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INTRODUCTION. 

Progress in other States.—Through the intelligent exertions 
of Smith, Aldrich and others, the Tertiary Geology (including 

paleontology and stratigraphy) of Alabama is fairly well known. 
Hilgard pointed out the general scheme of Mississippi stratigra- 
phy long ago. Recent surveys are bringing to light the true 
disposition of the various Tertiary terranes on the Gulf west of 
the Mississippi. 

Georgia behind the other States.—Our knowledge of the Ter- 
tiaries of Georgia, however, is most deplorably small. About the 
Florida line, to be sure, as well as along the Chattahoochee, the 
Alabama line, a few facts have been noted that are important so 
far as they go. Spencer while State Geologist, published a map 
of western Georgia on which the subdivisions of the Eocene, 
worked out in Alabama, were made to pass up to the northeast in 
a fairly regular manner to the eastern border of his map. So far 

-as the distribution of the stages of the Eocene is concerned on 
that map, it is wholly hypothetical and bears almost no semblance 

to the truth. The beds he represents, upon the Chattahoochee, 
are very quickly blanketed under a northern extension of the 
Oligocene as has been indicated, though on a small scale map, in 
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Bulletin 15, p. 42. This we determined several years ago (See 
Amer. Geol., vol. 18, 1896, p. 236). We now have good Oligocene 

collections from Cuthbert, Dawson, Smithville, Americus, Ander- 

sonville, and even Rich Hill, north of Fort Valley and east of 
Roberta. Perry, Haynesville and Hawkinsville are all Oligocene 

localities. 
On the east side of the Ocmulgee, however, along the railway 

leading back to Macon, imperfect specimens indicate a Lower 
Claiborne horizon, for the lower country at least. 

RECENT INVESTIGATIONS. 

Lower Claiborne. 

Griswold.—About a year ago, while on our way to take 
charge of geological work in Louisiana, we collected at some fine 

fossiliferous localities of this horizon -in the vicinity of Griswold, 
and heard of several others in the same general region but had no 

time to inspect them. This outcrop is in a V-shaped valley about 
two miles south of Griswold or about 10 miles east of Macon. 
The Lower Claiborne rock consists of a hard bed of the typical 
‘‘buhrstone,’’ of former geological works, about 1o feet in thick- 

ness, replete with fossil remains. In less indurated, or in sandy 
seams, and just below the main bed many fine specimens of 
silicified shells were collected. Sandy beds were noted below the 

above-mentioned hard layer for a distance of 40 feet. Above, 

and between this outcrop and the station, red sandy hills rise to 

the height of 140 feet above the fossiliferous bed or above the 
station, the latter two points being upon about the same level. 
Near the station were noted red sands mottled with white clay. 

One mile west of Griswold extensive white clay deposits were 
found along the line of the railway leading to Macon. 

Lignitic. 

Woods Bluff Beds. 

Roberts.—It is, however, to the interesting outcrop near the 

little station on the railway leading from Macon to Milledgeville, 

about seven’ miles in an easterly direction from Macon that we 

would call special attention in the present paper. 
The exact locality is one mile east of the station in a railway 

cut about 30 feet deep. The light gray sandy clays in the lower 
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portion of this cut, which become upon drying a light olive gray, 
remind one at once of the uppermost Lignitic or Woods Bluff 

beds about Ozark, Alabama, as described in Bulletin 9. We 
notice that the fossils consist mainly of bivalves, and though 

seemingly whole while in the wet clay, crumble and fall to pieces 
on drying or exposure to the atmosphere. They are gone entirely 

from the upper part of the cut, and their presence there ever 

might even be questioned. 

General stratigraphy of Woods Bluff beds.—Before entering 
into details regarding this upper Lignitic fauna, we may well 

devote a little space to a consideration of the geographical posi- 
tion of this outcrop in its relation to outcrops of like age further 
west. 

Specimens recently sent from a well at Sour Lake, Texas, 

2,500 feet in depth showed molluscan forms closely related to 

Melanopsis planotdea Ald. and Ostrea var. of some of the large 
Lignitic species. 

The Sabinetown bluff we have already identified with the 

Wood’s Bluff beds. But between this locality and Alabama we 
have seen no traces of an upper Lignitic horizon. We would 
naturally expect to find:such beds constituting the upper strata of 
the great Lignitic embayment of the Mississippi valley, recently 
mapped in our Louisiana Survey Report for 1902. MHilgard’s 
identification of fossils from this horizon from the Lake Provi- 
dence borings we have shown in the Report just mentioned to be 
erroneous. Farther east the Woods Bluff beds are typically 

displayed through the second tier of counties from the southern 
border of Alabama. 

Easternmost outcrop.—So far, we are impressed with the 
extreme southern location of all these beds. Our surprise is 

therefore the greater when we find this Woods Bluff outcrop roo 

miles east and 75 miles farther north than any outcrop ever before 
known. 

That the Lower Claiborne beds take this northeasterly deflec- 

tion upon crossing the Chattahoochee is well known; though they 

are often hidden by younger deposits, they do crop out in central 

Georgia as we have just proven, and come again to the surface in 
great force in the Carolinas, to feather out again in southern 
Virginia. 

Meaning in Embayment history.—The bearing of these facts 
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on the history of the Mississippi embayment is at once interesting 
and important. 

The age of the Woods Bluff sub-stage therefore marks the 
greatest southern retreat of the Gulf’s waters during the Eocene 
era. For the Lower Claiborne seas began to make an inroad 
upon the area now occupied by western Mississippi, and the 
Jackson seas reached the region of Crowley’s Bluff, Ark., or still 

farther north. Again the sea or Gulf water was forced back and 
the Vicksburg beds were deposited over an area strikingly similar 
to that represented by the Woods Bluff deposits. 

Kind of sediment, meaning.—The character of the material 
composing the Woods Bluff outcrop near Roberts is also well 
worthy of remark. Asa rule, naturally, the Tertiaries along this 

Archzean border have derived their sediment from the quartz and 
feldspars so abundant in the crystalline rocks close at hand. In 

fact the Eocene beds of the eastern part of Georgia, save the 
buhrstone beds, are composed of rather coarse sand and clays of 

various kinds and colors, but especially of white or whitish de- 

cayed feldspars resembling sometimes the purest kaolins. They 
are wrought to a considerable extent in this State and South 

Carolina. Not so with this Woods Bluff bed. Its origin is evi- 
dently of a secondary nature or, at any rate, precisely the same as 

that of the beds of the same age in southern Alabama and at 
Sabinetown, Texas. This would lead to the inference that there 

were currents capable to transport earlier Eocene and Cretaceous 
materials along the shore or in shallow waters from, probably, 

the Alabama region to central Georgia. 

Other Beds and Horizons. 

Grovetown.—So far as the general appearance of the lower 
Tertiary beds are concerned, one has only to visit the vicinity of 

Grovetown to form a fair idea upon the subject. To the north- - 
west of the railway, and perhaps one-half mile west of the resi- 
dence of Dr. Hatton, one sees in the lowest stream basins sand 

beds with much clay and many quartz pebbles. About and above 
such places are at least 20 feet of similar arenaceous beds though . 

hardened, ‘presumably by calcium carbonate. This whitish rock 

is used for chimneys and a few other purposes. They seem to 
contain no fossil remains. Above, however, from 10 to 30 feet 

come stiff white clays with small bivalve shells and some Bryozoa. 
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In the harder part of this layer the best fossils are to be found. 
At Mr. Reed’s place, four miles south of Grovetown, a shaft 

has been sunk to the depth of 90 feet for prospecting purposes. 
It started in an impure lignite bed some 20 feet thick though 
intercalated with clayey layers of varying thickness. Below, 
appear white rocky ledges from four to six feet thick, presumably 
of the same horizon as those described one-half mile west of Dr. 
Hatton’s. Still lower are white chalky clays with here and there 

masses of quartz pebbles; and lowest of all the ‘‘chalk’’ boulders. 
West of Grovetown, near the 16th milepost on the railway from 

Augusta, ferruginous sandstone occurs in considerable masses. 
Purple, pink, white and yellow clays are to be seen in many 

localities. 
The fossils from this locality consist most exclusively of 

Oyster fragments and a large, long, plicated species of Modzola. 
We prefer to obtain further collections at this place before decid- 
ing definitely regarding its horizon. 

FossILs AT ROBERTS. 

As stated above, the fossils near Roberts are not well pre- 
served, but the following species have been identified, : ' 

Venericardia planicosta, Psammobia ozarkana, Lucina cf. sym- 

metrica, Nucula ovula, Protocardia lenis, var., Periploma, smaller, 

more inflated than collardi, Meretrix var. nuttalliopsis, Yoldia ala- 
richiana, Volutilithes petrosus, ? Chysodomus striatus, Turritella 
clevelandia var. 
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INTRODUCTION. 

In the summer of 1900 the headquarters of the Cornell Sum- 
mer School of Field Geology were at Trenton Falls, New York. 
Four weeks were spent by Dr. H. F. Cleland, Mr. Tho. A. 
Caine, and the writer, in a detailed study of the section exposed 
in the gorge. In the course of the work we collected from each 

layer, beginning with the lowest; noted the relative abundance 

of the more common species; and saved specimens from each 
layer for careful study in the laboratory. Unfortunately such 

study has not yet been made; but as this is the type section of 

the Trenton, the writer has thought that perhaps it would be 
worth while to give the following preliminary note in order to 
show the range of the common species. The faunal lists are a 
compilation from the note books which were kept separately, but 

the writer is responsible for the grouping into faunules. The 
sixty-eight divisions of the field work have been reduced to 

sixteen.* 

PREVIOUS WORK. 

Theodore G. White, in his Faunas of the Upper Ordovician 
Strata at Trenton Falls, N. Y.,t gives a short account of the 

literature of this section, and it is unnecessary to repeat it here. 
Mr. White’s paper contains a detailed section, but is the result 

of hurried work at an unfavorable time of the year, November. 

He divided the section into twenty-three zones. Deducting 
the first three, which are duplicated, there remain twenty faunal 
zones, eleven of which are reported as containing more than one 

species. Only one of these zones was considered sufficiently 

characterized by any fossil or group of fossils to be mentioned 
especially, and that was D21, which was called the zone of 

Rafinesquina deltoidea. It was six feet in thickness and corre- 

sponds to the top of M, just below the Rajinesquina deltoidea zone 
of the present paper. 

After describing the Rathbone Brook and Poland Limekiln 
sections, certain conclusions were drawn from a study of the 

faunal lists. The first three are as follows: 

- *My thanks are due to Dr. Cleland and Mr. Caine for permission to use 
the notes. 

+Trans. N. Y. Academy Sciences, Vol. XV, pp. 71-96, April 3, 1896. 

as 
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First: The almost universal prevalence of Orthis tes‘udimarta, 
Rafinesguina alternata, Plectambonites sericeus,, Orthoceratites, 

Asaphus platycephalus and Calymene senaria throughout the 

formation. 
Second: The much greater number of forms found in the 

Black River zones, and in general, also in the lower zones than 

in those above. 
Third: The presence of crinoids; Prasapora, Rhynchotrema 

inequivalvts ; and Trinucleus concentricus, principally in the lower 

parts. 
The fourth, fifth and sixth are not quoted, as they are not 

pertinent to the present paper. 
Prosser and Cumings* measured the section very accurately 

and corrected the statigraphy of Mr. White's paper. They 

made no attempt to divide the section faunally, however. 

THE SECTION. 

A. 1-20 of field notes. Lower part of A, of Prosser and 
Cumings. Zone of 77iplecia extans. 

Lowest layers exposed in the section. It extends from water 
level at the Narrows to the footpath. Fine grained, dark gray 

limestone, in layers from one to eleven inches thick, alternating 

with thin, shaly layers. About eight and one-half feet below 

the path is a very fossiliferous layer, from which good specimens 

of Tyrocholites, Murchisonia, Triplecia, and the two common 

trilobites may be obtained. 15 ft. ro in. =15 ft. ro in. 

Lingula sp., r, Calymene senaria, c, 
Trematis terminalis, r, Ceraurus pleurexanthentus, iis 
Dalmanella testudinaria, r, Leperditia sp., f, 
kajinesquina alternata, c, Stictopora sp., Ir, 
Plectambonites sericeus, rr, Monticulipora lycoperdon, c, 
Triplecia extans, r, Ctenodonta levata, r, 

Zygospira recurvirostris, Yr, ~Trocholites ammontus, f. 
Bellerophon bitobatus, r, ~ Orthoceras Sps., Cc, 

Murchisonia gracilis, rr, ~Lindoceras sp., ¥ 

Asaphus platycephalus, r, Crinoid columns, c. 

. 

* Lower Silurian Sections. Fifteenth Annual Report Re the New York 
State Geologist. 1895. Vol. I, p. 619. 
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Be 21-30 of field notes. . Upper part of) A., P. & ©. 
This zone extends from the hard layer below the path at 

Sherman Falls to the first prominent seam in the face of the fall. 
Irregular beds of quite pure fine grained limestone in layers two 
to eight inches thick, separated by shaly partings. Contains a 
few layers of coarser grained, semi-crystalline limestone. The 
upper 2 ft. 8 in. forms a band which is made noticeable by the 
nodular appearance of its weathered surface. It contains many 
Peeoidal remains: © 9/ft, gin. == 25 ft27 in. 

Lingula rectilateralis, rr, Murchisonia gracilis, rr, 

Trematis terminaits, rr, Asaphus platycephalus, c, 
Damanella testudinaria, r, Calymene senaria, Cc, 

Plectambonites sericeus, r, Leperditia sp., ¥ 

Rafinesquina alternata, 1, Stictopora elegantula, rr, 
Zygospira recurvirostrts, tr, Monticulipora lycoperdon,* c 
Ctenodonta levata, rr, = Orthoceras sp., ¥ 
Bellerophon bilobatus, r, Crinoid columns, c. 

Sogn on novess. OAs | Pe 8a C, 

Three to five inch layers of more impure limestone separated 
by shaly partings. Interbedded with these are a few thin, 
coarsely crystalline layers which are, especially toward the top, 

full of Dalmanella testudinaria. Some of the other layers are 

made almost entirely of crinoid stems. This zone forms the 

conspicuous layer in the upper part of Sherman Falls. Io ft. 
Sime —— 36 ft. 3 in. 

Trematis terminalis, rr, Calymene senaria, f, 
Dalmanella testudinaria, c, Ceraurus pleurexanthemus, iY. 

Zygospira recurvirostris, rr, Leperditia sp., f, 
Bellerophon bilobatus, rr, ~~ Orthoceras sp., tT 

Monticulipora lycoperdon, c, Crinoid stems, a. 
Asaphus platycephalus, c. 

Soe Or mores... aft, Sin. of Aly Pe rGeC: 
Impure shaly limestone at the base, grading into purer blue 

black layers with shaly partings. Best exposed for collecting on 
the east side of the stream above Sherman Falls. Most fossilifer- 

. 

* This name is used throughout this paper in the : same meaning as in 
Vol. I, Pal. of N. Y. 
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ous near the top. It includes nearly half of the heavy black 
layer so prominent along the path between Sherman and Lower 
High Falls. Zone of Plectambonites sericeus. 13 ft. 5 in. = 

49 ft. 8 in. 

Lingula sp., f, Asaphus platycephalus, c, 
Trematis terminalis, r, Calyniene senaria, Cc, 

Dalmanella testudinaria, c, Diplograptus amplexicaults, rr, 
Flatystrophia lynx, rr, Stictopora sp., IT, 
Rajinesquina alternata, r, Monticulipora lycoperdon, r, 
Plectambonites sericeus, aa, — Orthoceras sp., Tf, 

Ctenodonta sp., rr, Crinoid columns, c. 

Bellerophon bilobatus, r, 

E. 43 of notes. Upper part of A,, P. & C. 
Blue black, fairly pure limestone, whose surface becomes very 

rough on weathering. Best exposed for collecting on east side 

Of stream... 7 7Zlebite Zone a) bth. 7) i=" 5 he oe 

Trematis terminalis, c, Asaphus platycephalus, a, 
Dalmanella testudinaria, r, Calymene senaria, a, 

Platystrophia lynx, rr, Diplograptus amplexicaults, c, 
Rafinesquina alternata, r, Monticulipora lycoperdon, rr, 
Zygosptra recurvirostris,c,  ~Orthoceras sp., ¢, 
Bellerophon bilobatus, rr, Crinoid columns, c. 

F. 44-46 of notes... Base of: Al P&C. 7 HG cee adage 

constitute the zone of Monticultpora lycoperdon. 
Dark gray, quite pure layers of limestone, two to six inches 

thick, alternating with thin shaly layers containing an abundance 

of the hemispheric forms known as A/onticulipora lycoperdon Hall. 
This zone forms the lower layers of Lower High Fall. 6 ft. 
5 == 57-it. S10. 

Lingula sp., rr, Asaphus platycephalus, rf, 
Trematis terminalis, c, Calymene senaria, c, 
Dalmanella testudinaria, c, Ceraurus pleurexanthemus, rr, 

Platystrophia lynx, rr, Monticulipora lycoperdon, a, 
Rafinesquina alternata, r, Stictopora elegantula, r, 
Plectancbonites sericeus, rr, ~Orthoceras sps., C, 

Zygospiva recurvirostris, Y, Pelecypoda sps., r, 
Bellerophon bitobatus, r, Crinoid columns, r. 

Gi 47 of motes. “Part only Rn deiC: 
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At the bottom is a five inch layer of hard, coarsely crystalline, 

light gray limestone containing Cyrfoceras. Above this are three 
feet of very fossiliferous shaly and nodular limestone. The re- 
mainder of the zone is made up of pure dark gray layers with 

shaly partings. The limestone contains few fossils, but in the 
shaly partings Monticulipora lycoperdon and Bellerophon bilobatus 

aeabundant. 15 ft. 4 in. ==-73 ft. 

Lingula sp., ¥, Cyrtoceras sp., IY, 
Trematis terminalis, c, Asaphus platycephalius, c, 

Dalmanella testudinaria, ¢, Calymene senaria, Cc, 

Platystrophia lynx, x, Ceraurus pleurexanthemus, X, 
Rafinesquina alternata, c, Stictopora sp., IT, 
flectambonites sericeus, x, Monticulipora lycoperdon, a, 

Zygospira recurvirostris, ¥, Crinoid columns, c, 

Bellerophon bilobatus, a, 

H. 48-50 of notes. Part of Pardee sees 

Fine grained, bluish limestone in thin layers, with shaly 

partings, followed by rather unfossiliferous nodular limestone. 

Sit. Gin. = 81. ft. 6in. 

Trematis terminalis, r, Diplograptus amplexicaults, rr, 

Dalmanella testudinaria, c, Stictopora elegantula, rr, 
Rafinesquina alternata, r. Monticulipora lycoperdon, c, 

Zygospira vecurvirostryis, rY, Ctenodonta nasuta, rr, 
Bellerophon bilobatus, r, ~-Orthoceras Sps., C, 

Asaphus platycephalus, rr, Fucoids, r, 
Calymene senaria, fr, Crinoid columns, ec. 

f5e 54.01 motes:..; Part of A... .P. S&C, 

End of the zone of Monticulipora lycoperdon. 

Three to four inch layers of nodular, impure limestone, sepa- 
rated by rather thick layers of shale. The zone ends with a 

layer about two and one-half feet thick, which is so nodular as 

to appear contorted. Fossils not very well preserved anywhere 
tats; mass,” 33 fe in. = 1 tavit. 17 in. 
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Lingula sp., rf, Monticulipora lycoperdon, a, 
Trematis terminalis, r, Stictopora elegantula, rr, 

Dalmanella testudinaria, c, Diplograptus amplexicaults, rf, 
Rafinesquina alternata, r, Conularia trentonensis, fT, 

Zygospira vecurvirostrts, TY, Pelecypoda sps., r, 
Bellerophon bilobatus, c, = Orthoceras sp., C, 

Asaphus platycephalus, c, =Endoceras sp., C, 
Calymene senaria, c, Fucoids, r, 

Ceraurus pleurexanthemus, r, Crinoid columns, c. 

J. 55-57 of notes. Top of A, and base of A,, P. & C. 

The lower ten feet consist of quite pure, thin bedded dark 
gray limestone with shaly partings. The upper three feet are 
very impure limestone interbedded with thick layers of shale. 
Exposed just above Middle High Fall. The base of the contorted 
stratum of Theodore G. White, which is also a datum point for 
Prosser & Cumings’ measurements, is 7 ft. 8 in. above the base 

Of this zone 13) tein e128, ft oom 

Lingula rectilateralis, rr, Asaphus platycephalus, c, 
Trematis terminalis, r, — Calymene senaria, fr, 

Dalmanella testudinaria, c, Ceraurus pleurexanthemus, It, 

Triplecia extans, rr, Conularia trentonensts, Ir, 

Rajinesquina alternata, r, Monticulipora lycoperdon, t, 

Flectambonttes sericeus, rr, ~Orthoceras sp., , 

Zygospirva recurvirostrts, Y, Fucoids, r, 

Bellerophon bilobatus, c, Crinoid columns, r. 

K. 58-59 of notes. Part of A,, P. & C. 

Hard, fine grained, quite pure limestone with shaly partings, 

grading into a very thin bedded portion. In the lower part 
Lellerophon bilobatus is very abundant and finely preserved, while 
in the upper third Dalmanella testudinaria is dominant, the shale 
being full of fine specimens. The zone extends to the seam in, 
the cliff of Upper High Fall. Zone of Bellerophon bilobatus. 
27 ft, D ii aia ns ie 



19 RANGE OF TRENTON SPECIES It 

Lingula sp., ¢, Aasphus platycephalus, r, 
Trematis terminalis, rr, Calymene senaria, fr, 

Dalmanella testudinaria, a, Ceraurus pleurexanthemus, Yr, 

Platystrophia lynx, a, Diplograptus amplexicaulis, r, 
Rajfinesquina alternata, r, Conularia trentonensis, rT, 

LR. deltoidea, rr, Monticulipora lycoperdon, c, 

Plectambonites sericeus, c, ~Orthoceras sp., ¢, 

Zygospira recurvirostrts, Y, ~Fndoceras sp., Tf, 
Bellerophon bilobatus, a, Crinoid columns c. 

L,. 60-62 of notes. Top of A, and base of A,, P. & C. 
Somewhat crystalline layers interbedded with shale, ending in 

an impure nodular layer which is full of crinoid stems. Well 
exposed on east side of creek at top of High Fall and along the 
stream to Mill Dam Fall. Zone of Platystrophia lynx. 22 ft. 
myn —— 079 ft 2 in. 

Lingula rectilateralis, rr, Lygospira recurvirostris, f, 
Lingula sp., r, Bellerophon bilobatus, rr, 
Trematis terminalis, rr, Asaphus platycephalus, tr, 
Dalmanella testudinaria, a, Calymene senaria, tr, 

Platystrophia lynx, aa, Ceraurus pleurexanthemus, f, 
Rafjinesquina alternata, c, Monticulipora lycoperdon, r, 

R. deltoidea, r, Pelecypoda sps., r, 

Plectambonites sericeus, f, ~Orthoceras sp., Y, 

Rhynchotrema inequivalve, r, Crinoid columns a. 

M. 63-64 of notes. Top of A, and base of A,, P. & C. 

Pure, fine-grained, black limestone in rather thin layers with 
shaly partings. Breaks with conchoidal fracture. Well shown 

in trench dug by the Electric Power Co. Second zone of. Plec- 

tambonites sericeus. 22 ft. 8 in. = 200 ft. 10 in. 

Lingula rectilateralis, rr, Asaphus platycephalus, rt, 
Lingula, sp., c, Calymene senaria, Y, 

Trematis terminalis, rr, Ceraurus pleurexanthemus, ¥. 
Dalmanella testudinaria, c, Leperditia sp., r, 

Flatystrophia lynx, rr, Monticulipora lycoperdon, rr, 
Rafinesquina alternata, c, ~Orthoceras sp., T, 
Rk. deltoidea, c, Poteriocrinus gracilis, r, 

Plectambonites sericeus, a, Crinoid columns, r. 

Zygospira recurvirostris, ¥,, 
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IN.) 65-66 of motes.’ “PartiofcA.) Bie iC: 

Lithological character the same as M. Well exposed in cliff 
on west side of the creek near the railroad bridge at Trenton 

Chasm station. Zone of Rafinesqguina deltoidea. 26 ft. = 226 
ft-\rohin: | 

Lingula, sp., rr, Zygospira recurvirostris, t, 

Dalmanella testudinaria, a, Asaphus platycephalus, fr, 

Platystrophia lynx, c, Leperditia sp., f, 
Rafinesquina alternata, r, Monticulipora lycoperdon, rr, 

R. deltotdea, aa, Crinoid columns, c. 
Plectambonttes seviceus, c, 

©. "67 ot notes! LopiofA, Pa seC: 

Fairly pure, light gray, semi-crystalline limestone in one to six 

_inch layers. Extends to the base of the heavy bedded crystalline 

rock, and belongs to the same faunal zone with it. Second zone 

of Platystrophia lynx. 17 ft. = 243 ft. 10 in. 

Dalmanella testudinaria, a, Plectambonttes sericeus, C, 

Platystrophia lynx, a, Bellerophon bilobatus, rr, 
Rajinesquina alternata, fr, Asaphus platycephalus, r, 

R. deltoidea, r, _ Monticulipora Lycoperdon, r. 

P. 68 of notes. JN Of eee, 

Light gray, coarsely crystalline, heavy bedded limestone, made 
up largely of the comminuted fragments of brachiopods and cri- 
noid columns. Well exposed in several quarries between Trenton 
Chasm station and Prospect. 26 ft. = 269 ft. 1o in. 

Lingula, sp., rr, Asaphus platycephalus, c, 
Trematis terminaits, rv, Calymene senaria, rr, 

Dalmanella testudinaria, c, Ceraurus pleurexanthemus, 1, 

Platystrophia lynx, c, Stictopora, sp., C, 
Rafinesquina alternata, rx, Menticultpora lycoperdon, ce, 
R. deltoidea, c, Conularia trentonensts, rr, 

Plectambonttes sericeus, ¥, Crinoid columns, a. 

Zygospiva vecurvirostris, ¥ b) 
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REMARKS. 

The measurements give the same total, 270 feet, obtained by 

Prosser and Cumings.* 
It is interesting to note the relative abundance of each of the: 

prominent species through the various zones. 
Dalmanella testudineria.—Rare in A and B, it becomes com- 

mon in C and D, rare again in E and F, then common all through 
the rest of the section, its greatest abundance being in K and L, 

which might be called the Dalmanella zone were it not that it 

remains abundant to the top. 
FPlectambonites sericeus.—Very rare at the base, it becomes 

very abundant in D, 35 feet above. From E to K it is again 
rare, then becomes more common and finally abundant in M, 150 

feet above the first Plectambonites zone. It remains fairly common 

to the top. 
Rajinesquina alternata.—Common at the base, it becomes rare 

‘for a short distance and then fairly common throughout the 

greater part of the section. 
Rafinesquina deltoidea.—This fossil does not appear until the 

top of K is reached, 130 feet above the base, and then it is rare 
until it suddenly becomes very abundant in N at 200 feet. In 

the later zones it is again less common. 
Platystrophia lynx.—Absent from the lower 35 feet, then occurs 

very rarely up to K, when it becomes abundant in L, at 175 feet, 

rare in M, common in N, and abundant again in O and P, making 

two zones about 50 feet apart. 
Triplecia extans.—Found only in the first 15 feet and in J. 
Trematis terminalis.—Found rarely all through the section, and 

is common only in G. 

Bellerophon bilobatus.—In all horizons but is more common 
above the 70 foot level, reaching its culmination in the Bellerophon 
zone at 160 feet. Above that point it is rare. 

Asaphus platycephalus.—This trilobite is more common in the 
lower layers, reaching a maximum in E, only 50 feet above the 

base. It continues through the remainder of the rock. 
Calymene senaria.—About the same history as the preceding. 

It is most common in the trilobite zone, but may be found in 

*Prof. C. S. Prosser gives 275 ft. as the result of a later measurement. 
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almost any layer, though it is rare in the upper part, L to P. 
Good enrolled specimens were obtained from the Aellerophon 
zone, on the east side of the creek, and from the first Platystrophia 

zone, on the west side. 

Ceraurus pleurexanthemus.—Very rare in the lower part and, 
though not common, occurs in almost every zone above E. 

¢ 

THE FAUNAS OF THE BASAL TRENTON IN THE VALLEY 

OF WEST CANADA CREEK. 

From the section at Trenton Falls one turns naturally to the 
sections near Newport on West Canada Creek, where the lower 
Trenton, lacking at the type section, is well exposed. Both 
Theodore G. White, 1896, and Prosser and Cumings have 

described the lithological character of the beds at this. place, but 
neither give the fauna of the lower limestone, though the latter 
mention the occurrence of fossils in the Birdseye and list the - 
following species : 

Phytopsis tubulosa Hall, Murchisonia cf. varicosa Hall, Ortho- 
ceras multicameratum Con., Modiolopsis sp., Rafinesquina alternata 

(Con.) Hall and Clarke, Leperditia sp., Stictopora sp., and a 

gastropod.* 
There are three localities in the vicinity at which Birdseye 

fossils are common. One is ina ledge in the bank of the creek 
near the railroad-cut about half way between Newport and 
Poland. The second is in a quarry a short distance west of the 
railroad station at Newport. The third is in the smaller quarry 
at the Moshier workings. This is the one described in this 
paper, and was selected because the fossils were better preserved 
than those collected at the river bank, and the section is more 

complete than that near the Newport station. 

SECTION. 

Moshier quarry. One mile north of the Newport station, 

Herkimer Co., N. Y. 

*Lower Silurian Sections. 15th Annual Report-of the State Geologist. 

Voli, /py627. j 
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1. Beginning with the lowest layers exposed in the small 
quarry near railroad track. Pure, dove-colored limestone in 

three heavy beds. The small variety of Phytopsts tubulosus is 
present in large numbers. Fossils few. This is Birdseye lime- 
stone ; the contact with the Calciferous not shown. 2 ft. 9 in. = 

Seiten 11. 
Dalmanella testudinaria, c, Leperditia fabulites,r, 
Zygospira recurvirostrts, f, Leperditia, small sp. c. 

Primttia logani, r, 

2. More sandy layers, with numerous poorly preserved fossils. 

A three inch bed in the middle is made up of much-rounded sand 
Bratisee tT ft.3 in. == 4-ft.. 5 in: 

Trochonema umobilicatum, r, Leperditia fabulttes, x, 

Asaphus, sp. und. r, Leperditia, small sp. c. 
Primitia logant, r, 

3. Pure dove colored limestone containing many pelecypods. 
No “‘birdseyes.’’ Good collecting. 1 ft. 6 in. = 5 ft. 11 in. 

Rajinesquina alternata, c, —Orthoceras arcuolivatum, fr, 
Strophomena incurvata, c, —O, multicameratum, fr, 

Zygospira recurvirostris, C, Oncoceras constrictum, f, 
Ctenodonta levata, r, Asaphus platycephalus, r, 
Whitella ventricosa, f, Primitia logant, r, 

Cuneamya subtruncata, c, Leperditza, small sp. 

Trochonema umbtilicatum, c, 

4. Pure limestone, breaking with conchoidal fracture. The 
lavers are mostly about five inches thick. Phytopsis tubulosus is 
common, but there are no other fossils except a few specimens of 
te small Leperdiiza; 2 ft. = 7 ft. 11 in. . 

5. Coarsely crystalline limestone. 5 in. = 8 ft. 4 in. 
_ Modiolopsis faba, c, Calymene senaria, Y. 

6. Dark gray, fine grained, pure limestone. Fossils. not 

abundant. 2 ft. 6 in. = 10 ft. ro in. 
Ctenodonta dubia, c, Rafinesquina alternata, r, 

C. levata, r, Leperditia, small sp. r. 

7. Light gray, fine grained, pure limestone in about six inch 
ease er? to4 iy =— a3 ft. 2) 
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Zygosptra recurvirostris, Y, Whitella ventricosa, tf, 
Fusispira subfustformts, ¥, Dalmanites callicephalus, c, 
Murchtsonia mullert, r, Asaphus platycephalus, r, 
Cuneamya subtruncata, r, Leperditia, small sp. r. 

8. Thin bedded, pure limestone, with earthy partings. Much 
broken up by weathering. Top of small quarry. 2 ft. = 15 ft. 

PD ile 
Dalmanites callicephalus, c, Asaphus platycephalus, c. 

g. Covered to floor of main quarry. About two feet. 17 ft. 

2 in. 

10. Heavy bedded, characteristic Birdseye limestone, carrying 

no fossils. It splits readily into very regular blocks and is much 

quanmedeay 20th ——2omnt2ietia. 

11. Impure, thin, shaly limestone, with neither fossils nor 

calcite-filled tubes. 6 in. = 20 ft. 8 in. 

12. Pure, thin bedded (about four to six inch beds), light buff 

limestone, filled with Phytops7s tubulosus. ‘This is the top of the 
Birdseye, but there is no bedding plane between it and No. 13. 

The dividing line is marked by a very abrupt change from light 
to dark color and is very noticeable in the walls all around the 

quarry. The Phytopsis tubes stop exactly at the top of the light 
colored T0ck™ Wahi S ime 2a ite Aaiie 

13. Dark gray, lumpy, fairly pure limestone, with numerous 

fossils. Black River. 5 ft. 6 in. = 28 ft. ro in. 
Monticulipora lycoperdon, x, —  Holopea cf. ophelia, r, 
Stictopora elegantula, c, —“Ormoceras tenuifjilum, ¥, 

Fenestella, sp. und. r, Illenus americanus, f, 

Dalmanella testudinaria, r, LEO CULET LES Ne 

. Dinorthis pectenella, r, I. ovatus, r, 

Rafinesquina alternata, c, Bumastus trenton ensts, C, 

Strophomena incurvata, c, Asaphus platycephalus, r, 

Camarella cf. polita, r, Dalmanites callicephalus, r, 

Rhynchotrema iequivalve, x, Ceraurus pleurexanthemus, C, 

ZLygospira recurvirostris, Yr, Calymene senaria, r, 

Ctenodonta levata, c, Bathyurus extans., r, 

C. nasuta, c, Leperditia fabulites, c, 

Modiolopsts trentonensts, ¥, Leperditia, small sp. r, 
M. faba, r, Primitia logant, r, 
M. arcuata, r, Murchisonia gracilis, r, 

Raphistoma americana, c, M. milleri. 
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In the piles of waste material in the quarry many fine speci- 
mens can be found, and the following species, not seen in No. 13, 
were collected from blocks of undoubted Black River limestone : 

Columnaria alveolata, ~Orthoceras arcuoliratum, 

Camarella, sp. und., Fusispira subfusiformis, 
Cuneamya subtruncata, Bathyurus spiniger, 

Whitella ventricosa, flarpina, sp. nov. 
~Lituites americanus, 

CONCLUSION. 

Of the twenty-one species found in the Birdseye, three only, 

Trochonema umbilicatum, Oncoceras constrictum, and Orthoceras 

multicameratum, were not found in the immediately succeeding 

beds. Eleven of the twenty-one occur in the Trenton at Trenton 

Falls. 
It is interesting to note that although the Calciferous and Birds- 

eye here grade into one another so that, as Prosser and Cumings 
remark, it is difficult to draw any sharp line between them on 
lithological grounds, yet there is so great a change in conditions 
between the two that none of the species of the Upper Calciferous 
(Fort Hunter*) fauna pass into the lowest Trenton. 

There is a marked similarity between this Black River fauna 

and that of the same formation at Crown Point, N. Y.+ Of the 

forty-one species identified from zone 13, twenty-eight are found 
in the Crown Point fauna. Of the remaining species twelve are 
are rare and one, ABumastus trentonensis, is common. In the 

Crown Point fauna there are only nine species which do not occur 
at Newport. Four of these are rare, and five, Plectorthis plica- 
tella, Streptelasma corniculum, Dalmanella subequata pervetus, 
Stromatocerium rugosum and Triplecia extans are common. 
Streptelasma corniculum and Stromatocerium rugosum are common 
in the Black River of other sections in the Mohawk Valley and 

should be found here. 

*See Bull. Am. Pal. No. 13. 
tSee Bull. Am. Pal. No. 14, pp. 21-24 and 30. 
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SUMMARY. 

This paper is intended to show the following points. 
In regard to the Trenton Falls section : 
First. That though most of the common species range through 

the whole mass, as White has remarked, yet there is such a 

variation in the relative abundance of these species in the various 
zones as to make up faunules which can be easily recognized. 

Second. That at least two species, Platystrophia lynx and 
Rajinesquina deltoidea, have limits to the range in which they are 
common. 

Third. That the upper third of the mass contains the greatest 
number of individuals, but about the same number of species as 

the lower part. 
Fourth. That the brachiopods and trilobites form the most 

important part of the fauna. The pelecypods are rare except 
locally. 

In regard to the Newport section : 
Fifth. That when the ‘‘ Birdseye’’ is fossiliferous its fossils are 

practically the same as the Black River, or, that these two 
faunules are more closely sales to each other than either is to 
the Trenton above. 

Sixth. That in these lower faunules, the pelecypods are as 
important in individuals and species as the brachiopods. 

Seventh. That the Black River has a fauna which would enable 
one to recognize it even if Colummnaria alveolata were absent. 

Eighth. That the fauna of the Black River in this locality 
is very closely related to the Black River of the Champlain 
province. 
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INTRODUCTION. 

The discovery of a fauna, rich in species and individuals, in the 
Calciferous formation of the Mohawk Valley of New York, near 

the village of Ft. Hunter,* led to the publication of a paper 
describing the fauna and new species of this section. The present 
paper is the result of a few weeks’ work in the Mohawk Valley, 

during which the writer endeavored to trace the distribution of 

the fauna and to obtain a more complete faunal list. The writer 
takes this opportunity to thank Prof. G. D. Harris for his 
kindness in figuring the fossils described in this paper. 

SECTIONS. 

Ft. Hunter-Tribes Hill Section. 

Collections were first made from all the exposures of the strip 
of the Calciferous formation shown on the map (Pl. 2). Thecon- 

tacts between the Calciferous, Trenton and Utica formations were 

carefully traced and mapped by Mr. W. M. Cooper and the writer. 
This strip begins about a quarter of a mile south of the Mohawk 

River and east of the village of Ft. Hunter, where it is about a mile 
wide, and extends about three miles north, the width varying from 

about one mile to one-fifth of a mile. The Calciferous forma- 
tion is brought to the surface on the east by a fault, which can 
be traced by an almost continuous escarpment from the river to 
the most northern point shown on the map. It undoubtedly ex- 
tends further north, but the country is so covered with drift that 

the rock is hidden. ‘The Calciferous and Utica formations are 
exposed together in but one place on the fault line, in the bed of 
the creek which parallels the ‘‘ Lutheran church road’’ near 
Clark’s quarry. In this place the formations are within a few 
feet of each other, the Utica shale being tilted up at a high angle. 

The Calciferous formation of this region is overlaid, in some 
places, by a thin bed of Birdseye (Lowville) limestone, in others 

* American Paleontology, Vol. 3, Bull. 13, Oct. 1900. 

TE, a'dy 
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by the Black River limestone; but in some sections the Trenton 

limestone seems to be in contact with the Calciferous, and the 

Birdseye and Black River are wanting. (This determination de- 
pends entirely upon the lithological character of the rock.) The 
fossiliferous beds are, with one exception, found within 45 feet 

of the contact with the Trenton limestone. The rock containing 
the abundant fossil fauna has a very characteristic appearance. 
It weathers to a light gray and in this respect differs from the 
greater portion of this formation which weathers yellow. The 

fossils are found in the purer limestone at the partings of the ~ 
beds. These beds occur throughout the Ft. Hunter-Tribes Hill 
region, at Canajoharie, and were last met with in a thin bed near 
the top of the formation at Little Falls. They are usually 
largely made up of water-worn limestone pebbles. The most 
abundant fossils throughout are Azberia nuculitiformis and turgida, 
Ophileta levata, Pleurotomaria hunterensis, and Raphistoma obtusa. 

In many cases the fossils appear to be much water-worn. 
These fossils are in Prof. C. S. Prosser’s ‘‘B 4’’ * of the 

Tribes Hill section, which he characterizes as follows: ‘‘ Strongly 

fucoidal, massive beds of bluish-gray color, capped by a blue thin 
layer containing Ophileta complanata Van.”’ 

The only other bed in this section which was found to contain 

fossils is one go feet below the Trenton limestone in the bank of 
the creek which flows north of the Methodist church in the 
village of Tribes Hill. ‘This bed is replete with fragments of 
Asaphus canalis (?) Conrad, but no other fossils were collected 

from it. 
The Ft. Hunter-Tribes Hill section was worked with consider- 

able care, but the region to the west was visited very hastily and 
a number of localities not mentioned in this paper will, without 
doubt, be found by more careful search. 

The Tribes Hill section, in detail, is as follows: 

A,. tin. Bed of pyritiferous limestone containing abundant 
fragments of Asaphus canalis (?) Con. This bed is a part of a 
shaly bank (unusual in this formation) in which are several thin 

layers of limestone, only one of which was found to contain 

fossils. | 

A,. 53 ft. Mostly covered. 

* 15th Ann. Rept. N. Y. State Geologist, p. 645. 
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Meee tt hin) lnvthebed. of the creek which flows across the 
road north of the Methodist church in Tribes Hill village, 60 

yards above the stone bridge and 4 feet below the top of the 
bridge the Calciferous limestone is exposed. In hand specimens 
the rock looks like a fairly pure limestone with occasional sandy 
seams. Some layers are conglomeratic and contain water-worn 

pebbles. The fauna is as follows: 

Ribetria nuculitiformis a. Asaphus canalis (?) er. 
Bathyurus (?) ellipticus cr. Fflarrisia parabola tr. 
Raphistoma obtusa ca. Dalmanella wemplet cr. 
Callograptus salteri (?) r. Crinoid stems and plates r. 

A,. 7 ft. 5 in. Rock more arenaceous than the last. Fossils 

rare. Lculiomphalus multiseptarius is quite common near the 
upper portion. Natural sections of gasteropods are fairly com- 

mon in the wall of the quarry. 

A.. 2ft.6in. This is the extremely fossiliferous bed which 
also occurs at Ft Hunter and Canajoharie. The rock is more or 

less conglomeratic and oolitic and falls to pieces on weathering. 
Upon exposure the rock changes from a compact blue limestone 

to a loose iron stained rock from which the fossils, especially 

Ribeiria nuculitiformts, are easily broken out. ‘The iron stains 

are due to the oxidation of pyrite, which is plentiful in the rock. 
Many of the specimens seem to be water-worn. ‘The species 
found are: 

Ribeiria nuculitiformts a. Pleurotomaria hunterensis fr. 
R. turgida cr. Pleurotomaria sp. cr. 

Flarrisia parabola r. Ficculiomphalus uultiseptarius r. 
Bathyurus (2?) ellipticus r. Dalmanella wemplet r. 
B. levis r. Orthoceras primigenium (?) r. 

Ophileta levata c. Crinoid stems r. 

A,. 4 ft. The light gray fucoidal limestone gives place to a 
heavy bedded arenaceous limestone which weathers buff. On the 

upper surface of this bed is a one inch conglomerate layer con- 
taining a few fossils : 

Ophileta levatar. Ribeiria nuculitiformis tf. 
Dalmanella sp. r. Crinoid plates r. 

A. 7 ft. 7in. Weathers light gray with irregular stratifica- 
tion planes. The following fossils were found : 

Pleurotomaria hunterensis r. Dalmanella sp. r. 
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A,. 12 ft. 8 in. Compact calcareous sandstone which is very 
hard and breaks with a conchoidal fracture. No fossils. 

A,. 4in. A four inch layer of compact gray limestone under- 

lies the Black River limestone. It may be, and probably is, 

the Birdseye (Lowville) limestone. It contains no fossils or 
‘“birdseye ’’ markings. 

A,,. 4 ft. 8 in. Black River limestone. Very lumpy and 
weathers more rapidly than the Trenton. It is difficult to draw 
the line between the Trenton and the Black River, and the line 

drawn is a more or less arbitrary one. The Trenton is more 

crystalline than the Black River and contains a somewhat differ- 

ent fauna but there is no sharp break between them in this sec- 
tion. No specimens of Columnaria alveata were found in this 
section, but this species occurs in considerable abundance in a 

quarry a half mile east. 

A, 7 ft. 6 in. Trenton limestone. Crystalline and thin 
bedded. The large, irregular pebbles spoken of by Prof. C. S. 
Prosser and Vanuxem as sometimes occurring at the base of the 
Trenton are found here, one pebble was almost a foot in diameter. 
The fauna is a characteristic Trenton one. 

Canajoharie Section. (Sau wAsATich, Kg 

Fe Werte 

On the farm of Mr. William Allen, near the village of Canajo- 
harie, one-quarter mile west of the West Shore station, is an old 
quarry in which about 4o feet of the Upper Calciferous is ex- 
posed. ‘The rock is very much as at Tribes Hill and Ft. Hunter, 

but the fossiliferous beds are thicker. These beds are in the 
lower 20 feet of the section. The following species were found : 

e 

Lingula ovata cr. flolopea sp. tf. 
Dalmanella wemplei cr. Bathyurus (2) ellipticus r. 
Fleurotomaria hunterensis r. Bi VEOtS Cr 
Ecculiomphalus multiseptariusr. Harrisia parabola cr. 
Ophileta levata a. Asaphus canalts (?) er. 
Bellerophon calcifer r. Ribetria nuculitiformts c. 
Raphistoma obtusa c. R. nucult. var. eguilatera r. 

Murchisonia sp. r. _ &. turgida a. 
‘Cyrtoceras gracilis r. 
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Map of Ft. Hunter-Tribes Hill Region. 

Topography from U.S. G.S. 

Geology by H. F. Cleland. 
Scale r inch = 7 mile. 
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Lack of time prevented the writer from visiting the quarries at 
Palatine Bridge and Ft. Plain, but the same fauna and order will 

doubtless be found there. 

St. Johnsville Section. 2) : 

In an old quarry by the power-house dam on the east side of 
East Canada Creek, 4 miles above St. Johnsville (about 25 miles 
west of Ft. Hunter) occurs the light gray fucoidal limestone 
similar to that farther east. The exposed surfaces of these beds 

weather to a soft, friable sandstone. On one of these surfaces a 
fauna quite rich in individuals was found. ‘The exposures were 
not favorable for collecting, but the following species were 
found : 

Lingula ovata r. Dalmanella wemplez (?) r. 
Pleurotomaria hunterensis c. Ophiteta levata r. 
LEvculiomphalus multiseptarius cr. Murchisonia mohawkensts cr. 
Orthoceras primigentum x. 

Three Miles South of Ingham Mills. 

In a creek bed 3 miles south of Ingham Mills a slab of sand- 

stone 4 inches thick was found which contained 15 or 20 lamelli- 

branches (Edmondia (?) arcuata). The rock was not in place 

but could not have been moved far, as was shown by the edges > 
which were sharp and not water-worn. The lithological charac- 

ter of the rock was similar to that of the immediate vicinity. No 
rock of this character exists in the north, so it could not have 

been brought down by the ice. 

Little Falls Section. 

At Little Falls two fossil localities were found, both in the 

upper part of the series. The uppermost bed was within 1o feet 
of the contact with the Birdseye (Lowville) limestone. This bed 

was a medium gray limestone about 4 inches thick containing 

a few water-worn pebbles. Fragments of Asaphus canalis (?), 
very much broken, were common. Ofhileta levata was occasion- 

ally found and a single specimen of Lingula ovata. ‘This bed 
seems, from its lithological character and position in the section, 
to be a continuation of the Ft. Hunter beds. 
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The second fossil bed in this section was in chert, a small por- 

tion of which contained a large number of gasteropods. These 
specimens were kindly loaned by Mr. C. H. Flory, of Columbus, 

Ohio, who collected them in 1899, A search in the same ledge 
failed to bring any other specimens to light. The species are as 
follows : 

Turbo dilucula (?) er. Tryblidium patulum r. 
Flolopea (?) voluta r. flolopea (?) vaymonda cr. 

DESCRIPTIONS AND DISTRIBUTION OF SPECIES. 

In the identification of the specimnens described in the paper on 
the ‘‘Calciferous of the Mohawk Valley’’* the writer was 

obliged to depend upon the illustrations as given in Billing’s 
Palzeozoic Fossils, Hall’s Paleontology of N. Y. Vol. I, 1847, 

and the Am. Mus. Nat. Hist. Bull. Vols. I and II. The illus- 
trations in the first two references are poor and the descriptions 
very brief ; in consequence one of the species described as a new 
species was, on comparison with the type specimen, found to 
belong to a described species. Of this, correction will be made 
in the following discussion. 

Crustacea. 

TTRIEOBLLA. 

Bathyurus (?) levis sp. nov. Pit 3, fies ieee 

Bathyurus (2) sp. Am. Pal., Vol. 3, Bull. 13, 1900, p. 17, pl. 16, fig. 9. 

Glabella oblong, very convex, eyes midway between the front 

and back. Surface smooth. In the most perfect specimen a 
portion of the fixed cheek curves obliquely downward back of 
the eyes. Free cheeks and thorax unknown. In the specimen 
figured (pl. 3, figs. 1, 2,) a structure which has the appearance 
of an ‘‘ocellus’’ (0) is seen. It is situated in the middle of the 
glabella directly between the eyes. In Prof. C. E. Beecher’sf - 

paper on the ‘‘Structure and Appendages of Trinucleus’’ he 

* Am. Pal. Vol. 3, Bull. £3, 1900. 

+ Am. Jour. Sei., 3rd Ser., April, 1895, p. 309. 
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figures this structure and says that ‘‘although the nature has 

not been fully demonstrated it has generally been called an 

ocellus.’’ Only one of our specimens showed this structure. 
The specimen figured is an adult. Although a large number of 

specimens of this species as been found, they are all in a poor 
state of preservation. 

The characters of the glabellas of this species are so distinct 
from that of any other figured species that it has been placed in 

anew species. The pygidium figured in Bull. 13, Pl. 16, Fig .4, 
as Asaphus convexus (?) may be found, upon further investiga- 

tion, to be the pygidium of this species. 
Localities.—In the upper portion of the Calciferous formation 
: at Ft. Hunter, Tribes Hill, and Canajoharie, 

Ne We 

Bathyurus ellipticus Cleland. le aS By 

B. ellipticus, Am. Pal., Vol. 3, Bull. 13, 1900, p. 17; pl. 16, figs. 5, 6 

A pygidium, which is probably that of this species, was found 

at Tribes Hill. The description is as follows: Pygidium minute, 
semi-circular, sloping evenly to the margin, equally lobate, bor- 

der thickened and moderately wide. The axis is composed of 
four aunulations and tapers regularly to an obtuse, rounded ter- 
mination. Pleura broad and bear four annulations which are 
faintly grooved near the distal extremities. Surface rough. 

Distribution.—Occurs in the upper portion of the Calciferous 
at Ft. Hunter, Tribes Hill, and Canajoharie, 

ING: 

Harrisia parabola Cleland. BY ae Hiss: 45, 5: 

_H. parabola, Am. Pal., Vol. 3, Bull. 13, 1900, p. 15, pl. 16, figs. 1, 2, 3. 

The pygidium of this species had not been found when the 
species was first described. The following description is based 
upon several pygidia associated with the cephalons of this species 

“found at Tribes Hill, N. Y. Pygidium subtriangular ; the pos- 
terior extremity truncated, very convex, sloping rapidly to the 
lateral and posterior margins. Border thickened and convex, 
broad in proportion to the size of the pygidium. The measure- 
ment of the largest specimen is 5 mm., of the smallest 14% mm. 

OP —As far as known this species occurs only in the 
upper portion of the Calciferous formation of 

the Mohawk Valley of N. Y. 
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Asaphus canalis (?) Conrad. 

Tsoletes canalis, Pal. N. Y., Vol. 1, 1847, p. 25, pl. 4 bis., figs. 17-19. 
Asaphus canalts, 12th Report N. Y. State Cabinet, p. 70. 
Asaphus canalis, Am. Mus. Nat. His. Bull., Vol. 1, No. 8, 1886, p. 336, 

pl. 34, figs. 1-8. J/dzd., Vol. 11, No. 2, 1889, pp. 64, 65, pl. 11, 12. 
Asaphus canalis (?), Am. Pal, Vol. 3, Bull. 13, p. 16, pl. 16, fig. 7. 

This trilobite, as far as we can judge from our collections, has 
a greater disce oun vertically and geographically thee any 

other species in the Mohawk Calciferous. 

Distribution.—At Tribes Hill it occurs in a bed go feet below 

the Trenton and in several horizons to within a 
few feet of the contact with the Trenton. 
Geographically, it extends from Little Falls 
throughout the Mohawk and is reported from 

the Lake Champlain region. 

LI OPO A: 

Ribeiria. 

The uncertainty which has existed regarding the relationship of 
this genus has been cleared up by the recent investigations of 
Schuchert and Waagen.* According to these investigators 
Ribeiyia is a crustat#ex which is closely related to the modern 

Apus and is placed in the family Afodzde and order Branchiopoda 
of the Phyllopoda. 

Ribeiria turgida sp. nov. PIA, Hiss Gni7. 

A variable species but one very distinct from A. 2uculitiformzs 
was found, more or less abundantly, in several localities in the 

Mohawk Valley. The following is the description of these spe- 
cies: Carapace small, equilateral; the largest about 9 mm. in 
height and 12 mm. in length. Sides very convex. None of the 

specimens preserve the carapace. In the cast a deep notch ex- 
tends obliquely posteriorily toward the ventral side. Dorsal mar- 

gins straight or slightly curving. The ventral margin is almost 
semi-circular in outline. This species differs from R. zuculite- 
forms in its strong convexity and in being equilateral. 

* Dr. R. J. Schuchert and Dr. D. L. Waagen “Jahrbuch den Gk 
geolog.’”’ Reichstalt, 1903. Bd. 53, Heft. 1. Pp. 33-50. Taf. 1. 
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Distribution.—Especially abundant in the Canajoharie section. 
It also occurs at Ft. Hunter and Tribes Hill. 
The distribution of A. nuculitiformis is the 
same as that of AR. furgida, but it is more 
abundant in the Tribes Hill-Ft. Hunter region. 

Ribeiria, sp. (?) a 

A fragmentary specimen of a Rzbezvia which differs from both 
R. turgida and R. nuculitiformis in the acuteness of the anterior 
and from #. ¢urxgzda in the flatness of the carapace, was found at 
Canajoharie. 

Mollusca 

-“CEPIHALOPODA 

Cyrtoceras gracilis, sp. nov. Pits okoont O. 

Cyrtoceras sp., Am. Pal., Vol. 3, Bull. 13, 1900, p. 19, pl. 17, figs. 5, 6. 

When this species was first described there was some doubt as 
to whether it belonged to a new species or not. An examination 
of more material leads to the conclusion that the species had 
never been described. The specimens are all fragmentary but 
show little variability. The description given in the above cited 
paper is as follows: ‘‘ A small specimen 12 mm. long and 8 mm. 
in diameter with 5 septa to 34%4 mm. can not be placed with any 
described species.’’ A more careful ‘description is now added : 

Shell slender, arcuate. Transverse section oval. The tube ap- 
pears to taper regularly. The septa are close together, 5 to 6 

septa in 4 mm. being the average. The extent of the chamber 
of habitation and the aperture were not observed. Septa 
smooth and slightly concave. The siphuncle is small and close: 

to the ventral side (pl. 3, fig. 10). The septa are bent on one 
side toward the chamber of habitation, as is well shown in the 

figure (Bull. 13, pl. 17, fig. 5). 
C. acinacellum Whitfield (Bull. Am. Mus. Nat. His., Vol. 1, 

Pp. 327, pl. 27, figs. 10-13) differs from it principally in the 
siphuncle, which is situated near the outer margin. C. mecroco- 
pium Dwight (Am. Jour. Sci., 3rd Ser., Vol. 27, p. 256, fig. 11) 

has the septa closer together. In C. aictys Billings (Pal. Fos., 
Vol. 1, p. 192, fig. 176) the septa are much farther apart. 

Distribution.—In the upper part of the Calciferous at Ft. 
Hunter, Tribes Hill, and Canajoharie, N. Y. 

\ 

|. 
~ 
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Orthoceras primigenium Vanuxem Pl. 3, Figs. 8,9. 

4. o primigenium, Vannxem, Geol. Rept. 3rd Dist. N. Y., 1842. p. 36, fig. 
ay IPB, ING Wey Ol i, WAZ. 7Os 12, {Olle By Fras, Tig, Wit) 

oh re Am. Mus. Nat. His), Bull., Vol. 2, p. 56, oI Oy, shee ie. 
ue i Am. Pal., Vol. 3, Bull. 13, 1900, p. 20. 

Up to this time the siphuncle of this species has not been de- 
scribed. The siphuncle of a very good uncrushed specimen found 
at Tribes Hill was situated within half a millimeter of the edge 

of the shell, was elliptical, the greatest diameter being 3 mm. 

and width 2mm, The cross-section of the shell is elliptical, the 
greatest diameter being 11 mm. and width 8 mm. 

Distribution.—Common on the weathered surfaces of the upper 

portions, of the section at Canajoharie, Ft. 

Hunter, Tribes Hill, East Canada Creek, Yosts, 

and other parts of the Mohawk Valley. 

GASTEROPODA 

Holopea (?) voluta, sp. nov. ; Jl; B. Fig. 

Shell of medium size, height 11 mm. and the transverse diame- 
ter 16 mm. Volutions three, increasing rapidly in size with the 
growth of the shell. The volution near the aperture is angular 

in cross-section, the angulation being sharp on the periphery. 
The upper volutions do not show the angulation, but this may be 

due to the fact that the shell is embedded in the matrix to some 
extent. ‘The coils seem to be discrete, but of this there is some 

question. Umbilicus and aperture unknown. The shell is 
embedded in chert which makes its separation from the matrix 
impossible. 

Distribution.—This specimen was collected by Mr. C. H. Fisey 
from a cherty layer in the upper middle por- 

tion of the Calciferous on the hill south of 
Little Falls, N: Y. 

Turbo (?) dilucula Hall 

Turbo dilucula Hall, Pal. N. Y., 1847, p. 12, pl. 3, fig. 7. 

A number of specimens which are probably of this species were 
found in the cherty bed at Little Falls. Concerning the occur- 
rence of this species Hall says: ‘‘ This fossil occurs in great num- 
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bers in the siliceous portions of the rock’, and ‘‘ it occurs in the 
lower and middle parts of the mass.’’ Our specimens were found 
in the upper middle portion of the section, but they were not in 

great numbers. 3,14 

Holopea (?) raymondia, sp. noy. — ? Pl. 3, Figs. #2, 13. 

Shell rather flat, spire elevated but little above the outer volu- 
tion, sometimes nearly on the same plane; volutions three or 
four, enlarging very gradually from the apex ; aperture and sur- 
face unknown. Diameter of two shells 5 mm. and 10 mm. 

respectively. Zwurbo dilucula Hall enlarges very rapidly and the 
spire is much elevated in comparison with 7. (?) raymondia. 

Distribution.—A number of specimens of this species were found 
at Little Falls, but none were in a perfect state 
of preservation. Collected and loaned by Mr. 

Cie Mlory: 

Tryblidium patulum, sp. nov. Pl. 3, Figs. 14,-15. 

Shell small, having a length of 1o mm., a width of 6 mm., and 

a height of 3 mm. ‘The specimen may be slightly compressed 

laterally, in which case the proportions will be slightly different. 
The general outline of the aperture is oval with the greatest 
width posteriorly. Apex anterior, narrow and curved, very 

slightly elevated above the margin, if at all, and projecting be- 

yond it. The shell is strongly convex transversely and, in our 

specimen, the sides are almost parallel near the aperture. In 
the longitudinal section the curve is greatest on the anterior and 

decreases rapidly toward the posterior. Surface unknown. 
This species resembles 7. s¢mplex Whitfield (Am. Mus. Nat. 

His. Bull., Vol. 1, No. 8, pl. 24, figs. 30, 31, p. 366), but differs 
from it in several particulars. It is smaller, the beak does not 
project beyond the body of the shell as in 7. szmplex and the 

outlines of the aperture is widest posteriorly. 

[4 

Distribution.—A single specimen was. found in a cherty bed at 
Little Falls, N. Y. (See H. volzuta.) 

Ophileta complanata Vanuxem 

0. complanata, Geology Third District N. Y., 1842, p. 36, fig. 2 
ot JECIENINIS NESS Wolls inayien spuake, 4 and jal ay, wakes (6). 

M4 tg Am. Mus. Nat. His, Bull. , Vol. 2, p. 48, pl. 7, figs. 18 to 25. 

Schizostoma complanata, N. ¥. State Mus., Bull. 65 1903, p. 561. 

The description given by Vanuxem is as follows: ‘‘[O. com- 
planata\ consist[s] of many convolutions resembling a single coil 
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of cord formed on a flat surface, the diameter of the coil being 

usually about an inch.’’ ‘‘ From analogy of formation it evi- 
dently appertains to the same genus with O. Jevata.’’ ‘‘It 

is more rare than O. /evata but 1s occasionally met with in the 
same localities on the Mohawk.”’ 

In the collections from the Mohawk Valley no specimens which 
correspond to the above description were found. Occasionally 

weathered specimens of Pleurvotomaria hunterens7s are found in 
the localities mentioned by Vanuxem and Hall which present the 
appearance of a flat coil. In the State Museum at Albany some 
of the specimens labelled O. complanata are unquestionably P. 
hunterensis. ‘The type specimen has apparently been lost. 

There is little doubt that P. hunterensis has usually been iden- 

tified as O. complanata in the Mohawk Valley for the past fifty 
years. Leculiomphalus multiseptarius is a rarer form but has 
probably also often been called P. complanata. 

The appearance of weathered specimens (see pl. 4, fig. 1) gives 
the impression of a “‘ flat coil’’ and it is possible that Vanuxein’s 
description is incorrect, but until the type specimen is found this 

can not be proved. 

Pleurotomaria hunterensis Cleland. Pl 4 igceanes 

Am. Pal., Vol. 3, Bull. 13, 1900, p. 12, ONG ary wher, gs 7/4 Sh 

The localities given by both Vanuxem and Hall for O. com- 

planata are the same as those in which our species occurs. In 
these localities no fossil which resembles O. complanata was found 
except the above species. Vanuxem’s description is so plain that 
had the distribution been different there would have been no 
doubt as to the determination. 

Distribution.—Found occasionally on the weathered surfaces of 

the Calciferous in many parts of the Mohawk 
Valley : Ft. Hunter, Tribes Hill, ‘‘ The Noses’’ 
near Yosts, Canajoharie, St. Johnsville, East 
Canada Creek, and Little Falls. 

(See discussion under O. complanata.) 

Ophileta levata Vanuxem. 

O. levata, Geology of the Third Dist., N. Y., 1842, p. 36, fig. I. 
OS OS RVG ING Wag WOM, Thy joy Tits Tee, BD, Fol, Se ime, Al, B 
SR tis Am. Mus. Nat. Hist., Bull., Vol. 2, p. 48, pl. 7, figs. 18-25. 

O. discus, Am. Pal., Vol. 3, Bull. 13, p. 12, pl. 15, figs. 5, 6. 
Schizostoma levatum, N. Y. State Mus., Bull. 65, 1903, p. 561. 
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Vanuxem describes this species as ‘‘a small spiral undescribed 
univalve.’’ The whorls or coils are more numerous and slender 
than those in the woodcut and the central ones are raised, not 

being in the same plane. ‘‘It was observed at all the localities 
of these layers (fucoidal layers) on the Mohawk.”’ 

A comparison of the species figured as O. discus with the type 
of O. levata showed that they are of the same species. The 
figures of Hall and Vanuxem are both of the under side of the 
specimen and are very inaccurately drawn. The hypotype in the 
State Museum is labelled ‘‘ Canajoharie’’ and is associated with 
Ribeiria nuculitiformis. At Canajoharie these species are abund- 
ant. Prof. Whitfield’s figures of O. complanata and O. levata 
(Am. Mus. Nat. His. Bull., Vol. II, pl. 48, pl. 7, figs. 18 to 25) 
show that both are distinct from O. /evata. His specimens do 
not have the sharp margin on the edge of the whorls. or the ele- 
vated spire. Although specimens from the Calciferous formation 
of other states have been identified as O. /evata, I have seen 

none which were correctly identified as such. 

Distribution. —This species is especially abundant at Ft. Hunter, 
Tribes Hill and Canajoharie. It also occurs at 
Little Falls, East Canada Creek and the 

‘“Noses’’ near Yosts. 

Ecculiomphalus multiseptarius Cleland. 

Am. Pal., Vol. 3, Bull. 13, 1900, p. 11, pl. 15, fiigs. 1 to 4. 

Without doubt this species has often, been identified as OQ. 
complanata. It frequently occurs on weathered surfaces. ‘There 

_ is considerable doubt as to the relationship of certain small loosely 
coiled shells which are figured in Bnlletin 13 of Am. Pal., pl. 
15, figs. 3, 4, as the young of £. multiseptarius. These small 
forms are very abundant in certain localities, but no forms inter- 

mediate between them and £. multiseptarius were found in the 
collections. Until more or better material is available it seems 
best to include them in the above species. 

Pleurotomaria (?) floridensis Cleland. 

Am. Pal., Vol. 3, Bull. 13, p. 13, pl._15, fig. 12. 

This species isa rare one in all of the localities where collec- 
tions were made. It was found at Ft. Hunter and Tribes Hill. 
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Raphistoma obtusa Cleland 

Am. Pal., Vol. 3, Bull. 13, 1900, p. 13, pl. 15, figs. 7. 8, 9. 

This well marked species was found abundantly in the upper 

portion of the Calciferous in the Ft. Hunter-Tribes Hull region 

where the specimens are large. At Canajoharie the species is 

much smaller and less abundant. | 

Murchisonia mohawkensis Cleland 

Am. Pal., Bull. 13, p. 14, pl. 15, fig. 13. 

This species, which was very rare in the Ft. Hunter collection, 

is one of the commoner fossils in other sections. At Clark’s 

quarry north of Tribes Hill, at the ‘‘ Noses’’ near Yosts, and at 

East Canada Creek it was found on weathered surfaces. 

Bellerophon calcifer Cleland 

Am. Pal., Vol. 3, Bull. 13, 1900, p. 14, pl. 15, figs. 15, 16, 17, 18. 

B. calcifer is a rare species, being found only at Ft. Hunter and 
Canajoharie and rarely in these sections. 

Ue ANI BILIC ET AUNOEOLATOA 
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Edmondia (?) arcuata, sp. nov. . Pl. 4, Pigsw5 ou 

Shell of medium size, sub-rectangular in outline, length about 
one-third greater than the height. Basal margin nearly straight 
curving to the anterior and posterior extremities. Posterior mar- 
gin curving abruptly below and more gently toward the cardinal 
line. Cardinal margin (apparently) almost straight ; anterior 
margin narrower than the posterior and curving less abruptly. 

Valves convex and gibbous in the umbonal region. Beaks at 
about the anterior third, prominent and incurved. Umbonal 
slope soon merging into the general convexity of the shell. 

The surface in one specimen is marked by concentric lines, but 
the shell is not well enough preserved to warrant a definite state- 
ment on this point. [Two specimens measured 29 mm. in length 

and 22 mm. in height. | 

Distribution.—Three miles south of Ingham Mills in a creek 

bed. The rock in which the specimens were 
found was not in place but could not have been 
moved far, as was shown by the external con- 
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dition of the slab. The edges of the slab were 

sharp and showed no evidence of being water- 
worn. The character of the rock is similar to 

that in the immediate vicinity. The highest 

rock, stratigraphically, through which the 

stream flows, and to the north, is the Utica 

shale. The slab contained 15 or 20 specimens. 

Molluscoidea 

BRACHIOPODA 

Lingula (?) ovata, sp. nov. Pl. 4, Fig. 3. 

General form of the shell ovate, with the greatest length 7 mm. 
and width 5 mm. Rather strongly and uniformly convex. Sur- 

face marked by concentric lines. A great many fragments of 
this species were found, but only two perfect specimens. It is 
with considerable hesitancy that these specimens are referred to a 
new species. There is a strong resemblance to Z. zo/e Billings 
(Pal. Fos. Vol. 1, p. 215, fig. 1), but Z. zole is smaller, more tri- 

angular, and is distinctly striated. The brachial valve of ZL. 
acuminata Conrad (Pal. N. Y., Vol 8, pt. 1, pl. 1, fig. 1,2) also 

resembles this species. Our specimens have somewhat the same 
shape but are more arched, less acute, smaller, and show no 
strie. ' 

Distribution.—Found occasionally in the upper portions of the 
Calciferous at Ft. Hunter, Tribes Hill, Cana- 

joharie, and East Canada Creek. 

Dalmanella wemplei Cleland. 

Ait balevol 3. Bulls 13) 1900; p, 17, pl.sr7 fies: TO, 11, 12) 13. 

Distribution.—This species occurs at Tribes Hill, Ft. Hunter, 
the ‘‘ Noses’’ at Yosts, East Canada Creek, 

Canajoharie, and will probably be found at 
Palatine Bridge and tothe west. JD. macdedi 

Whitfield resembles this shell very closely, but 

the surface of the type specimen is so poorly 
preserved that it does not seem well to include 
it in that species. It is possible that when 
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more perfect material is obtained from the 
Lake Champlain Calciferous that this species © 
may prove to be D. macleodi. This is, how- 
ever, doubtful. 

Syntrophia palmata Cleland 

Am. Pal., Vol. 3, Bull. 13, 1900, p. 18, pl. 17, figs. 14 to 17. 

S. palmata is confined to the Ft. Hunter-Tribes Hill region so 
far as our present knowledge goes. 

BRYOZOA (?) 

Stromatopora (?) 

Beds of limestone and chert from a few inches to a foot or 
more in thickness full of Stromatopora (?) occur at Little Falls, 

Johnsville, and elsewhere in the Mohawk Valley. No 

attempt at a specific determination was made. 

Echinodermata 

CRINOIDEA 

Crinoid stems and plates 

Well preserved plates apparently identical with those figured 
by Vanuxem in the Geological Report of the Third District of 

New York, were among the commonest fossils on weathered 

surfaces. 

Distribution.—The distribution is the same as for Pleurotomaria 

hunterensts. 

Ccelenterata 

GRAPTOLITES 

Callograptus salteri (?) Hall PICA Eigse 

Geol. of the Quebec Group, p. 135, pl, 19. 

Three specimens of this graptolite, in a poor state of preserva- 
tion, were found in bed XG at Tribes Hill. They were referred 

to Dr. Ruedeman who identified them as C. salteri (?). This 
species was not found in any other place. 
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EXPLANATION OF PLATE 3. 

Bathyurus (2) levis, sp. nov.....-.-. Soe 
Top and profile views of a normal gla- 

bella. The posterior of the glabella is not 
constricted, as shown in the figure. The 
so-called ‘‘ocellus’’ (0) is seen midway 

' between the eyes. 

IO INTIAIS C2) (UG ITCOIS (OS osagning osabsogs5se 
Top view of pygidium. (For figure of 

glabella cf. Bull. 13 of this publication. ) 

SMT, DSUDY MUTONIOUES QS. ink ahaasoaeocepoodaboaecoce: 
Top and profile views of a pygidium. For 

figures of glabella cf. Bull. of this publica- 
tion. ) 

TRUOEULO TUL ZTAG. Sie MON Aes eee eee 
Lateral and anterior views of a cast of the 

interior. 

Re KU AT LIne S) Oe Ae DERE Er OREM SR BAA i dedi o S6i 

Lateral view of an imperfect specimen. 

Orthoceras primigenium Van........ eee aarietitet 

Side view of a weathered specimed show- 
ing septa and position of the siphuncle. 

iit, 

12, 

cS 

14, 

Cross section showing the shape and © 
position of the siphuncle. 

5 LLOLOP COM GA UOULELG ass sO 2) ener eee ee 

Profile view of a well preserved specimen. 

LE LOlOPCa TAN MLOMALA ESP MONE Reese eee ee 
Top and profile views of a specimen in 

which the apex is broken. 

TS CUMATUTE PALME Spa WON sae) naele eee 
Profile and top views of the only specimen 

found. | 
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EXPLANATION OF PLATE 4 

FHCUOLOMLATED MWUMLCTEN SIS Cl epene eae erence 

This figure shows the characteristic coiled ap- 
pearance of the weathered specimen which are 
commonly seen on weathered surfaces. 

. A section through the apex of an imperfect 
specimen showing the position of the whorls 
and the width of the umbilicus. 

Lingula ovata, sp. NOV........--- See cera eae oe 

Ventral (?) valve of a perfect specimen. 

COOL HG DIDS SANA (ZN Leis ceactiecs soccopereconessessce- 

A cast of the exterior. 

FEQULON ALOK A) SO CLOLE SU ON) nace ere eee eee 

Right valve of.an unusual form. 

Right valve of a typical specimen. 
Left valve of the usual size. 

50 
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THE HELDERBERG, INVASION OF THE MANLIUS 

INTRODUCTION 

By glancing at Plate I it will be seen that several sections in 

or across the Manlius stage have been studied extending from 
“Tt, Union Springs’’ to ‘‘8, Helderberg Mts.’’ The dotted line 

at the top indicates the position of the Oriskany sandstone. 
Measurements of the thickness of beds are expressed in feet to 
the left of each columnar section, while to the right is a brief ref- 

erence to faunal or stratigraphic features. 
Before beginning a detailed description of each section, it may 

be stated that a similar study was undertaken by Prof. S. G. 

Williams and his results were published in the American Journal 

of Science, 1886, vol. 31, p. 139-145. Subsequent investigations 

have shown that this author was scarcely warranted in his gen- 

eral conclusions regarding the age and proper correlation of the 

great masses of limestone between the gypsum beds and Oris- 

kany in central New York, for he believed them to be locally 

modified Helderbergian deposits, and hence above the Manlius 

series. But this much must be said in his behalf, viz., that he 

alone has seemed to grasp the true stratigraphic relations of the 
various deposits about Union Springs, and he alone has empha- 

sized the importance of the Oriskany Falls section in the eluci- 

dation of Manlius and Helderbergian stratigraphy. As we pro- 
ceed, we shall see that there is also a slight flavor of truth in 

even his general conclusions as referred to above; for the title 
of the present article is such as to show that the relations of Man- 
lius and Helderbergian faunas, are, so far as time goes, perhaps 
not quite so distant as has generally been supposed. 

I. Union Springs 

Eurypterus Limestone.—The Eurypterus limestone of the 
Salina is well shown at two localities near Union Springs: Ist 
along the Lehigh Valley R. R. track from the Plaster Mills to 

¥% mile east of Cayuga Junction; 2d, in the bed of the creek but 

a few yards north of Cross Roads Station. At the former local- 

ity there is a slight southerly or south-easterly dip so that by 
following the stream bed just east of the Junction nearly to the 

highway the section as given on Pl. 3, No. 4 can be made up. 
The upper portion of the section may also be seen in the outcrops 

on the north side of the railroad track; in fact here is the place 
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where Lurypterus is generally most easily collected. 
Note especially the heavy brownish beds at base and the hard, 

banded gray and blue, heavy unfossiliferous bed on top. So far 

as our observations go, fossils are limited to the Aurzyplerus bed 
as indicated in the section. They are besides Eurypterus, Leper- 
ditta alta, and Stropheodonta (? Orthothetes interstriatus). In the 
stream bed back of the old mill at Cross Roads, the middle-upper 
part of this section may be seen, and Leperditia is of common oc- 

currence, but Auvypterus remains are rare. (See basal part of 
No. 5, Pl. 3.) Upthe stream half way to Thompson’s old quarry 
it will be observed that the hard, banded limestone described 

above caps the Euryperus substage. The dark bands seem to in- 
dicate the change of conditions taking place and the introduction 
of gypsum deposition. While at the old mill just mentioned, 
note should be made of the southward dipping limestone layers 
in the opposite bank of the creek, for as will be seen later this 
point has an important bearing on what follows regarding the 
true relationship of these limestones to those above the gypsum. 
The easternmost exposure of the Zurypterus limestone is about 
half-way between Cross Roads and Thompson’s old quarry. 

The beds are below the exposure in the quarry and the dip is to 
the east. 

Gypsum beds.—At Thompson s old quarry one sees the section 
‘shown on Pl. 3, Fig. 5 (middle portion). Skirting the southern 
edge the Cobleskill limestone with a bed of Stvomatopora appears. 
Then below are to feet of grayish waterlime beds with a Lingua, 
Discina, and several other forms. Below are 4 feet of irregular- 

ly bedded and banded limestone ; and still lower, 18 ft. of gyp- 
sum extending to water level in the quarry. To what extent 
the gypsum extends below the water level we cannot state. 
But judging from the apparent depth of the water and the east- 
ward dip of the Zurypterus beds just to the west, it is evident 
that a thickness of 30 ft. would not be too great for this deposit. 

Elsewhere, east of the Plaster Mills very extensive excavations 
have been made in this deposit. 

The plate herewith given (Pl. 4) shows an abandoned quarry 
with its characteristic pond of water. It lies half way between 
Hibiscus Pt. and the railroad track. So far as we are aware, the 

gypsum beds are unfossiliferous. 
- The thickness of these deposits is a matter of considerable un- 
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57 7 UNION SPRINGS 7 

' certainty. We have never had the pleasure of seeing the quar- 
ries drained so as to measure the depth to which the deposit ex- 
tends. Williams has assigned it an average thickness of 
25 ft. But, inasmuch asa workman at the Plaster Mills says 

the quarry has a face of 50 ft. when drained, and since the dip is 
considerable in a southerly direction at Cross Roads, and east at a 

point a few hundred feet west of Thompson’s old quarry where 
the Eurypterus rock disappears beneath the gypsum horizon, it is 
quite evident that in places a thickness of 4o ft. may 
well be assigned to these deposits. 
We should observe in passing that Clarke and Luther have 

unfortunately considered the outcrop of the gypsum deposits in 
this region as due to a local anticline, bringing them up to the 
surface, while the ZurvyPterus limestone and the few feet of thin 
gray shaly Salina limestone just below the Cobleskill are con- 

sidered.as one and the same deposit, flanking the anticline north 
west, and south-east. The fallacy of this interpretation is at 
once evident when one looks carefully into the kind of rock, 

thickness of beds,and fossil remains of each of the two limestone 

horizons ; also when one sees, at Cross Roads for example, the 

Cobleskill limestone on a hill but perhaps -300 feet south of a 
southward dipping bed of Eurypterus limestone in the bank of 
the stream opposite the old water mill. 

In Hartnagel’s article already referred to (p. 1136) he: remarks 

regarding the condition of affairs at Thompson’s quarry: ‘‘This 
outcrop in the cut however, is on the other limb of the anticline, 
with a dip strongly towards the northwest.’’ Various pieces of 
rock have slid down from the top of the cut and rest at various 
angles, but the dip at this locality is moderate and in a south- 
easterly direction. ‘The ‘‘anticline’’ has no real existence. The 
stratigraphy of the region is much more simple than this anticlinal 
theory would lead one to suppose. Williams clearly stated the 
true sequence of beds here as early as 1885. (See Amer. Jour. 

Sci., 3d ser., vol. 30, p. 213-214.) Weare well aware of the lo- 
cal anticlines, synclines and domes in this region, caused mainly, 

we judge, by the dissolving out of lime, gypsum, and salt layers 

in certain localities and allowing the beds above to sink down in 
a very irragular manner. But there is no evidence to show that 

the gypsum beds about Union Springs are below the limestone so 
well exposed at Cayuga Junction and containing in places so 



BULLETIN 19 58 (Ce) 

many well preserved Aurypterus remains. Doubtless the fact — 
that occasionally fragments of this genus are found in the beds 
just beneath the Cobleskill has seemed to call for and give color 

to the hypothetical ‘‘anticline’’. But all know how Lurypterus 

may be found much lower in the Salina and much higher in the 

Manlius in this State. 

““Salina’’ Waterlime.—At several localities near Union Springs 
where the Cobleskill limestone is exposed there are shown below, 

layers of thin-bedded, light gray or buff colored impure limestone. 

Howland’s Pt., north of the exposure in the woods near O’Con- 
nor’s quarry, Wooley’s quarry, and Thompson quarry, all 

show these calcareous layers, and when diligent search has been 

made, show practically the same fauna. They are best ex- 
posed at Thompson quarry already described. Lingula, Euryp- 
terus, Cyclonema, Modiolopsis dubtus, Murchisonia, Spirifer ert- 
ensis, Rhynchonella agglomerata? aud Leperditia alta afte per- 
haps the most characteristic forins. 

Cobleskill.—The study of this stage, or substage, of the Manlius, 
according as we prefer to look at it, Has been undertaken by 
Hartnagel and has been published in the Report of the State 

Paleontologist for 1902, and hence little attention need be given 

it here. Its stratigraphic relationship to other beds in this vi- 
cinity, as well as its places of outcrop can be seen by inspecting Pl. 2. 

The presence of Stvomatopora in large and irregular masses gives 
the beds of this horizon a peculiarly rough appearance. For an 

exhaustive list of species occurring in these beds, see pp. 
1132-33 of Hartnagel’s paper. . 

Rondout.—Sect. 2, Pl. 3, shows fossiliferous beds above the 

Cobleskill which have been referred to the Rondout division of 

the Manlius stage. Orthothetes interstriatus and Wahitfeldella 
sulcata are locally extremely abundant. Just what follows above 

these beds we have as yet found no section to show. But know- 

ing from leveling that the vertical distance from the Cobleskill 
to the Oriskany is about 70 feet, and knowing the section in 

Union Springs from the Oriskany horizon downward for 64 feet, 

there can be but a very limited section not yet seen. ; 

In the detailed section given below, we would refer the beds 

numbered from g to 18 inclusive to the Rondout. In 

its main features the section is repeated in Sect. No. 5, Pl. 3. 
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Section tn Union Springs by the Sanitarium 

ft. Thick | Total 

I. Onondaga limestone, 8 feet thick, with large corais; 

composed of light coarsely crystalline Ca Co?. Lowermost por- 
tion stained red with iton oxide and containing sand and 

By 

PRERO-SLOMES) Of OriSkaIly AGE ......ducneccnsccreccesesceaeneceetscrenve 8 8 

2. Limestone in places replete with Stromatopora (See 
EID MRCP e arctan ee iacicet ssentciceadeaasscheseensiccesg Gedaeasscwssecasinge Pn ont 

3. Dove colored limestone with conchoidal fracture, ap- 
MaArenUlyeMOMTOSSUMET OSI. casas sess ncsjaeceiecaecieiensiSoesmnctie ee gaatacs sre Dg 5.4 

Aembitie-orayeseven peddeds ItimeStOMe...c.c-c-s-dccressceenenseceee 2.9 8.3 

Fp ELomatoporalimestone. (SEGIPL Gio. ken cencnecaewoecetee 4.3 12.6 

6. Dark, heavy-bedded, blue limestone, with Szvopheo- 
MAUTAAING SD LIL CTIDU wuss oies aeeioe ete saaedate tae vk seaaaeslscednas te nein. 6.8 19.4 

7. Alternating beds of grayish and bluish limestone; beds 
with many fractures; often dark, cherty, breaking with con- 

choidal fracture. Sp. vanusemt, St. vartStrtata....crcccecccceees 9.8 29.2 

8. Limestone, dark at bottom, gray at top, weathering 
lighter. Contains a few Sp. vanuxemt. Opposite 4th barn . 
MENA Wall Sones arse eee sie! vacite alas neist ness wealsice seat tags Micaousteuumcesen ais i.8 31.0 

9g. Dark grayish-blue limestone in broken beds; some- 
Mulla OPSCHEE GAGA Seea-cmaasnn.th sds steeuetiaccocssenerecancueemasoncan 2 36.2 

10. Dark, bluish-gray Solid limestone, containing a few 
Sp. vanuxemt and forming rapids just below 3rd barn. Up- 
EIS ITA COMO beens. oton a cus ccinva saat eatiesisc es paeceumaesiectamap irises 1.8 38.0 

11. Evenly bedded limestone, some layers rft. thick........... 4.0 42.0 

mommletetitrand dark layers, Shall yu-c...2:c2s0c2: «steksocavateuoescdsass .6 42.6 

13. Light gray or buff colored limestone. Layers .05 to .o8 
feeb imibickness, Shows stylolitic Structure... .2......-.cc0c-ce0 2S 44.9 

14. Light gray to drab limestone; forming falls near 2nd 
bari Contains yellowish clay modulesiiscs-..:0.c-cs-.escocesressees 3.2 48.1 

15. Very light grayish-brown limestone. Notice dip, 
ANGSTME ici) INIT Vostioner een nctnc lee ana E a cBon RES bene cance esteenorebon accoaten 4.0 2a 

NGAUS TOME? NULL CkS DCAD SG .r eae. coccececs testes teen Unenessanaaieesces a7 55.8 

17. Thin bedded shaly limestone; layers rather irregular; 
forming a prominent ledge extending fully 100 ft. east of 
EMME CLGLES erecee ace racRiice Nee ens ce saints sims clei sielva velgiae sins vev'eision doiniein tiga stents 3.5 59.3 

18. Dark and light brownish impure limestone; often irreg- 
ularly bedded; in layers 1.5 ft. thick. Lowest beds seen at up- 
Pee tOs OL CIEE] 5: o.55.- -whaerseh ann rianesensuveocoesascny ide <cromasiawehaves 5.0 64.3 

As a rule, the so-called Rondout beds are much lighter in color 

and are far less fossiliferous than the Cobleskill below or the 
typical Manlius above. They seem more like the light colored 
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dolomitic beds of the upper Salina. Here and there Leperdztiz 
are seen, but other forms are exceedingly scarce. The basal beds 
already referred to as containing Ovthothetes interstriatus and 
Whitfeldella sulcata in large numbers, it seems to us, may equal- 

ly well be referred to the Cobleskill. 

Mantius.—The section just given shows by beds 2 to 8 in- 
clusive the appearance of the typical Manlius of this region. 
There are occasional Stronatopora layers just beneath the Oris- 
kany or Onondaga as shown in Pl. 5, but generally the upper- 
most layers are evenly bedded and banded limestone. These beds 

continue for 4 ft. or so and then Stvomatopora layers appear, as 
indicated on Pl. 6. In this section, as well as the one marked 

‘5’? on Plate 3, the Manlius is rather thick-bedded and very fos- 

siliferous. Stvopheodonta varistriata occurs in masses, and some 

layers contain a large number of Sfixifer vanuxemt: Holopea and 
Tentaculites are of rare occurrence, while Wegambonia aviculotdea 

is occasionally common. 

One mile south, in the Shaliboo old quarry by the L. V. R. R. 

track the upper portion of the Manlius may be seen beneath the 

Oriskany as follows: 

Section at the Shaliboo Quarry 

Ft. Thick 

1) Onondagatliniestonesas-essse esses: saseseeee ees secre Eee ce cee 12 

254. Oriskamy Sandstone sti ie. e eek yee nas ane ae cece eee eoee enecee eee A 

3. Dark, impure limestone layers: 222.2222. .ce- sheer scee cree ceeeeceeoee % 

4... Even bedded: water=Hime ios. 7. 8..ss8eseeseeseeone cee nee eee eee eeeee 4 

5. Thick beds with Stromatopora, Sp. vanuxemt, St. vari- 
striata, Holopea, Leperditia, Meristella, and Orthothetes inter- 
SEPEBUUS.. cdevici sone dtastaciad eltedesnoseeeeasae ade Meee eee See REE GRE Teo Ke) 

6. Heavy beds, dark colored, Megambonta and Tenta- 
CUL ULES the Pease Tadao GASSES SOE AOSA STG oo GANT Ode SA Seto ae eae ORR E 4 

These same fossiliferous beds are splendidly exposed % mile 
southeast of Thompson quarry, in a somewhat extensive lime- 
stone quarry just east of the highway. Stvopheodonta varistriata 

and Spirifer vanuxemt are the predominant forms, though a 
Meristella (M. levis?) occurs here and therewith the rarer forms. 
Here, as elsewhere, the Manlius often weathers a brownish color 

and appears rough with the fragments of crystallized stems of 
Crinoids. No one who has ever studied the sections north and 
east of Manlius could fail to see the close lithological and faunal 
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resemblances of the rocks at these two somewhat distant locall- 

ties. . 
The above detailed discussion we hope will give a 

fairly clear idea of the occurrence of the Manlius stage at the 
most westerly section included in this paper. The changes, 
lithologic faunal and stratigraphic occurring farther east, we 
shall discuss in the pages which follow. 

II. Split Rock 
The large quarry at this locality affords a fine view of the 

basal beds of the Onandaga and its contact with the Manlius 
below. But we were somewhat disappointed in the faunal 
features of the last mentioned stage. The following strata were 
observed in a column left in the north-eastern part of the quarry 
where evidently a derrick had formerly been located. 

Section at Split Rock Quarry. 

Ft. Thick 

I. Onondaga limestone, with Oriskany pebbles at base......... 2 

2. Light colored cement rock for 2.3 ft. then becoming grad- 
ually hard, thick bedded and blue with a few fossil fragments 
below BRI eS Rijoin Suc date sriasusdousranasesoh oaccoeon encaecamabh sees geticcantene 4.3 

3. Hard blue bed with gray bands. Leperditia, small Stro- 
matopora and Spirifer vanuxemt very abundant in layers.......... Bei 

4. Yellowish or cement-like above; more bluish, with thin 
yellowish bands below. With Sp. vanuaemi and Leperditia...... 2.3 

5. Bluish layers, very fossiliferous. Besides Sp. vanuaemt, 
these layers contain Stropheodonta varistriata. Middle layers 
PEMA PIII LOD OF Lass vs ue can sonceaeene onconistouoe dive see seaecsns ees tciwneatacue 4.8 

ReNSUINO. 055. DUt with 1ESS) S77OMMALOPOTE. «..ousiavse ec estcoonvicgucenaes 8.3 

72 epliish stay layers with Sp. Vatu XCM... .ce.coscensoenctonsers 12.0 

8. Solid bluish layers, grayish above and below ; often show- 
ing irregular lines of bedding. Stromatoporoid in places........... 5.0 

From the upper 2 ft. of bed No. 2, Luther reports Aurypterus. 
(See 15th anu’l Rept. St. Geol. for 1895, p. 268.) This, we 

believe to be the highest horizon from which the species (pre- 
sumably vemzpes) has been reported. 

In the barn lot opposite the Electric R. R. station, much dis- 
turbed layers, apparently Rondout, were observed. 
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III Manlius. 
The vicinity of Manlius has been and ever will continue to be 

of great interest to the student of the Salina and Manlius stages. 

Excellent exposures of the upper Salina may be found between 
Green’ Lakes. and Manlius; and from traverse lines and 
lines of level we have constructed the lower part of the section 
given as No. 3, on Plate I. Wecall particular attention to this 
section, not because of its direct bearing upon the question of 

the deve oprnent or extent of the Manlius fauna but to show 
that here, as at Cayuga, the gypsum is both over- and under-lain 
by Salina limestones. In other words the stratigraphy is perfect- 
ly clear in this regard, whatever doubts one may have on the 

subject, while studying the Cayuga section alone. 
The gypsum and Cobleskill beds are seen best to the south- 

west of Manlius, while the layers above to the Onondaga are 

best seen to the east and south. 
Two miles due north of Manlius, at an oblique four corners, 

is a small cemetery, and in its vicinity are several interesting quar- 

ries. Just west of the cemetry across the highway anew digging 

exposes light yellowish, gray, impure, shaly limestone layers pre- 
sumably Rondout. The uppermost layers are replete with Spz7- 

fer vanuxemt. In beds of the same appearance and in the 
same horizon both in a quarry and ina small creek bed 
south or southeasterly about % mile Lurypterus remains are 
found abundantly in layers. ; 

Manlius.—In the quarry east of the cemetery, a great change 

takes place towards the top of the outcrop. Sp. vanwxemi layers 
of grayish blue give place to more crystalline, rough, brown- 

weathering fossiliferous beds. From the cemetery, eastward to 

the forks of the road 4% mile by an abandoned old stone house, 
these crystalline fossiliferous layers are well exposed, especially 

in the field to the north. ; 
Stromatopora 1s seen here and there, and occasionally very 

abundantly, especially in the uppermost layers of this deposit. 
Notwithstanding the apparent richness of the fauna of these 

beds, little else is found in addition to what has already been 

mentioned, except Stvopheodonta varistriata, with occasional large 
Megambonia aviculoidea and a Meristella (levis ?). Still, Tenta- 
culites, Beyrichia and Modiolopsis dubius have been collected from 
this horizon and vicinity. 
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In the railroad cut in the north-western part of the village of 
Manlius we found a Zaphrentis, with Beyrichia barretti? and 

Sp. vanuxemi in abundance. 
The cement strata, as well as the rough S¢vomatopora beds, are 

finely displayed in the quarries on the hill just north-east of Man- 

lius. The cement and intermediate blue limestone layers 

are of course to be classed as Manlius; but the S/vomatopora and 
higher blue beds are less easily correlated. That the upper 10 

ft., or the layers just beneath the Oriskany are Helderbergian 
there can be no doubt, since luckily on the hill north-east of 

Manlius they are often quite fossiliferous, though south-west 
of the village we have found no exposures where beds in this 
position carry Helderbergian remains. Manlius village, then 

seems to be in the longitude of the extreme western extension of 

the Helderbergian fauna. On the north-east hill, above referred 
to, we note Stropheodonta planulata, very common; Avicula 

communis, common ; Meristella levis, common; Leptena rhom- 

beidalts, common; a Rhynchonelloid form, ¢. AR. transversa, 

common ; Dalmanella oblata and Sp. cyclopterus? rather rare. 
It may also be remarked in pessing that the few inches of 
Oriskany sandstone at this place contains a comparatively abund- 
ant brachiopod fauna. 

Detailed sections about Manlius.—Nearly all the quarries north- 
east of Manlius show beds down to and including the cement 

rock. In one place only did we find the layers exposed for a 

few feet immediately below. ‘There is a quarry west of the road 
and % mile north of Manlius where about 4 ft. of blue ‘“‘building 

stone’ are seen cropping out. In the fields below, the crystalline 
brachiopod layers occur. What is shown on Plate I, Sect. No. 3, 

down to the bottom of the ‘‘16’’ ft. layer may be taken for a de- 

tailed section of what appears on the hills north and east of 
Manlius. 

Section in quarry % mile S. of Mantius. 

Ft. Thick 

Tae PPEE GUathy,) DLACHIOPOM DEUSi ii. icceen «.corerecencenemecdseneer 10 

PME TOSCO ear asceetasmete at seeeacdeds casas stearetenacencadacwedanteacinatees 15? 

EIS ASCE LO POGMUEMssceranssmen cts vel case ot. webecepacsnncecsbleceseeeeeseitns 2 

Me teblie-Otray LittleStONe 4) SP VAWUECINT. ...coriscetewseccaseorseussars 4 

Fp GEARED ILIVUILCIILS ate. ons elovondecnietb acc aneiaeslqaedinennd sda vasaundectanaee 5 
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South-east of Manlius, from Evergreen lake southward for a 
mile or more one sees fine exposures of the upper beds of the 
Manlius, and in many places their line of contact with the Onon- 
daga. 

Section about 3 mile S. W. of Evergreen lake 

Ft, Thick 
LP IOnonda gadimestoness s\ecciccmketocce eee seseiae eee ee oa as eeeee various 

2: pelea ny iD hWe) layeneneitusscc asec sisoecinece neeeoine dace ane oe ana nee 1.2 

3. Solid layers, weathering into thin parallel layers.............. 8.0 

4. Blue limestone, Stromatoporoid in upper portion.............. 22.0 

eh SST Cit ETO CKES tee lich iaisle Sancta tae eee eae cctaas Ae Seana ae 4.0 

GE SBN]: o Cia aehis Saas hae EAE ROR re Dike ve SR LCL SO a ete 4.0 

Fee Cement Tock sy sae eke neue eee aaa atts Uae ibe Wa Ace 4.0 

8. Solid, blue in general, but with bands of yellow; with 
TCPCVA UID oh seen bata candace tains Ranures eectneds Jose aces na mn ecee sce ee 3.0 

9. Heavy blue layers, very Stromatoporoid above and some- 
WRENS cocbnaneyabcooocuetaseceobs ségoo bust HacoHCoDaESsSOsOSAe Insethoacoesecebe sss 20.0 

Extensive quarries 1% mile S. E. of Dewitt show very plainly 
the relation of the Rondout stage of the Manlius to the Coble- 
skill and Salina beds below. 

Section of quarry 1% mile S. E. of Dewitt. 

Ft. Thick 
1. Rondout limestone; cavities and chert below; grading into 

Cobleskill hed sieec teen sang ieecisttas ct stee cae NENG Ue Seeley ae eee ea 20.0 

25 Cobleskill S7vomatopora layierseseensese ceeece ee seee sees eee seeeeee 5.0 

30. Gray. ishaly | limlestomesscsces-ccccumesscsseence ase caer eet ccc seecoteene 1:0 

Ae Otay Shale touscs estas eects ee eee eae ent ee eee SALE ee ee EERE 12 

sa Gray ShalyMimestomel sc: sastctioce cee cue set ore car aac aeeeoee ne eee 3.0 

6! Hard. Sbrowanicint oss ease cadecesabe dae tec detenietianee nonce: come te meee 1.5 

Tivos Gays S WEIL estes oe unre otelat ie Mcistia e iclaiat aes See eeaeea cS tere sera nr ieee 35.0 

Special points to be noticed in the Manlius area.—(1) The fos- 
siliferous (brachiopod) portion of the Manlius begins with 
beds containing large numbers of Sf. vanuxemz, and this followsa 
Eurypterus fauna. (2)Here a change takes place. Sometimes the 
brown-weathering crystalline limestones, with great numbers of 
crinoidal and other fragments, come immediately upon the Sfzv7- 
fer zone. Often however, a gasteropod bed some two feet in 
thickness is interposed. Stvopheodonta varistriata is the dominat- 

ing species in most of these beds. Spirvifer vanuxemi is com- 



65 PERRYVILLE 15 

mon; MM€Zegambonia aviculoidea, Meristella levis ? Tentaculites, 

Beyrichia and Leperditia also occur. (3)Above the fossiliferous 
zone comes the well-known cement and blue limestone beds; 

then the ragged Stvomatopora bed and other blue limestones, all 
presumably of Manlius age, though difficult to correlate owing to 
the lack of a characteristic fauna. Nowhere else are these so well de- 
veloped. (4)The Helderbergian beds have put in an appearance 
and contain a fauna that is probably to be correlated with the 
Coeymans farther east. These beds are tro ft. thick east of Manlius 

and do not appear to the south-west or west; unless one large 

cast of what seemed to be a Gyfzdula galeata found by Mr. 
Pacheco in the black, arenaceous ferruginous Oriskany, may be 

regarded as indicating a further extension of these beds. 

IV Perryville 

General section.—We have endeavored to show by Sec. 4, on 
Plate I how, in general, the Manlius beds occur about Perryville. 

Following the creek but a few hundred feet north of the 

railroad station at Perryville one sees a great chasm, bordered 

above by Onondaga limestone beds, but exposing on either side 
Helderbergian and Manlius limestones. The railroad sweeps 
around the head of this chasm and leaves the village by going 
north-west instead of continuing in an easterly direction. From 

1 to 1% miles north of the station along the railway fine ex- 

posures may be seen. Upon the hills %mile to the east of these, 
other good exposures are to be found. Again, on the hilla mile 
west of Cottons, marked 9200n the U. S. Top. Quadrangle (Chit- 
tenango) gypsum beds with their over- and under-lying lime- 

stones occur. All these places have been visited and the general 
stratigraphic information obtained is shown by Sect. No. 4, 
Plate I. 

Detailed sections about Perryville.—There is a considerable 
change in the appearance and thickness of the various Manlius 
and Helderbergian beds about Perryville and hence several sec- 
tions are given herewith in detail. 

Section in gorge at Perryville falls ; east side 

Ft. Thick 
Pm OMOT Ca PA LITHESTONCH was sarc daces cnastecwn sedvds supine entncciwye dns 20,0 

Note the overhanging appearance of the Onondaga beds, and 
the jogging in of the escarpment in the proximity of the Oris- 
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kany s. s. horizon giving the same appearance to the bluff as 
shown by the Coeymans and a cement bed in the Helderbergs. 
See Plate 9. 

2. Oriskamy said yilay eri. s: Sac eee ee eae eee 2% 

Seilel denberedcanalinnles totic eee see pee eee en eee eee eet 18.0 
In the middle and upper portions are found: J/eristella levis 

al. reticularis, Stropheodonta planulata, Spirifer vanuxemt ? 
var., and Uncinulus sp. At base occur: Weristella levis, Stro- 

pheodonta varistriata, Tentaculites gyracanthus, Beyrichia, and 
a Leptocelia. 

NE A SEE OMALOPOKA NAV CP sacse at isaacunaeese ie cteeenatctinet ce Becton oe eeRe eae 8.0 

5. Blue layers, somewhat Stromatoporoid above with SP. 

UOMU CWE, ase Sa easichs, Goditiddtue cateetale eels Mea ugha) sa ue Caches Sea ee ae a ae 15.0 

630 ;Gray limestomera access ercsabars yas suesa tunis ckecenaeeabeaciotes saeeeeers 4.0 

Fre NT ESEORE rescence ona ct sence oe uasning since aee dee eee ceeec eee 3.0 

Shy Gray anda blue mbar cle dates casestepeaceeeteeaereatce ee eee en ners 7.5 

of) Dhaniblie Wayersi sis eo esa r atin) oka Ne alka uaa certs cme aaa 8.0 

10. Limestone more or less Stromatoporoid...............-.200-0-e++ 3.0 

ii, dilanbaurendahy [ihanSs rossie [OSGI S-cacneaasaceecscaecoce stared de veseene Seamee 2.5 

125 Wark VStromatoporolds meh entya. sess senses. ceases acer ateeeseees 13.0 

13 Bliwishylimestonel esi seteeimasto seen orotate ors tuent eal cee teee ates 3.0 

14. Fossiliferous limestone, crinoid stems, Leperditia, St. 

varistriata, Sp. vanuxemt, Beyrichia, Bythocyprts.......1.1-..00--- 2.5 

TSeneslwey shim esto. woe dake canrec chee ans Sree ore ar a ee eam se eee een FEO 

16. Solid limestone beds 1 to 2 ft. thick with Sp. vanuxemi 
occasionally. One Meristella observed..........2..2-0-02e0-2e2eeeneen sees 10.0 

Section along L. V. R. R. r—1¥% miles N. of Perryville 

Ft. Thick 

i “Helderberoiantirag mental limestone ssccss se ncseere se eee 13.0 

2 SET OUUALOP OLDS DE Gers sate isaet rads omic csc a See slace sais eeecise cece es 8.0 

2 UAB ire UTE e STO MEN aati ee ee sermon hess oi cee enone ee ane 1.0 

Ae Bilwe dintestonessriairelhycrackedeens-eeeeeeeee sce ceeececeeecert etree 8.0 

5. Solid blue layers ; Stromatoporoid at top................. ...... 13.0 

oF Gray cement: TOC 2a as ssraiseuen cumadea st Sesset cumterds eueauae oem 3.0 

7a Blue craclkedeee enn Poi et URE RENE I Sa eo 

8. Stromatoporodylimestonmeliycisstesensscecs de caecses -ciaseeeaeeeeeee 3.0 

9», Blue! Aiimestom es 2s 5.2 ee sect ucasaaciee uses Annes sauce dios anemasceeee he cane 1.0 

if) Gray Shaly wdlimeston eG. .5cmscccacosescee coneeesnitos seeeue ames: 2.5 

Wiis Sie@roatZieoy voy COREL IbbomECFOVAS. «soon aqoaanasacasscodcescancoseassacecHsce 15.0 

12. Dark, cracked, cherty, thin bedded limestone................. 15.0 

Crystalline and rough weathering limestone; with SA. 
oe 



67 ORISKANY Faris 17 

ME IPIL TNC OAR NK alee aisuc Mean a adan ais Sarasa saint nat ngtsenarsyeve planes’ «he 10.0 

14. Grayish waterlime? basal portion apparently gypsiferous... 21.0 

Up in the fields to the east, as has been stated already, there 
are many fine exposures. They may be arranged in a vertical 
section thus : 

Section in field 1% miles N. of Perryville 

Ft. Thick 

em OnonGara slit estone ns cecsntines estas csoe dees aster pce esaeneest oct 20-++ 

2. Helderbergian beds containing in places an abundance of 
ESSA O TIER BEAT] FACIAL ap a OP RE eae e EE OREO ERE ET oeeE PEED R ET TERE EPR Aeros 20 

ume biivescracked!limeston efeaintescissisos sence ses senoatseecacasesle ns 10 

4. Stromatoporoid limestone, with blue and cracked layers.... 20 

Rama G ray thinly bedded scinniacss.s vateuascesdecnch coaeccntaheseedeaeetinensean: 7 

CMM OELOMALOPOLOL: MimteStOne se .. mises nacees reso sonseces ee ete c nec ceeee 4 

In the vicinity of the plaster mill on the railroad 1 mile south- 
west of Cottons one can see highly disturbed light colored Salina 
limestones. In the hillside just south of the mill such a lime- 

stone forms a slight terrace beneath the pasture soil. Above it is 
an extensive gypsum quarry showing perhaps 25 feet of plaster 
rock. Above that, other limestones are seen in another opening; 

none however appear like typical Cobleskill. 

Points of special interest in the Perryville area.—(1)The Helder- 
bergian rocks are increasing in thickness going eastward. They 
are much more fossiliferous than at Manlius. They contain 

Gypidula galeata. ‘The lower beds herein classed as Helder- 
bergian have a decided Manlius faunal aspect. 

(2)The typical Manlius beds as well as the Stvomatopora and 

other beds up to the Helderbergian are much thinner than at 
Manlius. Stropheodonta varistriata is comparatively rare except 

in a stratum 2% ft. thick in the Perryville Falls section. 

(3)Spirifer vanuxemi beds here as at Manlius are just above 
the light colored Rondout layers. 

V Oriskany Falls 

We have already referred to the importance of this section in 
any study of the Manlius stage. Prof. S. G. Williams* remarks: 

‘‘The exposure of Lower Helderberg rocks at Oriskany Falls, 

*Amer. Jour. Sci., 3d Ser., 1886, vol. 31, p. 142. 
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eighteen miles south of Utica, is interesting, partly because it 
is so laid open by deep and extensive quarries as to give nearly 
a complete section of about 120 feet of rock, 115 of which can be 
definitely measured from the Oriskany sandstone, here ten feet 
thick, down to the bank of the abandoned Chenango canal, and 
partly because, while highly fossiliferous at several levels, it 

shows the condition and tendencies of the Lower Helderberg 

limestones at a point nearly midway between Schoharie County 
and Cayuga Lake.”’ 

The section which this author then proceeds to give, differs 
soinewhat from the sections we have compiled at this locality for 
the past several seasons in connection with our Summer School 
of field geological work. Particularly do our thicknesses of beds 

vary considerably. We used a Dumpy level and rod over gentle 
slopes, and a steel tape wherever perpendicular escarpments were 
measured. He does not record his method of measurement. 

Clarke remarks* in connection with his studies of the Oriskany 

sandstone of Becraft Mt.: ‘‘The name Oriskany sandstone was 

applied by Vanuxem to white or yellowish, often friable. and 

crumbling quartz sandstone exposed at Oriskany Falls, Onieda 
Co., where it has a thickness of 20 feet. All calcareous beds are 

here wanting and the transition from the underlying Manlius 
is abrupt’’ etc. In view of the detailed description of this lo- 
cality by Williams in 1886, giving full account of the fauna now 

known as Coeymans and perhaps other Helderbergian stages, 
we are at a loss to know the meaning of Dr. Clarke’s statements. 

However, on p. 98 of the work just referred to, we find the fol- 
lowing: ‘‘In east-central New York a repetition of the Manlius 
fauna may appear, after a brief preliminary invasion of the latter 
and displacing fauna, but in these oscillations between the re- 
treating and invading faunas there is seldom evidence of a 
commingling of species.’’ 

From Schuchert’s articlef on the ‘‘Manlius Formation of 

New York’’ it appears that sections have recently been made by 
Dr. Clarke in this portion of the State, though we have not seen 
them published as yet; for Schuchert in quoting from this 
author says: ‘‘Neighboring sections, which we have recently 

*Mem. N. Y. State Museum, vol. 3, No. 3, 1900, p. 78. 

tAmer. Geol., vol. 31, 1903, p. 170. 
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made at Brown’s Falls, Chittenango Springs, at Waterville and 

Oriskany Falls, show that’’ ete. etc. Still later Hartnagel* in 
describing the section at Litchfield, Herkimer Co., says: ‘!The 

upper portion of the Manlius becomes complicated with Coey- 
mans limestone, the faunas of these two formations either 
mingling or alternately recurring.’’ — 

Our observations in the vicinity of Oriskany Falls have been 

mainly confined to the quarries and fields to the north of the 
town. One may reach these fine collecting grounds by following 

the old Chenango canal northward for nearly a mile and then pas- 

sing up and westward through field and quarries; or he may 

take the road tothe west of the canal. This forks about 34 of a 
mile out. One road then leads to Utica in a north-easterly di- 

rection, while the other continues northward over the hills. 

Near the forks of the road and then along either branch fine ex- 

posures are found. The lower road about a mile out from town, 

passes over a little sluice near an old lime-kiln in the woods to 
the left. The old quarry nearby shows bluish-drab layers of im- 

pure limestone. Fossils are rare except Leperditia ; but Mr. 
Pacheco of our party succeeded in finding recognizable fragments 
of Eurypterus, and so we have indicated the position of this bed 

in our general seetion No. 5, Plate I, by the word Aurypterus. 
A small outcropping of limestone layers by the roadside not far 

south of the sluice before mentioned yields a considerable number 

of small gasteropods, but their identification is difficult. They 
are presumably stratigraphically below the Lurxyfhterus bearing 
horizon. 

Near the lower, or Utica, road small outcrops may be seen in 
the fields, and, if examined they are sure to yield Spivifer vanux- 

em? in comparative abundance. Outcrops in the bank of the 
old canal show the same fauna. Leperditia too is very abundant. 

The layer marked ‘‘gasteropod bed’’ is seen at the big spring 

from which the water issues that flows under the aforementioned 
sluice. In the pasture to the south, fragments of this fossilifer- 
ous layer are found quite frequently as loose boulders or rock 
fragments. Just beneath it are buff-colored, even-bedded 

cement-rock layers. 

The exact thickness of the very fossiliferous portion of the 

*N. Y. State Museum, Bull 69, p.: 1169. 
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Manlius is difficult to ascertain, as it is not all exposed at one lo- 

cality. The figure given (45 ft.) may be taken as only approxi- 

ately correct. The lower layers are replete with crinoid stems, 

and Orthis, Stropheodonta, Meristella, Dalmanites, Orthoceras, to- 

gether with Spzvifer vanuxemi are often found in great profusion. 

A very detailed section of these beds has been made and a large 

number of fossils collected by Mr. Pacheco, but as yet the labora- 

tory work and identification has not been completed. S/romafo- 

pora is abundant in layers and in weathering it gives a peculiarly 
rough and ‘‘corniferous’’ aspect to the rocks. 

A little quarry has been opened up recently on the east side of 
the road in the gray cement rock. The floor of the quarry 
shows the top layers of the fossiliferous limestone. These gray 

rocks may be traced across the road to the large quarries west of 
the same, and there they form the lowest layers quarried. They 

show in the accompanying plate (Pl. 7) at the base of the ex- 

posure. 
The layers which follow with a thickness of 12 ft. are of a 

dark, fragmental appearance, and notwithstanding the conchoidal 
fracture and apparent cherty character, they contain in places a 

goodly number of bivalves and gasteropods. They extend up to 

the hat shown in the plate just referred to. 
Though, as Williams says, Gypzdula galeata may be most 

abundant in a rft. layer, it really occurs through 15 ft. of typical 

Coeymans limestone. What follows these exposures at the quar- 

ries seems difficult to determine since in the pasture above (Mr. 
Allen’s) the are few outcrops. 

At the base of the Oriskany sandstone, layers are found replete 

with a Meristella apparently /evis of Hall, though Williams calls 
it 17. arcuata and speaks, at least in one place, of Hall’s corrobo- 
ration of his identifications. oes 

Further details regarding this section will doubtless appear in 
this publication a year hence. 

By comparing this section with the one discussed ne bore PW, 
Perryville’’ one notices a marked change in the thickening of the 
Helderberg beds, anda great increase in the number of fossils 
from the upper Manlius. Farther east the Helderberg beds still 
increase in thickness, and the Manlius retain their extreme fos- 
siliferous character. 



Quarry just west of the, road leading northward from 

Oriskany Falls, near lower edge of Mr, Allen’s pas- 

ture. Smooth cement beds below, irregular, cherty 

to hat; typical Coevmans above. 
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VI Herkimer 

From four to six miles south of Herkimer the country is de- 

cidedly hilly, and quarries begin to make their appearance 

in several directions. First one notices the Oneida conglomorate, 
and the Clinton sandstones. Then he sees along the way a strip 
of red land, made so by the fossiliferous Clinton iron ore below. 

But these he passes over rapidly, likewise the Salina shales and 
impure limestones. Finally in the vicinity of Phil Diehl’s place, 

the quarries and natural escarpments begin to show fossiliferous 
Manlius and Helderberg beds. Just before reaching this place, 

an exposure of buff, calcareous shale can be seen about the 
springs below the cider mill. Above, in the road these shales 
become somewhat fossiliferous ; impressions of Sfp vanuxemz are 
more and more common as one goes up in the field across the 
road to where a slightly harder layer crops out and makes a 
noticeable little hillock. This is close by Diehl’s house. So far,” 

from the shale below to the outcrop in the field, there are inter- 
mittent exposures for about 50 ft. 

Back of Ackler’s barn, thin even-bedded Spzrvt/er vanuxemi 
beds appear. They may be examined to advantage in the trail 

leading south-west from the barn. In the pasture a few hundred 
feet farther on in the same direction, typical Manlius beds occur 
with a wealth of SP vanuxemt, also Stromatopora, Megambonia, 

and Leperditia. 
Leaving this lot and going south-east across a small valley to 

where a natural escarpment forms a prominent and inviting ob- 
ject for investigation, one finds the upper Manlius and lower 
Coeymdns most excellently exposed. Section 6, above the 
space marked ‘‘covered’’ was compiled at this place. 

Beginning at top of talus, the rocks appear practically the same 
as those last discussed, typically Manlius. But as we climb up 

the escarpment, noting height and fossils, we see that even Oris- 
kany Falls can scarcely furnish such a numerous sub-Helderberg- 

ian assemblage of species. 
In the section, between the words ‘‘Dalmanities’’ and ‘‘Stro- 

pheodonta’’ the following forms occur: Platyceras (small), large 
coiled gasteropod, Stroph. varistriata, Atrypa reticularis, Un- 

cinulus nucleolata, Uncinulus sp., Sp. vanuxemt, Meristella levis, 
Strophonella sp., Megambonia aviculoidea, M. spinneri, Tentacu- 
lites, and a smooth Gyfzdula, more of the form and appearance of 
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pseudogaleata than galeata. 
In the limestone marked ‘‘Light.and dark l’s,’’ the following 

forms occur: TZentaculites gyracanthus, Atrypa reticularis, Sp. 
vanuxemt, Stroph. planulata, Leperditia and Trilobite fragments. 

In the Stromatopora layers, in addition to this form, the follow- 

ing were collected: Holopea antiqua, Sp. cyclopterus, Loxonema 
fitcht, and Leperdttia. 

Above the Stromatopora bed there were perhaps 3 ft. of fossil- 
iferous layers, but so far as observed Gypidulas were absent. 

The Coeymans limestone contains, among a number of other 

species: Gypidula galeata, Strophonella punctulifera, Stropheodon- 
ta, Uncinulus, Meristella levis, Atrypa reticularis, Stropheodonta 

beckt and a small Platyceras. 

Here, as at Oriskany Falls, just above about 15 ft. of Coey- 

mans there is little to be seen on account of soil covering, but . 
here there is no question as to the presence of New Scotland 
beds. They are in a hill a little way back from the escarpment 
just described and are remarkable for the fine specimens of Spir- 
ifers, Leptaenas etc., which they contain. Moreover, here is an 

excellent example of weather etching. The fossils stand out in 
relief while the limestone matrix is dissolved away. 

In this neighborhood, as for example, at J.W. Humphrey’s lime 
kiln, there are other quarries and natural outcrops, but none 
seemed so inviting for faunal and stratigraphic work as the es- 

carpment at Diehl’s. 

VII Howe’s Cave 

In going eastward the Manlius again becomes less interesting 
faunally. The quarries back of the mills at Howe’s Cave show 
practically the whole section. A few feet are covered on account 
of the railroad embankment. The Cobleskill and Salina have 

been studied and figured by Hartnagel. See Plate 2, of his re- 
port. 

The first few feet below the Coeymans with Gyfzdula, are 
very fossiliferous and contain among other species: Uncinu- 
lus mutabilis, Sp. vanuxemt, Stroph. varistriata, Meristella, Or- 

this, and Dolmanites micrurus. But below, the great mass of fos- 
sils is made up of Stropheodonta varistriata, alternating with beds 
replete with Zentaculites gyracanthus. Gasteropods are in evi- 
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dence in the lowest beds of the quarry, just north of the railway 

track. 

Schoharie.—Only about 5 miles distant from Howe’s Cave are 
the well-known quarries of Schoharie. Clinton S. Becker’s 
quarry in the eastern edge of the town is a good sample of these 
fine exposures. 

Section of Becker's O’y., Schoharie, N. ¥. 

Ft. Thick 

1. Helderbergian with Gypidula, At. reticularis, and many 
Crinoid stems and other fossil remains..............c.cececccececeecenececes 15.0+ 

2. Transition with Dalmanites, and Stropheodonta et al....... 5.2 

3. Blue limestone in rather thin layers (2-6 inch) showing ir- 
regular bedding planes, and often separated from the next high- 
er layers by a 3 inch shaly layer that is easily weathered out. 
The surfaces of thin layers are literally covered with Sp. vanux- 

emt, Tentaculites gyracantheus, Leperditia and Stropheodonta 
varistriata. Gasteropods and Orthoceras are not rare. The 
edges of the thicker layers, upon weathering show the brownish, 
rough appearance, with Stroph. varistriata cross-sections men- 
tioned in our discussion of the Union Springs and Manlius sec- 
i BABTES, Scie Cgpee ne eeee ee See ABR IEA SORE ESE ie ese piace ates oA aan See SD 8.5 

4. Fairly solid layers, with many Leperditid..........--.00.eeee 2.8 

5. Solid blue bed; fossil lamellibranchs.................eceeee seen 2.0 

6. Black, shaly limestone, with Sp. vanuxemi in great abund- 
SALE EAE Ss Moe Renee ances cwraceeep Reh Nema oem ae sade as Taceectuis Scleastaed cuaatee 4.5 

Toulon (01816181 0) ih ("] 0fe(6 Ania Be MBeCE CECH SCRGE CG: OAR IDtInn ROSAS CLEE En oaeey 2.6 

8. Rather thin-bedded layers, with occasional Stromatopore 
about 1 ft. from top of bed; Zentaculites very abundant on sur- 
PAC CTOINSOMNLE AY. CUS: 7.teesa sedan sue eae Nees eee oee oak stn aaleneveness 8.4 

g. Heavy blue beds, with Leperditia, Sp. vanuxemi and 
WE DUC AT ES SEAS Sec EE EEO EOCENE AO OEE ERE CEE 4.7 

TOs eeLeavy, bitte bed, fossil sas tmMNOb- Qiec..cscckenccceiscectede dens + 2.6 

ti. Floor of quarry of shaly, calcareous, gray, mud-cracked, 
thin layers. 

The transition from solid to somewhat alternating wavy layers 
is well shown in the accompanying plate, from a photograph by 
Mr. J. L. Rich of our company. The heavy basal beds, 9 and 10 
of our section, are evident. The uppermost central portion 
shows Coeymans layers; but as the section was not made at the 

particular place photographed, it is difficult to locate the desribed 
beds in the photograph accurately. 
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Five miles east of Schoharie, in the vicinity of Gallupville, ex- 

cellent exposures are seen in the pasture lot south of the Berne 
road. So far as could be judged from a hasty inspection, the 
Manlius beds here resemble their westward extension at Scho- 
harie and Howe’s Cave. 
Summing up the general characteristics of the Manlius 

in the Schoharie region we note: (1) The decrease in 
number of specimens of brachiopods in the upper portion of the 
stage, save the very top layer, which we have called ‘‘transition’’ 

and may as well be referred to the Coeymans. (2) The Stropheo- 
donta layers become again very noticeable, resembling their equival- 

ents in the Manlius and Union Springssections. (3) Teztaculztes 
gyracanthus begins to make its appearance in great numbers, 
especially in the thin, gray, shaly lamine. (4) Stvomato- 
pora, though present in several layers does not appear prominent- 
lyinany. In fact its presence would often scarcely be suspected un- 
less a special search were made for it. (5) The sum total thick- 
ness of the Manlius stage, including the Rondout and Cobleskill 

substages, is materially decreasing eastward. 

VIII HMelderbergs 

General section.—The general section presented as No. 8, Pl. 1, 
is based largely on the outcrops near Indian Ladder. Es- 
pecially is this true of the few feet at base, including the Hud- 

son River shales and sandstones. 

Special sections.—The Altamont—Thompson’s Lake road about 
2 miles south of the former locality, passes over the northern 
edge of the Helderberg escarpment. Old quarries by the wayside 
reveal more or less complete sections of the Manlius stage. Just 

_ west of the road we note: 

Section 2 miles south of Altamont 

Ft. Thick 
1. A transition brachiopod fauna in a Stromatoporoid lime- 

SLOMES Wore get e crhetetelcvroleterte ane siareate eioia.cte epavciosarstena a eh ite siereih SreteIe e etorets ote anaes E RTeTO eet ere Sa7/ 

Zee BineMimlestonenyettkin GasteropOd Saceeere see theses seca nese ee eeeee 3.0 

Be SYOTOMO NOTED “taal IbbnoES| CovOKSy oc, qodocdondnosepodonsascbsoddnanchenso coe 2.5 

Ales Jeybbbic(olkonaeel. rhaajayewrs IhvaavESHWOVOS 30 sosnuacodsascdadononessosddodosoaeae 5.0 

5. Hard blue limestone with TZentaculites, Leperditia, and 
SPP CANUR CML 100% crac nnet sesh deae neue Peeeus c nesth seekom eee Meat eacR ETRE eT oon 8.3 
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East of the road, behind a barn we note: 

Ft. Thick 

MPO OCTIT ATI Me oie hate nha ure acter oe aunles aia So Niation dee nian nate comme chttearene 15+ 

DRM I ATISIELOM = DEASH ics nckias westaciie cn cation vas que sacecnane rene tere saenantts 2 

Pee OUS a StLOMATOPOLa, PECrngeauceeec\ecccoresseeretsaes sonanees ccna: 8 

4. Blue, shaly Hires tOTIGS tee ee MAT eR ei eer RES: 2 

EEE COM ELEG eee seca tad coc ec ensue tinnclen nag slsice sncoumaseeau ations atau decaetaeners z 

GREE LTD ee ecto ctcistie oon sioivaie atu cu eeoabhcoeb bate eosettas ste sitiah vans caemeet na 2 

Fs.) (CRESTS TY ESTOS) 2h Sas eno cE BEE SE GES OSE Mee EBEE os Hiab RE onc rEn clr aRcrceanee 2 

sSegmmem eLict TID IT Se eaters Setanta steiaewictsolc eels chlaas Sok ats eee oma eeaisonee saenaeeets 3 

Crem Say eeu ae eae caciSauceadeecdiac as ahabecamedesaaas velsteeee test I 

TO, “LB Geheco Wi Nn eas Aaa Re atic SoBe ser. a a es a Ue a St Rea 4 

MOTE ILENE SLUM a. Se Saieis eee Aediaties cis eas Sietscia soacls soationiacaets celsisvinctesies eee I 

Meer EL at: MITE ESTO MES 2 Pacercu cx sce occoseeeasucties os hos oariay en ae eeeuinatviosteals 2 

NPP RPP PO VET CCM joe tart taiutl isle a alte va sietatasaon aatiavisltstelsatbiaje sere cle Memeletials ce 28 

Just below this covered zone the Hudson River beds crop out.” 
Springs are numerous along this line of contact. 

Farther east, near the base of the escarpment where the first 
spring west of Indian Ladder flows _from under the rocks, 

we measured the following section. 3 

Section \% mile W. of Indian Ladder, (below the Coeymans limestone). 

Ft. Thick 
I. Transition TES needs CD salah co ie Pee ey Seats ae ae toeeaee 2.0 

Fey, WNT] Neco Kesh (0s Oe pne ae CRB a eee RELCe Sou acenenbscdocceeroseceaccncrocoortoc: 6 

PEEL ALOP Oca DEC S50. ted..ab hy Wiciia dol videsene is voutereiendlacessmaege Bar 

Pee Leg ESTOMS DEE Sassccdecacoan ick sas ated ao canebuccaSenoee seaoss ace 6.0 

Pete Shall ya OruCeMLStiiy DEUS iy...scc8socecees ane aceiseeaa aetetarsese cee 3.0 

SPIER CULALO ORAL DEOS secs onecta craunseaels icaseeeeaesecesinama anes ta easnens 9.0 

7peitielimestone, thickyandatitine lAVELS eesesen-css-csecaseesensss 32.9 

Bis + (Ba yiasihb oo Raa saBeniag acct acc det aRe peer ee Cane eR OrnesebasecdPe cos see Becocceneahe 1.5 

eG LAV SALVA VOLS: adits geiladas ds aaidee vas ote ctethioes acto neternasueticcets 5 

10. Hudson River s. s. and shale 

At the ‘‘ladder’’ or only a few hundred feet to the west there 

is a better exposure of the basal beds represented in the last sec- 
tion. In fact there are four or five feet of gypsiferous and 
pyritiferous shales, resembling in many ways the Salina beds 

beneath the Cobleskill at Howe’s Cave. 

tA ~ ea 

lie > = oomgpeeeoe woe) Eo — eee 
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Countryman Fill Section, lower escarpment 

Ft. Thick 

Ts); (Coeymeans; limestomen ce cs.k oa soeeee eee occa cerca aeeetee ees 32.0 

2) Brachiopoditransitionway ersaeeee ea seer ees eae eee eee enc 2.5 

32. (Blweriiimestome ny erie Vai Bae ease Mca ate aN LOL een era 1.0 

4. Stromatopora bed, with gasteropods at base...................-- BoB 

5 solidublucmlayerseenan se eestcesece 1 AEE sae aca nC cee RN ER CBE 4.8 

6.9 Light but cement irock: nen. ccas aoa beneueie aster see ease ecnias Boe 

7. Limestone layers, irregular above Stromatoporoid below.... 9.0 

82.) Blite imiestomesssiee i asaesuiase ssacacae aeeeenee cet ceact eee ee ase eee leo 

9. Hhin;even=bedded™ layensiieeeees-- se aseenees ence ea ceeseeseee 6.0 

10. Even-bedded, thicker layers; Leperditia, and Sp. vanux- 
CNL nen eter wa vie Votiow's wmne pa eeBeaUAEChae emeye tans Mites sanlie eata MERU RDN ee toe BEE 6.0 

11. Dark blue and gray limestone, rather thin-bedded, with 
Stroph. varistriata, Sp. vanuxemt, Megambonia aviculoidea, 
Orthoceras, Leperditia and Tentaculites gyracanthus............-.--- 16.0 

General Resume 

1. In the upper portion of the Manlius stage (that represent- 
ed between the dotted lines on Pl. I) there is a rich brachiopod 
fauna. This is preceded or introduced by a comparative large 

number of Spzvifer vanuxemt. 

2. Whereas the number of individuals in this fauna may be 

as great in sections towards Union Springs and the Helderbergs 
as intermediately, the number of species and genera increases 
in a most remarkable way in the intermediate sections. 

3. The new species introduced into this Manlius horizon are 
all of Helderbergian type, though the most characteristic Coey- 

mans brachiopod, Gypzdula galeata seems to be wanting 

4. This fauna is usually separated from the true Helderberg- 
ian beds by (1) a stratum of buff colored limestone (see Pl. 9) 
resembling the cement layers at Manlius, or (2) by solid lime- 
stone layers with an abundance of Stvomatopora, or (3) by both. 

¢¢,)9) 5. The greatest development of beds mentioned under ‘‘q’’, 

is found in the region of Manlius. : 

6. So far as we have observed, the so-called Manlius fauna 

does not recur after the appearance of Gypzdula galeata. 

7. There seems, then, not to be a hopeless intermingling of 
Helderbergian and Manlius faunas. Some regions were more 
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Hiill section, showing deeply eroded cement bed about ro 

feet below the base of the Coeymans 
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favorable for engendering a diversified fauna than _ others. 
A fauna, so engendered, subsequently to become the Coeymans, 

invaded the Oriskany Falls—Howe’s Cave portion of the region 

under consideration (see Pl. 1.) Farther east and west the older, 

Manlius type of life held on, and oftentimes luxuriated in a 

most unprecedented manner. 

8. Inthe Helderberg region 7enfaculites are rare above the 
lower 25 ft. of the Manlius. They appear in great force in layers 
as far west as Howe’s Cave. Though rare, they may be ex- 

pected in any Manlius horizon farther west. 

g. Near the base of the fossiliferous zone under consider- 

ation, there is often a bed replete with gasteropods. The same 
is true of the Stromatopora layers, not far below the Coeymans. 

10. Incidentally we have indicated: (a) the westernmost ex- 

tension of the Helderberg beds; (0) their rate of thickening 
eastward; (c) their exact thickness at Countryman Hill: 

(d) the great extent of exposures north of Manlius, down almost 
to the red Salina beds; and (e) the true stratigraphy of the gyp- 
sum and over- and under-lying limestones about Union Springs. 
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INTRODUCTION 

The considerable thickness of the Jefferson limestone in Mon- 

tana, in many places approaching tooo feet, together with its 
rather wide distribution gives the formation an important rdéle 
in the areal geology of Montana and adjacent states to the south. 
Its importance as a mountain-making formation is perhaps next 

to that of the Madison limestone in the Paleozoic of the northern 

Rocky Mountain region. Owing to the scarcity of fossils in it our 

knowledge of the age of this formation has remained very scanty 

and uncertain. 

The principal objects of the field work on the Jefferson lime- 

stone were to determine the, age of the formation and to get a 

general conception of its extent and a knowledge of the fauna 

*Published by permission of the Director of the U. S. Geological Survey. 
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characterizing it. The first of these has been accomplished and 

the data on which the place of the formation in the time scale 

is based are presented in this paper. Only a beginning has been 

made on the other two subjects of investigation, but the results 

are believed to be of sufficient interest to geologists engaged with 

the stratigraphic and faunal problems of the northern Rocky 

Mountain region to justify bringing them together in this paper. 

The observations of the writer show that the Jefferson limestone 

extends some 250 miles south of the previously known area of its 

development in Montana. 

The rather meager fauna which is described represents an area 

and conditions which generally must have been very unfavoraple 

to life, the greater part of the beds in most sections being barren 

of fossils. Most of the.fossils listed have been obtained at a few 

localities where the conditions of life and of fossilization were 

exceptionally good. The discovery of other such exceptional 

sections in the future may be expected to add many species to the 

fauna. 

NOMENCLATURE 

The Jefferson limestone is well exposed near Threeforks, 

Montana, a few miles above the mouth of the Jefferson River, 

from which its name is derived. The formation, as defined by 

A. C. Peale!, who introduced the name, comprises a series of 

magnesian limestones 640 feet in thickness, resting upon a 

pebbly limestone provisionally referred to the Cambrian, and 

terminated above by the Threeforks shale’, which carries a rich 

Devonian fauna. The Jefferson limestones are described by 

Peale as “brown and blackish in color and microgranular in 

structure, due to their being very crystalline, and occur in alter- 

nations of rather massive beds of very dark limestones, from 

"Bull. U. S. Geol. Survey, No. 110, 1893, p. 27. 
*The Threeforks shale generally contains some calcareous beds. At 

Logan near the type locality 10 feet of limestone occupies the middle of the 

formation. Where the limestone element predominates over the shale 

this formation has been called the Threeforks limestone as in Geol. Atlas 

U.S., Folios Nos. 30 and 52. 

uv 
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toto 15 feet in thickness, with lighter-colored, more laminated lime 

stones in layers of 2 feet to 5 or 6 feet each. 

This limestone shows a striking uniformity over a wide area, 

not only in its dark chocolate-brown or almost black color, but 

also in chemical composition, as shown by Peale. Weed’s 

characterization of the formation as it appears 75 miles north of 

Threeforks, as comprising ‘‘chocolate-brown or steel-gray 

crystalline limestones, generally having a distinctly granular or 

saccharoidal texture, which is especially noticeable in weathered 

surfaces,’’* would apply equally wellto many sections exposed in 

the vicinity of the type locality. 

The Threeforks shales, which separate the Jefferson from the 

Madison limestone at Threeforks, are in many places absent from 

the section. Where this is the case the line between the two 

limestones is usually indicated by the contrast in color and com- 
position, the Madison being much lighter in color than the Jet- 

ferson and nonmagnesian. 

The comparative uniformity of the lithologic features of the 

Jefferson limestone over a considerable area has enabled 

geologists to discriminate the formation in each of the published 

Montana folios that include the Devonian, as well as in the 

Yellowstone Park and Absaroka folios. 

In the Little Belt Mountains quadrangle the Jefferson lime- 

stone is “‘a distinct stratigraphic unit’’ according to Weed, but 

for cartographic reasons it is united with the Threeforks forma- 

tion and called the Monarch formation in the folio‘. 

The faunal contents of the Jefferson formation are generally 

very meager. The collections which have been made heretofore 

_have been insufficient to determine with any degree of certainty 

the age of the formation. 

AREAL DISTRIBUTION AND STRATIGRAPHIC DETAILS 

Extent of formation.—The Jefferson limestone has a wide dis- 

tribution in the northern Rocky Mountain region. In Montana 

3Twentieth Ann. Rept. U. S. Geol. Survey, pt. 3, 1900, p.288. 

‘Geologic Atlas U. S., folio 56, U. S. Geol. Survey, 1899, p. 2. 

° 
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‘ 

its distribution seems generally to coincide with that of the Madi- 

son limestone, which immediately follows it in the sections where 

the highest formation of the Devonian system is absent. Its 

distinctive composition and color have enabled geologists to 

identify the Jefferson limestone over a rather wide area in 

Montana and northwestern Wyoming. ‘The writer has recog- 

nized the formation still farther south in western Wyoming and 

northeastern Utah. 

Our information concerning the areal limits of the formation 
relates mainly to its northern and eastern extent. The most 
westerly section which has been studied is in the Rhilipsburg 

quadrangle. Here the formation has about its maximum thick- 

ness, which would indicate that it probably extended consider- 

ably farther westward. In northwestern Montana the forma- 

tion is absent, according to Willis, who reports that the Carboni- 

ferous limestone rests upon the Algonkian®. In the Fort Benton 

quadrangle, in the north-central part of the State, the formation 

has thinned to about 100 feet, according to Weed®. The greatly 

reduced thickness here would indicate that the formation prob- 

ably has no great extent northeast of Fort Benton. In Wyoming 

the eastern boundary of theformation can be stated within rather 

broad limits. Hague recognizes the formation in the Absaroka 

quadrangle, but in the Bighorn Mountains, just east of this quad- 

rangle, Darton finds the Carboniferous limestone resting upon the 

Ordovician and the Jefferson formation absent. In the southern 

part of Wyoming the writer has studied two sections of the 

Paleozoic rocks, oriented in an east-west direction not far from 

the forty-second parallel. The more westerly of these sections is 

that at Labarge Mountain, about 35 miles east of the Idaho line. 

The Jefferson limestone is represented by about 1,000 feet of drab 

to black magnesian limestones in this section, resting upon rocks 

of Cambrian or later age. The other section is located near Raw- 

‘Bull. Geol. Soc. Am. ,vol. 13, 1902, pp. 316-325. 

SFolio 1, U. S. Geol. Survey, 1899, Pp. 2. 
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lins, about 160 miles east cf Labarge Mountain. Here the Jef- 

ferson limestone is absent. The interval between the Cambrian 

quartzite and the Carbon ferous is occupied by a hard gray non- 

magnesian limestone about 180 feet in thickness, of undetermined 

age, but clearly a different formation from the Jefferson. From 
the foregoing it appears that the eastern border of the area in 

which the Jefferson limestone is known to occur would be de- 

fined by a north-south line crossing the western half of the State 

between the Absarokas and the Bighorn Mountains, in the 

northern part, and the towns of Kemmerer and Rawlins, in the 

southern part. Sections studied by the writer in the Wasatch 

Mountains of northeastern Utah, near Logan, show that the 
Jefferson is present there, with the same physical characteristics 

which it shows in western Montana. The formation probably 

did not extend eastward into Colorado; at least not as far east as, 

the Glenwood section, where the Devonian is represented by a 

very different type of limestone which holds a fauna quite dif- 

ferent from that of the Jefferson limestone. All the Colorado 

sections which have been studied show the Devonian, where pre- 

sent, to be represented by a formation which is distinctly dif- 

ferent, both lithologically and faunally, from the Jefferson 

limestone. 

The evidence now at hand indicates that the eastern edge of 

the formation lies somewhere near the 1ogth parallel in the States 
of Montana, Wyoming, and northern Utah. What its southern 

and western limits may be retaains to be determined. The forma- 

tion has a known east -west extent of about 150 miles in Montana 

and a north-south extent of about 425 miles. Its actual extent 

is probably much greater. The paleontologic evidence of the 

identity of this formation with the Nevada limestone of Nevada 

is presented elsewhere in this paper. 

Sections in Montana.—Some of the stratigraphic evidence on 

which the extent of the Jefferson limestone as outlined above is 

based may be shown by consideration of a few typical sections 

which include this formation and exhibit its relations. The 

section at Threeforks, Montana, the type locality of the Jeffer- 

son, as given by Peale, is as follows: 
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Section at Threeforks, Montana 
Feet Feet 

575%aspery limestones 

Carboniferous Madison limestone 350 Massive limestones 

325 Laminated limestones... 1250 

70 Upper Shales 

Devonian Threeforks shales (Limestone bed shown in section) 

65 Lower shales.......... 135 

Silurian (?) Jefferson limestones 640 Black limestones ....... 640 

( 145 Pebbly limestones 
| 30 Dry Creek shales 

Cambrian Gallatin formation < 260 Mottled limestones 

| 280 Obolella shales 

| 120 Trilobite limestone... .. 835 

The composition of the Threeforks shale, which separates the 

Jefferson l:mestone from the Madison, is shown in the following © 

detailed section of these beds taken opposite Logan: 
o) 

Section of Threeforks shales at Logan, Montana 

; Feet 
E. Buff or yellowish calcareous sandstone, becoming a shale in lower 

rallies ikea eo eee SRS ie le ak, Sten ete eR ere ae 30 

Di: Gray limestone. and. shale’se) 72. , Ado: Oe ee iad 
C. Green argillaceous shale, with limestone concretions and an 

abundantfauna wots obs See: eo See eee 50 

B. Gray: limestone; buffish atibases. naan. ect ees ee eee Io 

A. Buff, locally reddish, sandy shale, with shaly yellow limestone 

near Op) ei P ee yale eae eee ne Ste eo eee eee 45 

140 

The limestone separating the Upper and Lower shales of Peale’s 

section is represented by B of the Logan section. Through the 

expansion of this bed or the interpolation of others the Three- 

forks shale sometimes becomes more of a limestone than a shale 

formation which has led to the use of the name Threeforks lime- 

stone instead of Threeforks shale in some of the publications of the 

Survey. 

While the Jefferson limestone is generally nearly black or dark 

chocolate colored, beds: of mottled buffish color are in places 



- 

i OuTcRopPS 9 

interpolated in the darker beds. A band of dark red shale about 

40 feet thick occurs about 120 feet below the top of the formation 

north of Logan. 

Fossils are rare in the formation about Logan. The collection 

made here is limited to a small coral of undetermined species, 

Schuchertella chemungensis cf. arctostriatus, and fragments of fish 

teeth. 

The Threeforks shales appear to have a much more limited dis- 

tribution than the Jefferson limestone. They are present, how- 

ever, in the Melrose section, on Camp Creek, some 30 miles west 

of Threeforks. The following section is seen along Camp Creek: 

Section on Camp Creek, Montana 

K. Gray nonmagnesian limestone (Madison limestone) ........ 300+ 

J.  Bluish gray argillaceous shale, buffish shale in lower part, 

with limestone bands near middle (Threeforks shale) ..... 200+ 

I. Black magnesian limestone, with minor beds of gray lime- 

stone distributed through the series (Jefferson limestone) .. 500+ 

H. Buff-gray, hard magnesian limestone, with some shaly bands. 30 

G. Buffish gray nonmagnesian limestone in 1-inch to 3-inch 

lamine, separated by thin bandsof shale ............... 35 

MEIN CCCSANGy SMALCS  .':5 5/05 siekeudiern sie a's Wisi s Qe elels aleve tue 20 

E. Light-gray magnesian limestone, with some dark bands in 

H UV eS TaeT ell wear Mine AP tA acauer'eliaths Cal's): sMlein{ sestisy'e. ssl ei-a ecg wane pebencuatteds oi sate 500+ 

OMS VAM ee peas esac, fost atay sera s) ap eiiavayel sysh.ee ve. 4y'e''e cove oWouer jeteneyatoerehe 100 
C. Shale and thin-bedded brownish sandstone ................ 50 

Re TRE SIA BLO last i cla vi Sims lias s/s 0 s)ala/ia'w A ee ai/e s'e,'e « wtelehamiane soatstw'g 40 
mee Ouartzite weathering brownish buff .:...........d00. 55-08 65 

The Jefferson limestone seems to reach its maximum thickness 

in the western part of the State. Inthe Philipsburg nearly 1,000 

feet of the Paleozoic section is represented by the dark limestones 
of the Jefferson formation. The following section indicates the 

relationship of these beds in this region, as seen along Boulder 

Creek, west of Princeton. 

_e»>>- 
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Section along Boulder Creek, Philipsburg quadrangle, Montana. 
_ Feet 

E. Dark-gray to white heavy-bedded and flaggy limestone, 

shaly toward the base (Madison limestone)............. 500+ 

D. Gray to black limestone in alternating beds, the latter pre- 

dominating and distinctly magnesian, generally with sac- 

charoidal texture (Jefferson limestone). => : 2.2. 4254.56: 800 

C. Gray to brownish shale and sandstone, the latter predominate 

atthe bases... syhc beeline oi oe ar aierete eveyone 210 

B. Bluish gray limestone, with thin siliceous, argillaceous and 

shale films at intervals of 1 inch to 3 inches. These inter- 

mediate laminz weather brownish and show in relief thin, 

flat, pebble-like coneretionary (?) sheets 22... 24-9268 = 275 

A. Light-gray to cream-colored, hard magnesian limestone...... 300 

This section differs from the two preceding sections in the 

absence of the Threeforks shale, which seems to be everywhere 

wanting in the Philipsburg quadrangle. About 200 feet below . 

the base of the dark limestone series a limestone of very peculiar 

lithologic characteristics (B of the section) is present, which 

carries a fauna that was referred to Mr. E. O. Ulrich and re- 

ported by him to represent a horizon “‘about basal part of Upper 

Cambrian or near top of Middle Cambrian.” Bed G of the Mel- 

rose section is readily recognizable by the same lithologic peculi- 

arities, although no fossils were obtained. The “‘pebbly lime- 

stones” of Peale’s section probably represent the same formation 

in the Threeforks section. 

No fossils were procured from the 200 feet of beds at the base 

of the Jefferson limestone, so that the age of the beds intervening 

between the Cambrian and Devonian faunas remains unde- 

termined in this region. -No evidence of any stratigraphic break 

in this part of the section was observed. 

The following fossils represent the fauna which occurs in the 

less magnesian bands of the middle and upper half of the Jeffer- 

son limestone in the Boulder Creek section: 

Fossils from section 2% miles northwest of Princeton, Montana 

: (16 c) 

Favosites cf. limitaris 

Productella cf. subaculeata 

Schuchertella chemungensis var. arctostriata 



89 OUTCROPS . IE 

Hypoihyris globularis n. sp. 

Atrypa missouriensis 

A. reticularis 

Athyris parvula 

A. montanensts n. sp. 

Spirifer occidentalis n. sp. 

S. engelmanni 

S. argentarius 

S. utahensis 

Loxonema approximatum? 
Straparolius sp. 

About 20 miles south of Princeton, on the east fork of Rock 

Creek, nearly the entire thickness of the Jefferson limestone is 
exposed. The lower 300 feet of the Madison limestone in this 

section is more or less shaly. The contact of the Jefferson lime- 

stone and the overlying formation is not exposed in the Rock 

Creek section. The beds immediately below the dark limestones 

of the Jefferson formation as seen in the Rock Creek gorge are 

given in the section following: 

Section on East Fork of Rock Creek, Montana 
Feet 

MESES AN COVETCO. 65k Sos visit e's Sait es bee sede dae sleet on ese 30 

MEMENUISECIIINESEONE: o)..c cscs oes wie bees bese 6 os wa eallamnc earings 5 

C. Brownish arenaceous thin-bedded magnesian limestone........ go 

B. Limestone banded with thin wavy laminz of brown to gray 

shale, the latter usually in 34-inch bands interbedded with 

gray limestone in 2-inch to 3-inch strata...............+..- 250 

A. White magnesian limestone ........ Ua) wimves tesla ahs. 6) gaey Morera ea eats 225 

The peculiar laminated limestone (B of the section) contains a 

fauna in which trilobite fragments are abundant. This lime- 

stone has the same lithologic and faunal characteristics as 

division B of the Boulder Creek section. The fauna of these beds 

is identical with that occurring in B of the Boulder Creek section 

and represents basal Upper Cambrian or late Middle Cambrian, 

according to Mr. E. O. Ulrich, who examined the collection made 

by the writer. 

. 
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No fossils were obtained from the beds separating this forma- 

tion from the Jefferson in either the Rock Creek or Boulder 
Creek sections. These beds, measuring 210 feet in thickness in 

the Boulder Creek section and 125 feet in the Rock Creek section 

may provisionally be referred to the Silurian. 

From the lower 50 feet of the Jefferson limestone in the Rock 

Creek section the following fossils were found: 

Schuchertella chemungensts var. arctostriata 

Stropheodonta. cf. macrostriata 

Spirifer engelmannt 

Other sections in southwestern Montana might be given which 

would present the same general sequence with reference to the 

Jefferson limestone. All the sections show a limestone series in 

which dark to nearly black limestones predominate, followed by 

the Madison limestone, which is locally separated from the 

Jefferson by the Threeforks formation. The Jefferson in all the 

Montana sections is preceded by limestones and shales in which 

the latest observed faunas are of Cambrian age. 

Sections in Wyoming.—The Montana sections show a close 

correspondence in these characteristic features to the south- 

western Wyoming section, which follows. This section occurs 

in the westward-dipping beds of Labarge Mountain, northeast of 

Viola post office and west of the Sayles coal mine. 

Section Northeast of Viola, Wyoming 

J. Light to dark-gray limestone, oolitic in lower 20 feet (Madi- 

SOmMimeStOme) ates Seas tceis Abts. 2 8s eden nena nenC nee nee en 500+ 

I. Drab shales and shaly, thin-bedded magnesian and siliceous ; 

igTEST OME, isis sister eats eee bos ae ts ake Boe ee ‘80 

H. Buff to gray, limestone with much black magnesian limestone 

in the upper part, saccharoidal in texture, and weather- 

ing with roughly pitted surface; covered in part (Jeffer- 

SON“IIMESTONE) i. oc oe aw cine Bete Oe Rin ate SOO ee 1006+ 

G. ‘Gray limestone, parthy covered”...'.. 0255+ 5es onda eee 700+ 
F. Gray limestone, with Cambrian trilobitesabundant ....... 40 

E... Green shaleand covered: (isc... :s ae/cieke op ee eee eee 300+ 

D.. Drab'shale and covered 2:8... Say 2 oe eee eee 30 
C. Thin-bedded gray limestone, with Cambrian trilobites 
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EPROM RFR «ty MR orate Sete cats Satay. gl w acon amie onaneet sarah IO 

BB. Drab shale, mostly covered ......... novia, ete uhcloreeeraty sachs eer 100 

A. Lead-gray limestone, checked by innumerable small joints 

minted are seneraliy calcite filled... < 2-02. - «cesses 120 

In this section the gray and black limestone series is preceded 

by beds holding a Cambrian fauna and followed by a hmestone 

holding the usual Madison limestone fauna. The shale formation 

(1) at the top of the magnesian limestone formation appears to 

occupy the position of the Threeforks shale, but it is barren of 

fossils. Composition, texture, manner of weathering, and rela- 

tionship to the section all indicate that the magnesian limestone 

series of the section is the same formation as the Jefferson lime- 

stone of the Montana sections. : 

The Jefferson limestone of the Labarge Mountain section is 

nearly barren of fossils. The only fossils obtained in it were. 

Zaphrentis and fragments of another undetermined coral. The 

gray limestone (C and F of the section) contains a fauna which 

Mr. E. O. Ulrich reports to be of late Middle or basal Upper 

Cambrian age’. 

We are without positive information regarding the age of the 

joo feet of gray limestones below the saccharoidal limestones of 

the Jefferson. These beds (G of the section) may be in part of 

the same formation and age as the 4o feet of limestone at their 

base, the age of which is known by its fossils to be Cambrian. 

It seems probable, however, that Silurian or Ordovician strata 

or perhaps both may be included in the series. The Ordovician 

is present in the Bighorn Mountains to the north, and both are 

present in northeastern Utah. 

The Carboniferous limestones which comprise the two upper- 

most divisions of the section contain a fauna representing the 

Madison limestone fauna of Montana and Wyoming. Fossils 

collected from the lower 100 feet of the beds marked J have been 

determined by Dr. G. H. Girty as follows: 

Menophyllum excavatum 

Rhipidomella pulchella 

7Letter to the writer dated February II, 1908. 

a er ieee ren eee exe eee 
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Schuchertella inflata 

Spirifer centronatus 

Martinia rostrata 

Spiriferina solidirostris 

Composita humilis 

Camarotechia metallica 

Camarotechia aff. sappho. 

Composita immatura 

Cleiothyridina aff. hirsuta 

Eumetria verneuiliana . 

Devonian Rocks in Idaho.—The only data we have relating to 

the Devonian in Idaho are based on a small collection of fossils 

made by Mr. F. B. Weeks during the summer of 1907. This col- 

lection was procured from a dark limestone ‘in southeastern 

Idaho, east of Manson station, Oregon Short Line Railroad.” 

The three species represented in the collection are Atrypa reticu- 

laris, Productella cf. subaculeata, and Spirijer disjunctus cf. var. 

animasensis. ‘The first species is the most abundant in the fauna. 
The presence of Sp. disjunctus seems to indicate an Upper De- 

vonian horizon. The fauna is not sufficient to show whether or 

not the Jefferson limestone is represented by it. Probably, how- 

ever, it is from this formation. The appearance of the rock, 

which is a dark, somewhat magnesian limestone, is highly sug- 

gestive of the Jefferson limestone. The evidence of the small 

fauna, though inconclusive, points to the Jefferson limestone 

rather than to the Threeforks shale as its source. 

About 60 miles southeast of this locality in northeastern Utah, 

the Jefferson limestone is well developed. 

Sections in Utah.—Field studies in Utah were limited to the 
northern part of the Wasatch Mountains. Numerous excellent 

sections of the Paleozoic are exposed by the deep canyons east of 

Cache Valley. The canyons cut at right angles the general trend 

of the structure, which is of the moderately folded type, few of the 
heavier dips exceeding 30°. Nearly vertical cliffs 2000 feet or 

more in height alternate with slopes of every degree of inclination 

along the sides of the canyons. 
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Mr. Arnold Hague, who as a member of the Fortieth Parallel 

Survey appears to have been the first geologist to visit these can- 

yons, describes briefly the section in Blacksmith Fork Canyon. 

To the scenery of the bold canyon walls Hague very justly pays 

the superlative compliment that it is the most beautiful ‘‘to be 

found within the limits of this Survey®.’’ In describing the 

Blacksmith Fork section Hague refers to two formations® the 

beds studied by the writer. These in descending order, are the 

Wasatch limestone, the Ogden quartzite. The last term prob- 

ably includes the beds lying at the base of the section studied by 

the writer, or the Ordovician of our present classification. The 

names Ogden quartzite and Wasatch limestone were both based 

on sections exposed between Ogden and Salt Lake City, con- 

siderably south of this region. The Ogden quartzite as applied 

by Hague may also have included the white magnesian limestone 

of the writer’s section, which locally is highly siliceous and con 

tans a Silurian fauna’®. The Jefferson limestone with which the 

writer correlates the dark magnesian limestone above the 

Silurian horizon evidently represents only a portion, and pre- 

sumably the lower portion of the ‘“‘Wasatch limestone.’ In 

introducing the term ‘‘Wasatch limestone’”’ King’ made no 

attempt to separate the Carboniferous and Devonian horizons 

and states that the formation includes a limestone series 5000 to 

6000 feet thick which ranges from Devonian to Coal Measures in 

age’”, The extreme comprehensiveness of the term Wahsatch 

limestone would preclude its use in the more detailed work of the 

present time, even if it had not been made unavailable by the 

well established use of “‘Wasatch formation’”’ for Eocene rocks in 

the same general area. 

®Rept. Geol. Expl. 40th Par. 1877 p. 408. 

aie ia S Pict Ate p. 408. 

*Kindle, E. M., Occurrence of the Silurian fauna in western America ~ 

Am. Jour. Sci., vol. 25, 1908, p. 127. 

*Am. Jour. Sci., 3d ser., vol. 11, 1876, p. 478. 

*Rept. Geol. Expl. 40th Par., vol..1, 1878. 
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Examination of half a dozen of the canyon sections to the south 

of Logan Canyon has shown that the Carboniferous and Devon- 

ian portions of the section may be distinguished both by physical 

and faunal characters. In the Devonian series, generally 1000 

to 1200 feet thick, dark magnesian limestones are the predomi- 

nant element, although nonmagnesian limestones and in some 

places argillaceous rocks appear as minor components of the 

formation. In the Carboniferous the dark magnesian lime- 

stones of the lower series are replaced by lighter-colored non- 

magnesian limestones. The Carboniferous and Devonian series 

of these sections show about the same kind and degree of con- 

trast which is found between these series in the Montana section. 

The Devonian beds of these northern Utah sections appear with- 

out question to be the southern continuation of the Jefferson 

limestone. The following is a representative section occurring 

nearly east of Paradise Post Office, in Green Canyon. 

Section in Green Canyon, Utah 

Feet 

D. Gray nonmagnesian limestone, partly covered ............ goo > 

C. Dark-gray to black magnesian limestone, generally with 

saccharoidalltexture ns wale choo ae cio cre a een eee 1100 = 

B. Thin-bedded limestone, buff or brownish near top, with pe- 

culiar coneretionary development, with thin-bedded 

bluish-gray limestone in lower part .................-. 100 
A. White to light-gray magnesian limestone, with chert or 

siliceous beds locally developed ....................-. 150 

2250 

The dark magnesian limestone (C) seems clearly to correlate 

with the Jefferson limestone of Montana. The following is a list 

of species obtained from these beds in the Green Canyon section: 

Fossils from Green Canyon, Utah 

Productella spinulicosta 

Camarotechia sp. 

Spirifer argentarius 
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Leiorhynchus utahensis n. sp. 

Spirifer disjunctus var. animasensis 

Pterinopecten sp. 

Actinopteria sp. 
Cytherella sp. ; 
A collection of fossils from the Carboniferous limestone (D) 

was referred to Dr. Girty, who reports it to represent a fauna of 

early Mississippian age. The following species were identified 

by Dr. 'Girty: 
Menophyllum sp. 
Chonetes logant 

Productus laevicosta 
P. aff. scabriculus 

Spirtfer centronatus 
S. striatus var. madisonensis 

Cleiothyridina crassicardinalis? 

Proetus peroccidens 

Cypricardinia scitula? 

Below the Jefferson limestones in the white limestone (A of 
the section) the following fauna was procured: 

Favosites gothlandicus 
F. cf. miagarensis 

Halysites catenulatus 

Zaphrentis sp. 
Pentamerus oblongus - 

This fauna, though containing a small number of species, is 

represented by a great number of individuals. Pentamerus 

oblongus is the most abundant species. The presence of this 

brachiopod, which is one of the most common and widely distri- 

buted Silurian species in the Eastern States, places the Silurian 

age of this fauna beyond question. 
One of these species, H. catenulatus, ranges upward into the 

dark limestones, where it is not uncommon in both Green Can- 

yon and Logan Canyon. It does not occur in precisely the same 

strata as the Devonian fossils, so far as observed. The latter are 

nearly always found in nonmagnesian beds which occur at inter- 
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vals in the nonmagnesian series, whereas the Halysites is found in 

the most highly magnesian beds of the series. It was clearly 

contemporaneous with the Devonian fauna. In the Logan 

section H. catenulatus occurs above beds holding the following 

species: 

Favosites cf. lamitaris 

Martinia mata 

Pleurotomaria sp. 

Naticopsis sp. 

Tropidocyclas sp. 

Spirorbis sp. 

The presence of M. maza, which is by far the most abundant 
species in this faunule, indicates clearly that a Devonian horizon 

is represented. . 

CoRRELATION 
Previous correlations.—Owing to the extreme scarcity of fossils 

which generally characterizes the Jefferson limestone, all the 

references to the age of the formation which occur in the litera- 

ture are either largely provisional or purely hypothetical. In 

five of the papers in which the formation is discussed it is re- 

ferred to the Silurian!?; in three others it is called Devonian’; 

and in two others, including the most recent reference?®, these 

beds are placed in a Devono-Silurian series*®. 

Only two of these papers contain paleontologic data regarding 

' the age of the beds. Peale’? obtained Devonian fossils about 30 

Weed, Geologic Atlas U. S., folio 30, U. S. Geol. Survey, 1896, 

Weed and Pirsson, Bull. U. S. Geol. Survey No. 139, 1896, p. 37. Weed. 

eighteenth Ann. Rept. -U. S. Geol. Survey, pt. 3, 1898, pp. 469-470. 

Hague, Geologic Atlas U.S., folio 52, U.S. Geol. Survey, 1899, p. 2. Iddings 

and Weed, Mon. U.S. Geol. Survey, vol. 32, pt. 2, 1899, pp. 1-164. 

“Peale, Bull. U. S. Geol. Survey No. 110, 1893, p. 27. Weed, 

Geologic Atlas U. S., folio 1, U. S. Geol. Survey, 1894, p. 2. Peale, 

Geologic Atlas U. S., folio 24, U. S. Geol. Survey, 1896. 

*sEmmons, Bull. U. S. Geol. Survey No. 315, 1907, Pp. 34. 
**Weed, twentieth Ann. Rept. U. S. Geol. Survey, pt. 3, 1900, p. 287. 

Bull. U. S. Geol. Survey No. 110, 1893, p. 29. 
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feet below the top of the formation at Threeforks, which were 

determined as follows: 

Spirifer disjuncta 

Chonetes macrostriata 

Smithia? sp. undetermined 

Orthis sp. undetermined 

Concerning the several hundred feet below the horizon of this 
fauna Peale was able to offer no evidence. 

Weed procured two small lots of corals in the Little Belt 

Mountains'*. One of these was reported by Schuchert to contain 

Diphyphyllum cespitosum Hall, which was regarded by him to 

represent a Silurian horizon. The other lot, which Girty con- 

sidered of Devonian age, contained Stromatopora, Pachyphyllum 

(near woodmani H. & W.) and Acervularza. 

Considering the poor state of preservation of the corals as 

generally found in this formation, the conflicting opinions based 

on this class of fossils are not surprising. 

Weed’? also records Girty’s report on a collection of fossils from 
Philipsburg which is said to be of Devonian age. Through the 

courtesy of Dr. Girty an interpretation of this faunule which is no 

doubt the correct one is given in a note'below. This report seems 

to be responsible for Weed’s statement that the Jefferson lime- 

stone locally grades into quartzite and sandstone. No cases of 

such grading have been observed by the present writer. The 
quartzite at Philipsburg, referred to by Weed, from which the 
fossils came has been examined by the writer, who agrees with 

Mr. Calkins that it represents a Carboniferous horizon appar- 

ently identical with the Quadrant. 

From the foregoing it will be seen that the published data 

regarding the age of the Jefferson limestone are very scanty and 

by no means conclusive. 

“Twentieth Ann. Rept. U.S. Geol. Survey, pt. 3, 1900, p. 288. 

“Twentieth Ann. Rept. U. S. Geol. Survey, pt. 3, 1900, p. 288. 

Nore. I avail myself of this opportunity to correct an error which I 

made eight years ago in identifying as Devonian a small lot of fossils from 

2. aes SSS 
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Evidence of the fauna.—The fauna of the Jefferson limestone as 

known at present is a small one, numbering about 32 species. 

Like many other western faunas it includes very few species 

which are common to the standard sections east of the Mississippi. 

Of the five species which are common to the well-known eastern 

sections all except Airypa reticularis are characteristic Devonian 

species, a sufficient number to make evident the Devonian age of 

the fauna. 

In looking for the equivalent of this fauna among western 

Devonian faunas, the geographic proximity of the Ouray fauna 

invites comparison of the two. Such comparison, howeyer, 

shows that the resemblance is slight and the differences are most 

pronounced. Camarotechia endlicht may be considered the 

most characteristic species of the Ouray fauna, for it has been 

found at practically every outcrop where that fauna has been 
recognized from northern ‘Colorado to southern New Mexico. 

This species, although so abundant in the Ouray fauna, is entirely 

unknown in the Jefferson limestone. On the other hand, species 

which from their abundance in the Jefferson limestone may be 

regarded as dominant species are absent from the Ouray fauna. 

Three of the most abundant forms in the Jefferson limestone 

fauna are Spirifer utahensis, Sp. engelmanni, and Martinia maia. 
Neither of these three is known in the Ouray fauna. All three of 

these species, however, are characteristic fossils of the Nevada 

near Philipsburg, Mont., in consequence of which the beds from which 

they came were included by Mr. Weed in the Jefferson limestone. (U.S. 

Geol. Survey, Ann. Rept. twentieth, pt. 3, 1900, p. 288). The fossils 

examined comprised five species, two Rhynchonellas which were compared 

with Camarotechia sappho and C. congregata, and an external mold of a 

pelecypod identified as Glyptodesma rectum? an indeterminable Aviculi- 

pecten and a cyathophylloid coral. The two Rhynchonellas which had 

the internal structure and configuration of Camarotechia rather than of 

Pugnax, were unlike any Pennsylvanian species known to me and afforded 

some warrant for the age determination then given out. A reexamination 

of this material, however, in connection with additional paleontologic and 

stratigraphic data, leaves no doubt that the age is really Carboniferous, 

probably Upper Carboniferous. The impression referred to Glyptodesma 

rectum? almost certainly belongs to a rare species of Myalina related to or 

perhaps identical with M. deltotda Gabb.—George H. Girty. 
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limestone in Nevada. Seven other species, or about one-third of 
the known fauna of the Jefferson limestone, occur also in the 

fauna of the Nevada limestone. So large a percentage of 

species common to the faunas of these two limestones leads to 

the conclusion that the two faunas are identical and that the 

Jefferson limestone of Montana and Utah is the stratigraphic 

equivalent of the Nevada limestone of Nevada. The only pos- 

sible grounds for a different conclusion would be the presence of a 

fauna above or below the Nevada limestone having an equal or 

greater resemblance to the Jefferson limestone fauna. Walcott’s*° 

work oa the Nevada faunas clearly indicates that there is no such 

fauna. The White Pine shale which follows the Nevada lime- 

stone is now known to be of Carboniferous age and contains, as 

indicated by Walcott?!, but one species which is common to the 

Nevada limestone—Productus subaculeatus. The Nevada lime- 

stone fauna is preceded in the section by a fauna of Silurian or’ 

Ordovician age”. 

The fauna of the Threeforks shale, which immediately follows 

the Jefferson limestone in some of the sections in Montana, is 

composed for the most part of alien species. Dr. Raymond’s*® 

list of the Threeforks shale fauna at Logan and Threeforks, 

Montana, shows but three species which are known in the Jeffer- 

son limestone. Evidently very few of the indigenous species of 

the Jefferson limestone survived the conditions which inaugura- 

ted the deposition of the shales that terminated the Devonian in 

this region. 

Dr. Girty”* has described a small Devonian fauna from the 

Threeforks limestone of the Yellowstone Park. As pointed out in 

a foot note p.4, Threeforks limestone and Threeforks shale have 

*Paleontology of the Eureka district. Mon. U.S. Geol. Survey, vol. 

8, 1884, pp. 283, 284. 

*Tbid, p. 5. 

*Ibid, p. 4. 

On the occurrence in the Rocky Mountains of an Upper Devonian 
fauna with Clymenia. Am. Jour. Sci., vol. 23, 1907, pp. 120, 121. 

“Devonian and Carboniferous fossils from the Yellowstone National 

Park. Mon. U.S. Geol. Survey, vol. 32, pt. 2, 1899, pp. 479-507. 
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been used for the same stratigraphic horizon, the former name 
having been used where limestone predominates over the shale. 

It might be expected that where this horizon is represented by 

limestone its fauna would resemble that of the Jefferson limestone 

more decidedly than where a shale followed the Jefferson. 

This presumption seems to be borne out by the small fauna 

described from it by Girty. This shows that the total number 

of species common to the Threeforks limestone fauna and the 

Jefferson limestone fauna, as recorded in this paper, is only three 7 

or the same number as the species common to the Jefferson ime- 

stone, and the Threeforks shale at Threeforks. But the pro- 

portion of the species common to the Jefferson limestone and the 

higher horizon in the two cases is quite different, being 37 per 

cent of the fauna described by Girty and only 4 per cent of that 

listed by Raymond. . The resemblance of the fauna of the Jef- 
ferson limestone to that of the limestone facies of the Threeforks 

formation is thus seen to be much more pronounced than its like- 

ness to the fauna of the Threeforks shale. 

In attempting to determine just what part of the Devonian is 

represented by the fauna of the Jefferson limestone we find that 

two of the five species which are common to the Jefferson lime- 

stone fauna and the eastern Devonian fauna are Atrypas. One 

of these, A. reticularis, has no diagnostic value, while A. spinosa 

has a recorded range from the Corniferous to the Chemung. 

The other three species, Schuchertella chemungensts arctostriatus, 

Productella spinulicosta, and Martinia maia, are known in the 

eastern sections only in Middle Devonian horizons. ‘The absence 
from the fauna of any of the large Productellas, which generally 
characterize the late Devonian faunas, together with the pre- 

sence of an Upper Devonian fauna?* following it in the section, 

both supplement the intrinsic evidence of the fauna that it is 

earlier than Upper Devonian. The known range of the fossils 

which are common to eastern sections suggest a Middle Devonian 

age for at least a part of the Jefferson limestone. The fauna 

contains no coarsely plicated Spirifers or other fossils generally 

characteristic of the early Devonian, but other evidence strongly 

*Am. Jour. Sci., vol. 23. 1907, pp. 116-122. 
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supports the view that the Jefferson limestone represents both 

Lower and Middle Devonian. No evidence of a stratigraphic 

break between the Jefferson and the preceding formation has 

been observed by the writer in any of the sections examined by 

him. None of the folios* which describe the Jefferson limestone 

record any unconformity at its base. Peale?’ found no proof of a 
Silurian fauna in the Threeforks region, but considered sedi- 

mentation continuous from the Cambrian to the Devonian. He 

expressed the belief that ““we need not be surprised if some time 

in the future this now barren interval should somewhere furnish 

a mingling of Devonian and Silurian forms?’.” In Utah the 

writer has found conditions that seem to indicate there the con- 

tinuity of sedimentation from the Silurian to the Devonian, 

which although probable in Montana has not been demonstrated. 

In the sections east of Cache Valley a Silurian fauna occurs in a 
white magnesian limestone?® 200 feet to 300 feet thick. The’ 

much darker colored magnesian limestones (Jefferson limestone) 

which lie above the Silurian limestone contain an abundance of 

Devonian fossils in certain beds in the lower part of the formation. 

Martinia maia is the most abundant of these. Besides the 

Devonian fauna, Halysites catenulatus occurs rather commonly in 
the lower portion of the Jefferson limestone and is present also in 

the Silurian fauna below. Its occurrence in the Jefferson is the 

result, it seems most probable, of continuous marine conditions 

from Silurian to Devonian time, which permitted Halysites to con- 
tinue into the post-Silurian period as an associate of the Devonian 

fauna. Halysites catenulatus was considered a diagnostic Silurian 

fossil until it was found associated with Ordovician faunas some 

years ago. The section under consideration shows that in Utah 

it ranges upward into the Deyonian, and is apparently the first in 

which a post-Silurian horizon has been recorded for this species. 

*Geologic Atlas U. S., folios, 1, 1894; 24, 1896; 30, 1896; 52, 1899, 

U. S. Geol. Survey. 
“Geologic Atlas U. S., folio, 24, 1896, U. S. Geol. Survey, 1896, p. 2. 

**T bid, p. 2. 
*%Kindle, E. M., “Occurrence of the Silurian fauna in Western 

America.” Am. Jour. Sci., vol. 25, 1908, p. 127. 
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The presence of this coral in the Jefferson limestone supplements 

in an important way the evidence afforded by the Devonian 

fossils as to the age of the lower portion of the Jefferson. As 

previously stated, the Devonian fauna contains none of the 

fossils commonly considered diagnostic of the Lower Devonian, 

but the occurrence in the lower part of the Jefferson of Halysites 

catenulatus affords stronger evidence of a horizon earlier than 

Middle Devonian than would even the most characteristic early 

Devonian species. If the validity of this evidence be con- 

ceded, then we must conclude that both the Lower and Middle 

Devonian are represented by the Jefferson limestone. 

DESCRIPTION OF THE Fauna”, 

CELENTERATA 

Stromatopora sp. 

One or more species of this genus are rather common in the 

Jefferson limestone. The character of the rock inclosing them is 

not such as to preserve the minute structures sufficiently well to 

determine the species. 

Locality :—Sixteen P. O. and Princeton, Montana. 

Favosites cf. limitaris Rominger. 

Pes fiona. 

A form apparently closely related to this species is one of the 
most generally distributed fossils in the Jefferson limestone. It 

occurs generally, however, in a very poor state of preservation, 

making specific identification uncertain. 

Locality:—Princeton, Philipsburg, Logan, Sixteen P. O., 

Montana: Paradisese On Uta. es 

Spirorbis sp. 
El ice 

Specimens of this minute shell occur on the surface of a 

*The types of the new species described in this paper belong to the 

collections of the U. S. Geological Survey. 
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‘pelecypod. The specimens are poorly preserved and the 

specific characters are not well shown. An average-sized speci- 

men has a diameter of 1% mm. 

Locality:—Logan, Utah. 
BRACHIOPODA **. 

Productella cf. spinulicosta Hall. 

Pl. I figs. 3—-3a. 

Shell small, concavo-convex. Surface marked by obscure 

concentric wrinkles and fine concentric strie. A few spine bases 

are distributed irregularly over the surface. These are of circu- 

lar form and are not connected with the short ridgelike elevations 

which characterize P. spinulicosta. In the absence of short 

ridgelike tubercles this form resembles P. pyxidatus. This shell 
is evidently identical with the one which Meek identified as P. 

subaculeatus (?) from the dark limestone of the White Pine 

district, Nevada. There is no indication of rows of spine bases or 

tubercles which characterize the species in New York. 

It is not improbable that larger collections will require the 

separation of these forms as a new species, which seems hardly 

desirable with the present material. 

Locality:—Paradise P. O., Utah; Princeton, Montana. 

Stropheodonta cf. macrostriata (Walcott) 
A few imperfect specimens from the East Fork of Rock Creek 

are doubtfully referred to this form. 
Locality:—East Fork Rock Creek, Princeton Quadrangle, 

Mont. 

Stropheodonta sp. 
A single pedicle valve of an undetermined species occurs in the 

collection. It is distinctly convex and marked by rather angular 

*The types of the new species described in this paper belong to the 

collections of the U. S. Geological Survey. 

#The reader is referred to Bull. 87 U.S. Geol. Surv. for the synonymy of 

the speciesdescribed. The synonymy of the fewspecies described in other 

groups may be found in Miller’s North American Geology and Paleontology. 



26 BULLETIN 20 : 104 

striz crossed by fine concentric strie of variable size. 

Locality:—Princeton, Mont. 

Schuchertella chemungensis var. arctostriata (Hall) 

Pt. IT figs. 1-1e. 

The fossils referred to this species are marked by slender 

threadlike strize of fairly uniform size and crossed by fine con- 

centric striz. 

The ‘specimens from Princeton are much smaller than those 

from Livingston, which average about three-fourths of an inch in 

width. The largest of the three specimens from Livingston 

measures about one-half inch in width. 

Locality.—Phillipsburg and Livingston, Montana; Logan, 

Utah. 

Schuchertella extensus, n. sp. 

Pl. I figs. 8-8b. 

Shell elongate, and plano-convex. 

Pedicle valve moderately convex, sloping rather regularly to 

the front and sides. Beak somewhat twisted. Area very high 

and strongly inclined backward; its height equals nearly two- 

thirds the length of the hinge line. 
Brachial valve nearly flat with a slight concavity on one side 

‘the median line. 

Surface marked by rather strong rounded strie of uniform 

size. From five to six striz occupy the space of 2 mm. at the 

anterior margin of shell. ; 

This species is distinguished from others of the genus by the 

high area and short hinge line and elongate form. 

Locality.—Sixteen P. O., Montana. 

Camarotechia sp. 
The collection contains two fragmentary specimens of 2 

Camarotechia of undetermined species. | 

Locality.—Paradise P. O., Utah. 

<a 
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Letorhynchus utahensis n. sp. 

Pl. III figs. 1-1¢. 

Shell large, subglobose, the valves unequally convex. 

The pedicle valve is characterized by a broad sinus which is 

obsolete near the umbone but deepens and widens rapidly toward 

the front, occupying half the width of the shell in the latter 

region. In the anterior third of the shell the sinus bends ab- 

ruptly, forming a tonguelike extension into the end of the fold of 

the opposite valve. 

A nearly flat area lies on either side the sinus in the posterior 

part of the valve which is abruptly geniculated near the margin 

of the shell, forming a broad band flanking the margin of the 

shell from the beak to the tonguelike extension of the sinus. 

Three to five coarse, rounded plications occupy the sinus. Sur- 

face smooth on either side. Beak small and rather closely 

incurved. ; 
Dorsal valve convex, with a broad fold at the front becoming 

obsolete near the beak. Three or more plications occupy the 

fold {three in the only specimen observed which belongs to a 

young shell). Shell smooth on either side of the fold and curving 

uniformly to the margin. : 

The largest specimen in the collection has a length and breadth 

of 30mm. This species is closely related to an undescribed form 
occurring in the Threeforks shale at Logan and Melrose, Montana, 

but differs from that species in the more triangular outline of the 

posterior part of the shell and in being narrower. The post- 

cardinal slopes of the Montana shells also ‘seem to be more 

strongly inclined. The differences between the two forms, how- 

ever, are probably not much more than varietal. 

Locality.—Paradise, P. O., Utah. 

Hypothyris (?) globularis n. sp. 

Pl. I. figs. g-gb. 

Shell small and globulose, the globular form interrupted only 

by the slightly projecting beak of the pedicle valve. Valves of 

equal size. 
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Pedicle valve uniformly and strongly convex, without sinus. 

Beak projects slightly beyond the opposite valve. Line of 

junction of the two valves bends upward gently against the 

dorsal valve at the front, suggesting a sinus. 

Brachial valve hemispheric without fold. 

Surface marked by fine concentric striz and stronger distinct 

lines of growth. Very weak plications are present at the anterior 

margins of the valves, but these are unrecognizable in the middle 

and posterior portions of the shell. 

Shell impunctate. 

The species is represented by a single specimen which measures 

5% mm. in length and 5mm. in breadth. 

The absence of a fold and sinus distinguishes it from the other 

species of the genus to which it is provisionally referred. 

Locality.—Princeton, Montana. 

Atrypa reticularis (Linn) 

Tele ILS saiee, (6). - 

Typical examples of this species occur in this fauna. — It is not, 

however, a common species and it has not been observed in 

association with any of the other species of the genus. 

Locality.—Sixteen P. O. and Flat Iron Mountain, Lewis and 

Clark Forest Reserve, Montana; Manson station, Idaho. 

Atrypa spinosa var. montanensis n. var. 

Pl. I figs. 5--5c. 

Shell small, suborbicular, valves equally and moderately 

convex. : 
Ventral valve with pointed beak extending beyond the oppo- 

site valve but not incurved. . 
Dorsal valve with small, closely incurved beak. 

Surface of each valve marked by 14 to 20 strong rounded 

coste bifurcating at irregular intervals and increasing in strength 

from the umbonal region to the margin. ‘These are crossed by 

lamelle which form concentric bands of nodes on the coste. 

Both valves are regularly convex except in the portions near the 

outer extremities of the hinge line, which are somewhat flattened. 
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The species is represented by a number of shells. The largest of 

these has a width of 1044 mm. and a length of 934 mm. The 

small size, depressed shell, and extended beak in the pedicle 

valve serve to distinguish it from Airypa spinosa of the ordinary 

type. A. missouriensis, which is associated with it, is readily 

distinguished by its more numerous and much finer striz. 

Locality.—Livingston, Montana, 

Atrypa hystrix var. occidentalis (Hall) 
Pls figs 4 

This species is represented by several specimens of imperfect 

shells characterized by 10 to 20 very coarse nodose plications on 

each valve. 

Locality.—Princeton, Montana. 

Airypa missouriensis Miller. 
Pl. I figs. 7—7b. 

Shell small subcircular, the valves nearly equally convex. 

Greatest convexity of the pedicle valve in the umbonal region, 

from which it slopes regularly to the sides. Beak of the pedicle 

valve pointed, but slightly incurved and extending beyond the 

hinge line. Area small. 

Pedicle valve in general uniformly convex, but in some speci- 
mens with a slight undefined depression along the median line 

from the umbone to the front. Beak small and incurved. 

Surface covered by 40 to 8o fine bifurcating strie. Fold and 

sinus absent. Average specimens have a length and breadth of 

about 9 mm. and a thickness of 34 mm. 
Locality.—This is a rather abundant shell at Princeton, 

Montana. 

Athyris parvula Whiteaves. 

Pl. III figs. 2—-2c. 

Four specimens represent this species. The largest has a 

length and breadth of 9 mm. and has the fold and sinus rather 

more prominently developed than indicated in Whiteaves’** 

Contribution to Canadian Paleontology, vol. I, pt. 3, 1891, pl. 32, 

Figs. 4 and 5. 
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figures. The smallest specimen measures 4 mm.in width and 

434 mm. in length. This shell shows no trace of the fold and 

sinus characterizing the mature shells. A slightly larger speci- 

men shows the fold and sinus barely perceptible beyond the 

anterior margin of the shell, where they are distinctly marked. 

Locality.—Princeton, Montana. 

Athyris montanensis n. sp. 

Pl. Ill figs. 3—3b. 

Shell small, subcircular in outline. Dorsal and ventral valves 

moderately and about equally convex. A broad fold and sinus 

are developed near the front of the shell, but are obsolete a short 

distance posterior to the front. The sinus is a slightly convex 

broad low and depressed ridge in the anterior half of the 

value. Two or three low, broadly rounded but rather in- 

distinct plications are discernible on either side the fold and 

sinus at the margin of the shell, but obsolete a very slight distance 

from the front. 

The broad sinus, slightly concave in the middle, distinguishes 

the species from Athyris vitata and its varieties, with which it 

seems closely allied in other respects. 

The species is represented by two specimens of almost pre- 

cisely the same size, having a length and breadth of 7 mm. and 

maximum thickness of 534 mm. 

Locality.—Princeton, Montana. 

Spirifer occidentalis n. sp. 

Pl. III figs. 4—4d. 

Shell small, plano-convex, subcircular in outline. Hinge line 

rounded at the extremities. 
Ventral valve convex, very gibbous and elevated in the 

umbonal region. Beak obtuse and closely incurved over the 

small delthyrium. Area small and inconspicuous. A broad, 

shallow sinus in anterior third of shell terminates in a tonguelike 

extension corresponding to fold in dorsal valve. Sinus flanked 

by low rounded ridges at the front. Both ridges and sinus are 

obsolete in posterior two-thirds of valve. - Indications of a second 

plication on either side the sinus are seen at the front of the 

. 

. 
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shell in some specimens. A pair of dental lamelle extend across 

the umbonal cavity. 

Dorsal valve comparatively flat but rounding off toward the 

lateral extremities and the hinge line. A broad, median fold 

which is depressed to or slightly below the level of the sides of the 

valve is present. It is limited by a shallow groove on either side 

and tapers to a point at the umbone. Etched specimens show 

laterally directed spiralia consisting of three or four coils. 

This species shows but little likeness to any other species of the 

genus Spirijer in which it is placed provisionally. Externally 

it has some resemblance to the species of Metaplasia in the in- 

equality of the valves and small number of plications. The 

presence of dental plates, however, bars it from this genus. 

Spirtfer utahensis Meek. : 

Pl. II figs. 2-2c. 

Comparison with Meek’s types shows unquestionable identity 

of the Montana forms with the Nevada species, although such 
identity is not altogether evident from Meek’s description. In 

Meek’s specimens the striz on the fold and sinus are less than 

eight (his minimum number) in all but the largest specimen. 

Only two of the types show clearly the character of the fold, and 

in these it differs materially in development. In the Montana 

collection, which numbers 4o or 50 specimens, the fold is rather 

variable. In some specimens it is elevated above the adjacent 

portion of the shell barely enough to be recognizable except at 

the anterior margin. Generally, however, it is moderately 

prominent from the beak to the front. The sinus, though 

generally more prominent than the fold, is in a few specimens 

extremely shallow. The striz on the fold and sinus range in 

number from four to nine. The striz marking the surface of 

each valve do not in general exceed 35 in number. 

This is one of the most abundant species in the Montana fauna. 

Locality.—Princeton, Montana. 
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Spirifer englemannt Meek. 

Pl. II figs. 3-3b. 

Shell subhemispheric in outline. Valves unequal, the dorsal 

valve moderately convex, the central valve greatly elevated in 

the umbonal region. Surface of shell marked by 14 to 20 radiat- 

ing rounded plications. The entire surface is covered by very 

fine radiating striz. These finer markings are generally absent 

through exfoliation, but three or four of the Montana specimens — 

show them distinctly. They are also well preserved in specimens 

from the Eureka district, Nevada, identified by C. D. Walcott. 

Ventral valve with a very high area inclined slightly backward 

near the beak, which is small and pointed and slightly incurved. 

A rather broad and shallow sinus extends from the beak to the 

front. Dorsal valve with rather low fold. | 
The only notable differences observed between the specimens 

described and the types are the height and backward curvature 

of the area of the ventral valve. In the types the latter feature 

exceeds the curvature seen in the Montana specimens, but the 

height is less. These differences, however, are not believed to be 

of specific value. 

Locality.—Princeton, Montana. 

e 

Spirijer cf. argentartus Meek. 
Pl. II figs. 44a. 

Some small shells with nonplicated fold and sinus are referred 

to this species. One specimen shows traces of somewhat 

lamellose concentric striz, which, together with the greater 

prominence and coarseness of the lateral striz and less elevated 

area, distinguish it from Sp. engelmannt. 

Locality.—Princeton, Montana. 

Spirijer disjunctus var. animasensis Girty. 

This form, which is distinguished from Sp. disjunctus by the 

high area and subpyramidal form and slightly twisted beak is 

present only in the Utah collections. Sp. disjunctus, which is so 

common in the Threeforks shale above the Jefferson limestone, 
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has not been observed by the writer in the latter formation. 

Peale** reports it in the uppermost part of the Jefferson limestone 

at Logan, but it is probable that the form listed by Peale is the 

variety since distinguished as animasensis. 

Locality.—Paradise P. O., Utah, Manson Sta., Idaho. 

Martinia maia (Bill) 

Pl. IV figs. 1-1¢. 

The rather large collection of specimens from the Logan 

Canyon section show considerable variation with respect to 

outline of shell, gibbosity, and height of area. The narrow 

elongate type is represented by shells in which the length ex- 

ceeds the width, whereas in some of the broad types the width 

is equal to 14 times the length. An incurved ventral beak, a 

_gibbous umbonal region, a short hinge line, and rounded cardinal ° 
angles generally characterize the elongate type of shell. The 

broad shell shows a slightly incurved ventral beak, a less gibbous 

umbonal region, and a long hinge line. A slightly incurved 

ventral beak and high area characterize some shells of the long, 

Narrow type. 

These specimens exhibit about the same kind and amount of 

variation as shown by specimens from Nevada. None of the 

Utah specimens, however, attain the large size shown by a few of 

the Nevada specimens. Although the outer surface of the shell 

is smooth, exfoliated specimens show fine strie which character- 

ize the inner surface of the shell, as shown in the illustrations. 

Locality.—Logan, Utah; Rock Creek, Montana. 

PELECYPODA 

Pterinopecten sp. 

Pl. IV fig: s. 
Shell small, subrhomboidal, regularly rounded. _Left valve 

moderately convex. Posterior ear rounded and rather flat. 

Anterior ear unknown. Surface marked with strong radiating 

4Bull. U. S. Geol. Survey No. 110, 1893, p. 29. 
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plications, with one or two finer plications occupying the interven- 

ing spaces between the stronger ribs. Fine concentric striz cross 

the plications. : 
This fossil is known from a single left valve. 

Locality.—Paradise P. O., Utah. 

Actinopterta (?) sp. 

A fragment of the cast of a left valve shows a shell with strong 

equal radiating striz crossed by fine concentric striz. Posterior 

ear with deeply concave margin. 

Locality.—Paradise P. O., Utah. 

GASTROPODA 

Platyceras sp. 

A small fragmentary specimen of Platyceras marked with fine 
transverse striz occurs in the collection from Princeton, Mont. 

Naticopsis sp. 
Two casts of a shell having a general resemblance to N. levis 

occur in'the collection. The material is too poor to permit 

specific determination. 

Locality.—Logan, Utah. 

Loxonema approximatum Walcott? 
The collection contains two poorly preserved specimens in 

which the surface characters are not preserved, but which have a 

general resemblance to this species and may be identical with it. 

Locality.—Princeton, Montana. 

Tropidocyclas sp. 

Pl. IV fig. 6. 
A single fragmentary specimen of a strongly compressed 

discoidal form is present in the collection. The surface is marked 

by strong riblike striz, rather widely spaced, which make a sharp 

retral curve from the margin of the umbilicus to the periphery. 

Locality.—Logan, Utah. 
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Pleurotomaria sp. 

PIS Vetion 2 
The collection contains eight or ten specimens too imperfect 

for complete description. The spire consists of four or five 

whorls reaching an elevation two or two and a half times the 

diameter of the base of the shell. Two strong revolving lines 
mark the whorls; these are placed rather close together and 

appear to border the slit band, the uppermost following the 

median line of the whorl. An angular shoulder stands midway 

between the upper margin and.the middle of the whorl. This is 

occupied by small, closely placed nodes. 

Locality.—Logan, Utah. “3 

Loxonema nobile Walcott. 

Pie IV ie 3) 

The collection contains a single specimen of a large, robust 

form apparently identical with this species. The surface mark- 

ings are not preserved. 

Locality.—Flat Iron Mountain, Lewis and Clark Forest 

Reserve, Montana. 

OSTRACODA 

Bythocypris? sp. 

PVs fice 

A small, minutely granulose ostracoid occurs in the Utah collec- 

tion. An average specimen shows a length of 1% mm. and 

width of 1 mm., with rather gibbous valves. It probably belongs 

tothe genus Bythocypris and suggests the Devonian variety of 

B. phillipsiana Jones and Hall. The Utah specimen differs 

mainly inthe greater development of the ventral border in the 

overlapping valve. 

Locality.—Paradise P. O., Utah. 
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EXPLANATION OF PLATES 

IPILANINS, I 

SWPUNOTDES SP ihre alates Cp Ne eesi Sch AEs CONISRE: Bee Oe eo er 24 

Fig. 1. View of a specimen with much of the shell broken away. 

Logan, Utah. (x 10) 

PiQuoscte sich ltmitarys ete dees ea tl RULES A ee 24 

Fig. 2. View of weathered specimen. Princeton, Mont. (x 1) 

Productelaet:s prnultcosta is oe see cen ee ple ee eee 25. 
Fig. 3. View of ventral valve. Princeton, Mont. (x 1) 

3a. Exterior of dorsal valve of small individual. Princeton, 

Mont. (x 2) 

Atrypa hystrix var. occidentalis (CEU sca OE Ss 2 ee 29 

Fig. 4. Afragmentary ventral valve. Princeton, Mont. (x5) . 

Airy PG SPIN0S@ VAL. MONIGNENSIS, Ml. VAL 4. +). s+. 7a ee ee 28 

Fig. 5. Dorsal view. Livingston, Mont. (x 1) 

5a. Ventral view of same individual; shell partially exfoliated. : 

5b. Side view of another specimen. Livingston, Mont. (x 1) 

5c. View of a fragmentary dorsal valve. Princeton, Mont. 

(x 1) 
ALY POT CLUGUUATES io yc Vers aie tego satee Ske PN i oS ae 28 

Fig. 6. A front view. Flat Iron Mountain, Lewis and Clark 

Forest Reserve, Mont. (4803) (« 1) 

AILS) PUINESSOUTLCNISTS: 0. rare Sidtin ta. etehd i ae se ei aen eee 29 

Fig. 7. Dorsalview. Princeton, Mont. (x 2) 

7a. A profile view of the same individual.: 

7b. A dorsal view of an exfoliated shell. Livingston, Mont. 

(x 2) 
Scuchertella extensws, MASP. fies «4+ vise aoa. ee se eee eee 36 

Fig. 8. Dorsal view of the type specimen. Sixteen P. O., Mont. 

(x 1) 
8a. Ventral view of the same individual. 

8b. A side profile view of 8a. 

Ely pothyris (") globularisn. Spe. EL RRS ot ee oe Bee eee 27 

Fig.-9. Dorsal view, Princeton, Mont., 16 C. (x 2) 

ga. Front view of the same individual. 

gb. Side view of 9a. 
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PLATE Il. 

Schucheriella chemungensts var. arctostriatus 1.0.0.6... cece cece tees 26 

Fig. 1. View of ventral valve, Livingston, Mont. (x 1) 

ra. View showing detail of surface striz (x4). _ 

rb. Side profile outline of specimen shown in fig. 1. 

tc. A dorsal valve of small specimen, Princeton, Mont. (x 4) 

MEL LICR SE Py VAS ro 0) cd oh ciie av Shanetehar S's sain so 9 +s s-nlgvedeiehahaba cra ours 3t 

Fg. 2. Viewofventral valve. Princeton, Mont. (x 1) 

2a. View of the area of the same specimen. 

2b. Adorsal valve. Princeton, Mont. (x 1) 

2c. Dorsal valve of specimen showing more prominent fold 

than fig. 2b. Princeton, Mont. (x 1) 

BRAT IOC INOUE he nclitnst cha alo) aic!s enc dciniai cae + = «0 bieisjtheldehatale tdidey oes 32 
Fig. 3. Viewofaventral valve. Princeton, Mont. (x 2) 

3a. Side profile view of the same specimen. 

3b. View of a dorsal valve of another specimen. Princeton, 

Mont., (x 1) 

Bit een ROC IULTUUSI te). 2) he's a Ail thy sl els ot 2) e:< e/cte'e a ataeeamieraa® ade 32 
Fig. 4. View of area and beaks of an exfoliated shell. Princeton, 

Mont., (x 2) 

4a. A ventral view of the same specimen, the termination of 

the plications anterior to the umbonal region in this and 

the preceding figure is due to exfoliation of the’shell. 
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PLATE III. 
Letorhynchus utahensisn.sp ........- PH moe ooo = 27 

Fig. 1. Ventral valve of the type specimen. Paradise P. O., 

Utah, (x 2) 

ta. Front profile view of the same specimen. (x 1) 

tb. View of a small dorsal valve. Paradise P. O., Utah. (x 1) 

’ 1c. View of a ventral valve. Paradise P. O., Utah. (x 1) 

ALLY TES PANUULE © SO PRN cio eect ENC Sey bbdeoodo obo dbs 29 
Fig. 2. Aventralview. Livingston, Mont. (x 2) 

2a. View of the beaks of the same individual. (x 2) 

2b. Dorsal view of specimen with ventral beak slightly broken. 

_ Livingston, Mont. (x 1) 

2c. Front view of same specimen. 

Athyris montanensis 1. SP ..,-.0ceeeeeracecee a sie bye iohs divs te ee cee 30 
Fig. 3. Adorsal view..’ Princeton, Mont. (x 2) 

3a. A ventral view of the same specimen. 

3b. A front view of the same individual. 

SPpiriferioccidentalts N. Sp, ices wsis ovine o nie we dre oe bielebin ccete ele eee 30 
Fig. 4. Avventral view. Princeton, Mont. (x 2) 

4a. Dorsal view of the same specimen. 
4b. Front view of the same specimen. 

4c. Side profile view of another individual. Princeton, Mont. 

(x 3) 
. 4d. View of shell with ventral beak ground to show the sept 

in umbonal cavity. Princeton, Mont. (x 3) 
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PLATE IV. 
ELE REEPEL EEL ORI gal Pea Hc Ya, a's) edi aisle: je dvshariase 1d ooe,o.0/ Speers cueten ate etal es ere 33 

Fig. 1. Dorsal view of smallindividual. Logan, Utah. (x 1) 

1a. Front view of the same individual. 
tb. Dorsal view of a larger specimen with a high and slightly 

incurved area in the ventral valve. Logan, Utah, (x 1) 

tc. Front view of the same. 
1d. Dorsal view of a completely exfoliated shell, showing the 

fine striz which characterize the inner surface of the 

shell. Logan, Utah. (x 1) 

1e. Side profile of the’same. 
1f. Dorsal view of a broad individual. Logan, Utah. (x 1) 

1g. Front view of the same showing fine striz similar to those - 

infig. rd. Logan, Utah. 

(PUP USTIUT TOOK? TOGO 3 Ei Oe 8 CECE Ee CIOr EI Oo ee iro 35 

Fig. 2. View of an exfoliated shell. Logan, Utah, (x 2) 

WDE EMPL TICE Ae Pa circle, cls So 5 a/S 0 © 0 6. a's! «0/0: 00 chee nets oe yettate 35 

Fig. 3. View of a natural cast of shell. Flat Iron Mountain, 

Lewis and Clark Forest Reserve, Mont. (x 1) 

BU Gt ES ESN ho og (a) m)'s) 8 a, buds niece cach a'a.e wie ate! ate aie ocsyatarerts 35 

Fig. 4. A view of a left valve showing part of overlapping border. 
Paradise, Utah, (x 2) 

eR Eire STO EMER ean Vet a's « w'sfajiah rm cdishns & of spain) 476) Srelapay etwlae, old araid ee 33 

Fig. 5. Viewofleft valve. Paradise P. O., Utah. (x 1) 

ae SU EES SERRE fe oo) hgco) yd 0; b's pajesyadas a 0.8. «Wee ahesies ata euaiehamar aes 34 

Fig. 6. View of a fragmentary specimen. The inner whorl is too 

broad at the point of overlapping. Logan,Utah. (x1) 

“In figures 1 and rb the shell was tilted slightly upward at the beaks 
in order to show the area of the ventral valve. 
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NEW OLIGOCENE SHELLS FROM FLORIDA 

BY 

CARLOTTA JOAQUINA MAURY 

INTRODUCTION 

Some years ago a collection of fossils from the Florida Oli- 

gocene was made by Professor G. D. Harris, assisted by Mr 

Arthur Veatch and others, for the Museum of Cornell University 

The material, of which there was a large quantity, was worked 

over at the time by the writer, and described species were identi- 

fied, but a large number were new. These were set aside to 

await the completion of -Dr. Dall’s Monograph on the Florida 
Tertiaries, as it was thought that many of the new species would 

be therein described by Dr. Dall. Such proved to be the case 

Some forms in the Cornell collection however still remained un- 

described, and these are now named and described in the follow- 

ing pages. 

In addition to the new species from the Cornell University 

collection, Mr. T. H. Aldrich has most generously placed at the 

writer’s disposal for description a number of new Florida species 

from his own large private collection in Washington. 

Many thanks are due Dr. Dall for his kindness in opening 

his collections to the writer for comparison with the Cornell 

shells, and for many helpful suggestions in regard to determina- 

tions of species. 

The drawings have been made with great accuracy and 

beauty by Miss Rena B. Johnson, of New York City. 
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DESCRIPTION OF SPECIES 

Gastropoda 

Act@on luculi, n. s. 

Plate, I fig. 1 

Shell small, immature, three-whorled, the nucleus smooth, — 

the succeeding whorls sculptured with fine spiral striz. Aper- © 

ture oval, outer lip thin. When more specimens are obtained, 

this may prove to be the young of the following species. 

Length of shell 2, greatest width 1 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Acteon hamadryados, nu. s. 

Plo lies 

Shell small, with an acute spire and tumid body-whorl, five- 

whorled ; suture distinct, deeply channelled ; lower two-thirds 

of the body-whorl ornamented with incised spiral lines which 

tend to alternate in strength above and become much closer and 

more sharply cut towards the base; outer lip simple ; aperture 

elliptical ; pillar with a moderately strong plait. Length of shell 
4, greatest width 2 mm. 

Oak Grove, Florida. 

Cornell University collection. 

Terebra calhounensts, n. Ss. 

1b 0, saeres 3 

Shell of moderate but varying size; largest specimen twelve 

or thirteen-whorled ; spiral sculpture of a single groove incising 

the upper portion of the whorls. ‘This groove closely resembles 

the suture, and with it and the included area forms a spiral band, 

one to three millimeters wide. Transverse sculpture on the 

earlier whorls of sharp, subequal, close-set riblets (much less con- 

spicuous but more irregularly: nodular on the sub-sutural bands 

than on the remaining part of the whorls) ; on the later whorls 

the riblets are progressively weaker, and become nearly obsolete 

on the body-whorl. Length of largest specimen 65, greatest 

eS SS 
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width 15 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Conus Draperi, n.'s.— 

Arey fits tat 

Shell large, surpassing in size all the other species of the 

genus yet found in the Chipola beds. General form conic, with 

eight whorls exclusive of the eroded nucleus ; spire moderately 

elevated, not convex in profile; last whorl distinctly shouldered ; 

surface of shell eroded in small circular spots which may be an 

indication that the original color pattern consisted of small dark 

spots on a light ground. Transverse sculpture lacking except for 

faint lines near the base of the shell; lines of growth incon- 

spicuous. Length of shell 60; greatest width 38 mm. 

Chipola marls, Bailey’s Ferry, Calhoun County, Florida. 

Cornell University collection. 

Named in honor of Mrs. Henry Draper of New York City. 

Conus nemorideditus, 1. S. 

Piel esho nse 

Shell large, smooth, thin in proportion to its size; whorls 

eight exclusive of the eroded nucleus: spire moderately elevated, 

not concave in profile, last whorl of the shell full and rounded 

near the shoulder and tapering rapidly to a rather slender base. 

Spiral sculpture consisting only of rather faint raised lines on the 

lower one-third of the shell; lines of growth inconspicuous. 

Length of shell 70; greatest width 42 mm. 

This is the largest species of Conus found in either the Oak 

Grove or Chipola beds. Only one specimen was obtained. 

Oak Grove, Florida. 

Cornell University collection. 

Conus trajectionis 1. Ss. 

Pio Etro Gt 

Shell of medium size, elongately pyriform, with an elevated 

and very acute spire not convex in profile: whorls eleven, of 



6 BULLETIN 21 124 

which the first two nuclear are smooth, the five following show a 

coronation under the lens, while the remainder have only a spiral 

ornamentation. Spiral sculpture of three or four strong threads 

on each volution of the spire. The spirals are absent on the last 

whorl below the shoulder, but are strongly developed near the 

base of the shell. Lines of growth inconspicuous. Length of 

shell 50; greatest width 26 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Fleurotoma boadiceoides n. Ss. 

Pl, 1, figure 7 

This species is a miniature of P. dsadicea, Dall, for with an | 

equal number of whorls it is but half the size of the specimen 

figured by Dr. Dall. Whorls eight, of which the first two are 

smooth, the third strongly carinated and the remainder orna- 

mented with riblets and spirals. Spiral sculpture of equal 

threads that can easily be seen without a lens; eighteen or 

twenty are present on the last whorl, and two or three on the 

preceding whorls. Longitudinal sculpture of nodular riblets 

(seven on the last whorl) occurring immediately below the sub- 

sutural grooves. Aperture narrowly elliptical ; notch broad, not 

deep; outer lip simple, Length of shell 7; greatest width 

2.5 mm. 

It is possible that this may prove to be a small variety of 

boadicea when more specimens are found. 

Oak Grove, Florida. Mr. Aldrich’s collection. 

Fleurotoma Kempi n. s. 

1B tee Jesh TMaRS Sh. 

Shell small, short fusiform, whorls seven, of which the first 

three are smooth, the remainder sculptured; suture distinct, 

waved ; spiral sculpture of fine, sub-equal threads visible without 

a lens, present on the body-whorl below the groove, absent (or 

worn) fromAhe spire. Longitudinal sculpture of nodular riblets 

(eight on the last whorl) developed just beneath the grooved 
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bands. Aperture oval; canal nearly straight; notch shallow, 

Length of shell 7; greatest width 3 mm. 
Named in honor of Professor Kemp of Columbia University. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Drillia calligona n. s. 

Bik, Wiis ase 
Shell elongated, resembling in form the recent Drz/lia ostre- 

avum, Stearns. Spire acute, nuclear whorls two, subsequent 

whorls seven, of which the two earlier show well-marked trans- 

verse ribs, but little or no spiral sculpture ; spirals on the later 

whorls stronger, consisting of primaries with alternating finer, 

secondary threads in pairs; transverse ribs stronger and more 

numerous on the later whorls (twenty-five on the last) and more- 

sharply defined ; the intersecting ribs and spirals form a beauti- 

ful cancellation ornamenting the whorls up to the margin of the 

groove, where the ribs end abruptly ; in the groove lines of 

growth and fine, sub-equal spirals form the only sculpture ; 

upper margin of the groove marked by a sharp carination sloping 

‘ steeply to the suture ; aperture narrow with a smooth callus. 

Length of shell 19; of last whorl 11 ; of aperture 8; great- 

est width 6 mm. 

This very beautiful species is characterised by the delicacy 

and elegance of its sculpture. 

Chipola Oligocene, Bailey’s Ferry, Florida. 
Cornell University collection. 

Drillia dryados, ui. s. 

12 St Ol as gana 

Shell of moderate size, rather strong, resembling D. Grad- 

auz, with eleven whorls, of which the two nuclear are smooth ; 

spiral sculpture of close equally inter-spaced grooves which extend 

over the entire surface of the shell except the nucleus and the 
crests of the transverse ribs which interrupt the grooves ;_ trans- 
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verse sculpture of numerous, rather sharply-defined ribs (sixteen 

on the next to the last whorl) which tend to become fainter and 

obsolete on the body-whorl ; subsutural band slightly nodular, 

undulated ; aperture narrow; canal short; outer lip not lhrate 

within ; pillar with a moderate callus. Length of shell 21.5; of 

aperture 4; greatest width 7 mm. Qne specimen only. 

Oak Grove, Santa Rose County, Florida. 

Cornell University collection. 

Drillia Grabaut, un. s. 

Jel IOC, 15s A 

Shell of moderate size, strong, with about seven whorls in 

addition to the nucleus which is eroded in both specimens in the 

collection. Spiral sculpture of close, equal grooves with slightly 

wider interspaces, the spirals continuing without interruption 

over the transverse ribs and covering the surface of the shell ex- 

cept the earlier whorls and the region just beneath the suture ; 

subsutural band nodular ; transverse sculpture of rather sharply 

defined ribs (seventeen on the last whorl which extend over the 

whorls from the nodular, sub-sutural band to the succeeding 

suture and over three-quarters of the body whorl; notc.a only 

slightly indented ; aperture rather narrow; canal short, wide; 

outer lip thickened externally, not lirate within ; pillar with a 

moderate callus. Length of shell 26; of aperture rr; greatest 

width 9 mm. 5 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Named in honor of Professor Grabau of Columbia Uni- 

versity. 

Drillia Loutse@, n. s. 

1A Os oer ants 

Shell small, slender, acute, with eight whorls of which the 

nuclear are smooth; spiral sculpture consisting only of about 

eight fine, impressed lines at the base of the shell; transverse 

sculpture of slightly flexuous riblets which become obsolete on 
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the last third of the body whorl, their termination being marked 

by a more pronounced varix-like riblet ; space between this ter- 

minal rib and the outer lip showiug strong, transverse lines of 

growth. Ribs on the body whorl seven. Notch U-shaped, dis- 

tinct ; outer lip thickened near the edge ; pillar with a moderate 

callus. Length of shell 9.5; greatest width 3.75 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Drillia Meunier, n. s. 

Ppp leleera ous 
Shell resembling DY. Grabauz but much larger and stronger. 

Whorls without the nucleus, which is eroded in the single speci- 

men found, eight ; spiral sculpture of sub-equal, shallow, narrow 

grooves extending from the notch to the base of the whorls ; sub- 

sutural band very slightly nodular; transverse sculpture of 

fairly distinct ribs (thirteen on the last whorl) which become 

weaker and tend to fade out on the last whorl. The ribs extend 

from the notch to the succeeding suture and to about the center 

of the body-whorl. Notch distinct, broadly U-shaped; canal 

short, wide; aperture rather narrow; outer lip not lirate within ; 

pillar with a rather thick callus. Length of shell 41 ; of aperture 

18; greatest width 21 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Named in honor of Professor Stanislaus-Meunier of the Jar- 

din des Plantes, Paris. 

Drillia nemoralis, n. Ss. 

Pir ieee 

Shell small, rather solid, about eight-whorled, nuclear whorls 

eroded in the specimen found ; spiral sculpture of raised threads 

covering the whorls except on the sub-sutural grooves, which are 

smooth; transverse sculpture of riblets (seven on the body- 

whorl), which are strongest at the periphery of the volutions and 

do not cross the subsutural grooves; aperture oval-elliptical ; 

notch slight and inconspicuous ; pillar with a moderate callus. 
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Length of decollate shell 10; greatest width 4.5 mm. 

Oak Grove, Santa Rosa County, Florida. 
Cornell University collection. 

This species resembles in size and sculpture D. Stonemani 

from Bailey’s Ferry, but in the latter shell the transverse ribs are 

more numerous and the notch is very conspicuous, while in this 

species it is only slightly indented. 

Drillia Stonemant, un. s. 

JOG Siler 77 

Shell small, short fusiform, whorls about seven, of which the 

nuclear are smooth ; spiral sculpture of raised threads which are 

absent only from the stib-sutural bands; transverse sculpture of 

fine riblets (ten on the body-whorl) with narrower interspaces ; 

outer lip thickened near the edge which is crenulate on the inside 

margin; notch very marked and prominent ; nearly O-shaped ; 

aperture narrow ; pillar with a slight callus. Length of shell ro; 

greatest width 4 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Named in honor of Dr. Bertha Stoneman of the University 

of South Africa. 

Cornell University collection. 

Dritlia Vandenbroeckt, vn. s. 

Jevke JOU. selee Sh, . 
Shell slender, acute, with ten whorls, of which the three 

nuclear are smooth and shining; spiral sculpture of fine, sub- 

equal threads with wider interspaces. The threads extend over 

the sub-sutural grooves and thus cover the entire surface of the 

shell except the three nuclear whorls; transverse sculpture of 

well-marked riblets which extend from the base of the sub-sutural 

groove to the succeeding suture and down over more than one- 

half the body-whorl; aperture rather narrow ; outer lip some- 

what thickened near the edge; notch deep, distinct, U-shaped ; 

pillar with a moderate callus; canal very short, open. Length 

of shell 13; of aperture 5; greatest width 4.5 mn. 

Chipola marls, Bailey’s Ferry, Florida. 
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Cornell University collection. 

Named in honor of Professor Van den Broeck, Director of 

the Geological Survey of Belgium. 

Mangilia Clare, nu. s. 

jel) CUB LES see 

Shell small, slender, acute, seven-whorled, the two nuclear 

smooth and full; spiral sculpture consisting only of a few fine 

threads extending over the lower half of the body whorl; trans- 

verse sculpture of slightly oblique ribs (seven on the last whorl), 

most prominent at the periphery of the whorls. Length of shell 

6.5; greatest width 2.5 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. A 

Mangilia Webstert, un. s. 

2A) 09 Saves airy, 

Shell very slender with seven whorls of which the two 

nuclear are smooth ; body-whorl slightly less than half the length 

of the shell; transverse sculpture of nearly straight, elevated, 

prominent ribs, of which there are eight on the body-whorl (in- 

cluding the varix); spiral sculpture of close-set threads, tending 

to alternate in size, which cover the whole surface of the shell 

except the nuclear whorls. 

Length of shell 8; of aperture 3 ; of body-whorl 4.5 ; great- 

est width 3 mm. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Dedicated to Dr. David Webster, of New York City. 

Mangilia [sabelle, n. Ss. 

42.) Mal Leen oes}, 

Shell short, fusiform, whorls seven of which the two nuclear 

are smooth ; body-whorl more than half the length of the shell ; 

transverse sculpture of prominent, somewhat flexuous ribs (eight 

on the last whorl including the varix at the aperture) ; spiral 

sculpture of exceedingly fine raised threads, visible only with a 
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lens ; aperture narrow; interior smooth. 

Length of shell 5 ; of aperture 2 - of body whorl 3.53; great- 

est width 2 mm. 

Oligocene of the Chapola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Mangilia nemorensis, 1. $ 

Plates lle itocmar 

Shell small, short fusiform, spire acute, whorls six, of which 

the first two are smooth, the remainder sculptured with fine rib- 

lets (eight on the last whorl) and fine spiral threads which are 

more prominent than in 17. Ramondz. Length of shell 4; great- 

est width 1.5 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Mangilia Ramondi, un. s. 

Pe JOB, ine &. 

Shell small, slender, with an acute spire, whorls seven, of 

which the first two are smooth, the third ornamented with spiral 

threads, and the remaining whorls with both spirals and longi- 

tudinal riblets (eight on the last whorl). Spirals very close and 

fine, not visible without a lens. Aperture narrow, elliptical ; 

outer lip simple without internal liree. Length of shell 5; great- 

est width 2 mm. 

Named in honor of Monsieur Ramond of the Jardin des 

Plantes, Paris. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

This shell resembles in general form J7. Zarrz from which it 

differs ‘in having no internal lirze and in the presence of spiral . 

sculpture. By 

Mangilia Strabonts, n. s. 

Pile bietios voy 

Shell small, fusiform, with seven whorls, of which the first 
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three are smooth, the remainder ornamented with longitudinal 

riblets (seven on the last whorl) and very fine spiral strize visible 

only with a lens. Last whorl more than half the length of the 

shell ; aperture and canal narrow; outer lip simple with no in- 

ternal liree. Length of shell 4.5 ; greatest width 2 mm. 

Dedicated to the Greek geographer Strabo who first appre- 

ciated the significance of fossil remains. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Mangilia Tarri, n. s. 

Pie We ios 7: . 

Shell small, slender, acute, ‘six-whorled exclusive of the 

eroded nucleus; body whorl slightly more than half the length ‘of 

the shell ; suture distinct, somewhat wavy ; sculpture consisting 

only of longitudinal flexuous riblets or waves of which there are 

six on the last whorl ; aperture narrow ; outer lip with internal 

lirze ; callus moderate. Length of shell 6; greatest width 2 mm. 

Named in honor of Professor Tarr of Cornell University. 

Oak Grove, Santa Rose County, Florida. 

Mr. Aldrich’s collection. 

Clathurella nemorensis, 0. S. 

Ei tioaes, 

Shell small, slender, spire acute, whorls seven, of which the 

first two are smooth, the third with a single carination near the 

base, and the remaining four cancellated by the intersections of 

numerous fine spiral threads with slightly more widely separated 

fine longitudinal riblets. Aperture slightly less than one-third 

the total length of the shell. Sinus profound, U-shaped. Outer. 

lip bearing an external varix and four plications within. Col- 

umella with three denticles. Length of shell 4.5; greatest 

width 2 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 
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Glyphostoma Aldrichi, n. s. 

Pi seo: 

Shell small, so closely resembling in size and sculpture 

Pteurotoma boadiceoides that, were it not for the characters of the 

mouth and for the strong terminal varix, it might be taken for 

that spécies. Whorls seven or eight of which all but the nuclear 

are sculptured. Spiral sculpture of equal threads (eighteen or 

twenty on the last whorl and three on the preceding whorls). 

Longitudinal sculpture of nodular riblets developed immediately 

below the sub-sutural grooves. Last whorl more than half the 

length of the shell; terminal varix strong, developed near the 

margin of the outer lip; aperture narrowly elliptical; notch 

U-shaped, profound; outer lip with internal liree; columella 

denticulate. Length of shell 7; greatest width 3.5 mm. 

Named in honor of Mr. Aldrich. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Glyphostoma Flarrist, u. Ss. 

Pie ar OO Nitsen KG), 
Shell of moderate size, strong, ten-whorled ; spiral sculpture 

of sub-equal threads with wider interspaces, which cover the 

whole surface of the shell except on the sub sutural grooves 

where the threads become so faint as to be seen only with the aid 

of alens or are obsolete; transverse sculpture of well-marked 

ribs: with slightly narrower interspaces. The ribs extend from 

the base of the sub-sutural groove to the succeeding suture and to 

about half-way down the body whorl. Notch very distinct, 

deeply cut, narrowly U-shaped; outer lip with a thick external 

varix near the edge; lirate within especially anteriorly ; aper- 

ture rather narrow ; canal short; pillar with about 14 denticu- 

late liree, callus slight. Length of shell 20; of aperture 10.5; 

greatest width 9 mm. 

Chipola marls, Bailey’s Ferry, Florida. Two specimens. 

Cornell University collection. 

Named in honor of Professor G. D. Harris by whom the 
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Cornell collections of Tertiary fossils have been made. 

Olivella diadematophoros, u. s. 

le es Tipe ae 

Shell small, rather tumid, four-whorled; suture deeply 

channelled ; surface smooth except for a diadem-like coronation. : 

Outer lip simple, thin, pillar with two strong folds. Length of 

shell 3; greatest width 1.5 mm. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Marginella chipolana, un. s. 

Pel Vax dios 2: 

Shell small, biconic, broad in proportion to its length, 

smooth and polished, four-whorled ; spire acute ; suture distinct; 

aperture rather broad, two-thirds the length of the shell ; outer 

lip thickened, marginated externally, with about ten denticles 

extending along the inner margin from the anterior to the pos- 

terior canals, the posterior denticles being the most prominent 

and widely separated while the anterior are small and crowded ; 

inner lip with four sub-equal plaits, the anterior being somewhat 

more oblique and pronounced. 

Length of shell 6; greatest width 4 mm. 

Oligocene of the Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Marginella Cornelliana, n. s. 

PLL, fees 

Shell of moderate size, biconic, very smooth and. highly 

polished, four-whorled, the convexities of the whorls of the spire 

not wholly concealed by the callus glaze; aperture fully two- 

thirds the length of the shell, rather narrow ; outer lip thickened 

and reflexed, marginated sharply externally, bearing six nearly 

obsolete denticles, visible only with a lens; inner lip with a 

slight callus and four strong plaits, the anterior very oblique, the 

posterior nearly horizontal. 
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Length of shell 9; greatest width 4.75 mm. 

Oligocene of the Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Marginella denticulatoides, n. s. 

ET Ve eA: 

Shell long and slender, fusiform, apex acute; suture not 

concealed by callus; whorls four ; terminal varix narrow, sharply 

defined ; outer lip with four or five denticles within ; columella 

with four strong plaits. Length of shell 8; of aperture 4; 

greatest width 3.5 mm. ; 

This speeies is of the same size and has the general aspect of 

MM. denticulata Conrad but is much more slender, and thus resem- 

bles also A7. aureocincta Stearns. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Persicula calhounensis, n. s 

lls JEW. ies, &., 

Shell rather small, stout, oval, highly polished ; spire so de- 

pressed as to appear quite flat, volutions hidden by a wash of 

callus ; body-whorl shouldered ; aperture extending the whole 

length of the shell ; outer lip thickened at the margin, finely ser- 

rate within; inner lip with a callus terminated by a bordering 

ridge, and bearing five plaits of which the three posterior are 

horizontal and feeble, the anterior oblique and strong. Length 

of shell 5.5; greatest width 4 mm. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Persicula dryados, n. s. 

JENS JOAW tavern, 6), 

Shell small, oval, spire depressed and involute, in adult shells- 

covered with callus so as to conceal entirely the volutions; aper- 

ture extending nearly the length of the shell; outer lip very 

finely crenulate along the entire inner margin; pillar washed 
over with callus, with four or five plaits of which the posterior 
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are very feeble, the anterior more oblique and stronger. 

Length of shell 4.5; greatest width 3 mm. 
Oligocene of the Oak Grove sands, Santa Rosa County, 

Florida. 

Cornell University and Mr. Aldrich’s collection. 

Caricella Isabelle, n. s. 

PUT) tea. 

Shell of moderate size, thick and strong, whorls six, ex- 

clusive of the eroded nucleus ; suture distinct. Sculpture consis- 

ting only of numerous longitudinal striations. Columella with 

four plaits ; canal short ; reflexed. Length of shell 27 ; of aper- 

ture and canal.18 ; greatest width 14 mm, 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Perplicaria prior, ui. s. 

Pie LVA ties Ss 

Shell with five whorls ; ‘nucleus consisting of a whorl and a 

half, smooth to the unaided eye but showing under the lens three 

revolving threads ; sculpture of thé remaining whorls cancellate 

due to the intersections of the spirals (of which there are on the 

body whorl fifteen strong and an equal number of fine alternating 

threads) with obliquely transverse costze - suture distinct ; outer 

lip with a submarginal varix, lirate within along the entire length 

but more sharply so towards the base ; columella with three plaits, 

that nearest the base being nearly horizontal and denticulate, the 

- second very oblique, and the uppermost slightly oblique ; pillar 

glazed with a slight callus. 

Length of shell 14 ; greatest width 6 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

This interesting shell is the second species of the genus 

Perplicaria Dall yet described. The type of the genus, P. fer- 

plexa from the Caloosahatchie Pliocene was described by Dr. Dall 

in 1890. The Chipola shell resembles closely that species but 

differs from it in possessing much more oblique transverse costze, 
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in having three instead of two columellar plaits, and in its pro- 

portionally broader form. But in other respects the earlier, 

Chipola, species shows the characters of its Pliocene descendant. 

Mitra Barnardensis, n. s. 

JPA IO: TausES, Os 

Shell with tip eroded, remeining whorls eight ; suture dis- 

tinct; transverse sculpture of sharply-defined riblets of which 

there are about twelve on the last whorl. These riblets extend 

from suture to suture and over three-quarters of the body-whorl. 

Spiral sculpture of groovcs channelled in the interspaces between 

the riblets, and of about seven unequal threads on the canal ; 

aperture na'row ; columella with four plaits of which the two an- 

terior are much less prominent ; outer lip lirate within. Length | 

of shell 13; greatest width 4.5 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Corneli University col:ection. 

Mitra scopult, n. s. 

LEO saver, ai)! 

A species closely related to I/ttra Larnardenszs occurs in the 

lower bed (Oligocene) of Alum Bluff, Florida. This species 
differs from the Chipola shell in its broader, shorter form and 

more convex whorls. Length of decollate shell 11.5; greatest 

width 5 mm. 

Cornell University collection. 

Mitra Myttonts, un. s. 

JP WS, eee ae 

Shell small, slender, fusiform, whorls six ; nuclear smooth ; 

subsequent whorls sculptured with nearly straight transverse ribs 

and fine spiral grooves in the interspaces; penultimate whorl 

with fifteen ribs ; body-whorl almost smooth over its latter third 
or half as the ribs become obsolete ; outer lip lirate within ; 

columella with three well-marked plaits. 

Length of largest specimen 5; of last whorl 3; of aperture 

1.5; greatest width 1.5 mm. 
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This little species bears some resemblance to Dr. Dall’s 1. 

Flolmesiz of the Caloosahatchie marls, 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. f 

Mitra Berkeyt, nu. s. 

Bhs figs 2: 

Shell when perfect with about seven whorls, the single speci- 

men found being decollated and showing only six. Transverse 

sculpture of riblets so extremely fine as to be barely visible with- 

out a lens on the three earlier whorls but becoming slightly 

broader on the last three whorls so as to be easily seen by the 

unaided eye. Spiral sculpture of revolving threads developed 

only on the last three whorls where they equal in strength the 

transverse rillets and form with them a most exquisite and deli- 

cate cancellation covering the entire surface of the three later 

whorls. Columella with four plaits; aperture elliptical; canal 

short, reflexed. Length of shell 9; greatest width 3.5 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Named in honor of Dr. Berkey of Columbia University. 

Fusus Gillz, n. s. 

| PAIS ee siifonynae): 

Shell with six convex whorls of which the“first three are 

smooth and the remainder sculptured. Spiral sculpture of well- 

defined threads alternating in size. Longitudinal sculpture of 

rounded riblets (ten on the last whorl). Suture waved ; pillar 

nearly straight ; aperture and cinal key-hole shaped. Length of 

shell 9 ; greatest wicth 4 mm. 

Named in honor of Professor Gill of Cornell University. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

frasciolaria Kindlei, n. s. 

PO Vay teens 

Shell small, slender, fusiform ; earlier whorls eroded, remain- 

ing whorls, five; suture fairly distinct; transverse sculpture of 
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nine prominent, subequal ribs on each whorl ; spiral sculpture of 

prominent threads, with one or two alternating, much finer 

threads; outer lip thin, lirate within; canal long, nearly straight. 

Length of decollate shell 54; of aperture and canal 29 ; grees! 

width 16 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Dedicated to Dr. Kindle of the U. S. Geological Survey. 

Siphonalia Kempt, n. s. 

Pe Win ation. 

Shell rather large, fusiform, with about eight shouldered 

whorls. Longitudinal sculpture of ribs ; strongly nodular at 

tie periphery of the whorls, but all fade out immediately 

above and below the shoulders except the final rib which extends - 

prominently almost to the base of the shell. Spiral sculpture of 

threads which tend to alternate with finer raised lines. Outer lip 

very strongly lirate within, the lirze usually resembling strings of 

very small beads. The spirals and internal liree resemble those of 

S. dilatata Quoy. Length of incomplete shell 65; greatest 

width 33 mm. 

Apparently no species of Szpjhonalza or Chrysodomus have yet 

been described from the Florida Tertiaries. This species is now 

placed in SzHhonalia because of the strong internal liree not pres- 

ent in Chrysodomus. Yet this has been done with hesitation 

because of the present distribution of Szphonalza in Pacific and 

Australian waters only. If the Florida shell is correctly placed in 

Siphonalia, it is an added indication of the affinities of the Gulf 

Tertiary fauna with that of the Pacific. 

Chipola marls, Bailey’s Ferry, Florida. 

Dedicated to Professor Kemp. 

Cornell University collection. 

Phos Watsoni, n. s. 

le WE ihe. 6), 

Shell very small with five whorls of which the first three are 

smooth, the remainder sculptured. Spiral sculpture of fine 
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groovings visible only with a lens. Longitudinal sculpture of 

strongly marked riblets (ten on the body whorl) which are very 

oblique on the dorsal side of the shell. Aperture oval; canal 

short. Length of shell 3; greatest width 2 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Dedicated to Professor Thomas Watson of the University of 

Virginia. 

Nassa Bertha, n. s. 

JEM NYAS sileas Me 

Shell tapering regularly to an acute apex; whorls eight in 

mature shells, the two nuclear being smooth, the subsequent 

whorls bearing each about twenty very regular, straight trans- 

verse ribs, extending the full length of the whorls; beneath the 

suture the ribs are cut by an incised spiral line so that their ends 

appear as a series of beads crowning the summit of each whorl ; 

lower half of the body-whorl with about six spirals which become 

obsolete above the center of the whorl ; aged shells have the outer 

lip lirate within and the callus of the columella plicate. 

Height of shell 13; of aperture 5; greatest width 5.5 mm. 

The striking features of this unusually beautiful /Vassa are 

the regular and elegant riblets and the absence of spirals except 

just beneath the suture and on the base of the body-whorl. 

Oligocene of the Chipola marls, Bailey’s Ferry, Calhoun 

County, Florida and of the Oak Grove sands of Santa Rose 

County, Florida. 

Named in honor of Dr. Bertha Stoneman of the University of 

South Africa. 

Cornell University and Mr. Aldrich’s collection. 

Nassa Dallt, n 

Plover die." s; 

Shell rather small with seven whorls, of which the first two 

are smooth, the remainder’ sculptured ; spire acute : transverse 

sculpture of fine sub-equal threads (visible without a lens) with 
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wider interspaces. Longitudinal sculpture of strongly defined 

riblets (ten on the last whorl) and a terminal varix. Aperture 

elliptical ; outer lip lirate within ; canal short, recurved. Length 

of shell 7; greatest width 4 mm. 

Named in honor of Dr. Dall of the Smithsonian. 

Oak Grove, Florida: 

Mr. Aldrich’s collection. 

Nassa Harrisi, n. s. 

ek OW aes 

Shell rather small, stout, with an acute spire; nuclear 

whorls two, smooth; subsequent whorls five; transverse sculp- 

ture of narrow, elevated ribs (ten to eleven on the last whorl) 

with wider interspaces; spiral’ sculpture of narrow, slightly . 

raised bands (about eight on the last whorl), the band just be- 

neath the suture forming nodular intersections with the ribs and 

thus giving the effect of a row of beads ; outer lip with four or 

five lirations within ; collumella plicate, the upper fold being the 

stronger. 

Adult shells of this species resemble in form half-grown 

specimens of VV. Berthe but the beading beneath the suture is 

more prominent and the ribs much fewer than in that species, and 

the spirals are not obsolete on the center of the body-whorl. 

Length of shell 8; of last whorl 5; of aperture 3; greatest 

width 4.5 mm. 

Chipola Oligocene; Bailey’s Ferry, Calhoun County, Florida, 

and also in the uppermost Oligocene of the Oak Grove oe 

Santa Rosa County, Florida. 

Dedicated to Professor G. D. Harris of Cornell Universe 

Cornell University collection. 

Nassa Veatcht, n. s. 

PN WS ihe, 10), 
Shell small, resembling in size the recent V. acuta, slender, 

nuclear whorls three, smooth; subsequent whorls also three, 

evenly rounded ; transverse sculpture of nearly straight, narrow 

riblets, of which there are eight on the last whorl and a final, 
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prominent varix ; spiral sculpture (on the last whorl) of about 

ten raised threads, the upper six extending over nearly the 

whole whorl and forming nodular intersections with the ribs, the 

remaining four closely crowded at the base of the whorl, penulti- 

mate whorl with three spiral threads ; outer lip of aperture with 

six lirations inside ; columella with a slight callus. 

Length of shell 4.5; of last whorl 2.5; of aperture 1; 

_ greatest width 2 min. 

Oligocene of the Chipola marls, Bailey’s Ferry, Florida. 

Named in honor of Mr. Arthur Veatch, now of the United 

States Geological Survey, who some years ago ably aided Pro- 

fessor Harris in making the collection of Florida Oligocene fossils 

for Cornell University. 

Cornell University collection. 

Astyris trajectionts, n. Ss. 

Dike Vil ow 

Shell small, smooth and shining, seven-whorled; __ spiral . 

sculpture consisting only of about ten impressed lines at the base 

of the shell ; outer lip thickened near the margin so as to forma 

slight varix and with about half a dozen denticulate lirze within ; 

columella with a moderate callus. Length of shell 6; greatest 

width 2.5 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Corneli University collection. 

Astyris Dalli, n. s. 

PR VAL Saito sel 2 

Shell very slender, smooth, acute, nine-whorled, the two 

nuclear whorls being very smooth and shining; spiral sculpture 

consisting only of about ten to fifteen impressed lines at the base 

of the shell; transverse sculpture limited to a varix like thicken- 

ing near the edge of the outer lip ; margin of outer lip sinuous, 

with nine or ten denticulate lirze within ; columella with a slight 

callus. Length of shell 12; greatest width 4 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 
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Named in honor of Dr. Dall of the Smithsonian. 

Astyrts Aldrichi, 1. s. 

IPD Wal sie ae 

Shell of moderate size, polished, with the general shape of 4. 
perfervida Dall, but characterized by the presence of ten or more 

vertical riblets on the body-whorl just below the suture. Earlier 

whorls eroded, remaining whorls five, outer lip with about eight 

liree within and a slight external varix near the margin, canal 

reflexed; columella with five weak denticles and a moderate 

callus on the anterior part. Length of decollate shell 14; great- 

est width 6 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Dedicated to Mr. T. H. Aldrich of Washington. 

Astyris Aldrichi var. nemoralis, n. var, 

PAP IVE otieee a 

Shell resembling the typical form from Bailey’s Ferry but 

smaller, and with riblets on the next to the last as well as on the 

last whorl. Earlier whorls eroded, remaining whorls three; 

spiral sculpture of a varying number of impressed lines extending 

from the base of the shell to about midway or less up on the 

body-whorl ; transverse sculpture of (on the last whorl ten to 

eleven) narrow, nearly straight, rounded riblets best developed at 

and near the sutures and becoming obsolete a short distance below 

them. These riblets are present only on the last whorl and a half 

and do not appear on the earlier whorls. Outer lip with a varix 

near the margin and with about eight sharply-cut liree within ; 

aperture narrow ; canal reflexed ; columella with about six den- ~ 

ticles and a thin callus. Length of decollate shell 10 ; greatest 

width 5 mm. 

Oak Grove, Florida. ~ 

Cornell University collection. 
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Murex Virginie, n. s. 

Pinel. tot. 5s 
Shell small with some resemblance to TZyphzs, trigonal, 

biconic ; whorls six ; the two later being sharply carinated at the 

shoulders. Varices six, the alternate three being much more 

pronounced and giving the shell its triangular form. Spiral 

sculpture of raised threads which on the last whorl alternate with 

one or two finer, intercalated lines. Fainter, longitudinal threads 

form with the spirals a fine cancellation on the last whorl. 

Aperture oval, slightly more than half the length of the shell ; 

canal narrow, reflexed. Length of shell 15; greatest width 8 

mm. 

This shell recalls 47. shzlohensis Heilprin from the Miocene of 

Shiloh, New Jersey, but that species has eight sub-equal varices. 

The variety Burnsz of shzlohensis has six varices like the Chipola 

shell but they are very much more prominent. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Murex Vaughani, n. s. 

Pe Wale hisG. 

Shell small, pyriform, compact, resembling in shape young 

specimens of 47. messorius Sowerby of the Pliocene and recent 

faunas. Whorls about six, the nuclear nearly smooth, the three 

later whorls bearing each seven varices. On the body whorl the 

varices are prominent, rounded, somewhat broader than the inter- 

spaces. The varices of the shell form nearly continuous, sinuous 

lines from near the apex to the base of the canal. Spiral sculp- 
ture of raised lines of which groups of two or three are much 

stronger and stand out prominently from among alternating 

feebler spirals. Outer lip with about ten strong internal lire ; 

aperture oval; canal not quite half the length of the shell. 

Length of the shell 22.5; greatest width 14 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Named in honor of Mr. T. W. Vaughan of the United States 
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Geological Survey. . 

Murex Veatchi, n. s. 

Weak Whe sakerstt7 

Shell pyriform, small, with five somewhat convex whorls, 

transverse sculpture of numerous, prominent raised lines which 

show some tendency to alternate but in general are sub-equal, 

longitudinal sculpture of sub-equal varices (six on the last whorl) 

and of fine longitudinal raised lines which form with the spirals a 

very fine network, or honey-comb ornamentation. Aperture 

oval ; canal open ; outer lip lirate within. Length of shell 21 ; 

of aperture and canal 13; greatest width 12 mm. . 

Named in honor of Mr. Arthur Veatch of the United States 

Geological Survey who collected the shells. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Trivia chipolana, n. s 

RAE WWOUS inves 

Shell globose, inflated, rather thin, ribs fine, numerous, 

about twenty-five on the lip where they form a line of fine but 

sharply-defined teeth. The ribs extend uninterruptedly over the 

dorsal area of the shell and occasionally divaricate towards the 

lateral margins. The shell shows a very faint medial dorsal 

ridge with barely visible grooves on either side. Length of shell 

7.5; greatest width 5; height 5 mm. 

It is interesting to note that this species from the Florida 

Oligocene is very like small specimens of 7. Euvopea Montagu 

from which it differs only in the faint dorsal groovings which are 

absent in the Huropzean species. 7. Europea (T. sphertculata 

Lam.) is found in the Miocene abroad being common in the Red 

Crag. Its present distribution is from the Mediterranean north _ 

along the continent to Norway. This species appears to be the 

nearest ally of the Chipola shell. . 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 
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Erato chipolana, n. s. 

PisaVvile fiovage 

Shell small, pear-shaped, highly polished ; aperture very 

narrow ; outer lip finely crenulate within; columella with a 

slight fold at the base in adult shells. 

Length of shell 4; of aperture 3.5; greatest width 3 mm. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Rimella Aldrichi, n. s. 

Ble Vis dion t, 

Shell slender, fusiform, immature, with nine whorls of 

which the first four are smooth, the fifth bears longitudinal riblets 

and the remaining whorls are ornamented with longitudinal rib- 

lets (sixteen on the last whorl) and closely set spiral threads. 

Some of the specimens bear one or two varices. Length of 

largest shell 12; greatest width 4 mm. 

Oak Grove, Santa Rose County, Florida. 

Mr. Aldrich’s collection. 

Bittium Judsont, un. s. 

ESL Le tions: 

Shell small, slender, acute, with seven to eight convex 

whorls, of which the first two are smooth and the remainder 

strongly sculptured. Spiral sculpture of raised threads (eight on 

the body-whorl and three or four on the preceding whorls) ; 

longitudinal sculpture of fine riblets (twelve on the body-whorl) 

and a single varix not far from the margin of the lip. Aperture 

oval ; outer lip simple; thin, with no internal lire. Length of 

shell 4; greatest width 1 mm. : 

Named in honor of Dr. Judson of Dobbs Ferry, New York. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Cerithiopsis, Ogilvies, n. Ss. 

1d eh 10 08 GS fee te 

Shell small, slender, acute, with twelve whorls of which the 
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two nuclear are smooth ; varices about nine in all, only the two 

on the bocy-whorl being pronounced ; spiral sculpture on the 

upper whorls of three principal, beaded, primary threads sepa- 

rated by nearly equal inter-spaces in each of which lies a much 

finer, wavy, secondary thread ; spiral sculpture on the last whorl 

of five beaded threads (that nearest the suture being the most 

prominent) with alternating finer, sinuous threads, while on the 

base are about eight fine spirals; transverse sculpture on the 

earlier six or seven whorls of numerous, narrow, riblets which 

become obsolete on the later whorls; aperture oval; outer lip 

usually with a varix ; canal short, recurved. Length of shell 

I1; greatest width 4 mm. 

Bailey’s Ferry, and Oak Grove, Florida. 

Cornell University and Mr. Aldrich’s collection. 

Named in honor of Dr. Ida Ogilvie of Barnard College, 

Columbia University. 

Isapis Myttonis, un. s. 

JEN WADE: jaye A. 

Shell with five convex whorls ornamented with a beautiful 

cancellation formed by the crossing of the raised spiral bands and 

the longitudinal riblets. Number of spiral bands on the whorl 

preceding the last three, on the last whorl seven. These are 

crossed somewhat obliquely by less prominent longitudinal riblets 

and are slightly nodular at the intersections. Suture distinct ; 

spire acute ; aperture oval; outer lip simple, crenulated within 

by the seven revolving elevated bands of the exterior ; columella 

arched, bearing within a single central tooth. Length of shell 8 ; 

of aperture 3; greatest width 4 mm. 

This exquisite little shell is entirely distinct from /. Dalz 

Whitfield of the Miocene of New Jersey. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Litiopa pale@osargassina, n. Ss. 

LA WAU Ue cay 

Shell small, thin and delicate, polished, whorls four exclu- 
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sive of the eroded nucleus, rather convex. Sculpture consisting 

of very fine spiral strize visible only under a lens. Aperture 

oval ; outer lip simple, thin. Length of shell 5 ; greatest width 

2.5 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Natica Judsont, nu. s. 

Ri Varieties Ge 

Shell smooth and polished, small, with four sloping whorls ; 

suture distinct; lines of growth conspicuous but not forming 

wrinkles ; callus heavy especially on the body, but not extending 

over the profound sink. Length of shell 18; greatest width 

13 mm. ‘ 

Named in honor of Dr. Judson of Dobbs Ferry, New York. 

Oak Grove, Santa Rose County, Florida. 

Mr. Aldrich’s collection. 

Adeorbis Aldrichi, n. s. 

le Vella 7 

Shell very small, flattened, four-whorled ; suture very dis- 

tinct ; periphery slightly carinated ; whorls smooth on the upper 

surface and with a single carination on the under surface around 

the profound umbilicus. Greatest diameter of shell 1 mm. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Scala Virginia, 0. Ss. 

Ble VAL, ie.ns: 

Shell small, delicate, seven-whorled ; nuclear smooth and 

polished, subsequent whorls convex, sharply separated by a deep 

suture ; transverse sculpture of prominent, slightly oblique, 

sharp-edged, lamellar varices (ten on the body-whorl) which 

tend to coronate the whorls ; spiral sculpture of microscopic strize 

between the varices ; aperture round. 

Length of shell 3.75; greatest width 1.5 mm. 
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Only one specimen of this pretty species was found. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Eulima chipolana, n. s. 

JW WIOl, inKe2, @), 

Shell elongated, very slender, highly polished and shining, 

smooth, whorls thirteen; the five nearest the apex inclining 

slightly from the main axis of the shell ; aperture oval ; outer lip 

simple, inner lip reflexed upon the columella. 

Length of shell 9; greatest width 2 mm. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Eulima parasitos, n. s. 

Pil, WAOL. sme, 1, 

Shell very slender, small, smooth and polished, with seven 

whorls exclusive of the eroded nucleus ; without sculpture. 

Length of shell 4 ; greatest width 1 mm. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Eulima nemoralis, n. Ss. 

le, WOOK ime, 

Shell smooth and polished, small, immature, conic, /Vzso-like 

in general form ; whorls seven ; the earlier slightly convex; the 

remainder flattened ; no sculpture except a basal carina on the 

last whorl. 

Length of shell 3; greatest width 1.5 mm. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Etulima Scotti, n. s. 

lel ADU. ities, Sie 

Shell very slender, acute, polished, about nine-whorled ; 

sides of spire straight ; suture visible only with a lens; outer lip 

thin ; inner lip with a well-marked band-like callus. 
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Length of shell 8.5 ; of aperture 2; greatest width 2 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Niso Aldrichi, n. s. 

Pl oVALI, figs, 

Shell small, smooth, polished and shining, conic, with a 

rapidly tapering and acute spire; whorls nine, the first three 

slightly convex ; the following flattened. Shell without sculp- 

ture. Suture distinct; basal keel of the last whorl sharply de- 

fined. 

Length of shell 4; greatest width 2 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Syrnola trisintralirata, n. s. 

Bie DVeuiy tio eae 

This species recalls S. attenuata Dall of the Pliocene and 

recent faunas but is larger with an additional whorl and with the 

last whorl proportionally much shorter than in that species. 

Shell very slender, smooth, with seven flattened whorls 

exclusive of the heterostrophic and fragmental nucleus, suture 

very distinct ; aperture oval, with three lirze far within the shell ; 

plait on the pillar strong and conspicuous. 

Length of shell 4; greatest diameter 1 mm. 

Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Astralium Dalli, n. s. 

Pl> VITI fies, 

Shell small, depressed, trochiform, four-whorled, with eight 

slender spines at the periphery ; surface of the whorls coarsely 

wrinkled just beneath the spines and finely wrinkled just above 

the spines. Between these wrinkled bands are four faint spirals 

generally seen only with a lens. Base rather flat with four or 

five raised threads, either smooth or slightly beaded. 
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Height of shell 3.5 ; greatest width 5 mm. 

Specimens of this species were described in 1892, but not 

named by Dr. Dall to whom the shell is now dedicated. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Calliostoma Palmert, uv. Ss. 

Ply Vanni eeae 

Shell with six whorls, the two nuclear smooth, inflated, the 

four subsequent whorls delicately ornamented with very finely 

beaded spirals which are sometimes separated by smooth spiral 

threads or by alternating smaller beaded spirals. Basal sculpture 

of nine prominent raised threads separated by much finer alter- 

nating lines. 

This very pretty shell is undoubtedly the ancestor of Cad/zos- ; 

toma limulum Dall from the Pliocene of the Caloosahatchie and 

Shell creek, Florida. The resemblance isso great that if /émzaulum 

had not been described from a later period it would have seemed 

best to have placed the Chipola shell as a variety of that species. 

The main difference between the shells les in the fact that while 

in the Chipola shell each fourth row of beading is much more 

prominent than the rest, in the Pliocene shell all the primary rows 

of beadings are sub-equal. 

Height of shell 7 mm ; greatest width 7 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Lucapinella ‘Cornelliana, un. s. 

iS Valebis vies 152 

Shell elliptical, compressed, foramen elliptical; sculpture of 

sixteen, strong, radial ribs with sets of two or four intercalary 

radiating threads; these and the ribs are crossed by about thir-— 

teen more prominent concentric threads which are crenulate at 

their intersections with the ribs ; interior of shell smooth; fora- 

men with a distinct elliptical, internal callus. 

Length of shell 11; width 7.5; height 2 mm. 
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Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Scaphopoda 

Dentalium santarosanum, n. Ss. 

Pai ioe Ge 

Shell rather thin, small, so slightly curved as to appear at 

first sight straight; smooth; more or less shining; without 

sculpture ; lines of growth very faintly visible, cross section of 

shell circular. 

Length of largest specimen 7; greatest diameter 1.5 mm. 

Oak Grove, Santa Rosa County, Florida. 

Mr. Aldrich’s collection. 

Cadulus Clare, un. Ss. 

ee Wale igi 77. 

Shell slender, small, curved ; cingulum more or less differ- 

entiated, varying with individuals; cross section of shell ellipti- 

cal. 

Length of shell 5 ; greatest diameter 1 mm. 
Oak Grove, Florida. 

Mr. Aldrich’s collection. 

Pelecypoda 

Perna solereperta, n. Ss. 

IM NOU Ubi ial(en ge ate 

Shell very inequilateral, small, compressed, with the general 

outline of P. ephippium Linn. Unfortunately, the only valve 

found is broken, but the portion of the cardinal area that remains 

shows distinctly two of the series of cartilage pits. Exterior of 

the shell with numerous fine radiating riblets not appearing over 

the earlier 5 mm of the shell. 
Length of shell 12 ; width 8 mm. 

This appears to be the first true Pervva found in the Florida 

Tertiaries. 
Oak Grove, Santa Rosa Courity, Florida. 

Cornell University collection. 
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Venericardia chipolana, vn. s. 

lei WAGUUS aes, | 0). 

Shell thick, small, rounded, inflated, with about seventeen 

narrow, elevated, radial ribs, which have an accompanying 

thread at the base on each side of the interspaces ; the interspaces 

are somewhat narrower than the ribs; sculpture on ribs nodular 

or slightly imbricated; lunule extremely small, sharply im- 

pressed ; beaks pointed, full, nine-elevenths of the total length 

from the posterior end of the shell; interior margin fluted. 

Length of shell 11; height 10; diameter of one valve 

4.5 mm. 

Chipola Oligocene, Bailey’s Ferry, Florida. 

Cornell University collection. 

Corbula Antonie, n. s. 

TEMG Ws yilers i 

Shell very thick and solid, inflated, nearly equilateral, 

rounded in front, compressed and pointed behind so as to look as 

if pinched, and having a well-defined carina extending from the 

back to the posterior margin ; beaks low ; sculpture of rather un- 

equal and not very regular concentric ribs which are absent from 

the region near the beaks. 

Length of shell 10; height 8; diameter of inflated valve 
6 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Codakia magnolioides, ni. S. 

Jey JOSS, ieee 

Shell small, fragile, very inequilateral, moderately inflated ; 

general outline elliptical ; beaks low but prominent ; sculpture of 

very fine, even, radial ribs, extending from the beak to the mar-~ 

gin, and crossed by equal, fine, rounded concentric threads. A 

delicate and beautiful cancellation is thus made which, however, 

can scarcely be seen without the aid ofalens. Inner margin 

crenulate; the ribs of the exterior are more or less visible in the 

interior of the shell; hinge delicate but teeth very distinct. 
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Length of largest shell 9 ; height 7; diameter of one valve 2 mm. 

The usual size is, however, much smaller. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

This very elegant species resembles C. magnoliana Dall from 

the Upper Miocene of Magnolia, North Carolina, but the Chipola 

species can be distinguished at a glance by its much more in- 

equilateral form. 

Phacoides prunoides, vn. s. 

Fel EX ior, ok 

Shell resembling P. prazws Dall of the Miocene of Maryland 

but more inequilateral, with a decided sulcus extending from the 

beak to the margin of the shell, and with more recurved beaks. 

Concentric sculpture of regular, low, flat-topped ribs with very 

narrow inter-spaces; inner margin of shell finely crenulated. 

Height of shell 7 ; length 7.5 ; diameter 4 mm. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Phacoides actinotdes, n. Ss. 

EAE LUDA Crs ies s Fete 

Shell resembling P. ac/znus Dall from the Oligocene of Bow- 

den, Jamaica but larger, more inequilateral, and with more 

strongly recurved beaks than that species from which it also dif- 

fers in sculpture. The Oak Grove species is a plump, fairly solid 

shell, with the anterior end longer than the posterior but com- 

pressed as though pinched, lunule cordate, distinct ; shell with 

three types of sculpture viz: very near the beak are about three 

concentric lamellae which form the only sculpture for a distance 

of about half a millimeter; beyond this radial ribs begin to ap- 

pear and form with the succeeding half-dozen concentric lamellz 
a beautiful cencellation like that over the whole dise of the Plio- 

cene P. waccamawensis Dall. This cancellation continues for a 

distance of about one millimeter after which the concentric 

lamellee become fainter arid more irregular and the six or seven 

primary ribs continue only faintly to the ventral margin of the 
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shell ; a large number of interstitial, radial lines appear (about 32 

at the margin of the shell) and cover the larger part of the disc 

replacing the earlier cancellation. It is an interesting fact that 

this species began, but almost immediately abandoned, the style 

of ornamentation which in the Miocene and Pliocene became so 

characteristic of shells of the Belluczna type. Hinge with well 

developed teeth ; inner margin of shell fiuely crenulated 

Length of shell 7; height 6.5 ; diameter of one valve 2 mm. 

Oak Grove, Santa Rose County, Florida. 

Cornell University collection. 

Phacoides (Bellucina) neretdideditus, n. Ss. 

PAC G ion Ss 

Shell nearly circular, small, resembling P. waccamawensis 

Dall from the Pliocene of South Carolina and Florida, but ~ 

smaller, more alate and with an additional set of fine radiating 

riblets which alternate with the series of broad ribs similar to 

those of waccamawensis. Hinge strong, teeth well-developed, in- 

terior fluted by tne exterior ribs, inner margin finely and rather. 

deeply crenulated. 

Length of the single specimen found 4; height 4 mm. 

Oak Grove, Florida. 

Cornell University collection. 

Bornta fluctusculpturata, n. s. 

PUAIEXS feo! 

Shell oval-trigonal, very thin and fragile, translucent, ex- 

quisitely sculptured near either end with many radiating pli- 

cations like wavelets which are also apparent on the inside of the 

shell. They do not extend over the center of the valves, Under 

a lens the lines of growth are seen forming a most delicate con- 

centric ornamentation over the entire shell on the inner as well as- 

the outer side of the valve. Hinge very like that of~Bornia 

dodona Dall from Oak Grove and sculpture of the same type as 

that of B. scintillata Dall from the Claiborne Eocene, but the 

plications are closer in that species and extend over the ventral 
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margin of the shell. Length of largest specimen (imperfect)g ; 

altitude 6 mm; length of younger specimen (complete) drawn 6 ; 

altitude 4 mm. | 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Pitaria (Lamelliconcha) Harrisi, n. s. 

Ee hoes 

Shell nearly orbicular, slightly compressed and inequilateral, 

with regular, close, concentric ribs ; beaks not prominent ; lunule 

rather small, well-defined, cordate; anterior end rounded ; 

posterior bluntly angulated; base either rounded or in some 

specimens slightly angulated ; hinge strong, the anterior laterals 

and the cardinals well developed: pallial sinus deep, ascending, 

triangular, reaching to the middle of the shell. Length of 

largest specimen 16.5 ; height 15 ; diameter of one valve 3 mm. 

The usual size is, however, much smaller. 

This species resembles in general form and sculpture P. zwz- 

tabilis Conrad, but the shell is smaller and the ribbing closer. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 

Semele perlamelloides, n. s. 

Pelee vio cae 

Shell thin, oval-orbicular, equilateral; beaks low, very 

acute ; dentition and interior of shell concealed by the matrix ; 

surface with close-set, regular, raised concentric lamellz ; slightly 

angulated on the posterior slope. Length 38; height 30; di- 

ameter 12 mm. 

This shell resembles closely S. perlamellosa Heilprin from 

the Pliocene of the Caloosahatchie, but is proportionally shorter 

and higher than that species of which it is no doubt the ancestral 

form. 

Chipola marls, Bailey’s Ferry, Florida. 

Cornell University collection. 
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