 

s~on turn brown and drop off. 

The followi;ng form also occurs on Liriodenrl-ron, sometimes in company 
with the above; but more frequently by itself. I can find no structural 
differences between the two ; but as it seem:s to present the same differ­
ences in coloration in all its stages, it is possible that it may deserve to 
rank as a distinct species. 

Var. RUFA.-Geneml color pale reddish. Abdomen with the ground-co:or green, the 
mar[~ins red, and a red longitudinal stripe in the middle. Stigma ·whitish or slightly 
dusky. Tibire, tarsi, antennre, and nectaries lJlack. Style reddish. 

June, July. Saint Louis, J\1o. 
' Valker mentions the occurrence of a red variety of S. rosce (Linn.). 

SIPHONOPHORA ·CRAT.iEGI, n. sp.-.Apterou.<~ indiv:clt~a. ls: General color pale yellowish ­
green, with a darker green mark on each side of the base of the abdomen and scarcely 
p erceptible, darker green, irregular mar.ks near the base of the nectaries. Antennm 
about three times as long as the body, black, with the basal third rmle greenish; 
frontal tubercles fully as long as the second v,ntennal joint; seventh joint tapering to 
an exceedingly slender point, in the adult apterous individuals as long as the fourth, 
fifth, and sixth joints taken together·. Nectarics long, subcylindric, extending beyond 
the tip of the abdomen, pale, almost translucent. Style half us long as the nectarics, 
pale yellowish. Legs entixoly greenisll. Lcng~:h 2.~smm, 
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On the under side of l~aves of Cratregus coccinea. Jtily, Saint Louis, 
l\Io. Described from four spechnens. 

The antennre are longer than in any Siphonophora known to me. This, 
together with the exceedingly long and slender seventh -joint, will easily 

1 distinguish it from all described species. 

SIPHONOPHORA ~ONCHELLA, n. sp.-General color very dn,rk dull greenish-brown. 
Head and thorax inclined to fuscous. General color. of legs green; apical half of femora 
black; tibim dusky at base and apex; tarsi black. Tail yellowish-green, very long. 
Nectaries entirely black, reaching to the tip, subcylindrie. Dorsum smooth . . Antennre 
much longer than the body ; black; . third joint very tul1ercular; .fourth joint dis­
t inctly tubercul:tr; remaining joints not so ;•third joint about as long as the fifth, sixth, 
~tnd seventh joints taken together; seventh joint 'as lol.1g as the fourth and fifth taken 
together. Length 2.28-2.7Smm; to tip of wings 3.Slmm. 

On Sonch'tts oleracea. July, Saint Louis, JVIo. 
This species is remarkable for the habit of at once dropping to the 

ground when disturbed. Several other undescribed species which occur 
on this same plant can be distinguished by having the third joint of the 
antennre very m~1ch shorter. · 

SIPHONOPHORA CALENDULlE, n. sp.~Apterous individuals: General color brownish­
black; dorsum smooth and shining, a little reddish towards the nectaries. Legs y el­
low, except the knees, tarsi, and apex of the tibim, which are jet-black. Nectaries · 
black, subcylindric, very long. Style yellow, slender, n,cute, two-thirds as long as 
the n ectaries or a little less. Winged individuals-: . General Golor black; head :mel 
t horax slightly fuscons: Antennre blac~, half as long agaiii as the body; third joint 
as long as the sixth and fifth taken together, very slightly tubercular; the follo\ving 
joints not so. Nectaries slightly fuscous towards the apex. ·wings hyaline. Length 
2.28-3.04mm; to tip of wings 3.81-4.56mm. 

On stems of Calendula micrantha. June-:July, Saint Louis, Mo. 
I have specimens of what is perhaps this same species, taken at Cor­

dova, 111., on Bidens chryscmthemo'i.des, but haying made no notes on the 
colors, cannot decide positively. 

The allied ·North American species may be arranged as follows: 

A: Body entirely red ......••........ ·--·-· .......•••.......•.• ····-· •••. ruclbcckim. 
AA. Botly dark brown. 

B. Dorsum smooth. 
C. Third and fourt h joints of the antennre very tubereul:tr ......... . sQnchclla. 
CC.· Fourth joint not tubercular. Third joint short __ ...•.. .••••• calendnlm. 

BB. Dorsum of the apterons indjyidua.ls more or less covered with tuber -
cles . _ . . ........... __ .. ____ • _ .. __ .... _. _ .. ___ ~ .... ,' .. _ .... __ ~. arnbrosiw. 

SIPHO'NOPHORA lWDBECKIJE, Fitch. 

This species has been taken at Saint Louis on Vernonia novmboracen­
s·is, V. Lindheimcriana, Solidago rigida, S. serotina, Bidens chrysanthe­
moides, Ambrosia, trijida, Cirsiumi arvense, Silphi~trn perfoliaturn, S. inte­
grifolia, and Cacalic" s1.wveolens. A yellowish-red variety has been foun<.l 
on Oit·s,iunt. It is rather remarkable that Rafinesque should have over­
looked this species, which I believe is the commonest of all American 
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Aphidians, .and is very generally distributed ov~r the eastern portion of 
the United States. 

SIPHONOPHORA FRAGAIU2E ~' Koch, var. IMMACULATA, Riley." 

According to Professor Riley, this form is similar to S. fragariro 
Koch, differing chiefly in lacking the row of minute black spots on each 
side of the back, and in the head of the apterous females not being black, 
but yellowish. November, Kansas City, Mo. 

"Professor Thomas omits this specil;ls in his "List of the Aphidini which have been 
heretofore named," &c. As the great me1'it of a list is completeness, the following 
enumeration of omitted species may serve as a supplement to that author's paper: 

Siphonophora jragarim var. immaculata Riley, Rural vVorld, December, 1875. 
Aphis quercifolii Walsh, Ent. Soc. Phila. i, December, 1862, Genera of N. Am. 

Aphidre. 
Aphis cardnella Walsh, 1. c. 
Aphis tritici Fitch, 1861, (loc. ignot. ). Referred to in Ann. de la Soc. Ent. de France, 

1867, p. 26, Library Catalogue. 
Aphis rubecula Haldm. Pro c. Bost. Soc. Nat. Hist. vol. i, p. 168, 1844. 
Aphis bicolor Haldm. 1. c. p. 168. 
Aphis mm·ginipennis Haldm. 1. c. p. 168. 
Aphis pilosa Haldm. 1. c. p. 169. 
Aphis discolor Haldm. 1. c. p. 169. 
Aphis verticolor~ Raf. Am. Monthly Mag. and Critical ReYiew, i, p. 361, 1817. 
Aphis furci:pes Raf. 1. c. i, 361. 
Aphis t·hodryas Raf. 1. c. jii, 15, 1818. ·-; 
Aphis cliplepha Raf. 1. ·c. iii, 15. 
Aphis o1·easter Raf. l. c. iii, 17. 
Aphis gibbosa Raf. l. c. iii, 17. · 
Aphis xanthclis RaJ. l. c. iii, 17. 
Aph,is annulipes Raf. l. c. iii, 17. 
Aphis ambrosia RaJ. (nee Thos.) iii, 17. 
Aph·is acaroides Raf. l. c. iii, 17. 
Callipterus mucidus Fitch, N. Y. Rept. iii, · ~ 20. 
Callipterus castanem Fitch, 1. c. ii, § 199. 
Callipteru,s bella (Walsh), Aphis bella ·walsh, 1. c. 
Calaphis bctulella "\Valsh, l. c. 

vVhether or not the writings of Rafinesq ue on the Aphidiclm are deserving of credence 
and accept:111ce is a question which I do not propose to discuss; I howeYer think that 
snch of his species as are named in accordance with the binomial rule should be placed 
in the same list as the early descriptions of Fitch, and, like them, should be held subject 
to recognition. The recognition of these imperf'ectly described species is little more 
th:.n u, matter of courtesy, and mere courtesy would never prevail on us to ·burden the 
nomenclature of the . .Aphidiclm with such sesquipedalians as Aphis melampy1·um-laN­
folin-m, &c. 

Rafinesque's statement that A. dim·villa-lutea and .A. erigemn-pllilaclelphic-mn have bent 
autennre, on account of which he erects the genus Loxerates, would make me doubt 
:whet.her they belonged to the Aphididm, but his mentioning the nectaries in the de­
scription of the latter species places the matter beyond doubt. It is probable that the 
::tntennre are merely bent back ov('.r the body, as in many species of Siphonophora. Cla­
doxus Raf. does not belong to the Aphididm. Inclusive of Rafinesque's binomial species 
(and excluding the trinomial ones), the described Aphididre of the United States amount 
in all t? 166 species, 107 of which belong to the Aphiflinm. 
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The strawberries on which these Aphides occurred came from Palmyra, · 
N.Y., and South Bend, La., ft·om which places this ~pecies was probably 
imported. From an examination of a single dry specimen in the cabinet 
of Professo~ Riley, I am inclined to think that this will prove to be a 
distinct species. The second cubital cell is smaller than in S. fragarim, 
and the distance between the first and second discoidals a little more 
than twice that bet,veen their bases. 

Aphis, Linn. (emend.). 

Rostrum moderately long. 
Antennre remote at base, not seated on frontal tubercles, or seated on very incon-

spicuous ·ones; usually smooth, and generally shorter than the body. 
Seventh joint longer than tile sixth. · 
Front flat or convex. 
Nectaries subcylindric, rarely very small, very rarely none. 
Style more or less prominent, very rarely none. 
\Vings deflexed. 
Front wings with four oblique veins, the cubitus twice forked. 
Hind wings. with two oblique veins. 

APHIS LUTESCENS, n. sp.-Wingccl individuals: General color bright lemon-yellow. 
Antennre somewhat pilose, a little shorter than the body. The length of the joints is 
(1uite variable: in some specimens, the third joint is subequal to the preceding, whil~ 
in others it is one-third longer. Seventh joint filiform, very much longer than the 
third. Nectaries somewhat dusky, ge~tly tapering from base to apex, the apical 

-r-' diameter being about two-thirds that of the base; about three times as long as the 
tarsi. Style dusky yellow, blunt at apex, when fully extended about half the length 
of the nectaries. Fore wings hyaline ; stigma dusl;;:y yellowish, ·acute at the apex, 
which is opposite the middle of the stigmal vein. Stigmal vein ~in one regular curve. 
Discoidal veins of the hind wings nearly parallel; subcostv.l compa~atively straight. 
Lengt h 1.65-2.03mm; to tip of wh~gs 3.04-3.54mm. . 

On Asclepias syriaca. July, September. Saint Louis, 1\Io.; Montrose, 
Iowa ; Dubuque, Iowa ; Rock Island, Ill. ; Cordova, Ill. 

The very bright yellow color will at once distinguish this from other 
North American species. 

APHIS VICHNONI&, Thos.- Winged individuals: Abdomen pale yellow; head and thorn.x 
somewhat dusky. Antennre two-thinls as long as the body, the fourth, finh, and sixth 
joints s~1bequal to the third. Nectnries cylindric, very slender, about three t.imes .:ts 
long as the tarsi. 

Aphis beccctbwngw, with which Professor Thomas supposes this .may be 
identical, has the nectaries and tail black (Passerini). 

APHIS SETAIU.lE (Thos. ). 
Siphonopho1·a setarice, Thos. Ill. St. Lab. Nat. Hist. ii, 5. 
Siphonophora panicola, Thos. l. c. 1 . 

The peculiar brownish-red color of this species will easily distinguish 
it from other non-pulverulent species. The bases of the tibil:e are always 
pale yellowish. Leaves rmd spikes of Panimon proliferttrn. August­
September. Saint Louis, lVIo.; Keokuk, Iowa; . Hock Island, Ill. 

APHIS , CALE~DULICOLA, n. sp.-Apte1·ous individuals: General color uniform pale 
green, the disk of the ahuomen usually a little paler, often with a few faint, irregular, 
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drtrkcr green m::trks ne::tr t.he base of the nectaries. Antennre ::tbout two-thirds as long 
a.s the body, pn.le, t;lightly dusky towards. the apex; apical joint as long as, or slightly 
longer than, tho third. Nectaries entirely black, slightly tapered towards the npex, 
twice ::tS long as the tarsi. Style short, pale green. Legs entirely pule, except the 
faintly dusky tn.rsi and tips of the tibhe. Length l.G£mm. 

On the under side of leaves of Calend~tlct micrantha. July; Saint 
Louis, .J\IIo. This species may be expected to oecur on the genus Tagetes, 
to which the "French marigold" belongs. The apical joint of the 
rostri1m is rather short and robust. 

APHIS CEI,IIAL.A:NTiu, Thos. 

This species does not.approach the genus Oallipter·us, as its describer 
sup.poses. The semicircular fourth vein, which I suppose suggested 
this, is a eharacter common to many species of Apkidince, and is only 
va,luable in distinguishing some genera fi'om Lachn/us. A closely allied 
species occurs on Penthm·um sedoides ( Orctssulacere), having much the 
same color, and showing the same chartwteristic pruinose spots. 

APHIS MEDICAGINIS, Koch. 

On Oara.gana ctrborcscens, Robinia Vi8cosa, and Melilot·zts italica. This 
species has not been previously notieed as occurring in America. The 
shining black dorsum of fully rleveloped individuals will distinguish it 
from other American species. 

Length 1.27-1.77mm; to tip of wings 2.54-3.04mm. July; Saint ' f 
Louis, ·1\fo. 

APHIS SALICICOLA (Thos. ). 
Siphonoplwra salicicola, Thos. Bull. Ill. St. Lab. Nat. Hist. ii, p. 8. 
Aphis brevifttrca, Monl. MSS. · 

In April last, Miss E. A. Smith sent me a short nectaried Aphi.dmn, 
which I have provisionally referred to the genus Cladobius, with the in­
formation that it was the same species which she had sent to Professor 
Thomas the previous year, and which he had described as S. salicicola. 
Thinking the error a ,very strange one, I wrote to Professor Thomas in 
regard to it, and. have recein~d through his kindness a number of type­
specimens of salicicollt, an examination of which proves them identical 
with an Aphis, which I have previously found on leaves of Blue-grass. 
It is -\rery probable that the labels on the vials containing these two 

. species were interchanged, or else that the two species were mixed to­
gether; though it is not impossible that the species may occur on- both 
grass and willow. I should have thought that the error was made by 
myself had I not collected this species on two separate occasions. The 
stigma is rather linear,-a little wider than the forklets are long, and 
tapered at apex. Forklets of the cubitus smaller than in any known 
species, their length being about one-fifth the distance between their . 
b:tses and that of the lower cubital branch. 

Length 1.27-2.03mm; alar expanse 5.S4mm. April. 
The species plainly belongs to Aphis, and not to Siphonophora. 
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~~HIS CORNIFOLLE, Fitch.-.:. Winged individual: Head ::md thomx dusky; v.bdomen 
dark fuscous. Fore femora entirely yellow; hind femorv. yellow only at. base; base 
of the tibire yellow in all the legs; tarsi more or less dusky. Antennre more or less 
dusky, as long as, or a little longer than, the body. N ectaries dusky, cylindric, scarcely 
longer than the tarsi. .Abdomen truncate. Style dusky, short, but distinct. Wings 
hyaJine. The stigma projecting somewhat above the margin, much as in .A. corcopsidis, 
ta1wred abruptly at apex. Costa and st igma pale yellow; oblique · veins dusky. 
Apterous indi vidnals pulverulent. 

Length 1.27mn.; to tip of wings 2.2c;mm. 

On the under side of leaves of Corn·us florida and C. pan·imtlata, June­
J nly; Saint I.1ouis, Mo. 

APHIS CRAT1EGIFOLIJE, Fitch. 

This interesting species belongs to the genus Aphis, sensu. str-ictiori, and 
can be distinguished from its allies by its longer stigma, which is gently 
tapered at apex, and prolonged until opposite the middle of the stigmal 
vein. This is evidently the 'same species as that mentioned by vValsh 
(Phil. Ent. Soc.1862, p. 301). 

On Oratmgus coccinea, Saint Louis, Mo., June. 
APHIS ATRIPLICIS, Linn . . 

The common Aphis on ~Ohenopodiacem appears to be identical with the 
European. Its occurrence in America has not been previously noticed. 
S~int Louis, Mo.; Carbondale, Ill. (Miss N. J\'liddleton). 

APHIS HYPERICI, n. sp.-Winged indi'Vi:1.uals: General color light r eddish, covere·d 
with pulverulent matter; antennre ()n short tubercles, a little longer than the body; 
thinl joint as long as the fourth, fifth, al'l.d sixth taken together; apical joint about 
twice as long as the preceding. ·wings hyaline; stigmal vein much curved; distance 
between the base of the cubitus and that of the stigmal vein equal to the distance 
between the apices of the lower forklet and the lower branch of the cubitus. Nec­
taries very shor.t, only detected with difficulty. Tail reddish, little over ha1f :m long 
as the tarsi, slender and terete. 

Length 1.06-1.27mm; to tip of wings 1. 77-2.2Smm. 
Living in colonies on the young twigs and under side of leaves of 

Hypericurn kalmianurn, to which species it seems to l>e confined. . Jul3T, 
Saint Louis, Mo. 

The allied American pulveri1lent species may be arranged as follows: 
A. Nectaries scarcely perceptible. 

b. General color red .. ___ •. ___ •. ____ . ____ .•••••••...• __ •.....••••...• _ .. hyperici .. 

bb. General color green·----·----·----- .... ·---·---~··-----·---·· ...... lonicerm. 
AA. N ectaries distinct : 

b. Nect::t.ries longer than the style, both more or less dusky. 
c. Abdomen of the winged imlivi<lnals dusky or r~ddish; antennre. more than 

half as long as the body. 
cl. Body red or dusky-reddish, with two pruinose spots on base of abdo-

men . _ .......... _. _ ..• _ .... _ .•.... ___ •.. __ • : _. __ ....... ccphalanthi. 
dd. Body dusky, without pruinose spots .. ___ .... _ .......... ~ . cwnifoUm. 

cc. Abdomen ·of winged individuals green or yellowish-green. 
d. Antennre ·half as long as the body ; nectaries as long ns the tarsi ; 

stigma short (Walsh) ..... ·----···----··----- ...... -----· .... maidis. 
dd. Antennrn two-thirds as long as the body; nectaries scarcely half as 

long as the tarsi. ........... ____ .. _· ___ .. _.. ~ ___ .... _ ••. __ . bra.ss'i.cm. 

Ob. ~ectaries and style green, subequal; as long as the tarsi. ••••..• •... atriplicis. 
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APHIS LOXICEIVE, n. sp,_:_ Wi.nged indivi<luals : Green, often with t,wo darker green 
longitudinal stripes. Head and thorax brownish. Antenna:~ about ns long \}S the body; 
fi·ontal tubercles short, but distinct; apical joint filiform, as long as the two preced­
jng taken together. Rostrum reaching below the second pair of coxm. ·wings hya­
line; stigma rather long. Nectaries scarcely projecting above the surface of the abdo­
men. Lateral edges of the abdomen with four or five very short, green, mammiform 
tubercles. Style uot perceptible . . Length 2.54mm; to tip of wings 4.57mm. 

On ;young twigs and leaves of Lonicera,. Living in colonies, covered 
with an abundant pulverulent sem~etion; J\1ay-July, St. Louis, J\1o. 

Arms PIWNil!'OLII, Fitch, N. Y. State Agric. Trans. 1854, p. 826. 

It is doubtful whether pninifolire Fitch is identical with pru·ni Koch; 
but even should they prove to beindentical, it has not yet been satisfac­
torily shown that Koch's name, has precedence. Were the dates on the 
title-pages of these two books correct, Fitch would have three years' 
priority; but from what Carns and Engelmann say about Koch's work, 
it is probable that the second number was published in the latter half 
of 1854. The exact date of Fitch's art1cle I have been ·unable to as­
certain. At Saint Louis, this species occurs only on varieties of native 
Plums. 

APHIS CA..~DICANS, ·Fitch. 

Professor Thomas's citation of Fitch's name as the describer of this 
species is doubtless a clerical error, as no such species as A. canilicans ·r 
has ever been described, and the only other mention ,of the name that 
we have been able to. fi~cl is that given in a compiled article in Ill. St. 
Hort. Soc. Trans. x, p. 169 (1877), vvhe~·e it is printed without giving 
either description or authority. Professor Thomas informs me that he 
feels sure that he has seen some description of this species by Fitch, 
but is una.ble to say where. 

APHIS HELIANTHI, n. sp.-.Aptm·ous indi.vicluals: Varying from p:;tle green to dark 
green, with various irregular and variable darker shadings on t.he abdomen, the most 
constant and conspicuous of which is a dark green transverse ban<J on the segment 
a.bove the nectaries. Nectaries dusky; style, at· least the apical two-thirds, pale 
dusky. Winged indivi(l1tals: Head and thorax jet-black; abomengreen, with a trans­
verse band on the segment above the nectaries, and occasionally with some darker 
spots on the margin. Antennre two-thirds as long as the body, entirely black; thir<l 
joiut as long as the two precetliug t:-1ken together; fourth and iifth joints subeq~al. 
Nectaries subcylindrie, pale dusky, hardly reaching the base of the style, and less 
than twice the length <~f the tv.rsi. ·wings hyaline; venation normal. Length 1. 77mm; 
to tip of 'vings 3.04-3.29mm, 

On sterns and lea yes of IIelianthus, Saint Louis, Mo. 

Rhopalosiphum, Koch. 

Similar to Aphis, but with the nectaries clavate. 

RHOPALOSIPHUJI SALICIS, n. sp.- TVingecl ·incliviclnals: Head allll thorax dusky; alxlo­
men greeu, with varionl:'l irregular, darker green markings. Antennm about half as 
long tu; the body, Dot mounted on frontal tubereles; the third and fourth joints t;onw­
what dentate; apieal joint half as long again as the preceding; third and fourth joints 
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oft.en subconnat e. Nectn.rles light green, rea('hingto the tip; the bnsttl portion slender, 
expanding at the .middle to twice its former diameter, and again suuclenly contr:wted 
at the mouth, which is furnished with the usual ttnm1lus. Tail yellowish, about one­
third as long as the nectaries. 

Length 1.52mm; to tip of wings 3.04mm. · Apter·ous individuals entirely pa.le green, 
with two darker green dorsal vittm. 

On the· under side of leaves of Sali;x: l·ucida, S. nigra, and S. babylonica. 
June, Saint Louis, J\io. This species comes under Siplwcoryne ·Pass., 
but I do not think that tl1e characters given by Passerini justify its 
.separation from Rhopa.losiphmn Koch. 

RHOPALOSIPIIU:>.:I RHOIS, n. s:p.- Winged individuo.ls: Antennm a little longer th::m the 
body, mounted on very inconspicuous tubercles; joints proportioned as usual; seventh 
joint a little longer than the two preced.ing taken together. Nectaries three times 
,as long as the slender style; the diameter of the apical two-thirds in normal speci­
mens nearly twice the basal diameter; the apex contracted to about the sam.e dia­
mett-r as the base, and with the mouth very' slightly flaring. 

Length 1.52-~.Q.\~mm; to tip of wings 3.8Imm. 

This intm~esting species .was collected some years ago on an undeter­
mined species of Sumach. The only note of its colors that I have is 
that the genera.! color is reddish-brown. 

Individuals occasionally occur having one of the nectaries lacking the . 
basal constriction, and I have seen a. single specimen having one of it::; 
uectaries subcyliudric. -

Drepanosiphum, Koch. 
Rostrum short. 
Antennm long and slender, seated on frontal tubercles; third and setaceous sev-

enth joint long. 
N ectaries long, enlarged uenea th to wards the base. 
Style 1nconspicuous or none. 
Wings long. · 
Front win~s with four oblique veins; the cubitus twice forked; marginal cell 

elongated to~vmrds the 3.pex of the wing. 
Hind wings with two discoiclals. 
Habits sporadic. 

Professor Passerini is evidently in error in uniting this genus with 
Siphonophora. Its structure, habits, and the non-existence of viviparous 
apterous females point towards a relationship_ with the genus Gallipter~w, 
together with which it may be constdered as for~ing a group in the 
.Aphidinm. 

DREPANOSIPHUM ACERH'OLII (Thos. ). 
Siphtmophora accn;toUce, Thos. Bull. ii, Ill. St. Lab. Nat. Hist. 

;\.._ Siph;onophora acericola, Thos. (icon. l. c'.). 

The antennffi are longer and the marginal cell broader than in n.py 
previously described American Aphid. The nectaries reach about to 
the tip of the abdomen, and are suddenly dilated at base to twice the 
diameter of their apices. The stigmai vein is usually enlarged at hase 
for adistance equal to the bi'eadth of the stigma. The dorsal tubercle~, 
though very characteristic, mte not sufficient to warrant a generic sepa­
ration. ~orne species of Call~pterus have somewhat similar processes, 

l 
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and in some forms of Phylloxera Rileyi the tubercles are proportionally 
as great. The fore tibim have each a short robust tubercle on the front 
euge, close to the knee. Hairs on tlle dorsum of apterous individualt:; 
capitate. Normal specimens in this locality have the cubitus and stig­
mal veins lying in more. or less distinct brown bands; in variety hyc~Umw, 
the wings lack these brown shadings, but do not differ otherwise. 

Rostrum short. 
Callipterus, Koch. 

Antennm not on frontal tubercles, or else on very short ones, seven-jointed; tran-
sition from the sixth to the seventh joint very gradual. 

N ectaries short, often scarcely perceptible. · 
Style short, enlarged at apex. 
\Vings deflexed; front wings with the sfigmal vein much curved, not robust, 

usually more or less hyaline; cubital vein springing from near the base of the 
stigma; second discoidal sinuous. 

Hind wings with two discoidals. 
Body elongate, slender, of very pale colors. 
Habits sporadic. 

This genus seems to form a sort of transition between the AphicUncc 
and Lachninm, and should be placed in the former section principally on 
account of the shortness of the rostrum. Several divisions of Oallipter'nS 
have been proposed, based on the relative length of the sixth and sev­
enth antenna! joints, but in such species a:s I have examined this char­
acter seems particularly variable and not deserving the importance which 
has been attached to it. In the species known to me, and probably in 
all .European species, the wings are de:fiexed, but according to Fitch the 
species described by him have the wings horizon~al. r was at first 

·inclined to doubt the accuracy of this statement, but as it is a character 
ver;y.easy to observe, and as Dr. Fitch mentions it on two separate occa­
sions, I do not see how he could possibly have made a mistake. Further 
investigation may possibly prove that his species do not appertaiD: to 
this genus. As I haw~ never been able to find viviparous apterous 
females, I consider it very probable that insects belonging to this genus 
acquire wings before producing living young. 

A. Dorsum of winged individuals with spine-like tubercles. ___ • ____ C. 1tlmijolii, n. sp. 
AA. Dorsum without spine-like tuberCles. 

a. Marginal cell dusky. . 
b. Middle tibire pale yellow. Femora pale yellow ____ .......... C. tcalshii, n. sp. 
bb. Tibire black. A pi cal portion of femora bl:wk ... __ ..•..• _ ... C. bella CW alsh ). 

aa. Mnrginal cell hyaline. 
b. Wings with transverse, sb.a,ded bands. / 

c. Abdomen with conspicuous dusky spots ........ ··.···:· .••••. C. discolor, n. sp . . 
cc. Abdomen yellow, concolorous, or with very faint transverse bands. 

C. asclepiadis, D.. sp. 
bb. ·wings subhyaline. 

c. N ectaries distinct. 
d. Dusky shadings at tips of veins; a dusky mark at base of stigmal vein. 

C. pu.nctata, n. sp. 
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lld. \Vings hyaline. 
e. Apical joint of antennru a little longer than the sixth. Veins whitish. 

C. hyalinus, n. sp. 
ee. Apical joint of antennre three times as long as the sixth. First and sec­

ond discoidals black ..•...•.•...••••.••••....... C. betulcecolens, n, sp. 
cc. Necta.ries not perceptible. · 

d. Wings hyaline ............. . ................ ~--- ........ C. caryce, n. sp. 
cld. Veins bordered with brown ........•• __ .........••••. C. quercicola, n. sp. 

CALLIPTERUS ULMIFOLII, n. sp.-Palewhitish-yellow. Apterons inclividnals: Tubercu­
lar, with capitate hairs, which disappen,r when the insect acquires wings. Winged in­
dit•iduals: Antennre as long as the body; third, fourth, and sometimes the fifth joint 

.slightly dusky at apex; apical joint a very little longer or shorter· than t.he sixth. 
\Ving.;; hyaline; . all of the veins, and especially the stigmal vein, subhyaline. Dorsum 
with four long, spine-like tubercles on its basal portion, and with various shorter 
tnbercles on the apical portion. Length 1.77mm; to tip of wings 3.04mm. 

On the under side of leaves of Ubmts americana, May-June . . Closely 
allied to the European C. quercus, which has also four dorsal tubercles. 

CALLIPTERUS WALSHII, n. sp.-Winged jorrn: Bright yellow. Antennre, with the 
tips of joints 3 to 6, black; seventh joint more than twice as long as the preceding. 
Thorax with a lateral black vitta extending from the eye to the wing-insertions. 
Femora pale whitish-yellow; fore tibire black; middle tibire faintly dusky; hind tibire 
more dusky than the middle pair. Tarsi and tips·of tibire black. · Nectaries yellowish, 
half as long as the tarsi. ·wings hyaline. Front wings with the entire costa as well as 
its nervures black to the tip of the stigma, whence there extends a marginal dusky 
vitta, as wide as, or a little wider ti1an, the costa at base and middle, but tapering at 
the tip and extending a little beyond the upper furcal of the cubitus. The stigmal 
vein lies entirely in this vitta, and curved so as to make the width of the marg~nal 
celljust equal to the distance between the apex of the stigma and that of the stigmal 
vein. Hind wings with a dusky costal vitta extending to the tip of the wing. Remain­
ing veins of both wings-slender and pale dusky. Length 1.27mm; width of abdi:H;nen 
o;;:nnn; length of wing 1.77-2.03mm; to tip of wings 2.28-2.54mm . 

.1\<Iay-July; Saint' Louis, Mo. 
On the under side of leaves of Qttercus rubra. 
Very closely related to C. bella (Walsh), with which it has · been 

hitherto confounded. 

CALLIPTERUS BELLA (Walsh). 
Aphis bella, W'llsh, Genen of N . .A.m . .A.phi1l::e, Phil. Ent. Soc. 1802. 

In some specimens, a series of capitate hairs can be detected on the 
margin of the abdomen of the unborn larvre, which can be seen through 
the sides of the abdomen of the viviparous females. The young of some 
individuals seem ·to la~k these hairs. A similar case has been noticed 
by Professoi· Riley in Schizonettra fungicola/1 (Walsh), in which the very 
young larvre occur with and without capitate hairs. These hairs, ou 
being very highly magnified, appear to be hollow, With a funnel-shaped 
opening at the apex. 

Length 2.54-3.04mm; of wings 3.55-3.81 mm; to tip of wings 4.06-4.31 mm. 

CALLIPTERUS ASCLEPL\DIS, n. sp.-Winged form : General color yellow. Antennre 
filiform, mounted on very short tubercles, as long as, or a little longer than, the body; 
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npical joint much longer than the preceding. Nectaries ~·ellowish, short. .Apterous 
1mlividuals: With capitate hairs, which disappear '~hen the insect acquires wings; ab­
domen somewhat tuberc:ular. Winged individuals: Wings blotched with dusky or dusky 
brown i an irregular broad band running from the apex of the second discoidttl to the 
apex: of t.he upper forklet, and another running from the apex of the first discoidal 
towards the b'ase of the cubitus) but becoming obsolete before reaching that point. 
Stigma short, abruptly tapered at apex. Distance l)eh>een the tips of the first anll 
second discoidals one-half that between the.tip of the second discoidal and .the lower 
enbital branch. Distance between the base of the cubitus and the base of the stigmal 
vein nearly equal to the distance between t.he apices of the lower forklet aml the lower 
branch of the cubitus. Length 1.27-1.52mm; to tip of wings 2.54mm. 

M.:ay-.Atigust. 
Very common at Saint Louis on Asclepias corn uti and A. obtusifolia. 

This is the first species belonging to this genus which has been found 
on a herbaceous plant. 

CALLIPT8RUS DISCOLOR, n. sp.-Winged form: Abdomen greenish or yellowish, with 
four rows of irregular brownish spots, often 'vith smaller dots between them, the two 
middle rows becoming con:fluent just above the nectaries. Antennre with the sixth 
joint less than the seventh. "Wings with irregular dusky bands arranged similarly to 
those in C. asclepiadis. Length 1. 77mm; to tip of wings 3.29mm. 

Under side of leaves of Querc~ts bicolor. Saint Louis, Mo., May. 

CALLIPTERUS PUNCTATA, n. sp.-Wingecl form: General color pale yellow; abdomen 
with faint dusky shadings, representing the dots of the preceding species. Sixth joint 
of the antennre much less than the seventh. vyings hyaline, except dusky markings 
at the tips of the second discoidal, en bital, and stigm~l vein, and a dusky mark at base 7 
of stigmal vein. Length 1.52-1.77mm; to tip of wings :3.04-3.29mm. 

On the under side of leaves of Quercus bicolor. May-June, Saint 
Louis, Mo. It is possible that this is merely a variety of C. discolor, but 
I ~ave n(wer succeeded in finding intermediate fornis. 

CALLIPTERUS HYALINus, n. sp.- Winged form: General color pa.1e ;yellowish. Apter­
ous individuals with the usual capitate hairs. Seventh joint of the antennre longer 
than the preceding. Wings hyaline, without any markings, or with a scarcely percepti- · 
ble shading at the tips of the wings. · Stigma rather long, the distance between the 
base of the stigmal vein and the base of the cubitus being much greater than that be­
tween the tips of the lower forklet and lower cubital branch. Basal two-thirds of the 
stigmal vein subhyaline. Second discoidal not so much curved as in C. punctata. 
Length 1.77-2.02mm; to tip of wings 2.04mm. · . 

On the under side of leaves of Quercus irribricaria. to which species I 
believe it is. confined. May-June, Saint Louis, Mo. 

CALLIPTERUS BETUL.ECOLENS, n. sp. Aphis betulmcolens ?, Fitch, N. Y. Catl. Horn. 
p. 66.- Winged inclividuals: General color. yellow; antenme, first and. second joints 
entirely yellow, the apical half of the remaining joints more or less dusky. Dorsum 
uniform yellow, without tubercles; wings hyaline; costal and subcostal veins whitish; / 
first and second discoidals black. Stigma yello.wish ; basal two-thirds of the stigmal 
vein obsolete; apical portion hyaline, subobsolete. Nectaries yellow, a little fuscous, 
fully as long a'S the tarsi. The rostrum barely reaches the middle coxre. Length 
2.02mm; to tip of wings 3.81mm. 

On the under side of Birch leaves. June, Saint Louis, Mo. 
Dr. Fitch's description of A. betulmcolens is not sufficiently exact to 
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. enable one to ~ecognize the species. It is, however, probable that it is 
distinct, as the measurement he gives would make his species slightly 
larger than the present one ; besides, were they identical, it would be 
rather singular that Dr. Fitch should omit to mention the obsolete stig­
mal vein, and at the same time be at the pains to mention that the base 
of the cubitus was hyaline. . 

I am unacquainted with Oalaiphis betttlellct Walsh; but, unless there 
are other distinguishing characters, the mere absence of the stigmal vein 
will not be sufficient to separate Oa.Zaphis from Callipterus, as there is a 
complete series of transitions between the two·. 

CALLIPTERUS CARYJE, n. sp.-Winged form: General color pale yellow; .tips of the an7 
tennal joints black; legs entirely pale whitish. An tenure a little shorter than the body; 
seventh joint equal to or one-third longer than the preceding; fifth joint as long as eth 
two following taken together. Nectaries not perceptible. Rostrum not reaching to 
the middle coxre. Wings hyaline; veins pale; stigma rather short and blunt at apex. 
Stigmal vein subobsolete, its course being only traced with difficulty. The distance 
between the apex of the low.er cubital br~nch and that of the second discoidal equal 
to about one-half the distance bet'\Yeen the apices of the first and second discoidals. 
Apterous viviparous females and pupre \'iTith four longitudinal rows of tubercles, each 
mol.mted with a capitate bristle. 

Leaves ofWalnut, Hickory, and Pecan. June-Jul~y. Saint Louis, Mo. 

CALLIPTERUS? QUERCICOL4., n. sp.-Winged form: Antennre about half as long as th~ 
body; not mounted on frontal tubercles; remote at base; third, fourth, and fifth joints 

r! equal in length; transition from the sixth to the seventh joint exceedingly gr·adnal; 
seventh joint about half as long as the preceding. Rostrum short, not reaching the 
second coxm; apical joint very acute. Nectaries reduced to mere openings. Style 
none. Wings with the veins bordered with brown. Stigma ra.ther short, and blunt 
at apex ; the cubital vein arising from its base. Stigmal vein not so ~uch curved as 
usual in this genus, not hyaline; distance between the base of the cubitus and tha,t 
of the stigmal vein equal to the oist :mce between the furcats a:nd less than the dis­
tance between the base of the cubitus and that of the second discoidv.l. Second dis­
coidal not sinuous. Body '!.'ather el~mgate. Le_ngth 1. 77mm; to tip of wings 2.79mm. 

It is with considerable doubt that I place this species in . the genus 
Oallipterus. It is very probable that it should be placed under .Asiphurn '; 
but the only description of this genus which has been published is that 

• given by Koch, and; like the other generic descriptions which were made 
from memory after the loss of his eyesight, is somewhat unsatisfactory. 
The following is a translation of the salient points in his description: 

Asiph~tm, Koch.-" Beak short. Antennm rather short, the third, fourth, 
and fifth joints subequal, the apical joint very small, scarcely perceptible." 
Of this interesting species, I have only seen two winged specimens, 

\ mounted on a slide, which was communicated by a correspondent with 
the information that it occurred at Saint Louis on Oak. 

Chaitophorus, Koch (emend.). 

Similar to Aph-is, but with the antennre and body distinctly pilose. 
Style tubercle-like. 

CHAITOPHORUS VIMINALI$, n. sp.-:-:Apter01t8. ind·ividuals : Varying fro~ pale green to 
light yellow, with two darker vittre on the abdomen, which are often obsolete. Entire 



32 BULLETIN UNITED STATES GEOLOGICAL SURVEY. [Vol.V. 

insect covered with long white hair. Winged individua.ls: Head :.tnd thorax l>l:tek; 
al>domen l>lo.ck, except the margins and style, which are yellow. Nectarics a little 
longer than thick, yellowish~ often slightly fuscous. Antenn:e hairy; seventh joint 
filiform, almost as long as the three preceding taken together. "Wings hyaline. L('ngth 
1.52mm; to tip of wings 2.54m111 , 

On young twigs and leaves of Salix lucida and S. babylonica,. The 
venation of the wings is exceedingly variable; in one abnormal speci~ 
men I have observed a robust transverse vein running from the middle 
of the second discoidal to the base of the lower branch of the cubitus, 
thereby forming a closed trapezoidal cell. 

CHAITOPI-IOUUS SMITHI.l.E, n. sp.-Winged jorrn: General color dusky reddish. vVings 
hyaline; venation very varial>le. Nectaries two-thirds as long as the tarsi, vasiform, 
contracted at the l>ase, expanding in the middle, and again contracted at the apex; 
the mouth tla.ring. Antenn:e a little over half as long as the body, the third joint the 
longest, the fourth and :fifth si:tbequal, and the sixth joint two-thirds as long as the 
preceding. ·Seventh joint slender, very little longer than the preceding. Rostrum 
reaching the third pair of cox:e. Length 2.2Srnm; to tip of wings 4.56mm. 

On leaves of Sa,lix ctlba. l\fay-.T nne. Peoria, Ill. (1\iiss E. A. Smith). 
This species comes under Oladobius Koch, a genus which does not 

seem sufficiently distinct from Ohaitoplwrus. 
Though the shape of the nectaries is very remarkable, it seems to me 

scarcely sufficient to justify a generic separation. 

CHAITOPHORUS QUERCICOLA, n. sp.-.ilpterous indi1riduals: Dorsum greenish, with 
four rows of short tubercles, all of which, except a few in the side-rows, are black; their 
apical circumference with from three to :five bristles; the two middle rows of tubercles 
stop at the head, but the two lateral rows are continued by smaller tubercles until 
near the base of the labrum. Rostrum reaching the second COXffi. N ectaries yellow' 
a.bont as long as the tarsi, slightly enlarged at base, the month conspicuously flaring. 
Style not perceptible. Winged individuals: Antennre very slightly pilose; fourth joint 
snbequal to the fifth and two-thirds as long as the third joint; sixth al>out half as long 
as the preceding, and very little longer than the se)renth. Wings with the stigma and 
veins much as in Ch. populicola; t:be veins lying in narrow dusky bands. Length of 
apterons individuals 1.52-2.02mm; length of wing 2.54rnm, 

On the under side of the leaf near the midrib. Quermts primt,s-. l\1ay­
.June. Peoria, Ill. Of this interesting species, I have seen a number of 
apterous individuals, but only a single winged specimen, which was 
mounted on a slide kindly communicated by Miss E. A. Smith of Peoria, 
Ill. The dorsum of the winged individual is probably not tubercular, 
out this cannot be decided with certainty on account of the manner in 
which the specimen is mounted. 

Though the antennffi of this species are not sufficientiy pilose to justify 
its being placed in Ohaitophorus, its general appearance seems to point 
to this as its rightful position. 

/ 



Art. 11.-The Relations of the Horizons oC Extinct 
Vertebrata oC Europe and North America. 

By E. D. Cope. 

The history of the succession of life upon any one portion of the earth's 
surface is replete with matter for speculation. It shows us a series of 
faun::e succeeding each other, each of which, in many instances, com­
mences without previous announcement in the _forms of older periods, 
and disappears without leaving representatives in later ones. With this 
basis of fact, which naturally enough has been furnished by the longest 
explored and best known portion of the earth, Europe; we tuTn to other 
lands with the hope of obtaining further light upon a subject so full of 
mystery. These types of life, did they originate in a single centre, from 
which they disseminated themselves a~ and, if so, did each form 'Originate 
in a region of its own or not~ Or, did the same types of generic structure 
appear at different points on the earth's silrface independently; and, if so, 
whethm: cotemporaneously, or at different times~ 

For a solution of these and similar questions, we naturally look to a 
comparison of the facts first established, with thoseobtainedmore recently 
by exploration in other regions. In this quest, no portion of the earth 
offers greater promise of results than America. As the second great, 
continent,' separated from the other by the greatest possible water sur- . 
face, we anticipate the widest diversity in the character of its life-history. 
If the types of life have originated independently, we will find evidence: 
of it by studying American pal::eontology; if their origin has been through 
gradual modification, America should furnish us with many interme,_ 
diate faun::e. 
. The identification of the generic types of North American Vertebrata· 
has now advanced to a point which renders such. a comparison possible~ 
Although the subject is in its infancy, -the following pages will show 
that an important contribution to it can be now made. The compari­
sons instituted in this paper commence with · the · coal-measures, and 
with the Batrachia of that period. As regards the pal::eozoic fishes, I 
have not yet devoted that attention to them which is necessary for their­
discussion, and I refer to the papers of Newberry for several important 
identifications of genera as common to the two continents. 

The structure of the Batrachia of the coal-measures is not yet suffi­
ciently well known to enable the most exact comparisons to be made,. 
but close parallels, if not identities, of genera exist. ' Such are the 
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' Oestocephalus and Oeraterpe.ton of Ohio as compared with the Urocordylus 
and Oeraterpeton of Great Britain. 

The Permian vertebrate fauna which I discovered in lllinois and 
Texas, exhibits close parallels, but not yet generic identity, in the two 
continents. Thus, the American Olepsydrops and Dimetrodon are near 
to the Deuterosaurus of Perm in Russia, and the Lycosaurttts of the mount­
ains of South Africa. The Texan genus Pariotichus may, with further 
information, prove to be identical with Procolophon Ow. from the Tafel­
berg. Humeri of the type discovered by Kutorga in Russia, and by 
Owen in South Africa, are found in North America, and the same re­
markable type has been recently discovered by Gaudry in France. The 
peculiar type of Labyrinthodont vertebroo described by me under the 
genus Rhachitomus from Texas has been discovered by Gaudry in 
France. The present indications are that close similarity between the 
faunoo of this period in Europe and America will be discovered. Never­
theless, up to the present time no representatives of the striking Ameri­
can forms Diadectes, Bolosaurus, Empedocles, and Oricotus have yet be'Em 
found in any other continent. 

As regards the Triassic fauna, it differs . from that of the Permian in 
being better known in Europe than America .. As marine Trias is little 
developed in North America, so the vertebrate fauna of the Muschel· 
kalk has not been discovered in the latter country. It is otherwise with 
the Keuper. The characteristic genus of that epoch, Belodon, existed in 
America, ~nd parallels, if not identity, exist in the genera Thecodonto­
.saurus and Palreosaurus. These are knoWn. in America from teeth only. 
The reptiles are accompanied in North America, as in Europe, by Stego­
·cephalous Batrachia, mostly Labyrinthodonts, but their generic affini-
ties are yet unknown. · 

The great Jurassic faunoo are as yet but sparsely represented in North 
.American palooontology. The marine Vertebrata of the Lias are either 
;unknown or are represented by a few provisional identifications of un­
.satisfactory fragments. We do not yet know any deposits in North 
.America which contain the typical reptilian genera Plesiosaurus, Ich­
.thyosaurus, Pliosaurus, and Dimorphodon, or the fishes of the Dapediidre. 
'This formation, so important in Europe, is almost omitted from the North 
American series. A few more characteristic fossils 'of the Rocky Mount­
.ain region represent the Oolite, particularly the Upper Oolite, while 
Teleosaurus and Steneosaurus, and their allies, are not yet known from 
North American beds. Strata said to be included in the Dakota (which 
.on the evidence of . plants and invertebrate fossils has been placed· at / 
the bottom of the Cretaceous series) have produced a genus not ynt 
distinguishable from Megalosaurus. This genus has not been identified 
beyond doubt from above the Oolite in England. From the s~me beds . 
in the Rocky l\iountain region come genera which nearly resemble the 
·one from the English Oolite (Forest Marble) called by Phillips, Oetiosau-
'rus, and the genus from the Oxfordian 'of I:i:on:fleur, called by von Meyer, 
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Streptospondylus. . Beyond this no· comparisons can be made, and we 
therefore pass to the rich fauna of the Kimmeridge. North America 
cannot show such records of this epoch as have been found in Europe. 
There are no Archmopteryx, Rhamphorhynchus, nor Pterodactylus; noLep~ 
tolepis, Thrissops, nor other of the numerous fishes of Solenhofen. The 
Omosaurus has, however, some very close relatives in the supposed Da~ 
kota beds of the Rocky Mountains. No remains of that primitive Mar~ 
supial fauna which occurs in the Purbeck have yet been detected in 
the Western Continent. A partial representation of theW ealden fauna­
of Europe is found in the beds of the Rocky Mountains mingled with 
the types of the Oolite and Kimmeridge already mentioned. The rela­
tionships of this fauna to those of t)le European Jurassic series may be 
thus exhibited : 

American. 

CAMARASAURUS BEDS. 

? 
? Hypsilophodon. 

? Oetiosau.rus. 
Oamarasaurus. 

Amphicmlias. 
? Goniopholis. 

Hypsirhophus. 
Oaulodon. 

Epanterias. 

European. 

WEALDEN. 

Iguanodon. 
Hypsilophodon. 
Hylmosaurus. 
Oetiosa'l(;rus. 
Eucamerotus. * 
Ornithopsis. 

Goniopholis. 

KIMMERIDGE. 

Omosaurus. 
? Oaulodon. t 

OXFORD. 

Streptospondylus. 

OOLITE 

"Oetiosaurusl' 
? Megalosaurus. Megalosaurus. 

From the above table it will be seen how difficult it is at the present 
to parallelize the related beds of the Jurassic periods of the two conti-: 
nents at the present time. All that can be said is that many types re­
semblingf nearly those of different horizons of the European Jurassic 
are found to have lived together or near together in the Rocky Mo1lllt­
ain region of North America. 

·That the Cretaceous fauna of North America was the richest in the 
cold-blooded Vertebrata is indicated by the present state of discovery. 
The ocean of the interior of the continent deepened from the beginning 

* Chond1·osteosau1·us Owen. 
t Iguanodon prmcu1·sor Sauv. 
t A near affinity has been shown by Professor Owen t~ exist between Eucamerotus . 

and Camarasaurus. Professor Owen believes these genera to be identical; but the · 
neural spine~ of the anterior dorsal vertebrre are very difl:erent, being single in the 
former, and double in the latteF. 
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of the period until the epoch of the Niobrara, and then gradually shal­
lowed until the elevations of the bottom began to divide the waters. 
The closing scenes of this great period were enacted amid a labyrinth 
of lagoons and lakes of brackish and fresh water, whose deposits form 
the beds of the Laramie epoch. · , 
· The fauna of the deep-sea epoch, the Niobrara, is the best known. 
Here the remains of Pythonomorpha constitute its prevailing character­
istic, while Elasmosaur'us and Polycotylus, with but few species, represent 
the numerous Sauropterygia of Europe. Crocodiles were apparently 
wanting, while turtles and a peculiar group of Pterosauria were only 
moderately abundant. The fish fauna was very rich and varied. Here 
the Saurodontidm, like the 1.\-folluscous family of the Rudistes, appeared, 
and as soon disappeared, accompanied by the peculiar form, Erisichthe, 
and the family of St1·atodontidm. The genera of Mount Lebanon, Lepto­
trachelus and Spaniodon, occur in this bed in Dakota; but the closest paral­
lelism is exhibited with the Lower Chalk or Turonian of Western Europe. 
The general facies of the reptilian fauna is that of the Lower ChaUr, and 
there is little doubt that several genera are identical in the two· conti­
nents, e. g. Elasmosaurus. · The apparent peculiarity of the Chalk in 
America is the abundance of forms (four genera) of Pythonomorpha with 
numerous species, while but two genera have yet been found in Europe, 
and the presence of birds, with biconcave vertebrre, and teeth. This in­
teresting type, which was first discovered by Seeley in the genus named 
by him Enaliornis, and afterwards found by Marsh to possess teeth, has 
been found at a lower horrnon in England, the Upper Greensand. But 
in England, France, and Westphalia occur the genm·a of fishes above 
mentioned, as Portheus, Ichthyodectes, Saurodon, Saurocephalus, Eri­
sichthe, Empo, Pachyrhizodus,. Enchodus, Leptotrachelus; etc. This close 
relationship of the horizons permits an identification, and it is the ~rst 
instance which appears to me to be susceptible of satisfactory demon-
stration. , 

The next horizon of the Cretaceous which has yielded many verte­
brate remains in North America is the Fox Bills formation (including 
the Fort Pierre bed). Here the genus Jlfosasaurus appears in America, 
and is accompanied by the earliest crocodiles with procrelous vertebrre, 
and by numerous marine turtles which partake of the characters of both 
Ohelydridm and Oheloniidm, which I have called the P.rople~tridm. Beryx 
appears first here in America. The predominant genus of fishes is En­
chodus, and the principal Dinosauria are Lmlaps and Hadrosaurus. This 
horizon has been parallelized with the Maestricht of Europe, and sev­
eral genera are common to the two beds ; such are Mosasaurus and 
Enchodus. The genus Hadrosaurus, and the family of turtles I have 
called the Adocidm, remain undiscovered in Europe ; hence the identity 
of faunre cannot be established. 

The lacustrine beds, or summit of the American Cretaceous series, the 
Laramie of Hayden, present the remains of a populous fauna and a rich 
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flora. The students of the palreobotany have declared this flora to be 
of Eocene, ·and the later portions of Miocene character, while the lacus­
trine constitution of the strata has i~fluenced the stratigraphic geolo­
gists to concur: in the view 'that the formation should be arranged with 
the Tertiary epochs. That the fauna was of a mixed character is the 

. result of a study of its vertebrate fossils. The predominant type in 
North America was the Dinosauria, which were abundant in species 

. and individuals, and this fact alone will · suffice most palreontologists as a 
reason for referring the epoch to the Cretaceous series. The genera of 
Dinosauria (Palmoscincus, Oionodon, Diclonius, Monoclonius, Dysgamts, 
etc.) have not yet been found in any other part of the world. Mingled with 
them were species of crocodiles and turtles of indifferent character, while 
a number of other fo~s existed which had a limited range in time, and 
hence are important indicators of stratigraphic position. Such are the 
genera of fishes, Myledaphus Cope and Olastes Cope, which have been 
found also near Reims, France, by Dr. Lemoine, in the Sables de Bra­
cheux, which are regarded as the lowest Tertiary. Such is the curious 
Saurian type Ohamps~saurus . (Cope) (Simmdosau.rus Gerv.), and the tur­
tle genus Oompsemys Leidy, which Lemoine finds a little higher up in 
the series, in the Conklomerate of Cerny, which is in the lower part of 
the Suessonian. In France, a genus of the Laramie,Polythora.x,extends 
into the Lignite or upper Ooryphodon bed of the Suessonian. Thus the 
Laramie is intercalat~d by its characters between the Cretaceous period 
on the one hand and the Tertiary on the other, and its fauna includes 
genera and orders of both great series. These relations may be ex­
hibited in tabular fdrm as follows. I here include the faunre of the 
Sables de Bracheux Jnd of the Conglomerate of Cerny as one, since both 
possess the types of J the Laramie, while the horizon of the Lignite o~ 
Mendon, or the Suessf nian, does not. 

SABLES DE BRACHEux AND CoN­

GLOMERATE DE CERNY • 

Lophiochmrus. 
Plesiodapis. 
Pleuraspidotlwrium. 
A.rctocyon. 
Olastes. 

Ohampsosaurus. 
Oompsemys. 
Myiedapkus. 

. a. TERTIARY. 

{3. PECULIAR. 

LARAMIE. 

Olastes. 

Ohampsosaurus. 
Oompsemys. 

'Myledaphus. 
Scapherpeton. 

l 

·. 
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SABLES DE BRACHEUX AND CoN­

GLOMERATE DE CERNY. 

r· CRETACEOUS. 

LARAMIE. 

Palmoscincus. 
Dysganus. 
Monoclonius. 
Diclonius. 
Oionodon. 
Lmlaps . 
.A ublysodon. 

If the Conglomerate of Cerny is the same horizon as the Conglomerate 
of Mendon, we must add Ooryphodon to the upper left-hand column·, and 
probably Gastornis also. The result is clear that the French and Ameri­
can formations together bridge most completely the interval between the 
Cretaceous and Tertiary series, as has been anticipated by Hayden, in 
America, on geological grounds. It is also evident that another forma­
. tion must be added to the series already recognized in France, viz, the 
Laramie or Post-Cretaceous. This will be defined as the beds of the 
genera Ohampsosaurus and .JJfyledaph~ts. In France, the presence of mam­
malia will characterize the formation as a subdivision, for which it is 
probable that the name Thanetian must be retained; while to the Ameri­
can division, which is characterized by the presence of Dinosauria, the 
name of Laramie beds has been given. 
· . The Eocene fauna is so varied, especially in Europe, that it is neces­
sary to compare the divisions separately, as in the case of the Cretaceous. 
Thus, the fauna of the Suessonian is quite as distinct from that of the 
Calcaire Grossier and Gypse (Parisian and Tongrian) in France as are 
those of the Wasatch and Bridger epochs in North America. 

I have already identified the Wasatch with the Suessonian or Orth­
rocene, on account of the community of the following genera in the 
two continents: Ooryphodon, Hyracotherium, .Amblyctonus, ()lastes, and 
a form of birds close to Gas~or.nis. I cal?- . now add Phenacodus, Orothe­
rium (Cope), and very probably Hyopsodus, Adapis, Opisthotomus, and 
Prototomus. But, as above mentioned, in the lower beds of the Sues­
sonian in France occur genera which are, so far as yet known, wanting 
in the Wasatch of America, but present in the beds of the Laramie. 
Such are two genera in the Conglomerate of Cerny, and four genera in 
the lower Sables de Bracheux. In the former bed, they are associated / 
with the mammalian genera Lophiochmrus, Plesiodapis, Pleuraspidothe-
ri~tm, and .Arctocyon; and ,in ·the lowest, with a form, referred with doubt 
to Hyr~cotherium. Thus the generalization may. be made that the char­
acteristic g~nera of reptiles and fishes of the Larami!3 of North America 
are in America associated with Cretaceous Dinosauri~, and not w!th Mam-
malia; while in Europe they are associated with Mammalia, and not with 
Dinosauria. In arranging the Laramie Gronp, its necessary position is 
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between Tertiary and Cretaceous, but on the Cretaceous side of the 
boundary, if we retain those grand divisions, which it appears to me to 
be· desirable to do. The reasons for retaining it in the Cretaceous are 
two, viz: (1) because Dinosauria are a Mesozoic type, not known elsewhere 
from the Tertiary; (2) because Mammalia (should they be found in the 
future in the Fort Union) are not equal as evidence of Tertiary age; since 
they have been also found in Jurassic and Triassic beds. The parallel­
ism of the American Wasatch with the Upper Suessonian of France is 
the second identification which may be regarded as provisionally estab-
·lished. The only discordant elements at present known are the Tmnio­
donta of the Wasatch, which have not been so far found in Europe, and 
th~ genus Lophiodon, which is unknown in America. 

Above the Suessonian, a divergence in the characters of the European 
and North American faunm commences, and continues to be marked 
throughout the remainder of Tertiary time. So far as the Mammalia. 
are concerned, the diversity between the continents was greater during 
the periods of 'the Upper Eocene and Miocene than at the present era. 
During these periods, a limited number of genera, common to the two 

. contine~ts, was associated with numerous genera in the one which did 
not exist in the other. As a consequence, our palmontological means of 

·identification of the horizons are limited to a restricted list, and the task 
of applying a uniform nomenclature is, under the circumstances, diffi­
cult. Another difficulty in the way of determining the place of the 
American beds in the European scale consists in the fact that the phy­
sical history of the two continents during the Tertiary period appears 
to have been different. In America, the changes of level appear to 
have been more uniform in character over large areas. Each deposit 
has a wider geographical extent, and the fauna presents less irregular 
variation. In Europe we have a great number of comparatively restricted 
deposits, each 'of which differs from the others in possessing more or less 
peculiarity of fauna. After a study of these faunm, their natural ar­
rangement in Europe into three series, Eocene, Miocene, and Pliocene, 
does not appear to rest on any solid basis. This is especially true · of the 
distinction between the first two ; and authors are at variance as to the 
point of demarkation' between the last two·. Thus, the Tongrian is 
the summit of the Eocene according to Rene vier, while Gaudry, with Fil­
hol and others, places it at the base of the Miocene. One opinion is as 
well supported by facts, as now interpreted, as the other. 

Let us now consider the nature of the evidence on which we should 
rely in classifying faunre and the deposits which contain them. We are 
accustomed, at present, to rely for our definitions upon all the faunal pe­
culiarities upon which we can seize:. the period of appearance of certain 
types; the duration of certain types; /and the disappearance of certain 
types, depending on orders, families, and genera for the major divisions, 
and species at a given locality for th~ lesser. It is, of course, evident 
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that either of the above-mentioned thre~ criteria are variable quantities, 
. since discovery is constantly extending our knowledge of the distribu­
tion of types. Hence the definitions are empirical and temporary. We 
must then, if we desire a stable system, examine the principles involved, 
and endeavor to discover definitions which stand on stronger founda­
tions than those which we now possess. 

As a matter of fact, the old definitions of epochs and periods are con­
tinually invalidated by new discoveries. As a matter of theory, this 
should be the case. 

To the believers in the doctrine of derivation, the obliteration of fau­
,nal distinctions is not a cause of surprise. Such await with confidence 
the day when complete phylogenies will be possible, and at present 
regard the interruptions in the succession of life as local only. Will the 
result then be, that palreontology will cease to be available in the defini­
tion of ages and of deposits~ I answer no, on various grounds. In­
terruptions in the succession of life in any given locality due to various 
causes have doubtless often occurred, and have left traces in the crust 
of the earth which are ineffaceable by discovery. But apart from this, 
one fact in this history is patent both to the friends and to the opponents 
of the doctrine of derivation. It is known that the world has witnessed, 
at every stage of its history, the extinction of some important type of 
lite. Familiar examples are the Placodermi of palreozoic time, the vari­
ous reptilian groups of Mesozoic time, and the Amblypoda of the Tertiary . 
. Each minor subdivision of time offers its own record of persistences and 
. extinctions of particular families and genera. 

Now, all departments of biology compel us to recognize the law of 
classification, that the order of forms is from the less to the more gen­
eralized, from the simple to the more complex, and vice versa, whether 
the lines of succession be those of descent or of creative order; and 
this law is true in time as well as in classification. It follows from this, 
that all types of life are, at the time of their appearance, less distinct 
and more generai in their characters than they are later in their his­
tory. 

It also follows, as a · consequence of the principle of descent, which 
states that the types of one age have taken their origin from general· 
ized types of preceding ages, that there is no descent from the most 
specialized types; which is to say, conversely, that the genera, families, 
and orders whose extinction has been a marked feature of every geo­
logic age have been the specialized types of those ages. 

We now have a clue to a basis of a definition for faunm, and hence for 
epochs, which discovery can safely build upon. The successive incre­
ments of structure by which an important modification of animal type 
is introd:uced preclude the possibility of exact determination of the 
time at which such type may be said to have appeared. Even where 
:Such a point may be arbitrarily fixed, the type must then be less char-
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acteristically repr~sented than it i~ at the other limit of its existence', 
viz, the period of its disappearance. 

For these reasons I must regard the latter criterion as the true one in 
the discrimination of the subdivisions of geologic time, while the point 
of the ·appearance of types must be looked upon as of provisional use 
only, and this ' quite independently of the changes whicp discovery will 
from time to time compel us to make in our knowledge of the distribu­
tion of life in time and space. It must, however, be borne in mind that 
disappearance may be due to two causes : first, to extinction; and, 
secondly, to modification; a distinction which is entirely essential. 
The case of disappearance by modification is identical with that of 
appearance by modification, and cannot be used otherwise in classi­
fication. It is then the period of extinction of types to which I have 
reference. · 

With these principles in view, we continue the comparison of the ex­
tinct faun<£ of Europe and North America. If we take a general view 
of the Tertiary faunrn, we find that the following well marked types 
representing families and higher groups have become extinct, and have 
left no living descendants o~ successors: Among Insectivora, the Leptic­
tidm in North America; also the American Bunotherian groups Tmnio­
donta and Tillodonta; also the Mesodonta of both continents; of Edentata, 
lJ[acrotherium and .Ancylotheriu1n in Europe, and the Megcttheriidm in 
North America; among the Carnivora, the Hymnodons and Proviverrm, 
with the Machmrodi; of Ungulata, the entire order of .Amblypoda, 
which, however, doubtless disappeared in some of its members by mod­
ification; but its only known suborders, the Pantodonta and the Dinoce­
rata, became absolutely extinct. Among Perissodactyla, both continents 
lost by extinction the Ohalicotheriidm, which terminated in a great devel­
opment in North America ; the genera Hippotherium* and Stylonus of 
the line of the horses, and the Rhinoceridm. Of Artiodactyla, two great 
divisions, representative of each other in the two continents, totally dis­
appeared, viz, the Oreodontidm and the .Anoplotheriidm; to which must 
be added the Hyopotamidm. Of true ruminants, the most important type 
which has disappeared from both continents is that of the Oamelidm. 
Of Suilline gen~ra, ..IJ_nthracotherittm and Elotherium may be looked upon 
as having left no persistent successors. Last of all, the Proboscidea 
retreated to the continents of the south. 

In view of the complexity of the European record, I first present the 
relations of the above mentioned phenomena as displayed in the sim­
pler American system. ·As the present essay commences with the earliest 
periods, I exhibit the succession in descending order on the page. The 
horizons of the Tertiary which present distinct terrestrial faunrn in 
North America have been named the Wasatch, the· Bridger, the Uinta, 
the White River, the Loup Fork, the Equus beds, and the Champlain~ 

* Equ~t8 came through ProtohippuB, the cotemporary of Hippotherium. 
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The types which became extinct* with the close of each of these epochs 
are the following : 

WASATCH. 
Gastorn-ithidm 
Pantodonta. 

BRIDGER. 
BaiJnidm. 
Tillodon'ta. 
Mesodonta. 
Provi·verra. 
JJinocerata. 

. WHITE RIVER. 
Leptictidm. 
Hymnodon. 
Ohalicotheriidm. 
Hyopotamidm. 

LOUP FORK. 
Rhinocer,idm. 
Hippotheriu.m. 
Stylonus. 
Oreodontidm. 

EQUUS BEDS. 
Megatheriidm. 
fflachmrodus. 
Tapiridm • 
Elephas. 
Oamelidm. 

The above table exhibits the present state of our knowledge : it will 
·doubtless be much extended by future discovery, but not otherwise mod­
ified. 

The numerous able writers on European vertebrate palmontology have 
more frequently recorded the appearance of types in defining their 
faunal divisions than their disappearance. The following table is com­
piled from the writings of Gervais, Gaudry, Pomel, Filhol, Renevier, 
and others, but is not as complete as I would desire. 

SUESSONIAN. 
Pant,odonta. 

PARISIAN (Bruxellian, Bartonian, 
and Sestian). 

Palmophis (Bruxellian). 
Proviverra. 
Pterodon. 
Mesodonta. 
Lophiodon (Bruxellian). 

TONGRIAN. 
Palmotheriidm. 
Ohalicotheri~tm. 

Anoplotheridm. 
Elotherium. 

AQUITANIAN. 
Hymnodon. 
Hyopotamus. 

FALUNIAN. 
Anchitherium. 
Anthracotherium. 
Palmochmrus. 
Omnotherium. 

0ENINGIAN. 
Ancylotheriurn. 
lJinotherium. 
H ippotherium. 
.Aceratherium. 

SUBAPENNINE. 
Mastodon. 
Tapiridm. 

DILUVIAL. 
Hymna. 
Machmrodus. 
Elephas. 
Rhinocerus. 
Hippopotamus . 

.. This means, as already mentioned, the forms which left no direct successors in the 
Nearctic and Palrearctic Faunre. 
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The above tables show that the history of mammalian life in the two 
continents presents many points of resemblance; but that there is a 
great difficulty in correlating the epochs represented by the known 
faunre. As regards the two primary divisions, Eocene and Miocene, they 
have no special raison d'etre, as such faunre as the Tong1·ian and Oenin­
gian are absolutely transitional in their character. More detailed com­
parisons of the European and American faunre bring out many relation­
ships not displayed by the above tables, and which I will now briefly 
consider. 

In the American Bridger, various gener~ of Mesodonta represent the 
few Adapidm of the Parisian, the genus Adapis * Ouv. being probably 
common to the two continents. The American Anaptomorphus, a true 
Lemur, has been found by M. ],ilhol in the Phosphorites, and named 
Necrolemur. The characters of the numerous Carnivora of the Bridger 
are as yet unknown. The Stypolophus of the Bridger is perhaps the 
Prototomus of the Wasatch, and this again has been discovered by M. 
Filhol t in France; while a very similar, if not the same, genus has been 
discovered in the Swiss Siderolitic, and named Proviverra. Hymnodon­
tidm probably occur in the Bridger. Nowhere in Europe do we find the 
Dinocerata and Tillodonta of the Bridger. Palreosyops is also unknown 
in Europe, but it plays the part in America of the Pa,lmotherium, from 
which it does not greatly differ in structure. The latter genus is most 
largely developed in the Parisian, but is also characteristic of the Ton­
grian. Hyrachyus is the American Lophiodon, the difierence between 
them being but slight : both are found in France; the former in the 
Lower Parisian, the latter in the Phosphorites. Tapirulus t Gerv. is a 
genus common to the Bridger and to more than one horizon of the 
Parisian. The squirrel-like rodents of the Bridger are like those of the 
Parisian, but they are not confined to either epoch. The character which ' 
distinguishes the Parisian most widely from the Bridger, besides the 
~bsence of the Dinocerata and Tillodonta, is the presence of numerous 
Selenodont Artiodactyla, as Xiphodon, Crenotherium, Amphimeryx, Ano­
plotherium, etc. These are of primitive type, it is true; the .A.noplotheriidre 
especially having probably four toes in the very short manus ( Eurytherium ), 
including the pollex, and three behind. They also display the character 
of a fifth crescent of the superior molars, which is wanting in the higher 
Selenodont types. But even these genera are absent from the Bridger. 
The ensemble is then, that the latter displays relationships backwards, 
~r to the Suessonian, while the Parisian has a later facies, constituting 
an approach to the Tongrian and White River.§ 

The following table presents the relations of the Bridger fauna suc­
cinctly, but it is much less complete than we hope to make it when its 

* Notharctus is undistinguishable from Adapis in inferior dental characters. 
tIt is described as Cynohyamodon with two species. 
t Gervais, 1850; Helaletes Marsh, 1872. 
§See Ann. Rept.'U. S. Geol. Surv. Terrs. W73, pp. 461-2, wh.ere this view is proposed. 
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numerous species now represented by catalogues of names are fully de­
scribed. The Parisian is here regarded as including the divisions Brux­
ellian, Bartonian, and Sestian (Gypse). 

P .A.RISIAN. 

Didelphys. 
Vespertilionidm. 
Plesiarctomys. 

Hymnodontidm. 
Adapis. 
.Anaptomorphus (Phosph. ). 

Palmotherium. 
Lophiodon. 
Hyrachyus (Phosph. ). 
Tapirulus. 
Anthracotherium. 
Ohmropotamus. 
IJichob~tne. 

A noplotheritun. 
Xiphodon . 
.Amphimeryx. 

BRIDGER. 

? Didelphys. 
Vespertilionidm 
Plesiarctomys. 
Tillodonta. 
Hymnodontidm. 
Adapis . 
Anaptomorphus. 
Dinocerata. 
Palmosyops. 

Hyrachytts. 
Tapirulus. 
Achmnodon. 

The rich Tongrian (Stampian) fauna is, according to authors, repre­
sented in the Sables de Fontainebleau, Puy en Velay, Ronzon, Hempstead, 
and Cadi bona in Italy. We find here Didelphys in abundance, Hymnodon, 
Amphicyon, Oynodon, Palmotherium, Paloplotherium, Ohalicotherium, and 
.Aceratherium. Of Artiodactyla, the Suillines are A nthracotherium and 
Elotherium; the Selenodonts, Hyopotamus and Gelocus. '11his list is the 
nearest known counterpart of that of the fauna of the ·white River 
epoch of North America. To reproduce · the latter, we must omit from 
the above catalogue the genera of Palmotheriidm, and replace them by 
the allied Chalicotheroid Menodus and Symborodon, subtract .Anthra· 
cotherittm, and add the great body of the Oreodontidm. Then there are 
included in the White River fauna the higher Selenodont Artiodactyles 
of the Poebrotheriidm and Hypertragulidm, the corresponding types of 
which belong to the fauna of St. Gerand le Puy in France, or the 
Aquitanian epoch, which directly succeeded the Stampian. In Eu­
rope we have here Drmnotherium, Amphitragulus, Lophiomeryx, Dor· 
eatherium; in America, Leptomeryx, Hypertragulus, Hypisodus, and Poe­
brotherium. It is curious that while Leptomeryx is also European,* it 
has not yet been found above the Phosphorites. Among Suillines, the 
Palmochrerus t of the Oregon White River beds has also not been found 

* I think M. Filhol's Prodremotherium is identical with Leptomeryx. 
t Thinohyus Marsh appears to be the same. 

-( 
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below the Aquitanian in Europe. But the American D·idelphys, * Hym­
nodon, Arnphicyon, Elotheri~trn, and Hyopotarnus, with the numerous 
Chalicotheroid species, show clearly that the White River fauna may be 
looked upon as a mixture of those of the Stampian and Aquitanian, the 
former of which is sometimes referred with reason to the Upper Eocene, 
while the latter is always left in the lowest Miocene. And the solution of 
this question of position as regards the White River beds appears to me 
to be at present by no means easy. t According to the system of Nau­
mann, it should be called Oligocene. 

Although Artiodactyles with Selenodont molars are far more abundant 
in both continents during this period than the last, ·a remarkable differ­
ence is to be observed between them. Those of Europe still largely 
consist of the types with five crescents, as represented by the numerous 
Hyopotarni and Cmnotheria, while in America the modern four-crescent­
bearing molar characterizes almost the entire suborder, the only excep­
tion being two species of Hyopotarnus. 

The following table will represent the relations of the White River 
fauna: 

~TAMPIAN AND AQUITANIAN. 

Didelphys. 

Protornyidm. 

Steneoflber. 
Leporidm. 
Hymnodon. 
Arnphicyon. 
Canis. 

Gulo.ll 

Machmrodus. 

Palmotheriidm. 

Elotheriurn. 
Palceochmrus. 

* Herpetotheri~tm Cope; Peratherium Aym. 

WHITE RIVER. 

Didelphys. 
Leptict-id~. 
Protornyiam.f 
Saccornyi~m.§ 
Steneofiber. 
Leporidm. 
Hymnodon. 
Arnphicyon. 
Canis. 
Ternnocyon. 
Enhydrocyon. 
Gulo.il 
Dinictis. 
Ma.chmrodus. 
Chalicotheriidm. 

Hyracodon. 
Acera.theriurn. 
Anchitheriu1n. 
Elotheriurn. 
Palmochmrus. 

t See Ann. Report U. S. Geol. Surv. Terrs. 1873, p. 462, where the White River beds 
are determin~d as Lower Miocene, . . 

t Ischyromys Leidy. 
§ Entoptychu.s and Pleurolicus Cope. 
IIAmphictis Porn. 



46 BULLETIN UNITED STATES GEOLOGICAL SURVEY. 

ST.A.MPIAN AND .AQUITANIAN. 

Anthracotherium. 

Anoplotheriidm. 
Hyopotamidm. 

Lophiomeryx. 
Amphitragulus. 
Leptomeryx (Phosph. ). 
Dremotherium. 

WHITE RIVER. 

Oreodontidre. 

Merycopater. 
Poifbrotherium. 
Hypertragulus. 

Leptomeryx. 

Hypisodus. 

[Vol. V. 

The Falunian epoch includes in the large sense the Langhian, Helve­
tian, and Tortonian divisions, embracing the rich deposits of the Orle­
anais, of Simorre, and of Sansan. We have here the true Miocene fauna, 
of which the following genera are characteristic: Edentat.a, Macrothe­
rium; Proboscidea,Dinotherium, Mastodon; Perissodactyla, Anchitherium, 
Listriodon; .Artiodactyla, Palmomeryx, Dicrocerus, Procer-vulus; * Car­
nivora, Amphicyon, Hymnarctos, ? Machmrodus; Quadrumana, Pliopi­
thecus. The ancient genera Anthracotheriuin and Omnotherium continue 
throughout, and the existing genera Arvicola, Lutra, and Sus appear. 
The succeeding epoch, the Oeningian, including with it the horiz(!)nS 
of Epplesheim and Pikermi, presents the additional genera Dorcathe­
rium, Helladotherium, several genera allied to Antilope, with Hippothe­
rium, the huge edentate Ancylotherium, and the monkey Mesopithecus. 

It is from these materials that we must determine by comparison the 
.American Loup Fork epoch, whose deposits are widely spread, and 
whose fauna is of well-marked character . .Although called by my pre­
decessors Pliocene in age, I have insisted that it should be referred to 
the J\iiocene series, and I think that the evidence to that effect, which I 
have produced, will be found conclusive. Nevertheless, here, as in other 
.American Tertiary horizons, the element of geographical peculiarity en­
ters, and diminishes the number of identical types. 

F.A.LUNIAN. LouP FoRK. 

Steneo.fiber. Steneo fiber. 
Macrotherium. } 
Ancylotherium. 
Amphicyon. 
Dinotherium. 
Tetralophodon. 
Aceratherium. 
A'rwhitherium. 
Listriodon. 

Morotherium. 

Amphicyon.t 
Omnobasileus. 
Tetralophodon. 
Aphelops. 

* Gaudry, 1878; Dicrocerus Cope, 1874 (not Lartet); Merycodu8 et Oosoryx Leidy, 
nomina nuda. 

t Oani8 urBinu8 Cope. 
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FALUNIAN. 

Hippotherium ( Oeningian ). 

Cmnotherium. 
A nthracotherium. 
Palmomeryx. 
Dicrocerus. 
Procervulus. 

LOUP FORK. 

Hippotherium. 
Proto hippus. 
Hippidium. * 
Oreodontidm. 

Blastomeryx. 

Procervulus. 
PTotolabis. 
Procamelus. 

47.' 

The existing genera mentioned as found in the Falunian fauna are 
. paralleled by the Dicotyles, Hystrix, and Mustela of the Loup Fork beds. 

) 

Itri~:; evident that this latter horizon retains in its Oreodontidm the same 
traces of antiquipy that the Falunian does in its Cmnotheri1tm, but show.s 
a more modern aspect in tl).e omission of Anchitherium and its replacement 
by Hippotherium and Proto hippus, and in the still more modern type Hip­
pidium. Although but six genera of the two continents are determined 
as identical in the above table, yet others, which are facing on the same 
line, are very nearly allied. Other differences are geographical. The 
facies of the Loup Fork horizon is then a compound of that of the Falu­
nian and Oeningian, or Middle and Upper Miocene. 

In commenting on the above-described fauna in 187 4, t I remarked that 
"the proper discrimination of American Pliocene remains to be accom­
plished/' It was not long after that date that material for making the 
identip.cation of this horizon on this continent first came into my hands. 
This was derived from the superior Tertiary of Oregon, and includes a 
considerable number of species of fishes, birds, and Mammalia. I pub­
lished a list of some of the species in 1S78.t The character of the faun~ 
from that region coincides with that which has · from time to time been 
unearthed in the caves and other Eastern deposits to such an extent as 
to lead us· to ~uspect that the differences between them are .-geographica:l 
only. . In Europe, the Piiocene, or Subapennine, includes, according to 
D'Orbigny (1855) and Gaudry (1878), the Plaisancian and Astian, which 
are represented at the following localities : 

8 UBAPENNINE, 

· Plaisancian.-Montpellier; Casino (Tuscany). 
Asti~n.-Perrier, n,ear Issoir, Coupet, Vialette (Upper Loire), Chagny; English 

Crag; part of deposits of the Val d' Arno. 
The characteristic of this fauna is the fact that the species belong 

mostly to existing genera, the chief exception being Hippotheriu1n. The 
horses are chiefly represented by Equus. Common genera are Arctmnys, 

* Pliohi;ppus Marsh. 
tReport Lieut~ G. M. Wheeler, IV, Palmontology of New Mexico, 1874, p. 364. 
t'Bull.' Hayden's U. S. Geol. Surv. Terrs. iv, 1878, p. 389. 
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Lepus, Elephas, Mastodon, Tapirus, Sus, Oervus, Antilope, Bos, Canis, 
Machrerodus, Felis, Ursus. In the Equus beds of Oregon, a few extinct 
genera in like manner share the field with various recent ones, while not 
a few of the bones.are not distinguishable from those of recent species. 
I give the following list, the extinct species being in italics: 
Mylodon sodalis. Canis latrans. A uchenia magna. 
Thomomys (nr.) clusius. Elephas primigenius. A uchenia vitakeriana. 
Thon;wmys ta.lpoides. Equus occidental is. Cervus fortis. 
Castor fiber. Equus major. 
Lutra near piscina'ria. A uchenia hesterna. 

The species derived from the cave formations of the Eastern States 
are more numerous, and differ from the Oregon fauna in many respects; 
yet the parallelism is close in the genera with the Equus beds on the 
one hand and the Plioeene of Europe and South America on the other. 
The dift'erences distinguishing it from the Equus beds of Oregon are, 
however, such as compel me to regard it as a distinct division of the 
Pliocene, under the name of the Megalonyx beds. 
Megatherium (p). Oastoroides. Machmrodus (sp). 
Mylodon (p). Lagomys .(s). Mastodon (sp). 
Megalonyx (p). Lepus (s). Equus (sp). 
·Sciurus (s). Anomodon. "I Hippotherium (s). 
Arctomys (s). Scalops. Tapirus (s) . 
. J aculus. Arctotherium (p ). Dicotyles (P ). 
-Arvicola (s). Procyon. Cariacus (p). 
-Erethizon. Canis (sp). Bos (s) . 
. Hydrochmrus (p). Mustela (sp). 

In the above list, the extinct genera are marked in italics. There exists, 
as a marked feature of the North American Pliocene, to which I called 
attention several years ago,* a considerable representation of the fauna of 
the Pampean formation of South America: such are twelve genera, of 
which six are extinct genera, and four are peculiar to that formation and 
fauna. The genera found in the Pampean are marked(p), and those of 
·the Subapennine (s). In the list from the Oregon localities, Mylodon and 
~Auchenia were observed to be the only distinctively Pampean genera. As 
a conclusion of the comparison of the American Equus beds in general 
with those of Europe, it may be stated that the number of identical gen­
era is so large that we may not hesitate to parallelize them as stratigraph­
jcally the same.. On the other hand, the agreement with the South 
American Pampean formation is so marked in some respects as to induce { 
us to believe that the distinction is geographic rather than stratigraphic. 
Believing that the Pampean formation contains too large a percentage 
of extinct genera to be properly regarded, as it has been, as Postpliocene 
or Quaternary, its characters, both essentially and as a result of the com­
parison which I have been able to make, refer it properly to the Pliocene. 

* Proc. Acad. Phila. 1857, 156; Proc. Am. Philos. Soc. 1869, 178. 



No.1.] · COPE ON HORIZONS OF EXTINCT VERTEBRATA • . 49 

It appears, then, that the term Pliocene or Subapennine is applicable 
to the horizon ·of this fauna in Europe and North and South· America. 

RESUME OF COMPARISONS. 

The conclusions to be derived from the facts enumerated in the pre­
ceding pages are as follows : 

I. Portions of all the faunoo of all the primary divisions of geologic time 
have been recognized on both the European and North American con­
tinents. 

II. Parallels requiring general identification of principal divisions of 
these faunoo may be detected. These are: the Coal-Measures; the Per-­
mian; . the Laramie; the Maestrichtian; the Eocene.; the Miocene. 

III. Exact identifications of restricted divisions may be made in a few­
instances only; such are the Turonian and the Niobrara; the Suessonian. 
and th~ Wasatch; the Equus beds and the Pliocene. 

It is not impossible. that some of the relations mentioned in II will be_· 
by the accession ·of further information, referrible to the list of exact 
comparisons in III. · In all cases of identification it will be necessary to~ 
employ the name first proposed with definition, for the horizon, other· 
names taking places as s,ynonymes. But in the majority of strata it'will 
be necessary to preserve the local names: thus those of Judith River, 
Bridger, White River, and Loup Fork, applying to beds having no exact; 
equivalents in Europe, cannot be set aside for older ones, but must 
themselves be applied to corresponding faunal horizons elsewhere,should, 
any such be found in future. And it will rarely happen that the, minor· 
subdivisions of such faunoo will be found to have an extent sufficient to" 
warrant their having other than local names. 

In the accompanying diagram the series of strata of Europe and North. 
America, as determined by their palooontolog~T, are placed side by side for 
the purpose of comparison. Complete parallelism can only be predicated. 
of divisions of the first order separated by horizontal lines. Such rela-­
tion is indicated by exact opposition of the areas representing the epochs , 
in question. In giving the minor divisions of the European epochs I have ' 
generally restricted myself to those of the epochs which have American• 
equivalents. Where there is no equivalent on one side or the other, the· 
vacancy is represented by a diagonal line. In employing names for­
epochs and their divisions, I have adhered to the law of priority as far as, 
my knowledge of the literature allows.* I have given a few names to 
American formations, but only in instances where such had not been 
previously given. In such cases I have preferred employing the name of 
some characteristic genus of fossils, rather than one of local origin. 

*In the European system I have been much aided by the atlas of Prof. Renevierof Lau­
sanne, and by the writings of Woodward, Gervais, Hebert, Pomel, Gaudry, Filhol, etc. 

Bull.v, 1-4 
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WEST EUROPE-Continued. 

j Rhaetic. 

Karnian. I 
1--c--------,--...,-- . Keuper. 

Norian; .. 

I Mu.oholkalk. 

I 
Thuringian. I' 

_L_o_d_e-:-VI-.a-n-.------ Permian. 

Coal·Measures. 

Conglomerate. Coal period. 

Mountain limestone. 

I Fammenian. Upper Devonian. 

Eifelian. I Middle Devonian. 

Coblenzian. I Lower Devonian. 

Ledburian. 

Ludlovian. Upp-er Silurian. 

Wenlockian. 

Llandoverian. 

.I 
Caradocian. 

J-ower Silurian. 
Llandeilian. 

Tremadocian. 

Primordial. 

= 
.• 
"" .! .. 
rll 

NORTH AMERICA-Continued. 

1----------~l ~-1 

• 1~;.--:1-1-· ~. t 

Permian. 

Coal period. 

I
. Clepsydrops shales. 

~ryops beds. 

Coal-Measures. 

Conglomerate. 

Mountain limestone. I 
I--------------+--C-M_s_k-ill-.--------- ~ 

Upper Devo~ian.I_C_h_e_m_un_g_. _____ 
1 

Hamilton. ' 

I Low~r ~~derberg i I 
Salina. I 

Niagara. 1 

1------------~------------1 

Upper Silurian. 

I 
Hudsol). I 

Lower Silurian. 1---,-----~--1 
· Tre.;Q.to,:u. 

CalQiferous. 

Primordial. 
Pots.da-q~.. 

,[ 



52 BULLETIN UNITED STATES GEOLOGICAL SURVEY. [VoZ.V. 

The oldest of these I have called the Eryops beds, from the most abun­
dant genus of Labyrinthodonts which is found in it. They contain, also, 
abundance of other Vertebrata, none of which are higher than Reptilia 
(order Theromorpha), with plants, mollusks, etc. They consist of sand­
stones, alternating whh beds of red clay and coarse conglomerate and 
sphrerosiderite, etc. They are chiefly distributed .in Northern Texas 
and Southern Indian Territory. 

The Clep8ydrops shale, named by me in 1865, forms a thin stratum, in 
Southeast Illinois and Southwest Indiana, consisting of black and rarely 
reddish carbonaceous shales and clay-s. These appear in some places to 
lie conformably on the Coal-Measures, to which they have been referred 
by previous geologists, but Collett, Gibson, and others have shown that 
it is unconformable over considerable areas. It does not belong to the 
Coal-Measures. 

The Puereo marls were first observed by me in New Mexico in 1874, 
and afterwards-found to have an extensive dm~elopment in Southwestern 
Colorado, by Endlich; in 1875. He has referred them to the lowest place 
in the Tertiary series, but the absence of fossils renders it difficult to 
_conclude whether they belong here or in the Laramie series. 

The Oregon White River beds differ from those found east of the Rocky 
Mountains, although they contain a majority of the same genera, and 
many of the sanie species. They are wanting in the important genera 
Symborodon and Menodus. To represent these genera, they have Dceo­
don, and, in addition, some peculiar genera of Rodentia, as. Entoptychus, 
Pleurolicus, and Meniscomys, and the Suilline Palceochmr'us. Among Car­
nivora, the genus Enhydrocyon is, so far as known, characteristic of them. 

The Loup Fork beds are · represented in the valley of Smith's River, 
Montana, by a horizon which may be somewhat older than that hereto­
fore known. The ,fauna presents us with the typical genera Procamel~ts, 
Hippotheriu1n, Protohippus, ]Jfastodon, and Merycochccrus, but, in addition, 
with ·the peculiar genera of Oreodontidce, Ticholeptus, Cyclopidi~ts, and 
Pithecistes, * and with Ruminants similar to Palreomeryx. The~e are 
wanting from the other parts of the formation, and I therefore name the 
two divisions the Ticholeptus and the Procamelus peds. 

I have already mentioned the Megalonyx beds as the equivalents in 
the east of North America of · the Eq~tus beds of Oregon and Califor­
-nia, but which present such important differences that they cannot be 
identified. The differences are displayed in the catalogues already given, 
the list of the Megalonyx fauna having been derived from the explora­
tion of caves in Pennsylvania+, Virginia, and Illinois. Th~. remains of 
this fauna are by no means found in caves only, but are found in swamps 
and Pliocene clays. The extinct genera characteristic of the Megctlonyx 
beds are Megatherium, Megalonyx, Castoroides, and Arctotherium j the 
genera no longer living in North America, Hydrochccnts, Tapirus. 

* Proc. Am. Philos. Soc. 1877, p. 219. 
t Loc. cit. 1871, p. 73. 
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In conclusion, ·it may be observed that the lacunoo in ,the series as pre-
. sen ted by one continent render us dependent on the other for the evidence 
necessary for the complete elucidation of the laws of the creation of ml.i­
mallife. Phylogenies can be thus constructed which would otherwise 
be impossible, and the results of researches into the earli,est types of 
Vertebrata become intelligible. Thus I have been able to prove, in sup­
port' of a thesis published in 1874, that the earliest Ungulate1lfctmmalia 
were 'pentadactyle and plantigrade. I have also shown that the ankle­
joint had not, in the _primitive Afamma.lia, the hinge-like character t,hat 
it has in the later ones, but that it is without the interlocking superior 
articulation. The small size of the brain of early Mammalia, already 
pointed out by Lartet, has received extensive confirmation by the re~ 
searches of Marsh, who has also shown the progressive increase in size 
of the. whole body in various Mammalian lines. To these results I now 
add another, which is derived frorq. \.he study of numerous Permian Ver­
tebrata, viz, that the earliest land vertebrates had a persistent chorda 
dorsalis. 

COMPARISON WITH THE SCALE DERIVED FROM PALJEOBOTANY. 

I now consider another kind of relation presented by the American 
and European horizons. I allude to the floroo, for my knowledge of 
which I am necessarily dependent on the labors of otb,ers. I first ex­
hibit the determinations of the ages of the American formations already 
discussed, made by Mr. Lesquereux on the basis of the vegetable re­
mains which they contain. I place by the side of .these my own deter­
minatious of the ages of the same beds, as ~lready related. The former 
are derived from the. full memoir of Mr. Lesquereux i~ the Annual Report 
of the United States Geological Survey of the Territorie~ for 1872, pp. 
410-417. It will be observed that there is a constant discrepancy between 
the two tables. 

'\ 

Lesquereux. Formation. Cope. 
,. 

. _.. . . • • • . . . • • • . . . • • • • . . . . . Loup :Pork .•••. ~... . . • . • . . ·Miocene . 

. _ .... _. ___ __ .... __ ... .. . .. . White River ..... : .• ~. . . .. Oligocene. 

Upper Miocene . . • . . . . . . . . Bridger . . .. • . . .. .. . . ... ~ ; Middle Eocene. · 

· ~ Wasatch . . • • • . . . . . • .. . ~ 
Miocene...... .•.• ... . .. . . . . . Lower Eocene. 

. Green R1ver .......... . 

Lower Eocene . . . • • • . • • • .. Laramie . . . . • . .. . • . . • .. . . Upper Cretaceous. ' 
-~ 

If the determinations of Mr. Lesquereux be correct,* it is evident from 
the above that the vegetable life of North America reached its present 
condition one epoch or period earlier~ than the higher Vertebrata,, and 
that the IH!>menclature is thus thrown back by so much. It would ap­
pear that the recent flora of North America is a period older than the 

*The above parallels are well presented by Dt. Peale in his report to Dr. Hayden, 
Ann. Rept. U. S. Geol. Surv. Terrs. 1874, p. 141 et seq. 
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fauna, i. e., has persisted longer than the latter by a certain length of. 
geologic time. Applying the same reasoning to the past, I embodied · 
the idea in reference to the Laramie period (~'Fort Union") in the state­
ment that "a cretaceous fauna was then contemporary with a tertiary 
flora"; and, later, that "an eocene fauna w~s contemporary with a mio­
cene flora." It may have to be added that a miocene fauna was contempo­
rary with a pliocene flora. Since Mr. Lesquereux has the support of the 
best palreobotanists of Europe, in his conclusions, it is useless to take 
the ground assumed by a few of my colleagues, that the former gentle­
man has simply erred in his determinations. He gives us grounds for 
believing that he has not done so, by giving us the European standard 
by which his identifications are governed.* It is as follows: 

Plio'Cene _ • • • . Lower limits not positively :fixed; largely developed in Italy. ·f (Sub­

apennine,-E.D.C.) 
Miocene __ . _. Oeningian; Mayencian; Aquitanian. 

I 

Ol~gocene __ . Tongrian. 

Eocene__ _ _ _ _ Gypse of Aix; Alum Bay; Mt. Bolca; London Clay; Sheppey; Gres 

of the Sarthe. 

' I Upper Landenian; Sezanne (=Paniselian). 
Suessonian (Llgnitic Soissonais; Sables de Bracheux); Lower Lan-

Paleocene , . . denian. 

l Hersian; Gelinden. 
Limestone of Mons, overlying unconformably the Maestrichtian. 

This system, it will be observed, is almost exactly identical with that 
employed in the preceding pages as the standard of comparison for the 
Vertebrata. Yet it has resulted, from a most careful comparison of both 
faunre and florre of America with this standard scale, that two distinct 
palreontological series have to be adopted, the one for the vertebrate 
life and the other for the plants of the Western Continent. If this re­
sult be accurate, and there appears to be no av.oiding it, an explanation 
must be sought. There are only two possible ones: either the animal 
life of North .An,lerica has lagged behind that of Europe by one period 
during past geologic time; or, secondly, the vegetable life of America 
has been equ·ally in advance of that of Europe during the same period. 
In other words, if the plant-life of the continents was contemporaneous, 
ancient types of animals remained a period longer in North America 
than in Europe. If animal life was contemporaneous, plant-life had ad­
vanced by one period in Europe beyond that which it had attained in 
North America. In either case, the faunal or the floral standard of esti­
mation of geologic age of strata for North America is a false one, since 
there can be but one standard of comparison for anything. But this 
great fact being understood, the evidence of each of the great depart­
ments of life possesses its own intrinsic value. 

---------------------------------
*Ann. Report U.S. Geol. Surv. Terrs. 1874, p. 285. 



Art. III.-Observations on the Faunre oC the Miocene 
Tertiaries oC Oregon. 

By E. D. Cope. 

A considerable number , of Vertebrata, almost exclusively Mammalia, 
have been described by authors from the White River and Pliocene for­
mations of Oregon. The descriptions are found in Professor Leidy's con­
tribution to the Final Report of the United St~tes Geological Survey 
under Dr. Hayden (Vol. I); in those of Professor Marsh in the American 
Journal of Science; in a paper by Mr; Bettany in the Quarterly Journal 
of the Geological Society of London for 1876; and in a paper by niyself 

, (Paleontological Bulletin No. 30) in the :{>roceedings of the American 
Philosophical Society, published in December, 1878.* Having recently 
had the opportunity of inspecting a considerable amount of material from 
the horizons in question, I give a list of the species which I have observed. 
A few new ones occur ·in collections-received since the publication of my 
last paper, and are now described, together with some of interest from 
the Loup Fork beds of the same region. 

White River Fauna. 

TESTUDINATA. 

STYLEMYS OREGONENSIS Leidy. 

RODENTIA. 
I 

STENEOFIDER GRADATUS Cope. 
STENEOFIBE,R ~ NEBRASOENSIS Leidy. 
MENISOO]}IYS HIPPODUS Cope. 
MENISOOMYS MUI,.TIPLIOATUS Cope. 

~LEUROLIOUS SULOIFRONS Uope. 
ENTOPTYOHUS OA VIFRONS Cope. 
ENTOPTYOHUS PLANH'R,ONS Cope. 

E~TOPTYOHUS ORASSIRAMIS Cope. 
P.A.L~OLAGUS HAYDEN! Leidy. 

*See al,so the American Naturalist, December, 1878. 
55 
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CARNIVORA. 

HOPLOPHONEUS BRACHYOPS Cope. 
MACHJERODUS STRIGIDENS Cope. 
ENHYDROCYON STENOCEPHALUS, gen. et sp.uov. 

[VoZ.V. 

Generic Characters.- Dental formula: I. ~ ; . C. t; Pm. f; M. f· The 
superior premolars consist of two ordinary and one sectorial; the 
first and second are both compressed, two-rooted, and in the typical 
species with median lobe of posterior cutting edge. The two true mo­
l~us are transverse and tubercular. The three inferior premolars are 

. all two-rooted, and with posterior lobe in the two known speci~s. The 
heel of the sectorial is cutting, as in Temnocyon, and the internal tuber­
cle is present. There is at least one inferior tubercular tooth; speci­
mens are injured so as not to display a second. 

In a nearly complete cranium belonging to the typical species of this 
genus, we observe the shortness of the facial part of the skull as com- ­
pared with the length of the cerebral, and also the constriction of the 
skpll behind the orbits. The zygomatic arches are robust and expanded, 
and the sagittal crest is high. The auditory bullre are inflated and thin­
walled. 

The dentition of this genus refers it to the Oanidre, but the form of the 
skull resembles that.of Putorius vison and Lutra. 

Specific Oharacters.-The principal cusps of the inferior premolars 
present cutting edges, as does the median posterior lobe. In both third 
and fourth there is a small conic heel posteriorly, but an anterior basal 
tubercle on the fourth only. The sectorial is large and robust, and the 
heel is short, with an absolutely me.dian cutting edge. The first tuber­
cular is longer than wide, and presents · a nearly median cusp in front, 
which is joined to a low one on the internal border of the crown. 

The superior canine has an obtuse cutting edge on the anterior and 
posterior borders of the inner side. The :first (third) superior premolar 
is near to it, and is rather large, displaying a median cutting lobe and 
low posterior heel. The fourth is simil:tr but larger. The sectorial is 
much worn in the only specimen where it is preserved; it is rather short, 
and is widened anteriorly. The :first tubercular is large, and has con­
siderable transverse extent; it is a little wider externally than inter­
nally, and has much the form of the corresponding tooth in Canis. The 
second tubercular is transverse and small, not being much more than 
half the length of the first, and is situated in contact with it. 

The cranium is remarkable for the anterior position of the orbits, and 
the associated shortening of the face and lengthening of the parietal 
region. The orbits look somewhat forwards and very little upwards. The 
superciliary region is slightly prominent, and there is a prelachrymal 
concavity. The infraorbital foramen is moderate, and is situated mostly 
above the posterior part of the fourth premolar. The muzzle is fiat 
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above, and the nasal bones are wide, · and are not elnarginate above the 
osseous nares, as in many recent Carnivora. Posteriorly, the superior 
border of the brain-case descends, but the parietal bones maintain a 
gently convex outline in their high sagittaJ crest. The supraoccipital 
region is elevated, ~nd projects posteriorly. 

Measurements. 

Specimen No. 1. 
M. 

Antero-posterior diameter of second superior premolar.. •• • • •• • . • • .• . . . . . . . . • . 0.010 
Antero-posterior diameter of third inferior premolar .• __ ••....•............... · 0.013 
Widt}J. of base of third inferior premolar........ . . •• • . • . .. . . . . . . . . . • . • . . . . . . . 0.0065 
Elevation of .crown of third inferior premolar .•••••...••.•• _ ••• ~... • • • • • . . . • • 0. 010 

n· t r £ . . t . 15 transverse ......•.. ···-·· •••• ··-··········---· 0.010 
1ame er o m erwr_ sec ona ~ ·antero-posterior~_ .• ~ •••. ___ ......... _ ...... _.. 0.021 

Width of firs_t tubercular ...•••••••.••••• _ ..•.•••..•...••••••••.• :. • . . . • . . . . . 0.006 

Specimen No. 2. 

Total length of cranium.~· - ....... _ _. ___ .:.: ..•.•... __ ...•• : •.••••.•••.•••.... 0.170 
Width'across zygomatic arches .•.•..........••••.•.•.•••.•.•••••...••..••••• 0.1f4 
Least width behind orbits ........ ~ ..... .: ............................ ~ ........ 0.024 
Depth of cranium with crest at otic bull~ .. ~ .......... ~ ..................... : 0.070 
Vertical diameter of orbit ............................ ····-····-·-· .••••....• 0.025 
Length frow orbit to end of muzzle (axial) ................................... 0.040 
Interorbital width .....•................•..............•.•......•.......•... 0.043 
Width of muzzle above second premolar ..................... ~....... • •. .. . . . • 0.018 
Length of superior molar series .• __ ••...•.•••••...•.•••••••...•... _.. . . . • . . . • 0. 051 
Length of fourth premolar ....... ·. -~--·· ••............••••.......•...... · ...• 0.012 
Length ofsectorial .............•.•............... -----· .•.••...........•.... 0.016· 
Length of first tubercular...... . . • . . . . • .. . . • . .. . . . . . .. .. . . . . . . . . . .. . . . . . . . .. . 0. 008 
Width of :first tubercular .................................................... 0.015 
Width of second tubercular .................................................. 0.0085 

The length of the skull is about that of the Coyote, but it is much 
more robust in all its proportions excepting the postorbital constriction. 

Discovered by Oharles H. Sternberg in the Oregon White River beds 
of the John Day River region. 
ENHYDROOYON BASILATUS, sp. nov. 

This Carnivore is represented by a mandible with coossified rami, 
which are broken off behind the sectorial teeth. The· crowns of the 
latter and but one incisor and one canine tooth remain. The premolars· 
and one canine are in good preservation. 

These portions indicate an animal of the same general character as 
the Enhydrocyon stenocephalus, . but of larger and more robust propor­
tions, and characterized by many dental peculiarities. These will be at 
once pointed out. The canine is directed upwards and a little outwards, 
and possesses two obtuse ridges bounding the interior face. The third 
incisor is compressed and truncate superiorly and distally. The first 
(second) premolar is two-rooted, compressed, and trilobate. It consists 
of a principal cutting edge little elevated, and a small accessory lobe 
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at each extremity of the crown; its base"is expanded pdsteriorly. The 
principal cusp of the third premolar is more elevated, and, besides the 
anterior and posterior tubercles, there is a basal posterior heel, which is 
continued as an expansion of the inner base of tlte crown. In the fourth 
premolar, the base of the crown is expanded, especially posteriorly; the 
principal cusp has a nearly circular section at the base, and the posterior 
median lobe is a subconic tubercle standing on the middle of tlie heel. 
The sectorial is large and relatively rather narrow, but the details of its 
form are not ascertainable. 

Measurements. 
• M. 

Length of dental series, including canine and sectoriaL. • • • • . • • • • • • • • . • • • • • • • • 0. 076 
Length of the base of the sectorial··---- •••••.......••••••....•.••••••••••••. 0.024 
Length of the premolar series ..•....••••••• ~........... •• • ••• . . . • • • •• •••• •. . . . 0.037 
Length of the fourth premolar ....................... ~. . • . . • . . • • • • . . . • . . . • . . . . 0. 016 
Width of the fourth premolar.... . . . • • . . . . • . . . . • • • • . • . • • . • • . . . • . • •• • • • • • • • • . . 0.009 
Length of the third premolar ..•.•.•.••..•••••••........••••••...••••• ---··-. 0.013 
Width of the third premolar. · ••••. ---- ............•••••..•••..•••••••••••••.. 0.008 
Length of the second premolar .•••..•• . ...•• ---~ .... -~-- .•••••••••••...••••• 0.009 
Width between centres of crowns of fourth 'premolars .•.•.. -----· .•••••.••••• 0.034 
Length of symphysis .. ~ ...•• ~ •... : .. : .•...• ~ : . . . . . . . . . . . . . . . • . . . . • . . • • • • • • . . 0.035 

This species was probably of the dimensions of the Gray Wolf. Found 
by Mr. Sternberg in the same region as the E. stenocephalu.s. 

TEMNOCYON ALTIGENIS Cope. 
CANIS HAR'l'SHORNIANUS Cope . 
C.ANIS.GEISMARIANUS Cope. 

CANIS CUSPIGERUS Cope. 

CANIS LIPPINCOTTIANUS O~pe. 
CANIS GREGARIUS Cope. 

PERISSODACTYLA. 

DJEODON SHOSHONENSIS Cope. 
ACERATHERIUM PACIFICUM Leidy. 

ANCHIT}J:ERIUM EQUICEPS Cope. 

ANCHITHERIUM BR.ACHYLOPHUM Cope. 

ANCHITHERIUM LONGICRISTE Cope. 

ARTIODACTYLA. 

ELOTHERIUM IMPE~ATOR Leidy. 

P ALJEOCH<ERUS CONDON! Marsh. 
P .A,LJE,OCH<ERUS PRISTINUS Leidy. 

P ALJEOCH<ERUS SOCIALIS Marsh. 

}lERYCOP ATER GUYOTIANUS Cope. 
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EUCROTAPHUS SUPERBUS Leidy. 
EUCROTAPHUS OCCIDENT.A.LIS Marsh. 
MERYCOCHillRUS . LEIDY! Bettany. 
MERYCOCHillRUS TEl\iPORALIS Bettany. 
POEBROTHERIUM STERNBERGII, sp. nov. 

59 

This Ruminant is represented by a considerable part of the skeleton 
with both mandibular rami supporting the teeth, of one individual. The 
bones are all in close proximity, and sometimes in undisturbed relation, 
in a single block of stone . 

. The species to which I give the above name presents the characters 
already ascribed to the genus Poebrotherium by Leidy as regards cranial 
features, and by myself as regards the rest of the skeleton. The third 
and fourth metacarpals are n,ot coossifi.~d, and the second and fifth are 
not distinguishable. · The preservation of the premaxillary bone in this 
species enables me to demonstrate the presence of superior incisor teeth, 
a character the presence of which I have heretofore only inferred. .As 
compared with the P. vilsoni, the species differs in its superior size and 
greater relative robustness. This is seen in the greater depth of the 
mandibular ramus, and the greater stoutness of the metapodial and 
other limb-bones. The last inferior molar tooth presents a character­
istic peculiarity. The . anterior external cusp is separated by a deep 
gTooYe which divides the external side of the crown to the base from 
the succeeding cusp. It results that Qn trituration, the anterior exter­
nal crescent is isolated, and does not communicate by its posterior horn 
with the succeeding crescent, as in P. vilsoni. The last premolar is more 
~obust than that of the P. vilsoni, the width. of the half-worn surface 
being half the length of t4e tooth and enclosing behind an enamel fossa. 
In P. vilsoni, this tooth is more compressed, and the fossa is represented 
by an open groove. The first inferior premolar occupies the middle of 
the diastema following the canine, instead of standing near the canine 
as in P. vilsoni. 

jlfeasurements. 
M. 

D' · t . f 1. t 
1 

5 antero-posterior ...••. : ...... . ••• . . • •. . . • . . 0.020 
1ame ·er o as mo ar .... ---- .. (.transverse ...•••...•••..... • •••........•.. 0.009 

D' t f lt' t 1 5 antero-posterior ...••••....••••...•••...•••. · 0.013 
1ame er o penu 1ma e mo ar .. ~transverse .... ·-- ~ -- .••••. ·-·· .••••..• , ••. 0.009 

Depth of ramus at second molar . . . . ........ . . . . . . . . . . . . . . . . ••....... ... . . . . .. 0.025 
Length of ramus from third molar to extreme posterior edge. . . . . . . . . . . . . . . . . • . 0.061 
Length of metacarpus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.178 
Transverse proximal diameter of the two metacarpi ~ ,.. . . . . . • . . • . . . . . • . • . . . . . 0.029 
Greatest diameter of the head of the humerus ..............•...•........•... . 0.053 
Antero-posterior diameter of the condyle of the femur ... , ....... · ...•........ .-. 0.048 

This species is namedin honor of Charles H. Sternberg, the indefati­
gable explorer of the fossil deposits of the West. 

BOOCHillRUS HUMEROSUS, gen. et sp. nov . . 
Generic Characters.-:-The species on which this genus is founded, js 

represented by a part of the skeleton, which is unfortunately not accom-
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panied by cranial bones or teeth. The characters are, however, suffi­
ciently clear for purposes of determination. The great tuberosity of 
the humerus is produced beyond the head, and does not close round the 
bicipital groove.· The intertrochlear ridge is well developed, and t}lere 
is no internal epicondyle; the external epicondyle is moderately devel­
oped. On the carpal extremity of the ulno-radius, the facets of the 
scaphoid, lunar," and cuneiform bones, are distinguished by . strong 
oblique ridges, and t~e last named is nearly in the horizontal line of the 
two others. In the carpus, -the trat:czoides is distinct, and the trapezium 
wanting. The unciform is in contact with the lunar. Metacarpals two, 
distinct from each other, with free rudiments of the second and fifth at 
their proximal extremities. Their distal keels confined to the posterior 
faces of their extremities. Phalanges depressed; tmgues short, obtuse. 

In the above description is found a combination of characters not 
known to me to exist in any recent or extinct genus of Artiodactyla. 
Several of its features indicate affinity to the suilline division, while 
others point to the Ruminantia. The imperfect distal articulation of 
the metacarpals is characteristic of the extinct types Oreodontidm and 
Poe'brotheriidm, and the two distinct metacarpals constitute the resem­
blance to the latter family the stronger. The latter characte_r is, how­
ever, not inconsistent with the Omnivora, and the depressed phalanges 
add to the weight of affinity in this direction. The distal extremity of 
the humerus is much like that of a peccary. The distal articular sur­
face of the ulno-radius points, however, again to the Rttminantia of the 
g-"roup Pecora,, displaying a specialization quite in contrast with the 
primitive character of the metacarpo-phalangeal articulation. From 
these considerations it can be seen that it is not easy to affirm whether 
this genus possesses bunodont or selenodont dentition. If I may ven­
ture an inference as to the affinities of the genus, I would suggest that 
it will be found to be as nearly allied to the Hypertragulidm as to the 
Oreodontidm, though not without suilline. affinities. 

Specific Oharacters.-Tl!e only species of this genus known to me is of 
large size. It is r~presented by the greater part of a scapula and both 
anterior limbs and feet; by the pelvis, femur, and part of tibia, and by _ 
some vertebroo; · all found -in immediate associat:lon by Mr. Sternberg. 
These remains· indicate an animal of the size of the Rhinocertts indicus. 
The animal is characterized by the massive proportions of the humerus 
as compared with the fen;mr, and by the short, robust form .of the meta­
carpals. 

In the iwmerus, the external border of the great tuberosity is entire, 
and is · not reverted, but descends backwards like the remainder of the 
surface. The apex ·of the great tuberosity is much recurved, rising 
steeply proximad of the head. The bicipital groove is deep. The lesser 
trochanter is large and simply conic; its transverse extent is not great. 
External to its base is a small tuberosity, which is represented in Bos, 
but not in Dicotyles or SttS. The deltoid crest is very prominent, de-
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scending to the middle of the length of the humerus, befo.re abruptly 
sinking to the shaft. Its continuation is very prominent as it crosses 
the axis of the shaft and becomes the anterior bounding ridge of the 
internal side of the distal extremity. The section of the shaft is thus 
subtriangular at all points, the obtuse apex of the triangles revolving 
from the external side proximally, to the iriternal distally. The external 
epicondyle is proxhnal to the condyle, as in Dicotyles, but is more prom:~ 
inent than in that genus, and more as ~it Oreodo·n. It is the extremity 
of the external .acute .edge of the humerus, which, rising from the shaft 
at a point 90° .posterior to the extremity of the deltoid ridge, turns for-

. wards to the external epicondyle. The condyle'S are transverse and not 
much contracted from side to side. The intertrochlear ridge is sharper 
than in the species of -Oreodon, Dicotyles, or Sus, and is continued round . 
to the shaft anteriorly, as in Bos. The condyles otherwise resemble those 
of Dicotyles, not being so contracted in .their free margins as in Bos. · 

}lfeasurements of the Humerus. 
M. 

Total length .•••••.• _ .......... _ . . . ......•••••.•.•...••• · .••...• ~ •...••...... · 0. 500 
Length from middle of head ..••••...•..••.. .. : •••..••••..•.••..•.••....•.•... 0.425 

Diamete-r of proximal encl5 antero-posterior . -- •• :· ... - .. .•.••...• -........ -.. 0.140 
~transverse .••••.........•••...••........•...... 0.170 

D' t f h 1 ~antero-posterior .••••...•••.....•............. ·-- ~ -- .••••. · 0.100 
lame er o. eac) transverse ............................................... 0.100 

Width of humerus near extremity of deltoid crest. . . . • • . . • • . . .. .. . . . • • • . . .. . . . 0.130 

D. t f h f. • b 1 . fd . ~antero-posterior ....... 0.078 1ame er o s a 't JUSt · e ow extremtty o elt01d crest t 
0 065 · ran~verse . • . • • . . • • ••• . 

Width at epicondyle .......•.• ~ ...................................... · ....... .. 0.130 
Transverse diameter of condyles .••....•...•.•••...••......... · ... ~ ...... ~. . • . . 0.120 

~ 
intemallv. : .•...•.•.....•....••..•••.. 0.070 

Antero-posterior diameter of condyles at constriction .....•.••..•••.•.....••. 0.0~5 
externally . • • • . . • . . • . • .. • . . ... . . . . • • • . . O;OvO 

This bone ,has about the size of the corresponding one of the Rhino-
\ cerus ·indicus. · 

The· carpal extremity of the ulno-radius is extended transversely. The 
cuneiform or ulnar articular face forms posteriorly two-fifths the entire 
extremity, and is only recurved in the external part of its posterior 
border, which is very concave. The ridge which separates it from the 
lunar surface is very oblique, following just outside ,of the ulno-radial 
suture, and \contracting the ctmeiform facet anteriorly. Distally and 
}losteriorly it forms the external border of the posteriorly Teverted lunar 
facet, bounding a deep fossa, which is posterior to the cm:ieiform facet 
on its inner side. The lunar facet widens behind at the expense of the 

. scaphoid, so that the scapho-iunar Tidge is even more oblique than the 
!uno-cuneiform. This ridge ·disappears supero-anteriorly, and the lunar 
facet is recurved upwards, occupying the distal extremity of a. strong 
median ridge of the ulno-radius. The reverted 11ortion is almost a half 
circle iri. outline, and is partly continuous with the scaphoid fucet. The. 

• 
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latter is subtriangular in outline, its apex being the point of conjunction 
of the scapho-lunar ridge with the internal border, just posterior to its 
greatest convexity. Its superior boi1ndary is interrupted by the wide 
groove which separates the median ridge from the internal border of 
the distal part of the ra(tius. 

Mea:Surements of the Ulno-radi·us. 
M. 

Transverse diameter, total ..•.••...•.. · .•••...•••.....••.• ------ .. ··--· .•...... 0.1].0 
Transverse diameter of ulna ..••••...••..•.••••••..•. ; ......................... 0.050 

J 
externally ...................... 0.035 

A t t · li t f t' 1 .e. at middle ofulm~----·· .......... 0.021 n ero-pos enor < arne er o ar 1cu ar ~ace l . . . .· · l":c: . ~t l~no-cunmform ndge .......... O.O.)u 
mternally ....................... 0.045 

But for the extent and transverse position of the ulnar portion of this 
articular face, it might be regarded as pertaining to a typical Ruminant. 

The length of the carpus is about three-fourths its width, the proximal 
elements being larger than the (listal. A feature of its anterior face is 
the close approximation of the inferior angle of the lunar to the superior 
angle of the third metacarpus, which allows the magnum and unciform 
a very slight contact. The external face of the scaphoid is ·chiefly lat­
eral; its posterior border is a vertical, short tuberosity. The· proximal 
face is abruptly decurved at the anterior outer angle, to meet the lunar. 
There are two separate oval superior lunar facets, and one narrow an­
terior inferior one. The inferior face is nearly equally divided by a 
low cross ridge which fits a concavity of the posterior part of the mag­
num. The lunar is the largest bone of the · carpus. Its proximal face 
is ·decurved anteriorly, posteriorly, and on each side, and is twice as 
long as wide at the middle. The postero-internal and antero-external 
angles are produced, the latter into a compressed process which articu­
lates with the adjacent angle of the cm1eiform. Besides this facet there 
is one . other for the cuneiform, which occupies the posterior half of the 
inferior part of the outer side, and is separated from the superior edge, 
by a deep groove. The unciform facet is in front nearly as wide as that 
of the magnum, but grows gradually narrower posteriorly. The facet 

· for the magnum is concave, and grows very wide posteriorly, with the 
posterior internal angle produced downwards. The proximal facet of 
the cuneiform is very concave, the anterior and posterior borders being 
elevated, and the internal and external decurved; the latter prolonged 
a little backwards. Below this extremity on the external aspect is a 
fossa. The pi~iform facet makes an angle of 90° with the ulnar, and 
extends behind and along the posterior edge of the latter to its apex. 
The unciform facet is simple, and is in shape a right-angled triangle 
with convex hypothenuse. The posterior aspect of this bone is concave. 
· The proximal face of the trapezoides is longer than wide, convex an­

·tero-posteriorly, and subdiamond-shaped. The inferior face is narrow 
slibdiamond-shaped, and has less than half the area of the proximal. 
There is ·a small round tuberosity on the posterior border, and no trace 

i 
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of facet for a trapezium. The anterior face of the magnum is wider than 
long, and_ is divided into three planes. The proximal extremity is di­
vided into two areas by a high antero-posterior Jieel. The inner area is 
the larger, an!l is bounded by the entire superior border of the anterior 
face of the bone. · The outer area; or the lunar facet, extends very ob­
liquely downwards, most so in front, where it forms the external side of 
the magnum. It is interrupted by a large sinus, which leaves the pos­
terior portion of the face . narrow and transverse. Behind it is first ~ 
fossa and then two short tub~rosities, o:ne above and external to th€ 
other. The inferior face is undivided, and is concave antero-posteriorly, 
and convex transversely. .The unciform is the second bone . of the car­
pus in size. Its-anterior ~ace is broader than long, and is convex trans­
versely. The inner face has in front a large trapezoidal facet for th'e 
third metacarpus, which is only separated from that of the hmar by the 
angle. The superior face is divided, by an angular ritlge nea~ly parallel 
with the inner border, into two unequal faces for the lunar and cunei­
'form. The latter is half as wide posteriorly as long, and terminates an­
teriorly in an obtuse angle. The distal face is undivided, but is recutved 
postero-extern~lly, apparently offering a narrow facet for the fifth meta-. 
carpus. This face nearly meets the cuneiform face posteriorly. Behind 
both the unciform is produced into a decurved, subconic tuberosity. 

Measurements of the Carpus.* 
M. 

D. t f h 'd {antero-posterior ...••............ 0.066 
1ame er o scap 01 ·-······ •..• -•• -•.••••. ·· 1 . di 1 0 0 · ong:ttu na . . • • . . . • • • • . . . . . • . . . . , 48 

D' t - f . 1 f: f h 'd - 5 antero-posterior .•••••••••••..••• 0.048 
1ame ero proxima aceo scap 01 · ....... {transverse ........ _ ••...•.•...•.• 0.030 · 

D' t fd' t 1 f f h 'd 5 antero'-posteri.or •••••'·--··· ....... 0.048 
1ame er o IS .a ace .o scap 01 ........ {transverse ..• ~ ................... 0.023 

- . · - ~ tr - 5 anteriorly . . . . . . . . . 0.047 
Diameter of proximal face of lunar ..•.••.. ~ - ansverse · · { at1middle .•... -- ~ .. 0.032 

longitudinal. .................. ~- 0.053 

Diameter of anterior face of lunar •.....••. 5 longitudinal.·-···-··-· · • ·. ; • - ~- • 0.048 
{transverse ....................... 0.032 

Diameter of cuneiform ................ · .-... 5 antero-posterior, oblique ·--- .... - 0.059 
. { transverse, behind . .. . . . .. .. . . . .. 0.040 

n· t f . 1 f: f '£ - ~ antero-posterior ................. 0.040. 
1ame er o proxima ace o cune1 orm .•.. {transverse .•.... ··---~ ...•.. ··~· o.o44 

n· t fd' t i 'f: · ·f- i£ 5 antero-posterior ... ~:. ............ 0.040 
utme er o IS a _ace~ cune orm ....... { tr.ansverse ~ ..••• ; .. :..· •• ·--~· ~--- 0.031 

Length of trap~zoides ......... -••• .' ........................................... 0.027 

Diameter of proximal face of trapezoides ... { antero-posterior · ·• -~ . : ~----· .... 0.029 
. transverse .............. ;_ ........ 0.016 

Diameter of distal end of trapezoides ...... 5 antero-posterior .. ---- •. - •••. --.. 0.020 
{transverse ........................ 0.010 . r . { anteriorly . . . . . . . . . 0.0'29 

_ _ longitudmal 0 
Diameter of magnum ..................... ~ . ex~rnally .... - --.. 0.04 

1 
L' ·transverse, postenorly •. ~ ........ _0.047 

- , antero-posteriorly, outer side ..... 0.055 

*These measurements are always th~, greatest, ~nd are axi~l, or in str~ight lines. 
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· Measurements of the · Carpus-Continued. 
M. 

Diameter oflunar face of magnum ..••••• __ { antero-posteriorly ............... 0.046 
transversely . • • • .. . . . . . • • • . . • • • • . 0.-031 

Diameter of distal face of magnum ........ 5 antero-posteriorly •••....... - .... 0.040 
- ~ transveJ;sely ..................... 0.048 

· -~antero-posterior ................. 0.080 
Diameter of unciform . • • • • . . . • • • • • • • • ... . . · tran~ver~e .•• _. ••• • • • • . • • • . . .. . . .. 0.053 

longitudinal, m front ....•.••.•... 0.040 

Diameteroflunar facet .................... 5 antero-posterior ................. 0.047 
~transverse (least) ...... -~·--· .... 0.016 

Diameter of cuneiform facet .•••••......... 5 antero-posterior . . • • • • • . • • • • . . . . . 0.052 
· , . ~transverse (behind) .............. 0.028 

i>iameter of 4th metacarpal facet .......... 5 antero-posterior- ................ 0;044 
· ~transverse ....................... 0.046 

.As already remarked, this carpus displays resemblances to some re­
cent types, and possesses some which are not known among living 
Artiodactyla. The :inferior face of the scaphoid is ~arrower from side to 
·side than in the Ruminantia or Sus, Dicotyles only approaching but not 
equalling it in this respect. The' strong inferior keel of the lunar ex­
ceeds that seen in any of the RuminanUa or Omnivora. The pisiform 
facet is more oblique than in those groups. The posterior tuberosities 
of the magnum and unciform are larger than those of the genera of 
either group, while the distinct trapezoides, the slightly shortened mag­
num and unciform, and slight decurvature of the cuneiform facet of the 

_· unciform posteriorly, are suilline characters. 
The metacarpals are robust, but flattened antero-posteriorly. The. rudi­

ments of the second and fifth are free, and the latter is the larger. The 
third has a considerable. surface of contact with . the unciform; its an­
terior face displays .two shallow fossrn, one at each superior angle. The 
corresponding positions on the fourth metacarpal are occupied by two 
low bosse~. Otherwise the surfaces of the shafts of these bones are uni­
form. The .phalangeal articular face is well · reverted anteriorly and 
posteriorly, _and is not bounded by a transverse depression anteriorly 
above. The .carina is short, though promin-ent, and extends to the middle 
of the distal extremity. The lateral distal .tuberosities are very low. 

Measurements of the ]fetacarpals. 
Y. 

Length of M. III...... . • • • • • . . . . . . . • • •.• • . • . • • • • . . . . . . . • . • • • . . • • • • • . . . • . . . • • • • 0.~10 
Length of~. IV .•.•.. -~···· .............•••••..••...••••. ······" ••••........ 0.190 

D
. fM 

11
.
1 

. 
11 

{transverse (total) .................... 0.063 
1ameter o . proxima y . • • • . • • . . t t . 0 055 · an ero-pos en or . • • • • . • . . • . .. • • . . . . . . . 

D' t f M 111 d' t II 5 transverse ........................... 0.053 
lame er 0 

• . IS a Y • • • • .... • • • • ~ antero-posterior (chord) ........... -.. 0.045 

D' t fM IV . II 5 transverse. ···u~· .................... 0.054 
mme er 0 

• proxima Y ·········~antero-posterior .................... 0.045 

D' t f M IV d' t II 5 tra_nsvers~---- .... ~--- ............... 0.043 
mme er 0 

: lS a -Y .... · • • • .... • ~ antero-posterior (chord)...... .. .. • • • • 0.048 
Length of M. II .•••••••••••••..•••••....•••••..•••..•.•..•••••••.•.•••..••••. 0.0~ 
Length of M. V .•••••.•••••••••.••••••••.••••..•••••••.•••..••••• -•.•••.••••.•• 0.040 
Diameter of M. V antero-posteriorly ••••.•••••••••.•••••••••••••••••••••••••.•. 0.021 . 

... 
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The phalanges are more depre~sed than in any ge:q.us of Artiodactyla 
known to me, excepting Hippopotamus. The proximal articular surface 
of the first is gently concave, with the anterior border not produced. 
The shaft is not contracted, and is regularly convex above or anteriorly. 
The. distal articular face is narrower above and not produced. The 
superior border of the proximal face of th@ second phalange is produced 
medially. The distal face is n~rrowed and prbduced upwarus, so as to 
stand in high re~ef, from which it results that the middle of the shaft is 
very concave above. The external and ·internat borders of the inferior 
or posterior part of the distal face, are produced backwards, covering 
lateral basal ridges of more than half the length of the shaft, which form 
the inferior border of lateral fossm. One unguis is preserved. It is 
distinct in form from that of Hippopotamus, Sus, or JJicotyles, and re­
sembles that of the llama. It is short, obtuse, and compressed. The 
external face is nearly, plane fore and aft, and slightly convex vertically. 
The inner is convex fore and aft, and concave vertically. The profile. 
descends steeply to the apex, the curve commencing but little beyond 
the base. The inferior face is at right angles to the interior face, and is 
moderately ~ide. 

Mea_surmnents of the Phalanges. 
. M. 

Median length offirst ofM. IV .••••.•••••...........••...•.•. ---· .•.••. ··"··- 0.066 
p · 1 d ' · · . 5 antero-po~terior .... ____ _. __ 0.042 

roxima lamete; ·-···· .. ·-·--· ---·· ··--··. ·--· {transverse.----·---····--·· 0.055 

. . • { ·antero-posterior (median) .. 0.030 
D1stald1ameter ...•....•.•.....•••..•••••.•••.. t ( t t) oor-5 . ransverse .grea es . . . • • . • . v 
Median length of second pha.lange .••••• · .. __ ...••• _ ... _. _ ....••....•......•.. 0.055 
n· t f . . . 5 antero-posterior --- .... --. 0.035 

1ame er o sec?nd phalange proximally ....... - { transverse_ ...•• : .. ~ _ ... _.. 0. 045 

n· t f l h . 5 antero-posterior-~-- ....... 0.032 
1ame er o seconc p alange distally ........... ·{ transverse ................. 0.041 

Length of ungual phalange below ..••...••... __ .. . . . . . . .. . . .. . . . . . . . . . . . . . . . 0. 042 

P · 1 d' t f l antero-posterior .....•....• 0.032 roxima mme er 0 ungual phalange •.. - . - - - - . . . 0 on5 . _ transverse . . . • • • . . . . . • . . • • . ~ 

The femur is slender as compared with the humerus, and of moderate 
length. The great trochanter is produced, but not beyond the lh:ie 9f' 
the convexity of the head, and is not much recurved. The · expanse 
externally is about as great as that of the head internally. The tro­
chanteric fossa is not large, and is cut· off below by a plane surface at 
the base of the great trochanter, whose superior bordm~ forms a curved 
line connecting the great and little trochanters. The latter is large and 

~- · projects well inwards. The fossa ligamenti teris is large and central, 
having no conneetion with t1J.e border of the head of the femur. · The 
posterior side of the shaft is flat, and the anterior faee regularly convex. 
The two · faees meet externally in a well-marked representative of the 
linea aspen{;. The rotular face of the femur is short and wide, with. the 
borders somewhat oblique, and the inner edge is higher than the outer 
at its proximal part. It is strongly convex fi·om above downwards, JH1d 

Bull. v, 1--5 
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does not connect below with the condylar surfaces. Its entire inferior 
border is weH defined and angula.te. The condyles are well separated, 
and the intercondylar fossa is wide above or anteriorly. The external 
is a little the larg·er, and the internal is distinguished by the presence of 
a deep later~l fossa. · 

The head of the tibict is characterized by a .distinct bifid spine, and a 
low, wide crest, which presents an open, shallow groove forwards. The 
articular faces are of subequal width, but the external is shortened an­
teriorly by the usual notch; it is also decurved posterior~y. 

Meas1;trements of the Fe.mur. 
M . 

Expanse proximally (greatest) ..•••.......•........•••••.. . ..••......••••.... 0.170 
Expanse proximally at extremity .... ··"·-·· .••••..••••....•.••••..•••.. .' .• ~ .. 0.150 
Diameter of h ead ........... . ...• ·· .- ...... ~... • • . • . . . . . . . . • • • . . • • • . • . • . .. .. . • • . . 0.068 

D' t f h ft t 'ddl 5 antero·po.steriorly ------ •..• ·----· .•... ••. •...•• 0.053 
Iameero sa a IDl e{transversely ......••• · ••• ~ -'------~- ·-- -'-----·- ~ -~- - 0.050 

Length of chord of rotular face.--~- •.....•• -~-- •. · .. ---~ •••••.... _·_ •. __ ......... 0.088 
Width of rotular face ...•••.....•••.• · .••••..•• ·•· ......•.. ~ : •... ·. _ _-_-_ ·~ ---- .. ~- - -· . 0.070 
Expanse of condyles (greatest) ..................... . ......... .' •••••.......... 0.122 
Greatest chord of distal end of femur ..•••.... . ...•• - •.•••••• ~ •..••• · ••....•• ~ . . 0.110 

Measurements of the· ;I'ibia. 
M. 

D. · t. · f h d f t"b ' 5 antero-posterior .........•.••..............•. : .... 0.130 mme er o ea o 1 1a { 
. · · transverse ·- ~ - ....................... -,· ........... 0.125 

The form of the head of the tibia is much like the corresponding 
region in Oreodon mtlbertsoni; but ~he characters of the femur do not · 
resemble those of that species, particularly as regards the distal ex-
tremity. · . 

. A peculiarity of the long bones of this speci~s is seen in their ;very 
large medullary cavities. This is especiaHy tn1e of the humerus, whose ~ 
walls are remarka~ly thin; those of the femur are thick,er. 

This species was found by Mr. C. H. Stern berg in the John Day River 
region. 

~EPTOl\IERYX EVANSI Leidy. 
HYPER'l'RAGULUS 01\.LCARATTTS Cope. 

This species is much more abundant in the John Day River deposit 
than the Leptomeryx evansi. The two genera represent a peculiar fam­
ily, which I call the Hypertragulidce, with the following characters: 

Selenodont Ruminantia with an interrupted dental series, coossified 
ulna and radius, cuboid and nayicular bones, and third and fourth me- ·.'4 

tapodial bones. ·Only two continuous metapodial bones, their distal 
articular extremities not presenting a complete trochlear keel. No 
fibula. Premolars except the fourth, cutting . 
. This .family connects the Tragulidm with more typical Ruminantia. 

It differs from that family in the absence of the fibula and the external 
metapodial bones. From · the typical Rmninantia or Pecora, it differs 
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in the incompleteness of the trochlear keel of the IJ?.etapodials, and the 
trenchant character of the premolars, excepting the last. 

The species of the preceding list which I have observed in other locali­
ties are the following, which I ,procured in the vVhite River beds of~ 
Eastern Colorado: Palmolag~ts haydeni, Canis hr.,trtshornianus, .Canis 
lippincottianus, Canis gregarius, Leptomeryx evansi, Hypertragul~ts cal­
caratus. · Professor Leidy has recognized a number of species as "those 
previously found in the-White River beds of Dakota by Dr. Hayden. 

Loup Forlc Fa~t1W. 

Two new species we~e obtained by Mr. Sternberg· at this horizon, 
which present characters of considerable interest. They are as follows: 
LUTRICTIS 1 LYCOPOT.A.MICUS, sp. nov. . 

This Carnivore. is represented by a left .mandibular ramus, which con­
tains alveoli and crowns of the canine and molars, excepting .those pos­
terior to the sectorial. These teeth have the formula, four premohtrs, 
of Mustela and of the Dogs, but the sectorial is much m·ore like .that of 
Lutra than that of either of the genera named. The heel of this tooth is 
long, and encloses a wide space transversely, while the sectorial portion 
is short and low, and includes a large internal tubercle. In the absence 
of the tubercular teeth, the generic reference is uncertain; but its char­
acters agreeing, so far as they go, with the genus Lutrictis of' Pomel, I 
refer it there provisionally. 

The first premolar only is one-rooted; the third js wide behind, develop­
ing a low heel. The heeJ of the fourth is a little better developed, and 
there is a small anterior basal cutting lobe; there is also a tubercle on 
the posterior cutting edge at the TI?-i?Jdle. . The three cusps of the anted or 
part of the sectorial. tooth are situated at tlie corners of an imaginary 
equilateral triangle. The heel continues the width of the crown, is 
wider than long, and is abruptly trunm~te behind. It supports a long 
cutting edge just within the ext~rnal border, and a shorter one on the 
internal. The surface of the enamel is smooth. There are two mental 
foramina, one below the interval between the first and second premolars, 
the other b~neath the anterior root of the third premolar. 

Measurements. 
M. 

Length of molar series without tubercular ..................... __ ... . . • • • • . • • . . • . • 0.0220 
D' . t f t . 

1
5 antero-posterior .............. _ •....••.•••.•.••.....•... 0.0066 

lame ero sec orla {transverse ..••.• -..••. ~---·········--~ .......... , .•• · •...•. 0.0040 
Length of heel of sectorial .................................................. 0.0024 
Length of fourth premolar _ ................ _ .......... :- ... ..... · ... _ ~.. . .. • .. 0. 0045 
Elevation of fourth premolar, ............................................... 0.0036 

From .the Loup Fork .formation of Cottonwood · Creek, Oregon; dis-
covered by Charles H: Sternberg. · 
PROTOL.A.BIS TR.A.NSMON'l'ANUS, sp. nov. 

A nearly complete cranium, without lower jaw, of an a~ult animal, is 
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the basis of our knowledge of this species. It presents the character.s of 
the genus in the ·following superior dental formula: I. 3; C. 1; P.m. 4; 
M. 3. The first premolar is situated in the middle of a long diastema, 
and ·a sholjt one separates the canine from the third incisor. 

On comparison of this species with the P .. heterodontus, the type, and 
heretofore the only known species of . the genus, various characteristic 
peculiarities may be observed, which will be noticed in the course of the 
description. It is considerably.smaller than the P. heterodontus, resem-
bling in its dimensions the Procamelus occiclentalis. . 

The crown of the second superior incisor is directecl forwards, and the 
cutting edge is oblique to the long axis of the tooth. The first incisor is 
equally large, and its alveolus occupies the ftpex of the premaxillary 
bone. In P. heterodontus, the alveolus is smaller, and the apex extends 
considerably beyond it. The third incisor has a conic crown, with sub­
round section. In P. keterodontus it is more robust, and is oval in sec­
tion, with weak posterior cutting edge. The canine is. less robust than 
the third incisor, and is about as far posterior to it as the latter is from 
the second incisor. The crown is slightly compressed, and is less robust 
than that of P. heterodontuS. The first premolar is still weaker, and the 
crown is con1pressed; the roots are only discrete at their extremities. 
It 'is situated a little more than one-third the distance betwe(jn the canine· 
aud second premolar behind the former. The second premolar is well 
developed, and is two-rooted. The third premolar is also large, with 
the grinding surface of the crown about half as wide as long. It has a 
strong internal basal cingulum, which on attrition encloses a groove~like 
fossa with the principal crown. The external face of the crown is gently 
convex betweeJ;l an anterior and a :nosterior ridge. The internal face of 
the cro:wn is uniformly convex. ~rhe fourth premolar has both crescents 
well developed. Its grinding face is subsemicircular, and there are a 
strong anterior and a weak posterior external vertical ridge. In P. hete­
rodontus, the grinding surface of this tooth is more nearly subquadrate. 

The true molars are subquadrate in horizontal section, and have short 
crowns, well distinguished from the roots. The anterior horn of each ex­
ternal crescent is prolonged, constituting a section ·of a prominent verti­
cal external ridge of the crown at each point. The external sides of the 
columns are but slightly convex. The inner sides of the internal col­
umns are strongly convex. The enamel borders of the lakes are abso­
lutely simple, and there are no included enamel foss::e. The posterior 
outer angle of the last superior molar is not produced. ' 

As compared with the true molars of P. tramsmontanus, those of the ·~ 

P. _l~eterodontus are relatively smaller in transverse· diameter. T'he mas­
ticating surfaces of the crowns of the second and third are thus more 
elongate in outline. They are also rather more prismatic, and the last 
two apparently occupied longer time in the process of protrusion. They 
are much larger than those of P. transmontanus. 

The foramen inj1·aorbitale issues above tpe middle of the fourth pre-
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molar. In P. lteterodontus it issues above the anterior· part of the first 
true molar. A sharp angle separates the exterior and extero-inferior · · 
faces of the malar bone. 

Measurements. 
:M. 

Length of dental series from base of first incisor . • • • • • • . • • • • • . • . . . • • • • . . • • • • . 0.257 
Length of incisors on chord ..••••••• ~ ••.•••••.•••••.•••••••••..• : ••.••• .; • • • . 0.'028 
Space between third incisor and canine .••••• ·---~- ••••.••••••••••••• ·--~ ... 0.006 
Length of crown of third incisor ....•••....•••••.•••••.... ··"··· .•. · •.• : •..•. 0.013 
Antero-posteriol· diameter of third incisor . . . . • • • • • . • • . . . . . . . . • • • • . • • • • . . • . . . . 0.008 
Length of interval between canine and first premolar • • • • . • • • • . . . • . • • . • . . . . . . 0. 011 
Length of interval between first premolar and, second premolar ••••••.••••.... 0.020 
Length of three contiguous premolars .•••••••••••...•••••... : • • • • . • • • • • • • • • . 0. 035 
Length of third premolar .••••.•••• •• : • .•.•.....•••••••.•.•••••.•••••••••••. 0.014 
Width of third premolar (greatest) ••••••••.....•••••••••••.••.••••••••••...•• 0.0075 
Length of true molar series . • • • . . . • • • . • . . . . . • . . • • • • • • • • • • • • • • . • • • • • . . • • • . • • . 0. 057 

D. t f d t 1 {antero-posterior •..••.••••.•••••••••••..•.•• 0.018 lame er o secon rue mo ar 
• transverse ...•..••••.••••••..•.•••.••••.•••• 0.018 

Diameter of third true molar 5 antero-posterior······ · • • • • • • • • • • • • • ·--- ·-- • • • 0. 022 
{transverse ..••••••••••••..•••••.••••••••••.•• 0.019 

Discovered by C. H. Sternberg in the Loup Fork beds of Cottonwood 
Creek, Oregon. · 
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Art. IV.-Notes on the Birds oC Fort Sisseton, Dakota. 
Territory. 

By ()bas. E. Mc()hesney, Acting Assistant Surgeon u.s. A. 

LETTER OF .TRANSMITTAL. 

FORT SISSETON, D.A:ki:)TA. TERRITORY, 

De.cembet· 25, 1878. 

SIR: I have t.he honor to transmit herewith my notes on the Birds of the vicinity of 
Fort Sisseton, Dakota Territory. I beg to tender you the use of these notes in any 
connection in which you may see proper to use them. 

As you are aware, I have spent considerable time during the past three years in a 
zoologica~ examination of this region, and, a\) the locality has never b.een reported 
~pon in the interest of ornithological science, I submit these notes as an attempt to 
fiil the gap. . 

In many respects, the region differs from any other part of the Northwest. The 
"Coteau des Prairies" consists of an extensive plateau, rising, somewhat abruptly, 
nearly four hundred feet above the level of the surrounding country, having a length 
of over one hundied miles, and a variable width of from twenty to fifty miles. Upon 
this elevated plateau are many lakes, which are the annual resort of thousands of 
waders and wild fowl, and the region differs greatly in its fauna from that of the lower 
country. 

Descriptiohs of the game birds occurring in Dakota and Montana are incorporated 
in these pages. This has been done iri. accordance with the wish o'f many officers 
of the Army stationed iu these Territo,ries, and their publication would be of great 
benefit to a class of intelligent gentlemen from . whose observations at t.he various posts 
on the frontier we may reasonably hope for much addition to our knowledge of the 

·habits and occurrence of birds in different localities. These descriptions have been 
taken, with modification, from your "Key to North ~erican Birds," by your per­
mission, for which, as well as for valuable assistance I'endered me in identifying sp-eci­
mens sent you at various times, I am under great obligations. 

I am, Sir, very respectfully, your obedient servant, . 
CHAS. E. McCHESNEY, 

'Dr. ELLIOTT COUES, U.S. A., 
Secretary U. S. Geological Survey, 

Washington, D, C. 

TURDIDJE. 

TURDUS :LmGRATORIUS, L.-Robin. 

Acting Assistant Surgeon U. S. A. 

This bird appears about .April24' in small numbers, but the 'locality 
does not seem to be well suited to its summer residence, probably on 
account of scarcity of timber, for the bird 1'fligrates in a few days, to 
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return in larger numbers about September 28, ·and finally disappears 
for the season, October 28, on the approach of winter. It may .breed, 
sparingly, on the slopes of the Coteau, in the deep ravines. 

TURD US sw A.INSONI ALICI.JE, (Bd.) O.oues.-Alice's Thrush. 
Is seen here for the first time each season about the 20th of 1\iay; is 

not common at any time, and is generally confined to the dense foliage 
of the thi~k undergrowths. I have never heard its song here. 

MIMUS C.A.ROLINENSis, (L.) Gr.-Catbird. 
Appears about the 1st of June, and remains until the end of Septem­

ber, in large numbers. Breeds here. Is usually found in the low and 
thick undergrowths, and is one of the most res~less of our birds. 

HARPORHYNCHUS RUFUS, (L.) Oab.-Brown Thrasher. 
Usually appears by the . end of April, and remains until the end of 

September, in limited numbers; breeds here. The Brown Thrasher, as a 
rule, is found only in thick timber, the outer edges of which it occasionally 
skirts, and I have found it to be ·very shy during the entire period of its. 
stay here, so that the acquisition of specimens is very difficult. 

S.AXICOLIDJE. 

SIALI.A. SIALIS, (L.) Haldeman.-Eastern Blitebird. 
The typic.:..al Eastern Bluebird is found here; usually appears by the 

lOth of lVIay, and I believe a very few remain through the sunimer in 
some of the heavily wooded ravines on the slopes of the Coteau, as now 
and then one is seen in July and August. Is at no time common. 

P.A.RID~. 

P .A.RUS .A.TRIC.A.PILLUS, Linn,.;_ Black-capped Ohic.kadee~ 
Is seen from September 28 until November 14, and occasionally later, 

in large numbers. When nearly all of our small birds have departed, 
the Black-capped Chickadee remains to represent bird-life during that 
sliort interval between fall and winter. I have rarely observed it here 
after November; and presume it departs before winter fairly commences. 

TROGLODYTID~ . 

. TROGI .. ODYTES DOMESTICUS, (Bartr.) Ooues.-House Wren. 
J·une 6, 1877, I secured at the Post one specimen of true T. domesticus, 

and ·not var. parlcmani, the usual Western Wren. Several were seen in 
1;he woods during the summer of 1877, which were probably of the latter 
variety, but no specimens were secured. Var.parkmani arrives in ~Iay, 
and, I believe, does not take its departure before October. 

• 
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ALAUDIDJE. 

EREMOPHILA ALPESTihs, (Forst.) Boie.-Horned Lark. 
Appears September 28, and is found in small numbers until November 

· 15, when, as a rule, it leaves this vicinity. Returns f~om the middle of 
February to the middle of March, and is then found .in large numbers 
in company with the Snowbird (Jtunco hycmalis), with which it lives on 
terms of the ut1nost intimacy, and seems to take its departure about the 
same time, i. c., April17. 

Occasionally the Horned Lark is observed here dtu'ing the entire "rinter 
months, but such only occurs during mild seasons, although this bird 
is able to withstand considerable cold. 

SYLVICOLIDJE.· 

MNIOTILTA VARIA, (L.) V.-Blaclc-and-white Creeper. 
This Creeper is seen in numbers from May 20 until the 1st of June 

in each year, after which date its numbers rapidly diminish', and I be­
lieve it entirely withdraws from this vicinity by the middle ot' June. 

DENDRffiCA ~STIVA, (Gm.) Bd.-Sunimer Warbler. 
This bird arrives about May 17, and remains until September 17; is 

found in large numbers. Breeds here. Wherever there· is timber in 
· this region, the Summer Y ellowbird will there greet .you, warbling its 

notes, and hopping about from bough to bough, as happy, apparently, 
as possible; for nothing eyer appears to go wrong with the Summer 
Yellow bird. 

DENDR<ECA CORONATA, (L.) Gr.-Yellow-crowned Warbler. 
This Warbler arrives about thelOth of l\iay each year, and is seen in 

numbers in the thick foliage of. the smaller trees during a week or ten 
days. Does not pass. the Sl!-mmer in this region. ' 

:PENDRillCA BLACKBURN!~, (Gm.) Bd.-Blackburnian Warbler. 
Occurs only· as a spring migrant. Arrives usually the 20th of l\iay, 

and tarries but a day or two in this vicinity before resuming its north-
ward flight. ' · 

DENDR<ECA STRIATA, (Forst.) Bd . ..--Black-poll Warbler. 
Arrives about the lOth of May, and is seen in numbers until the 20th 

of that month, after which date only . a 1few scattering ones are met 
with; and I believe it does not breed anywhere in this vicinity, or, if so, 
very sparingly, in the thick undergrowth of the woods. I have never 
met with it after J nne 15. 

DENDR<ECA PENNSYLVANICA, (L.) Bd.-Ohestn·ut-s·ided lVarble-r. 
The Chestnut-sided Warbler is not common in this region. It ar-
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rives about May 20; but soon passes on, so that by the 1st of June none 
. are to be seen here. Breeds further north. 

/ 

~ENDRillCA MACULOSA, (Gm.) Bd.-Black and Yellow Warbler. 
Occurs during the spring migration, and usually arrives by May 20, 

in some numbers, but ·soon disappears, as I have not se~n any after the 
first week in June: 

D:m~DRCECA PINus, (Wils.) Bcl.-Pine-creeping Warbler. 
Is seen, in small numbers only, from May 22 until about the 1st of 

June each year ; does not breed on the "Coteau des· Prairies," to my 
knowledge. 

SIURUS N_,'EVIUS, (Bodd.) Ooues.-Water Thrush. 
May 14, 1878, while out collecting in .the vicinity of Fort Sisseton, 

Dakota Territory, I secured a single specimen of the Water Thrush. 
This is the only one I have seen here, and its presence is belie"'\7"ed to 
be rare or casual. 

GE01'HLYPIS TRICHAS, (L.) Cab.-Maryland Yellowthroat. 
This bird occurs regularly during the spring migratio~s, being ob­

served about the 1st of June, not, however, in any numbers. It does 
not spend the summer in this vicinity. 

MYIODIOCTE~ CANADENSIS, (L.) Aud.-Canadian Fly-catching Warbler. 
This Warbler arrives by the 22d of May, and is seen in some num­

bers for a few days, but appears to depart by the 1st of June, as I have 
never observed it after that date: 

SETOPH.AGA RUTICILLA, (L.) Sw.-Redstart. 
Arrives between the 15th and 20th of May, each year, in small num­

bers. Breeds and then departs. 

HIRUNDINID.M. 

HIRUNDO HORREORUM, Barton.-American Barn Swallow. 
'Is found in small numbers from about May 25 until September 19. 

Breeds about the stables and often iii the deserted buildings in the 
vicinity of the post. 

TACHYCINETA (IRIDOPROCNE [~]) BICOLOR, (V.) Cones.- Wh~"te-'bellied 
Swallow. 

I saw quite a number of White-bellied Swallows at Fort Sisseton, Jtme 
3, 1878, and secured specimens. I did not meet with it during either 
1876 or 1877, and clo not think it regularly visits this region. 

PETROCHELIDON LUNIFl~ONS, (Say) Cab.-Oliff Swallo~. 
Appears May 4, and takes its departure about August 9; very abund­

ant, and breeds here. As civHization advances, so does the Clift' Swal-

[* IrW:oprocne, g. n., Cum:~;, H. C. V.i. 1878, p. 412; type H. bicolor, V.] 
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low; for here, as elsewhere, this Swallow has deserted his native cliffs for 
the buildings, which they persist in using, notwithstanding .their nests al:'e 
often roughly handled. I have seen a pair cheerfully set to work and en­
tirely rebuild in twenty-four hours a nest that had been destroyed in· an 
instant. On one occasion, when the entrance to the nest had been closed 
by plugging with a newspaper, I observed the pair go for assistance, 
and in a few minutes return with as many of their- friends as could get 
around the nest, when thel all took hold of the paper and tugged );Vith. 
a will, but to no avail, as their united strength was not sufficient tore­
move the obstruction; .and, in consequence, the nest was abandoned. 

COTYLE RIP ARIA, (Linn.). Boie.-Bank Swallow. 
·Appears May 18,_in considerable numbers; breeds here~ and disappears 

about July 20. The Bank Swallow will occupy the same nest season 
after season if it remains undisturbed, and in case of destruction will 
often rebuild on or as n~ar the site of the old nest as possible. 

PROGNE PURPUREA, (Linn.) Boie.-Pttrple Martin. 
Arrives about the end of May, and remains until September 9; is 'seen 

in considerable numbers and breeds here. The Purple Martin appears 
to be following the example of the Cliff Swallow in building its nest in 
the ea~es of houses, not to the same extent, however, as that Swallow 
does, and while .it has ·not entirel¥ deserted the hollow trees, still the 
·change that has been observed in more settled portions of the country . 
is becoming quite not~ceable here. 

VIREONID1E. 

VIREO OLIVACEUS, (Linn.) Vieill.-Red-eyed Vireo. 
A single specimen of the Red-eyed Vireo .was taken by me .on the 6th 

of June, 1877, near · Fort Sisseton. I had not met with the bird before, 
nor have I since seen it, and its occurrence here must be accidental. 

VIREO GILVUS, ,(Vieill.) Bp.-Warbling Vireo. 
On the same day that the preceding Vireo was taken, I also · shot a 

Warbling Vireo about the same place.- It is the only one I have ever 
seen on the " Coteau des Prairies." I kept a sharp 'lookout for these 
two Vireos during the spring migrations of 1878, but did · not observe 
any. 

LANIID1E. 

LANIUS LUDOVICIANUS EXCUBITORIDES, (Sw.) Coues.-1Vhite-rurnped 
Shrike. 

On May 16, 1877, I secured a single specimen of this Shrike in the 
vicinity of Fort Sisseton : this is the only bird of the family I have seen 
in this region. The specimen measured as follows : 13:00 by 8.60 ; wing 
3.90; tail 3.90; bill 0.60 ; tarsus 1.02 ; middle toe and claw 0.80. Black 
of side of the head meeting that of the opposite side on the forehead, and 
not interrupt~d by the white of the tmder eyelid. 
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FRINGILLIDJE. 

CHRYSOMITRIS TRISTIS, (L.) Bp.-American Goldfinch. 
This beautiful little bird is quite common here from May 25 until the 

first week in June, when its numbers rapidly diminish, a few, however, 
spending the summer· in this vicinity . • 
PLECTROPHA.NES LA.PPONIC.us, (L.) Se~by.-~apland Long spur . 

.Appears .A.pril10, and remains till about May 25; is quite abundant. 
It does not appear in this region on its southern flight in the fall. 

The specimens measure as follows: 
No. 606, d', 11.00 X 6.50; wing 3.51; tail 2.59. 
No. 607, d', 11.25 X 6.63; wing 3.75; tail2.67. 

PLECTROPHANES PICTUS, Sw.-Painted Lark Bunting. 
Is seen here from April 20 until near the end of May, in Jarge flocks 

(from 25 to 100 birds in each). It passes south in October in company 
with P. ornatus, and when th:us migTating, I have seen immense flocks 
of this bird. I have sat for two hours at a time on a duck-pass, some 
twelve miles south of the post, and had an almost constant flight of these 
birds go over me. I estimated that a thousand birds passed me every 
minute, and their flight appeared in no wise lessening when I departed. 

PLECTROPHA.NES ORNATUS, Towns.-Ohestnut-collared Bunting. 
Is found here during the same period asP. pictus, and in large numbers. 

I 

PASSERCULUS SAVANNA, (Wils.) Bp.-Savanna Sparrow. 
Is seen from June 10 until about June 17~ probably passing north. Is 

not common; does not breed in this vicinity so far as I have been able to 
discover; but I cannot understand the reason of its presence here so late 
in June, lmless it be that it rests in the vicinity . . 
P<;>CECETES GRAMINEUS CONFINIS, Bd.-Western Grassfinch . 

.Arrives about April 17 and remains until October 18; is one of the 
·most abundant of our birds, and is found all over the prairie. Breeds 
here. I observed it off and on duri:o.g the entire winter of 1877-78 in 
sheltered places, but this was an unusual occurrence, probably accounted 
for by the mildness of that winter, for careful search during more severe 
winters has failed to reveal its presence here during that season. 

MELOSPIZA PALUSTRIS, (Wils.) Bd.-Swamp Sparrow. 
Is a rare visitor to this region. On May 14, 1878, while collecting in 

the vicinity of the post, . I shot a single bird of this species. 

MELOSPIZA MELODA (*], (VYils.) Bd.-Song Spa,rrow. 
Is seen for four or five days from June 10 in small numbers; is prob­

[* 1'he indefensible orthography "melodia" has stood long enough. There is, 
?indeed: the Latin noun melodia (,ue/t~Ma); but the word is obviously the adjective 
melod-us, -a, -um.-ED.] 
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ably passing north during this time, and tarries but a few .days in this 
region. I have not observed it returning south. As in the case of the 
Savanna Sparrow, I am unable to account for its presence here as a mi- · 
grant so late in June, as it certainly does not breed in this vicinity. 

JUNCO HYEMALIS, (L.) Scl.-Snowbird. 
Is a regular winter resident. Arrives about November 14, generally -

with the first snow-storm, and disappears about April16, with stragglers 
seen until May 8. As a rule is quite common during this time, but through 
mild winters but few are seen here. 

The specimens measure as follows : 

No. 602, t, 11.75 X 6.90; wing 4.20; tail 2.85. 
No. 603, ~, n.n ·x 6.90; wing 4.23; tail2.90. 
No. 604, J, 11.70 X 6.87; wing 4.20; tail2.85. 
No. 696, ~, 12.20 X 7.00; wing 4.30; tail2.70. 
No. 697, t, 12.25 X 7.05; wing 4.40; tail2.90. 

SPIZELL.A. MONTICOLA, (Gm.) Bd.-Tree Sparrow. 
Appears April10 and remains until the end of October; is very abun­

dant and breeds . here. During eady spring, before the trees h_ave put 
forth their leaves, it is one of the most familiar birds one meets about 
the woods. 

SPIZELLA PALLIDA, (Sw.) Bp.-OZay-colored Sparrow. 
J'une 28, 1878, I shot a single Clay-colored Sparrow near the Post. 

This is the only one I have met with in three years' collecting here, and I 
therefore conclude it is only of very occasional occurrence in this region. 

ZoNOTRICHIA QUERULA, Ga,mb.-Harris's Spa,rrow. 
A single specimen of this Sparrow was secured May 21, 1878, near the 

Post: . its presence here I believe to be purely accidental, _as iu ~ll my 
collecting here I have met with but this one bird. 

CALAlVIOSPIZA BICOLOR, (Towns~) Bp.-White-winged Blackbird. 

Appears on the prairie about July 14, in quite large flocks, and remains 
until J'uly 24, in this vicinity. Appears quite a strange .bii;d, and selects 
its feeding-grounds with considerable care, for it is not found on, the high 
ground, but on the fertil~ grassy lower ground ; but not on the low moist 
ground, howe-ver. 

'-; EUSPIZA AMERICANA, '(Gm.) Bp.__;Blaclc-throated· B ·wnting. 

Is found here from June 9 until July 26 in considerable num hers, 
and I believe it ·breeds in this vicinity, but of this I ha:ve no positive 
evidence. 

The specimens measure as follows : 

No. 666, J, 10.00x6.50; :wing ~1.13; tail 2.27; tars. 0.87; m. t. & c. 0.93; bill O.G7. 
No. 667, J, 9.90x6.25; wing :3.04; tail 2.10; tar[$. Q.8Q; m. t. & c. 0.86; bill 0.55. 

• 
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GONI.A.PHE.A. LUDOVTCIANA, (L.) Bowdich-Rose-breasted Grosbeak. 
Usually arrives by th~ lOth of May, and is seen in &mall numbers, 

sometimes around the buildings at the post, but generally in the woods, 
until the first week in June, when it retires to the more heavily wooded 
ravines on the slopes of the coteaus. Departs during the .early part of 
September. It is quite familiar during the early part of its stay here, 
and although I have observed it closely, I have never heard it sing at 
this season. 

The specimen ·measures as follows: 

No. 691,_13.00 X 8.10; wing 3.95; tail3.35. 

CY.A.NOSPIZA CY.A.NEA, (L.) Bd.-Indigo-bird. 
The Indigo-bird is not common in tbis vicinity; a few are seen during 

the migrations each May, generally about the 25th, but the bird does not 
remain in this region during summer. 

CARDIN.A.LIS VIRGINI.A.NU:S, (Briss.) Bp.-Cardinal Grosbeak. 
The Cardinal Redbird is. only of casual occurrence in this region. On 

May 25, 1877, while out collecting in the vicinity of Fort Sisseton, I saw 
a pair in the scattered trees on the outside of a thick growth of timber 
to the east .of the post; they were in plain view, and as the more bril­
liantly plumaged birds are rare in this vicinity, the appearance ofthemale 
bird was the more striking, as it sat watching me from the highest tree­
top ; the female was perched upon a tree near by, intensely interested 
in my movements, but not more so than I was in theirs. Despite all m:y 
endeavors, I could not succeed in securing either bird; two or three 
times they took tq wing and alighted in trees a. little further from me each 
time, not seeking the thick woods, but keeping me in plain view all the 
while; they finally took to flight in a southerly direction, and were soon 
out of sight. · 

A male bird of this species was seen several times during the summer of 
1877, in a deep -ravine at the head of the Coteau. It would come in the 
early morning, and sit on the same tree, outside of the cabin, morning 
after morning, and if undisturbed would sing for ten or fifteen minutes, 
but would fly away on the slightest noise being made. . I doubt not the 
femal~ was well concealed in the woods near by. Many endeavors -w:ere 
made to capture it, but it eluded them all. 

ICTERID~. 

DOLICHONYX ORYZIVORUS, (L.) Sw.-Bobolinlc; Reed-bird; Rice-bird. 
Sexes are entirely different in color. 
d' in spring: black, usually more intense beneath; back of neck buff; shoulders, 

rump, and upper tail-coverts ashy-white; space between the shoulders streaked with 
black, buff, and ashy; outer quills edged with yellowish; bill blackish horn; feet 
brown. 

d' in fall, ~, and young: yellowish-brown above, brownish-yellow below; crown 
and back conspicuously, upper part of neck, rump, and sides of body less broadly . / 
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'streaked with black; crown with a middle and lateral light stripe; wings an\1. tail 
blackish, pale-edged; bill brown. The male changing ~:>hows confusecl characters of 
both sexes . . Length, 6t-7t inches; wing 3i!-4; tail 2t-3 inches. , 

The Reed.:bird forms a delicate morsel for the table, and is generally 
distributed. over Dakota. 

At Fort Sisseton it arrives May 19, and remains until about July 24. 
Is found in considerable numbers scattered all over the "Coteau des 
Prairies," where it br~eds, and _soon after takes its departure. The Bo-. 
bolink is in prime condition for the table on its arrjval, and is justly 
esteemed a delicate morsel. · · · 

MoLOTHRUS ATER, (Gm.) Gr;-Oowbird. 
Is seen from April17 until October 28 in large Jilumbers . 

.AGELJEUS PH<ENICEus, (L.) V.-Re.d-winged Blackbird. 
Arrives about April17 and remains until October 28; is quite common) 

arQUnd the sloughs and moist places, where it also.breerls. 

XANTHOCEPHAL US ICTEROCEPHAL us, (Bp.) Ed.-:-Yellow-headed Black­
bird. 

Arrives April 29, to remain until September 28; is found in large· 
numbers. It will be observed that this bird arrives a little later and 
takes its departure long before the other Blackbirds do. 

The specimens measure as follows : 
No. 629, 3, 17.00 X 10.25; wing 5.65; tail4.27; tarsus 1.30; bill 0.80 .. 
No. 630, (!, 16.75 X 10.25; wing 5.25; tail 3.90; bill 0.~5. 

STURNELLA MAGNA NEGLECTA, (Aud.) All.-Western Field Lar.lC .. 

Sexes are alike in color. 
Prevailing ground-color gray; each feather of back and neck blackish,. with terminal' 

reddish-brown area and sharp brownish-yellow borders; crown streaked-, with black 
and brown, with-a pale ~iddle stripe; behind the eye is a blackish line,, and over the· 
eye is a pale stripe; several outer tail-feathers white; edge of wing, spot over eye, an<l 
under parts generally bright yellow; the sides flaxen-brown, with sharp blackish 
streaks; 'the breast with a large black crescent, which is obscure in the young.. Length 
10-11 inches; wing 5; 2 a trifle smaller. 

This is one of the earliest of our spring arrivals, making its appearance 
usually about April 13; it varies with the opening of spring, of which 
event, anxiously looked .forward to· by all as the relief from our long 
winter's confinement to closed houses and heated rooms, it is the sure 

l' harbinger. Very common; breeds here, and takes its departure about the 
middle of October. 

ICTERUS SPURius, (L.) Bp.-Orchard Oriole. 
Arrives usually by the '22d of May, and in considerable numbers; 

breeds in the woods, all ov~r the Cot~au, and departs about September 1. 
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ICTERUS BALTIMORE, (I.J.) Daud.-:-Baltimore Oriole. 
Arrives about May i9, and remains until September 1. Is seen in 

small numbers about the woods all over the head of the Coteau; breeds 
here. 

The specimens measure as follows: 
No. 640, ~, 11.75 X 7.75. 
No. 6ti0, 6', 11.90 X 7.70. 

QUISCALUS PURPUREUS, (Bart.) Licht.-Purple Grackle. 
This bird arrives about April 17, and from that time until its disap­

pearance at the end of October is found in large numbers all over the 
prairie and about buildings, as ·also in woods, where I have· often found 
it particularly numerous, and under such circumstances as to lead me to 
believe that it was indulging in that carnivorous propensity observed 
by Mr~ Gentry and mentioned on page 204 of Professor Cones's Birds of 
the Northwest. 

. CORVID.LE. 

CORVUS CORAX, Linn.-Rat:en. 

The only Ravens I have ever seen on the " Coteau des Prairies" were 
a pair I procured from Indians July 9, 1876; I believe they had been bred 
·in the immediate vicinity of the Post, to the north, ~s stated by the In­

·-dians, and also on account of their age; although it seems strange that 
their occurrence could have escaped my notice in the careful scrutiny 1 
.have given the region. · 

~CORVUS AlVIERICANus, Aud.-Common Crow. 
The Uommon .Crow is a rare visitor to this region. It is occasionally 

:seen late in winter and in the early spring, but does not remain to mo­
le~t the agriculturist. Much as elsewhere, the Crow appears as a very 

·.wary, I might almost say knowing, bird: it is exceedingly difficult to get 
·within gun-shot range of it. At Fort Berthold, D. T., where I obs3rved it 
jn numbers in the spring of 1873, doing much damage to the young corn 
.and other parts of the crop, it was quickly driven from that vicinity by 
poisonil~g corn and sprinkling it around the scene of their operations, 
and although only a few dead birds w~re discovered, it took the hint and 
.left for a more agreeable abode. 

1CYANURUS CRISTATUS, (L.) Sw.-Blue Jay. 
:Is seen .occasionally during the summer months in the heavily tim­

-bered ravines on the slopes of, the C.oteau; does not occur in any num­
bers. November 30, 1878, I saw a single Blue Jay in the woods at Fort 
Sisseton. This Jay was also in the vicinity of the Post as late as De­
cember 10. 

TYRANNID.LE. 

TYRANNUS ·e.i\:ROLINENSIS, (L.) Bd.-Kingbird. 
Arrives May 16, and departs abo"ut September 9; is very common dur­

ing the periog of its stay. Breeds "here. 
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TYRANNUS VERTIC.A.LIS, S.ay.-Arkansas Flycatcher. 
Is found from May 22 until September 9 in considerable numbers ; is 

associated with the preceding species, but is not nearly so common. 
Breeds here. 

CoNTOPUS VIRENS, (L.) Cab.-Wood Pewee. 
Arrives about the 15th of May in numbers, and is seen until June G, 

when it takes its departure. Does not breed in this vicinity, to my 
knowledge. 

CAPRIMULGIDJE. 

0HORDILES VIRGINIANUS, (Gm.) Bp.-Night-hawk. 
· The typical 0. virginianus makes its appearance about 1\ffa~T 25, and 

remains until September. Is seen in large numbers, and breeds here. 
This bird often builds, its nest on the bare ground, with scarcely any 
protection from winds or rains. I have also observed it build in a shal­
low excavation in a large bowlder, just the place to get the full benefit 
of all the rain at that season of tho year. 

TROCHILIDJE. 

(¥) TROCHILUS COLUBRIS, Linn.-R·uby-throated H~iltmningbird. 
A single Hummingbird seen at Fort Sisseton, September 11, 1877, I 

r place under this head with a doubt. The specimen was not secured, and 
I did not have an opportunity of observing it closely, as it was almost 
constantly in motion, flying from flower to flower. 

OUCULIDJE. 

00CCJ;GUS ERYTHROPHTIIALMUS, (Wils.) Bp.-Bla.ck-billed Cuckoo. 
The Black-billed Cuckoo reaches this region by the end of May and 

remains until the end of September. Its notes are occasionally heard, 
but the bird is not common. It undoubtedly breeds here. 

The specimen measures as follows: 
No. 695, ~, 16.00 X 11.90; wing fJ.60; tail6.40. 

PICIDJE. 

PIOUS VILLOSUS, Linn.-Hairy Woodpecker. 
The typical villosus is a regular winter resident; it can be seen and 

heard on the coldest days pecking · away at the trees. I have never 
·observed it during the spring and summer months, and presume it de­
parts on the approach of spring. I do not believe it breeds in this vi­
cinity. 

MELANERPES ERYTHROCEPHALUS, (L.) Sw.-Red-headed Woodpecker. 

Appears early in May, and remains until the end of September; is 
found in small numbers; breeds here. 

Bull. v, 1--6 
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COLAPTES AURATUS, (Linn.) Sw.-Golden-winged Woodpecker. 
During the winter of 1877-78, I sometimes met with this bird in my 

rambles, but it was not by any means common, and its presence here 
at that season is an event that only occurs in mild winters. Ordinarily 
the Golden-winged Woodpecker makes Its appearance about the end of 
April, and from that time till the end of October, when it usually de­
parts, is seen in considerable numbers ; generally about the dead oaks, 
in which it breeds. 

STRIGID.M. 

BUBO VIRGINIANUS, (Gm.) Bp.-Great Horned Owl. 
This Owl is a summer resident on the " Coteau des Prairies," where 

I have secured several specimens; it is not by any means common, how­
ever. 

NYCTEA SCANDIACA, (L.) Ne~t.-Great White Owl. . 
Is occasionally seen during the winter on the prairie; not, however, in 

any numbers. 
FALCONIDJE. 

CIRCUS CYANEUS HUDSONIUS, (L.) Coues.-Marsh Hawk. 
Arrives May 2, and remains until about the middle of October ; is 

seen in small numbers; breeds here. 

ELANOIDES FORFICATUS, (L.) Coues.-Swallow-tailed Kite. 
The following note is taken from Vol. 3, No. 3, p. 146, Bulletin of the 

Nuttall Ornithological Club: "I am informed by my valued correspond­
ent Dr. C. E. McChesney, U. S. A., of the occurren~e of Elanoides forfi­
catus at Fort Sisseton, Dakota, during nearly the whole of last winter. 
The Indians also informed Dr. 1\!fcChesney of the residence of the bird 
along the James River in the winter and early spring months, and of its 
giving them some trouble by springing their traps, occasionally, however, 
getting caught itself. This account taHies with Trippe's Minnesota record 
(north of Mille Sac, lat. 470). While at P~mbina, Dakota, lat. 49°, I was 
assured by an officer of the occasional appearance of the bird there.­
Elliott Cones, Washington, D. 0." 

I made many attempts to secure a specimen, but the birds were very 
. shy, and I could not succeed in getting within gun-shot range of any, as 
. they would alight in the highest tree-tops, from which they could watch 
me and take to wing when necessary . 

. ACCIPITER FUSCUS, (Gm.) Bp.-Sharp-sh-inned H~wk. 
Is found in small numbers from May 1 until about the end of October. 

, Breeds here. 

ACCIPITER COOPERI, Bp.-Cooper's Hawk. 
Cooper's Hawk is a regular spring visitor, but does not remain any 

time in this vicinity; usually arrives May 18, and none are seen after 
the end of that month. Is not common. 
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FALCO COMMUNIS, Variorum.-Peregrine Hctwk. 
Arrives early in April, dosely following the spring migration of the 

wild fowl, and the majority pass further north; but a few remain in this 
vicinity during the summer. 

FALCO COLUMBARIUS, Linn.-Pigeon Hawk. 
Is not of common occurrence on the Coteau. A few were observed 

during the last week ~n April, 1877, and quite a number were shot during 
the early part of the summer of 1878, but it does not remain through the 
summer. 

FALCO SP ARVERIUS, Linn.-Sparrow Hawk. 
Is found here from April15 to near the end of October; is at no time 

very common. Breeds here. 

BuTEO BOREALIS CALURus, (Cass.) Rigdw.- TV estern Hen Hawk. 
The Western Hen Hawk arrives about the 1st of May, and remains 

until cold weather drives it to a more southern climate, usually about 
the 1st of October; is not common. 

BUTEO SW AINSONI, Bp,_;_Swainson's Buzzard. 
Arrives about May 10, and remains until October 30; is seen in con­

_siderable numbers. Breeds here. 

r· AQUILA CHRYSAE'l'US, Linn.-Golden Eagle. 
Was seen during the spring of 1878 ; also on November 25, 1878, a 

single Golden Eagle was seen on the Coteau, about 20 miles east of Fo~t 
Sisseton. 

HALI..ETUS LEUCOCEPHALUS, (L.) Savigny.-Bald Ea,gle. 
Is only a casual visitor to this region. April .SO, 1878, a single speci­

men was taken in the vicinity of the post. 

CATHARTID.LE. 

CATHARTES AURA, (L.) Illiger.-Turkey Buzzard. 

Is found here from May 24 until October 30 in considerable numbers. 
Breeds here. 

COL UJ\IBID.LE. 

ECTOPISTES MACRURUS, (L.) Cones.- li\Tild Pigeon. 
Sexes are different in color. 
t dull blue with olivaceous tinge on back; below, dull purplish-red, whitening on 

vent and under tail-coverts; sides of neck golden and ruby; some w:ip:g-coverts black­
spotted; quills blackish, with slaty whitish and rufous edging; middle tail~feat.hers 

bluish-black, the others white or ashy, the inner webs black tow!trd the base, .with a 
chestnut patch; bill black; feet yellow. ~ and young duller and more bFO}VJ).j.Sh or 
olivaceous above, below dull grayish, with a tawny tinge anteriorly, or quite g,ray; 
very young have the feathers skirted with whit.ish: 15 to 17 inches long; wing and 
tail 7-8 inches. Ta.il of 12 feathers. 
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During the fall of 1877, the Wild Pigeon was taken in some numbers 
about the head of the" Coteau des Prairies." I also observed it in July 
of 1878, but it is only an occasional visitor to this region. 

ZEN~DURA C.AROLINENSIS, (L.) Bp.-Carolina Dove. 
Sexes are different in color. 
6 brownish-olive above, glossed with blue on the crown and upper part of neck; 

below, purplish-red, becoming tawny-white on the vent and under tail-coverts; neck 
metallic golden ; a velvety black spot on the feathers covering the ear, and others on 
the wing-coverts and shoulders ; middle tail-feather like the back, the rest ashy-blue 
at base, then crossed by a black bar, then white or a8hy-white; bill"very slender, 
black; feet ca,rmine. ~ and young differ, as in the Wild Pigeon. 11-13 inches long; 
wing 5-6; tail 6-7. Tail of 14 feathers. 

Arrives about May 17, and remains until September 30; is found in 
considerable numbers; breeds here. 

TETRAONID~. 

TETRAO on·scuRus, Say.-Dusky Grouse. 
Sexes are scarcely distinguishable by color. 
(f blackish, more or less variegated with slate-gray or a peculiar slaty-black; throat 

and sides marked with white ; breast black; belly slaty; tail clouded with slate and 
black, and with a broad terminal slate bar: 18-20 inches long; wing 9-10; tail 7-8. 
2 smaller, not particularly different in color, but not so uniformly dark, having ochrey 
or reddish-brown variegations in places. Rocky and other mountains. United States 
to the Pacific. Tail normally of 20 feathers; no peculiar feathers on the neck; legs 
feathered to the toes. 

CENTROCERCUS UROPHASIANUS, (Bp.) Sw.-Sage Cock. 
The sexes are alike in color. 
Tail very long, equalling or exceeding the wings, of twenty stiffened, graduated 

feat hers tapering to a point; sides of lower neck with a patch of peculiar sharp scaly 
feat hers, the shafts of which terminate in bristly filaments, sometimes 3 to 4 inches 
long in the 6 ; legs full-feathered. Very large: 2 feet or more long; wing and tail 
each about a foot. 2 much smaller; above variegated with black, gray, and tawny; 
below, a large black abdominal patch in the adult. Sage-brush tracts of Western 
United States. 

Of all the birds of the Grouse family, the Sage Hen is perhaps the 
poorest for food; the young can be so · cooked, by parboiling and stew­
ing, up· fo about the 1st of October, as to furnish a fair article of diet; 
but after this date the flesh is too highly flavored with the wormwood 
to be rendered palatable by any means with which I am acquainted. 

PEDHECETES PHASIANELLUS COLUMBIANUS, (Ord.) Coues.-Oommon 
Sharp- tailed Grouse. 

Sexes are alike in color. 
Neck without peculiar feathers; tail very short, of sixteen narrow, soft, trne tail­

feather.s, and a middle pair, apparently developed coverts, projecting an inch be­
yond . the rest (often worn off or not fully developed, so that there is bnt little, if 
any, projection of these coverts); legs fully feathered: length about 18 inches; wing 
8-9; tail 5-6. The markings black, white, and especially tawny; below, the spots 
fewer, brown, U-shaped; throat buff. 
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This Grouse is found here in small numbers throughout the entire year. 
The region is not favorable for the increase of ·this bird, for, aslde from 
those destroyed by the Indians in se;;tson and out of season, the destruction 
of the young by birds of prey and of the nests by prairie fires, the only 
food it can find during the winter consists of a few scattered rosebuds. 

CUPIDONIA CUPIDO, (L.) Bd.~Pinnated Gro~tse; Prairie Hen. 

The sexes are alike in color. 
Neck with a peculiar tuft of loose, lengthened, tapering feathers, beneath which is 

a patch of bare, brightly colored skin, capable of great distention; ta.il short, rounded, 
of eighteen stiffish, non-tapering feathers; feet ba.rely feathered to the toes. Length · 
16-18 inches; wing 8-9; tail about 5. Above, variegated wi.th black, brown, tawny, 
or ochrey, and white, the latter especially on the wing; below, pretty regularly barred 
with dark brown, whitf', and tawny; throat tawny, a little speckled or not; vent and 
under tail-coverts mostly white; quills dark brown, with white spots on the outer · 
webs; tail dark brown, with narrow or imperfect white or tawny bars and tips. 
¥ smaller, with shorter neck-tufts. 

Missouri River, above Fort Randall, and probably as high as Fort 
Sully, D. T. 

During the fall of 1876, I observed the Pinnated Grouse here for the 
first time, and apparently it was more common than the preceding 
species, and in accordance with the history of the two birds I antici­
pated the speedy disappearance of the Common Sharp-tailed, but this 
has not occurred, and I saw only two or three specimens of the Pinnated 
Grouse during the season of 1877, and I am informed none were taken 
during the season of 1878, so that at the present time 0. cupido is not 
found here, while P. phasianellus is the characteristic Grouse of this 
region. 

This experience with the two Grouse -is at variance with that of Sur­
geon J. ]'. Head, U. S. A., Minnesota record, as given in Professor 
Cones's "Birds of theN orthwest," and also with that of many other good 
observers, and I can only explain the matter on grounds of the unfitness 
of the locality as regards shelter, and the fact that the country has ;not 
been settled and the soil suffi.,ciently cultivated to furnish them their 
favorite food; when these conditions shall have been removed, I antici­
pate the appearance of 0. cupido in this region to displace P. phasianellus. 

BONASA UJ\ffi:J!}LLUS UMBELLOIDES, (Dougl.) Bd.-Rocky 1llountwin 
Ruffed Grouse. 

, Sexes are nearly alike in color. 
The Eastern representative of this bird is known as the P.ariridge in New England 

and the Middle States, and as the Pheasant in the Southern States. Sides of neck 
with a tuft of numerous (15-30) broad, soft, glossy-black feathers; head with a full 
sOft crest; tail about as long as the wings, amply rounded, of (normally) 18 soft broad 
feathers; feet naked below. Length 16-18 inches; wing 7-8. Slaty-gray is the pre­
vailing color in this variety. 

Rocky Mountain region. 
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0R1.'YX VIRGINIANA, (L.) Bp.-Virginia Partridge j Quail. 
Sexes may be distinguished by color. 
This is the Virginia Partridge or Quail: l!ob 'Vhite. Wherever t.he Ruffed Grouse 

is calleu "Partridge" in the New England and Middle States, this bird is there lmown 
as " Quail," and wherever in the Southern States the Ruffed Grouse is called "Pheas­
ant," this bird is there known as "Partridge." 

Head completely feathered, the crown ones somewhat lengthened and erectile, but 
hardly forming a true crest. Forehead, a line over the eye, and the throat white, 
bordered with black; crown, neck all round, and upper part of breast brownish-red; 
other under parts tawny-whitish, all with more or fewer doubly crescent ic black 
bars; sides broadly streaked with brownish-red; upper parts variegat ed with chest­
nut, black, gray, and tawny, the latter edging the inner quills. ~ known by having 
the throat buff instead of white, less black about the fore parts, and general colors 
less intense ; rather smaller than the ~ : 9-10 inches long ; wing 41-5; tail 2t-3. 

Eastern United States to high central plains; the characteristic game 
bird of this country. Missouri River as high as Fort Sully, Dakota, 
where I saw them in 1871. 

CHARADRIID1E. 

SQUATAROLA HELVETICA, (L.) Ouv.-Black-bellied Plover. 
Sexes are alike in color. 
A small hind toe, hardly i inch long (this is the only 4-toed Plover treated of in this 

pamphlet); plumage speckled. Adult in breeding season (rarely seen in the United 
States): face and entire under parts black, upper parts variegated with black and 
white or ashy; tail barred with black and white; quills dusky, with large white 
patches. Adult at other times (and this is the plumage in which seen in Dakota) and 
young: below, white, more or less shaded"with gray, the throat and breast speckled 
with dusky; above, blackish, speckled with white or yellowish; the rump white, with 
dark bars; legs dull bluish. Old birds changing show every grade, from a few iso­
l ated black feathers on the under parts to numerous large black patches. Length 
11-12 ; wing 7 or more; tail 3; bill 1-1-!. 

I have only observed this bird in Dakota Territory during the fall 
migration. 

During the migrations I have kept a sharp watch for the Black-bellied 
Plover, but I have not yet discovered the bird passing this region dur­
ing the spring; it arrives, however, on its southern flight, about Octo­
ber 25, and remains in this vicinity for four or five days, during which 
time it is seen in considerable numbers. 

It may be that this Plover has succeeded in eluding my search during 
the spring, and that it does really pass this region. I have elsewhere 
mentioned in these notes of this bird being one of the two exceptions, 
falling under my notice here, of a migratory bird appearing in the fall 
that is not known to pass this region during the spring. The other 
exception is that of the Blue Goose, which, if a valid species, we should 
naturally expect to find passing this region, as being within the normal 
migratory spring range of its kind. But with the Black-bellied Plover 
the case is different: its normal spring line, so far as is now known, is 
not near as far inland as Dakota. 
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On page 449 of his ''Birds of the Northwest," Dr. C'Oues states that 
Dr. Suckley found it "moderately abundant" in Minnesota. I suppose 
reference is here made to the time (1853) when , Dr'- Suckley was on duty 
as surgeon and naturalist of the Survey of the Forty-seventh Parallel, 
under Governor I. I. Stevens. Although the party did not leave Saint 
Paul until J nne 8 of that year, Dr. Suckley was engaged for some time be­
fore in making collections in the neighborhood of Saint Paul, an!l was so 
engaged during the migration of the Golden Plover through that region; 
and as this bir<l is in full breeding plumage at this time, and much 

· resembles the Black-bellied Plover, it is not improbable that Dr. Suck­
ley mistook C.fulvus virgin'icus for S. helvetica. I believe Dr. Buckley's 
collection, to which reference is made above, was lost in the Ohio River, 
which is much to be regretted, as I know of no observations made 
since that time (1853) that would support Dr. Buckley's reference of this 
bird to Minnesota during the spring migrations. [*] 

CHARADRIUS FULVUS VIRGINICUS, (Borck.) Coues.-American Golden 
·Plover. 

The sexes are alike in color. 
No bind toe; plumage speckled above, and in the breeding season (generally so 

seen throughout Dakota and Montana during the spring migration) black below, as in 
the last species, but much of the speckling bright yellow, and the rump and upper 
tail-coverts like the back; forehead and a broad line over the eye to the nape white; 
tail-fea,thers grayish-brown, with imperfect white or ashy bars; feathers of the arm­
pits gray or ashy. At other times, the under parts nearly as in the last species. Length 
10--11; wing 7 or less; tail under 3; billl or less. A highly-rated game bird, abund­
ant in most parts of Dakota during the spriiJ:g and fall migrations . . 

Early in 1\oiay, the Golden Plover's migrations find him in this region. 
At this time, the birds are in full breeding plumage, and tarry but a few 
days. Early morning and evening appears to be the time selected for 
flight, and from the 1st to the lOth of May, they pass over in flocks, 
containing from thirty or forty to several hundreds, and sometimes thou­
sands, of birds, and so constant is the flight that a person here could 
scarcely be blamed for thinking that he must stand on the only route 
leading to their northern summer resort. At this time, the birds are in 
prime condition for the table, and there is no trouble in taking all that 
are required. From about September 23 to October 26, it loiters here 
on its return to the South in considerable numbers. · 

Professor Cones, in his " Birds of the Northwest," page 451, states 
that he met with this bird between Fort Randall and Yankton on the 
Missouri River, in company with the Bartramian Tattler and Esquimaux 
Curlew, and that he found them not at all shy. Where the line of de­
parture may be taken I know not, but the Esquimaux Curlew does :not 
pass this region, and the Golden Plover has become a very shy bird by 
the time of its arrival here. When feeding, they are constantly on the 
lookout for <J.anger, an~ post their pickets regularly, so that it is almost 

[ *This is doubtless a just observation. I have found the Golden Plover extremely 
numerous in Eastern Dakota during the spring migmtion.-C.] 
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impossible to get within gun-shot range of the flocks; when on the wing, 
however, they loose their shyness, and are then easily captured. 

lEGiALITIS VOCIFERA, (Linn.) Oass.-Kildeer Plover. 
' This bird, the most restiess of all the Plover family, arrives April13, 

and remains until about the 1st of September, and is found in large 
numbers around all the lakes, and to some extent in cultivated upland, 
which it seems to lik~ for nesting purposes. 

lEGIALITIS SEl\HPALl\:IATA, (Bp.) Oab.-Sernipalmated Plover. 
I believe this Plover only occasionally passes this region during the 

spring migrations. On May 11, 1877, while out collecting, a flock con­
taining thirty-five or forty birds passed high overhead, from which a 
single specimen was secured. I have never met with it in the fall. 

The specimen measures as follows : 
No. 690, 14.50 X 7.10; wing 4.60; tail 2.15. 

HlE~f-A.TOPIDJE. 

STREPSILAS INTERPRES, (L.) lll.-:Turnstone. 
Sexes are alike in color. 
Adult in summer pied u,bove with bbck, white, brown, and chestnut-red, the latter 

color wanting in winter and in young birds; below, from the breast (which is more 
or less completely black), throat, most of the inner quills, bases and shafts of ont.er 
quills, and bases and tips of tail-feathers white; bill black; feet orange: 8-9; wing 
5!-6; tail 2t; bill i, almost recnrved, shar_p-pointed: legs bare but a little way: no 
obvious basal webbing of toes. 

I believe that the Turnstone will be found to occur throughout many 
parts of Dakota during the spring migration. Careful search should he 
made for the bird at this time, and its occurrence reported. It will be 
found usually along the beach turning over stones in search of its food, 
from which curious habit it derives its name. 

The Turnstone regularly passes this region during May of each year. 
I have observed it for the last three years on several occasions, and the 
bird was always quite shy, and I found considerable difficulty in taking 

. specimens. As I have observed it here, the Turnstone is not a grega­
rious bird, as I have never seen more than three or four together. This 
record constitutes the only Dakota notiee of this bird, so far as I am 
aware. 

The specimens measure as follows : 
No. 649, J, 17.00 X 9.00; tarsus 1.00. 
No. 693, ~, 18.&0 X 9.40; win~ 5.90; tail2.70; tars. 0.94; m. t. & claw 1.12; bill 0.93. 

REOURVIROSTRIDJE. 

RECU~VIROSTRA AMERICANA, Gm.-Avocet. 
Sexes a:.:e n.like in color. 
White; back and wings with much black; head and neck cinnamon-brown ill the 

adult, ashy in the young; bill black; legs Lluc; eyes red: 16-18 long; wing i-8; 
tail 3t; legs very l1mg. Bill recurved. 

Arrives at the beginning of May, and breeds sparingly in t~is vicinity. 
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The majority pass further north, and return early in July, from which 
time the A vocbt is quite a familiar shore bird around the preferred lakes, 
until the approach of winter drives it south, usually October 30. 

PHALAROPODIDJE. 

STEGANOPUS WILSONi, (Sab.) Coues.-lVilson's Phalarope. 
Is found here from about May 17 until July 24, by which time the 

young are well on the wing, and fully able to care for themselves. It is 
singular that this bird should leave this region so early, but close search 
has failed to reveal its presence after July. 

SOOLOP ACID1E. 

PHILOHELA MINOR, (Gm.) Gr.-American Woodcock. 
Sexes are alike in color. 
First three outer quills incised and scythe-shaped; wings short, when closed the 

quills hidden by the coverts and tertiaries; legs feathered nearly to the joint in fi·ont, 
shorter than middle toe and claw, scaly before and behind; toe slender, free to tlie 
base; bill m~tch longer than the head, stout and deep at base, grooved nearly its 
whole length, the tip knobbed; gape veriY short and narrow; ear under the eye, which 
is set in the back upper corner of the head ; colors above variegated and harmoniously 
blended black, brown, gray, and russet; below pale warm brown of variable shade. 
J 10-11; ~ 11-12; extent 16-18; wing 4i-5; bill2t-3; weight 5-9 ozs. Bogs, swamps, 
wet woodland, and fields. Occurs in the eastern, and probably southern, portions of 
Dakota. 

The only Woodcock I ·have seen in this vicinity was one shot by my 
friend Capt. John Vander Horck, July 28, 1877 ;. it was captured on a 
piece of low, marshy ground, some five miles north of the post, and from 
its manner of flight and behavior before being shot I mistook it for a 
Carolina Rail. It is quite probable that such has happened to me be­
fore, and that this bird may occur in small numbers on the ''Coteau des 
Prairies" dlJ.I'ing July. 

Since the above was written, and during my absence in the summer 
of 1878, several Woodcock . have been taken in the vicinity of Fort 
Sisseton. 

GALLINAGO WILSONI, (Temm.) Bp._;_American Snipe. 
Sexes are alike in color. 
Bill much longeLthan the head, perfectly straight, soft to the end, where it is some­

what widened, and grooved on top; gape narrow, not reaching beyond th~ extreme 
. base of upper manuible; ear under eye; legs feathered neariy to the ,ioint, a little 

"lhorter than mi(l<lle toe and claw; toes perfectly free; crown black, with a pale 
m1ddle stripe; back varied with 1lack, bright bay, and tawny, the latter forming 
two lengthwise stripes on the shoulders; n eck and breast speckled with brown and 
dusky; lining of wings barred with black and white; tail usua~ly of 16 feathers, 
barred with 1lack, white, and chestnut; sides waved and dusky; belly dull white; 
quills blackish, tlw outer white-edged. Length 9-11; wing 4t-5!; bill about 2t; wholf' 
naked porti•)n of leg and foot auout 3. 

''This is the genuine Snipe, of alluirds loosely so called; its name of English Snipe is 
a. misnomer, as it is indigenous to this country, and distinct from any European spe- · 
cies, though closely resembling one of them. Open wet places of North America at 
large; ruigmt~ry." 
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Occurs in many portions of Dakota during the spring and fall migra­
tions ; a prime bird for the table. 

Wilson's Snipe is seen here only during the spring migrations, which, 
for this bird, are generally from the 1st to the 6th of May, but some­
times there is a variation of a week either way. Whatever may be the 
time of its arrival, the bird does not s.eem to pass this region in any 
numbers, but the .few taken are in prime condition for the table, showing 
that its migration has been by easy flights. · Several careful searches 
for the bird, during the fall, have not been attended with successful re­
sults, and I believe it does not pass this way on its southern flight, or, if 
so, it certainly does not loiter. · 

The specimen measures as follows: 
No. 621, ~, 17.00 X 10.50; wing 5.21; bill 2.43; tarsus 1.21. 

MACRORH.A.MPHUS GRISEUS, (Gm.) Leach.-Red-breasted Snipe: 
Sexes are alike in color. 
A very Snipe-like bird, with the bill exactly as in the last species, but readily dis­

tinguished generically ; legs bare upwards of! of an inch, longer than middle toe and 
claw; outer and middle toes connected by an evident membrane ; tail of 12 feathers. 
Tail and its coverts at all seasons conspicuously barred with black and white (or 
tawny); lining of wings and armpits the same; quills dusky; shaft. of first quill 
and tips of middle ones, except the long inner ones, white; bill and feet greenish­
black. In summer, brownish-black above, variegated with bay; below, brownish-red, 
variegated with dusky; a tawny stripe over the eye and a dark one from bill to eye; in 
winter, plain gray above and on the breast, with few or no traces of black and bay; the 

. belly, line over eye, and under eyelid white. 10-11; wing 5-5t; tail 2t; bill about 2t. 

Occurs throughout a large portion of Dakota during the migrations, 
in flocks, and prefers the shores of the lakes instead of wet meadows. 

This Snipe passes north usually about the end of April, but often it is 
delayed until the lOth of May. I have taken it in considerable numbers 
at this time, and. have always found it a prime bird for the table, being 
often brought into requisition to supply the place of "quail on toast" 
for breakfast. It returns to this region about the 20th of September, 
from which time until the end of October, when it departs, it is the 
most familiar Wader around the shores of our lakes. 

EREUNETES PUSILL us, (Linn.) Oass.-Semipalmated Sandpiper. 
Is seen here in large numbers from Aprll 29th until about the 1st of 

June, ~hen its numbers rapidly diminish, and from that date until near 
the end of July but few have been observed in this vicinity; returns in 
numbers early in August, and from that time forward until the lakes 
commence to close, about November 1, hundreds may be seen at a time ~ 

aromid the shores of any of the lakes. 
The specimen measures as follows: 
No. 6i3, ~, 12.00 X 6.40; wing 3. 75; tail 1. 70; tars. 0. 77; m. t. & claw O.f:l3; bill 0. 73. 

TRING.A. MINUTILL.A., Vieill.-:-Least Sandpiper. 
Shares much the same habits here as the preceding species ; is very 

common. 
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TRINGA BAIRDI, Coues.-Bai·rd's Sandpiper. 
This Sandpiper appears about April 28, and remains until the begin­

ning of June, after which tinie none are seen here during the remainder 
of the season. During the time of its sojourn here it is quite abundant. 
Its habits seem to differ greatly from its little congener, T. bonapartii. 

The specimen measures as follows: 

No. 626, ~, 14.75 X 7.75; wing 5.00; tail2.43; tarsus 0.82; bill 0.88. 

TRINGA MACULATA, Vieill.-Pectoral Sandpiper. 
Is found here from about the middle of July to the first of August in 

considerable numbers. 

T:RINGA BONAPARTn, Schl.-Bonaparte's Sandpiper. 
Arrives about the 5th of May and remains until June 13. Is seen in 

considerable numbe!!s during this time. 

LIMO SA FEDOA, (L.) Ord.-Great Marbled Godwit. 
Sexes are alike in color. 
Color and size the same as the Curlew's, but the bill is usually slightly curved upward, 

while among the Curlews it is curved downward; this is the main point for the novice. · 
Tail barred· throughout with black and rufous; rump and upper tail-coverts like the 

back; no pure white anywhere. General plumage rufous or cinnamon-brown; below, 
nearly unmarked and of very variable shade, usually deepest on the linings of the 
wings; above, variegated with black and brown or gray; quills rufous and black; bill 
flesh-colored, largely tipped with black; feet dark. Large, 16-22; wing about 9; tail 
about 3t; bill 4-5, grooved nearly to the end, usually slightly recurved. 

Abundant through many portions of Dakota during the spring and 
fall migrations. The young birds are excellent food. 

Is found here in great numbers from June 14 until Septemb~r 22, 
with early arrivals in the latter part of April, and stragglers as late as 
the middle of October. Does not breed on the Coteau, but does so about 
forty miles to the east, in Minnesota, as also in parts of Dakota west of 
the Missouri River. 

The specimen measures as follows: 

No. 641, ~, 31.50 X 19.50; wing 9.75; tail3.00; bill4.90; tars. 3.25; m. t. & claw 2.10. 

LIMOSA HUDSONICA, (Lath.) Sw.-Hitdsonian Go&wit. 
Sexes are alike in color. 
Tail black, largely white at th~ base, its coverts mostly white; rump blackish; 

under parts in the breeding season (and this is the condition in which seen in Dakot.a) 
intense rufous, variegate.d (chiefly barred) with dusky; head, neck, and upper parts 
brownish-black, variegated with gray, reddish, and ~1sually with some whitish speck­
ling; quills blackish, more or less white at the base. Young and apparently winter 
specimens much paler, tawny whitish below, more gray above. Considerably smaller 
than the foregoing: about 15 ; wing 8 or less ; bill 3t or less. 

Occurs as far south in Dakota as latitude 45') 30' in small numbers; 
may b~ more common in the northern part of the Territory. 

Severai'flocks of the Hudsonian Godwit were observed at Fort Sisse­
ton from the 6th to the 26th of May, 1878, and a few were observed in the 
early spring of .1877, but not, however, in any such number a~ the sue-
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ceeding spring. It does not breed anywhere in this region, and I 
was greatly surprised at meeting with the bird so far south in May ; 
though it may spend the winters further south than this place, still it is 
essentially a bird of high northern latitudes, and usually only enters the 
northern portion of the United States during the winter. 

TOTANUS SEMIPALMATUS, (Gm.) Temm.-Willet. 
Sexes are alike in color. 
Toes with two subequal webs; legs bluish or dark; bill straight, comparatively stout, 

grooved little, if any, more 'than half its length; toes with two conspicuous basal 
webs: 12-16; wing 7-8; tail 2t-3; bill2-2!. In summer, gray above, with numerous 
black marks, white below, the jugulum streaked, the breast, sides, and under tail­
coverts barred or with arrow-shaped marks of dusky (in winter, and in young birds 
all these dark marks few or wanting, except on jugulum); upper tail-coverts, most of 
the middle quills, and basal half of outer quills white; ends of outer quills, their coverts, 
lining of wings, and armpits black ; bill bluish or dark. 

This bird arrives aboutApril29, and remains until September 13, in con­
siderable numbers; breeds here; it seems to feed to some extent ... on fish, 
and the flesh is not particularly desirable as food. A strange habit the 
old birds have of pushing forward the young when there is danger; I 
remember once seeing a flock containing about a hundred · birds, of 
which probably twenty-five were old ones, quietly feeding on the edge 
of a lake, but the instant the birds were approached they all took to 
flight; and the old ones immediately arranged themselves on the out­
side furthest from me, leavi:p.g the young between themselves and the 
source of danger, and in this order they were permitted to take their 
departure without molestation. 

TOTANUS MELA!'WLEUCUS, (Gm.) Vieill.-Greater Telltale. 
Sexes are alike in color. 
Feet with very small web between inner and. middle toes; legs yellow or green; bill 

straight or slightly bent upward, very slender, grooved half its length or less, black; 
legs long and slender. In summer, ashy-brown above, varied with black and speckled 
with whitish; below, white, lower.throat streaked, and breasts, sides, and under tail­
coverts speckled or barred with blackish; these latter marks few or wanting in winter 
and in the young; upper tail-coverts white, with dark bars; tail-feathers marbled or 
barred with ashy or white; quills blackish. Large: length (lver 12; wing over 7; 
tail 3 or more ; bill 2 or more. 

Arrives during the last week in April or tJ?-e first part of May, and is 
seen · in considerable numbers for a week or more while passing north. 
Returns in numbers in the fall, and departs about the same time as T. 
flavipes. 

ToTANUS FLAVIPES, (Gm.) Vieill.-Lesser Telltale. 
Sexes are alike in color. 
A miniature of the last; colors precisely the same; legs comparatively longer; bill 

grooved rather further: length under 12; wing under 7; tail under 3; bill under 2. 

These two Telltales occur throughout Dakota during the spring and 
fall migrations, and the Lesser certainly, if not the Greater also, breeds 
in the northern part of the Territory. 

This bird arrives at Fort Sisseton early in May (sometimes in April), 
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and remains until October 28. During May and the early part of June 
it is very common; but from the latter time until near the end of July, 
but few are met with; but as fall comes on, its numbers increase, and 
from the 1st of September to the end of the season it is very abundant 
here. It breeds in this vicinity. 

The specimen measures as follows: 
No. 672, t, 20.50 X 10.93; wing 6.32; tail 2.50; tars. 2.2t.i; m. t. & claw, 1.43; bill 1.53. 

TRINGOIDES MACULARIUS, (L.) Gray.-Spotted Sandpiper. 
Is found here in small numbers from about 1st of July to the 8th of 

September. 
The specimen measures as follows: 

No. 669, t', 13.00 X 8.10; wing 4.10; tail2.30. 

ACTITURUS BARTRAMIUS, (Wils.) Bp.-Upland Plot,er. 
Sexes are alike in color. 
Bill straight, about as long as the head, grooved ! of its length, the gape very deep, 

reaching nearly to below the eyes, the feathers extending on the upper bill beyond 
those on the lower, which do not :fill the space between the forks of the lower _ia.w; tail 
very long, more than half the wing, graduated; legs much longer than middle toe and · 
claw; legs bare nearly the length of the latter: length 11-13; wir1g 6-7; tail 3-4; 
bill1-1t: above, blackish, with a slight greenish reflection, varieg~tted with tawny 
and whitish; below, pale tawny, of varying ::Jhade, bleaching on throat and belly; 
lower throat with streaks;. breast and sides with arrow heads and bars of blackish; 
armpits and lining oJ wings pure white, black-barred; quills blackish, with white bars 
on t he inner webs; tail varied with tawny, black and white, chiefly in bars; hill and 
legs pale, former black-tipped. 

North America; abundant; migratory; a highly esteemed game bird, 
usually found in flocks, in fields, not necessarily near water. · 

The Upland Plover is very abundant here from May 10 until near the 
end of August, and breeds nearly everywhere on the prairie. The bird 
is in good condition for the table from the time of its arrival, and is justly 
highly appreciated for its delicate flavor. A bout the middle of August, 
this Plover commences to congregate in large flocks, when it becomes 
quite shy, so that its capture is attended· \Vith considerable difficulty. 
Takes its departure about August 26. · 

TRYNGITES RUFESCENS, (V.) Cab.-Buff-breasted Sandpiper. 
This strange Sandpiper is seen here a few times each year during the 

spring migration. On May 22, 1876, while out hunting on the open 
prairie, a flock conta1ning thirty or forty passed near me, from which one 
was secured. Two or three others were taken later in the season, on as 

" many different occasions. Of the habits of this bird I know nothing. 
I have only seen it in open country on the wing, and quick must be the 
sportsman who then brings it to bag, for it is a whiz'-z-z, and the birds 
are gone. 

NUMENIUS LONGIROSTRIS, Wils.-Long-billed Ottrlew. 
Sexes are alike in color. 
Bill of extreme length and curvature, measuring from 5 to 8 or 9 inches; total length 

about two feet: wing a foot or less; tail about 4 inches. Plumage very similar to 
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that of the Gollwit; prevailing tone rufous, of varying intensity in different birds, 
and on different parts of tho same bird, usually more intense under the wing than 
elsewhere; below, the lower throat streaked and the breast and sides with arrow­
heaus and bars of dusky; above, variegated with black, especially on the crown, 
back, and Tiing; tail ba:rred throughout with black anu rufous; middle quills rufous; 
outer quills blackish and rufous; no pure white anywhere; bill black, the under part 
flesh-colored for some distance; legs dark. 

Occurs in many portions of Dakota and Montana. 

NUMENIUS HUDSONIUS, Lath.--Jack Curlew. 
Sexes are alike in color. 
Bill medium, 3 or 4 inches long; length 16 to 18; wing 9 ; tail 3t. Plumage as in 

the last species in pattern, but general tone much paler; quills barred. Breeds in 
British America; United States, ch,iefly during the migrations. 

I have never met with this bird in any part of Dakota or Montana. 

NUMENIUS BOREALIS, (Forst.) Lath.-Esquimaux Curlew. 
Sexes are alike in color. 
Bill small, under 3 inches long; length 12-15 inches; wing under 9; t.ail 3. Plum­

age in tone and pattern almost exactly as in the last species, but averaging more rufous, 
especially under the wings, and outer quills not halTed. 

Occurs in parts of Dakota during the migrations. 

ARDEIDJE. 

ARDEA HERODIAS, Linn.-Great Blue Heron. 
Occurs regularly during the spring and fall migrations. It tarries but 

a few days in this vicinity in the spring time, but is observed in some 
numbei·s during September and October. 

BUTORIDES VIRESCENS, (Linn.) Oab.-Green Heron; Poke. 
Arrives the latter part of Apr·il or the beginning of May, and remains 

until October; breeds in the sloughs all over the Coteau, not, however, 
in any great numbers. 

NYCTIARDEA GRISE.A. N.r"EVIA, (Bodd.) All.-A.mericctn Night Heron. 
Is seen here in considerable numbers from August 10 until October 

25; is not seen during the spring migrations. 

BOTAURUS MUGIT.A.NS, (Bartr.) Coues.-A.merican Bittern. 
Is found here from J\iay 1 until October 1; is not at any time abund­

ant; breeds here. 
GRUIDJE. 

GRUS AMERICANA, (L.) Terrim.-White or Whoop·ing Crane. 
Occurs only during the spring and fall migrations, and eYen then not 

in any numbers. 

GRUS CANADENSIS, (L.) Temm.-Brown Crane. 
Is much more frequently met with than the preceding, and a few re­

main and breed on the Coteau. 
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The Brown Crane can be vei·y easily domesticated, and they make-very 
docile pets; following a person about from place to place much the same 
as an antelope or deer would; they will take their night tramps, but are 
generally on hand the following morning. · 

RALLIDJE. 

PORZANA CAROLINA, (Linn.) Cab.-Carolina Rail. 
Sexes are alike in color. 
Above, olive-brown, varied with black, with numerous sharp, white streaks and 

specks; flanks, armpits, and lining of wings barred with white and blackish; belly 
whitish; under tail-coverts rufescent. Adult with the faQe and central line of throat 
black; the rest of the throat, line over eye, and espe'cially the breast, more or less in­
tensely slate-gray, the sides of the brea.st usually with some obsolete whitish barring 
and speckling; young without this black, the throat whitish, the breast brown. · Length 
8-9; wing 4-4t; tail about 2. 

Occurs throughout a large portion of Dakota. 
Is found at Fort Sisseton, in small numbers, from May 15 until Octo­

ber; breeds in the thick rushes around the margins of the lakes and 
sloughs. 

The specimen measures as .follows: 
No. 681, t , 13.40 X 8. 80 ; wing 4. 25 ; tail 2.44 ; tarsus 1. 30 ; middle toe and claw 1. 7 5. 

FULICA AMERICANA, Gm.-American Coot; Mttd Hen. 
Arrives about April 20 and remains until October 30; is; moderately 

abundant during this time ; breeds in the sloughs all over the Coteau. 

ANATIDJE. 

CYGNUS BUCCINATOR, Ricb.-Trttmpetm· Swan. 
Is seen only during the migrations; in the spring, none stop in this 

vicinity. When passing south in the fall, I have observed a very few to 
loiter in the larger lakes. 

ANSER HYPJ?RBOREus, Pall.-Snow Goose; White Brant. 
Sexes are alike in color. 
Bill smooth, the scales or plates very prominent, owing to arching of the edges of 

the bill. Adult plumage pure white, but in most specimens the head washed with 
rusty red; outer quills broadly black-tipped; bill lake-red, with white nah; feet the 
same, with dark claws. Length about 30; wing 17-1!); tail5t-G&; .bill2f. 

About the' 1st of April, this Goose commences to pass this region, and 
from then until the early part of May thousands are daily seen passing 
north; a very few remain and breed. About the middle of September _ 
it begins to return from the north, and by the 1st of October is very 
abundant, being found in flocks often containing several thousand old 
and young birds; finally departs at the end of October. 

The specimen measures as follows: 
No. 686, t, 59.00 X 29.00; wing 17.50; ta.il 6.25; tarsus 3.25; bill2.40. 
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ANSER C<:ERULESCENS, (L.) Vieill.-Blue Goose. 
Sexes are alike in color. 
With the size and exactly the form of the next species, but the plumage ashy, varied 

with dark brown; the head, upper neck, tail-coverts, and most of the under parts 
white; the wing-coverts silvery ash. 

It is a singular fact that I have never observed this Goose during the 
spring migrations when the preceding one is so abundant, and with 
which it first makes its appearance here in· the fall and is afterwards con­
stantly found mixed with the flocks of that Goose, and associating with 
it on terms of such familiarity as to suggest to me the query whether 
there may not be a doubt as to its distinctness from a hyperboreus, and 
whether it may not in reality be the young of that Goose, or a semi­
melanotic condition thereof. I have seen flocks of a hyperboreus cov­
ering acres of ground, with here and there a Blue Goose scattered appar­
ently indiscriminately through the :flock. I have also seen them asso­
Ciated on the wing. The case of this Goose and that of the Black-bellied 
Plover constitute the only exceptions falling under my notice of a mi· 
gratory bird appearing in the fall that does not pass this region during 
the spring migrations. This Goose departs with the preceding about the 
end of October. 

BRANTA CANADENSIS, (L.) Gary.-Oanada Goose; Common Wild Goose. 
Sexes are alike in color. 
Tail normally 18-feathered. Grayish-brown, below paler or whitish-gray, bleachipg 

on the under tail-coverts, all the feathers with lighter edges; head and neck black, 
wif,h a broad white patch on the throat mounting each side of the head; tail hlack, 
with white upper coverts; bill and feet black. About 36 inches long; wing 18-:20; 
tail Gt-7t; bill H-2. 

Passes this region from the 1st to ~he 30th of April in large numbers ; 
it loiters but a few days at this season (a very few may breed near the 
head of the Coteau). Returns about the 15th of September, after which 
date it is very abundant until its final departure for the season, usually 
about October 31. 

ANAS BOSCHAS, Linn.-Mallard. 
Sexes are not alike in color. 
This Duck and the seven next described are known as the "River Ducks," and are 

di~tinguished from the "Sea Ducks" by having the hind toe simple. . 
t with the head and upper neck glossy green, succeeded by a white ring; brea.st 

purplish-chestnut; tail-feathers mostly whitish; greater wing-coverts tipped with 
black and white, the mid<lle quills with a violet marking, black-bordered; bill green-· 
ish-yellow; feet orange-red. ~ with the wing as in the t; head, neck, and under ~ 

parts palo ochrey, speckled . and streaked with dusky. Length about 24 ; wing 
10-12. 

This Duck appears to enter this region about April 16, and remains 
until October 30; breeds sparingly in the sloughs; at first, the 1\'Iallard 
is not near as abundant as some of the other Ducks. are, but as fall 
approaches it becomes very common. 
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DAFILA ACUTA, (L.) Jenyns.-Phitail; Sp'riptail. 
Sexes are not alike in color. 
Tail with the middle feathers longest (female· and young shorter and not so narrow), 

4 to 9 inches long; wing 11 ; total length about 24. Bill black and blue; feet gray­
ish~blue ; head and upper neck dark brown, with green and purple gloss; sides 'of 
neck with a long white stripe; lower neck and under parts white; dorsal line of neck 
black, passing into the gray of the back, which, like the sides, is vermiculated with 
black; middle quill-markings greenish-purple, anteriorly bordered by buff tips of the_ 
greater coverts, elsewhere by black and white; inner quills and shoulders black and 
silvery. ~ and young with the whole head and neck speckled or finely streaked with, 
dark brown and grayish or yellowish-brown; below, dusky-freckled; above, black­
ish, all the feathers pale-edged ; only a trace of the greenish markings between the 

- white or whitish tips of the greater coverts and middle· quills. 
This Duck arrives April 8, and 'remains until October 22; breeds in' 

small numbers in this vicinity. In the early spring, as also during Sep­
tember and October, it is very abundant, but during the summer only. 
a· few Pin tails are seen here. ' 

0HAULELASMUS STREPERUS, (L.) Gray.-Gadwall; Gray Duck. 
Sexes are no.t alike in color. 
t with most of the plumage barred or half-ringed with black and' white or whitish; 

middle wing-coverts chestnut; greater coverts black; marking of middle quills white; 
~ known by these wing-marks: 19-22; wing 10-11. · · 

. Is_ seen here from April 8 until October 22, in large numbers; breeds 
here. 

MARECA AMERICANA, (Gm.) Steph,.....:_American Widgeon; Balclpate. 
Sexes are not alike in color. 
Head and neck grayh;h, dusky-speckled; top of head white (in full plumage), its sides 

with a broad green patch. Bill shorter than head, grayish-blue like the feet; fore 
breast, light brownish-red; belly pure white; under tail-coverts abruptly black, mid­
dle and greatercoverts white, the latter black-tipped; middle. quill:-markin,gs green,. 
black-bordered: 20-22; wing 11; tail 5; bill1t-1t. ~ known by the wing-markings. 

_Enters this region about April22, and the gTeater majority pass, in a. 
few days, further north; it is probable, however, that a very few breed 
in this vicinity, as I have .taken this Duck on several occasions during;· 
the summer, months ; about the 1st of September, it begins to return 
from the north, and by the middle of the month is very abundant;; 
fina1ly departs October 30. · 

The specimen measures as follows : 
No. 668, t, 33.75 X 20.50; wing 10.40; tail5.00 . 

. QpERQUEDULA CAROLINENSIS, (Gm.)Steph.-Green-·winged Teal. 
:. Sexes are not alike in color. · 

Subcrested; head and upper neck chestnut, with a broad glossy green band on each. 
side, whitish-bordered, uniting and blackening on back of neek; under parts white,. 
the fore breast with circular black spots; ~1pper parts and flanks closely waved with 
blackish and white; under taU-coverts black, varied with white or creamy; bil~ black; 
feet gray. A conspicuous white cresce~t on the sid~ of the body just in. front of the 
bend of the wing; shoulders plain ; middle quill-marking rich green. - No blue on the 
wings. ~ differs especially in the head-markings~ but those of the wings a:ce the 
same. S~all: 14-15; wing 7~·; tail3t; bill H·. ' 

Arrives April 24, and remains a few days in t.his vicinity before pass-
Bull. v, 1--7 · 
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ing north for the summer; returns early in August in large numbers and 
remains until September 30. 

QUERQUEDULA DISCORS, (L.) Steph.-Blue-winged Teal. 
Sexes are not alike in color. 
Wing-coverts in both sexes .sky-blue, the greater white-tipped; rillddle quill-mark­

ings green, white-tipped; armpits and most under wing-coverts white; shoulders 
striped wit.h tawny and blue (not in the ~. ) or dark green; for:e breast barred; rump 
and tail dark, plain; under tail-coverts dark or 'black; bill black; feet not dark. 
Head and neck of t . blackish-plum beous, darkest on the crown, usually with purplish 
iridescence, a white crescent in front of the eye; under parts th:i'ckly dark-spotted; 
~ with head and neck a~together different; under parts much paler and obscurely 
spotted, but known by the wing-markings from any species here treated of, but diffi­
cult to distinguish from the ~ of the species known as the '' Cinnamon" Teal : 15-16 ; 
wing 7 ; tail 3 ; bill tt-l!. 

Arrives about the 1st of May, but, like all, the migratory hirds, it 
varies with th~ season, being ~ometimes as early as the 1st of April, but 
is seldom later than the middle of May ; is very common, and breeds in 
all the sloughs over .the Coteau; takes its departure about October 10. 

SPATULA CLYP~ATA, (L.) Boie.-Sh<?veller; Spoon-bill lJuck. 
Sexes are not alike in color. 
Bill twi~e as wide at the end as at the base, with very numerous and prominent 

plates. Head and neck of (! green; fore breast white; belly purplish chestnut; wing­
,coverts blue; middle quill-marking green, bordered with black and white; some 
.shoulders blue, others green, all white-strip.ed; bill blackish; feet red. ~ known by 
.bill and wings. 20 ; wing 9~ ; bill 2t-2!. 

This Duck is very abundant in ~ll the lakes and sloughs on the" Coteau 
tdes Prairies" from April18 until October 30; bre~ds throughout its 
range. 

The specimen measures as follows : 
No. 682, ~, 27.25 X 17.T5; wing 8.60; tail3.50. 

Arx .SPONSA, (L.) Boie.__.:.S1~mmer JJuck; Wood JJuck. 
Sexes are not alike in color. 
Crested; head iridescent green and purple, with parallel-curved white stripes over 

-.and back of eyes, and a broad, forked, white throat-patch; ~ with the head mostly 
gray : 18-20; wing 8t-9i- ; tail 4r5 ; bill tt. Nests in trees. 

A single specimen of this .beautiful Duck was killed near the post in 
th~ summer of 187 4 . by Captain Pearson of the Seventeenth Infantry. 
This is the only Wood Duck I have seen ,among the many .thousands 
.annually killed at this post. 

FULIGUL.A. MARIL.A., (L.) Steph.-Greater Scaup lJuck; Big Blackhead • . 
Sexes are not alike in color. 
This and the following des~ribed Ducks belong to the subfamily Fuligulinre (Sea. 

Ducks), and are distinJuishecl generally from the preceding by having the hind toe with 
amembranousflap dependingtherdtoin, larger feet, shorter legs, &c. t with the head, 
neck, aml body anteriorly, black, the former glQssy-green; lower neck, rump, tail and 
d.ts coverts, blackish; below, white, with fine black waving on the . sides and lower 
.:belly; bill dull blue with black nail; legs plumbeous; middle quill-marking white. 
~ wrth the head and anterior parts llrown, with the face pure white or not,- and other 
black parts of the t rather brown~ the black and white vermiculation less distinct. 
About 20 inches long; wing 9. 
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Arrives April19, and resting a few days resumes its long northern 
:flight. Returns about the 1st of October in some numbers, and finally 
·disappears, for the season,. October 31. 

The specimen measures as follows : 
,No.- 653, Q, 29.00 X 18.00. 

FULIGULA AFFINrs, Eyton.-Lesser Scaup Duck; Little Blackhead. 
Sexes are not .alike in color. 
Extremely similar to the last: smaller, about 16; wing 8; gloss of head chiefly pur­

ple. Q as in the last species. It is very difficult to define tills bird specifically, and 
it may be simply a small southern form; but it appear~;~ to preserve its characters, 
although constantly associated with the last. 

·For my own part, I am inclined to keep the two separate; for, as I have 
observed it, the Little Blackhead maintains its characters under all cir­
cumstances: I have seen it associated with the Greater in . feeding, but 
when disturbed and put to flight- the two species will be ·found separate. 

Arrives about the same time and follows the same course as the pre­
ceding species does; is much more abundant, however, during October 
than that Duck is. 

The specime:q. measures as follows : 
No. 627, ir, 27.75 X 17.00; wing 8.00; tarsus 1.47; bill1.60. 

FULIGULA FERINA AMERICANA, (Eyton) Coues.-American Pochard; 
Redhead. 

Sexes are not alike· in color. 
Bill dull blue, with a black belt at the end, broad and dep~essed, shorter than hea4. 

(2 or less), the nostrils within its basal half; color of head rich pure chestnut, with · 
bronzy or red reflection, of back, mixed silvery-gray and black in about equal amount, 
the dark waved lines unbroken; body anteriorly,. rump, and tail-coverts black. Q 
head and neck pale brown; body darker brown, witb, other markings of the back, 
sides, and shoulders less distinct than the . t ; middle quills bluish-ash. Length about 
20; wing 9-10. 

Arrives about April15 and remains until October 30; breeds in con­
siderable numbers in the deeper sloughs_on the "Coteau des Prairies," at 
first not ver~ abundant; it begins to receive accessions to its numbfjrs 
from further north about the middle of September, and by .the ~st of 
October large flocks of the Redheads are common; finally departs for 
the season about October 31. · 

The specimen measures as follows : 
No. 6:~5, t, 30.50 X 19.50; wing 9.50; tail 3.00; tars. 1.55; m. t. & claw 2.80; bi111.95. 

FULIGULA VALLISNERIA,. (Wils.) Steph.-Canvas-back Duck. 
. Sexes are not alike in color. . 

Bill blackish, high at the base an·d narrow throughou,t, not shorter than-head (2t or 
more), the nostrils at its middle; head much obscured with dusky; black waved lines 
of the back sparse and much· broken up into dots, the whitish thus predominating; 
~ varies ~s in the last species. 

Many persons experience difficulty in distinguishing between the Red­
head and Canvas-back Ducks; care;ful attention to the foregoing descrip-
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tions will enable any person to identify all his specimens, with possibly 
tl;w exception of some immature ~ specimens; hut as the two species 
are seen in Dakota, instances of this will be very rare indeed. 

· This Duck arrives about .._t\_pril15, and I think it probable that a vei·y 
few remain in this vicinity and breed, but the greater majority continue 
their northern flight with little more than a passing notice of this region 
at this season; returns in the early part of September and gradually 
i:ncreases in numbers until the middle of October; takes its final de­
parture for the year about October 30. 

The specimen measures as follows : 
No. 676, ~, :n.oo x 20.75; wing 9.10; tail3.00. 
. . 

BUCEPH.A.LA CLANGULA, (L.) Coues.-Golden-eye. 
· Sexes are not alike in color. 

d' with the head and upper neck glossy dark green, and a white oval or rounded 
spot between the bill and eye, not . touching the base of the bill throughout; white 
continuous on outer surface of wing; bill very high at base, black with pale or yellow 
end, and nostrils in anterio~ half; feet orange; webs dusky; eyes yellow; head uni­
formly puffy; lower neck all around, under parts including sides, most of the shoul­
ders, wing-coverts, and middle quills white; lining of wings and armpits dark; most 
of upper parts black; no waving on back and sides. ~ head less puffy, snuffy brown, 
no white patch in front of eye, and less white on the wings. Length 1G-19; wing 8 . 

. Arrives about Aprill5 and soon passes on to the north. About Oc­
tober 1 returns in .considerable numbers, and remafns until October 30. 

BUCEPHALA ISLANDICA, (Gm.) Bd.-Barrow's Golden-eye. 
Sexes are not alike in color. 
Very similar to the last species; gloss of head purplish and violet, the spot between 

the bill and eye larger, triangular or crescentic, applied against the whole side of the 
bill at base; white on surface of wing divided by a dark bar: rather larger than the 
last; 19-22; wing 9-10; feathers at back of head lengthened into a slight crest; bill 
shorter. 2 probably not distinguishable with certainty from that of the foregoing, 
unless by the dark bar on the wing. 

Is seen here only during the spring migrations. Arrives about April 
15 and remains for a few days; several specimens have been taken at 
this time. : D~es not appear to pass this region during the fall. 

The specimen measures as follows : 
No. 652, ~, 27.50 X 17.00. 

BUCEPHALA ALBEOLA, (L.) Bd.-Bujfle-head Duck. 
Sexes are not alike in color. 
d' with the head particularly puffy, of varied rich iridescence, with a large white 

ear-patch, confluent with its fellow on the nape: small, 14-16; wing 7-8; billl, with 
nostrils in basal half. · Q still smaller, an insignificant-looking Duck, with head scarcely 
puffy, , dark gray, with traces of the white ear-patch. / • 

· Arrives April 9 and in a few days · departs; returns about the middle 
of September to remain until October 22. During the fall is qujte com­
mon, but is not seen in any large numbers in the spring. 

The specimen measures as follows.: 
No. 687, d', 23.25 X 14.50; wing 7:00. 
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ERISM.ATURA RUBIDA, (Wils.} Bp.-Ruddy IJuck. 
. Sexes are not alike in color. 
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Remarkably distinguished from the other Sea Ducks (with the exception of the St. 
Domingo Duck) by the stiffened, narrow, tapering tail-feathers (16-20 in number), ex­
posed to the base by reason of extreme shortness of the coverts; bill broad, flattened, 
the nail large, overhanging. The J in perfect plumage, with the neck all round and 

· the upper parts brownish-red, the lower parts silky silvery-white watered with dusky, 
the chin and sides of the head dead white, the crown and nape black, but not often 
seen in this condition in the United States as generally observed, and the ~ at all 
times brown above, finely dotted and waved with dusky, paler and duller below, with · 
darker undulations and sometimes a slight tawny tinge, as also occurs on the sides of 
the head; crown and nape dark brown; bill dusky; under tail-coverts always white. 
Length 14-17; wing 5-6. 

A few specimens of this Duck in full plumage have been taken here 
during ~une. It is, however, rare, occur~ing only during the spring 
migrations. 

The specimen measures as follows : 
No. 662, t, 20.00 X 15.25. 

MERGUS MERGANSER, Linn.-.Fishing IJuck. 

At any time from AprillO until October 30, this Duck can be seen in 
the lakes and sloughs on the "Coteau ·des Prairies" in numbers. 

The flesh of this and the following Duck are not fit for the table, as 
they feed to a great extent on fish. 

MERGUS CUCULLATUS, Linn.-Hooded M~rganser. _ 

Is seen for about a week from AprillO, and then passes further north 
to return about October 1 in small numbers; disappears October 30. 

The specimen measures as follows : 
No. 6:32, ~, 25.00 X 18.00. 

PELECANIDE. 

PELECANUS TRACHYRHYNCHUS, Lath.- White Pelican. 

Arrives April 20, and the greater majority pass north, but quite a 
number spend the summer here. During the fall migra~ions it again 
becomes quite common; finally departs for the season October 30. 

PHALACROCORACIDE. 

GRACULUS DILOPHus, (Sw.) Gray,___;IJouble-crested Oorrnorant. 

Is found in the larger lakes in this viciuity from April18 until Octo­
ber 30, in considerabie numbers; breeds here. 

LARIDE. 

LARUS ARGENTATUS SMITHSONIANUS, Coues.-Arnerican Herring Gull. 

Arrives about the 8t~ of April, to remain until October 30; is com-
mon and breeds here. · · 

The specimens measure as follows : 
No. 611, ~, 51.25X20.75; wing 15.00; tail6.25. Stomach loaded with worms. 

No. 661, ~, 50.50X21..08; will:g 15.00; tail 6.00 . . 
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LA.RUS ATRICILLA, Linn.-La,uglting Gull. 
Is found in this region from April 8 until October 30, in large num­

bers ; breeds here. 
The specimen measures as follows: 

No. 622, 6, 35.30X15.50; wing 11.50; tail4.61; bill1.27, at base 0.40, at g~mys 0.34 ; 
tarsus 1. 76. 

LARUS FRANKLIN!, Rich.-.Franklin's Rosy Gull. 
Arrives April 8, and remains until the lakes in thi~ vincinity close, 

which generally occurs by the end of October; is common, but not quite 
so abundant as the preceding species. 

STERNA FORSTER!, Nutt.-Forster's Tern. 
Arrives .April 20, and remains until October 1; very CODl;mon and 

breeds here. 

STERNA. HIRUNDO, Auct.-Omnmon Tern. 
Is found here in large numbers from April 20 until about the 1st of 

October; breeds here. Is ever on the wing hovering over the lakes in 
search of its food. 

The specimens measure as follows : 
No. 623, 2, 29.25X15.25; wing 10.75; tail7.20; tarsus 0.97; bill 1.39, at b~se 0.43, 

at gonys 0.43. 
No. 624, t, 29.50 X 15.50; wing 10.75; tail 7.25; tarsus 0.93; bill1.53, at base 0.42, 

at gonys 0.42. · 

HYDROCHELIDON LA.RIFORMIS, (L.) Ooues.-Black Tern. 
Is very common from April 20 until the beginning of October, about 

which time it .departs south. Breeds here. · 
The specimen measures as follows : 

No. 636, 6, 23.00x9.75; wing 8.50; tail3.17; tars. 0.65; m. t. & claw 0.95; billl.05. 

COLYMBIDJE. 

CoL YMBUS TORQU ATtm, B:riinn.-Great Northern Loon:· 
The Great Northern · Loon or Diver passes north in the early spring. A 

very few remafu. in this vicinity during the period the lakes are open, 
but the great majority p_ass on, and, returning October 1, . are then seen 
in large numbers until October 30. 

PODICIPIDJE. 

1ECHMOPHORUS occrDENTALIS, (Lawr.) Coues.-Western Grebe. 
Is oc~asionally seen during the 'migrations, but not in any numbers. 

I have secured but a single specimen of this Grebe, as its flight is gen­
erally· at a considerable height. 

PODIL YMBUS PODICEPS, (L~) Lawr.-Pied-billed Grebe. 
Arrives about May 1, ·and remains until October 27; is common in all 

the &mailer lakes, which it seems to prefer, and it breeds in the tall 

.I 
l 
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grass surrounding them. This Grebe is certainly one of the clumsiest 
birds on the wing with which I am acquainted, appearing incapable of 
sustaining any prolonged flight, so much so, . indeed, as to be a matter 
of surprise how it ever makes its extended migrations. The Indians 
do not believe this bird ever leaves· ·any loqality, stating that, as cold . 
weather comes on and the lakes freeze over, this Grebe is transformed 
into a muskrat, and in that state passes ·the winter,- returning. to his 
Grebe condition when spring returns . 

.Recapitulation of Species Treated·. 

Family. 

Turdidre ............ . .................. . 
Saxicolidre· ............................. . 
Paridre ................................. . 

II~~~~~~~~::::::::::::::::::::::::::: 
~~~rig}~~m:::::::::: :::::::::::::::::: 
Vireonidre ................... . ......... . 
Laniidrn ................................ .. 

~t~r~~~~~-·.:: :::::: :·.·.·.·.: :·.::: ::::::::: 
Corvidre ............................... . 

~~[ii~i~~~ :::::::::::::::::::::::::: 
Cuculidre ............................ . . . 
Picidrn ............ . ................... .. 

~~~:o~fa~·:: ::::::::::: :~::::::::: :::::: 

No. of 
species. Family. 

4 Cathartidre ........................... ~ .. 
1 Columbidre ............................ .. 
1 Tetraonidre .. · ........................... . 
2 Charadriidre ......................... .' •.. 

1~ ~:~:;oif:~~id~: :::::::::::::::::::::::: 
i ~ojr~~~~~-~~:::: ~::::::::::::::::: ::::: 

17 Gruidre ................................. . 
8 Rallidre ................................. . 
3 Anatidre ................................ . 
3 Pelicanidre ...... . .................... . .. 
1 Phalacrocoracidre ....................... . 
1 Laridre ....... . ........................ .. 
1 Columbidre ............................. . 
~ Podicipidre ...... ~ ............... , ....... . 

11 Total .............................. . 

No. of 
species. 

1 
2 
6 
4 
1 
1 
1 ' 

19 
4 
2 
2 

22 
1 
1 
6 
1 
2 
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NoTE.-lnformation received from Dr. McChesney s.ince the foregoing article was 
prepared, enables me to add two species to the list, namely: 

PINICOLA ENUCLEATOR, (L.) V., and 
1EGIOTHUS LINARIA, (L.) Cab., 

thus raising the number of Frinf!.illidm to 19, and the total to 157.-E. C. 





Art. V.-Paleontological Papers No. 9 : Fossils oC 
the Jura~Trias or Southeastern·.Idaho. 

By (J. A. White, lll. D. 

In Southeastern Idaho and the adjacent portion of vVyoming, numer­
ous exposures of strata are reported by the field-geologists, which are, 
or are assumed to be, equivalent with those which, in the Western Ter­
ritories, have, by common consent, been assigned to the Jurassic period, 
or, more recently, they have received the designation of Jura-Trias, in 
consequence of the growing opinion that no paleontological plane of de­
markation e:x:ists among those strata of the vVestern Territories which 
have hitherto been assigned respectively to the ,Jurassic and Triass!c 
periods. At a part of the localities above mentioned, sonw· species of 
fossils occur which have for many years been especially assigned to the 
Jurassic, but those partieula.r speeies do not occur with other fossils at 
some of the Qther localities. The species referred to are, for example, 
Penta.crinus asteriscus Meek and Hayden, Belernnites densus M. & H., 
Eurnicrotis curta Hall; Owmptonectes bellistriatus M. & H., &c. At others 
of the localities above referred to, notably those which are especially 
considered in the following paragraphs, the fossilf? are mostly or entirely 
of new species. 

Among the exposures of Jura-Trias strata in the district here indi-
. cated (and they are numerous and comparatively small in consequence 
of the great disturbance which they, together with their associated 
strata, have suffered), there are -three localities which are especially 
interesting, because the strata there exposed contain not only a number 
of new forms, but because some of the types in which those forms are 
expressed are such as in Europe are regarded as characteristic of the 
Trias. For convenience of reference, these loealities are designated as 

· Nos. 1, 2, and. 3. 
Locality No.1 is in Idaho, about sixty-five miles north of the bound­

ary line between that Territory and Utah; about eighteen miles west of 
the boundary line between Idaho and W yoniing, and about five miles 
south of John Gray's lake. The region embraeing this and neighbor­
ing localities has not yet been visited by myself, but Dr. A. C. Peale, 
geologist of one of the surveying parties, in whose district for 1877 the 
locality e~peCially referred to occurs, · has examined it briefly, and fur-

. nishes the data for the following section at locality No.1, the member 
A being the highest of the series. 
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The strata at this locality have been much displaced, the dip being to 
the southwestward and at an angle of about 55o. At the southern por­
tion of the exposures of the strata of this locality, however, t,he strike 
curves to the eastward, so that the dip is then to the southward and the 
angle lessened; b:crt the details of this subject will be embraced in Dr. 
Peale's final report, and also briefly in Art. VI, pp. 119-123. 

Section at Locality No. 1. 

A.-Alternating limestones and arenaceous shales; outcrops obscure.1 
'fhe following fossils were obtained from near the top of this mem­
ber : Tm·cbratula semisimplex White, T. augusta . Hall and Whit-

. field, A.viculopecten idahoensi8 Meek, Gervillia --Y, and an 1, 000 feet. 
undetermined Conchifer. l 

B.-Limestones; outcrops somewhat obscure. The fossils are: Eumicrotis 
curta Hall and A.viculopecten idalwmisis Meek. 

C.-Greenish and reddish fossiliferous sandstones, followed by arenaceous ~ 
shales and limestones. The fossils are : A.viculopectm~ peal&i White 850 feet, 
and three or four undetermined species of Conchifers. 

D.-Bluish-gray limestones, with fossils near their base. The fossils are:) 
Meelcocems g1·aciUtatis White, M. mushbachanus W., A.rcestes? ci1·ratus 1~ 700 feet. 
W., A1·cestes? --?, A.rcestes? (another species), and .Eumie1·otis 1 
curta Hall. ' J 

E.-Reddish and greenish laminated sandstones .•••••••••••••• .;.. . . . . . . . . . 400 feet. 
f.-Very dark blue limestone ...................... -·················· ~ 800 feet. 
G.-White quartzite .••.• : ...... ·····~· ..................... .' . •• _ ....... -- ~ --· 5 
H.-Massive grayish-blue limestones ..••••.••••• ·----· .•••••....••••••.. 400 feet. 

At loc~lity No. 2, which is about fifteen miles a little east of south 
from locality No. 1, occurs another limited exposure of limestone strata, 
which are equivalent in part with those of locality No. 1, and which 
there occupy a synclinal axis. From these strata, Meekoceras aplanatum 
White and M. gracilitatis W. were obtained. The presence there of th«:> 

·latter species indicates the equivalency of those strata with member D 
of the foregoing section, because numerous examples of that species 
were obtained from that member of the section. 

About the same distance as before (15 miles), almost due west from 
locality No. 1, is locality No. 3, the strata being calcareous sandstones. 
From these strata, Dr. Peale brings Aviculopecten idahoens·is Meek and 
A. altus White, examples of t'Q_e former species being somewhat abundant. 
This species occurs in both A and B of the foregoing section, with which 
members the strata of locality No.3 are doubtless equivalent. Mr. Meek's 
types of this species, which he referred to the Jurassic, were obtained 
several years ago by Dr. Peale in Lincoln Valley, near Fort Hall, about 
fifty miles northwestward from locality No.1. So far as I am aware, 
the species has not been discovered elsewhere, and it may therefore be 
regarded as a common associate of the Cephalopods herein described. 

The relations of the strata of the. three localities here discussed with 
those which precede and follow them in natural order ha.ve not been so 
completely studied as could be desired, but Dr. Peale regards members F, 
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G, and H of the foregoing section as of Carboniferous age, although he 
did not obtain any fossils from either of those three lower members at that 
locality; and he also thinks the horizon of these fossiliferous beds is be­
neath the so-called Red Beds. The fossiliferous strata of the three locali­
ties herein especially 'considered .contain all the new fossil forms which are 
described in this paper, together with the three following identifi~ spe­
cies, namely, Terebratula augusta Hall and Whitfield, Aviculopecten idaho­
ensis Meek, and Eumicrotis curta Hall. No other species besides these 
and the eight. new ones, and no other localities except the three specially 
designated in foregoing paragraphs, will be considered in the present 
paper, but it is intended that these strata, together with their equiva­
lents and associates in that region, shall be carefully . studied at the 
earliest opportunity. One object in presenting these few species only 
in the present paper, is, that they embrace all the forms which are now · 
known to he associated with these interesting Cephalopods of Triassic 
type. 

From our present knowledge of the subj~ct, it seems that the strata 
. containing the fossils herein described and noticed belong at or near the 
base of the series which in the Western Territories has latterly been 
generally designated as the Jura-Trias, but it is noticeable that the Red 
Beus, which have been so generally assigned to the Trias, are wanting , 
here, although Dr. Peale now thinks they are present not many miles 
away, and, as before said, that they occupy an immediately succeeding 
horizon. It is probable that we may yet find satisfactory data for separa­
ting the strata which carry the fossils described and noticed in this paper, 
together with their equivalent. strata elsewhere, as distinctively Triassic, 
from the other strata which have been so generally regarded as repre­
senting the Jurassic of Europe ; but until more detailed studies can. be 
made, I prefer to use. for all of them the provisional designation of Jura .. 
Trias. It is worthy of observation in this connection that none of the 
well-known species which have been generally regarded as certainly of 
Jurassic age, except Eumicrotis curta, occur associated with any of the 
fossils embraced in this paper. It seems evident ft·om Dr. Peale's ob~ 
servations 'that those well known J~rassic species occupy a higher -hor­
izon; and it also seems evident, from the frequent mention which E. 
curta has received from the various geologists of the Western surveys. 
and explorations, that this species has a wide geographical and great 
vertical range; and, furthermore, that it is associated with both Jurassic. 
and Trias~ic types. It should also be remarked that the T-erebratula, 
here identified, not witl;wut some doubt, as T. augusta Hall and Whit­
field, is referred by those authors to the Jurassic. · 

Aceordin:g to European standards; the Cephalopods here described 
are unquestionably of Triassic types, and, as pointed out by Professor 
Hyatt . in following remarks, they have n;u)re resemblance to certain 
Cephalopods of the Muschelkalk of Europe than to any other. -Thisis an. 
interesting and somewhat unexpected circumstance, since the only other 
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Cephalopod forms from strata of the Western Territories which have 
been assigned to the Trias as distinct from the Jura have been regarded 
as especially representing the horizon of the St. Cassian,: Aussee, and 
. Hallstadt deposits of Europe. The fossils referred to are those which 
were obtained from the West Humboldt Range,- Nevada, and described 
by Gabb in Vol. I of the· Paleontology of California, and by l\ieek and 
Hyatt in Vol. IV of the United States Geological Survey of . the For­
tieth Parallel. 

Having recognized the unique character and Triassic · type of these 
Cephalopods, and the fact that, although closely relateQ. to typical Oera­
tites, they presented some important generic modifications, I desired the 
opinion of Prof. Alpheus Hyatt, whose excellent and exhaustive labors 
upon this class of fossils are so well known. I therefore forwarded them . 
to him for examination, and .have received from him the notes which, 
on the following pages, appear .in quotation-marks above his initials. 
Professor Hyatt proposes one new genus, which has not only important 
and _significant relations with other genera, but the fact is an interesting 
one that with its first and only discovery three strictly conforming, but 
well-differentiated species, were found associated together, indicating 
thereby the. permanent establishment of that generic form. 

BRACHIOPODA. 

Genus TEREBRATULA Llhwyd . 

. TEREBRATULA SE:~HSIMPLEX White.-Shell small, obovate or sub­
elliptical in marginal outline; width less than the length; cardinal slopes 
gently convex or faintly angular; margins of the shell obtuse; both 
valves somewhat regularly and nearly equally convex; beak of ventral 
valve moderately prominent, with the usual curvature over that of the 
ventral valve, and with the usual apical perforation. Shell-structure 
minutely punctate.. Surface of both valves marked by numerous small 
radiating plications, so111etimes slightly irregular in size, · with a"Qout 
equally wide spaces between. These plications never reach the beaks, 
and sometimes extend only a short distance from the margins; the 
remainder of the surface being plain, ·or marked only by faint lines of 
growth. 

Length, I4 millimeters; breadth, 11 millimeters; thickness, 9 milli- . 
meters. 

The form and· more especially the · plications of thig shell give it the 
appearance of a Rhynchonella, but its punctate structure forbids its ref­
erence to that genus . . ~erhapsit is really a Waldheimia; but as the in­
ternal structure is not yet known, it is at present _referTed to Terebratula~ 

Position and locality.-Jura-Trias strata, member A of · the foregoing 
section; at l<}cality No.1, Southeastern Idaho. Collected by Dr. A. C. 
Peale. · · 
· TEREBRA1'UL.A. AUGUSTA, Hall and Whitfield.-Among the collections 
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made at locality No.1 there are several examples -of another species of 
Terebratula which were obtained from member A of the foregoing section, , 
the same member from which T. semisimplex was obtained, but it comes 
from a different, although near layer. ·These possibly belo~g to a new 
species, but they answer too closely to the figures and description of T. 
augtttsta, as given by Ha:ll and "'.,.hitfielcl in Vol. IV of the United States 
Geological Survey of the Fortieth Parallel, to make it advisable at present 
to propose a new name. The original locali~y of T. augusta is at Sho­
shone Springs, Augusta Mountains, Nevada; and the strata from which 
it comes are assigned to the J-urassic i:o. the reportsjust cited. Collected 
by Dr. A. C. Peale. · · 

CONCHIFERA. 

Genus A VICULOPECTEN McCoy . . 
, 

A VICULOPECTEN PEALE! White.-Shell, exclusive of the ears, sub~ 
ovate in marginal o.utline; obliquity of the axis to the hinge-line back­
ward, and forming with it an angle of about 70 degrees·; hinge-margin 
not quite as long as the greatest transverse diameter of the body of the 
shell. Left valve moderately convex, the convexity being nearly uni­
form, except in the ~mbonal region, where it is, as usual, greatest;' beak 

· moderately prominent, incurved, and elevated slightly above the hinge-
' . margin; anterior ear moderately large, prominent, extending as far for-

ward as the front margin of the shell, distinct from · the body of the 
~ shell, but not separated from it by a distinct auricular furrow ; its antero­
, inferior border convex, sloping backward to a moderately deep, angular, 

byssal notch ; front margin of the valve regularly conve.x ; antero-basal 
margin convex, but not quite so much so as tb,e front; postero-basal. 
margin somewhat abruptly rounded up to the nearly straight posterior 
margin. Posterior ear· moderately-large, but not qu'ite so prominent as · 
the anterior ear, moderately distinct from the body of the shell, its pos­
terior margin forming nearly a right angle with the hinge-margin, and. 
a very obtuse one with tlie posterior margin of the body of .the shell. 
Surface marked by ntl.merous raised radiating lines and small costm, the 
latter being less numerous than the former, a:rid differing from them ~nly 
in being larger, all of them being slightly undufating in their directi_on 
fi·om the utnbo toward the margin. Near tl1e m,argins three or fOur of 
the lines occupy each of the spaces between the costm. Both ears are 
marked by radiating . raised .lines similar to those on the body of the 
shell, but they are more numerous and finer on the posterior ear than on 
the anterior. Crossing these radiating lines and costm, there are numer­
ous fin.e, but distinct, concentric lines, and some .larger wrinkles of 
growth. Hight valye unknown._ · · 

Height from base to beak, 37 millimeters; antero-posterior diameter 
of the body of the shell, 33 millimeters; length of hinge-margin, 28 mil:- . 
lhueters. 
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Position a~td Zocality.-Jura-Trias strata, member C of the foregoing 
section; Southeastern Idaho: Collected by Dr. A. C. Peale. 

- AVICULOPECTEN ALTUS White.-Shell, exclusive ·of the ears, sub­
ovate in marginal outline; axis almost perpendicular to the hinge-margin, 
or having a very slight backward obliquity; .binge-margin shorter than 
the greatest transverse diameter of the body of the ~hell. Right valve 
d~pressed-convex, the convexity being nearly uniform in all parts, except 
the umbonal region, where it is, as usual, greatest; beak small, . moder­
ately narrow, pointed, and projecting very slightly above the hinge-mar­
gin; .anterior ear moderately large, its anterior point extending about 
as far forward as the front of the shell, not very distinctly separated 
from the body of the shell, its anterior· border broadly and not deeply 
notched; front margin nearly straight from ·the shallow notch of the 
anterior ear to a point a little below the mid -height of the shell, from which 
point the margin is rounded with considerable regularity to· the poste­
rior side; from that side the margin is a little more abruptly rounded to 
the base of the posterior ear, the outer margin of which forms• nearly a 
right angle with the hinge-margin. Posterior ear small, distinct from 
the body of t.he shell, but not separated from it by an auricular furrow. 
Surface marked by numerous radiating raised lines and costrn, which 
are irregularly undulating in their direction, the latter being more 
numerous than the lin.es, the two difl'ering from each other only in size. 
The· surface of the anterior ear , is faintly marked by numerous fine 
radiating raised lines, but the surface of the posterior ear is apparently .. 
unmarked exeept by fine lines of growth. Crossing these radiate mark­
ings, there are . concentric lines and wrinkles of growth. Left valve 
unknown. · 

Height from base to beak, 55 millimeters; antero-posterior diameter, 
43 millimeters .; length of h~nge-margin, 28 millimeters. · , 

This species · bears considerable resemblance to the one just before 
described; but it differs from it in its much greater proportionate height, 
its almost perpendicular axis, its shorter hinge-margin, smaller posterior 
ear, and in having the heavier radiating lines or costrn more numerous 
in proportion to the smaller lines. 

Posi'tion and Zocality.~ura-Trias strata; locality No. 3 of the intro­
ductory portion of this paper, Southeastern Idaho. Collected by Dr. 
A. c. Peale~ 

A VICULOPECTEN IDAHOENSIS, 1\ieek.-Associated with the species 
last described; and also from members A and B of the section at local­
ity No.1, a number of examples of .A. idahoensis were . obtained. Tho 
type-specimens of this species, as before stated, were obtained at a 
locality in Lincoln Valley, about 50 miles northwestward from locality 

. No.1. Meek's description of it is in Ann. Rep. U. S. Geol. Surv. Terr. for 
1871, p. 37 4. 

This species and the two herein described as new much resemble each 
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other in their surface-markings, and are evidently all strictly congeneric; 
but; it is probable, as ~ieek has suggested in relation to A. idahoensis, 
that neither of them will be found to conform strictly with the typical 
examples of Aviculopecten. Their reference to that genus is therefore 
to be regarded as provisional only in this instance.-

CEPHALOPODA. 

Five species of Cephalopods, and perhaps six, are represented among 
the collections brought in from localities No. 1 and No. 2, three of which 
belong to the genus here proposed by'Professor Hyatt, and ·the others 
probably to Arcestes. Th_e following are Professor Hyatt's diagnostic 
remarks upon the proposed new genus. 

Genus MEEKOCERAS * Hyatt. 

"These species, so far as they go, are unlike the Oeratites of any 
foreign locality, but have more resemblance to the Muschelkalk than to 
the St. Cassian or Hallstadt faunas. · They possess in common one char­
acteristic which separates every species from the typical forms of Eu­
ropean Oeratites. - There are but three ·distinct lateral cells and two 
lateral lobes besides the finer auxiliary lobes and cells. ~his occurs it{ 
~he most involute species-" C " [ M. gracilitatis ], as well as in the least 
involute-" A" [ lJl. aplanatum ]. This characteristic w:ould be of no small 

..,. value in any group, but in this one it is uriusu~lly constant in spite o~ 
the great differences of form and the variations in breadth of the sides 
of the whorls between the cli:fferent species. The typical Oeratites, the 
0. nodosus and 0. semipartitus, have at least four distinct lateral cells 
and lobes besides the auxiliary ones, and the distinction is slight be­
tween the two series. In this genus, o:ri the contrary, the auxiliary series, 
when present, is not divided from the third lateral cell by a distinct"lobe 
as in ·oeratites, and the aspect of 'the third lateral cell is often like that 
of a Goniatites. The ·auxiliary series is of course not present in the less 
involute and narrower sided forms, such as "A" [ M. aplanatum ], and 
Amm. parmts, Amm. boydianus, and Amm. ·ottonis, as figured by von 
Buch; and Oeratites · caroonarius W aagen. These and the Goniatites 
lmvidors[J;tus Gabb (which I have in Meek's report on the Paleontology 
of the Geol. Ex pl. 40th Parallel erroneously referred to Olydonites) are 
quite distinct, but the adult sutures of the latter are not known and its 
}Josition is therefore uncertain. 

"The compressed whorls of all the species is of .course a characteristi~ 
which is obvious wh~n they are contrasted with typical Oeratites, as is 
also the absence, or merely tram;ient appearance, of heavy nodes and 
ribs,~ except perhaps in the least involute species, if lmvidorsatus be 
found to belong to this genus. The young shells appear to be quite dis­
tinct from ·· tlie young shells of the true Oeratites so far as these have 

* "Dedicated to the memory of my friend F. B. Meek as some slight testimony of · 
my respect for his works and regret' for his loss."-(A. H.) . , 
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been compared, though no exact observations could be made for want of 
good specimens of the young of true Oera.iites."-(A. H.) 

MEEKOCERAS APLANATUM White.-Shell compressed-discoidal, hav­
ing the peripheral or siphonal side of the outer volution flattened, that 
of the inner volutions being a little rounded, and although narrow, its 
breadth is considerable as compared with the slight transverse diameter 
of the volutions; umbilicus open, shallow, its width in the adult being 
about equal to that of the greatest vertical diameter of the outer volu­
tion, but it appears to have been proportionally wider in young exam­
ples; volutions :flattened-convex on · their sides, but their inner edges . 
are abruptly rounded inward to meet the next volution; all the volu- , 
tions slightly embracing, the inner ones apparently more slightly than 
the outer. Siphonal cell of the septa, near the outer portion of the 
largest example obtained, small; the outer, middle, and inner lateral 
cells' larger, regularly and plainly rounded and of about equal size; the 
outer lateral lobe of about the same size as the lateral cells, bearing at ' 

,its rounded extremity five or six sn:iall digitations of uniform size; inner 
lateral lobe smaller than the outer, bearing about four digitations like 
those of the outer one; ventral lobe very small, about equal in size with 
the ventral or siphonal cell, and ·apparently simply notched at the end; 
no auxiliary lobes or cells apparent in the examples yet discovered. Sur­
face of the outer volution nearly plain, but the sides of .the small inner 
volutions marked by moderately distinct transverse ridges. 

Diameter of the coil of the largest example in the collection, 60 milli­
meters ; extreme vertical diameter of the outer volution, 22 millimeters ; 
tranverse diam.eter of the same, 12 millimeters. · 

Position a.nd loca.lity.-Jura-Trias strata; locality No.2 of the preced­
ing pages, Southeastern Idaho. Collected by Dr. A. C. Peale. 

Professor Hyatt makes the following remarks upon this species : --
" This species belongs to that group of this genus in which the shells 

have but a slight amount of involution, and possess also the narrow and 
numerous whorls which are the Invariable· accompaniments of this char­
acteristic in.all the Ammonitoids and Nautiloids. The resemblance to 
A.mm. pa.rcus von Buch * is very close so far as the outlines of the sutures 
are concerned, but the sides are too :flat, the umbilical shoulder very 
abrupt, and the siphonal side :flattened. · There is an' equally close resem­
blance to Oeratites carbonarius W aageu, t but here again the siphonal 
side is :flatter and the .involution greater, the last whorl at the same size 
as. in the largest one figured being brQader on the side. The septal 
sutures are, however, very similar . 

. "The young, when of the same size, are very similar to the figure of 
Goniatites· lrevidorsatus Gabb, t but when larger, as in Meek's figlire, § 

*Ueber Ceratiten. Abhand. A.kad. d. Wissensch. 1848, pl. 4. 
t Memoirs Geol. Surv. India, Pal. vol. ix, art . . 4, pl. l. 
t Pal. Geol. Surv. California, vol. 1, pl. 3. 

· § Geol. Expl. 40th Parallel, vol. •iv, pl. x. 

) 
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very considerable di:fl'erences appear. The lmvidorsatus being a heavily-. 
ribbed shell, even when quite large, with a rounded abdominal side; 
though here again I doubt if the sutures difter much. 

'~The young shell of species ."A" [ JJ[eekoceras aplanq;tttm] has rounded, 
smooth whorls, which increase very slowly by growth, and are full half 
an inch in diameter befort{ the sides and abdomen (siphonal side) begin 
to show the flatness which characterizes tbe adult. At about this size 
also the whorls grow perceptibly broader in proportion on the sides, 
and the amount of involution increases gradually until it covers about 
one-third of the side, in a specimen about two and a .half inches in diam­
eter; the umbilical shoulder also changes at the same time, becoming 
abrupt and subangular. · 
. " In some specimens there ~re indications of nodes on the sides, and 

in some the young until a late period are distinctly ribbed, the ribs 
being thick straight folds, reaching across the sides, but not up on to 
the siphonal side (abdomen). 

"The age at which the serrations of the lobes appear could not be 
seen, but gTeat caution should be exercised in this group in describing 
these characteristics, since they are liable to disappear with the removal 
of the shell, on account of their shallowness . . Thus a full-grown shell 
may be readily mistaken for a Goniatite; or the young, before the ser­
rations appear, for one of that genus."-(A. H.) 

J\iEEROCERAS l\'IUSHDACHANUS* White.-Shell compressed-discoidal, 
having the peripheral side abruptly rounded; umbilicus open, shallow, 
about two-thirds as 'wide as the breadth of the outer volution in t]J.e 
adult, and proportionally narrower in the young; volutions flattened­
convex on their si<les, the convexity merging gradually into that of the 
peripheral side, but upon the umbilical side the volutions, especially 
the <;mter one, are abruptly shouldered; volutions in the young distinctly 
embracing, but the amount of involution increasing with the growth of' 
the shell, so that the outer one embraces nearly one half of the next 
_adjacent; siphonal cell of the septa, at or near adult size of the· shell, 
small, wedge-shaped, narrowing toward the front end, where it is sllghtly 
notched; middle and outer lateral cells of nearly equal ·size, larger than 
any of the lobes, except in some ·cases the outer lateral one, somewhat 
abruptly rounded in front; inner lateral cell smaUer than either of · the 
other lateral ones, its inner anterior border a little more abruptly 
rounded than elsewhere; ventral and outer lateral lobes nearly equal in 
size, or the former a little the larger than the latter; their sides nearly 

· straig·ht and their en us subtruncate, that ·of the ventral lobe bear­
ing six or seven narrow, prominent ditdtations, and that of the outer 
lateral lobe eight or nine ; tl~e inner lateral lobe about half a:s wi"<le as 
the outer lateral, but otherwise similar; auxiliary 1lobes and cells 
between the inner lateral cell and the inner edge of the vohi.tion four 

*The ~pecitic name is given in houor of Mr. J. E. Mushlmch, assistant topographer, 
who first discovered the species. 

Bull. v, 1--8 
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each, irregular in size and shape, but all much smaller than the lateral 
lobes and cells; the auxiliary lobes much resembling the digitations of 
the lateral lobes. Surface in adult shells showing the usual lines of 
growth and strong transverse wrinkles, some of which assume a slight 
degree of regularity as transverse ridges; but in the case of the young 
these ridges, althoug_h not prominent, are distinct, and almost the same 
as in the young of M. aplanatum. 

Diameter of the coil of the largest example in the collection, 118 miL 
limeters ; that of a smaller, but more perfect one, 95 millimeters ; 
breadth or vertical diameter of the outer volution of the same, 43 milli­
meters ; transverse diameter of the same, 22 millimeters. 

Posit·ion and locality.-Jura-Trias strata; member D of the foregoing 
section at locality No. 1, Southeastern Idaho. Collected by Dr. A. C. 

_Peale and J. E. Mush bach. 
The following are Professor Hyatt's remarks upon this species : 
" This species differs from "A" [ Meekoceras aplanatum] in never having 

· a flattened abdomen. This is rounded. The sides in the young and the 
aspect of the shell are precisely the same as in "A" [llf. aplanat'ltm], hut 
the increase of the whorls by growth is much more rapid, so that at the 

, diameter of an inch, or even somewhat less, they begin to flatten o~ 
the sides, show an abrupt umbilical shoulder, and cover up one-third 

. of the whorl by involution. In consequence of the rounding of the abdo­
men, however, the sides actually appear in the full-grown to be more 

. gibbous than in "A" [ _jlf. aplanatum ]. One speeimen at the total diameter 
of two and a half inches has one-half of the adjaeent _internal whorl cov­

. ered by the outer one, an amount of involution which occurred much 
earlier in -the history of the shell than at the diameter measured. Large, 
coarse folds are present in some of the specimens. 

"This species in some cases has a strong resemblance to Arcestes? 
. perplan'lts Meek, but is less involute." (A. H.) 

MEEKOCERAS GRACILI'l'A'l'IS White.-Shell · depressed-discoiual or 
sub lenticular; siphonal side of the volutions flattened, the flattening 
being very distinct tl.pon the inner volutions, even upon the smaller 
ones, but sometimes less so upon the living-chamber of full-grown 
specimens ; umbilicus shallow in consequence of the slight transverse 

. diameter of the shell, but it is somewhat open, although narrower than 
that of either of the preceding species, its width in the adult being not 
more than one-half the greatest vertical d.iameter of the outer volution, 

. and in the y~ung it is proportionally much less; volutions flatteued­
,.convex on their sides, rounded somewhat abruptly inward to meet the 
_:next volution within, but they are not so distinctly shouldered there 
.. ,as in the two preceding species, except perhaps in the younger of the 
volutions; the amount of involution being so great in the young shell 
that the earliest volutions are nearly or quite covered, lmt it so dimin­
ishes with the growth of the shell that in fully adult specimens the outer 
volution does not embrace more than one-half the width of tlw next 
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within; siphonal cell of the septa near the outer chamber of the· largest 
examples rather broad, shallow, and broadl.v rounded, occupying some­
times a little less and sometimes rather more than the whole of the 
:flattened portion of the siphonal side; the outer and middle lateral cells 
about equal in size and regularly rounded; inner lateral cell shallower 
than the others and broadly rounded, its inner border being defined by 
a short abrupt curve· backward; the ventral and the outer and inner 
lateral lobes all, except perhaps the outer l_ateral one, smaller than the 
cells; the ventral one being smallest, wedge-shaped, and bearing two 
slender digitations, th~ inner lateral next in size, with four or five digi­
tations, and the outer lateral largest, with ·six or seven digitations ; the 
auxiliary lobes and cells occupying a space adjacent to the next inner 
volution about as wide as that of the outer lateral lobe, and consti­
tuting a finely serrated suture, the lobes being minute and pointed, and 
the cells a little larger and rounded at . their ends; the one adjacent 
to the suture being a little larger than the others. Surface of young 
examples nearly or quite plain, but in fully adult shells there is a ten­
dency to form nodes or ribs, the latter sometimes crossing the periphery; 
but they do not appear to assume that regularity which we find in typical 
Oeratites. 

Diameter of the coil of the largest example in the collection, 100 mil­
limeters;. vertical diameter of the outer portion of the living-chamber, 
45 millimeters; transverse diameter of the same, 20 ·millimeters. 

Posftion and locality.-Jura-Trias strata, member D of the foregoing 
section; at locality No. 1 and. also at locality No. 2, Southeastern Itlaho .. 
Collected by Dr . .A.. C. Peale. · · 

The following are Professor Hyatt's remarks upon this species:· 
" This species difl'ers from "B " f Meekoceras mushbachanus J in about the 

same way that ''B" differs from ".A." [M. aplanatttm] except in so far as 
it approximates more closely to ".A." in having a similar :flattened abdo­
men. This :flattened abdomen. appears at a much earlier age than in t:P.e 
less involute form, ".A.." In fact, before the shell reaches -Bhe diameter 
of three-sixteenths of an inch not only is the abdomen flattened, but t4e 
sides also; and the increase by growth is so rapid that the sides of the. 
internal whorls, even before this period, are almost entirel~r hidden. 
This is therefore similar to those forms among Amlinonites, which I have 
so often described as accelerated types, those which display in the earlier 
periods of growth and developement, in quick succession, characte:ristics 
which come out in slower* succession in other species. Like many of 
those forms also, a kind of premature degeneration appears, even before 
the animal can be said to h'(Lve reached its adult condition. Thus, at 
the diameter of an inch and a half, or even less sometimes, the sides of 
the whorls no longer increase by growth with the same rapidity as in 
the young. The amount of involution consequently is not maintained 

* "This expression, of course, is relative; applying not to the absolute amount of tim~ 
occupied in the growth, but to the age ·at which the characteristics appear." 
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at the same rate, and the sides of the internal whorls become more ex­
posed, until in some old specimens they are only about half covered up. 

"Thick folds or ribs are ·present in some old specimens, and a tend­
ency to form nodes. In some large specimens, the ribs cross the abdo­
men, and in one fragment a curious efl'ect is pl'oduced by the retention 
of the constrictions formed by the transient mouths of the shell. These 
make depressions with swellings between, which give the abdomen a 
scalloped appearance, amply sufficient to found a ·new genus upon if 
economically used. There may be two rows of slight nodes on either 
side of the abdomen, giving this shell a slight resemblance to Trachy­
cera,s in some cases. 

"The forward part of the living-chamber seems to be more rounded 
or gibbo.us than the after part, which has the square abdomen, even in 
old specimens; though I think that in extreme old age the whole shell 
would exhibit a round abdomen and more gibbous sides. These peculi­
arities, and its flattened abdomen, might readily mislead an observer to 
identify this species with Amm. semipartUus von Buch, but a glance at 
the septa would satisfy any one that they are distinct."-(A. H.) 

Tv1EEKOCER.AS GR.ACILIT.ATIS var.-Among the examples of M. gracili­
ta.tis which were obtained at locality No. 1 is one which shows a consid­
erable-modification in the character of the septa. These appear to be in · 
all respects like those of the typical forms except as regards the inner 
lateral cell and the auxiliary lobes and cells. The inner lateral cell is 
smaller than in the typical forms, and its inner border is not so abruptly 
defined from the auxiliary series. This series occupies a wider space, 
and consists of more numerous serrations than in the typical forms; 

· appearing, indeed, to consist of a finely serrated, nearly straight suture. 
The umbilical shoulder is also less abrupt than in the typical forms. 
Professor Hyatt thinks it may possibly prove to be a distinct species 
when better known. 

Genus ARCESTES Suess. 

ARCESTES ~ CIRR.ATUS White.-In his notes upon this collection of 
Cephalopods, Professor Hyatt refers this form provisionally to the genus 
Arcestes with _the following remarks: 

" The spectmens are too fragmentary to tell with any certainty the 
. species; and even the genus ought perhaps to be considered doubtful, 
because the whole outline of the suture was not seen. The 'runzel­
schicht,' however, was so marked that this appeared to show them to 
be identical with Arcestes. The septal sutures are, however, not entirely 
unlike those of G1Jmnotoceras." 

There are only two specimens of this species in the collection, both of 
which, it is true, are too imperfect to afford the -means for the satis­
factory characterization of the species. The characters which are shown, 
however, are quite sufficient for its identification; and for the conve-
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nierice of future reference, and the characterizatio,n of the strata from 
which it comes, I have applied the above specific name. 

This shell, like those of the ·three species of Meekoceras which have 
already been described, is depressed -discoidal ; the siphonal side rounded 
in the young and apparently a little angular in the adult, but the latter 
feature is not plamly shown in the examples; umbilicus open, but com­
paratively narrow; sides of the volutions flattened, those of the outer 
one of adult ~hells almost fiat, or only slightly convex except near the­
outer and inner sides; the latter abruptly shouldered; involution very 
great in the young, but so lessening with growth that the outer portion 
of the living-chamber of adult shells does not embrace by more than one­
fifth of its own width that next within. The examples do not sh<;>w the 
character of the sutures satisfactorily, but the lobes and cells are both 
seen to be constricted about the middle, the ends of the former oblique, 
but digitate, as in Meekoceras, and the latter plain, as in that genus and 
Geratites. Surface conspicuously marked by numerous longitudinal, 
abruptly raised lines, which enlarge into ridges in t be adult, and which 
are separated by spaces a little wider than themselves ; being also appa­
rently continuous from the young state to the fully adult, so that the 
ridges and spaces, especially the latter, increase in width with the growth 
of the shell. · 

This species is much larger than either of the other species of Cepha­
lopods which are described in this paper; the extreme diameter of the 
coil at fully adult size being not less than 180 to 200 millimeters ; and 
the vertical diameter of the outer portion of the living-chamber about 
80 or 85 millimeters. 

Pos,ition and locality.-Jura-Trias strata, member D of the foregoing 
section; at locality No. 1, Southeastern Idaho. Collected by Dr. A. C. 
Peale. ·. 

ARCESTES ~---~-Three or four young examples only of this species 
were obtained by Dr. Peale from member D of the section at locality 
No.1, shown on a pre"ious page, all of which,are too imperfect for spe­
cific determination. They are, however, so very like A. gabbi Meek, Vol. 
IV, Geol. Expl. 40th Parallel, p. 121, pl. x, figs. 6, 6a., and 6b, as to leave 
upon the mind a strong impression of their identity. 

ARCESTES ~ ---~-Associated with the foregoing, a ~ingle speci­
men of another species, also very young, w~s obtained, which differs from 
the last in having a much more open umbilicus, and in the proportion­
ally greater transverse diameter of the volutions. 





Art. VI~-Jura-Trias Section oC Southeastern Idaho 
and Westet•n Wyonting. 

By A. C. Peale,_lU. D. 

In connection with Paleontological Papers No. 9, published in this 
Bulletin (Art. V, pp. 105-117) by Dr. C. A. White, in whiqh a number of 
new and specially interesting species of fossils are described, I have 
thought it may be both interesting and useful ~o give briefly a few notes 
on the section of the Jura-Trias of the region from which these organic 
remains were obtained. _ 

The rocks under consideration t~..re expose.d in considerable areas in the 
district assigned me for examination during the -field-season of 1877, 
especially between the "\Vyoming and Portneuf Ranges. _ The former is 
in longitude 1100 48' and the latter in approximate longitude 112°. 

The region thus indicated is one of complicated folds and great dis­
placements, and the Jura-Trias rocks, with the conformably uncterlying 
Carboniferous, enter largely into the structure of the mountains; eniire 
1\anges, indeed, being carved from them. , 

The Triassic Red Beds are found on the summit and on the western 
slopes of the Wyoming Range, in -the former occupying a broad synclinal 
depression, and in the latter clipping westward into the valley of John 
Day's River. An immense fault extends along the eastern front of the 
Wyoming Range, giving it a monoclinal structure at this place, and 
when we cross the fold, which forms the western side of the range, we 
find another similar fault along the eastern side of the Salt River Ran-ge, 
which is parallel to the Wyoming Range, and only from eight to ten 
miles west of it. These faults are several thousand feet in extent. 

In the Salt River Range, the Jura-Trias rocks are found entering into 
the complicated folds that form its central portions. 

Twenty-five miles farther west, we reach the Blackfoot Basin, in which 
the Jura-Trias forms a large portion of the surface, the ridges ha-ving a 
comparatively low elevation, and the folds not being so greatly eroded 
as in the higher mountains. It is in this locality that the interesting 
collection of fossils, described by Dr. White, was found, and to which 
his paper is confined. The following is the general section of the Jura­
Trias1 beginning at the top : 

119 
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Gcncl'al Section of Jura-Trias in Southeastern Idaho and Western Wyoming. 

l !l 
-~eO 5. Red aml gray shales with green sandstones and irregular greenish arenaeeous 
~~ 
~~ 

limestones at the top. Thickness, 700 feet. _ 
8 ~ 
~ r ' < 
~ 00 
:::> 

( "? 4. Laminated limostcncs, blue at base, passing into gray at top, succeeded above 
<;>'>::! u.v gr:1yish, calcareous shales; many of the layers are proiJal>ly arenaceous. 

u3 ~"' 
...:1 t-1 'l'hickness, SUO feet. ' 

~ ~ 
H I 

~ I eO 

I ''t:l 3. Red quartzitic sandstones with shuly arenaceous and calcareous layers at the ~ ~ 
~ b~so of t.he section. Those arc probably tile equivalent of the typical "Reu 

~ lleds" of the Eastem llocky Mountains. Thickness, 1.000+ feet. 

I ~· 
r.;: 

~ eO 
'>::! 2. Alternations of reddish and greenish sandstones and arenaceous and calcareous < 
~ ~ shales with blue and gray limestones, generallylaminateu. Thickness, 3,000+ 

H 00 feet. 
~ Thcso with No. 1 are the beds of the section given in Dr. White's paper (as tbat 
~ of locality No. 1). Tho beds are fossiliferous at four horizons, containing species c of a new T riJssic 1 genus named Afeekocera.s by Professor Hyatt, together with i3 
~ 

forms that have been heretofore regarded as of .Jurassic age. . . 

C.ARBONII!'ER- 1 1. Massive grayish~blue limestone, overlaid by quartzite and dark blue laminated 
OU-::;1 limestones. Thickness, 1,200+ feet. 

1. 

The thicknesses in this section are estimated, and when the region is 
more thoroughly studied may have to be somewhat modified. 

The fossils described in Dr. White's paper came from No.2, which I 
have called the "J\ieekoceras Beds," from the new genus named by Pro­
fessor Hyatt. They are the following : 

JJ.feekoceras aplanatum White. 
Meekoceras m/ushbachanus vVhite. 
Meekoceras gracilitatis White. 

Besides these, the following were obtained: 
Arcestes? cirratus White. 
Arcestes ? sp. ~ 
Arcestes? sp. ~ 
Terebratula semiflimplex Wllite. 
Terebratula augusta Hull and Whitfield 1 
Eumicrotis curie(; 1'1i. & H. 
A viculopecten ida hoensis J\feek. 
A victtlopecten altus White. 
Aviculopccten pealei Wllite. 
Gervilz.ia sp. ~ 

No. 3 yielded no fossils. 
No. 4 yielded the following : 

Pentacrinus asteriscus. 
Oarnptonectes bellistriatus. 
Trigonia sp. ~ 
Myacites sp. ~ 
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From No. 5 I obtained: 
Belemnites (Jensus. 
A vicu lopecten idahoensis ? 
Gryphma sp. ~ 
Undetermined bivalves. 
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A.t no one point was the entire section, as given above, exposed. The 
evidence for the ~ection is as follows : 

NOS. 1 and 2 were determined' by' the section at and near Station 66, 
south of John Gray's Lake (section at locality No. 1 in Dr. White's 
paper). 

Near Station 56 in the Salt River Range; about 28 miles east of Sta­
tion 66, beds lithologically similar to those of No. 2 in the general section 
just given, and containing Aviculopecten pealei and GervilUa, were seen 
in position above limestones~ similar to those of No.1, which here con­
tained quantities of Productus rnttltistriatus. On this ground I have 
referred No. 1 to the Carboniferous. 

Above the arenaceous and calcareous bed (which correspond litho­
logically and paleontologically with No. 2 of the section) in the Salt River 
Range are the red sandstones (No.3). They are also probably in place 
above the section of Station 66, as is evident from the following: 

Descending the ridge leading southwest from Station 66, southwest- · 
erly dips are noted in the strata last seen (the upper ones of section at 
locality No.1, White's paper). After passing through the timber, which 
conceals the remainder of the section, we come to red sandstones, in all 
respects like those of the Salt River Range, having a northeasterly dip. 
We have therefore crossed a synclinal. 

These facts; therefore, appear to justify me in connecting the sec­
tions. 

Nos. 4 and 5 are determined by sections made in ·John Day's Valley, 
where they rest conformably on the '"Red Beds." The entire section is 
conformable. Above the "Belemnites Beds" is a quartzite followed by a 
series of shales and sandstones several thousand feet in thickness, which 
has been referred to the Cretaceous. 

It is not my intention to enter into any paleontological discussion; but 
there are some points based on the paleontological contents of the sec­
tion to which I wish to refer briefly. 

Pentacrinus asteriscus was found at a number of localities, other than 
those of the section, throu_ghout the district~ a:p.d· always in beds above 
the horizon of the Red Beds. The following,were the associated fossils 
identified by Dr. vYhite: 

Gamptonectes bellistriatus. 
Ostrea strigulecula. 
Trigonia sp. ~ 
Tancredia sp. ~ 
Modiola sp. ! 
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Myalina sp. ~ 
Myacites sp. ' 
Neritina sp. 1 

Undetermined Conchifers and Gasteropods. 

[Vol. V. 

I believe the only instance in which P. asteriscus has been found asso­
ciated with Triassic forms is the one mentioned in the Reports of the 
Fortieth Parallel Survey,* in which it is stated that it was found associ­
ated with what are regarded as unmistakable Alpine Trias fossils, and a 
Spirifera, a palmozoic type. Mr. Emmons says :t " It should be stated also 
that these disks of Pentacrinus found in the Dun Glen limestone vary 
somewhat from ·the type-specimens, and are all of larger size, reaching 
one-fourth of an inch in diameter, while those of ~urassic age scarcely 
reach one-fifth of an inch. Professor Whitfield suggests that the Dun 
Glen variety may possibly be a new species." 

Eumicrotis curta was not found associated with Pentacrinus anywhere 
in our district, but at several localities where the section was obscure it 

- was found with 
Aviculopecten idahoensis, 
Lingula brevirostris, 
Myalina sp. ~ , 
Myacites sp.' , and 

several undetermined species of A t'iculopecten. 
The beds from which they were collecte~ were above the "Red Bed~,'' 

but I was unable to determine their relation to the "Pentacrinus Beds." 
In other areas, Eurnicrotis curta has been found associated with species 

of Jurassic aspect. In the areas surveyed by the Fortieth Parallel 
Survey, it occurs with 

Belmnnites, 
Gryphma. 

Terebratula augttsta Hall & Whitfield, t as Dr. White remarks, has 
been considered by the authors as a Jurassic species. 

The Cephalopods (from No. 2 of the section described) by Professor 
White are, according to his identifications, unquestionably Triassic ac­
cording to European standards, resembling certain Cephalopods of the 
lVluschelkalk of Europe. 

The only other Cephalopods from our Western Trias are those obtained 
by the Fortieth Parallel Survey from the Star Peak Group, which have 
been considered the faunal equivalents of the St. Cassian and Hallstadt 
beds of the Austrian Alps. The Star Peak Group is referred by King 
to the Upper Trias, and is supposed to correspond to the Upper Red Beds / . 
of the Eastern Seas (Rocky lJlountain Re9ion, ·&c.). If this be so, we 
may perhaps consider the "Meekoceras Beds" of the section as the 

*Descriptive Geology, vol. ii, p. 711. Systematic Geology, vol. i, pp. 279, 280. 
t Descriptive Geology, vol. ii, p. 711. 
~Report U. S. Geol. Expl. 40th Parallel, Systematic Geology, vol. i, p. 292. 
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equivalent of King's Koipato Group, which is below the Star Peak Group. 
The localities, however, are too widely separated, and too imperfectly 
known, as regards the one in my district,. to attempt to correlate the 
two sections more definitely .. 

We cannot be too cautious in predicating the age of these beds before 
a detailed study of the stratigraphy is made, and a careful paleontolog~ 
ical examination of the whole region undertaken and completed. 

The "Meekoceras Beds," when first seen by us, were referred to the 
Upper Division of the Carboniferous. 

There are numerous circumstances that appear to indicate that in the 
Jura-Trias, as in other formation~, we have at either end of the forma­
tion a plane of paleontological . indefiniteness, as it may be called; and 
the probability is that in the immediate vicinity of the lines separating 
the formations the strata should be considered as transition series. 
When the deposition of sediments is continuous from one formation to 
another, it is not so strange, as Dr. · White has frequently remarked, that 
forms of life should continue uninterruptedly from one to the other, and 
that we should find, as in New Mexico,* Triassic plants at the top of the 
Jura, and as in our district and many other localities (Jurassic inverte­
brates near the base of the Trias, and as in Nevada palreozoic types in 
the Lower Mesozoic. 

In predicating the age of any group of beds, the organic contents of 
all descriptions, vertebrate, 'invertebrate, and vegetable, should be con­
sidered. 

With the accumulati~n of data, many of the points that are now 
obscure and doubtful will assume the certainty of facts. . . 

Until we know more ,of the rocks under consideration, I shall retain 
the name Jura-Trias for the format~on. 

To recapitulate, the investigations of 187'7 in Southeastern Idaho and 
W estern Wyoming indicate-

l. The lithological separation of the Jur.a-Trias into three divisions,­
the upper and lower calcareous, and the middle mainly silcieous. 

2. The presence of J ·urassic forms in the upper division, the absence of 
organic remains in the middle group,- and the presence in the lower of 
Triassic types associated with what have heretofore been r~garde~ a~ 
Jurassic species .. 

*See Report U.S. Geol. Surv. for 1875, 1876, pp. 84-87. 





At~t. Vll.-:t,ossil Fo-a-ests o.C the Volcanic Tertiat~y Fot~-
. mations ot· the Yellowstone National Pat~ti. 

By w. H. Holmes. 

The prevalenee of extraordinary volcanic activity throughout that 
part of the Tertiary age represent.ed by the post-Cretaceous rocks of 
the Yellowstone region has given to 'them a most unique and interest­
ing character. So destitute of animal remains are they; and so unlike 
the formations of the age in other-parts of the Rocky Mountain region, 
that, notwithstanding the frequent visi~s of geologists, no divisions 
into sub-groups have been made, and no more definite appellation for 
the whole group has been found than the" Volcanic Tertiary"~ this 
name, ·although so general, is singularly app~opriate, and, in the absence 
of specific determinations, may be used to designate the entire group of 
Tertiary strata in the Park district. 

It is not my intention in this .brief notice to attempt the classification 
or correlation of these strata, but to give a brief account of some very 
remarkable features brought to light by last year's explorations. 

In the valley of the East Fork of the Yellowstone River, w~ere this 
peculiar group of rocks is typically developed, they have a thickness of 
upwards of 5,000 feet. The prevailing materials which enter into their 
composition are fragmentary volcanic products, which have been appar­
ently redistributed by water, and now form breccias, conglomerates, and 
sandstones. It has been noticed by nearly all visitors that these strata 
contain a . great abundance of silicified wood, and in a few cases tn,1nks 
of trees in situ have been re1)orted. The lowest observed occurrence of · 
the strata of this group is in the valley of the main Yellowstone, between 

- the :first and second canons, at an ~levation of about 5,000 feet above the 
sea. They are also :finely developed in the Gallatin Range to the west of 
thi.s valley, and about the sources of Canon and Boulder Creeks reach 
a thickness of between 3,000 and 4,000 feet. At a number of points 
covering this entire thicknfll's, masses of silicified wood occur, and near 
the divide at the head of Boulder Creek silicified trunks, many feet in 
height, and of gigantic-proportions, stand in the identical strata in 

" which they grew, the crumbling conglomerates having withered away, 
leaving them standing upright along the steep · slopes of the mountain. 
In general, these strata are horizontal. The bedding is often heavy, and 
in places not "\vell 'marked; sub-aerial volcanic deposits apparently alter­
nate to some extent with the sub-aqueous. 

Three miles above the mouth of Gardiner's River, in similar strata, there 
125 
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are· a number of silicified trunks in situ, most of which occur in a stra­
tum of sandstone that lies directly upon the eroded surface of a ser~es 
of mica-schists that belong to the metamorphic range north of the Yel­
lowstone River. This is at an elevation of 6,000 feet. 

On the south side of the third canon, oppQsite the mouth of Hell Roar­
ing Creek, is a massive promontory composed of conglomerates, in which 
are very numerous intercalated beds of sandstones and shales. In the 
steeper faces of 'this p~·omontory, many fine trunks are exposed. In 187!3, 
Dr. Peale obtained some very perfect specimens of fossil leaves from 
these beds, on the Elk Creek side, which were determined by Professor 
Lesquereux to be of Eocene types. The walls of the canon in the vicin­
ity of Hell Roaring Creek are formed of the same series of rocks, which 
occur also at a number of points on the river between Elk Creek and the 
lower falls. 

In the valley of the East Fork, the sedimentary formations of the Vol­
canic Tertiary reach their maximum (levelopement. Here they rest upon 
the unevenly eroded surfaces of the pal::eozoic and granite rocks, and form 
a great part of the mountain ranges that enclose the valley. They are 
horizontal and apparently conformable throughout the entire thickness 
of 51500 feet. The greater part of this immense group of strata is :filled 
with the silicified remains of a multitude of forests. 

The section given in the accompanying plate occurs in the north face of 
Amethyst Mountain, opposite the valley of Soda Butte Creek, and in­
cludes upwards of 2,000 feet of strata. The bed of the river is at an eleva­
tion of 6, 700 feet above the sea, and the summit of Amethyst Mountain, 
9,400. On the north side of the valley, near the mouth of Soda Butte 
Creek, there are between 300 and 400 feet of Carboniferous strata exposed 
along the base of the mountain slope. On the south side, occasional 
ledges of limestone appear above the detrital deposits. Thin sheets of 
basalt cover the fiat part of the valley, which is here less than a mile in 
width. 

The north face of Amethyst Mountain does not present as abrupt a 
profile as that given in the section, tlie middle part only being so pre­
cipitous. At the base and top there are comparatively gentle slopes; 
nevertheless, the actual stratigraphical conditions are truthfully repre­
sented. 

As we ride up the trail that meanders the smooth river-bottom, we 
have but to turn our attention to the cliffs on the right hand to discover 
a multitude of the bleached trunks of the ancient forests. · In the steeper ./ 
middle portion of the mountain face, rows of upright. trunks stand out 
on the ledges like the columns. of a ruined temple. On the more gentle 
sl<?pes farther down, but where it is still too steep to support vegetation, 
saYe a few pines, the petrified trunks fairly cover the surface, and were 
at first supposed by us to be the shattered remains of a recent forest. 

In ascending one of the steep spurs that project from the main wall, 
the strata were found to consist, toward the base, of shales and fine-
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FIG. 1.-Section in the north face of Amethyst Mountain. 
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grained sandstones. Higher up conglomerates occur, and still higher 
eoarse conglomerates and breccias prevail. Interbedded with the mas­
sive, irregular beds of the latter rocks are always thin layers of sand­
stones and shales. The sandstones are :fine-grained, thinly bedded, and 
contain more or less tufaceous material. Their prevailing color is green­
ish and greenish -gray. They are apparently composed chiefly of materials 
derived directly or indirectly from volcanic sources. In no case are 
pebbles of quartz or other granitic constituents found in either the sand­
stones or conglomerates. 

The exposures ~f strata in the first three or four hundred feet at the 
base are not good, and but few of the silicified trunks appear above the 
covering of vegetation. At the height of 500 feet, the occurrences be­
come very numerous, and the great size and fine state of preservation 
of many of the trunks was a matter of much surprise. Prostrate trunks, 
50 and 60 feet in l~mgth, are of frequent occurrence, and not a few of 
these are as much as 5 or 6 feet in diameter. 

The standing trunks are generally rather short, the degradation of the 
compact enclosing strata being so slow that the brittle trunks break 
down almost as fast as they are exposed. In many cases the roots are 
exposed, and 'may be seen penetrating the now solid rock with all the 
original ramifications . One upright trunk, of gigantic proportions; rises 
from the enclosing strata; to the height of twelve feet. By careful meas­
urement it was found to be ten feet in diameter, and as there is nothing 
to indicate to what part of the tree the exposed section belongs, the 

.roots may be far below the surface, and we are free to imagine that 
there is buried here a worthy predecessor of the giant Sequoias of Cali­
fornia. Although the trunk is hollow, and partly broken down on one 
side, the woody structure is perfectly preserved, the grain is straight, 
and the circles of growth distinctly marked. The bark, which still re­
mains on the firmer parts, is four inches thick, and retains perfectly the 
original deeply lined outer surface. Specimens of the wood and bark 
were collected, but no microscopic examinations have been made. It is 
clear, however, that the tree was not a conifer. The strata which en­
close this trunk are chiefly fine-grained greenish sandstones, indurated 
Clays, and moderately coarse conglomerates. They have been built 
around it as it stood in comparatively shallow, but doubtless quiet waters. 
As would naturally be expected, these strata contain many .vegetable 
remains: branches, rootlets, fruits, and leaves are exten~ively enclosed. 
One stratum of sandstone that occupies a horizon nearly on a level with 
the present top of the giant tree contains a great variety of the most 
perfectly preserved leaves. Such specimens as we were able to bring 
away with us have been submitted to Professor Leo Lesquereux for 
identificatiOn. They are found by him to belong to the Lower Pliocene 
or Upper Miocene, and correspond in a number of their species with the 
Chalk Bluffs specimens of Professor Whitney. They include-

, AraUa "fVhitneyi, 
Magnolia lanceolata, 

,. / 

' . 
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Laurus canariensis, 
Tilia (new sp.), 
Fraxinus (new sp.), 
JJiospyrm; (new sp.), 
Corn us (new sp. }, 
Pteris (new sp. ), 
Alnus (new sp.), and a 
Fern (new sp.). 

It will be observed that most of these species are new, which was also 
the case with the collection of Professor vVhitney. It is also worthy of 
remark that none of the genera are identical with those of the Elk 
Creek locality previously mentioned. The stratigraphical relations of 
the two localities cannot easily be made out, as they are separated by 
fifteen miles of broken country in which the strata are obscured by igne­
ous flows and Quaternary drift. The Elk Creek strata are lower by fully 
one thousand feet. 

As far above the leaf-bearing horizon as I was able to. ascend, the sili­
cified trunks were very numerous and well preserved, and, by the aid of 
a field-glass, others could be detected in all parts of the clifi' to the 
highest stratum . 

.... -tt another point, nearly a mile farther east, I climbed the rugged 
walls of the mountain for the purpose of examining a number of large 
trees that were visible from below. Trunks and fragments of trunks 
were found in · great numbers and in all conceivable positions. In most 
cases the woody structure is well preserved, the trunks have a tendency 
to break in sections, and on the exposed ends the lines of growth, from 
center to circumference, can be counted with ease. In many cases the 
wood is quite completely opalized or agatized, and such cavities as ex­
isted in the decayed trunks are filled with beautiful crystals of quartz 
and calcite. Our !)arty was so fortunate as to procure some very hand­
some specimens of amethyst and ferruginous quartz. It is -a matter 
worthy of observation that nearly all of the beautiful crystals that occur 
so plentifully in this region have been formed in the hollows of silicified 
trees. The same fact has been noticed in regard to similar crystals in 
many parts of the West, and notably in the case of the smoky quartz of 

' · the Pike's Peak region in Colorado. 
The silicifying agents have been so m1usually active in the strata of . 

the Volcanic Tertiary that not only are all organic remairls thoroughly 
silicified, but all cavities in the loosely bedded rocks and all fracture­
lines in the strata are filled with chalcedony or other forms of quartz. 

On reaching the heavily bedded conglomerates of the upper third of 
the cliff, I found the trees still more perfectly preserved. Many of the 
tr~nks are twenty and thirty feet in height. Their roots are in most 
cases imbedded in the layers of finer-grained materials, in which they 
grew, while the battered and branchless trunks are encased in the coarse 
conglomerates and breccias. These latter rocks are composed chiefly of 

Bull. v, 1--9 
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basaltic fragments, many of which are of great size; there is, however, 
always enough tufaceous and other fine-grained material to fill in the 
interstices and act as a cement. These beds are massive and irregular, 
and seem to have accumulated too fast to be thoroughly redistributed 
by the waters. Only the stronger trees of the forest seem to have with­
stood the fierce storms of rocks that must have· prevailed at the period of 
their entombment, as the smaller trunks and branches are prostrate or 
totally destroyed. In most cases where upright trunks penetrate the 
entire thickness of an enclosing bed, the tops may be seen to terminate 
with the upper surface of that bed, as if causes had acted at the begin­
ning of the deposition of the succeeding stratum to plane down the 
irregularities of the old surface. In due course of time, this succeeding 
stratum produced its growth of forest, which followed its many prede­
cessors into the subterranean depths, and in its turn was buried by the 
rapidly accumulating conglomerates. This remarkable alternation of 
events seems, in a general way, to have been kept Ul) from the beginning 
to the end of tlw period. 

The very precipitous character of the cliffs prevented me from reach­
ing the upper part of the wall at this point, but I succeeded in making 
my way to the summit of the mountain at two other points, and found 
that everywhere the section was prac-tically the same. 

On the opposite side of the: valley the same conditions were observed: 
the fossil trees occur at the highest point reached, 3,000 feet above the 
river. The ranges that form the rim of this valley on the north and east 
reach an elevation of 11,500 feet, and as the conglomerates may be seen 
reaching and forming the loftiest summits without perceptible break or 
change of character, it is probable that they will be found to enclose the 
remains of forests throughout. 

On some of the higher summits to the east of Yellowstone Lake, simi­
lar stratified conglomerates contain silicified wood in a very fragmentary 
state. These conglomerates are composed mainly of basaUic and tra­
chytic materials, but contain large quantities of fragments of sand­
stones and quartzites, which leads to the conclusion that portions of the 
earlier Tertiary strata have been broken up and ejected with the igneous 
products. It is quite probable that these strata were among the later 
products of the Volcanic Tertiary age proper. They are generally found 
abutting against masses of unstratified igneous materials that probably 
mark the sites of islands which were doubtless volcanic centers. I find 
that as we recede from these centers of eruption the strata diminish very 
perceptibly in thickness and coarseness of materials, and have at the 
same time a very perceptible dip toward the surrounding valleys. One 
is at times led to suspect that portions, at least, of these beds are of sub­
aerial formation, as is the case with extensive strata about the cones of 
modern volcanoes, but there are a multitude of facts that go to prove 
that the greater part of the formations of this age were rearranged or 
sedimented in water. 

/ r 
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As to the character of the seas or lakes in which the Volcanic Tertiary 
beds were laid down, it is clear that their waters were fresh, but as to 
their extent or distribution little is known. The formations cover or 
have covered an area of not less than 10,000 square miles, but they lie 
at a much greater elevation above the sea than the formations of syn­
chronous lakes of neighboring provinces, an·d, so far as is known, have 
no actual connection with them. 

It has been suggested by some one that these coarse volcanic strata 
may have been formed in very restricted bouies of water held high 
amongst the mountain ranges; but lakes cannot exist without barriers, 
and as has already been shown, the conglomerates, although naturally 
disintegrating more rapidly than any of the older rocks, now form the 
summits of many of the highest peaks that face the eastern plains, and 
the basins in which they were formed must have had free communication . 
with the lowlands to the west, from the beginning to the end of the 
period. 

For my present purpose it is sufficient to know that the bodies of 
water of this period were of sufficient extent :r;wt to be greatly affected 
i_n level by the filling-in of volcanic products or by the oscillations of , 
the district under discussion, since we can have no correct measure of 
those oscillations of the surface which define the thickness and decide 
the character of strata without the barometer-like records of a sea-level. 

The change of level produced by the great oscillation that preceded 
the Volcanic Tertiary period, and brought the lofty ranges of this region 
into existence, cannot fall far short of 20,000 feet. In order to reach these 
figures, we have but to add to the full thickness of the palooozoic and 
mesozoic strata the present elevation of the granitic ranges above the 
lowest observed stratum of the Tertiary rocks. At the beginning of the 
deposition of the Volcanic Tertiary rocks, however, the upward movement 
had ceased. The land had undergone enormous erosion, and subsidence 
had commenced. The great ranges that had lifted their crests to such 
lofty heights were again . sinking beneath the sea. This subsidence did 
not cease until all, or nearly all, of the mountain peaks were submerged. 

~ 1 ·It is in the strata deposited during this great subsidence that we must 
look for evidences of conditions and events that made tlie entombment 
and preservation of a vertical mile of forests possible. 

The Yellowstone Valley, from the ~ead of East Fork to the Lower 
Calion, is carved out of strata which were formed along the west and 
south bases of the main eastern range of mountains. In many places 
the river has penetrated the full thickness of Tertiary strata, and has 
cut down into bodies of metamorphic rocks that at the beginning of 'the 
age were promontories or islands. It is· plain, therefore, that those 
parts of the tree-bearing strata examined, were deposited along a shore­
line, or, at least, near the borders of the Tertiary lake. Over large dis­
tricts there must have been, during the period of general subsidence, a 
frequent alternation of land and sea. Land would have to exist while 
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the forests grew and matured; water would have to cover the same area 
to deposit the succeeding stratum; and again this stratum would have 
to rise above the water before a second forest could grow. There are 
two ways in which this result could be brought a.bout. In a district 
subject to such intense volcanic action as this must have been, a succes­
sion of 1minor oscillations might have been associated with the general 
subsidence, so that ·large areas of the lake border districts would be 
alternately above and beneath the sea, or, as was doubtless often the 
case, the shallow portions of the sea became filled up with the rapidly 
accumulating ejecta, and sub-aerial deposits of sufficient depth were laid 
down to allow the growth of forests, which, in time, were depressed 
by the general subsidence, to be buried by a succeeding stratum of the 
volcanic debris. But this latter method was not the ordinary one, as is 
attested by the fact that many of the forests have grown in beds of fine­
grained material that must have been formed beneath the surface of the 
water. 

I shall, however, not attempt to pursue this matter farther until all 
the data and materials collected have been examined. A thorough study 
of the various volcanic rocks will probably throw much light upon this 
very interesting group of strata. 
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Art. VIII.-Paleontological Papers No. l 0 : fJondi;. 
tions oC Preset•vation oC Invet•tebrate Fossils. 

By C. A. White, Itl. D. 

During the prosecution of his field-work, the paleontologist often ob­
serves certain interesting relations, not only between the lithological . 
character and composition of the different kinds of fossiliferous rocks 
and the condition in which their contained fossils are preserved, but 
also between the lithological composition of those strata and the faunal 
characteristics of their fossils. In the latter instances, the case is largely 
one of original character and condition of the sea-bottom sediments as 
the ground of the habitat of those animals, while they were l~ving, whose 
fossil remains they as rocky strata now inclose. It is proposed to make 
this latter s~1bject the basis of a future paper, but -the present one win 
be devoted to a discussion of some of the conditions of fossilization and 
preservation of invertE:(brate remains as they a.re found in the various. 

, kinds of stratified rocks of the different geological ages, and to institute 
some comparison of their mineral composition as fossils with that which 
they possessed in the living state, assuming that of the latter· by the, 
known composition of their present living representatives. It would 
add greatly to the interest and scope of this subject if a series of careful 
chemical analyses of these substances, both fossil and recent, could form 
a part of the basis of its discussion, but no opportunity has yet occurred 
for accomplishing such a task. Although detailed chemical analyses ciJ.o. 
not enter into the data for these discussions, a consideration of the min­
eral composition of the fossil remains as they now exist, and a compari­
son of that .composition with what it was in the 11-v·ing state, necessarily 
forms the basis of a considerable part of the present paper. Such com­
parisons, while they·show a close similarity in a very large proportion , 
of cases, always exhibit at least ~orne degree of contrast; and in some 
cases, a total change of mineral composition is found to have taken place. 
Many of the facts herein stated are patent to every collector of fossils, 
but the subject to which they relate is seldom discussed in paleontological 
writings, and the few references that are made to it are usually of a 
special or local character. Therefore in view of the somewhat extended 
field observations of the writer in the median portion of North America, 
it has been th01i.ght advis~ble to embody some general observations upon 
this subject in the present paper. 

In a general way we may divide the substances which in life consti­
tuted the skeletal parts of invertebrat~ animals, which parts alone have 
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been pre~erved in a fossil state, into the chitinous, siliceous, and calca­
reous. Chitinous skeletal substances are almost wholly, if not entirely, 
confined to the Articulata (including - the lyopomatous brachiopods) 
and certain Acalephs; the siliceous, excepting the teeth of certain 
mollusks, to the Protozoa; while, with the exception of all but a few 
of the Articulata, all other invertebrates possess skeletal parts~ if any, 
which are composed of calcareous substance only as their mineral 
constituent. These remarks, of course, apply to the composition of those 
skeletal parts in their living state. The mineral change which some of 
them have undergone after their ·first fossilization will be considered in 
following paragraphs. In fact, then, we find that the original mineral 
composition of far the greater part of invertebrate fossils was, in the 
living state, lime-carbonate combined with a · greater or less proportion 
of animal substance; having been the same indeed as that <'>f the shells 
and corals which constitute their present living representathres. Since 
the animal substance of the~e bodies, as is also the case with bones, was 
displaced during the process of fossilization, usually by the infiltration 
and precip~tation of additional lime-carbonate, it would seem that the 
chances for, and the condition of, the preservation of all kinds of these 
,calcareous skeletal remains would be ~qual in identical cir~umstances of 
-environment. But there is, as we shall see, a greater variety of condition 
.among fossil forms of this kind than is referable to either their original 
mineral composition or the environing circumstances of their fossiliza­
tion and preservation. 

Three divisions may be made of the manner in which fossil forms are 
preserved, namely: (1) fossilization proper of the substance of the skeletal 
parts; (2) moulds; (3) ca:;;ts; ( 4) pseudomorphs. In the first case, the ori­
.ginal substance, as well as the external form of the object, is more or less 
-completely preserved. In the second, the whole substance of the object, 
at some time subsequent to its rocky entombment, has been removed by 
·decomposition or solution, and its consequent escape through the porous 
imbedding matrix, leaving a cavity which is the exact counterpart of 

· the external form of the formerly inclosed o~ject. In the third case, the 
more or less complete external form of the object has been restored by 
the refilling of the mould with a substance similar to that of the matrix, 
•Or the deposition of some mineral either wholly or in part different from 
the matrix; such as calcite, pyrite, &c. In the fourth case, that of 
pseudomorphs, the substance of the fossil in its original condition has 
been exchanged, atom by atom, for another mineral substance, ilSually _, / 
.silex. 

Pseudomorphs thus resem hle casts, and in one sense they are such, 
but they differ from casts, which consist merely of the filling-substance 
of previously formed moulds, by the manner of their production, and in 
many cases, at least, by having the texture and even the microsco­
pic structure of the original body preserved. ~his method of preser­
vation is perhaps more clearly exemplified in the case of silicified 
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wood than in any other, where not only the character and appearance 
of the woody fibre is perfectly retained, but the microscopic structure 
is often so perfectly preserved as to distinguish the botanical divi­
sion to which it belongs. In the case of pseudomorphic ~ilicification 
of invertebrate fossils, the microscopic structure is seldom, if ever, so 
perfectly preserved as it is in the case of wood, but their true pseudo­
morphism, nevertheless, occurs, the more common eases of which consist 
of the silicification of shells, corals, &c., in limestone. In these cases, 
the objects were without doubt first fossilized as calcareous substances, 
and as such they could not have been removed by solution, leaving their 
moulds in the matrix, because that matrix was of essentially the same 
composition as themselves and nearly or quite equally soluble. There­
fore it is evident that the change of substance must have been effected 
by the process of pseudomorphism which has just been explained, and 
which was initiated by a movement ar:d segregation of the siliceous 
atoms that were previously distributed in the substance of the imbed­
ding rock, which movement and segregation were much the same as 
took place in the formation of flint-nodules in chalk and similar sili­
ceous nodules and masses that are often met with . in limestones. That 
this pseudomorphism of calcareous· fossils by silicification began long 
after they had become perfectly fossilized, is indicated by the fact that 
the process has, in most cases at least, taken . place in connection with 
the weathering of the strata which contain the fossils. For example, it 
is very common to find shells, corals, crinoid fragments, &c., ·wholly or 
partly silicified upon and near the surfaces of certain paleozoic limestone 
strata, as well as in the interstices which are filled .with the debris of 
their decomposition; while fossils of the same kinds which are imbedded 
in the solid and unweathered portions of the same strata, are wholly 
calcareous. Although fossilization proper of calcareous remains is more 
complete in limestones than in other rocks, it is in limestones also that 
most of the cases of silicious pseudomorphism of invertebrate remains, 
asjustdefined, takes place, the latter cases as compared with the former 
being very few. 

Casts and moulds are more common in sandstones than in other rocks, 
although they are not uncopunon in magnesian limestones, and in both 
sandy and argillaceous shales. The common occurrence of moulds in 
sandstone is easily accounted for by the porous character of the rock, 
which admits of the percolation of water charged with solvents of lime­
carbonate. Such percolation is, of course, necessary in the production 
of moulds in all kinds of rock, but it is more complete in sandstones than 
in any other rocks. Some 9f the finest moulds of both fresh-water and 
marine species, those whi~h preserve not only the form, but also the 
delicate surface-markings of the fossils most perfectly, are found in 

' hematite ; but such . instances are very rare compared with the occur­
rence of moulds in sandstones. vVhileordinary limestones are, as a rule, 
more fossiliferous than any other rocks, magnesian limestones notably 
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contain very few fossils. There are some exceptions to the latter rule, 
but in all cases, so far as I am aware, when the rock approaches a true 
dolomite, the contained fossils are all and of all kinds in the form of 
moulds, the inner surfaces of which usually have a drusy lining. 

Casts of the more perfect kinds are formed by the infiltration of for­
eign mineral matter into complete moulds which were previously formed 
in the manner ah·eady explained, an by its precipitation there until 
the cavities became completely filled. Such casts are sometimes com­
posed of iron pyrite, some of which are often vecy perfect and beautiful. 
More frequently, however, the casts are such as have been formed by 
a filling of the sp::tces which the fossils formerly occupied by the sub­
stance of the rocky matrix , in which they were imbedded, the fossils 
themselves having gradually passed away by solution, while the sub­
stance of the adjacent matrix followed closely upon it in consequence of 
the pressure of the superincumbent strata. It is in the form of such 
casts as these alone that many fossils, especially the shells of several 
families .of Conchifers, have been preserved; and single valves of such 
shells are often very well preserved in that manner. 

The manner of preservation of invertebrate fossils whi.ch is here des­
ignat.ed as fossilization proper consists of the minimum of change in 
the mineral constituents of the skeletal parts. .As already stated, some 
change is always effected in the mineral composition of the OQject fos­
·stlized, but almost all molluscan as well as certain other shells, and also 
corals, being composed almost wholly of lime-carbonate, when preserved 
in limestone strata, or in such strata as contain any considerable amount 
of lime-carbonate, still retain in the fossil state much the same compo­
sition which they had while living. In most of these cases, the change 
has been so slight that even the microscopic texture of the shells and 
the minute and intricate details of the corals are as perfectly p~eserved 
as they were in the living state. Thus, the fibrous shell-structure of 
certain families of Brachiopods, and the punctate structure of others, 
the pearly shell-structure of certain Cephalopods, Gasteropods, and 

. Conchifers, and the prismatic shell-structure peculiar to certain families 
of Conchifers, are often, indeed generally, as easily studied in the fossils 
as they are in their living representatives. 

The siliceous skeletal parts of fossil invertebrates, when such were 
. produced, seem to have been so purely siliceous that, they have appar­

ent.ly not changed at all by fossilization: Chitinous substances, how­
·ever, seem always to have undergone more or less alteration, although 

" they are among the more permanent of fossil forms. For the purposes 
of this discussion, under the head of chitinous fossils are included the 
shells oflyopo'matous brachiopods (such as those of Ling~tla, Discina., &c.), 
the crusts of trilobites and other crustaceans~ and stipes of graptolites. 
In limestones, chitinous fossils seem to have become quite calcareous in 
·some inst.ances, aud in all cases they are more brittle and mineral-like 
than living chitine is, and yet in all cases they are readily recognized as 

/ 
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of chitinous origin when they are compared with fossils of calcareous 
ongm. Chitinous fossils are also among the most permanent of fossil 
forms, and they are often found in a perfect condition, when ~ll their 
associated fossils, which were originally calcareous, exist only in the 
form of casts or moulds. This is especially noticeable in the case of 
lyopomatous brachiopods in sandstones and some magnesian limestones. 

Although the mineral composition of calcareous fossil shells and corals 
is usually that of almost pure calcite, it is seldom, if ever, the case that, 
upon fracture, they show the planes of cleavage of that mineral; but 
they generally, as before stated, preserve their original microscopic struc­
ture. On the contrary, in almost all cases, all parts of every fossil ech­
inoderm shows upon fracture the true crystallized form of calcite. The 
mineral is evidently nearly pure, but it is never transparent and seldom 
translucent, except in thin flakesalong the cleavage planes. It is also 
an interesting fact in this connection that while the substance o:( every 
one of the numerous and often minute pieces which .compose the body 
and appendages of fossil echinoderms of all kinds, may be so perfectly 
crystallized as to allow free cleavage upon all sides of the fundamental 

· rhombohedron of calcite, none of the planes of cleavage ever pass from 
one joint or piece to another, even though the parts may be not only in 
their natural position of contact, but solidly minera.lized together. The 
perfect mineralization of echinodermal bodies, and almost invariably in 
the form of calcite, appears the more remarkable when it is remembered 
that the substance of those bodies in the living state is much less solid 
than that of any molluscan shell. Possibly this porous character, admit­
ting the addition of a greater proportion of calcite in solution by percola­
tion or saturation th_!tn could enter the more solid shells, affords the t,rue 
ground for explaining the phenomenon just . noted, but i.t still remains 
unexplained why the granular texture ·of the original substance of the 
echinodermal body is always obliterated, and ·why the sutures between 
the parts always form perfect barriers to the continuation of the planes 
of cleavage. These planes are not only interrupted by the sutures, but 
their direction is always different in each piece, showing that the process 
of crystallization was independent in each piece, however small it may 
have been. 

Although calcareous fossils are fully preserved in the purer and ordi­
narily compact limestones, they have in such cases become so compacted 
with the stone itself that it is always difficult and usually impossible to 
arrive at a full knowledge of theiT structure and characteristics. It is, 
therefore, in strata which are only partly calcareous that invertebrate 
fossils are, as a rule, the most completely preserved. In these c:;tses, the 
fossils seem to have served as m.wlei to which was attracted a sufficient 
amount of lime-carbonate in solution to solidify them by its precipita­
tion within their substance. and interstitial cavities, while the imbed­
ding rock was not greatly hardened either by that or any other process. 
Therefore, the most perfect calcareous fossils are found in the clayey 
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and shaly partings of limestone strata and in sandy and clayey shales 
which are also calcareous. 

It seems difficult to explain why the segregation of lime-carbonate 
should have ceased at the full solidification of the fossil itsel( and why 
it did not continue until at least the immedi!:ttely surrc;mnding portions 
of the imbedding matrix were also hardeneL,~ , with the fossil as a nucleus. 
This latter condition does sometimes occur; but, as a rule, to which there 
are only rare exceptions, the matrix h; no more fully charged with 
lime-carbonate, and no harder from any cause, in immediate contact 
with the fossils, than it is in other parts of the same stratum, even when 
the rock contains enough of lime-carbonate to have thus preserved many 
more fossils than it has ever contained. So completely are the fossils 
thus preserved, and so distinctly separate are they from the matrix, that 
it is often the case that not only their delim1te surface-markings, but 
their minute and fragile appendages also, are so perfectly preserved 
that they may be as easily studied as the corresponding parts of living 
forms. 

That there should be a difference in the mam;ter and completeness, or 
otherwise, of the preservation of fossils which were originally difl:"erent 
in their miner:J,l composition is tot> evident to excite remark; but one 
would not a priori expect to :find any material difference in the complete­
ness of the preservation of shells and other fossils which were originally 
nearly or quite identical in the original composition of their mineral 
constituent, and that were fossilized under identical circumstances of 
environment. Such differences, however, do occur, and they are more­
over as great between certain forms which are zoologically nearly re­
lated, as they are between certain others which are distantly related. 
Thus, for exarp.ple, the difference in this respect is greater in some in­
stances between the shells of different families of the same class of mol­
lusks than it is between those of some mollusks and the shells of certain 
worms. These remarks will be closed by citing a few examples of this 
unequal condition of preservation of invertebrate fossils under identi­
cal circumstances of environment. 

Argillaceous shales which are also more or less calcareous prevail in 
all the paleozoic formations of the eastern pprtion of North America; 
and for our present purpose we may select the Hamilton Shales of N e:w 
York as furnishing an example of uniformity of circumstances of envi­
ronment during the fossilization of an invertebrate fauna. In these 
shales, the abundant and diverse forms of arthropomatous brachiopods / 
are beautifully and perfectly preserved in almost all cases, and the cal-
careous character of the fossils is uniform and perfect. 1'he same may 
be said of the Corals and Polyzoa; while in the same layers which con-
tain these fossils, the associated shells of all the Conchifers, without ex-
ception so far as I am aware, exist only in ·the form of moulds and casts, 
the substance of the shells having entirely disappeared. Associated 
chitinous fossils, as represented by the crusts of trilobites and shells of 
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lyopomatous brachiopods and Ostrac.oids, are well preserved, and in such 
condition as to plainly indicate their chitinous origin. In these shales 
also the crinoidal and other echinodermal remains exist in their usual 
condition of crystallized lime-carbonate. 

In some of the shales of the coal-measures of Illinois and the adjoining 
States, however, certain species of Conchifers are as perfectly preserved 
in a calcareous condition as any of the arthropomatous brachiopods 
are ; but, as a rule, the shells of Conchifers are not so well preserved in 
these shales, nor in the paleozoic rocks generally, as those of the bra­
chiopods are. It is also noticeable that the shell-substance of the Cepha­
lopods of the paleozoic rocks is not so completely preserved as it is in 
those of the mesozoic strata. 

Well preserved mesozoic fossils appear to have undergone, in some 
respects, a less complete change than those of the paleozoic rocks. For 
example, the shells of Cephalopods, and some other mollusks, usually 
retain their original pearly lustre and iridescence, and the fossils gener­
ally have a less mineralized aspect than those of the paleozoic rocks. 
There is, of course, much difference in these and other respects to be 
observed in the different strata of that age and in diffe1'ent regions. 
The following remarks relate mainly to the mesozoic strata and their 
fossils in the western portion of the national domain, and principally to 
the Cretaceous strata there. 

The mesozoic rocks of the Western Territories consist very largely of 
sandstones and sandy shales, with occasionally clayey layers, which are 
usually also more or less. sandy. Limestones are rare among those rocks, 
but the sandstones and shales all contain more or less lime-carbonate, 
usually in comparatively small proportion, but sometimes enough to be 
detected without a chemical test. In the mesozoic sandstones it is often 
the case that all the contain:ed fossils are in the form of casts and moulds, 
with the not infrequent exception of the Ostreidm alone. It is often the 
case also that all the fossils of a sandstone are preserved by fossiliza­
tion proper, and all in essentially the same calcareous condition, includ­
ing the shells of Cephalopods, Gasteropods, and Conchifers aruong mol­
lusks, as well as the few Radiates and Articulates which occur there ; 
but it is often noticeable, especially in the Cretaceous sandstones, that 
the shells of the Ostreidcc resist the solvents~ to which they have all been 
exposed, better than those of any other mollusks. Indeed, it sometimes 
occurs that in sandstones which carry a great variety of molluscan shells 
in the form of casts and moulds, the Ostre·idce alone are completely pre­
served in their natural calcareous condition, having evidently never 
been materially affected by the solvents which reduced all their asso- · 
ciated molluscan shells to the condition of moulds and casts. In the 
Cretaceous rocks of the Western Territories, all other fossils than the 
shells of mollusks are very rare; and when the latter are well preserved 
by fossilization proper, so far as the writer's observations have gone, 
there appears to be very little difference i~ the condition in which those 



140 BULLETIN UNITED STATES GEOLOGICAL SURVEY. [Vol.V. 

of the different classes and families have been preserved. That is, in 
such cases all the Conchifers appear to be nearly or quite as .well pre­
served as any of the other mollusks. In other words, when the circum­
stances were very favorable, all molluscan shells are well preserved 
and, when lJ.nfavorable, the Ostreidce are found to have been the last of 
molluscan shells to yield to their adverse influence. 

A collection of invertebrate fossils that has been sent to the Office of 
the Survey from the Cretaceous strata of Bell County, Texas, unlike the 
collections from the Western Territories before referred to, shows a very 
decided deficiency of preservation of the shell-substance of the Gastero­
pods as well as of all the Conchifers (except the Ostreiclcc) as compared 
with their associated fossils, although the soft strata from ·which they 
came is largely composed of lime-carbonate. In that collection, the Os­
tre·idce are abundant and varied, embracing nearly all the known generic 
and sub generic forms of that family, and all are most perfectly- preserved. 
Their condition in this respect is even better than that of the few asso­
ciated arthropomatous brachiopods, although, as already shown, their 
paleozoic representatives are among the best preserved of all paleozoic 
fossils. Among ·those Texan Cretaceous fossils it was observed that the 
Corals, Echinoderms, Rudisti:e, and Serpulre,. as well as the Ostreidre, 
were thoroughly calcified and well preserved, showing .a marked con­
trast in this respect with the Conchifers and Gasteropods, and in part 
with the Cephalopods. In the case of the fossils of this collection, the -1 
po'wer of the Ostreidre to resist solution seems to ha-ve been shared with 
several other, but.distantly related, fossils; while the want of such resist-
ance on the part of the Conchifers was shared by the Gasteropods and 
Cephalopods, instead of being .peculiar to the :first-named class alone, as 
it seems to have been in the Hamilton Shales and some other paleozoic 
strata. 

Since the condition of the marine Tertiary fossils will not be consid­
ered in the present paper, it remains only to make a few remarks upon 
the condition of preservation of the brackish- and fresh-water fossils of 
the Laramie Group and the succeeding Tertiary groups of the vVest. 
The invertebrate faunre of these formations .are far less diversified than 
those of the marine. formations, being confined almost entirely to the 
two molluscan classes, Gasteropods and Conchifers. These shells are 
found mostly in sandstones and shales which are more or less sandy. 
They are very often found in the condition of moulds and casts, and 

1 sometimes occur as siliceous pseudomorphs ; but they are commonly 
calcareous and properly fossilized. No material difference in the con­
dition or perfection of their preservation has been observed among the 
diil'erent kinds of these fossils. The ~nvironing influences seem to have 
affected all the families and classes alike, but it was observed that some 
examples of certain species of Conchifers, which were found in some 
argillaceous shales of the Laramie Group in Wyoming, had a much thin­
ner test than those of the same species which were found in some sandy 
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shales of the same formation only a few milJ~s rlistant. 'This may have 
been the result of a deficiency of lime in t-ae water in the first-named 
instance, but it is not unlikely that the dHferenee was produced by a 
diminution of the substance of the shells during the process of their fos­
silization. 

Briefly reviewing the subject of the manner of preservation of inverte­
brate fossils, it appears that those of the variolls kinds whose original 
composition was calcareous and apparently identical, or nearly so, have 
resisted unequally the solvents with which they have been brought in 
contact in the circumstances of their fossilization. It thus seems that, 
as a rule, the shells of certain families of the Conchifers have resisted 
solution less effectually than any others, and that among paleozoic fos­
sils the arthropomatous brachiopods, and among. mesozoic •fossils the 
Ostreid::B, have resistea solution most effectually. It also appears that 
chitinous substances, although not originally so completely mineral-like 
as shells and corals, are even more permanent as fossils than those which 
were originally calcareous, since they have resisted solution more effect-
ua~ -

No explanation is at present offered of the reason why certain fossils 
are much more perfectly preserved than others under the same environ­
ing circumstances ; and, indeed, it seems difficult to suggest an explana­
tion. As already remarked, it might a. priori be expected that substances 
so different as chitinous and calcareous shells are would differ in the 
condition of their preservation under the same environing circumstances, 
but it could not thus have been expected t4at so great a difference as 
we have seen should exist in that respect between the calcare~:ms shells 
of the different families of mollusks. · 
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Art. IX.-Supplement to the Bibliography oC Nortlt 
American Inve~tebrate PaleontologY.. 

By tJ. A. White and H. Alleyne Nicholson. 

PART I. 

PUBLICATIONS 1\IADE IN THE UNITED STATES.-By C. A. 
WHITE. 

PREFACE TO PART I. 

The Bibliography ofN orth American Invertebrate Paleontology, which 
was published last year as Miscellaneous Publications No. 10 of the 
U. S. Geological Survey, was brought down to the close of 1877. The 
following Supplement embraces the publications which have been made 
during the year 1878, and · also all the omissions pertaining to the first 
publieation which have been detected. 

The year 1878 has not been productive of many publications of North 
American Invertebrate Paleontology, and the larger part of the entries 
in this Supplement are, therefore, such as supply the omissions referred 
to. As to these entries of previously omitted publications, some of them 
ought to have been included in the original work, in accordance with 
the plan announced in its Preface; but a considerable proportion of 
them were intentionally excluded from it, as not being within its then 
proposed scope. It was then intended to prepare the work mainly as 
an annotated 'catalogue of the publications which would be constantly 
needed by the working paleontologist, rather than as a finished Bibli­
ography, such, for example, as Dr. Cones's Bibliography of North Ameri­
can Birds. 

The difficulty then experienced in :fixing a limit to the scope of such a 
work has increased rather than diminished since the original work was 
published, by the expressed desire of some of those who are interested 
in the work to see its scope extended. I have, therefore, admitted some 

-, entries of mere catalogues of fossils, and some, also, of works which, 
according to the rules recognized by naturalists, are not regularly pub­
lished. In these cases, however, those .facts are stated in the entry, and 
they may be easily discriminated by the working paleontologist who is. 
in search of other matter. Many persons have assisted me, but I am 
under especial obligations to my friend Mr. S. H. Scudder in this respect. 

C.A.W. 
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Anon. List of Fossils belonging to the Several Formations alluded to in the Report; 
arranged according to localities. <Nicollet's Rep. Hyclrog. Basin U. Mist- River 
(Appendix C), pp. 167-170. 1843. 

Atrypa lingulata is described on p. 167, ancl Ostrea congesta on p. 16'l; the latter by Conrad.­
There is, apparently, nothing in the book to tell who is the author of the cat.'llogue, or of the 

. first-named species, but it is prob~bly attributable to T. A. Conrad. 

Anon. [Hall, .James, and R. P. Whitfield.] Preliminary Notice of the Lamellibran­
chiate Shells of the Upper Helderberg, Hamilton, and Chemung Groups; with 
others from the Waverly Sandstone. 80 pp. Bvo. 1869. 

This memoir was noticed in the A1n. Journ. Sci., vol. :xlix, 2d series, p. 276, and attributed to 
James Hall, although the work itself bears the name of' no author. It does not appear that Prof'. 
Hall has anywhere claimed sole authorship; but, on the contrary, Prof. vVhitfield has claimed the 
autu01·ship to be ,joiutly with Prof. Hall and himself. See Ann. RPp. W'iscomrin Geol. Sur. 1878, p. 
51, and Paleontology o.f Wisconsin (now in press), pp.136, 137, and 138.-Genera Palceaneilo, Limo­
ptera, Mytilarca, Pholadella, Oimeta-ria, Phthonia, and JJfodiomO?-pha. 

Barrett, S. T. The Coralline or Niagara Limestone of the Appalachian System. 
<Am. Journ. &i., vol. xv, 3d ser., pp. 370-372. 1878. 

Dr. Barrett in this geological paper describes and names provisionally Proetus pachydermctt.us 
and St1·ophodonta nearpassii. 

Barrett, S. T. Descriptions of New Species of Fossils from the Upper Silurian Rocks 
of Port Jervis, N. Y.; with notes on the .occun~nce of the Coralline Limestone 
at that locality.· <Ann. N. Y. Acad. Sci., vol. i, pp. 121-124. 1878. 

Barris, W. H. New Fossils from the Corniferous Formation at Davenport. <Davcn­
pm·t Acacl. Nat. SCi., vol. ii, pp. 282-288, 2 plates, and 1 woodcut. 1878. 

This paper contains descriptions of six new species of' invertebmte fossil::;, and a new gem~s of 
Crinoi<ls is proposed, namely, Stereocrinus. 

Calvin, Samuel. On some Dark Shale recently discovered beneath the Devonian 
Limestones, at Independence, Iowa; with a notice of its fossils and description of 
new species. <Bull. U. S. Geol. and Geog. Surv. 1'en·., vol. iv, pp. 725-730. 1878. 

Collett, .John. List of Fossils found in the Keokuk Group at Crawfordsville, Incl. 
<7th Ann. Rep. Geol. Su1·v. Indiana, pp. 376-381. 1876. 

This is a catalogue only, but it is systematically arranged, and valuable for comparison of the 
Indiana fauna of the Keokuk epoch with that of the typical locality. 

Conrad, T. A. [Description of Ostrea congesta.] <Nicollet's Rep. Hyclrog. Basin U. 
Miss. River (Appendix C), p. 169. 1843. 

Conrad, T. A. Fossil~:~ of the Vicksburg Eocene Beds. <Wailes's Rep. Agr·ic. and 
Geol. of Mis.<J., pp. 287-289, 4 plates. 1854. 

No descriptions are here gi>en, but a part of the species catalogued are illustrated on the phtes. 

Conrad, T. A. Descriptions of new Mollusks from Cretaceous Beds of Colorado. 
<Ann. Rep. U; S. Geol. SurJ. TmT. jo1' 1873, pp. 455, 456. 187 4. 

Tn this paper, Mr. Conrad removes his genus Haploscapha from the family Rudistce," where he 
first placed it, and refers it to an •' unrecognized family" near Inoceramus. 

Dale, T. N., jr. A Contribution to the Paleontology of the Vicinity of Poughkeepsie 
[New York]. < Proc. Pou.ghkeepsie Acad. Nat. Sci., p. 2. H:l78. 

Mr. Dale announces the discovery of well-known species of fossils of the Trenton period in 
rocks at Poughkeepsie and on the west side of the Hudson River immediately opposite that place. 

This two-page 8vo slip appearo as a.n extract from the Proc. Pough. A cad. Nat. Sci., under date of 
December 4, 1878, but it bears no pagination or reference to"' the number of the volume. I am in­
formed hy Mr. Dale that it will appear in "Part I of Vol. II, 1878-79 .. " . The same facts are em­
bodied in :m article by the sanie author in the January (1879) number of Am. Journ. Sci. 

Dyer, C. B. See Miller, S. A., and C. B. Dyer. 

Emmons, Ebenezer. American Geology: Vol. I, Part I. 194 pp. 8vo. Albany, 1855. 
Part II, pp. 251 (minus 40 pp. by error of pagination); 2 double lithograph-plates of fossils. and 17 

plates of' woodcuts of the same size; mostly of well-known New York fossils. Also many woodcuts 
distributed in the text. A number of new species are described and aJso the following genera: 

_Morwgrapsus, Cladograpsus, Glossograpsus, Staurograpsus, Nemagrapsus, and Microdiscus. 
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Emmons, Ebenezer. Manual of Geology. 297 pp. 8vo. 1860. 
Contains many woodcut illustrations. 

Ford, S. W. Two New Species of Primordial Fossils. <Am. Jou1'1l. Sci., vol. xv, 3d 
ser.,pp.124-127, 1 woodcut. 1878. 

Genus P1·otocyathus. 

Ford, S. W. Note on Lingulella. cmlata. < ..ch; , Journ. Sci., vol. xv, 3d ser~., pp.127-
129. 1878. 

Ford, S. W. Note on the Developement of Olenellus as.aphoides. <Am. Journ. Sci., 
vol. xv, ~d ser., pp. 129, 130. 1878. 

Ford, S. W. On Certain Forms of Brachiopoda occurring in the Swedish Primordial. 
<Am. Journ. Sci., vol. xv, 3d ser., pp. 364-366. 1878. 

Comparison is made of the opercula of Hyolithes of the Troy, N.Y., Primordial rocks, with the 
valves of Acrothele of Linnarsson from the Swedish Primordial. 

Gabb, William M. On the Topography of Santo Domingo. < Trans. Am. Phil~ Soc. 
Phila., vol. xv, pp. 49-259. 1873. 

Chapter XIII, comprising pp. 200-259, is devoted to the paleontology of. the island under the head­
ing, "Descriptive Catalogue of the Mollusca." No statement is made as to the age of the numer­
ous fossils which he enumerates and describes, but. they are apparently all Tertiary. 

Genera Planorbella, Mctulella, Glyphostoma, Ectmchel'iza, Plochelcea, Iopsis, (J'rthaulax, Dolo­
phanes, Cylichnella, and Bothrocorbula. 

Gabb, William J,v.[. Description of a Collection of Fossils made by Doctor Raimondi 
in Peru. < Journ. Acad. Nat. Sci., vol. viii, pp. 263-336,9 plates. 1877. 

Tertiary and Mesozoic.-Genem PeriHconatica and Petropoma.-'l'o these descriptions is added 
a Notice of a few Carboniferous Fossils, a Bibliography of South American Paleontology, and a 
Synopsis of South America~ Paleontology. 

Grote, A. R., and W. H. Pitt. New Specimen from the Water-lime Group at Buffalo, 
N.Y. <P1·oc. Am. Asso. Adv. Sci., vol. xxvi, pp. 300-302, 1 woodcut. 1878. 

Upper ·Silurian.-This is a notice of a ramus of Pterygotus cum1nings'ii, previously described 
by those authors, which, according to their esti~at.e, indicates a length of five feet for the whole 
animal. 

Gurley, William. Notice of the Discovery of the Position of the Crural Processes in 
the genus Atrypa. < Proc. Am.: Phil. Soc. Phila., vol. xvii, pp. 337,338, and one 
plate. 1878 . . 

Mr. Gurley shows that the " loop," which has been regarded as a continuous band connecting 
the spiral cones of Atrypa, is really divided in the middle by a suture, or even broader parting or 
hiatus. 

Hall, James. The Loui~;ville Limestones. Note on the hydraulic beds and associated 
limestones at the Falls of the Ohio. Pamphlet. 4to. 16 pp. Advance sheets 
of vol. v, part 2, Paleontology of New York. Nov., .1877. 

In these notes, Prof.' Hall gives a tabulated list of the fossils found in the Hydraulic, and En­
crinal beds at Louisville, and shows that they are properly the el!uivalent of the Hamilton Group 
of New York, and not of the Upper Helderberg, as formerly supposed. He also shows in the same 
memoir that the ·"Black Slate" of Ohio and adjoining States carries many fossils identical with 
those of the Genesee Slate of New York, and claims that the supposed two formations are o:p.e and 
continuous. 

Hall, .James, and R. P. Whitfield. Notice of three new species of fossil ~:~hells from 
the Devonian of Ohio. <:: 23d Ann. RqJ. Regents N. Y. Univ. on Condition of State 
Cabinet, pp. 240, 241. 1873. 

Hall, James, and R. P. Whitfield. Notice of two new species of fossil s_hells from 
the Potsdam Sandstone of New York. <23d Aim. Rep. Regents Dniv. on Condition 
of State Cabinet, pp. 241, 242. 1873. 

Genus Palreacmcea.-This article was issued in pamphlet form, together with other matter from 
the same volume, ill18i2. See, also, these authors' names in connection with the second entry 
under the head of "Anon." 

Horn, G. H. Notes on some Coleopterous remains from the Bone-cave at Port Ken­
nedy, Penn' a.. <Trans. Am. Entom. Soc., vol. v, pp. 241-245. 1876. 

Bull. v, 1--10 
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Hyatt, Alpheus. Report on the Cretaceous Fossils from Maro!m, Province of Sergipe, 
Brazil, in the collection of Professor Hartt. < Geology and Physical Geography of 
.Brazil, 8vo, 606 pp. Boston: Fields, Osgood & Co., 1870. pp. 385-393. 

In this paper Prof. Hyatt says: "All the Brazilhtn .Ammonites are either identical with, or so 
closely allied to, species already described from the Texas beds by Roomer and others, that they 
cannot be safely separated." 

James, U. P. Descriptions of 'newly discovered species of fossils from the Lower 
Silurian Formation :-Cincinnati Group. <"The Paleontolog·ist" (published in 
Svo pamphlet form, at irregular intervals, at Cincinnati, Ohio, by U. P. James), 
No.1, pp. 1-8. 1878. 

This article contains descriptions of the following species: Astylospongia tumidus, Stromatopora 
papillata, Chcetetes crustulatus, C.--?, C.--?, Heliolites Shepardi, Fistulipora I multipara, 
Agelacrinus holbrool.:-i, Helopora dendrina, H. tenuis, H. meeki, H. parvula, Ptilodictya hilli, P. 
plumaria, P. flexttosa, P. granulosa, P. parallela, Ceramopora? beani, C.? irregularis, C. alternata, 
C. concentrica, Hippothoa delicat·ula, Orthoceras hindei, Cyclonema? minor, Strophomena? ulrichi, 
Orthis (Platystrophia) acuminata, Zygospira rnodesta var. · kentuckyensis, Spirorbis? lovelandensis, 
Ptilodictya jim briata., and P. -- '1. The two last species al-e from the Upper Silurian of Ohio. 

James, U. P. Description of newly discovered species of fossils, and remarks on 
others, from the Lower and Upper Silurhn rocks of Ohio . .<"The Paleontologist," 
No.2, pp. 9-16. 8vo. 1878. 

The following species are des.cribed: Buthotrephis flliciformis, Sphenothallus latifolius Hall1, 
Trachyttm undosttm, Stromatopora lunata, S. hindei, Lyellia striata, L. americana Milne· Edwards, 
Chcetetes subrotundatus, C. lycoperdon, C. pet1·opolitantt8 Pander, Callopora milfordensis, Ceramopora 
whitC'i, C. radit~ta, Pleurotomaria ohiocn11is, P. dryope Billings, aud Pterinea Sttbquadrata. 

Marcou, Jules. On the Te1:ebratula Mormonii. <Trans. St. Louis Acad. Sci., vol. iii, 
Pl)· 252-255. 1875. 

Iu this note Prof. Marcou claims jpriority of his names Terebratula uta, Orthis pecosii, and 
Tcrebratula mormonii, over Rhynchonella osagensis and 01·this carbonaria of Swallow, and Retzia 
punctilifera of Shumard. 

Mazyck, Wm. G., and A. W. Vogdes. Description of a new fossil from the Creta­
ceous Beds of Charleston, S. C. < Proc. Acad. Nat. Sci. Phila. for 1878, p. 272, 
1 w_oodcut. 1878. 

The fossil described is Anomia andersonii M. & V. 

Meek, F. B. Description of fossils from the Auriferous Slates of California. < Geol. 
Sun:. Cal·ifornia, Geology, vol. i (Appendix B), pp. 477-482, 1 plate. 1865. 

Jurassic.-This article is in the volume of Geology, and not in either of those devoted to Paleon­
tology exclusively. 

Mickleborough, John, and A. G. Wetherby. A classified list of Lower Silurian 
fossils, Cincinnati Group. <Journ. Cincinnati Soc. Nat. Hist., vol. i, pp. 61-86. 
U!78. . 

A classified catalogue only, but a full and useful one. 

Miller, S. A. Description of a New Genus and Eleven New Species of Fossils, with 
remarks upon others well known, from the Cincinnati Group. '< Journ. Ci"ti:iYinnati 
Soc. Nat. Hist., vol. i, pp. 100-108, 1 plate. 1878. · 

Mr. Miller proposes the genus Angellttm for a small shell of doubtful relations; and also 
announces the discovery of a perforated foramen in the ventral valve of Pholadop~ cincinnatiensi$ 
Hall. · 

Miller, S. A. Descri})tion of Eight New Species of Holocystites from the Niagara 
Group. <Jou.rn. Cincinnati Soc. Nat. Hist., vol. i, pp. 129-136, 1 plate. 1878. 

Part of the plate is devoted,. to Prof. Whitfield's article in the same volume.-Based on collec­
tions from the _Upper Silurian of Ripley and Jefferson Counties, Indiana. 

Miller, S. A., and C. B. Dyer. Contributions to Paleontology. < Jmt.rn. Cincinnati 
Soc. Nat. Hist., vol. i, pp. 24-39, 2 plates. 1878. 

Lower and Upper Silur~an.-Gene:r;a Blastophycus. Trichophycus, Mic~·ospl?ngia, and Walcottia. 
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Miller, S. A., and C. B. Dyer. Contributions to Paleontology, No.2. 8vo pamphlet. 
11 pp. 2 plates. "Printed by James Barclay, 269 Vine street, Cincinnati, 0." 
1878. 

This appears to be a continuation of the foregoing paper. It is not, however, published as a 
part of the Journ. Oincinnati Soc. Nat. Hist., but appears to have been printed privately.-Genera 
Dactylophycus, Heliophycus, Dystactophycus, Ohloephycus, Aristophycus, and Bythopom. 

Ordway, Albert. On the supposed identity of Paradoxides harlani Green with ihe 
• Paradoxides spinosus Bruck. <P1·oc. Boston Soc. Nat. Hist., vo1. viii, pp. 1~5, 2 

woodcuts. 1861 

Ordway, Albert. On the Occurrence of other Fossil Forms at Braintree. <Ibid. 
])p. 5, 6. 1861. 

'Packard, A. S., jr. Results of Observations on the Drift Phenomena of Labrador 
and the Atlantic Coast Southward. . < Arn. Journ. Sci. jo1· 1866, pp. 30-32. 

This article has references to the post-Tertiary fossils of the region discussed. 

Packard, A. S., jr. ObserV'ations on the Glacial Phen~mena of Labrador and Maine; 
with a view of the recent Invertebrate Fauna of Labrador. < Mern. Boston Soc . . 
Nat. Hist., voL i, pp. 210...,303, 2 plates. 1865. . • 

Dr. Packard in this memoir gives much valuable matter relating to zoology and post-Tertiary 
geology. With this he gives a long list of species which are found fossil in the post-Glacial 
d~posits of Labrador, .Anticosti, New ~runswick, and Maine, most of which are of living species, 
but the following are described as new: Bela,robusta and Fusus (Neptunea) labradorensis. 

Pitt, W. H. See Grote, A. R., and W. H. Pitt. 1878. 
Rafinesque, Constantine Smaltz. The Complete ·writings of Constantine Smaltz 

Ra:finesqne on Recent a;nd Fossil Conchology. Edited by Wm. G. Binney and 
George W. Tryon, Jr. New York, London, Paris & Madrid. · 8vo. 96 pp. 3 
plates, 8 woodcuts. . 1864. 

This is a collection of the writings of Rafinesque, a part being in French (one article in Spanish) 
and a part in English; originally published partly in the United States and part.ly in Europe, and 
embracing descriptions of fossil and recent mollusks froru. North and South .America and Asia. It 
contains many descriptions, both generic and specific, only a part of the names of which have been 

. adopted by naturalists. 

Rogers, William B. and Henry D. Contributions to the Geology of the Tertiary 
Formations of Virginia. <Trans. Arn. Philos. Soc. Phila., vo1. v, (n. s. ), pp. 319-341. 
1835. 

This article contains remarks on the ''Geology of a portion of t.he peninsula between the James 
and York rivers," and descriptions of four species of shells. It is the first part of a work, (,f 
which the second is mentioned in the 6th entry, p. 58, of Bib. N. A. Inve1·t. Pal. 

Say, Thomas. [Descriptions of Productus spinosus and P. incurvus.] <Long's 
F-irst Exped., vol. i. 8vo. Philadelphia, Carey & Lea, publishers. 1823. 

These descriptions are in the form of footnotes to p. 106. 

Say, Thomas. · [Description of Gryphooa corrugata.] <Long's Fvrst Exped., vol. 
ii. :Footnote to pp. 410, 411. 8vo. 1823. 

Scudder, S. H. Remarks on some Fossil Insects from the Carboniferous Formation of 
· Iilinois and fron- the Devonian Rocks of New Brunswick. < Pi·oc. Boston Soc. Nat . . 
Bwt., vol. x, pp. 95, 96. 1865. 

, Scudder, S. H. Results of an examination of a small collection of fossil Insects 
obtained by Prof. Wm. Denton in iJhe Tertiary beds of Green River, Colorado. 

" < P1·oc. Boston Soc. Nat. Hist., vol. xi, pp. 117, 118. 1867.'' 
Only one species is named in this paper: The author subsequently corrected the titie to make 

it read, "White River, Colorado," instead of "Green River, Colorado." 

Scudder, S. H. Remarks on Mormolucoides articulatus, a fossil Neuropteron, from 
the Conn. River Sandstone. < Proc. Boston Soc. Nat. Hist., vol. xi, p.140. 1867. 

Triassic~ 

Scudder, S. H. Notice of Fossil Insects from the Devonian Rocks of New Brunswick; 
and of Haplophlebium barnesii. < Proc. Boston Soc. Nat. Hist., vol. xi, pp. 150, 
151. 1867. 

Abstract of the same in Am. Naturalist, vol. i, pp. 445,446. 
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Sc dder, S. H. Remarks on two new Fossil Insects from the Carboniferous Forma­
.' on in America. <Proc. Boston Soc. Nat. Hist., vol. xi, pp. 401--403. 1868. 

Reprinted in Scudder's Entomological Notes, 1, pp. 7-9. 

Sc,dder, S. H. Notes on the fossil Insects found at the ''Petrified-fish Cut", Green 
R~ver. <Hayden's Sun Pictures, 4to, pp. 150; 3?, photograph-plates, p. 98. Julius 
Bwn, New York. 1870. . 

Describes without name fossil insects from the Green River Group, near Green River City, 
Wyoming. 

Scuddet, S. H. Fossil Insects from the Rocky Mountains. <ARt· Naturalist, vol. vi, 
pp. 665-668. 1872. 

The fossils here referred to are from the C reen River Tertiary beds. No species are described. 

Scudder, S. H. On an English fossil Insect, supposed to be Lepidopterous. <Proc • . 
Boston Soc. Nat. Hist., vol. xvi, p.112. 1874. 

Geological horizon, Stonesfield Slate. 

Scudder S. H. Remains of Insects occurring in Carboniferous Shale at Cape Breton. 
<P1·oc. Boston Soc. Nat. Hist., vol. xviii, pp.113, 114. 1875. 

Reprinted in Scudder's Entomological Notes, 5, pp. 2, a.-Geological horizon near that of the 
Millstone Grit. · 

ScudCI.er, S. H. Fossil Orthoptera from the Rocky Mountain Tertiaries. <Bull. U. 
S. Geol. and Geog. Surv. Tm-r., vol. ii, pp. 447-449. 1876. 

Scudder, S. H. Supplementary Note on Fossil Myriapods. <Mmn. Boston Soc. Nat. 
Hist., vol. ii, pp. 561, 562. 1876. 

These fossils are from the Sigillarian stumps at the Joggins, Nova Scotia. 

Scudder, S. H. On the Post-Pliocene fossils and the Geology of Sankoty Head, Nan­
tucket. <P1·oc. Boston Soc. Nat. Hist., vol. xviii, pp.182-185. 1876. 

See note on the same subject, Am. Journ. Sci., vol. x, 3d series, p. 365, in connection with an 
article by A. E. Vel'l·ill. 

Scudder, S. H. Note on the close affiliation of the Insects of Europe and America 
. in the Carboniferous Epoch. <P1·oc. Boston Soc. Kat. Hist., vol. xviii, pp. 358,359. 
1876. 

Scudder, S. H. Note on the wing of a Cockroach from the Carboniferous Formation 
of Pittston, Pmm'a. <PToc. Boston Soc. Nat. Hist., vol. xix, pp. 238,239. 1877. 

Reprinted in Scudder's Entomological Notes, 6, pp. 35, 36, 187~.-The title of this paper is not 
given in the Proc. Boston Soc. Nat. Hist., and it is not mentioned in the table of contents of that 
volume; doubtless by inadvertence. 

Scudder, S. H. An Insect-wing of extreme simplicity from the Coal Formation. 
<P1·oc. Boston Soc. Nat. Hist., vol. xix, pp. 248,249. 1878. 

Reprinted in Scudder's Entomological Notes, 6, pp. 37, 38. 

Scudder, S. H. Rachura, a new genus of fossil Crustacea. <P1·oc. Boston Soc. Nat. 
' Hist., vol. xix, pp. 296-300, pl. 9, figs. 3, 3a. 1878. 

Reprinted in Scudder's Entomological Notes, 6, pp. 50-54, with the same plate. 

Springer, Frank. See Wachsmuth, Charles, and Frank Springer. 

Ulrich, E. 0. Observations on Fossil Annelids, and description of some new forms. 
. <Journ. Cincinnati Soc. Nat. Hist., vol. i, pp. 87-91,1 pl. 1878. 

Part of the plate relates to the next following article.-Lower Silurian.-Genera Protoscolex 
and Eotrophonia. 

Ulrich, E. 0. Description.s of some new species of fossils from the Cincinnati Group. 
r <JoU1·n. Cincinnati Soc. Nat. Hist., vol. i, pp. 92-100,1 pl. 18'78. 

Lower Silurian.-Part of the plate relates to the next preeeding article.-Genera Anomaloides 
and Protasterina. 

Verrill, A. E. On the Post-Pliocene Fossils of Sankoty Head, Nantucket ' Island'f by 
A. E. Verrill; with a note on Geology by S. H. Scudder. <Am. Joum. Sci., vol. x, 
pp. 364-375. 1875. 

It is shown in this article that -the fossils occupy two limited but distinct layers only a few 
inches apart; the lower layer containing only such species as now inhabit the coasts of Southern 
New England and further south; and the upper containing such as now live in the colder waters fur~ 
tl;ler north. Mr. Scudder gives a long list of the fossils. 



No.1.] BIBLIOGRAPHY OF INVER'rEBRATE PALEONTOLOGY. 149 

Vogdes, A. W. A Monograph of the genera Zethus, Cybele, Encrinurus, and Cryp­
tonymus. 8vo pamphlet. 35 pp., 4 photograph-plates. Charleston, South Caro­
lina. 1878. 

This memoir consists of a discussion and reaiTangement of previously published species of the 
genera indicated. 

Vogdes, A, W., William G. Mazyck and. See Mazyck, William G., and A; W. 
Vogdes . 

. WachsmutJJ, Charles, and Prank Springer. Transition forms in Crinoids and de­
scription of :five new species. < Proc. Acad. Nat. Sci. Phila. for 1878, pp. 224-266, 
with 2 photograph-plates. 1878. ' 

~allace, SamuelJ. On the "Geodes" of the Keokuk Formation, and the genus Bio-
palla. <Am. Journ. Sci., vol, xv, 3d ser., pp. 366-370. 1878. · 

The author takes the ground that the well-known geodes o~the Keokuk Limestone (Subcarbon­
iferous) are of organic origin-sponges; for which he proposes the genus Biopalla, and describes 
eight species from that formation. 

Wetherby, A. G. See Mickleborough, John, and A. G. Wetherby. 

White, C. A. Descriptions of New Species of Invertebrate Fossils from the Carboni­
ferous and Upper Silurian Rocks of Illinois and Indiana. < Proc. A cad. Nat. Sci . 

. Phila.for 1878, pp. 29-37. 1878. 

White, C. A,. Paleontological Papers No. 6 : Descriptions of New Species of Inverte­
brate Fossils from the Laramie Group. • <Bull. U. S. Geol.lj' Geog. Surv. Tm"'·., vol. 
iv, pp. 707-719. 1878., 

White, C. A. Paleontological Papers No. 7: On the Distribution of Molluscan Spe­
cies in the Laramie Gro.up. <Bull. U. S. Geol. lj' Geog. Surv. Ter1·., vol. iv, pp. 
721-724. 1878. ' 

Iu this paper the author shows that Molluscan species are so distributed as to show the identity 
of the following grm:tps of strata as members of the great Laramie Group: Judith River beds, Fort 
Union beds, Lignitic series of Eastern Colorado, Bitter Creek series of Southern Wyoming,. and the 
Bear Ri~er Valley series of Western Wyoming. 

White, C. A. Paleontological Papers No.8: Remarks on the Laramie Group. <Bull. 
U.S. Geol.lj- G~og. SuTv. Terr., voL iv, pp. 865-876. 1878. 

In this paper the author discusses the geographical and vertical range of the fossils of the Lara­
mie Group, besides other questions conc_erning ite Jxtent, geological age, &c. 

Whitfield, R. P. Preli-minary Descriptions of New Species of Fossils from the Lower 
Geological Formations of Wisconsin. <Ann. Rep. Geol. Surv. Wisconsin for 1877 
(Chamberlin, 8vo pamphlet, 93 pp. Madison, Wisconsin, 1878), pp. 50-89. 1878. 

Genus Scmvogyra, with three species. Professor Whitfield also describes a species each of 
Ellipsocephalus, Bellerophon, and Triplesia from the Potsdam Sandstone, showing an antiquity for 
these genera not hitherto known. 

Whitfield, R. P. Remarks on some Lamellibranchiate Shells of the Hudson River 
Group, with descriptions of four new species. < Journ. Cincinnati Soc. Nat. Hist., 
vol. i, pp.1:37-141, one plate. 1878. 

Part of the plate is devoted to the article of Mr. Miller in the same volume. 

Whitfield, R. P. See Hall, James, and R. P. Whitfield; and also undm· head of 

Anon. 

A six-pa.ge pamphlet has been received from the author, bearing the following title: 
"Kent Scientific Institute. (Miscellaneous Papers No. 3.) Notes upon the Fossil Remains of 

the Lower Carboniferous Limestone exposed at Grand Rapids, Michigan. By E. A. Strong." 
It is without date or place of publication, and probably ought not to be regarded as regularly 

published; but it is noticed here at the suggestion of those who think a work of this kind ought to 
coJitain a notice of all printed matter relating to its, subject, leaving the question of validity of pub­
lication to be settled by the practice of naturalists. The following species are described as new: 
Oladodus irregularis, Phillipsia longispina, N au til us ellipticus, N. kentensis, Allorisma elongata, and 
A. quadrata. 
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PART II. 

PUBLICATIONS MADE IN BRITISH NORTH AMERICA, WEST 
INDIES, AND EUROPE.*-By H. ALLEYNE NICHOLSON. 

Barrande, Joachim. :ITitat actuel Q..es connaissauces acquises sur la faune primordiale. 
[The actual condition of our knowledge as to the Primordial Fauna.] <Bull. de 
la Soc. Geol. de France, 2e ser., t. xvi, pp. 516-546. 1859. 

A portion of this memoir refers to the Primordial Group and its fossils in North America. 

Barrande, Joachim. Observations sur !'existence de la faune primordiale dans la 
Chaine Cantabrique. [On the existence of the Primordial Fauna in the Canta­
brian Mountains.] <Bull. de la Soc. Geol. de ' Fmnce, 2e ser., t. xvii, pp. 542-554. 
1860. 

Refers to and describes a Paradoxides found by Prof. W. B. Rogers near Boston, U. S. 

Barrande, Joachim. Assentiment de Prof~ James Hall, et autres documents nouveaux 
au sujet de la faune primordiale en Amerique. [Assent of Prof. James Hall, and 
other new documents on the subject of the Primordial Fauna of America.] <Bull. 
de la Soc. Geol. de France, 2e ser., t. xix, pp. 721-745. 1862. 

Bigsby, J. J. Thesaurus Devonico-Carboniferus: The Flora and Fauna of the De­
vonian and Carboniferous Periods. The genera and species arranged in tabular 
form, showing their horizons, recunences, localities, and other facts. 8vo. 1878. 

Relates in large part to the Devonian and Carboniferous fossils of North America. 

Brady, Henry B. Description d'une nouvelle espece de Foraminifere des conches Mio­
cene de la Jama'ique. <An~. de la Soc. Malacologique de Belgique, t. xi, p. 15; 
[original pagination not known to the writer]. 1876. 

Describes, under the name of Tinoporus pilaris, a new Foraminifer from the Miocene Tertiary 
of .Jamaica. 

Dawson, J. W. New Facts relating to Eozoon Canadense. < Canad. Naturalist, new 
ser., vol. viii, pp. 282-285. 1878. 

From the Proceedings of the American Associatirm jor the Ad:vancement of Science, Buffalo 
meeting, August, 1876. 1 

Desor, G. Note sur !'existence de coquilles marines des mers actuels dans Je bassin 
dulac Ontario (Canada) jusqu'a !'altitude de 310 pieds. [Note on the existence 
of marine shells of existing species in the basin of Lake Ontario, up to elevations 
of 310 feet.] <Bull. de la Soc. Geol. de France, 2e ser., t. viii, pp. 420-423. 1851. 

Etheridge, Robert. Palreontology of the Coasts of the Arctic L:tllds visited by the 
late British Expedition under Captain Sjr George Nares, R. N., K. C. B., F. R. S. 
<Quart. Journ. Geol. Soc. Lond., vol. xxxiv, .pp. 568-636, pls. xxv-xxix. 

A large number of invertebrate fossils from the Silurian, Devonian, and Carboniferous rocks of 
the Arctic regions are described in this important paper. The new species and varieties described 
are Receptaculites arcticus, Monograptus convolutus, his vur. copp·ingeri, Halysites catenulatus, 
var. jeildeni and var. harU, Syringopora parallela, Zaphrentis ojJleyensis, Amplexus jeildeni, 
Pentamerus coppingeri, St·tophodonta jeildeni, Murchisonia latifasciata, Helicotoma naresii, Pla· 
tyceras naticoides, all from tho Silurian, and Spirijm·a aldrichi from the Devonian. Mr. R. Ethe­
ridge, .Tun., appends a valuable bibliography of tho Arctic fossil Polyzoa.; an<l there is also :1 ta.ble 
showing the geographical distribution of the Polar P'lheozoic fossils. 

Geinitz, H. B. Sur les Graptolites. [On Graptolites.] <Bull. de la Soc. Geol. de / 
France, 2e ser., t. ix, pp. 186-188. 1851. 

Graptolithus gmcilis, Hall, and G. hallianus, Prout, with some other forms, a.re regarded by the 
author as being Sertularians rather than true ~raptolites. 

*The writer takes this opportunity of returning his best thanks to his friends R. 
Etheridge, Esq., Jun., and R. Bullen Newton, Esq., from whom he has received kind 
assistance in the preparation of the following list. Dr. Scudder has also been good 
enough to supply references to additional publications of his own, either omitted ill­
the Catalogue or not published at the time of its appearance, and the help thus 
'1fforded is here f¥atefully acknowledged. 
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Jones, T. Rupert, and W. K. Parker. Notice sur les Foraminiferes vivants et fossiles r 
de la J amaique. <Annales de la Soc. Malacologique de Belgique, tome xi, pp. 15. 1876. 
[ Originn,l pn,gination not known to the writer.] 

The authors give lists of the Foraminifera of the Tertiary deposits of Jamaica. One species, 
which is found both in the fossil and living condition, is described and figured as new under the 
name of Textularia bm·rettii. A list of the Miocene fossils of Jamaica, compiled from memoirs 
by Mr. Guppy and Mr. Etheridge, is appendecl to tho paper. 

Logan, [S'ir] William. Sur la formation ~ilurienne des environs de Quebec, Cann,da. 
< B1tll. de la Soc. Geol. de Fmnce, 2e ser., t. xii, pp. 504-508. 1855. 

Records the occurrence of a large number of species of fossils. 

Marcou, J. Liste additionnelle des fossiles dn terrain taconique de 1' Amerique du 
Nord. f Additional list of the fossils of the Taconic Formation of North America.]. 
< Bull. de la Soc. Geol. de France, 2e ser., t. xix, pp. 7 46-752. 1862. 

Marcou, J. Notice sur les gisements des lentilles trilobitiferes taconiques de la Pointe 
Levis, Canada. [Note on the geological position of the nodules with Trilobites at 
Point Levis, Canada.] < Bull. de la Soc. Geol. de France, 2e ser., t. xxi, pp. 236-255. 

Marcou, J. La faune primo:vdiale dans le pays de Galles, et la geologie Californienne. 
<Bull. de la Soc. Geol. de France, 2e ser., t. xxiii, pp. 552-559. 1866. · 

Mentions a number of fossils met with in California. 

Marcou, J. Le Dyas n,u Nebraska. < B1tll. de la Soc. Geol. de France, 26 ser., t. xxiv> 
pp. 280-300. 1867. 

The author gives lists of fossils. 

Nicholson, H. Alleyne, and J. Murie. On the Minute Structure of Stromatopora. 
and its Allies. < Jou1'n. of the L·in·nean Soc., vol. xiv, pp.187-246, pis. i-iv. 

In this memoir the authors deal with the history and 'literature, the mode of occurrence, minute 
structure, classification and types, and zoological affinities of the Stromatoporoids. The material 
dealt with is la.rgely drawn from American formations. The genera Clathrodictyon, Stylodictyon, 
and Pach.ystroma, are founded upon specimens from the Devonian and Silurian deposits of North 
America. .. 

Scudder, S. H. Letter to C. F. Hartt on the Devonian Insects of New Brunswick. 
<Observations on the Geology of Southern New Brunswick, by L. vV. Bailey, pp. 140-
141. 1865. 

Reprinted in A mer. Journ. Sci. and Arts, ser. 2, vol. xxxix, pp. 357-358, and in Trans. Entom. 
Soc. Lond., ser. 3. vol. ii, Proc. pp.117-118. 

Scudder, S. H. [Descriptions ofPaheozoic Insects.] See Dawson's "Acadian Geology," 
pp. 387-388 an<l524-526; also by the same author,'' On some Remains of Palreozoic 
Insects recently discovered in Nova Scotia and New Brunswick," in the Geological 
Magazitie, Decade I, vol. iv, pp. 385-388, pl. xvii, figs.1-5. 

Scudder, S. H. [Extract from a letter to Selys-Longchamps on Bryeria; translated 
into French.] < Comptes Rendus Soc. Entorn. Bclg., [2], No. 21, p. 2. ' 

Mr. Scudder herein claims that the nervation of Bryeria shows that it cannot beaN europteron, 
as it was described to lw. 

Scudder, S. H. New and Interesting Insects from t.he Carboniferous of Cape Breton. 
< Canad. Nrtt., new ser., vol. viij, pp. 88-90. 1876. 

Reprinted from the Proc. Am. Assoc. Adv. Sci., vol. xxiv, pp.ll0-111. 

Scudder, S. H. Description d;un nouveau papillonfossile (Satyrites Reynesii), trouv6 
a Aix en Provence. <Rev. et Mag. de Zool.,vol. xxiii, pp. 66-72, pl. vii. 1872. 

Translr.ted in the Geol. Ma,g., vol. ix, pp. 532-533, pl. xiii, figs. 2 v.nd 3. 

Scudder, S. H. The Insects of the Tertiary Beds at Quesnel. <Repo1·t of the Geolog­
ical Sm·vey of Canada for 1875-76, pp. 266-280. 1877. 

The new species of insects determined from the Tel'tiary beds of Qucsne1, in British Columbia, 
are as follows :-Among the Hymenoptera: Formica arcana, Hypoclinia obliterata, .Aphenogcister 
lnnga!va, Pimpla saxea, P. senecta, P. decessa, and Calyptites (gen. nov.) antediluvianum; among 
Diptera: Boletina sepiclta, B1·achypeza abita, B. procera, Trichonta dawson·i, Anth01nyia inanirnata, 
A. burge-Ssi, Heterom;yza senilis, Sciomyza revelata, Lithortali/5 (gen. nov.) picta, Loncha!a senescens, 
and Palloptera mort·iana; among Coleoptera: Prometop·ia debilis; and among Hemiptera: Lach· 
nus petrorum. 
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Scudder, S. H. Additions to the Insect-fauna of the Tertiary Beds at Quesnel, Brit­
ish C<Wlmbia. <Report of P1·og1·ess of the Geotogical Survey of Canada for 1876-77, 
pp. 457-464. 1878. 

The new species described are Sciara deperdita (Diptera), Enschistus antiquus and Lachnus 
quesneli (Hemiptera), and Bothrmnicromus (gen. nov.) lachlani (Neuroptera). Some egg-cocoons 
of Spiders are described under the name of .Aranea columbire. 

Shumard, B. P. Existence du Terrain Permien au Nouveau Mexique. [Existence of 
. the Permian formation in New Mexico~ ] <Bull. de la Soc. Geol. de France, 2e ser., 
vol. xv, pp. 531-533. 1857. 

Whiteaves, J. P. On some Jurassic Fossils from the Coast Range of British Columbia. 
< Canad. Naturalist, new series, vol. viii, No. 7, pp. 400-410. 

These fossils are interesting as forming the first instance of the occurrence of a well-marked 
fauna in British Columbia. They were collected by Mr. G. M. Dawson, and consist of 27 species 
of Mollusca and one of .Annelida. Their state of preservation is, however, so bad that generic 
characters are sometimes doubtful. A provisional list is given of the species, with brief descrip- · 
tions of those that appear to be new, and critical remarks on others. · The new species recorded 
are: Pinna subcancellata, Grammatodon 'I itasyoucoensis, and Trigonia dawsoni. 

Whiteaves,· J.P. Notes on some of the Fossils collected during Mr. Selwyn's Expe­
dition in British Columbia. <Report of Progress Geological Survey of Canada fm· 
1875-76, pp. 96-106. 1877~ 

The fossils described are .Jurassic or Cretaceous, Triassic, Carboniferous or Permian, Devonian 
or Carboniferous, from undoubted Devonian deposits, and from strata of unknown age. No new 
species are named. 

Whiteaves, J.P. Notes on some Jurassic Fossils, collected by Mr. G. M. Dawson, in 
the Coast Range of British Columbia. <Report of P1·ogress of the Geological. Su1·vey 
of Canada for 1876-77, pp. 150-159. 1878. 

Twenty-eight forms of Mollusca and a species of Serpula are noted and more or less fully de­
scribed, from the .Jurassic deposits of British Columbia. Pinna subcancellata and Trigonia daw­
soni are described as new. 

Woodward, Henry. Notes on some Arctic Silurian Fossils from Beechey Island, 
brought home by the S. Y. "Pandora," 1875, and from Port Dundas, Lancaster 
Sound, by an Earlier Expedition in 1853. < Geological Magazine, new ser., Decade 
II, vol. v, · pp. 385-390, pl. x. 1878. 

Describes some Corals, Alveolite8 'I arctica being new. 

0 


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152

