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LETTER OF TRANSMITTAL

YarLe UNIVERSITY,
New Hawen, Conn., September 19, 1899.

‘S1r: I have the honor to transmit herewith.a report including the
following Contributions to the Geology of Maine, viz: Part I, The
Paleozoic faunas of Maine, by Henry S. Williams; Part 11, Geology
of the Aroostook volcanic area of Maine, by Herbert E. Gregory; and
Part IIT, List of localities of outcrops of Paleozoic and igneous rocks
in Aroostook County examined in the years 1897 and 1898, by Henry
S. Williams; and have to request that it be published as a bulletin of
the Survey.

Yours, respectfully,
' Henry S. WiILLiAMS.

Hon. Crarues D. Warcorr,
 Divector U. 8. Geological Survey.






PREFACE.

The investigations reported upon in this bulletin were begun prima-
rily for the purpose of ascertaining the facts regarding the local
modification of the Devonian and Silurian faunas in the eastern prov-
ince of North America. They were authorized by the Director of the
Survey in a letter dated June 16, 1897, in the words: ‘‘Your special
work will be the investigation of the Paleozoic rocks and fossils of
eastern and northeastern Maine.”

The Canadian Survey had already reported upon the Anticosti and
Gaspé series, from the region beyond Maine to the east. In Nova
Scotia the Arisaig and Nictaux series present.another phase of the
problem. Hitchcock, Shaler, and others, and, in Canada, Billings,
Bailey, Mclnnes, Ells, and Ami, have gathered information here and
there regarding the, faunas occasionally met with in the region. It
seemed greatly to be desired that careful collections should be made
in the Maine territory, to serve as a basis for comparison between the
typical expression of the Paleozoic faunas in New York State and
those described from the eastern provinces of Canada, and alsoasa means
of comparing the American with the European phases of the Paleozoic.
Ten years ago a beginning was made toward carrying out this plan,
and collections were made in Somerset County (see fig. 1, p. 12). They
alone did not throw much light upon the succession of Paleozoic faunas,
and the work was resumed in 1897.

The field work in Aroostook County (see fig. 1) was done in the sum-
mer months of 1897 and 1898; in the former year by Dr. Herbert E.
Gregory and myself and in the latter year by Dr. Gregory alone. 1In

1897 the localities north of the Aroostook were examined by me, those
south of the river partly by Dr. Gregory alone, and the more northern
townships by both of us together. In 1898 Dr. Gregory reexamined
the volcanic area, to gather special facts for his part of the report
(Part I1TI). The petrographic study of the materials gathered was made
under the direction of Prof. L. V. Pirsson in the mineralogical labora-
tory of Yale University. The results of his investigations were writ-
ten by Dr. Gregory substantially in the form now appearing as Part
II of this report, and were offered to and accepted by the faculty of
the graduate department of Yale University for the degree of doctor

of philosophy, given him in June, 1899.
1



12 PREFACE.

The collections from Somerset County were made for the Survey in
1889 by Mr. Gilbert Van Ingen under my direction. Several collections
of fossils, including the fine one from Square Lake, were made by Mr.
Olaf O. Nylander, and secured for the Survey.

tland

7 70° 69° 65° 67°

-

F16. 1.—1ndex map showing the locations aescribed 1n this report. The?arger shaded area on the
right is the Aroostook County arca referred to in Parts I, II, and III. The small black rectangle in
the midst of the shaded area is the yolcanic district reported upon in Part II. The smaller shaded
area on the left side is the Somerset County area. '

All the fossils have been examined by me personally, and the report
on the faunas (Part I) constitutes a preliminary report on the geologic
results of such study. Many of the species are new species or varietal
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forms. Their paleontologic description is reserved for future publi-
cation.

A few well-defined formations, with their faunas, have been elabo-
rated. The fossils, though few and imperfect, and in almost every
case varying more or less from the typical species familiar to us from
the sections in the interior of the continent, have been identified with
sufficient certainty to make their general stratigraphie position evident.

In this preliminary report the listing of species has been made pri-

-marily with the view of bringing out the geologic facts. In many
cases, as just stated, the forms do not exactly agree with any of the
described species of the New York or interior region. In such cases
identification has been given with the species to which the resemblance
is closest. When it is noted that a remarkable number of new species
were found by Billings in both the Gaspé and the Square Lake faunas—
differing at least varietally from any other known species in America
or Europe—it will not seem strange that these Maine faunas should
contaih many species which can not be exactly identified with aiy that
have been described. However, a few of the species of each fauna
have been identified with known species, making the stratigraphic
position evident. To determine the horizons with greater precision, a
thorough biologic study of each fauna and its comparison with typical
‘European as well as American collections will be required.

In lists of species here given, the sign cf. (confer) is frequently
employed to indicate that the name used is that of a species already
described with which the specimen named closely agrees but is not
strictly identical. For the same reason no attempt is made to give
the name of the true author of the species. The lists are given for
geologic rather than biologic purposes.

Lists of faunas obtained from Maine, New Brunswick, and a fow
other localities, and already reported upon, are introduced, as given
in the original reports, for reference in correlating the terranes. The
typical New York faunas are not reproduced, as they may be easily
obtained from standard reports. The collections are all numbered
and the fossils are in process of paleontologic study for final descrip-
tion and illustration. Many of them are already figured. Samples of
the Square Lake fossils are given on Pls. I and II (pp. 64, 66). The
original figures reproduced on these plates were made by a new,
patented photographic process, directly from the specimens, by Mr.
N. W. Carkhuff.

At the beginning of our investigations 1 had ehpccted to obtain
sufficient knowledge of the stratigraphy of the region to interpret the
true succession of the various terranes. The remarkable scarcity of
fossils, the heavy sheet of drift, and the general fractured, disturbed,
and semislated state of the rocks have left little reliable evidence of

. original structure to work on. It has been impossible, therefore, with
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present knowledge, to determine the  precise areal distribution of
the several formations, although the facts as to the structure and the
stratigraphic sequence of the rocks are given whenever they are con-
clusive. More detailed study of the region must be made before the
areal geology can be mapped with any degree of precision.

The map (P1. IV) prepared by Dr. Gregory indicates the general areal
distribution of tHe clastic rocks in Aroostook County, so far as we have
observed them. , The belts of similar rock have a general northeast-
southwest trend. The Aroostook limestone is on the east, the arena-
ceous limestones and shales are next westward, and the more sandy
Sheridan sandstones are in the western part of the area; but this does
not accurately express the distribution of the formations, for in the .
region marked as sandstone are found not only the Ashland lime-
stone areas, but slates that are undoubtedly older than the Sheridan
sandstone, which contains pebbles of apparently these same slate rocks.

Because of the uncertainty regarding the true sequence of the clastic
formations, Dr. Gregory has classified them (in Part 1I) purely on
petrographic characters. This gives the facts which will make their
areal mapping possible, but leaves their classification on a stratigraphic
basis to be completed when further evidence regarding the sequence
has been obtained.

The description of the physical and lithologic characters of the rocks
and gcologlc formations will be found in Part IL. A list of all the
localities in Aroostook County examined by Dr. Gregory and myself
is given in Part 111

The collections here reported upon were made by Gilbert Van
Ingen, Olaf O. Nylander, Herbert E. Gregory, and myself, and are now
the property of the United States Geological Survey. We are indebted
to Mr. Nylander for pointing out numerous localities along,the roads,
in out-of-way places where he had discovered outcrops, and we
are particularly indebted to him for knowledge of several important
exposures containing fossils. Mr. Nylander is a keen observer, and
deserves great credit for the discovery of fossil localities which it
would have taken much time and labor to locate without his prelim-
inary work.

For many courtesies we are indebted to the officials of the Bangor and
Aroostook Railroad, and the State land office, and to numerous land-
owners whose farms we invaded in the course of our surveys, and who,
in many cases, took considerable pains to promote our investigation.

H.S. W.
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CONTRIBUTIONS TO THE GEOLOGY OF MAINE.

PART 1. THE PALEQZOTC FAUNAS OF MAINE.

By Henry S. WrrLLiams.

CLASSIFICATION OF TI[E PALEOZOIC TERRANES OF
AROOSTOOK COUNTY.

Recent investigation of the.rocks of the northern part of Aroostook
County has brought to light a few facts regarding the stratigraphic*
terranes, which may be stated with some degree of precision.

There are a few well-marked groups of rocks which are distinguish-
able by their lithologic characters, and the relative age of which is
determined by their contained fossils. The order which the present
knowledge of the faunas seems to indicate is as follows:

. Mapleton sandstone .
. Moose River sandstone } Devonian.
. Chapman sandstone .
. Square Lake limestOne. -
. Ashland limestone.. ... ..
. Ashland shales . _._._._. = Silurian.
. Sheridan sandstone.....
. Graptolite shales..._...
1. Aroostook limegtone. ...

Below the Aroostook limestones are slates, which it is believed are of
Cambrian age, but positive evidence of the age is wanting.

The lowei seven belong to the Silurian; the upper two to the Devo-
nian. The paleontologic evidence is cleal in phc]ﬁg 1-5 below the
Lower Helderberg horizon of the New York series.

The Aroostook limestone, on hoth stratigraphic and paleontologic
grounds, is believed to be older than any other of the terranes men-
tioned in this list.

The Ashland limestone, Ashland shales, and Sheridan sandstone are
faunally closely associated, and belong together as the representatives
of the Clinton-Niagara of the New York »standard.

DN WA UL N
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22 CONTRIBUTIONS TO THE GEOLOGY OF MAINE. [BULL. 165.

- The Graptolite shales, the writer believes to be of Clinton age, but
their stratigraphic position in the Maine series is not satisfactorily
established. They may belong in the midst of the series 3, 4, 5, or even
above them; more evidence will be needed to determine their position
with certainty.

The Chapman sandstone fauna is younger than the Square Lake
fauna; the present opinion is that it corresponds closely with the Lower
Oriskany of the New York and interior series. The identification of
the fauna with Honeyman’s Zone D Arisaig and with the ““Tilestone”
fauna of Wales establishes its place at the top of the Silurian (see
Am. Jour. Sci., 4th series, Vol. IX, p. 203).

The Moose RlveL fauna is a facies of the Eodevonian, and represents
the Oriskany.

The Mapleton sandstone is the representative of the higher pzuts of
the Gaspé sandstone, and is the Old Red sandstone facies, not expressed
in New York until a point higher up, in the Catskill sandstone, is
reached.

Besides these terranes, determinable by their fossils, there are slates
and crystalline rocks, the precise age of which is undetermined. The
slates are presumably Cambrian or pre-Cambrian.

In the paper prepared by H. E. Gregory (Part II) the several ter-
ranes are described from a lithologic and petrographic point of view.
In the following pages (Part I) the faunas are described and grouped
together in the combinations suggested by their contents and by the
character of the rocks containing them. In the two papers combined
are presented the preliminary results of the writers’ investigations, so

-far as they concern the interpretation of the geology of the regions
studied. Many problems are raised which will require further petro-
graphic and paleontologic investigation for their solution.

For purposes of comparison the typical sections of the Silurian and
Devonian of the Canadian survey, including the Anticosti Island and
the Gaspé Peninsula, are important. The interpretation of these sec-
tions was made by Sir William Logan, and was reported in a summary
formin the Geology of Canada. Thesections of particular importance,
for the present purpose, are Nos. 10 and 11 of PL IV.

Section No. 10 is described in the text as follows:*

This line extends from Ste. Anne des Monts, on the south bank of thc Gulf of St.

Lawrence, in a south-southeast direction across the Peninsula of Gaspé to the mouth
of the Great Cascapedia River on the Bay of Chaleurs. Commencing wita the Quebec

group, it crosses the Shickshock Mountains, which are formed of altered Sillery rocks,

and the Barn-shaped Mountain, an intrusive mass of trachytic granite. It then
traverses a great breadth of Upper Silurian, which rests unconformably upon the
Quebec rocks, and presents two subordinate basins, in both of which appears tl.e
great Gaspé sandstone formation of Devonian age. This, in the southern basin, on
the Bay of Chaleurs, is seen to be unconformably overlaid by the Bonaventure forma-
tion belonging to the Carboniferous period. The whole length is 68 miles.

1 Geol. Survey Canada., chort'of progress from its commencement to 1863, Atlas of maps and sec-
tions, 1863, Pl. IV, and text of explanations, p. 26.
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The classification is given in the index of the chart as follows:
22. BONAventure ......... .. cie.iiiiiiiiiiiiiiiiiiieiaaaaeaaa Carboniferous.

19. } _ {Chemung .......... }
17, Gaspé sandstones = Oriskany...........

16. Cape Gaspé limestones = Lower I-Ielderberg}

................... Devonian.

15. Port Daniel limestones = Onondaga? _..... = Gaspé limestones. Upper Silurian.

12. Chatte River limestones=Clinton ........J . ccieiieaiaa .. Middle Silurian.
6. Sillery = Chazy}_ ' _—
5. Calciferous . .. =QUEDEC - i Lower Sllur}an.

Trachytic granite. ... ... o ooiioiiiiiiiiiiiiiiiiaans Intrusive.

Section No. 11 is defined as follows:!

This line from the Laurentian of the main land to the north of the Mingan Islands,
on the north shore of the Gulf of St. Lawrence, passes southeast across the water of
the gulf to Anticosti, thence southwest across this island to Gaspé Bay, and finally
south to Cape d’Espoir, on the bay of Chaleurs. Showing portions of the Lower
Silurian rocks in the Mingan Islands, it exhibits the Middle Silurian in Anticosti,
and the rocks of the Quebec group, brought up by a fault near Cape Rosier, in Gaspé.
Reposing uncomformably upon these we have, as in the last section, a great basin of
the Gaspé limestones and sandstones, exhibiting several faults and undulations, and
holding in two of the subordinate basins portlons of the un(,onfornmblc Bonaventure
conglomerate. The length of thigsection is 161 miles.

The index of the chart is as follows:

92. BONAVENTULE. - - - o o e oeeee e e eaaeeeeeeaeee e e e o .. .Carboniferous.
19. }Gaspé sandstones. .{ Ch‘emung .............................. Devonian.
17. Oriskany
16. Cape Gasp.é lm.lestones """" G ) Lower Helderberg. .}Upper
15 {Port Daniel lur.xestoPes ....... raspé limest. Onondaga (Ludlow)/Silurian.
* LL’Anse a la Veille limestones.
12. Southwest Point limestones. ... R Clinton .. ....
. voe s Anticosti.... . i Silurian.
11. Junction Cliff limestones ...... } Medina...... } Middle Silurian
10. Hudson River .. ... . it iiicieeceaaaaaaaaaann
9. Ui, .o e eeeeececeeeaeanan
LTS U5 1110 U
7. Birdseye and Black River....................oiiliiiaa Lower Silurian.
6. Chazy...... } .
1 0N
5. Calciferous. Quebec
4. Potsdam .. ... iiiiiiiiiieial.
D B € V) P Laurentian.

The classification adopted on the general map is given on page 18 of

text, and is in part as follows:

22. Bonaventure conglomerate.

21. Lower Carboniferous limestone.

20. Old red sandstone .................. )

19. Chemung and Portage ....... ......
18. I—Iamiltoﬁ ......... g ________________ t Gaspé sandstone .. ; Devonian.

[y

17. Oriskany and Corniferous .._..._..... j :
16. Lower Helderberg.................. A
15. Onondaga . ... ... oLl

14. Guelph ... ... t Gaspé limestone .. .
13. Niagara Middle Silurian.”

12. Clinton ... oot e J
11. Medina and Oneida.
Ete.

1Geol. Survey Canada. Report of Progress.  Atlas. 1863. PL LV and text, 7 explanations, p. 26.

}Upper Silurian
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The classifications and correlations of these Anticosti and Gaspé for-
mations remain substantially as they were given in this report in 1863.
In the body of the work the Anticosti group is defined as follows:*

The remaining portion of the island is occupied by newer rocks, to which the
name Anticosti group has been given. Their position in the geologic series is that
occupied by the Oneida conglomerate, the Medina sandstone, the Clinton group, and
the Niagara group of the New York geologists; but these subdivisions, although
apparent in the western basin, disappear in the Anticosti strata, which are litholog-
ically unlike their equivalents in western Canada. '

This last remark also applies to the corresponding formations of
Maine. The Maine terranes, numbered 1 to 5 in the list already given,
although their age is clearly Eosilurian, differ from the New York
terranes both in their stratigraphy and in the composition of the faunas.

The limestones of Cape Gaspé appear to be a great development of strata of the
age of the Lower Helderberg group. Tlie fossils at the summit, however, bear a
striking regemblance to those of the Oriskany formation, with which several of them
are identical. It appears probable, therefore, that we have here a passage from the
Lower Helderberg to the Oriskany, and the latter formation may be more especially
represented by the lower part of the Gaspé sandstones. The organic remains dis-
covered in these sandstories are as yet too few to enable us to separate the series into
distinct members. We have already mentioned that a species of Rensseleeria, identi-
cal with or closely resembling R. ovoides, which occurs in the upper part of the lime-
stones, is met with at 1,100 feet above the base of the sandstone series. This fact,
together with the constancy in the lithological characters of the latter, makes it not
improbable that at least this lower ‘portion of the sandstones will ultimately be classed
with the Oriskany formation.

In the land plants there appears to be but little difference from the commencement
of the series to the base of the red sandstones, a thickness of over 5,000 feet. These
strata present analogies with the whole series of formations in New York, from the
Marcellus shales to the summit of the Chemung sandstones, in all of which, accord-
ing to Dr. Dawson, are found several of the species of plants that occur in the Gaspé
sandstones. The whole of these 5,000 feet resemble, lithologically, the Portage and
Chemung sandstones of New York, and it may hereafter be found that in this east-
ern part of the continent the Oriskany, fauna, which occurs at the hase of this Devo-
nian series, merges gradually, toward the summit, into that of the Portage and Che-
mung group. In lithological characters the remaining upper 1,800 feet of the Gaspé
series resemble the Catskill group of New York, which is regarded by Mr. Hall ag
the base of the Carboniferous system. As yet, however, no comparison can be
made by fossils; those found in Gaspé being chiefly confined to a few obscure
plants.?

On passing westward the formations lower than the typical Gaspé
limestone of Cape Gaspé come into sight. ‘“On the Chatte and
Matanne rivers, on Lake Matapedia, and on the rivers Metis and
Rimouski, the lower portion of this series of limestones appears to
belong to the Anticosti group.”?

. This connection of the representatives of the Clinton-Niagara series
directly upward with those of the Lower Helderberg, without indi-

1Geol. Survey Canada. Report of Progress, 1863, p. 298. 30p. cit., p. 390.
291). cit., pp. 391, 403404,
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cation of any rocks or faunas to be correlated with the Onondaga or
Gruelph, is confirmed by the Maine series of faunas and formations. As
far west as St. Helens Island, Lake Memphremagog, and Dudswell, in
Quebec Province, where the Silurian is recognized by occasional fos-
siliferous rocks, everything at present reported points to a geologic:
history in common with the Anticosti and Gaspé regions, and not in
conformity with the events recorded west and south of Hudson River.

In classifying the Maine faunas, closer correlation is to be expected
with the faunas of the eastern province than with the Appalachian or
‘interior provinces. Not only do the Maine faunas agree in general
‘sequence and composition with those of this eastern p-ovince, but this
fact is of great significance in correlating American with European
systenis.

The boundary between the Silurian and Devonian systems was first
made in the Welsh series, in which the transition was from calcareous
sedimentation, with rich and purely marine faunas, into sandstones of
great thickness containing land plants and fishes whose habitat was,
presumably, fresh or brackish waters.

The New York section, from the Lower Helderberg limestones:
through the Oriskany, Cauda-galli, and Schoharie grits back again into
* limestones, does not pass out of marine conditions. In the Gaspé
region, however, there is a complete change (as there was on the other
side of the Atlantlc Basin) at the point where the Oriskany fauna was
evolved. In these Silurian faunas of the eastern province there is
also much closer resemblance to the Wenlock-Ludlow series than is
found in the faunas of the Appalachian province in New York. The
correlation of the passage beds at the top of the Silurian of Wales is
clearly to be recognized in the passage from the Gaspé limestones to the
Gaspé sandstones of the eastern province of America. This Gaspé
transition is also to be traced with precision to the horizon of the intro-
duction of the Oriskany fauna into the basins farther west and
southwest, in which no direct passage into Old Red sandstone-condition
is apparent.

We have thus in America a means of determining where the Silu-
rian boundary belongs in purely marine series of beds and among
marine faunas of unbroken succession. The Lower Helderberg in the
interior of the American continent, as the Koniprusien F2 fauna in
the Bohemian Basin of Europe, is closely related in its species to what
succeeds, because there was no radical disturbance of the conditions of
marine life. Nevertheless, it is not the Lower Helderberg species
that mark the conditions corresponding to the beginning of the Old
Red swndstone but the changes which that fauna suffered during the
passage into the Oriskany time are evidences of a general disturbance
which resulted in the lifting of large areas of marine surface above the
level of the sea.
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Taxonomically, we are able to indicate with precision the point in
America at which this change from the Silurian to the Devonian sys-
tems occurred. : However many species may have survived the change,
the time of income of the peculiar Oriskany species in Gaspé, New
York, and the Appalachians is to be correlated with the Gedennien
sandstones and shales of the Rhenish provinces, which hold a sparse
but strictly marine fauna, with the corresponding grits of South Devon,
with the plant-bearing Foreland sandstones of North Devon, and with
the base of the Old Red sandstones of Wales, northern England, and
Scotland. This point can be seen in any section in which the fossils

are preserved, and furnishes for America one of the most definite-

boundaries wherever the Orlskany fauna appears.

This transition in the faunas is evident in all the sections in which
the Oriskany appears. In this eastern province the termination of
the marine faunas occurs at the same place in the faunal succession
that was adopted by Murchison as the boundary line between the Silu-
rian and the Old Red sandstone.

Thus in America we have the means of determining the ouglnal
upper boundary of the Silurian where it passes into the equivalent of
the Old Red sandstone, and we are able to locate the Lower Helder-
berg positively in the Silurian system, in spite of the fact that the-
typical Lower Helderberg fauna of New York presents close affinities
with the earlier marine Devonian faunas of Europe.

Having thus determined for America the taxonomic equivalent for
the original boundary between Silurian and Old Red sandstone in
Wales, the fixing of the boundary in sections in which the marine
faunas continue upward to form a Devonian instead of an Old Red sys-
tem is a matter of local correlation. The Gaspé and Square Lake
limestones of Maine both contain unmistakable evidence of the Lower
Helderberg fauna of New York, and both of these limestones occur
below the boundary line. The Lower Helderberg is, therefore, proved
to belong to the typical Silurian system of the American continent.

The question of the relation of the species of the Lower Helderberg
fauna to lower or higher faunas in America does not enter into the
problem. Wherever in the sequence the local conditions continued
uniform, it is reasonable to suppose that the successive faunas suffered
very slight and slow modification with the passage of time.

On the other hand, any grand geologic event which disturbed the
relationsof land to sea over wide territory would naturally be expressed
in more or less complete changes in the composition of the successive
faunas. )

Nor is it safe to give too much weight to the evidence of apparent
similarity of faunas in-regions so distant as central Europe and the
North American continent. It may be true that the Lower Helder-
berg fauna resembles the Hercynian fauna in its genera and types of
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species more than it does the typical Ludlow. Were this true, as
claimed by some European geologists, the actual likeness is no grcatcr
than that between the Wenlock and Ludlow faunas, one of which is
known to succeed the other.

Looking at all the evidence and giving all respect to the opinion of
European geologists, the writer is forced to believe that the evidence
of the Maine and New Brunswick faunas confirms the correlations of
De Verneuil, Sharp, Bixby, and Hall and Logan as to the place of
the boundary line between Silurian and Devonian in North America,
and positively shows the Lower Helderberg to lie below that boundary
line.”

PALEOZOIC FAUNAS ALREADY REPORTED FROM MAINE
AND BORDERING REGIONS.

- Paleozoic faunas have been recognized in Maine by various authors,
and a few localities have furnished lists of species already published.
Before reporting the additions recently made, a brief statement of each
of the various, fossiliferous localities and the lists of species already
reported from them will be given. No attempt will be made at pres-
ent to revise these lists. The faunas from Gaspé and a few other
localities ave added, in order that the reader may have before him for
comparison the facts at present accumulated which.bear upon the
geologic classification of the Paleozoic rocks of this region.

LOCALITIES IN MAINE,

A paper entitled Notes on the Geology of Maine, prepared by
C. H. Hitchcock, State geologist, was read before the Portland Society
of Natural History on March 3. 1862, and subsequently published in
its proceedings.” The paper refers o the collections made hy the
author in the previous summer (1861) and placed in the hall of the
society. Preliminary lists of the fossils are given. Some passages
in this report are also found in the Agriculture and Geology of
Maine, which, from internal evidence,’ appears to have been published
in 1862, though the date on the title-page is 1861. It is not evident
whether the manuscript of the Agriculture and Geology report
was handed in at the time of reading the paper above mentioned, or
the paper was read first. The report in Agriculture and Geology

18ince the above was written o fuller study of the fauna of the Chapman sandstone has been made,
and its close correlation cstablished with the fauna of Zonc D of Honeyman’s upper Arisaig,
which was identified by Salter with the Ludlow Tilestone fauna of Wales. The results of these
studies were given in a paper read before the Geological Society of Ameriea in December, 1899, A
puleontologic discussion of the fauna is published in the American Journal of Science for March,
1900. (See the Sjlurian-Devonian boundary in North America; 1. The Chapman Sandstone fauna:
Am. Jour. Sci., 4th series, Vol. IX, pp. 203-‘2]‘3 )—H.S.W., April 3,1900. (See p. 80.)

2Vol. I, Pt. I, pp. 72-85.

3The dntc of publication of the Report on Agneultnre and Geology (second series for 1861) is indi-

cated to be as late ag 1862 by the date of the secretary’s report, which ig “January, 1802 (see p. 89).
,
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is the fuller, and it is taken as the standard report. of the facts in
question.

The fossils, rocks, and minerals of the collections referred to were
destroyed by fire in 1866. The lists and identifications of the fossils
are hence of special importance, as the originals are not in evidence.

In this Sixth Annual Report of the Board of Agriculture for 1861*
is included a General Report upon the Geology of Maine, written
by C. H. Hitchcock.? In the latter part appear lists of fossils from
various localities in Maine, which were identified by E. Billings,
Emmons, and Sir William_ (J. W.) Dawson.

Waterville.—The following species of plants were reported by Em-

mons from the clay slates of Waterville, Maine,® referred by Hitchcock -

to the Lower Silurian formation:

1. Nereograspus jacksoni. 5. Nereograspus lanceolatus.
2. Nereograspus loomisi. 6. Nereograspus pugnus.

3. Nereograspus deweyi. 7. Myrianites murchisoni.
4. Nereograspus gracilis. 8. Myrianites sillimani.

Machiasport.— At Machiasport, at the Point of Maine, Washington
County, in dark calcareous slaty rocks underlying red ‘sandstone, are
reported the following fossils, determined by Bllhnas and c]aswﬁod

. by . Hltchcock as Uppe1 Silurian:*

1. Modlolopsna.
2. Avicula.
3. Pleurotomaria. ~
In the midst of certain red sandstones and green sbales the follow-
ing is 1ep01ted ’

A vicula.

And in a white limestone in the same series an undeterminable species
of shell is reported as completely filling the rocks.’
Lubec lead mines.—From similar rocks in the vicin ity of the Lubec
lead mines, on a httle bay north of the productive veins, are:’
1. Orthis.
2. Spirifera. .
3. Orthoceras. )
4. Calymene blumenbachii.
Dawis Pomt —At D‘IVI\ Point,” and in Perry, running up Little
River, are

1. Llngula.
2. Modiolopsis.

18ixth Ann. Rept. Secretary Board of Agriculture, 1861, Augusta, 1861 (published 1862).
20p. cit., pp. 146-328. 5Qp. cit., p. 246.
30p. cit., Augusta, 1861, p. 232, SOp. cit., p. 247.
40p. cit., p. 235, 70p. cit., p. 237,
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Pembroke.—At Pembroke® fossils are reported ¢‘at the extreme
south point of the town, near S. Mahar’s house” and “‘in the east part
of Pembroke, on Hardon Clark’s farm,” in ‘‘slates, grits, and sand-
stones of various colors, texture, and degrees of inclination.” The
locality was discovered by W. B. Rogers, and some of the species
were identified by him. The following were determined by E. Bil-
lings:

1. Stenopora. 12. Modiolopsis.

2. Favosites. 18, Avicula.

3. Petraia. 14. Cyrtodonta.

4. Strophomena. 15. Murchisonia.

5. Chonetes. 16. Pleurotomaria.

6. Orthis. . 17. Platyostoma.

7. Rhynchonella. 18." Orthoceras.

8. Spirifera. 19. Calymene.

9. Retzia. 20. Homalonotus.

10. Athyris. 21. Tentaculites.
11. Atrypa.

The species determined are:

. Favosites cervicornis. 6. Orthis musculosa (?)

. Strophomena rhomboidalis. 7. Avicula naviformis.

. Chonetes nova-scotica. 8. Calymene blumenbachii.
. Rhynchonella wilsoni var. 9. Homalonotus dawsoni.
. Atrypa reticularis.

A

Billings adds: ““The rocks of this locality are Upper Silurian and
belong to the Lower Helderberg series of the New York survey. They
are nearly on the same horizon with those of Square Lake, and also
with the upper part of the Arisaig series of Dr. Dawson in Nova
Scotia.”

The following species are added on the determination of Prof. W. B.
Rogers: '

10. Discina tenuilamellata. 15. Spirifer sulcatus.
11. Cornulites flexuosus. 16. Leptena rugosa.
12. Tentaculites distans. 17. Orthis elegantula.
13. Avicula honeymani (?) 18. Modiolopsis ovatus.

14. Beyrichia lata.

Hitchcock mentions® ¢ seven other patches of the Lower Helderberg
group, mostly limestones,” which are identified by containing ‘‘ the
same coral,” which is— b

1. Tavosites gothlandica.

The seven localities are as follows: (1) ‘““Squaw Mountain at the
southwest end of Moosehead Lake;” (2) ““on an island at the lower
end of Ripogenus Lake;” (3) ‘“Horseshoe Pond in No. 5, R. 8;” (4)
“in No. 7, R. 7, near the mouth of the Seboois River,” and (5) in No.
7, R. 6, cast of the Seboois River; (6) Ashland, three localities, one of

18ixth Ann, Rept. Secretary Board of Agriculture, Augusta, 1861, p. 238, 20p. cit., p. 289,
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which is “‘ opposite the hotel,” and (7) ‘“on the thoroughfare between
Portage and Long lakes, and on the west side of Square Lake,” the
numbers indicating their order as reported by Mr. Packard.

Partin Pond and Moosehead, Lake.—The following fossils from Par-
lin Pond and Moosehead Lake, in a tough argillaceous sandstone, were

identified by Billings.*
The genera named are:
1. Strophomena. | 8. Modiolopsis.
2. Chonetes. 9. Cyrtodonta.
3. Orthis. . 10. Avicula.
4. Rhynchonella. 11. Murchisonia.
. 5. Rensseleria. : _ 12. Platyostoma.
6. Leptoccelia. 13. Orthoceras. P
7. Spirifera.

The species are as follows:

1. Strophomena magnifica (or closely | 4. Rensselieria ovoides.
allied). 5. Leptoceelia flabellites.
2. Orthis musculosa. 6. Spirifera arrecta (or closely allied).
3. Rhynchonella oblata (or closely | 7. Spirifera pyxidata (or closely allied.)?
allied). :
Hitchcock reports large collections of the fossils of the same sand-
stone from Lake Telos, Webster Lake, and other localities. e

On the map accompanying his report Hitchcock has indicated a
patch of the Oriskany running obliquely from below Parlin Pond to
north of the Aroostook River and the more southerly bend of the
Machias River, on No. 10, R. 7.

The Parlin Pond fauna has the following species identified in later
publications,® on the authority of C. H. Hitchcock:

8. Platyostoma ventricosa Con.
9. Streptorhynchus radiata.
10. Fucoides cauda-galli.

11.- Dalmanites epicrates.
12. Leptodomus mainensis Bill.

Seboois River to Presque Isle —From sundly rocks (sandstones and
slates) from other localities in northern Maine, ‘‘ on the Seboois River,”
thence to ‘“Aroostook River near Presque Isle,” ‘“near Ashland,”
about the ‘‘Eagle Lakes,” of ‘which the exact locality is not given,
the following species were obtained and identified by Billings:*

1. Strophomena rhomboidalis. 3. Platyostoma.
2. Rensseleeria ovides. 4. Dalmanites n. sp.

Among the fossils from the sandstone at Webster Lake was identi-
fied:

o
1. Dalma,nites sp.® '

18ixth Ann, Rept. Secretary Board of Agriculture, Augusta, 1861, p. 244.
2 This same list is repeated in ‘the report for 1862, p. 286.

38ee Hitchcock, Am. Assoc. Adv. Sci., 1885 and 1873,

48ixth Ann, Rept. Secretary Board of Agnculture, p. 245

50p cit,, 224,
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Perry.—The red sandstones of Perry and vicinity ' contain a rich
flora, which has been described more fully elsewhere, but in the pres-
ent report a list of eleven species is given on the authority of Dawson.?
1. Sternbergia=? Dadoxylon onangon- | 6. Megaphyton sp.

dianum Daw. 7. Psilophyton princeps Daw.
2.7 Aporoxylon sp. 8. Leptophleeum rhombicum Daw.?
3. Lepidodendron gaspianum Daw. 9. Cyclopteris jacksoni Daw.
4. Lepidostrobus richardsoni Daw. 10. Cyclopteris browniana Daw.4
" 5. Lepidostrobus n. sp. ) 11. Sphenopteris hitchcocki Daw.5

The age of this flora is determined as Devonian by the author of
the species. The fossil plants were from layers of gray sandstone
embedded in the red rocks, which is separated unconformably from
lower ‘“Silurian” rocks. The ““bedded trap” is said to ““spread over
the Silurian rocks just as‘alluvium is spread over the solid rocks” in
an exposure southeast of Perry.

Square Lake—~The fossils of the Square Lake fauna, as then iden-
tified by Billings, are as follows:*

1. Favosites gothlandica. . 9. Rhynchonella n. sp., like R. acutipli-
2. Zaphrentisn.s. - cata.
3. Crinoids, 3 or 4 species. 10. Spirifera perlamellosa.
4. Strophomena, new species like S. punc- | 11. Atrypa reticularis.
tulifera. 12. Athyris bella (Navista belta Hall)
5. Strophomena rhomboidalis (S. rugosa - [sic].
Hall). 13. Platyostoma subangulata.
4. Strophomeng, a new species. 14. Proetus n. sp.
7. Rhynchonella wilsoni (var.). 15. Bronteus n.sp.
8. Rhynchonella n. sp.

Other rocks are mentioned by Hitchcock as probably of the same
age, but no fossils are named, and hence decisive evidence is lacking.
The presence of the Lower Helderberg rocks at the base of Squaw
Mountain and at Ripogenus Falls is- given on the authority of Mr.
Hodge, an assigtant of Dr. Jackson.”

The Oriskany fauna was recognized by Jackson and W. B. Rogers
in several localities previous to Hitchcock’s report, but no careful
determination of the fossils was made by them.

The fossils of the Square Lake limestone were finally described by
Billings in the Proceedings of the Portland Society in 1869.* The

18ixth Ann. Rept. Secretary Board of Agriculture, p. 247, 5 0p. ¢it., p. 251, fig. 6.
20p. cit., p. 248. 6 0p. cit., p. 240. E
30p. cit., p. 249, figs.3 and 4. 70p. cit., pp. 378-379.

10p. cit., p. 250, fig. 5. ,

8 Descriptions of some new species of fossils, with remarks on others already known, fromn the Silu-
rian and Devonian rocks of Maine: Proc. Portland Soc. Nat. Hist., Vol. I, Pt. II, pp. 104-125, and
plate with 28 woodcut figures of fossils. Portland, 1869.

~



32 CONTRIBUTIONS TO THE GEOLOGY OF MAINE.  [BULL165.

date of the article is ‘‘Montreal, January 12, 1863.” The catalogue
of the fossils from Square Lake, described by Billings, is as follows:*

1. Favosites gothlandica Lam. 21. Leptoccelia n. sp.

2. Zaphrentis cf. Z. prolifica. 22. Retzia maria n. sp.?

3. Diphyphyllum. 23. Retzia hippolyte n. sp.®

4, Crinoid, with moniliform column. 24. Retzia dubia n. sp.”

5. Crinoid, with smooth, round column. | 25. Retzia electra n. sp:®

6. Fenestella. .| 26. Atrypa reticularis Linn.

7. Incrusting Bryozoan on-Orthoceras. | 27. Athyris blancha n. sp.®

8. Strophomena rhomboidalis Wahlen- | 28. Athyris harpalyce n.sp.10 -

berg. 29. Spirifera macropleura Con.

9. Strophomena punctulifera Con. -30. Spirifera raricosta Con.,S. Hesione?
10. Strophomena indenta Con. Bill.®
11. Strophomena perplana Con. . 31. Platyceras \ both allied to P. subangu-

" 12. Orthis cf. O. discus Hall. 32. Platyceras S lata. ’
13. Orthis sp. ‘“‘a larger species” or | 33. Loxonema fitchi? Hall.
nearly the same form. : 34. Orthoceras rigidum Hall.

14. Streptorhynchus? '35. Dalmanites epicrates n. sp.
15. Rhynchonella mainensis n. sp.2 36. Phacops trajanus pn.sp.!?
16. Rhynchonella nucleolata Hall. 37. Proetus macrobius n. sp.!®
17. Rhynchonella aspasia n. sp.? 38. Proetus junius n. sp.}*
18. Rhynchonella cf. bialveata Hall, * 1 89. Bronteus pompilius n. sp.'®
19. Rensseleria portlandica n. sp.! 40. Lichas.?
20. - Eatonia medialis Hall. o ‘

Billings observes'” that the aspect of the collection is that of the
Lower Helderberg, but there are many new species, *‘ and as it is not
quite clear that this fauna can be exactly paralleled with the Lower
Helderberg (although it must certainly be very nearly related) it is
best to call it Upper Silurian for the present.”

Species No. 30 of the above list is the same as that referred to Spir:-
Jer perlamellosa in the Maine report (see p. 31, No. 10), and the
author proposed the name §. Aesione for it, but refers it provisionally
to S. raricosta Con.  Athyris blancha, No. 27 of this list, is cited as
A. bella in the Hitchcock report of 1861 (see p. 31, No. 12).

Under the name Strophomena punctulifera Con Billings includes
-the forms figured as S. punctulifera, S. headleyona, and S. cavumbona.
Under the name Strophomena perplana Con., Billings intends to include
8. pluristriata Con., S. planulata, S. crenistria, and S. frogilis Hall;
and under the genus Retzia King are mcluded Trematospira and
Rhynchospira.

1 Proc. Portland Soc. Nat. Hist., Vol. I, Pt. II, pp. 104-105.

20p. cit., p. 110, fig. 4. 80p. cit., p. 114, fig. 11, BOp. cit., p. 123, fig. 24.
30p. cit., p. 111, 90p. cit., p. 115, fig. 13. s MQp. cit., p. 122, fig. 25.
40p. cit., p. 115, fig. 12. 10 Op. cit., p. 116, fig. 14. 16Qp. cit., p. 123, fig. 25.
50p. cit.. p. 112, fig. 8. 1 Qp. cit., p. 117, fig. 17. 16 Op. cit., p. 125, fig. 28
6Qp. cit., p. 112, fig. 9. 12Qp. cit., p. 124, fig. 26. 17 Op. cit., p. 105,

70p. cit., p. 118, fig. 10. -
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In a still later report, by Bailey and McInnes,' the following addi
tional species of this fauna are reported:

1. Pholidops ovata ? Hall. 10. Rhynchonella allied to R.aspasia B.
2. Orthis eminens ? Hall. (This may be and R. altiplicata Hall.
No. 13 of Billings’s list.) 11. Pterinea sp.
3. Orthis strophomenoides Hall. 12. Platyceras ventricosum Con. (This
4. Streptorhynchus perplanum? Con. genus was reported by Billings un-
(Probably No. 14 of Billings’s list.) der two numbers, Nos. 31 and 32.)

5. Spirifera perlamellosa Hall. (Cf. No. | 13. Platyceras tenuiliratum Hall.
30 of Billings’slist; this is the species | 14. Platyceras dilatatum Hall.
cited-in the preliminary list given | 15. Platyceras retrorsum Hall.

by Hitchcock in 1861.) 16. Platyceras curvirostrum Hall.
6. Spirifera modesta ? Hall. 17. Proetus n.sp.?
7. Spirifera sp. ? 18. Lichas billingsi n. sp.?
8. Meristella leevis Van. ’ 19. Leperditia sp.
9. Retzia formosa Hall sp. ’

Billings described, in the former report, several species from other
“localities and gave lists of the following faunas:
Masardis, Aroostook County.*—The Masardis fauna is as follows:

1. Crinoids. 4. Spirifera nympha n. gp.*
2. Orthis n. sp. _ 5. Atrypa reticularis.
3. Strophomena rhomboidalis. 6. Cheirurus tarquinius n. sp.®

The author considered this fauna to be equivalent to that of Square
Lake. No. 6, Chevrurus tarquinius, is reported as being found also in
the fauna of Port Daniel, Bay of Chaleur.

Telos Lake.—From Telos Lake the following species are reported by
Billings:*

. Crinoid, arms of a large. - 6. Platyostomé. ventricosa? Con.

W o DO

. Chonetes? 7. Orthoceras cf. O. rigidum, but more
. Rhynchonella or Retzia. . coarsely striated.
. Rensseleeria ovalis Hall, or a closely | 8. Dalmanites sp.

allied species. 9. Avicula or Pterinea.

5. Leptodomus mainensis n. sp.”

These are interpreted as ‘‘most probably from the base of the
Devonian near the Oriskany sandstone.”*

From the west end of Telos Lake the following are reported:

1. Strophomena rhomboidalis. 3. Rensselxria ovalis Hall.
2. Streptorhynchus radiata Van. 4. Spirifera sp.

This fauna is referred to the same age as the last mentioned.

1Report on explorations and surveys in portions of northern New Brunswick, and adjacent areas
i Quebec, and in Maine, United States, by L. W. Bailey and Wm. McInnes: Ann. Rept. Geol. Nat.
Hist. Survey Canada, 1887, Vol. III, Pt. M, pp. 1m-52m, and map No. 290.

2Qp. cit., p. 41m. 6 Op. cit., p. 121, fig. 22,
3Proc. Portland Soc. Nat. Hist., Vol. I, Pt. II, p. 106. 6 Op. cit., p. 106.
4Qp. cit., p. 116, fig. 15. 70p. cit., p. 118, fig. 19,

Bull. 165——3
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COBSCOOK BAY SERIES.

Professor Shaler! has described an interesting series of Silurian

~ deposits on the extreme southeastern coast of Maine, which contain -

faunas similar to those of the Ashland and Sheridan series of Aroostook
County. The deposits resemble these series also in their association
with detrital ash beds, lavas, and dikes, indicating disturbances of
igneous origin during the Eosilurian period. Four distinct fossil-
bearing horizons with their faunas are reported, as follows:

Orange or Whiting Bay.—On the west side of Orange or Whiting
Bay, about half a mile south of Balls Mills, in a very dense, much-
jointed, siliceous limestone is contained the following fauna, which is
correlated by the author with the Lower Helderberg; -

1. Orthoceras perstriatum. 18. Rhynchonella mutabilis.
2. Orthoceras tenui-annulatum. 19. Rhynchoneila abrupta.
3. Holopea antiqua var. 20. Rhynchonella vellicata var.
4. Platystoma depressum. ' 21.. Rhynchonella formosa.
5. Platyceras lamellosum? 22. Rhychonella sequivalis var.
6. Platyceras platystomum var. 23. Rensseleria allied to R. ovalis
7. Loxonema allied to L. fitchii. (doubful). .
8. Anatina sinuata? 24. Leptoceelia allied to L. fimbriata.
9. Avicula allied to A. manticula. 25. Leptoccelia allied to L. concava.
10. Avicula allied to A. securiformis. ~ | 26. Atrypa reticularis (extremely abun-
11. Avicula allied to A. communis. dant).
12. Megambonia allied to M. lata. 27. Orthis pedunculosa var.
13. Megambonia allied to M. ovata. 28. Orthis planoconvexa var.
14. Spirifer modestus? 29. Strophodonta planulata var.
15. Spirifer perlamelosus. 30. Strophodonta beckii var.
16. Spirifer cyclopterus? - 31. Trematospira allied to T. deweyi.
17. Spirifer octocostatus. : ’ '

Dents Point.—At the head of Leightons Cove, about 2 miles to the
northwest of Dents Point, in shales, generally thin bedded and con-

taining but little lime, the following, which represent the Clmton and

Niagara fauna in New York, are reported:

. Dalmanites limularus. Clinton.

. Beyrichia symmetrica. Niagara.

. Orthoceras imbricatum.

. Orthis allied to O. elegantula.]| As usual, these two forms blend together.
. Orthis allied to O. hybrida. } Niagara.

Atrypa cuneata var. Niagara.

. Chonetes allied to C. cornuta, but much larger and with finer ridges. Clinton.
. Orbicula squamiformis var. Niagara.

. Lingula oblata. Clinton. .

10. Avicula allied to A. textilis. Lower Helderberg.

11. Avicula emacerata. Niagara.

12. Avicula rhomboidea. Clinton.

13. Modiolopsis sublatus. Niagara.

© W T DD WD

1 Preliminary report on the geology of the Cobscook Bay district, Maine: Am. Jour. Sci., 3d series,
Yol, XXXII, July, 1886, pp. 35-60.

~
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14. Modiolopsis ovatus var. Clinton.
15. Orthonota curta var. Clinton.
16. Cyclonema ventricosa. Clinton.
17. Murchisonia subulata. ‘

Dennysville.—About 1 mile north of Dennysville the following are
reported, and referred to the horizon of the Lockport (‘‘Niagara”)
limestone:

1. Pleurotomaria percarinata var. Tren- | 4. Spirifer crispus. | Not distinctly sepa-

ton. 5. Spirifer bilobus. rable. Niagara.
2. Atrypa nitida var. Niagara. 6. Syringopora multicaulus? Niagara.
3. Atrypa aprinis var. Niagara. 7. Heliolites spinipora. Niagara.

Moose Island.—In black and dark-gray shales and slates, on the
western shore of Moose Island, from north of Shackford Point to
near Eastport, the following faunas, probably belonging to the horizon
of the Ohio shale (Devonian), are reported: ' '

1. Modiomorpha allied to M. subulata. 4. Boyrichia, species not determined.

2. Modiomorpha sp. undetermined. 5. Lingula, a species not determined.
8. Murchisonia desiderata ? 6. Discina, two species.

NORTH HAVEN SERIES OF PENOBSCOT BAY.

A characteristic Eosilurian fauna has been reported by Messrs. W. W.
Dodge and Charles E. Beecher from the island of North Haven.' The
rocks in which the fossils occur are described as dark bluish-gray,
indurated shales, slightly calcareous at places, sometimes with calca-
reous nodules; red shale with nodules of white limestone; conglom-
erate sandstones, with dikes, porphyrite, and ash beds associated.
The list of species was prepared by C. E. Beecher, who described the
majority of the specimens as ‘‘too fragmentary and poorly preserved
for accurate description or determination.” The list given is as follows,
the letters indicating separate localities, which are indicated on a map
in the original article:?

1. Monograptus clintonensis Hall, g. 4. Chonophyllum niagarense Hall, d.
2. Cenostroma sp., ¢. 5. Favosites venustus Hall, c.
3. Streptelasma calyculum Hall, g, c. 6. Favosites niagarensis Hall, c.

10n the occurrence of Upper Silurian strata near Penobscot Bay, Maine, by William W. Dodge and
Charles E. Beecher: Am. Jour. Sci., 3d series, Vol. XLIII, 1892, pp. 412-418.

2Theletters indicate the successive strata, desgribed by the authors on pages 414 and 415 of thearticle
cited, as follows:

iand j. Sundry argillaceous and calcareous beds above thered shale.............................
Red shale, J7 and L7 of the authorsmap..........c.ooooaiiiaiaan.

Dark indurated shale, J and L8-13 of the author’s map......

Light-colored porphyry, J14 and L14 of the author's map
Coneealed ....oun e et reeaaaaaaaas
Brown impure limestone, J17, L17, and probably O of the author's map .
. Conglomerate, L22-19, and coarse calcareous sandstone, J18 of the author'smap ........ ..... 16
B o7 T4 1 69
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7. Favosites favosus Hall, c. 39. Meristina sp., i.

8. Cladopora sp., d. 40. Nucleospira pisum Hall, d.

9. Ceenites ramulosus Hall, d. | 41. Ceelospira disparilis Hall, g.

10. Monticulipora sp., i. 42. Spirifer crispus His,, i, j, d.

11. Halysites catenulatus Linné, c. 43. Spirifer sulcatus His., i.
12. Heliolites spinoporus Hall, c. 44. Spirifer radiatus Sow., g.
13. Crinoid fragments, i, j, g. 45. Cyrtina pyramidalis Hall, i.
14. Cornulites sp., j. 46. Atrypa reticularis Linné, i, j, g.
15. Tentaculites sp., j. 47. Atrypa nodostriata Hall, d.
16. Encrinurus punctatus Wahl., g, d. 48. Rhynchonella neglecta Hall, i, j.
17. Calymene niagarensis Hall, i. 49. Rhynchonella obtusiplicata Hall, i.
18. Dalmanites limulurus Green, i, g. 50. Rhynchonelld sp., i
19. Ceraurus niagarensis Hall, i. 51. Rhynchonella (Wilsonia) sp., i, j
20. Illenus ioxus Hall, g. 52. Nucula sp., i.
21. Preetus stokesi Hall, i. 53. Tellinomya sp., j.
22. Beyrichia, 2 species, i. 54. Avicula demissa Con., i
23. Leperditia sp., i. 55. ?Avicula subplana Hall, g.
24. Fenestella sp., i. (In limestone nod- | 56. Avicula sp., 1.

“ule.) 1 57. Cypricardinia sp., d.
25. Stictopora sp., i. 58. Platyostoma niagarense Hall, g.
26. Lingula lamellosa Hall, g. - 59. Loxonema sp., i, g.
27. Schizocrania sp., i. 60. Pleurotomaria sp., i, g.
28. Orthis elegantula Dal,, i, j, g. 61. Bellerophon sp., i, g.
29. Orthis hybrida Sow., i. 62. Cyrtolites sp., g.
30. Orthis, 2 species, g, d. 63. Murchisonia sp., g.
31. Leptena transversalis Wahl., g, d. 64. Hyolithes sp., j.
32. Leptena (cf.) sericea Sow., i, j. 65. Orthoceras annulatum Sow., i, g.
33. Strophomena rhomboidalis Wilc., g. | 66. Orthoceras subcancellatum Hall, g.
34, Stropheodonta profunda Hall, j. 67. Orthoceras virgulatum Hal, g.
35. Streptorhynchus subplanum Con.,i. | 68. Orthoceras (annulated), 2 species, g.
- 86. Chonetes cornutus Hall, i. 69. Gomphoceras sp., g.

87. Pentamerus occidentalis Hall, c. 70. Cytoceras subcancellatum Hall, g.
38. Meristina nitida Hall, i.

- In a later paper* this list is supplemented by the addition of the fol-
lowing species reported by Mr. Beecher, viz: :

71. Cyathophyllum sp. 75. Homalonatus delphinacephalus Gr.
72. Syringopora sp. 76. Proetus sp.

73. Ichthyocrinus leevis. 77. Oncoceras sp.

74. Eucalyptocrinus ceelatus. 78. Ceenostroma sp.

Adding the second species recorded under the numbers 22, 30, and
68, and deducting 13 as not a recognized species, the total 1eaches 80
species for this list. .

Concerning the correlation of this fauna the author says that, ““It
seems justifiable to consider the fossiliferous rock at North Haven as
representing a faunal equivalent to the Clinton and Niagara, with a
decidedly strong Niagara facies. Therefore, the broader term Niagara
will more correctly express the chronological relations of these strata.”?

1The Geology of the Fox Islands, Maine; a Contribution to the Study of Old Volcanoes, by George
Otis Smith {published by the author, Skowhegan, Maine, 1896), pp. 22-23.
$ Am, Jour, Sci., 3d series, Vol, XLIII, p.417,
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LOCALITIES IN CANADA. o

Campbell River, Victoria, New Brunswick.—In the Annual Report
for 1886,' Bailey and McInnes, of the Canadian survey, report a small
area of rocks with an Oriskany fauna about 85 miles east and a few

‘miles north of Grand Falls, on the St. Johns River. The rocks are
“soft, dark blue, calcareous slates, and soft, dark gray, rusty buff
weathering sandstones,” and are reported as surrounded by pre-
Cambrian and Cambrian rock. The following fossils are identified by
Dr. Ami*:

. Carbonized stem of plant.

. Polypora (?)

. Strophomena (Strophodonta) magnifica Hall.

. Strophomena (Strophodonta) varistriata (?) Conrad.
. Strophomena rhomboidalis Wile.

. Orthis hipparionyx Van.

. Orthis (cf. O. oblata, (H.)

. Leptoceelia flabellites Con.

. Eatonia (?)

. Spirifera arrecta Hall. .

. Spirifera (cf. S. submucronata and 8. cycloptera).
. ? Pterinea textilis H.

. Pterinea, or Meganbonia.

. ? Calymene.

8t. Helens Islond (near Montreal), Canada.—Mr. William Deeks, in
the Canadian Record of Science,® has made a careful review of all the
material accumulated at McGill College, and publishes the following
"ist of species known to occur in the limestones of St. Helens Island:

Q0 I O UL s QO ) =
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1. Crinoid stems. . 18. Orthis discus.

2. Stenopora. 19. Orthis eminens.

3. Cheetetes abruptus. - 20. Orthis hipparionyx.

4. Callopora incrassata. 21. Orthis oblata.

5. Favosites helderbergiz. 22. Orthis tubulostriata.

6. Favosites sp. ? 23. Pentamerus galeatus.

7. Zaphrentis corticata. 24. Pentamerus pseudogaleatus.
8. Zaphrentis roemeri. 25. Pentamerus verneuilli.

9. Zaphrentis sp. ? 26. Rhynchonella gequivalvis.
10. Heliolites. 27. Rhynchonella formosa.

11. Fenestella cf.perangullata. ' 28. Rhynchonella mutabilis.
12. Ptilodictya acuta. 29. Rhynchonella, cf. mutabilis.
13. Atrypa reticularis. 30. Rhynchonella nucleolata.
14. Chonetes sp. ? 31. Rhynchonella vellicata.

15. Leptena sp. ? - 32. Rhynchonella ventricosa.
16. Lingula perlata. 33. Spirifer cf. S. arenosa.

17. Orthis deformis. 34., Spirifer concinnus.

1Geol. Nat, Hist. Survey Canada, Report on Explorations in Portions of the Counties of Victoria,
Northumberland, and Restigouche, New Brunswick, to accompany quarter-sheet map 2 N, W., by
L. W. Bailey and W. McInnes, pp. 1»-19», Montreal, 1887.

20p. cit., p. 8.

8The Lower Helderberg formation of St. Helens Island: Canadian Rec. Sci., Vol. IV, No. 2, pp. 104
109, Montreal, 1890.

b
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35. Spirifer cyclopterus. 41. Strophomena rhomboidalis.
36. Stricklandinia gaspensis. - 42. Avicula sp. ?
37. Streptorhynchus radiata. 43. Platyostoma depressa.
~ 38. Strophodonta profunda. 44. Tentaculites helena (in loose frag-
39. Strophodonta punctulifera. . . ments).

40. Strophodonta varistriata.

The author states that the followmg, ‘“from their abundance, may
be called the most characteristic fossils of the deposit: ““Atrypa retic-
wlaris, Pentamerus pseudogaleatus, Rhynchonella formosa, Rhynchonella
nucleolata, Spirifer concinnus, Spirifer cyclopterus, Strophodonta var-
wstriata, and Strophodonta punctulyfera.”

Another list of the same specimens, determined by Dr. Ami, of the
* Canadian survey, is published in the Annual Report for 1894.> Besides
numerous fragments of crinoidal columns, the following are found:

. Favosites cf. F. gothlandicus Lam.

. Favosites cf. helderbergize Hall.

. Favosites sp. ?

. Pachypora sp. 2.

. Zaphrentis sp. 1.

. Zaphrentis sp. 2.

. Cyathophylloid coral sp. ?

. Callopora or Calloporella.

. Polypora cf. P. perangulata Hall. -

10. Fenestella sp. ? ' '

11. Ptilodictya sp. ?

12. Chonetes cf. melonica.

13. Orthis cf. O. Rhipidomella eminens Hall.

14. Orthis (Rhipidomella). oblata Hall.

15. Orthis cf. (Orthostrophia) strophomenoides Hall.

16. Strophonella punctulifera Conrad.

17. Strophonella cavumbona Hall.

18. Strophodonta varistriata Con. ¢‘Tendency toward var. arata.”

19. Strophodonta varistriata Conrad, ¢ var. more arcuate than type.” .

20. ? Strophodonta becki Hall, or Streptorhynchus woolworthanum Hall.

21. Leptagonia rhomboidalis Wilc.

22. ? cf. Streptorhynchus radiatum Van.

23. Spirifera concinna Hall. .

24. Spirifera concinna (large var.)

25. Spirifera cf. 8. cumberlandize Hall.

26. Spirifera n. sp. ? ' 1

26.* Spirifera ‘‘of the type of 8. arenosa Con.”

27. Spirifera cycloptera Hall.

28. Spirifera “sp. with from eighteen to twenty costee on each side of tae mesial
ginus. General appearance very much like S. pennata (= 8. mucro-

- nata), not quite so arcuate and the concentric lines of growth are
not so strongly lamellose or rugose.”

© OO T N

1Canadian Rec. Sci., Vol. 1V, No. 2, p. 108.
2 Preliminary lists of organic remains occurring in various geological formations comprised in the
southwest quarter-sheet map of the eastern townships of the Province of Quebec, by Henry M. Ami:
Ann. Rept. Geol. Survey Canada, Vol. VII, new series, p. 155J, Ottawa, 1896.
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29. Spirifera cf. S. perlamellosa Fall.

30. Atrypa reticularis Linn.

31. Trematospira multistriata Hall, ‘“‘or closely related species.”
32. ? Leiorhynchus sp. ? )

33. Rhynchonella abrupta Hall.

34. Rhynchonella cf. R. acutiplicata Hall.

35. Rhynchonella ? eequivalvis Hall, ‘‘ possibl ya Rensselzria.”’
36. Rhynchonella formosa Hall.

37. Rhynchonella nucleolata Hall.

38. Rhynchonella nobilis Hall. Also cf. R. campbellana Hall.
39. Rhynchonella pleiopleura, or multistriata of Hall.

40. Rhynchonella ventricosa Hall.

41. Eatonia sinuata Hall, or a closely related species.

42. Pentamerus galeatus Dalman.

43. Pentamerus pseudogaleatus Hall.

44. Pterinea sp., cf. P. textilis Hall. A small variety.

45. Platyostoma depressum Hall.

GASPE SERIES.

The Gaspé limestones and sandstones are described at length in the
report of the Geological Survey of Canada.' There is at the base a
series of limestones, 2,010 feet thick, divided into eight divisions,
numbered from the bottom upward 1 to 8. Comformably succeeding
the limestones follow 7,036 feet of sandstones, numbered from below
upward as 1 to 8 successive formations.

The fossils from this series were described by E. Billings in the
report of the Geological Survey of Canada on ‘‘ Paleozoic Fossils.”*
The following localities and formations furnished the fossils described:

Locality. Formation.
A. Indian Cove, Gaspé ..................... Gaspé limestone, No. 8.
B. Cape Gaspé. ... . ooeoiiiiiiiiil. Gaspé limestone, No. 1.
C. Split Rock, Percé............ e Lower Devonian. .
D. Mount Joli, near Percé ... ... ... ..... Gaspé limestone, No. 8.
E. Between Cape Gaspé and Cape Rosier.. ... Gaspé limestone, No. 1.
F. Grand Gréve, GaspéBay........_........ Gaspé limestone, No. 8.
G. Cape Bon Ami, Gaspé ... .............. Gaspé limestone, No. 5, passage beds.
H. Little Gaspé - ..ccoeeoeoi.o. eeeaaas Gaspé limestone, No. 8.
I. Percé, Bay of Chaleurs _...._...._....... Lower Devonian.
J. Gaspé ..o Gaspé sandstone.
K. Gaspé ..o Limestone.
L. York River, Gaspé ... ....... ... ... Devonian.
M. Head of the falls of Dartmouth River ..... Gaspé sandstone.

1Geol. Survey Canada, Report of Progress, 1863, pp. 390-404.
2 Paleozoic Fossils, Vol. 1I, Pt. I. 1. On some of the fossils of the Gaspé series of rocks, Pl I—IX,
figs. 1-31, pp. 1-64, Montreal, 1874.
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19.

20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.

. Zaphrentis incondita n. sp..

. Zaphrentis rugatula n.sp...

. Zaphrentis corticata n.sp ..

. Zaphrentis -cingulosa n. sp..

. Phillipsastrea affinis n.sp...

. Polypora ? psyche n.sp....

. Dictyonema splendens n. sp.

. Ptilodictya tarda n.sp...... -
. Lingula lucretian. sp.......

. Lingula artemis n.sp. ......

. Crania bella n. sp
. Chonetes melonica n.sp....
. Chonetes canadensis n.sp..
. Chonetes dawsoni n.sp....
. Chonetes antiopan.sp-..:.

. Chonetes laticosta Hall. . ...

. Strophomena galatea n.sp..
. Strophomena

CONTRIBUTIONS TO THE GEOLOGY OF MAINE.
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The species reported and the new species described are given in the
following list, with the letters indicating localities as above:

CNe NS

magniventra

Hall . ..oooioi oot
Strophomena inequiradiata

n.sp
Strophomena varistriata Con
Strophomena rhomboidalis

Wile 1,5,and 8,
Strophomena irene n.sp....
Strophomenablainvillei n.sp
Strophomena tullia n.sp...
Strophomena  punctulifera

Q

>

var

Orthis aurelia n. sp
Orthis lucia n. sp
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31.
32.
33.

34.
35.
36.
37.

38.
39.
40.
41.
49,
43.
44.
45.
46.
47.
48.
49.
50.
51
! 52,
! 53.
54.
55.
56.

57.

58.
59.
60.
61.

Rhynchonella excellens n.sp
Rhynchonella dryope n.sp.
Rhynchonella  pleiopleura

Eatonia peculiaris Con
Pentamerus galeatus Dal.. ..

Rensseleriaovoides Eaton A. 1.

Leptoceelia flabellites Con
Spirifera gaspensisn.sp....
Spirifera superban.sp .....
Spirifera raricosta Con......
Spirifera cycloptera Hall .
Cyrtina affinis n.sp........
Sanguinolites tethys n.sp...
Goniophora mediocris n. sp.
Grammysia canadensis n. sp
Modiomorpha inornata n. sp

Mytilarca canadensisn.sp. No.8,

Mytilarca nitida n.sp......
Leptodomus canadensis n.sp
Anodontopsis ventricosa n.sp
Cypricardinia distincta n. sp
Modiolopsis varia n.sp.....
Murchisonia hebe n.sp ...
Murchisonia egregia n.sp ..
Plcurotomariaprincessa n.sp
Platyostoma affinis n. sp. (cf.

P. ventricosa Con)
Pleurotomaria

) P
Pleurotoraria delia n.sp...
Pleurotomaria lydia n.sp ..
Bellerophon plenus n. sp. - .
Proetus phocion n.sp......

voltumna

Gaspé No. 8§ K.

H=Q ‘
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Arisaig, Nova Scotia.—The Arisaig section was correlated with the
Silurian of Murchison as early as 1864 by D. Honeyman.® Zone D
of Honeyman’s classification was defined as equivalent to the Upper
Ludlow.

'On the geology of Arisaig, Nova Scotia, by the Rev. D. Honeyman: Quart. Jour. Geol. Soc. London,
Vol. XX, 1864, pp. 333-345. :
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The following list shows the character of the fauna of the group D:

1. Lituites. 32. Goniophora cymbeformis Sow.
2. Phragmoceras. 33. Chonetes Nova-Scotica Hall.
3. Ormoceras? 34. Chonetes tenuistriata Hall.
4. ? long, tapering, and recurved 35. Orthis, 2 sp.
5. Orthoceras nummulare Sow. 36. Spirifer subsulcatus Hall.’
6. Orthocerag,very like O. bullatum Sow. | 37. Rhynchonella, 3 sp.
7. Orthoceras ibex Sow. - | 38. Discina rugata Sow.
8. Orthoceras exornatum Dawson. 39. Discina ? lineata.
9. Orthoceras punctostriatum Hall. 40. Discina ? tenuilamellata Hall.
10. Orthoceras, 4 sp. 41. Crania Acadiensis Hall.
11. Bellerophon trilobatus Sow. 42. Lingula sp.
12. Bellerophon carinatus Sow. 43. Homalonotus Dawsoni Hall.
13. Bellerophon striatus D’Orb. 44. Homalonotus Knightii Komg
14. Bellerophon expansus Sow. 45. Dalmania Logani Hall.
15. Theca Forbesii Sharpe. 46. Phacops Downingiee Salt.
16. Coleoprion ? sp. 47. Calymene, different from Blumen-
17. Murchisonia Arisaigensis Hall. " bachii Brong.
18. Murchisonia aciculata Hall. 48. Proetus Stokesii ?
19. Pleurotomaria. 49. Beyrichia pustulosa Hall.
20. Modiolopsis ? rhomboidea Hal]. 50. Beyrichia equilatera Hall.
21. Modiolopsis subnasuta Hall. 51. Beyrichia, 2 sp.
22. Clidophorus cuneatus Hall. 52. Leperditia sinuata Hall.
23. Clidophorus concentricus Hall. 53. Crinoidea.
24. Clidophorus erectus Hall, ' 54. Tentaculites.
25. Clidophorus elongatus Hall. 55. Cornulites serpularius.
26. Clidophorus semiradiatus Hall. 56. Serpulites n. sp. (in clusters on shell
27. Clidophorus nuculiformis Hall. of Orthoceras).
28. Clidophorus subovatus Hall. 57. Stenopora.
29. Avicula Honeymani Hall. 58. Heliopora {ragilis var. Acadiensis
30. Pterinea retroflexa. Hall.
1. Orthonota (like many Ludlow spe-
cies) Salter.

The species in this list followed by the name of Hall were all
described by James Hall' from this locality.

Mr. Salter examined this fauna, and ** unhesitatingly referred it to
the Ludlow tilestone.” This is the upper member of the Silurian of
modern classification, and is called the Downtonian.

Dr. Ami has recently made a study of this section, and identified
the fossils in the Canadian survey office coming from the Arisaig sec-
tion. His identifications are published in the Proceedings and Trans-
actions of the Nova Scotian Institute of Science, Halifax, 2d series,
Vol. I, Pt. I, pp. 185-192. A list of 163 species is given, but the asso-
ciation of these species into separate faunas is not made in the list, and
they include both Upper and Lower Silurian species. A further study
of these sections should throw some light upon the Maine faunas.

! Description of new species of fossils from the Silurian rocks of Nova Scotia, by James Hall: Cana-
dian Nat. and Geol., Vol, V, 1860, pp. 141-159.
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SOME ADDITIONAL FAUNAS CLOSELY ALLIED TO MAINE
PALEOZOIC FAUNAS.

Oriskany of Becraft Mountain, New York.—The following list gives

the preliminary determination of species found in the-Becraft fauna
and reported by J. M. Clarke.!

1.

(2]

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

28.
29.
30.
3L
32.
33.
34.
35.
36.

Spine of undetermined fish.

2. Spirorbis sp.
3.
4. Dalmanites sp.n. A.; cf. D. anchxops,

Autodetus sp. n.

D. pleuroptyx.

. Dalmanites sp. n. A. var.; cf. D.

micrurus.

. Dalmanites sp. n. B.; cf. D. dentatus
. Dalmanites sp. n. C

. Dalmanites sp. ?D.; cf. D. pleuroptyx.
. Dalmanites phacoptyx.

(Up. Held.,
Ontario.)

. Phacops sp. n.; cf. P. logani.
. Phacops (Acaste) cf. anceps.

(Up.

(small) ; cf. .

Held., Ontario.)

Homalonotus sp.
major. :

Cordania sp. n.; cf. C. cyclurus.

Cyphaspis sp. n.; cf. C. coelebs, C.
minuscula.

Proetus sp. n. ? A.; cf.P. angustifrons-
clarus-Rowi. '

Proetus sp. n. B.;
natus.

Acidaspis tuberculatus.

Leperditia sp.

Primitia sp. o

Turrilepas sp.

Platyceras tortuosum.

Platyceras nodosum.

Strophostylus expansus.

Diaphorostoma ventricosum.

Diaphorostoma sp. n.; cf. D.lineatum.

Cyrtolites expansus ?

Pleurotomaria sp. n.

Bellerophon sp. n. ?

Conularia sp. ?

Coleolus sp. ?

Tentaculites cf. elongatus.

Tentaculites sp. n.

Actinopteria cf. textilis.

Aviculopecten cf. A. schoharie.

Megambonia bellistriata.

Megambonia lamellosa.

cf. P. crassimargi-

.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
67.
58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

Goniophora sp. n.

Cypricardinia cf. lamellosa.

Conocardium sp.

Lingula sp.

Orbiculoidea sp. -

Crania sp. n.; cf. C. agaricina.

Crania sp. n.

Pholidops terminalis=P. arenaria.

Pholidops sp. n.; cf. P. squamiformis.

Orthis perelegans.

Orthis cf. oblata.

Orthis sp. ?

Orthothetes cf. woolworthana.

Orthothetes sp. n.; cf. O. lens.

Hipparionyx proximus.

Leptena rhomboidalis (not var. ven-
tricosa).

Stropheodonta linckleeni.

Stropheodonta cf. radiata; cf. S. de-
missa.

Stropheodonta sp. n. A.;
esquina alternata.

Stropheodontasp. n. B.; cf. S. alveata.

Leptostrophia magnifica (small).

Leptostrophia cf. becki (small and
abundant).

Leptostrophia perplana. (but more
convex).

Strophonella cf. headleyana

Vitulina?

Chonetes sp. n.

Chonostrophia sp. n.

Anoplia nucleata.

Spirifer arrectus; cf. S. cyclopterus.

Spirifer arenosus.

Spirifer pyxidatus.

Spirifer modestus.

Spirifer cf. fimbriatus.

Cyrtina rostrata.

Cyrtina cf. dalmani.

Meristella sp. n.; ¢f. M. oblata.

Meristella cf. leevis.

Meristella sp. n.

cf. Rafin-

‘Trematospira multistriata.

1 Notice of a rew Lower Oriskany\famm in Columbia County, New York, by C. E. Beecher; with
an annotated list of fossils, by J. M. Clarke: Am. Jour. Sci., Nov., 1892, 3d series, Vol. XLIV, p. 411,
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76. Coelospira sp. n.; cf. C.camilla and | 91. Cryptonella sp. n.

C. concava. i 92. Fenestella celsipora.
77. Coelospira sp.; cf. C. concava. 93. Fenestella sp.
78. Leptoccelia flabellites. 94, Hemitrypa cf. columellata.
79. Leptocceelia acutiplicata. ~ 95. Polypora sp.?
80. Anastrophia sp. n. 96. Reptaria sp.
81. Rensseleria ovoides. 97. Hederella sp.
82. Rensselweria suessiana? 98. Clonopora sp.
83. Rensseleeria ovalis? 99. Fistulipora sp.
84. Rhynchonella oblata. 100. Zaphrentis c¢f. rcemeri.
85. Rhynchonella barrandii. 101. Zaphrentis sp.?
86. Rhynchonella cf. speciosa. 102. Romingeria sp.
87. Rhynchonella sp. . 103. Monticulipora.
88. Eatonia medialis. N 104. Trachypora sp.
89. Eatonia peculiaris. 105. Edriocrinus sacculus.
90. Centronella sp. n.; cf. C. glans-fagea. | 106. Hindia sp.

Baileys Landing, Perry County, Missowri.—This fauna, referred to
the ‘‘Lower Helderberg group” (Delthyris Shaly hmestone) by Meek
and Worthen,' is important in the present discussion, as it exhibits the
combination of forms in this central area about a thousand miles dis-
tant, to the south and west, from the typical New York localities.
The fossils come from a limestone. The following list of species is
given by Meek and Worthen: :

1. Striatopora missouriensis n. sp. 8. Trematospira ? imbricata Hall.
2. Edriocrinus pocilliformis Hall. 9. Cyrtina dalmani Hall (sp.).
3. Orthis hybrida Sowerby? (cf. O. | 10. Spirifer perlamellosus Hall.
oblata.) 11. Platyceras subundatum M. & W.
4. Orthis subcarinata Hall. 12. Platyceras spirale Hall.
5. Strophomena (Strophodonta) cavum- | 13. Platyceras (Orthonychia) pyramida-~
bona Hall ? tum Hall ?
6. Merista leevis Van? (sp. ). ° 14. Acidaspis hamata Con. (sp.).
7. Zygospira subconcava M. & W. 15. Dalmanites tridentiferus Shumard.

Clear Creck, Union County, Illinois.—In a cherty limestone.

The following fauna from southern Illinois is described by Meek
and Worthen,? and referred to the Oriskany group by them. The
species named occur in a cherty limestone, and are as follows:

1. Leptena ? nucleata Hall. 7. Rensseleeria condoni McChesney (cf.
2. Rhynchonella speciosa Hall. ovalis).
3. Eatonia peculiaris Con. (sp.). 8. Stricklandinia e¢longata var. curta.
4. Leptocoelia flabellites Con. (sp.). =Amphigenia curta M. & W.
5. Spirifer engelmanni M. & W. (cf. S. | 9. Strophostylus? concellatus M. & W.
arrectus). 10. Platyceras spirale Hall?
6. Spirifer hemicyclus M. & W. (cf. 8.
varicosus).

Jonesboro, Union Cownty, Tllinois.—Meek and Worthen report the
following species from a light yellowish, friable sandstone outcrop-

1Geol. Survey Illinois, Vol. III, Geology and Paleontology, Fossils of the Lower Helderberg group
(Delthyris Shaly limestone ), 1868, pp. 368-392.
2@Geol. Survey Illinois, Vol. III, Geology and Paleontology, 1868 PD. 393-406.
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ping at Jonesboro, in southern Illinois, and refer the fauna to the
Corniferous group.*

1. Pleurodictyum problematicum Goldf.? | 7. Productus exanthematus Hall ??

2. Baryphyllum ?? arenarium M. & W. | 8. Spirifer perextensus M. & W.

3. Zaphrentis (sp. undt.). 9. Spirifer paradoxus Schlot?? (sp.).

4. Orthig sp. (cf. O. musculosa). - 10. Odontocephalus — ?

5. Strophomena (Strophodonta) sp. ? 11. Dalmanites (Odontocephalus) segeria
6 .

. Strophomena (Strophodonta) sp. ? Hall ? (sp.).

NEW PALEOZOIC FAUNAS FROM AROOSTOOK AND SOMER-
SET COUNTIES, MAINE -

, <

The new Paleozoic faunas from these counties include the faunas of
(1) the Aroostook limestone, (2) the Graptolite shales, (8) the Sheridan
sandstone, (4) the Ashland shales, (5) the Ashland limestone, (6) the
Square Lake limestone, (7) the Chapman sandstone, (8) the Moose
River sandstone, and (9) the Mapleton sandstone.

5 . AROOSTOOK LIMESTONE.

Under the above name are grouped the calcareous shales and slates
covering a large part of the eastern township of Aroostook County.
Their petrographic and structural characters are described by Dr.
Gregory (p. 141, et seq.). The Aroostook River cuts them from Wade
Township to its junction with the St. John. - They were referred to
the Upper Silurian by Hitchcock,? and later writers have not succeeded
in getting much more definite knowledge of their age.

The few fossils found in them indicate as great age as the Clinton,
and comparison with neighboring rocks to the west confirms this gen-
eral estimate. Cleavage has affected them to such an extent that it
has produced real slaty cleavage occasionally, and in most cases has
so much disturbed the original structure by cross-cleavage planes as
to make the original bedding difficult to discover, except where bands
of limestone appear. '

The few fossils obtained are fucoids and trails and markings of
worms or some other marine animals. Specimens in light-greenish
shales at Caribou and Presque Isle resemble the forms figured in the
New York reports as Buthotrephis gracilis from the Clinton shales.
Traces of Acidaspis are also seen, and in calcareous layers in Presque

Isle and Mapleton Belobites bilobus, an Orthis close to 0. elegantula, -

and Nucleospira pisiformis have been discovered.
These all indicate that the formation was as late as Eosilurian, and
not as early as Ordovician (Lower Silurian). If this interpretation

1Geol. Survey Illinois, Vol. III, Geology and Paleontology, pp. 407-418.
28ixth Ann. Rept. Secretary Board of Agriculture, Maine, 1861.

)
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be adopted, the terrane may be regarded as older than the -Sheridan
sandstone and Ashland shale and limestone, and as representing the
base of the Silurian for this region.

There is little doubt as to its being more recent than the pure, non-
calcareous slates, a considerable belt of which cuts across the country
in a southwesterly direction west of the Aroostook limestone.

GRAPTOLITE SHALES.

In the northern part of Chapman Township Dr. Gregory discovered,
in 1898, a calcareous sandy shale containing graptolites. The section
(1099 D) is on the sides of a hill in the western part of Chapman, on
- W. H. Littlefield’s farm, on the west side of the Swanback road, and
about three-fourths mile south of the Mapleton line.

The strata present two planes of fissility, as is frequently the case
with the shales of all this region.. Judging, however, from the plane
in which the graptolites lie in the rock, the strike of bedding is about
N. 85° E., with a dip of about 60° NW. The other plane of fissility
has a strike of about N. 70° W., and dips at an angle of 25° SE. With
this interpretation of the position of the strata, 1099 D 5 on the west
side of the hill would be the highest stratum; then D 1, which may be
a continuation of D 5, and below this D2 andthenD 3. 1099 D 3isa
fine-grained brown-gray sandstone, with nodules or lenticles of argil-
laceous limestone, which are believed to be the Aroostook limestone.
This weathers by leaching to a rottenstone, in which condition no bed-
dingis evident. In D 3 graptolites are rare, but Coleolus is frequent.
Above D 3,150 feet or so, the shales, D 2, are dark gray and little
calcareous, or notatall so; and glisten with mica grains on the fractures,
the rock splitting along what are believed to be the bedding planes, on
which lie the fossil graptolites.

Above D2 is D1, more purely arenaceous than D 2, and fine grained.
This stratum contains only oécasional crinoid stems and fragments of
corals or some other calcareous fossil.

On the opposite or west side of the hill, still dipping westward, is
D 5, which closely resembles D 1, and which contains crinoid stems and
traces of Coleolus. The immediate relation to other rocks is not evi-
dent, but about a quarter mile to the north of D 3, on lot 9 of Chapman
Township, occurs a limestone striking N. 30° E. and standing nearly
vertical. - At that exposure the limestone abuts against a sandstone
similar to the one farther south, and it is probable that the sandstones
are stratigraphically older than the limestone. The fossils of this lime-
stone enable us clearly to identify its age as Eosilurian. The fauna is
that of the Ashland limestone. :

1 The numbers here and below refer to the rock exposures, the locations of which are given in Pt.
IIX of this bulletin, .
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The semislaty structure of the shaly sandstones also is evidence that
they are not as late as the Chapman sandstones of the same region,
which are not slaty at all, but are nearly flat and undisturbed by the
cleavage which has affected all of the older rocks of the region.

Fauna of 1099 D 2 and 3.
1. Monograptus (Graptolithus clintonen- | 4. Coleolus aciculum.
sis) priodon. | 5. Orthoceras cf. virgulatum.
2. Cardiola interrupta. And a few other forms.

3. Coleolus tenuicinctum.

The Graptolite shale is believed to be of Silurian age, but the fauna

- is a remarkable combination. Coleolus is as characteristically Devonian -

as Monograptus is Silurian. The specimens of Coleolus present the
characteristics met with in the typical Mesodevonian forms of New
York.

The Cardiola is certainly of the type of C. ¢nterrupta, which all over
Europe is characteristic of the Silurian horizon. The three forms are
certainly from the same rock formation.

The facts deserve more exhaustive treatment than can be given in
this preliminary report. - They confirm the conviction, already reached
by the author from the study of the Black shales of the Devonian; that
faunas which we are accustomed to call pelagic, and which we find
generally in fine-grained, uniform, very thin-bedded, and often calca-
reous shales, but usually in more or less siliceous shales, are locally of
great taxonomic importance for the same geologic basin. Nevertheless,
the faunas themselves contain species which have long stratigraphic
range, and which can not be relied upon for close determination of
chronologic position in the geologic series.-

As an illustration, in case we were to find Coleolus tenuicingtum, or
any form closely allied to it, though it might be called specifically by
another name, the containing rock would be referred on such evidence
alone to the Devonian. If Monograptus priodon or any graptolite of
this type of structure were to be found alone, it would certainly be
referred to the Silurian system. When the association of the grapto-
lite with a true Cardiola of the énterrupta type occurs, it is impossible
to assign the rocks a position higher than Silurian.

The close resemblance of the specimens of Coleolus to the so-called
embryo tubes of Hndoceras proteiforme of the Ordovician rocks® of
New York, and to similar forms from the Bohemian Basin figured by
Barrand, suggests the explanation that these peculiar fossils, which
occur in strata of so widely separated age, were internal shells, com-
parable to phragmocones, and with a chemical composition which
escaped the solvent effects of the deeper waters in which they were
probably fossilized.

1Pal. New York, Vol. I, pp. 213 et seq.,and pls. 45,46, 47,
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SHERIDAN SANDSTONE.

The Sheridan sandstone is described, in its lithologic features, in
Part II of this report (p.132). In its appearance it is a peculiar rock,
looking like an ordinary sandstone of various degrees of fineness and
in its coarsest state a pebbly conglomerate. ’

The color is greenish gray to rather dull brown. When closely .
inspected it is found to be composed of soft and hard rocks, hoth
rounded and angular—quartz and feldspar; jasper, slate, and argilla-
ceous shale, green, red, and black; and fragments of fossils, corals and
crinoids, but particularly pieces of brachiopods of size large enough
to recognize.

The most conspicuous feature about the rock is the angular pieces
of black slate, which at first suggest fragments of carbonaceous matter,
but are evidently fragments of the more ancient slates. What is
petrographically important about them is that igneous materials also
are associated with them, emphasizing their close association in origin

“with the tuffs and volcanic ash beds with which they are stratigraph-
ically associated.

The evidence is clear, as s brought out in Dr. Gregory’s report,
that the Sheridan sandstones were formed at a time of, and in a region
subjected to, violent volcanic eruptions.

Sheridan Plantation.—The typical exposure (1097 A) of this sand-
stone and its fauna is found in Sheridan Plantation, south of the river,
on the road from Ashland to Presque Isle, a few rods north of the
Sheridan southern line.

Fauna of 1097 A.
1. Strophomena rhomboidalis. 6. Stropheodonta sp.
2. Orthothetes subplanus. 7. ? Atrypa reticularis.
3. Anoplotheca hemispherica. 8. ? Platystoma sp.
4. Leptena transversalis. 9. Corals, several species.
5. Orthis, several species. 10. Spirifer cf. radiatus.

A second exposure (1097 E) is on the right bank of the Aroostook
River a short distance below the mouth of Alder Creek. Here the
- characteristic sandstone is seen with fragments of fossils, but none

gathered were perfect enough to make out the species.

Other exposures of the same sandstone were seen, one (1097 F) south
of the same road at the Frenchville store and church, and another
(1097 H) at Alley’s grindstone quarry on the Alley farm, on the right
bank of Aroostook River about a mile west of the east line of Sheridan
Township. Fragments of fossils were seen in these several exposures,
but they were mainly too much broken for identification. At Alley’s

" grindstone quarry an undetermined brachiopod resembling Cyrtia,
but with punctate shell, was seen (catalogued as No. 504), which is also
present in the shales at Ashland (1098 C 38).
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New Sweden Township.—In New Sweden Township an outcrop
(1096 A) was seen on-the middle road from Woodland to New Sweden,
on the west side of the road near the township line. This rock fur-
pished some characteristic species, as follows: ’

Fauna of 1096 A.

. Anoplotheca hemispherica. 5. Cf. Streptelasma calcula.

1

2. Leptena transversalis. - " | 6. Cf. Paleodelasma turbinatum.
3. Pentamerus cf. oblongus. =~ - 7. Cf. Cladopora fibrosa.

4. Pleurotomaria sp. ’

Drift bowlders.—Some of the better-preserved fossils were obtained
from drift bowlders, catalogued under the station number 1095. As
there can be no mistaking the fauna and the sandstone in these
bowlders, the faunas will be given.

The followmo fauna was found in a drift bowlder (1095 B) on the
farm of R. Wlthex at Woodland:

Fauna of 1095 B.

1. Leptena transversalis. 6. Cf.Trematospira multistriata (young).
2. Strophomena rhomboidalis. 7. Spirifer cf. niagarensis (young).

3. Orthothetes subplanus. 8. Pentamerus cf. oblongus.

4. Stropheodonta cf. perplana. 9. Orthis, two species.

5. Acidaspis tuberculatus. 10. Fragments of undetermined species.

A second bowlder from Woodland (1095 C) contained the followmg
species:
Fauna of 1095 C.

1. Leptena transversalis. 4. Favosites cf. niagarensis.
2. Gastropods, several small species. 5. Corals, several species.
3. Bellerophon sp. 6. Orthis sp.

The following fauna was found in a drift bowlder (1095 D) at Caribou,
Maine:
Fauna of 1095 D.

1. Lepteena transversalis. 5. Orthothetes sp.

2. Strophomena rhomboidalis. 6. Pentamerus sp.

3. Bilobites bilobus. : 7. Anoplotheca hemispherica.

4. Cf. Trematospira multistriata. 8. Several undetermined fragments.

In the township of Mars Hill (1296 F), near the north end of Mars
Hill, on the west side, in the field at its base, another bowlder was
found containing the typical fauna, the petrographic characters also
agreeing with the rock at the typical exposures.
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Fauna of 1296 F.

1. Strophomena rhomboidalis. | 8. Atrypa cf. reticularis.

2. Leptwena transversalis. 7. Orthothetes sp.

3. Pentamerus oblongus. 8. Several other brachiopod fragments.
4. Spirifer radiatus. 9. A few crinoid segments.

5. Atrypa cf. obtusiplicata.

- In the above lists the species cited are generally of small size for the
species represented.  Leptena transversalis is found in almost every
case,and in each of the very sparse collections is generally represented
by more than one specimen. The species was evidently very common.

The fauna of the Sheridan sandstone presents affinities with both the
Clinton and the Niagara of New York. Itis believed that the Sheri-
dan sandstone precedes’ the Ashland limestones, whose fauna is
described elsewhere. However, the actual stratigraphic relationship
of the limestone to the Shemdfm sandstone has not been observed.
Bilobites bilobus is not recorded from the Clinton. On the other hand,
Anoplotheca hemispherica is a Clinton species. It represents the upper
part of the Anticosti group.

: "ASHLAND SHALES.

Ashland Village.—In Ashland Village, along the road opposite the
hotel, and southward toward Masardis, are several outcrops of lime-
stones, calcareous shales, and sandstones which present stratigraphic
relationship to one another, but on account of the shear planes and
semislated structure, as Well as'the intervals unexposed, some doubt
must be held regarding the accuracy of the 1nterp1 etation.
~ The strike of the various exposures examined is northeasterly (N.
80° E., N. 85° E., N. 30°-50° E.), and the dip northwesterly at
angles of 60°, 75°, and 55°, thus giving the impression that the
exposures on the north-south 1oad are lower toward the south.

The irregular, blocklike masses of limestone opposite the hotel are
met on the southern side by yellowish, weathered shales. There is
then an interval of several hundred feet south of 1098 A 1 showmcr no
rock exposures.

On the east side of the road there is a 1ock cut (1098 A. 3), about
400 feet south of the hotel. The rocks in this exposure are calcareous,
thin-bedded shales, somewhat nodular and weathering yellowish from
iron oxide. Some layers contain nearly pure argillaceous shales,
others are calcareous. The calcareous layers are all somewhat arena-
ceous, showing pebbles of quartz, jaspers, and siliceous slates, mingled
with broken calcareous shells, and an approach to the conditions of
the Sheridan sandstone.

Bull. 165——4
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The fossils are corals, crinoids, and pieces of brachiopods. The
better specimens of fossils are from the finer shaly layers next the
calcareous layers. This exposure is 1098 A 3, and is the typical Ash-

land shale.
Fauna of 1098 A 3.

1. Leptena transversalis. 7. Calymene niagarensis.

2. Strophomena rhomboidalis. 8. Cf. Cyrtia n. sp. :

3. Orthothetes subplanus. 9. Spirifer cf. nympha Billings.
4. Atrypa reticularis. 10. Platyceras sp.

5. Orthis flabellites. - 11. Corals, undetermined.

6. Stropheodonta corrugata.

Winslow farm.—In the section at Winslow’s farm there is the
same confusion, due to the complication between the bedding and
cleavage planes. This section was examined and reported by Dr.
Gregory. It is station 1098 K 1-5, and is in the field east of the
road, on Winslow’s farm, 1% miles south of Ashland.

At the western end of the section K 1 is a fine-grained calcareous
sandstone, dark gray in color, with occasional mica grains. It weathers
to a brown rottenstone. The strike of what appears to be the bedding
is N. 60° E.; the dip is 40° to 50° NW.

Passing eastward over the edges, the next exposure (K 2) is still a

calcareous sandstone of the same character, with lenticular massesand -

layers of limestone conglomerate, made up of crinoid and coral frag-
meénts and well-worn pebbles of siliceous rock and limestone. The
contact between the calcareous, shaly sandstone and the conglomerate
rock is sharp. The whole is much broken up by cleavage and fracture
planes. The strike and dip are as above.

At the next exposure eastward, 300 feet east of K 2, is K 3, which
is a fine-grained gray sandstone, weathermg brown, httle or not at all
calcareous. The bedding of this rock, as indicated by darker strata,
has a strike of N. 35° W. and a dip of 10° NE. What were taken for
cleavage planes strike N. 45° E., with a dip of 70° NW. This agrees
better.with the structure of adjacént rocks. Other planes of fracture
strike N. 85° W, dipping 20° NE., and strike N. 30° W., standing verti-
cal. No fossils were seen in the terlane Still farther eastward, 100
feet beyond K 3, an outcrop marked K 4 is seen. This is a sandstone

shale with calcareous conglomerates. In these calcareous masses are

fragments of shale, siliceous, well-worn pebbles as large as 3 inches in
diameter, and fragments of cracked limestone. Beyond this is a large
mass (K 5) of the fractured limestone, 100 by 8 by 5 feet. No good
fossils were collected, but the fragments are of the same corals, brachi-
opods, and other forms seen in the Ashland limestone.

The rocks are in appearance much like those in Ashland Village,
with the exception that in the latter exposures the conglomerate mass
is not so clearly expressed. The fossils in the shale correspond closely
to the fauna of Ashland shale already listed.
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Fauna of 1098 K 2.
1. Orthothetes subplanus. 6. Brachiopods, several undetermined
2. Strophomena rhomboidalis. species.
3. Stropheodonta perplana Billings. 7. Corals, several species.
4. Orthis cf. elegantula. 8. Crinoid stéms.
5. Spirifer bicostatus.

The Ashland shales, the Sheridan sandstone, and the Ashland lime-
stone contain faunas of the Eosilurian, and from the evidence of
structure already collected it is difficult to tell their exact relationship
to one another. The writer’s interpretation, with his present knowl-
edge of the facts, is that the shales are older than the limestones, and
that the Sheridan sandstones are of the same age as the shales.

The disturbances which occurred in the ash beds and the associated
Sheridan sandstone may also account for the fragmental condition of
the Ashland limestone. If so, it is necessary to consider the limestone
as already consolidated. This might have been the case and still the
difference in age might be very slight, geologically speaking, for the
consolidatjon of a coral reef deposit, though it might take centuries,
does not require long geologic periods.

In case the volcanic disturbances took place during the “general
Niagara time, the faunas and the condition of the several kinds of
rock and their irregular relations may be-rationally accounted for.
In the faunas themselves there is clear evidence for the separation of
the Square Lake fauna from those now under consideration. The
Square Lake fauna is clearly equivalent to the Lower Helderberg of
the New York series, and nearly to the ‘ Delthyris Shaly limestone”
part of it. The Ashland limestone, Ashland shale, and Sheridan sand-
stone faunas are all older and may be correlated more closely with the
Niagara of the New York series.

It is to be observed, however, that the Sheridan sandstone faunas
combine species of typical Niagara or even Clinton stages of New
York with other species not found in that region -below the Lower
Helderberg. We may cite, for instance, Cypricardinia lamellosa and
Phacops logani. Not only these, but closely allied species are found
in the two faunas.

In New Sweden, on the Olivenbaum farm (1096 H), a fine-grained
shale, calcareous, but with enough siliceous grains to preserve the
congistency of the rock after the lime is leached out, contains numer-
ous crinoid stems, and among them are recognized plates of Caryocri-
nus ornatus, which determine the age to be that of the Clinton or
Niagara of New York. For the present these may be referred to the
Ashland shales.
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ASHLAND LIMESTONE.

The limestone at Ashla.nd was referred to by Hltchcock in his report
for 1861, as follows: -

The next belt of this limestone [referring to seven patches of the Lower Helderberg
group] noticed is in Ashland, where it has been burned for lime. This bed is largely
fossiliferous, containing the Favosites gothlandica, a Zaphrentis, Strophomena rhomboid-
alis, etc. It occurs in three places in this town, viz: In the center, opposite the
hotel; a mile south, and a mile north of the village. The rock at the southern locality
dips 70° westerly; but the comparison of all the exposures of the limestone here
show that it forms the base of an anticlinal axis; consequently the rocks on the east

and west sides of it are newer, that is, of Devonian age.

Billings, in his paper in the Proceedings of the Portland Society,’
does not describe this particular fauna. The fauna from Masardis is,
however, listed as follows:

Fossils from Masardis.—The fossils from Masardis are Crinoids, a new species of
Orthis, Strophomena rhomboidalis, Spirifera nympha, Atrypa reticularis,. and Cheirurus
tarquinius. 'This rock is also Upper Silurian and of the same age as that at Square
Lake. One of the species, C. tarquinius, is quite common at Port Daniel, on the Bay
of Chaleur, where it is associated with Bronteus pompilius, so characteristic of the
Square Lake limestone.

The typical locality for the Ashland limestone is a ledge opposite
the Ashland Hotel, in Ashland Village. The limestone is mainly a
pure gray limestone, but much fractured, as if broken in process of
faulting. This fragmental, brecciated condition is common to it wher-
ever seen, and as far distant as the Dudley farm in Castle Hill (1415 L)
the limestone, though in apparently comformable beds in the series of
shales and slates, presents the same brecciated appearance.

The study of the fossils has led the writer to associate the following
outcrops as all belonging to the same general horizon, and if not belong-
ing to a continuous calcareous set of strata the probabilities are in
favor of regarding them as more or less local calcareous masses in a
series of calcareous shales of approximately the same geologic age.
Ashland, 1098 A 1. Ledge opposite the hotel in Ashland Village.

1098 F 1. On Gilman’s farm, three-fourths mile south of Ashland, along
the Masardis road.
1098 K 4. In field east of road, on Winslow farm, 1} miles soutl. of Ash-
land Village.
Castle Hill, 1415 L. On the L. W. Dudley farm, 2} miles west of Mapleton Village.
Chapman, 1099 D 6. On the W. H. Littlefield farm, ‘west of road along west side of

Chapman (called ‘‘Swanback’’ road), three-fourths mile south
of Mapleton line.

1 Agriculture and Geology of Maine,second series (=Sixth Ann. Rept.), Augusta, Me., 1862, p. 240.
3 Proc. Portland Soc. Nat, Hist., Vol. I, Pt. 11, pp. 104-126.
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Ashland Village.—At Ashland Village the following species were

found:
Fauna of 1098 A 1.

1. Strophomena rhomboidalis. 17. Rhynchonella cf. stricklandi.
2. Anoplotheca hemispherica. 18. Rhynchonella cf. nympha, oblata.
3. Leptena transversalis. 19. Rhynchonella, several small species.
4. Orthothetes subplanus. 20. Mytilarca canadensis.
5. Atrypina imbricata. 21. Cypricardinia lamellosa.
6. SpirifernymphaBillings(cf.radiatus). | 22. Cypricardinia cf. depressa.
7. Stropheodonta perplana Billings. 23. Cypricardinia cf. crassa.
8. Atrypa cf. neglecta. 24. Strophostylus elegans.
9. Atrypa cf. nitida. 25. Platyceras cf. retrorsum.
10. Atrypa cf. intermedia. 26. Phacops logani.
11. Orthis sp. ' 27. Dalmania cf. anchiops.
12. Meristella sp. 28. Bronteus cf. pompileus.
13. Pentamerus liqueatum. 29. Favosites niagarensis.
14. Pentamerus cf. galeatus. 30. Cf. Polydelasma turbinatum.
15. Spirifer cf. Jaschei (perlamellosavar.) | 31. Cf. Diphophyllum ceespitosum.
16. Cf. Trematospira sp. 32. Corals, several undetermined.

Gilman farm, Ashlond.—At Gilman’s farm, Ashland, the following

species were found:
Fauna of 1098 F 1.

1. Strophomena rhomboidalis. 12. Nucleospira cf. pisum.
" 2. Orthothetes subplanus. 13. Spirifer bicostatus.

3. Meristella cf. levis. : 14. Lichas boltoni.

4. Meristella, several species. 15. Proetus cf. junius.

5. Rhynchonella cf. stricklandi. | 16. Avicula textilis.

6. Rhynchonella cf. cuneata. 17. Mytilarca cf. canadensis.
7. Rhynchonella several undetermined | 18. Cypricardinia lamellosa.

species. 19. Platyceras, several species.

8. Rhynchospira formosa. 20. Gastropods, eight undetermined spe-
9. Trematospira cf. globosa. cies.

10. Trematospira cf. formosa. . 21. Orthoceras sp.

11. Nucleospira concava.

N

Winslow farm, Ashland.—In a limestone lens on the farm of K.
Winslow, Ashland, the following species were found:

Fauna of 1098 K 4.

1. Corals, several undetermined. 3. Platyceras, small species.
2. Strophomena rhomboidalis. 4. Orthothetes sp.

Dudley farm, Castle Hill.—On .the Dudley farm, Castle Hill, the
following species were found: '

Fauna of 1415 L 2.

1. Strophomena rhomboidalis. 6. Pentamerus oblongus.

2. Stropheodonta varistriata. 7. Lichas boltoni. .
3. Leptena transversalis. 8. Dalmanites imulurus. -
4. Hyatella congesta. 9. Paleeocyclus rotuloides.

5. Nucleospira pisum. 10. Several undetermined brachiopods.
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The following specimens from the Dudley farm, same limestone,
were collected by Olaf O. Nylander:

‘Fauna of 1415 L.

1. Atrypa marginalis. 5. Leptena transversalis.

2. Conchidum knighti (cf. nysius). 6. Spirifer radiatus (=S. nympha Bil-
3. Pentamerus oblongus. lings).

4. Eatonia medialis var. 7. Nucleospira pisum.

Littlefield form, Chapman.—On the Littlefield farm, in Chapman,
the following species were collected:

Fauna of 1099 D 6.
1. Dalmanites limulurus. 4. ?Cyrtia sp.
2. Nucleospira pisum. 5. Brachiopods, several minute species.
3. Stropheodonta varistriata. 6. Corals.

Two drift bowlders (1095 G and H) picked up by Mr. Olaf O. Nylan-
der, the one in Fort Fairfield, the other in Presque Isle, contain the
same fauna, viz:

' ‘ Foauna of 1095 G.

1. Strophomena rhomboidalis.
2. Atrypa neglecta. .
3. Atrypa (Whitfieldia) nitida.

Fauna of 1095 H.

1. Conchidum kuighti (cf. nysiﬁs).
SQUARE LAKE LIMESTONE.

The Square Lake limestone is a gray-fragmental limestone, chiefly
composed of fragments of corals, crinoids, and more or less perfect
fossil shells. The outcrop is on the western shore of Square Lake (or
Sedgwick Lake), one of the chain of larger lakes in northeastern
Maine. The fossiliferous locality is small and near water level, on the
shores of Square Lake, at a position opposite the eastern head of
Eagle Lake, in the southwestern quarter of T. 16, R. 5. '

The fauna has been collected by several geologists. Specimens of
the collection made by C. H. Hitchcock and described by E. Billings
are in the Amherst Geological Museum. But the writer believes,
from the best information he can obtain, that the types of the descrip-
tions published in the Proceedings of the Portland Society of Natural
History were destroyed in the fire which demolished the society’s
building.in 1866 (see p. 31). :

The fauna of this particular limestone is clearly distincet from the
other limestone faunas of Aroostook County at present known (v1z, the
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Ashland limestone).

THE SQUARE LAKE FAUNA.

5b

It approaches the fauna of St. Helena Island,

Quebec, and appears, from what is known of it, to be represented by
the limestones in southern Quebec, about Lake Memphremagog.

Petrographically, the Square Lake limestone differs from the Ash-
land in its freedom from the fractures and faulting which the latter

presents wherever seen.

This may be a local peculiarity, but it never-

theless serves to confirm belief in the later period of formation, to

which the fossils testify.

The collection from Square Lake in the hands of the writer was
made by Olaf O. Nylander, and was purchased for the United States
Geological Survey. The specimens have been studied in connection
with the original description of the fauna by Billings, published in

" the proceedings of the Portland Society.!

A list of the species reported by Billings, and other lists by Bailey

\

and Mclnnes, are given on a preceding page (p. 32).

Most of the

specimens of the present collection are recognized as species named
by the authors above mentioned. Some of the specimens are not so

recognized, or are species new to the fauna.

The list is given below,

and follows the order of genera adopted by Billings, indicating the
. -~cases of identity by reference to Billings’s species by number:

O O W N =

© ® -3

10.
11.
12.

13.
14,
15.
16.
17.
18.
19.

21.
22.
23.
24.

Fauna of 1094 A.

. Favosites sp. (=Bl1.) 25. Rhynchonella pyramidata.

. Zaphrentis cf. rugulata. (=B2.) 26. Rbhynchonella transversa.

. Cladopora cf. seriata. 27. Rhynchonella cf. vellicata.

. Cf. Cheetetes. 28. Fatonia medialis. (=B20.)

. Cf. Stromatopora. 29. Eatonia medialis var.

. Crinoid stems of several species. 30. Atrypina imbricata

(=B4, 5.) | 31. Atrypina cf. disparilis. (=?B21.)

. Lyriocrinus cf. melissa. 32. Trematospira maria. (=B22.)

. Strophomena rhomboidalis. (=B8.) | 33. Trematospira hippolyte. (=B23.)

. Strophomena punctulifera. (=B9.) | 34. Trematospira multistriata.
Strophomena indenta. (=B10.) 35. Trematospira simplex.
Strophodonta cf. perplana. (=B11.) | 36. Rhynchospira electra. (=B25.)
Strophonella leavenworthana. - 37. Nucleospira pisiformis.

(=?B14.) | 38. Nucleospira ventricosa.
Cf. Leptena sp. 39. Parazygadeweyi.  (?=B19) (‘‘Rens-
Orthothetes cf. subplanus. (=?B14.) geleria Portlandica Bill.”’) ’
Orthis subgarinata: 40. Cf. Cryptonella eximia.
Orthis oblata. 41. Atrypa reticularis. (=B26.)
Orthis cf. eminens. (=?B13.) 42. Atrypa reticularis (with fringe).
Orthis, two undetermined species. 43. Athyris harpalyce. (=B28.)
Orthis cf. discus. (=B12.) 44. Athyris sp.

. Bilobites varica. 45. Spirifer macropleurus. (=B29.)
Rhynchonella mainensis. (=B15.) | 46. Spirifer hesione. (=B30.)
Rhynchonella nucleolata.” (=B16.) | 47. Meristella princeps.

Rhynchonella agpasia. (=B17.) 48. Meristella bella.
Rhynchonella bialveata. (=B18.) 49. Meristella leevis.

1 Proc. Portland Soc., Nat. Hist., Vol. I, Pt. II, 1869, pp. 104-125.
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50. Meristella arcuata. 56. Phacops trajanus. (=B36.)

51. Strophostylus cf. elegans. 57. Proetus macrobius. (=B37.)

52. Murchisonia hebe. 58. Proetus junins. (=B38.)

53. Platyceras, 8-10 distinct forms (?spe- | 59. Bronteus pompileus. (=B39.)
cies). (=B3l and 32.) 60. Lichas bigsbyi. (=B40.)

b4. Gastropods, undetermined. (=?B33.) | 61. Cypricardinia lamellosa.

55. Orthoceras sp.? (See B34.) ' 62. Lamellibranch, undetermined.

The age of this limestone is distinctly the same'as that of the Lower
Helderberg formation of New York, as Billings has already stated.
The precise correlation of the Square Lake fauna is to be determined
by comparison of the two faunas, species by species.

A glance at the lists shows us that there are many species peculiar
to the Maine facies, and the question arises: Is it possible to recog- -
nize in the Maine fauna the stage of development corresponding to
one or other of the stages exhibited by the rich subfaunas of the New
York section?

Although the full discussion of the biologic characteristics of these
faunas is reserved for a future work, it may be of interest to state
here the principles upon which correlation can be established on
grounds of biologic evolution alone, and to illustrate them by a typl-
cal discussion.

The rhynchonellas of the Square Lake fauna are abundant and well
preserved, and we have in the several New ‘York faunas of the Neosi-
lurian and Eodevonian abundant representatives of this genus. There-
fore the true rhynchonellas, and the forms which, although distributed
in other genera, are evidently, from an evolutional point of view,
closely related to them, have been selected.

1f fossils can be 1ehed on to signify the stage of evolutional muta-
tion in which ‘they lived, a' study of a single group should furnish
direct evidence of the stage of the fauna investigated. Many figures
have been made in the course of these investigations, and although the
subject can be satisfactorily treated only in an elaborate illustrated
" monograph, the principles of the study and an indication of the
importance and definiteness of the results obtained can be indicated,
preliminary to the préparation of such a monograph, for which much
- minute study and a great number of illustrations will be required.

. - &
CORRELATION OF THE RHYNCHONELLAS OF THE SQUARE LAKE FAUNA.

GENERIC CHARACTERS.

In estimating the geologic age of any fauna, the biologic relations of
the species of each genus may be studied separately, and bear their

own testimony as to the position they occupy in the general evolution
of the race.
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The rhynchonellas are particularly interesting for this purpose,
because in the typical New York sections of the Lower Helderberg,
which at first glance seems most nearly related to this Square Lake
fauna, this genus is represented by an abundance of individuals which
have presented a wide divergence of form and size. By examination
of the facts we may expect, therefore, to discover the placo occupied
by the Maine specimens, generically as Wcll as specifically, in the his-
tory of the mutation of the race.

The characters of the Rhynchonellide as a family were notably dif-

ferentiated ‘‘ very early, and have been perpetuated up to the present

without departure, at any time, from the early derived type,” as Hall
and Clarke remarked in 1894." In the.family twenty-four genera are

" recognized by Schuchert.® Schuchert’s list is a revision of Hall and

@

Clarke’s classification of 1893-94.°
Of these twenty-four genera, fourteen are represented by Paleozoic
species, as follows:

1. Rhynchonella, Fisher de Waldheim, | 8.  Hypothyris, King, 1848 (not Phil-
1809. . lips, 1841). :

2. Rhynchotrema, Hall, 1860. 9. Pugnax, Hall and Clarke, 1893.

3. Rhynchotreta, Hall, 1879. 10. Eatonia, Hall, 1857.

4. Camaroteechia, Hall and Clarke, | 11. Cyclorhina, Hall and Clarke, 1893.
1893. 12. Rhychopora, King, 1856.

5. Leiorhynchus, Hall, 1860. 13. Terebratuloidea, Waagen, 1883.

6. Wilsonia, Kayser, 1871. ’ 14. Orthorhynchula, Hall .and Clarke,

7. Uncinulus, Bayle, 1878. 1893.

Of these genera, the following are reported from rocks of the Lower
Helderberg or Oriskany age in North America, viz: Rhynchonella,
Rhynchiotrema,Camarotcechia, Wilsonia, Uncinulus, Eatonia. The genus
Rhynchotreta contains no species of as late age as Lower Helder-
berg. The genera Leiorhynchus, Hypothyris, Pugnax, Cyclorhina,
Rhychopora, and Terebratuloidea, so far as present knowledge extends,
have no species as early as the Oriskany.

In the discussion of the correlation of the Square Lake fauna, which
contains an Eatonia, we are thus restricted to six genera: Rhyncho-
nella, Rhynchotrema, Camarotcechia, Wilsonia, Uncinulus, and Eatonia.
Eatonia may be removed from the discussion for the time on account
of its marked difference from the other forms. It is important, first,
to ascertain what are the generic characters of the other five groups,
since the characters for determining the particular age must be sought
among' those which are subordinate to generic rank.

Of these genera, Eatonia is represented in the Square Lake fauna
by numerous specimens of Zufonia medialis. This species is also
abundant in the Delthyris Shaly limestone of eastern New York. As

1 Pal. New York, Vol. VIII, Pt. II, p. 342.
2Bull. U. 8. Geol. Survey No. 87, p.121.
8 Rept. State geologist New York, Vol. 71,1893, p. 935; and Pal. New York, Vol. VIII, Pt. 11,1894, p. 35
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the genus is not reported ata lower stage than the Lower Helderberg,!
and the species is not known from a lower horizon than the Delthyris
Shaly limestone, the presumption is strong, from this evidence alone,
that the Maine fauna is not much older than the Delthyris Shaly lime-
stone of the New York section.

Of the family Rhynchonellid, the followmg genera are Iecognlzed
in America at lower horizons than the Lower Helderberg:

Orthorhynchula. ... ... .. . .. . ... .. ... Ordovician.
Rhynchotrema. . ... ... . ... e Ordovician.
Rhynchotreta. ............_ .. e Silurian.
Camaroteechia. .. ... . ... . ... .. .. Ordovician-Silurian.
Wilsonia . ...l Silurian.

Uncinulus. . ... ..o il Silurian.
Rhynchonella. ... . .o ..o .il.. Silurian.

Thus it is shown that the ancestral origin of the Lower Helderberg
forms must be sought within these seven genera.

The only species of Uncinulus reported from below the Lower
Helderberg is U. stricilands, from Waldron, Indiana, Louisville, Ken-
tucky, and strata of Niagara age. Rhynchotl ema is abundantly repre-
sented in the Ordovician by &. capax, reported from Indiana, Ohio,
Illinois, Missouri, Wisconsin, Iowa, Minnesota, Anticosti, Manitoba,
and Hudson Bay. The closely allied species £. inwguivalve is reported
from the Trenton of Drummonds Island, New York; Kentucky; Ten-
nessee; Illinois; Wisconsin; Iowa; Minnesota<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>