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PREFACE 

In the valley of the Schoharie creek the earliest systematic 

study of the paleozoic rocks of this State and the first successful 
attempt to classify the strata according to their fossils were 
made. While Amos Eaton was endeavoring to work out the order 

of the strata, chiefly from their rock characters in the region ad- 

joining the Erie canal, the John Gebhards, father and son, were 

collecting fossils in the Schoharie valley and dividing the rock 
masses according to differences and similarities in these organic 
remains. 

When the geological survey was organized in 1836, Lieutenant 

Mather, charged with the work in the first geological district 

which included Schoharie, sought the assistance of John Geb- 
hard jr, who thus had the opportunity to verify and complete his 

classification. 
The region is classic to the student of geology. In the brave 

days when Professor Eaton lectured on geology to the Legislature 

of New York and Governor Dewitt Clinton collected fossils in the 

leisure of his executive duties, the rocks of Schoharie were a 

source of stimulus and inspiration which have produced fine re- 

sults in the history of this science. 
Yet in all its history there has not been a geologic map of the 

region prepared except on an insignificant scale and no adequate 

account of its formations and structure have heretofore been 

given. It is to meet this condition, to provide students of geology 

and paleontology with a suitable map and guide to this attractive 
region that I have asked Professor Grabau to prepare the work 

that follows. 
The Schoharie valley presents a geologic section almost un- 

equaled in this State for its completeness. It begins low in the 

series with the last stages of the Lower Siluric (Lorraine) and 
runs high into the base of the Upper Devonic; its localities are 

compactly assembled and easily accessible. The valley is beau- 
tiful, fertile, hospitable and well supplied with the conveniences 

of living. The spot is ideal for the pursuit of an intimate ac- 
quaintance with a very considerable and typical representation of 

New York geology. bes 
It is believed that this work will aid and stimulate students, 

clarify the geologic problems which the region presents and, as 

it is the outcome of a careful resurvey of the region, advance our 

knowledge. 
JOHN M. CLARKE 

State Geologist 
January 1905 
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INTRODUCTION 

The village of Schoharie has long been famous for the fine 

stratigraphic sections which are exposed in its vicinity. The 

labors of Gebhard, Mather, Hall, Stevenson, Prosser, Darton and 

others have outlined the general succession of the strata and 

their relation to those of other portions of the State. Recently 

a careful study of the Coralline or Cobleskill limestone of the 

Schoharie region has been made by Mr C. A. Hartnagel, the 

results of which are given under the description of that form- 

ation in a succeeding chapter. 

From the accessibility of the Schoharie valley and from the 

ease with which most of the formations can be studied in that 

_yicinity, the region has always attracted students and teachers 

of geology and paleontology, and has indeed become one of the 

districts, a visit to which forms part of a geologic education. 

For this reason it has been felt that a comprehensive description 

of the geology of this region with special reference to the needs 

of the student was desirable. In order that this description 

might be of more general usefulness, even to those who have not 

“been trained in geologic work, it has been deemed advisable to 

: discuss principles freely, specially where these principles are well 

. illustrated by local features. It may be said that some of the prin- 

i ciples which have a vital bearing on the geologic history of the 

Schoharie region have not yet found their way into our current 



78 NEW YORK STATE MUSEUM 

textbooks, though they form the basis of much of the geologic 

work of the day. For this reason it is believed that a somewhat 

extensive discussion of them will be welcomed not only by the 

lay reader, but also by the student of geology. 

Various lists of the fossils characterizing the successive 

Helderbergian divisions have been published, notably for 

Countryman hill near New Salem, for Becraft mountain, for the 

region about Rondout and for the Port Jervis region. It has 

not been deemed necessary to describe all the fossils found in the 

Helderberg or higher strata of the Schoharie region, because in 

the descriptions of these fossils in the volumes of the Palaeon;- 

tology of New York, account is taken of the species from Scho- 

harie. A brief mention together with notation of the essential 

characters of the more important species of each formation, was 

considered sufficient, specially as the illustrations accompanying | 

this notice will in most cases suffice for purposes of identifica- 

tion. In chapter 7, lists are given of the species recorded from 

the Schoharie district. 

The detailed sections of Chapters 5 and 6, together with the dis- 

cussion of the uppermost Siluric fauna, are addressed to the 

student of the Paleozoic formations, but the other chapters are 

primarily intended as a popular exposition of the geology of the 

Schoharie district. . 

Schoharie is reached from Albany, Schenectady or Bingham- 

ton by the Delaware and Hudson Railroad, which connects with 

the Schoharie Valley Railroad at Schoharie Junction. The town 

is situated on the east bank of the Schoharie river, on its flood 

plain, though low terraces of morainal material are found within 

its limits. On one of these morainal terraces is situated the 

old Lower Fort of the Schoharie valley, which played a not unim- : 

portant role in the early wars of the colony. Behind the town ~ 

on the slopes of East hill is a terrace formed by the Coeymans — 

limestone, with the Manlius beds at the base. Lasell park, 

reached most easily by a path through the cemetery behind the © 

courthouse, forms a portion of this terrace, and from it one has 

a comprehensive view of the valley and the hills fringing it on 
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the west. Directly opposite is West hill, or Terrace mountain, 

so called from the fine terracing due to alternate hard and soft 

strata. The red barn of Mr George Acker forms a prominent 

landmark on the second terrace near the center of the hill. This 

is one of the best stratigraphic points of the region, and there- 

fore deserves to be located at the outset [see pl.l]. Next south 

of West hill is Dann’s hill, also terraced, but to a less pronounced 

degree than West hill. The terraces of the latter may be traced 

on Dann’s hill, where they gradually descend southward, till 

a Short distance beyond Gebhard bridge which crosses the Scho- 

harie near the southern end of Dann’s hill, the first of the ter- 

races has reached valley bottom and passes below it. The 

summit of Dann’s hill is composed of the soft Marcellus shales 

and hence is rounded, while that of West hill is flat, being formed 

by a resistant limestone (Onondaga). 

Next south of Dann’s hill is a long and rather rugged ridge 

terminating on the north in a prominent knob. This is Sunset 

hill and its summit is composed of the harder sandy shales of 

the lower Hamilton [pl. 2]. Beyond this is South hill, still 

more rugged and best seen from the streets of Schoharie, where 

it closes in the view on the south. This hill is almost entirely 

composed of the arenaceous Hamilton shales and flags and its 

steep slopes and occasional cliffs are due to the resistant char- 

acter of the rock from which it is worn. The southern end of 

this hill terminates in Vrooman’s Nose, a particularly distinct 

knob which faces southward with a precipitous cliff of Hamilton 

sandstones. | 

A view up the Schoharie valley from near Gebhard bridge on 

Fair street shows another and higher hill beyond Middleburg. 

This hill, known as Moheganter hill, closes in the Schoharie 

valley on the south, where this valley turns abruptly to the 

west, and its summit, 1500 feet above the valley bottom, forms a 

magnificent viewpoint. It may be ascended by a road which 

branches off from the valley road east of the river, about three 

miles southwest of Middleburg, at the schoolhouse of District 

no. 11. The upper part of the hill is formed by the Oneonta 
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formation, outcrops of which, and of the Sherburne and Hamil- 

ton formations, are common on this hill. 

The physical geography of the Schoharie valley has been well 

described by Prof. Arnold Guyot (1880) in the following words: 

The main Schoharie creek originates at the foot of the Scho- 
harie peaks, near the head of the Plaaterkill clove, from which 
it is hardly separated by a shght swell in the swampy valley 

bottom. It follows closely the foot of the central chain and 
receives just below Tannersville its first affluent, also coming 
from swampy meadows near Haines’s falls, at the head of the 
Kaaterskill clove; these two head streams embracing the chain 

of the High Peak. The creek, keeping the direction of the cen- 

tral chain to the west-northwest, flows through Hunter village, 

1609 feet, to Lexington, 1320 feet, where it turns with the chain 
to the northwest, to the mouth of the Beaverkill creek, beyond 

Prattsville, 1164 feet. 
Here it leaves the central chain, and, running almost due 

north to the confluent of the Manorkill, it enters the mass of the 
northwestern plateaus, cutting from Gilboa 1033 feet, to Middle- 
burg 640 feet, a deep and narrow valley, the bottom of which 
is from 1000 to 1800 feet below the general level of the country 
it traverses, while the occasional flat bottoms in it at Blenheim, 
Breakabeen, Fultonham and Middleburg, rarely attain more 
than half a mile in width. Its course from Blenheim through 

Middleburg, Schoharie and Central Bridge, where it received the 
Cobleskill creek, is alternately to north-northeast and north. 
From this place, instead of following the broad valley through 

which runs the Albany and Susquehanna Railroad [Delaware & 
Hudson R.R.], ic leaves it and cutting its way at right angles 
through the high hills which border the Mohawk it finally enters 

that river near Fort Hunter, after a course of over 76 miles. 

All the main tributaries of the Schoharie creek in the moun- 

tain region, the Eastkill, the Bataviakill, the Manorkill, come 
from the northeast border chain and flow almost due west to 
the central chain, on the opposite side, where they enter the main 
ereek; the Eastkill, three miles above Lexington, the Bataviakill 

just above Prattsville, the Manorkill at Gilboa. Like most 

valleys of erosion they offer, in their upper and middle course, 
a succession of flat and open basins from which they fall through 
narrows, in rapids and cascades, into the valley of the main 
creek. The left affluents from the central chain, the Westkill, 

Little Westkill, and the Beaverkill, are all inconsiderable in 
length and volume. In the region of the plateaus another West- 
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kill, on the west at Blenheim, and the Keyserskill on the east, 
at Breakabeen, are hardly more than mere torrents. 

The contrast of the broad open valleys between the mountain 

chains above described and the narrow and deep cut of the 
Schoharie creek when passing through the plateau region is a 
feature to be noted. 

This drainage which sends the waters of the Catskills all the 

way around to the Mohawk to come back by the Hudson after 

a course of 175 miles, to within 10 miles of their starting point, 
is certainly remarkable, and betokens a very peculiar physical 

structure. This is made more striking by the fact that on both 
sides of these highlands the waters of the valleys of the Catskill 
and Esopus creeks flow, as we might have expected, from the 

western plateaus directly to the Hudson river. These three 
streams which are so near each other, flow in opposite directions, 
and it seems as if this plateau of the Catskills had been lifted 
up on its eastern part to a higher level from which its waters 

were sent in the opposite direction.t 

The present discussion of the geology of the Schoharie region 

is taken up in the order of the development of the region. The 

earlier chapters deal with the stratigraphy, the character, mode 

of deposition and fossil contents of each of the strata found in the 

district. For purposes of comparison brief references to other 

localities in the Helderbergs are frequently made. Chapters 

5, 6 and 7 summarize the geology and paleontology of the region, 

the first two giving all the important Jocal sections and the last 

lists of the fossils. The development of the surface features 

since Paleozoic time next claim attention and finally the relation 

of the region to man is discussed. 

In the prosecution of this study I have been greatly aided by 

many friends. The state geologist and paleontologist, Prof. 

John M. Clarke, generously gave me a free hand in the develop- 

ment of the subject and provided means for the ample illustra- 

tions. Acknowledgments are also due to many Schoharie friends 

for numerous courtesies, specially to Prof. Solomon Sias, Mr E. H. 

Heck, Mr Claude Mayham and Dr Charles Lintner. 

The following summary of papers dealing with the Schoharie 

region aims to take account of those only in which the geology of 

the region has received extended attention. , | 

7Am. Jour. Sci., ser. 3. 19:442-43. 
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Kmmons, Ebenezer, reported the discovery of strontianite in 

the vicinity of Ball’s cave, Schoharie. (Am. Jour. Sci. 

1835. 27:182, 183) 

Gebhard, John, contributed an account of the geology and 

mineralogy of Schoharie N. Y. (Am. Jour. Sci. 38:172— 

177) 

A newspaper article on Crinoidea, or lily-shaped animals 

from Schoharie, was republished in Am. Jour. Sci. 

31:165—-167. 

Mather, William W., in Geology of New York, pt 1, “Geology 

of the First Geological District ”, published an account of 

the geology of the Schoharie region. 

“An Account of Knopfel’s Schoharie Cave [Ball’s Cave] 

. with the history of its discovery, subterranean lake, 

minerals and natural curiosities ” appeared as a separate 

publication, apparently a reprint from a newspaper 

account. 

Hall, James, in Palaeontology of New York, v. 3, published 

“descriptions and figures of the organic remains of the 

Lower Helderberg group and the Oriskany sandstone”, in- 

cluding those of the Schoharie region. 

Hall, James, in Palaeontology of New York, v. 4, published 

“descriptions and figures of the fossil brachiopoda of 

the Upper Helderberg, Hamilton, Portage and Chemung 

groups ”’, covering the Schoharie region. 

Sherwood, Andrew, published a “ Section of the Devonian 

Rocks made in the Katskill Mountain at Palenville; 

Kauterskill creek, New York”. (Ame Ein Socio. 

17 :346, 347) 

Sherwood, Andrew & Clark, published a “Section along 

Schoharie Creek in Schoharie county, N. Y., between 

Gilboa and Middleburg, from the Catskill down to the 

Upper Helderberg”. (Ibid. p. 347-349) ) 

Hall, James, in Palaeontology of New York, v. 5, pt 2, pub- 

lished “ descriptions of the Gasteropoda, Pteropoda and 
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Cephalopoda of the Upper Helderberg, Hamilton, Portage 

and Chemung groups”, covering those of the Schoharie 

region. 

1880 Guyot, Arnold, published a paper on the Physical Structure 

and Hypsometry of the Catskill Mountain Region, in 

which he discussed the physiography of the Schoharie 

valley [quoted above]. (Am. Jour. Sci., ser. 8. 19:442- 

443) 

1884 Hall, James, published Palaeontology of New York, v.5, pt 1, 

Lamellibranchiata I (Monomyaria) of the Upper Helder- 

| perg, Hamilton and Chemung groups, including those of 

the Schoharie region. 

1885 Hall, James, published Palaeontology of New York, v.5, pt 1, 

Lamellibranchiata II (Dimyaria) of the Upper Helder- 

berg, Hamilton, Portage and Chemung groups, covering 

those of the Schoharie region. 

1887 Hall, James and Simpson, George B. published Palaeon- 

tology of New York, v. 6, Corals and Bryozoa of the Lower 

Helderberg, Upper Helderberg and Hamilton, including 

those of the Schoharie region. 

1888 Hall, James & Clarke, John M. published Palaeontology of 
New York, yv. 7, Trilobites and other Crustacea of the 

Oriskany, Upper Helderberg, Hamilton, Portage, Chemung 

and Catskill groups, containing those of the Schoharie 

region. 

1893 Darton, N. H. published a report on the Relations of the 

Helderberg Limestones and Associated Formations in 

Hastern New York (N. Y. State Geol. 13th An. Rep’t, v. 1) 

which deals largely with the Schoharie region. 

1897 Prosser, Charles 8S. published Classification and Distribu- 

tion of the Hamilton and Chemung series of Central and 

Hastern New York, pt 2 (N. Y. State Geol. 17th An. Rep’t). 

This is replete with sections of the higher strata in the 

Schoharie region, some of which are reproduced in chap- 

ter 5. 
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1897 Prosser, Charles S. & Rowe, Richard B. published Sections 

of the Stratigraphic Geology of the Eastern Helderbergs 

(N. Y. State Geol. 17th An. Rep’t) giving sections and 

lists of fossils at Clarksville, Oniskethau creek, New Salem 

and Countryman hill. Some of these are republished in 

chapter 6. 

1898 Prosser, Charles S. published Sections of the Formation 

along the northern end of the Helderberg Plateau (N. Y. 

State Geol. 18th An. Rep’t). In this detailed sections of 

the Helderberg and other strata of the Schoharie region 

are given; also characteristic sections of Altamont, Indian 

Ladder, Knoxville and other typical regions in the Helder- 

bergs. Most of these are republished in chapter 6. 

19090 Stevenson, J. J. published a Section at Schoharie (Geol. Soc. 

Am. Bul. 2:67), comparing it with sections in southern 

Pennsylvania and Virginia. 

1901 Clarke, John M. discussed the Goniatite limestone and asso- 

ciated Marcellus shales in Schoharie county, and gives 

list of fossils and localities of the Goniatite stratum (N. Y. 

State Mus. Bul. 49. 1901. p. 123-25). 
1901 Clarke, John M. mentions the occurrence of Amnigenia 

catskillensis in the red sandstones (Catskill) on 

the road from Jefferson to Gilboa and at the base of the 

hills south of Jefferson, Schoharie co. N. Y. He further 

discusses the “ Value of Amnigenia as an Indicator of 

Fresh-water Deposits during the Devonic of New York, 

Ireland and the Rhineland. (Ibid. p. 199-203) 

1901 Ries, Heinrich in an “Account of the Lime and Cement 

Industries of New York ” discussed the section at Howes 

Cave and the production of cement [N. Y. State Mus. 

Bul. 44]. 

1901 Eckel, Edwin C. in “ Chapters on the Cement Industry in 

New York” gives an account of the cement industry of 

the Helderberg Cement Co. at Howes Cave [Ibid. p. 869- 

70]. 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 85 

1903 Schuchert, Charles published a paper on the Manlius forma- 

tion of New York [Am. Geol. March 1903] in which he 

gives the principal sections and suggests that the Cobles- 

kill belongs in the basal portion of the Manlius formation. 

1903 Prosser, Charles S. published “ Notes on the Geology of 

Eastern New York” [Am. Geol. 32:380] in which he cor- 

rects his former sections, chiefly in the nomenclature. 

1903 Hartnagel, C. A. in ‘“ Preliminary Observations on the 

Cobleskill (“ Coralline”’) Limestone of New York” gives 

detailed sections with lists of fossils of the Cobleskill of 

the Schoharie and other regions [State Paleontol. 1902, 

An, Rept; N. Y. State Mus. Bul. 69, p.1109-75], and 

shows that it is of Postsalina age. He considers it a dis- 

tinct formation which is not to be included as a part of 

the Manlius. 7 

1904 Sias, Solomon in “A ‘Summary of Schoharie County ” gives 

the “ Organization, Geography, Geology and History ” of 

Schoharie. The formations are briefly discussed and 

localities where each may be found are given. The glacial 

geology of the region is also briefly discussed. 

1904 Harris, G. D., in an article on “ The Helderberg invasion of 

the Manlius,” published sections of the Schoharie and 

Helderberg regions and compared them with other New 

York sections [Am. Bul. Pal. 4, p. 51]. 
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Chapter 1 

STRATIGRAPHY OF THE SCHOHARIE REGION 

General characteristics and extent of formations 

In the Schoharie region there are 20 well defined geologic 

formations or terranes, 13 of which are differentiated in the 

accompanying map. They comprise sandstones, shales and lime- 

stones which succeed each other in a definite and ascertained 

order, and the character, thickness and fossil content of indi- 

vidual beds scarcely vary over the entire area under discussion. 

A glance at the map shows that the outcrops of these strata are 

deflected in loops up the valley of each of the three principal 

streams of the region, the Cobleskill, the Schoharie kill and the 

Fox kill! Around the Schoharie valley, the loops of all the 

strata appear complete on the map, around the Cobleskill valley 

they are only partially complete, while none of the loops cross 

the valley of Fox creek so far as shown on the map. The loops 

of the Cobleskill and the Fox kill valleys would appear complete 

if the map extended further west and east. The looping of the 

outcrops is principally due to the fact that the strata all incline 

or dip towards the southwest. Thus as we follow up the Scho- 

harie valley or the Cobleskill valley, higher and higher beds 

approach successively the plane of the valley and pass beneath 

at the cut edges of each bed on opposite sides of the valley 

thus joining, where the bed and the valley floor intersect. In 

the Schoharie valley, the slight southward rise of the valley 

floor—from 611 feet at Schoharie (Gebhard bridge) to 634 feet at 

Middleburg, or only 23 feet in four miles, i. e. 6 ft to the mile, 

scarcely influences this looping of the strata edges which is here 

almost wholly due to the dip of the strata. On the other hand, 

the more rapid rise of the narrower valley floor of the Cobleskill, 

1The termination “ kill” is the Dutch for stream or creek. This meaning 

is often lost sight of and the word creek added. Thus we have Cobleskill 

creek, Catskill creek, ete. while on the other hand the word kill, formerly 

used, has often been replaced by creek, as Schoharie kill by Schoharie 

ereek, Fox kill by Fox creek, ete. 
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from 600 feet at Central Bridge to 720 at Howes Cave bridge, 

820 at Barnerville bridge and 900 feet at Cobleskill, or 300 feet 

in § miles, i. e. 373 feet to the mile, counteracts the diminished 

dip of the strata. Thus the loops around the Cobleskill valley 

are not much longer than those surrounding the Schoharie 

valley, even though the dip along the axis of the former valley 

is only about 50 feet to the mile or approximately 1 foot in 100, 

whereas in the Schoharie valley it approximates 135 feet to the 

mile or about 1 foot in 40. In the case of the Schoharie valley 

then we have a nearly level river plane intersecting a strongly 

dipping stratum plane; in the Cobleskill valley, a moderately 

dipping stratum plane is intersected by a rising river plane. 

The results in either case are nearly the same. 

The valley of the Fox kill differs from the other two, in being 

cut nearly parallel to the strike of the strata or even somewhat 

down the dip. This accounts for the difference in the character 

of the outcrops which are nearly parallel on opposite sides of 

the valley. The looping of the outcrops of the lower strata 

around the Fox kill valley, which occurs some distance east of 

the limit of the map, is here due entirely to the rise of the valley 

floor, which successively intersects the horizontal planes of the 

strata. Thus we have three relations of strata and river valley, 

all of which produce the effects of deflected outcrops, namely 

1) declining strata and horizontal valley floor as in the Schoharie, 

2) declining strata and rising valley floor as in the Cobleskill, 

and 3) horizontal strata and rising valley floor as in the Fox kill. 

Most of the smaller streams of the region have also caused an 

upstream deflection of the contact lines between formations. 

This is due to. the fact that these streams generally have their 

origin in the hills on either side of the ereater valleys and have 

cut ravines of greater or less magnitude. In these ravines the 

contact lines are deflected but where the streams run across the 

contact lines in the valley bottom, no such deflection takes place. 

Not infrequently the contact line which has the most pronounced 

deflection is that which separates a harder from an overlying 

softer bed. The softer bed has been eaten away by the stream, 
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while the harder bed is scarcely affected. This is well illustrated 

by the contact line between the Onondaga and lower Hamilton 

(Marcellus) formations wherever it is crossed by streams, the 

Onondaga being a very resistant limestone formation while the 

shales above it are easily removed. 

Age and structural relations of the strata. All the rock form-— 

ations outcropping in the Schoharie region were deposited 

during three of the eras of Paleozoic time namely; the Cham- 

plainic, the Siluric or Ontaric and the Devonic. Only a portion 

of the Champlainic and Ontaric eras is represented by the form- 

ations of this region, while the lowest or Cambric (Taconic), 

and the highest or Carbonic of the Paleozoic eras are not repre- 

sented. The former lies far below the surface, and could only 

be reached by boring, while the latter, if it ever existed in this 

region, has long since been worn away entirely. From what has 

been said regarding the southwestward dip of the strata, it will 

be seen that the lower beds, hidden in the Schoharie region, will 

appear from beneath their covering of higher beds as we pass 

northward. If, for example, we follow the Schoharie creek 

northward to its junction with the Mohawk at Fort Hunter, we 

find successively lower and lower strata appearing in its bed 

and banks, till on the Mohawk we have reached the Trenton 

limestone which at Schoharie is approximately 3500 feet below 

the bottom of the valley. If we proceed still farther north, we 

find that twenty miles north of the mouth of the Schoharie kill 

the crystalline rocks of Precambric age appear, which form the 

Adirondack mountains, and lie approximately 4000 feet below 

the valley bottom at Schoharie. If, on the other hand, we go 

southwestward we meet with successively higher and higher 

strata, even though we do not rise much above the level of the 

Schoharie hills. It is not till we near the Pennsylvania line, 

however, that we meet with rocks belonging to the Carbonic 

era, and not till we have passed the state line, do we reach the 

ecoal-bearing strata. The significance of this fact will be dwelt 

on more fully in the discussion of the search for coal in this 

region. The relationship is shown in the following diagram 

pie ee 
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The following table shows the succession of formations in this 

region, of which those above the Hamilton of the Devonie and 

those below the Lorraine of the Champlainic are not shown in 

the area covered by the map. 

Carbonic absent from this region. 

GROUP STAGE 

( Chautauguan Catskill 
Usce Oneonta 
Pr Senecan Ithaea 

[ Sherburne 
j Hamilton 
| Mareellus 

rate ° 
. i Onondaga 

Devonie L Ulsterian Rae 

( Oriskanian 
j Esopus 

[ Heidbergian 

Silurie or 
Orcas Upper Cayugan 

| Oriskany 
( Port Ewen 
) Becraft 
\ New Scotland 
| Coeymans 
( Manlius 
| Rondout 
Cobleskill 

| Brayman 
| basal (Binnewater ?) 

sandstone 

Hiatus and stratigraphic unconformity 

(Upper Cincinnatian  § Lorraine 
| | Utica | 

Champlainie | Middle Mobawkan Pee 
Lowville 

cies Canadian ( Chazy 
| Beekmantown 

a ee Upper Saratogan Potsdam 

Hiatus and structural unconformity ; 

Crystalline Archean and Algonkian 

At two levels in the table a hiatus occurs which in each case 

marks an important physical break in the series, and a time 

OO aa 
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interval unrepresented in this region by strata. The lower of 

these breaks is a true unconformity as recognized in regions 

of disturbed strata; the upper may also be spoken of as an uncon- 

formity, but in a limited sense. In cases to which the term is 

most generally applied we have a discordance of dips between 

the two series, indicating a period of folding and subsequent 

erosion which precedes the deposition of the higher strata. The 

following diagrams indicate this kind of unconformity, to which 

Fig. 2 A-F Development of a structural unconformity 

the term “structural unconformity” may be applied for pur- 

poses of definition. Figure 2 a-d represents the condition from 

the deposition of the first bed to the end of the deposition of 

the second bed, and figure 2 e, f the results of another folding 

and subsequent erosion. 

Unconformities of this type are not shown in the Schoharie 

region, but they may be observed in the Rondout-Rosendale 

region, southeast from Schoharie. Figures 3 a, b illustrate the 

type of “stratigraphic or stratic unconformity ” found in this 

region between the Champlainic and Siluric formations as shown 

in the table. , 
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Here the strata are nearly or quite concordant though there 

may occur a discordant line of contact between the two as 

shown in figure 3 b. This latter type of unconformity is not 

readily recognizable, 

and in fact would not 

be noticed except for 
Fig. 3a Stratigraphic unconformity 

the fact that a number 

of formations are missing between the strata in question. In the 

past very many such stratic unconformities have been overlooked, 

with the result that the geologic history of the region in which 

they occur has been misinterpreted.* 

The time intervals represented by the two unconformities 

indicated in the teble are considerable. The one at the base 

of the series is by far the greatest, representing not only the 

Middle and Lower Cambric but probably also a considerable por- 

tion .of late Algonkian time. The stratic break between the 

Champlainic and Siluric represents in this region the time 

interval during which the Lower and Middle Siluric strata were 

deposited in other localities. The details of this uncomformity 

will be discussed under the chapter dealing with the Champlainic 

and Siluric strata. | 

Another principle which is of 

great importance in the inter- 

pretation of the geologic history 
Fig. 3b Stratigraphic unconformity 

of this region, is that of pro- 

gressive overlap of the strata and the attendant change in the 

character of the strata themselves. This principle, while gener- 

ally recognized in a tacit manner, is too often overtooked where a 

direct application should be made. <A brief discussion and illus- 

tration of the principle may therefore be given, specific illustra- 

tions from this region being deferred till the strata involved are 

discussed. 

It is a well known fact that along a normal seashore wher 

there is a difference in the texture of the detritus, the coarsest 
ae hans Se Se ee Bde RVG NN ec ke 
‘The author has recently proposed the term discomformity for this type 

of break in the stratigraphic series [Science, n. s. 22: 534]. 
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material will be deposited near the shore and the finer at a greater 

distance from the shore in direct proportion to the fineness of the 

grain. Thus the impalpable powder or rock flour may be carried 

out to a great distance. In general we have close to the shore the 

rubble ceposits, which may be angular or more or less waterworn 

to the condition of completely rounded and smooth pebbles. In 

size this rubble deposit may vary from small pebbles up to boulders 

many feet in diameter. From the consolidation of such material we 

obtain ‘“‘rubble-rocks.” Ata somewhat greater distance from shore 

the sands are deposited, which may also vary in size from less than 

a pebble to that of a barely recognizable fragment, and may be 

either angular or rounded. Consolidation of this material pro- 

duces sandstones. Finally the impalpable rock flour is deposited 

only in quiet water, and by its consolidation produces mudrocks. 

From what has been said regarding the loci of deposition of these 

various rocks it will be evident that the mudrocks alone are likely 

to show uniformity in bedding, thickness etc. The sandrocks and 

conglomerates, while as a whole remaining of uniform thickness 

will show considerable diversity in their individual beds, cross- 

bedding, ripple marks, and lenslike thinning and thickening of 

beds being common characteristics. 

The chemical composition of these types of fragmental or clastic 

rocks is of course determined by that of the parent ledges from 

which the material is derived. It will be pure silica if all but 

the quartz is removed, which, if the texture is coarse, produces 

silicious conglomerates, a type of rock best represented by the 

quartz pebble conglomerates, though other quartz rubble rocks 

also occur. Pure quartz sandstones and pure quartz mudrocks 

are also produced when the texture is arenaceous and muddy 

respectively. Most of the silicious rocks of the Schoharie region 

are rendered more or less impure by the admixture of clay or iron, 

but a nearly pure quartz sandstone is found in the basal Siluric 

sandstone. When the parent rock is limestone or an organic 

deposit of corals or shells, such as coral reefs growing at a dis 

tance from the shore, the clastic rock of that locality may consist 
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wholly or in large part of lime. Thus we have lime rubble rocks 

represented in this region largely by limestones carrying worn 

fragments of corals, lime sandrocks, well represented by lime- 

stones composed of ground-up but not pulverized shells, crinoids, 

corals etc.; and hme mudrocks composed of the limestone flour, 

deposited in quiet water, and having a compact texture, where 

individual grains are not recognizable. This latter type of rock 

is well represented by the waterlimes and other close textured 

limestones of the Schoharie region. When the shore from which 

clay or silica is derived is near enough, impurities of these sub- 

stances may become admixed with the lime, thus producing 

argillaceous or silicious lime mudrocks, ete." 

From the foregoing it becomes apparent that fragmental rocks. 

of varying texture and composition will be deposited at the same 

time, in different parts of the ocean. Furthermore the same bed. 

may change in texture and composition within a comparatively 

short distance. Thus a quartz conglomerate at the shore will 

gerade into a quartz sandrock away from the shore, and if coral 

reefs or shell heaps are growing off the shore, it will gradually 

grade into a calcareous quartz sandrock (calciferous sandrock) 

then a silicious lime mudrock (silicious limerock) and finally a 

more or less pure lime sandrock or lime mudrock. In section such 

a bed would be thin at the shore where the water is shallow, 

rapidly thickening seaward till the maximum is reached, and then 

thinning away gradually in the deeper water as the material 

becomes finer, and accumulation therefore slower. 

Three lines of activity may be considered in a normal seashore 

where deposits of this type are forming. First, the sea level may 

‘The author has recently proposed the terms rudaceous, arenaceous and 
lutaceous for rubbly, sandy and muddy textures respectively. For clastic 
rocks of this texture, irrespective of composition, the terms rudyte, arenyte 
and lutyte have been proposed. Where the composition is pure the 
chemical name may be added. Thus lime mudrocks are ealcilutytes, lime 
sandrocks are calcarenytes and lime rubblerocks calcirudytes. See further 
Geol. Soc. Am. Bul. 14: 337 and Am. Geol. 33: 228. 
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be a stationary one.’ In such a case, where the supply of material 

is constant, the conglomeratic and arenaceous material near the 

shore will soon fill the water and thus the shore will migrate sea- 

ward. Conglomerates and sandrocks will therefore gradually 

creep out over the previously deposited offshore rocks (clays and 

calcareous rocks), these beds thus becoming overlaid by a shore 

deposit. This explains the upward changes in the character of 

successive beds from clay rocks to sandstones or conglomerates, 

the transition being a more or less gradual one. 

In the second case the sea level may be a falling one. Under 

such conditions the shore would migrate seaward, but at a more 

rapid rate than occurs in the case of a stationary sea level. The 

result would be that previously deposited beds would be subjected 

to reassortment by the waves, the finer material being carried 

further out, while the coarse material will follow the shore out- 

ward over the previously deposited finer material, if that is not 

all worn away. The general effect will be similar to that of the 

first case, except that the deposits would decrease in thickness 

instead of remaining nearly the same. This, as in the preceding 

‘case, would result in the change from a finer to a coarser rock, 

with this difference, that the change would be an abrupt one, and 

more or less worn pebblelike fragments of the underlying finer 

rock would be included in the coarse rock. Examples where “mud 

pebbles ”, i. e. fragments of only partially lithified mud beds, are 

included in sandstones overlying the shales resulting from those 

mud beds, are not at all uncommon in the Schoharie region. 

The third case and the one of most significance, is that of a 

rising sea level, or a subsiding shore. Wherever deposits of 

great thickness accumulate this state of relative condition must 

*The effect of a stationary sea level is produced where there is an in- 

crease in sediment brought in, even though continued subsidence goes on. 

Likewise the condition of a falling sea level is produced in an area of 

‘Slow subsidence by a great increase in the detritus supplied. The results 

‘will be essentially the same as they would be in a stationary or a falling 

‘sea level, with a constant supply of material, except that we have an 

upward gradation from fine to coarse texture. [see A. W. G. Wilson, Can. 

Rec. Sci. July 1903. v. 9, no. 2.] 
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obtain, even though temporary rest periods may intervene. A 

rising sea level means a landward advancing shore and this im- 

plies that each later deposit reaches farther up on the shore than 

the preceding ones. In other words there is, under normal con- 

ditions of deposition, a constant and progressive overlapping of 

the later over the earlier layers. Any given formation will thin 

shoreward, but this is due to the fact that only the later beds of 

the formation are involved in the thinning wedge, the thinnest 

portion far up on the shore consisting only of the highest beds 

composing it. This is illustrated in the annexed diagram [fig. 4a]. 
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Fig. 4a Diagram illustrating progressive overlap 

Again, in a normal series of deposits against a shelving shore 

each formation from the lowest up will in turn come to rest on 

the old land, the earlier formations having come to an end. Thus 

in the left-hand portion of the diagram | fig. 4a] formation ¢ rests 

on the old land without the intervention of a or b. Converseiv 

away from the shore, each formation becomes gradually under- 

laid by earlier beds which appear between it and the old land. 

It must also be borne in mind that apart from exceptional cases 

there is a progressive shoreward change in the lithic character 

of a bed and that in any given region this change may be uniform 

in successive beds.’ Thus a bed may consist of silicious pebbles at 

the shore, become a silicious sand farther out, and a calcareous 

sand or a clay at a distance from shore. Each succeeding forma- 

tion will carry its pebble portion farther up on the shore, its sand 

facies thus coming to lie more or less directly above the pebble 

facies of the preceding bed. As the progressive advance of the 

seashore may be assumed to be a uniform one, the pebble facies of 

successive formations will have the appearance of a continuous 
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bed parallel to the floor of the old land and the sand facies will 

form apparently continuous beds parallel to the pebble beds, both 

thus constituting lithic beds, which extend diagonally across the 

horizontal planes that demark the time limit of the formations. 

This relation is shown in the subjoined diagram [fig. 4b. See also 

fig. 4a and fig.5]. It is evident that neither the conglomerate nor 

Sea fevel | 

—— = s 

SS 

vy 
Old land 

Fig. 4b Diagram illustrating progressive overlap 

the sandstone thus produced will be of the same age throughout, 

the age of these beds becoming more recent in the direction of 

Shore migration. The bearing of this fact on the age of some of 

the Siluric conglomerates and sandstones of the regions adjoining 

the Schoharie district, will be discussed in a later chapter. The 

relationships of the strata to each other and to the old land are 

shown in the subjoined figure [fig. 5]. 

eae ootessive overlapping of formations on old land. c.R. coral reef; source of 

Bearing in mind the conditions just discussed, it becomes evi- 

dent that through differential erosion, conditions which are very 

misleading may be brought about, as indicated in the following 

diagram [fig. 6] where a similar lithic succession is found on 

opposite sides of the old land axis, without correspondence in age. 

This also explains why in one section a certain formation, con- 

Stituting at that point the base of the sedimentary series, may be 

thin, while a short distance away it rapidly thickens without lithic 
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change. The thin portion does not represent the whole of the 

thicker portion but only the upper part. It likewise shows how 

within a short distance hew members may appear below the one 

forming the base in the first section. 

With the normal conditions thus outlined we are still con- 

fronted by another fact which seems to form a marked exception 

Li 

\ Yin MN ee a < 

Up 7 NS a= 

Old Land Ca 

Fig. 6 

to the general rule. We not infrequently find clastic limestones 

whose character, resting directly on an old land of silicious rocks 

on which they were deposited, indicates a shallow sea. Never- 

theless silicious clastic material is almost or quite absent from 

~ these rocks. In such cases the only explanation seems to be that 

the water was shallow a considerable distance from shore and 

that the shore was worn down so low that little or no detritus 

could be supplied; i. e. worn down to a peneplain. 
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Chapter 2 

STRATIGRAPHY OF THE SCHOHARIE REGION (continued) 

The Champlainic and Ontaric (Siluric) formations and _ their 

| relationships 

Champlainic strata. The lowest beds exposed in the region 

covered by the accompanying map belong to the Lorraine forma- 

tion of the Upper Champlainic division. The portion accessible 

within the area comprises fully six hundred feet of shales and 

sandstones. In the deep well at Altamont, some miles northeast 

of the eastern limit of the map, 2880 feet of sandstones and shales 

were found above the Trenton limestone. This added to about 

600 feet exposed on the cliff behind Altamont gives a total of 3480 

feet for the combined thickness of the Lorraine and Utica of this 

region. 

Continuous exposures are comparatively rare in the Schoharie 

region, though fragments of the sandstones are common every- 

where and on account of their flatness are extensively used in 

stone fences. Good exposures however are found in the gorges of 

the Bozenkill, Normanskill, and the lower Schoharie, but all of 

these are outside the limits of the map. The most accessible and 

continuous exposure of the upper portion of these strata is in the 

longer of the two small brooks which hav« incised themselves in 

the hillside on the west bank of the Cobleskill, and which join 

that stream halfway between Central Bridge and Howes Cave 

[map: VITi, 20]. Inthe banks of this stream above the road the 

horizontal shales are exposed. The lower beds are chiefly clay 

rocks, though some beds are quite arenaceous, with mica scales on 

the bedding planes. All the beds are traversed by two sets of 

joints, which cause the formation of rhomboidal blocks. Above 

these micaceous sandrocks are soft gray clay shales with an 

unctuous feel, and splitting into small fragments. Arenaceous 

matter seems to be wholly absent from the mass of these shales, 

with the exception of several one inch layers of sandstone, which 

appear at intervals. These shales are capped by rather coarse 
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silicious sandstones which appear abruptly, without transition. 

The first bed is 15 inches thick, then follow 4 to 6 inches of shale 

like that underiying the sandstone and then other beds of sand- 

stone similar to the first succeed. The abrupt change from soft 

argillaceous shale to massive sandstones indicates a cessation of 

subsidence, or an elevation of the sea floor, and a creeping out of 

the shallower water conditions with their attendant sand deposits 

over the region where previously only muds were laid down. 

There are in all something over a hundred feet of these sand- 

stones, though near the middle of the mass the beds have become 

shaly again. 

No fossils have been found either in the shales or the sandstone. 

Extended search, however, will undoubtedly bring to light some 

of the characteristic Upper Champlainic species. Lower beds than 

those exposed in the creek are found on the Delaware and Hudson 

Railroad southwest of Central Bridge. Here again heavy-bedded 

sandstones occur between the shales. 

The lower beds of the series are exposed along the Schoharie and 

its tributaries north of Central Bridge and may be traced as far 

north as the house of Mr William Bega, 3 miles south of Mill 

Point, or 7; miles south of Tribes Hill station, where they are 

seen to rest on the Utica shales in the bank of the creek. In the 

bank of the stream are exposed 114 feet of clear black shale which 

represent the Utica horizon. Above this follow 195 feet of grayish 

sandstones alternating with bluish argillaceous shales to the top 

of the cliff. These represent the lowest Lorraine beds, the con- 

tact with the Utica being a pronounced one. What are probably 

the highest beds of this series are well shown in the roadway lead- 

ing from Mix and O’Reilly’s quarry at the stone crusher, in the 

northeastern part of the Schoharie village. The lowest beds ex- 

posed are dark arenaceous shales, succeeded by-a purplish gray 

dark silicious sandstone a foot in thickness. Above this are 

about 20 feet of a lighter, yellowish or reddish, somewhat friable 

*Prosser, C. 8. Notes on the Stratigraphy of the Mohawk Valley ete. 

N. Y. State Mus. Bul. 34, p. 470. 
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silicious sandstone, sometimes with a slight admixture of argil- 

laceous material. The texture is rather coarse, often somewhat 

pebbly with small flat pebbles of argillaceous sandstone. The 

lower portion of this series consists of thin beds, the upper of 

more massive layers. They are succeeded by 27 feet of the 

pyritiferous Brayman shales. There is some reason for regarding 

at least the upper 20 feet of sandstones as belonging with the 

Brayman shales rather than the Lorraine. Before considering 

this question, however, we must discuss the 

Siluric strata of the Schoharie region 

Only the Upper Siluric beds are found in the Schoharie region 

and there is every evidence that these are the only ones which were 

ever deposited here. 

Brayman shales 

Clinton shales; Salina shales; of authors 

These with the exception of the basal sandstones, are the only 

beds of the Salina period occurring in this region. They have 

been variously described in the literature as Clinton shales, 

pyritiferous shales, Salina shales, etc. The name Brayman shales 

is chosen for them from the village of Braymanville on ‘the 

Cobleskill, between which place and Howes Cave they are weil 

exposed. As the shales have so far proved unfossiliferous their 

exact equivalency is somewhat uncertain. From their position 

immediately below the Cobleskill limestone it may be confidently 

inferred that they are of Salina age, but whether they represent 

the Bertie waterlime of Buffalo, which is the immediate prede- 

cessor of the Cobleskill of that region, or whether they are of 

somewhat earlier age is a question difficult to determine. That 

there is a slight hiatus between the Brayman shales and the 

Cobleskill seems to be indicated by the fact that the upper bed of 

these shales is somewhat conglomeratic, with rounded or elongate 

pebbles of clay shale inclosed in a dark matrix, partly a calcareous 

sand and containing numerous scattered rounded quartz grains. 

This indication of wave activity at the end of deposition of the 
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Brayman shales, and the want of transitional beds between the 

clay shale and the lime sandrock (Cobleskill) suggests that there 

is a short time interval unrepresented. This fact, together with 

the distinctive character and local development of these shales, — 

demands their description under a separate name, as a local mem-— 

ber of the Salina series of deposits, whose exact equivalent in 

the complete Salina series of Central New York is doubtful. 

The main mass of the Brayman shale is an olive or grayish clay 

rock often alternating with bluish beds and weathering to 2 

lighter color, and having the appearance of a solid mudbank. Con- 

cretions of iron pyrites are very abundant and of all sizes, though 

generally not much larger than a man’s fist. The pyrite is com- 

monly an aggregate of crystals, often of considerable size, the 

cube and pyritohedron being about equally represented. Exposed. 

portions rapidly oxidize changing to an ochery color, and com- 

monly stain the adjoining shales. As already noted, no fossils 

have yet been found in this formation. 

The best exposure of these shales is in the ravine of the shorter 

of the two streams which join the Cobleskill between Centrak 

Bridge and Howes Cave. Here, at the foot of a fall formed by the | 

Cobleskill limestone, about 20 feet of the shales are well exposed. 

The constant play of the water over these shales keeps the ex- 

posure fresh and the true color of the shales unaltered. The 

pyrite nodules too are mostly fresh, oxidation affecting the surface: 

of some, while others remain perfectly bright. 

The most complete exposure of these shales is. along the west 

bank of the Cobleskill between Braymanville and Howes Cave.. 

About half way between the two stations on the road which skirts 

the river bank, occurs a good exposure. A short distance north of 

Braymanville, a strong stream of water issues as a spring from 

a cavity at the base of the Cobleskill. This stream supplies @ 

watering trough by the roadside and is strong at nearly all seasons 

of the year. ‘This illustrates a very characteristic feature of these 

shales, namely their imperviousness, which cause springs to issue: 

all along the line of outcrop of these strata. Below the cement 

kilns at Howes Cave is an exposure of over 30 feet of these shales. 
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capped by the Cobleskill limestone. Hartnagel holds that the 

total thickness in this region is approximately 40 feet.t 

One of the most accessible exposures of this formation is on the 

left bank of the Schoharie, a short distance above the Fair street 

bridge (Gebhard bridge) on the Gebhard farm. Here several 

excavations have been made in search of ore, and the upper part 

of the shales, together with the overlying Cobleskill, are well ex- 

posed. This locality has long been known for the pyrite crystals 

which can here be obtained, while the upper beds have yielded 

arsenopyrite.” 

Near Mix and O’Reilly’s quarry northeast of Schoharie, Hart- 

nagel’s measurement showed 27 feet of these shales. This gives 

a decrease of 13 feet in a distance of five miles. At this point, 

near the crusher, the contact with the underlying sandstone is 

well exposed, the two series of strata being absolutely conform- 

able. The surface of the sandstone, exposed for several hundred 

yards, appears to be a perfectly normal deposition surface, and no 

trace of erosion, such as we might expect if there was an interval 

“covering Lower and Middle Siluric time, is visible. Moreover the 

sandstone is pyritiferous like the shale, and no fragments of the 

lower rock are found in the Brayman shales. Neither does the 

surface of the top sandstone layer show traces of weathering 

before the deposition of the Bravman shales. 

It is inconceivable that the surface of this sandstone,even if worn 

down to a uniform stratum, should be swept absolutely clean 

before the shales were deposited, so that no fragments of sand- 

stone are found in the shale. It is clear that all the facts point 

to the intimate relationship between the upper beds of sandstone 

and the Brayman shales, making these sandstones of Upper 

Siluric (Salina) age. The unconformable contact between these 

sandstones and the Champlainic beds (Lorraine) must be looked 

for some distance down in the sandstone series. 

The most easterly extension of the Brayman shales, so far as 

has been observed, is according to Hartnagel . . . “near 

pag: ctl. p: 114. 

2This information was furnished me by Prin. Solomon Sias of Schoharie. 
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Gallupville, 5 miles east of Schoharie, showing that the extreme 

eastern extension of the great Salina beds of New York can not 

be far from the town of Knox, Albany co., at which place it is 

quite likely that the Cobleskill slightly overlaps the Salina. Both 

of these formations are absent at Altamont, a few miles farther 

east, and the Rondout is seen resting directly on the Lorraine ~ 

beds.”’? 

The age of the shales here considered has been variously judged. 

The name pyritous or pyritiferous shales was applied to this 

formation by the early geologists, and since it occurred below 

the Coralline or Cobleskill limestone, which was regarded as of 

Niagara age, and above the Shawangunk grit, which was supposed 

to be the equivalent of the Oneida conglomerate of central New 

York, its age was assumed to be Clinton. Recent investigations, 

by Ulrich and Schuchert, and by Hartnagel, have shown that the 

formation in question is of late Siluric age, the former authors 

regarding it as a part of the Cobleskill and including it within the 

Manlius series, while Hartnagel, Clarke and others regard it of 

Salina age. As will be shown presently, it is probably the partial 

equivalent of the lower cement bed of Rosendale which in turn 

represents a part, but probably not the whole, of the Bertie water- 

lime series of western New York. 

The Cobleskill limestone 

Resting immediately on the Brayman shales in the Schoharie 

valley we find a heavy bedded, semicrystalline, fossiliferous lime- 

stone, in places largely composed of fragments of shells, crinoids 

and corals and with the texture of a sandrock, while other por- 

tions are more muddy, consisting largely of impalpable water- 

limes. The formation has been most thoroughly studied by Mr 

C. A. Hartnagel to whose important paper the reader is referred 

for details.2 This bed has long been known as the “ Coralline 

* Loe. ett. p.114—15. 

“Preliminary Observations on the Cobleskill (‘‘Coralline”) Limestone 

of New York, by C. A. Hartnagel. N. Y. State Paleontol. An. Rep’t for 

1902; N. Y. State Mus. Bul. 69, p. 1109-75. 
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limestone,” which name was given to it by John Gebhard Esq., 

who early in the 19th century began the study of the formations 

of the Schoharie region. Till recently it has been regarded as the 

eastern extension of the Niagara formation of western New York, 

under which designation it is referred to in all American text- 

books of geology and in geologic literature generally. The fossils 

of this rock were described by Prof. James Hall in 1852,1 25 

species being recognized in all. Though the fossils resembled only 

in a general way those found in the typical Niagara beds of 

western New York, yet this resemblance together with the fact 

that it was the only fossiliferous limestone between the Lorraine 

shales and the waterlimes, was considered sufficient to gain ac- 

ceptance for this correlation. The recent investigations in the 

stratigraphy of the State of New York, carried on largely under 

the direction of the present head of the survey, Prof. John M. 

Clarke, have thrown a flood of light on the difficult problems 

of the correlation of beds within the State. It became apparent 

that the time-honored correlations of the Coralline with the 

Niagara could no longer be held and that the Coralline limestone 

represented a distinct and not hitherto recognized member of the 

New York Siluric series. Since the name Coralline was inappro- 

priate as a formation name, that of Cobleskill was substituted for 

it by. Professor Clarke, by which name this formation will hence- 

forth be known. The finding of a Cobleskill fauna above the 

Salina waterlimes in the Niagara region (North Buffalo), though 

its Significance was at first misunderstood, established a definite 

Scale of succession in a region where sedimentation had been con- 

tinuous and uninterrupted.2 The problem was finally attacked 

by Prof. Charles Schuchert and Mr C. A. Hartnagel from different 

points and though their conclusions are dissimilar in some 

respects, the main fact of the Postsalina age of the Cobleskill 

limestone was clearly demonstrated by both. 
—— 

*Pal. N. Y. 2:321-88, pl. 72-78. 

' 2Grabau, A. W. Siluro-Devonic Contact in Erie co. N. Y. Geol. Soc. 
Am, Bul. 11:347-76. 
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The best exposure of this rock is on the road along the left bank 

of the Cobleskill and a short distance west of Howes Cave [pl. 

4]. Here the rock is seen capping the Brayman shales, with a 

thickness of about six feet, and is in turn succeeded ‘by the 

cement beds of the Rondout. As before stated the line of contact 

between the Brayman shale and the Cobleskill is marked by a 

somewhat conglomeratic layer, indicating a certain amount of 

wave activity. The Cobleskill itself is a normal lime sand-— 

rock, more or less crinoidal, and showing a certain amount of 

crystalline character. The main portion of the rock consists of 

fragments of shells and crinoid joints, with masses of coral 

scattered through them, these latter not uncommonly overturned. | 

From below the limestone, springs issue at several points, some 

of them forming deposits of calcareous tufa over the underlying 

shales. 

Another good locality for seeing the contact of the Brayman 

Shales and the Cobleskill is at the old pyrite mine, a short distance 

south of the Gebhard bridge across the Schoharie [map: TX 1, 45]. 

The Cobleskill is seen capping the Brayman shales, and shows here 

a marked jointing, which causes the rock to split into long and — 

narrow blocks, the width of which is often much less than the thick- | 

ness [pl. 6]. Several exposures of the Cobleskill are seen in the 

face of Dann’s hill and West hill north of this point, one easily 

accessible being at the mouth of Clark’s cave, or Gebhard’s cave as 

it is commonly called [see p. 254]. The Cobleskill is well exposed 

at the head of the shorter of two streams between Howes Cave 

and Central Bridge [map: VII h, 19] where it causes a fall, owing 

to the undermining of the Brayman shale. Large fallen blocks 

here show the massive character of the bed. In the hillsides of — 

this vicinity the bed crops out and again northward from here on 

the road to Grovenor Corners above Central Bridge. The bed is 

again seen in the hillside east of Schoharie. It appears first on 

both sides of the street leading east from Schoharie postoffice; on 
the south of the road it crops out in ledges while just north of the — 
read it was formerly quarried in the old Brown quarry [for sec- _ 
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tions here see p. 237]. The thickness of the ‘Cobleskill at the 

latter point is 5 feet and 4 inches according to the measurements 

made by Mr Hartnagel. Northward from this the Cobleskill can 

be traced in the hillside and along the road as far as Mix and 

O’Reilly’s, quarry at the stone-crusher in the northeastern part 

of the village [map: XI c, 42]. In none of these places, however, 

is the rock readily accessible except at the Brown quarry. ‘There 

are a few other exposures north of the stone-crusher along the west 

face of East hill, the best one, by far, being that on the hillside just 

south of Seth Stevens’s house at Shutters Corners [map: XIII, 

40]. To reach this, follow the road behind the Stevens house up- 

hill to where you see on the right a clump of bushes across a field. 

Here the ledges are found which have yielded the richest collec- 

tions of Cobleskill fossils, Mr Hartnagel’s list including 45 species. 

This investigator concludes that “the appearance of the coral 

masses in this rock .. . indicates that this was their original 

place of growth; and thus a locality favorable for the existence of 

these types of life . . 1 He found Trochoceras geb: 

hardiand large gastropods resting on the summit of the coral 

heads, and that these shells in turn served for the attachment of 

new corals and coralline growths which often embedded the shells. 

In the lower portion of the rock is a bed containing an abundance 

of Chonetes jerseyensis Weller. The characteristie 

Niagara trilobite Calymmene niagarensis has been 

found associated with these fossils. 

From the abundance of the corals at this point it seems not 

unlikely that we have here one of the local coral reefs which 

have supplied much of the lime-sand and mud from which the 

main mass of the Cobleskill was built up. In the more evenly 

Stratified portions of the other exposures the corals are more 

Often fragmentary, being worn or dissolved, and rolled about 

considerably before they were embedded in the lime-sand matrix. 

It is somewhat surprising that more actual Cobleskill reefs have 

not been discovered. 

* Loc, cit. p.1118. 



108 NEW YORK STATE MUSEUM 

Of the 60 species listed by Hartnagel from the Cobleskill of 

Schoharie county a comparatively limited number may be re- 

garded as diagnostic of the formation. Among the corals and 

hydrocorallines the genera Favosites and Stromatopora must be 

regarded as of chief importance. The former is represented 

by a species intermediate between F. niagarensis and 

F. helderbergiae, which was described by Schuchert as a 

variety of the latter under the varietal name precedens 

(fig. 7]. Its chief distinction is in the smaller size of the heads. 

Fig.7 Favosites helderbergiae precedens. Fragment of rock with sec- 
tion of heads, one reversed and one normal. Poiished section of small head 

Among the brachiopods may be mentioned Orthothetes 

interstriatus [fig. 8], a small finely striated species; 

Chonetes jerseyensis |fig. 9] characterized by curved 

striae in theadult; Spirifer corwvllinensigs |i 10) ane 

S.-eriensis [fig. 11], both small species, the former with 

obsolescent, the latter with few coarse rounded plications; 

Whitfieldella nucleolata [fig. 12], a small smooth 
and nearly circular species; C amarotoechia? lamellata 

[fig. 13], a broad species with deep sinus and lamellose striae; 

and Camarotoechia litchfieldensis, [fig 14] 2 

more robust form, with fewer and coarser plications. 

Among the pelecypods, Pterinea securiformis and» 

Tellinomya equilatera [fig. 15] are most abundant. 

The former is a large smooth aviculoid, the other a nearly sym- 
as | 
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Fig.10 Spirifer corallinensis Fig.11 Spirifer eriensis 

Fig.12 Whitfield- Fig. 13 Camaro- 
ella nucleolata toechia lam» 

ellata Fig.15 Tellinomya equi- 
latera 

Fig. 14 Camarotoechia litchfieldensis 
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metric bivalve. The cephalopods are represented by Troch- 

Geeras “sebhardi (fig. 

16, 17] which coils so as to 

resemble a large gastropod. 

Crustacea are represented 

chiefly by the two large spe- 

cies of ostracods Leper- 

mira yomesi and ML. 

sealaris |tig. 18], the lat- =—8 
Fig. 18 Leperditia sealaris 

ter with a swelling on the hinge (ale 2%) 

margin not found in l.. jonesi. Trilobites (Calymmene, Dal- 

manites, Lichas etc.) are also found. 

The Rondout and Manlius limestones 

The Cobleskill bed is succeeded by a series of more or less 

uniformly and finely bedded lime mudrocks with occasional lime 

sandrocks which form a deposit averaging 60 feet in thickness 

in the Schoharie region. The name Rondout limestone is applied 

to the lower portion from the extensive cement-mining opera- 

tions which are carried on in this formation near Rondout N. Y. 

At that locality the upper beds included in the formation are 

not used for cement. They show a remarkable series of mud- 

crack structures of pentagonal form which very clearly indicate 

that this rock was a fine lime mud, probably exposed at low 

tide to the drying influence of the sun. Though not common at 

Schoharie this structure has been found in blocks of Rondout 

limestone on West hill. 

The only place in the Schoharie region where the cement beds 

of the Rondout are mined is at Howes Cave. Here the lowest 

6 feet of the Rondout formation are mined in tunnels low elie 

Helderberg Cement Co. for the manufacture of natural or Rosen- 

dale cement [pl. 7]. The application of the latter term to the 

cement here mined is merely a commercial practice; the bed 

mined is not the stratigraphic equivalent of the Rosendale 

cement bed (the lower bed mined at Rosendale) but of the upper 

or the one te which the name Rondout is applied. At Howes Cave 
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the rock is a banded lime mudrock, rather massively bedded and 

breaks with a conchoidal fracture. It is bluish gray when 

fresh but weathers brownish. In the lower portion are frag- 

ments and small heads of Favosites helderbergiae 

var. precedens [fig. 7], which have passed up from the 

Cobleskill. Above the cement bed are 42 feet of strata, mostly 

lime mudrocks, but with frequent layers of a more arenaceous 

texture. Many of the beds are very shaly, partaking almost of 

the character of paper shales and containing a considerable 

amount of argillaceous material. On weathering they leave 

much clay behind. These beds are considered worthless in the 

manufacture of cement. They are succeeded by 434 feet of 

Manlius, which is here quarried for Portland cement, containing 

on the average from 93 to 94¢ of calcium carbonate. The beds 

are mostly thin and irregularly bedded calcareous mudrocks, 

the lowest portion being of the type often called ribbon lime- 

stones. They are similar to the underlying beds but of a purer 

composition. A few heavy bedded, somewhat more arenaceous 

layers occur which are known by the name of “ curly” layers. 

The thinner bedded strata are often rich in Tentaculites 

gyracanthus [fig. 25] and Spirifer yam xeumiaie 

24] and Leperditia alta [fig. 24a] are also common in 

some layers [pl. 8, 20]. 

The term Manlius was applied by Clarke and Schuchert to the 

uppermost formation of the Siluric, which has long been known 

by the name of Tentaculite limestone, from the abundance of the 

small pteropod, Tentaculites gyracanthus, which 

often covers the weathered surfaces of the slabs of this rock. It 

is chiefly a rock composed of impalpable lime mud. Most of the 

beds are very firm and when struck with a hammer emit a ringing 

sound. There are usually alternating heavy strata, in which 

fossils are rather rare, and thin bedded layers, in which the three 

fossils Tentaculites gyracanthus, Spiriter yauem 

uxemi and Leperditia alta are common, though gener- 
—_—— 

1See section p. 259. 
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ally only one of these species is abundant on a given slab of the 

rock. At intervals beds of a more arenaceous texture occur, the 

material being a moderately coarse lime sand. Such beds show 

inuch less of even bedding than do the mudrocks, and ripple 

marks, cross bedding and other features so characteristic of 

silicious sandrocks, are found, though the rock is entirely free 

from quartz grains. Shaly beds, or beds of more or less cal- 

careous clay mudrock also occur, though not very commonly nor 

of great extent. They generally fill the interstices between lens- 

like masses of lime sandrocks or lime mudrocks. 

In the Schoharie valley the best exposures of the Rondout and 

Manlius beds are in the various quarries opened along the base of 

East hill, east of the village of Schoharie. The lowest beds of 

the series, i. e. those following immediately on the Cobleskill, are 

best exposed in the Vrooman quarry, southeast of Schoharie post- . 

office. They are heavy bedded lime mudrocks, occasionally show- 

ing a somewhat arenaceous texture, and containing worn frag- 

ments of Favosites and Stromatopora. Complete heads of these 

corals are also found in the more argillaceous parting shales. The 

next higher beds are found in the Becker quarry below Laselle 

park, just east of Schoharie and in the lower Mix and O’Reilly 

quarry at the stone crusher in the northeastern part of the village. 

Here the thickness of the Rondout formation has been reported to 

be 17 feet [pl. 8, 16].? 

In this locality some of the massive beds of the Rondout series 

contain scattered geodes of calcite and of celestite. These geodes 

are found occasionally in the stone fences in the northeastern part 

of the village, and they are also well shown on the northern face 

of West hill, where mining operations for the strontium mineral] 

were formerly carried on for some time. 

The higher Rondout beds are shown in the Mix and O’Reilly 

quarry where they are succeeded by the fossiliferous Manlius. 

These Manlius strata are also shown in the Becker quarry and in 

the old quarry behind the cemetery east of Schoharie courthouse. 

*For the details of these sections see chapter 5. 

2See section ch. 5, p. 239. 
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From the top of the Mix and O’Reilly quarry, transitional beds 

from the Manlius to the Coeymans extend to the foot of the 

Coeymans ledge which crops out in the wood behind the cemetery. 

These beds are covered in the interval, but are well shown in the 

quarry next south in the hillside, where the Coeymans is also 

quarried for road metal. 

The total interval from the top of the Cobleskili to the base of 

the transition beds is 59 feet, 6 inches. The transition beds which 

may be classed with the Manlius, since they partake more of the 

character of this rock than of the Coeymans, have a thickness of 

12 feet and 6 inches, making a total for the Rondout and Manlius 

limestones at Schoharie of 72 feet. This is somewhat less than 

the measurement at Howes Cave, where the same formations 

have a combined thickness of 91 feet. This appears to be due 

to the more argillaceous character of the lower or Rondout beds 

of the series at Howes Cave, though similar argillaceous beds are 

found in the outcrops on West hill and presumably exist in the 

covered portions of this formation in Schoharie. 

The fauna of the transition beds is very interesting, since it 

represents oscillating conditions between the Manlius and the 

Coeymans. They contain at intervals a pure fauna of Spirifer 

vanuxemi [fig. 24] and Tentaculites, or again beds with abun- 

dant Stropheodontavaristriata [fig. 23], and others 

with a variety of Camarotoechia semiplicata |fig 

27], with a very angular anterior portion, and other typical Hel- 

derbergian species. 

The number of fossils characterizing the aneot and Manlius 

in this region is not very great. Some of the corals and brachio- 

pods of the Cobleskill extend upward into the Rondout and some 

even reappear in the Manlius limestone. Among these are Favo- 

sites helderbergiae var. precedens, Stroma- 

topora cf. antiqua, Camarotoechia lamellawa 

[fig 18] Spirifer eriensis [fig. 11] and S. coraliime 

ensis [fig. 10]. There are no Stromatopora beds in the Man- 

lius of this region as there are in the Hudson valley. At 
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Fig.19 Spirifer eriensis var. 

Fig. 20 Spirifer 
corallinensis, 
pedicle valve 

Fig.21 Camarotoechia hudsonica 

&wr 

é Fig. 24a Leperditia 
Fig. 23 Stropheodonta varistriata alta 

Fig. 22 Stromatopora cf. antiqua Fig. 24 Spirifer vanuxemi 
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Rondout two beds filled with heads of Stromatopora occur be- 

tween 124 and 255 feet below the top of the formation. Asso- 

ciated with these is a rich gastropod fauna of which a, partial 

list is given by van Ingen and Clark in their report on that 

region... Similar beds are found in the upper part of the Manlius 

at Becraft mountain, the uppermost of which les just below 

the Coeymans limestone. This highest Stromatopora bed was 

Fig.25 Tentaculites gyracanthus 

found to contain a modified Cobleskill fauna, with Spirifer 

erliensis: var. [fig 19], Sp. corallinensisg iiie woe 

and Camarotoechia hudsonica, | fie aap the latter a 

close relative of C. litchfieldensis, predominating. (ime 

is interesting that the first two species are not recorded from 

the Cobleskill of the Hudson valley, though they are abundant 

and characteristic of this formation in the Schoharie valley and 

westward. 

The thickness of the combined Rondout and Manlius forma- 

tions along the Helderberg escarpment is as follows: Rosendale — 

about 55 ft; Rondout 614 ft; Becraft mountain 57 ft; New 

Salem 514 (64 ft being waterlime at the base); Indian ladder 

51 ft (44 ft of the basal portion belonging to the Rondout); — 
a 

IN. Y. State Paleontol. An. Rep’t for 1902; N. Y. State Mus. Bul. 69} 

p. 1183. 
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Altamont 40 ft [1 to 2 ft at base may be Rondout]; Schoharie 

72 ft; Howes Cave 91 ft. In the sections at Becraft mountain, 

New Salem, Indian Ladder and Altamont the diminished thick- 

ness is due to the absence of several members near the base, 

there being an overlap of the higher members which come to rest 

on the Lorraine. 

Fig. 26. Monotrypella? arbusculus 

The more characteristic fossils of these two formations are 

as follows: 

Corals and hydrocorallines: Favosites helder- 

Meme tac var. precedens [fig. 7] and Stromatopora 

ef. antiqua [fig. 22], species which have already been noted 

under the Cobleskill. 

Brachiopods: Stropheodonta vari striata [fig. 23], 

a small nearly flat species with fine striae which are sometimes 

Strongly alternating, and Spirifer vanuxemi [fig. 24], 

characterized by few but pronounced plications. Two other 

common fossils are the pteropod Tentaculites gyracan- 

thus [fig. 25] and the small smooth bivalved ostracod Leper- 

ditia alta [fig. 24a], which sometimes covers the surface of 

the slabs. A small branching bryozoan Monotrypella? 

arbusculus [fig. 26] also occurs at times in considerable 

abundance. 

Description of Camarotoechia semiplicata (Con- 

rad) var.angulata var. noy. as represented in the Transition 

beds [fig. 27 a-h}. 
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Shell subtriangular in outline with the valves nearly equally 

and moderately convex. Pedicle valve with the beak over- 

arching that of the brachial valve, more strongly arched in the 

posterior than in the anterior portion. Greatest width about 

two thirds the distance from the beak to the anterior margin. 

a a 

Fig.27 Camarotoechia semiplicata var. angulata var. nov. (much enlarged) — 

Anterior third to half only, marked by broad rounded plications, - 

which become angular toward the front in the adult. _These 

plicae arise gradually from the nonplicate surface. T’wo plica- 

tions near the center border a narrow median depression in 

which there is a median faint, rounded plication. Two to three 

fainter plications occur outside those bounding the sinus, on 

each side. | 
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Brachial valve scarcely less arched than the pedicle valve, 

with a median longitudinal flattening or faint depression on the 

smooth portion. Anterior portion alone marked by a rather 

pronounced median elevation which is gently grooved at the 

center. Three rounded marginal plications occur on either side, 

decreasing in size away from the center and becoming pro- 

nounced and angular toward the front in the adult shell. 

Surface marked by fine lines of growth which are faint on the 

smooth umbonal portion but lower down including equidistant 

stronger ones, which give the surface a lamellose aspect. Faint 

radiating lines are visible. 

A young specimen 3% inch long [fig. 27 c, d] has the plications 

just appearing in the form of a wavy margin. The brachial 

valve in this is less convex, rather flattened and marked by a 

median depression. A slightly younger shell is perfectly smooth 

except for the well developed concentric striae [fig. 27 a, b]. 

In adult individuals [fig. 27 f-h] the plications are strong and 

angular at the front and the median depression profound with 

the central plication in it rather strong. 

A comparison with specimens from the Coeymans limestone 

shows this variety to be narrower, thicker, with a more sharply 

depressed sinus, in which the fold is less pronounced, and with 

more angular plications. The difference is shown by the follow- 

ing measurements of two characteristic specimens. 

TRANSITION COEYMANS 
VARIETY VARIETY 

em Calivae ys... .!0 ss « 5.5 mm 6.5 mm 

“GI eee 4.5 mm Oa emma 

LDS U0) ere 3.7 mim Sie aan 

The Rondout and Manlius are the cavern formations of the, 

region, for in them are found Howes cave on the Cobleskill; 

Ball’s cave on Barton hill (though here the entrance is through 

a fissure in the overlying Coeymans), Clark’s or Gebhard’s cave, 
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the mouth of which is just above the Cobleskill, and Becker’s 

cave below Lasell park, the entrance to which is in the Manlius 

above the waterlime. Numerous other caves occur in this rock 

in eastern New York. Caverns are much less frequent in the 

coarser grained limestone, though fissures of considerable width 

are common. They generally open to the surface however. It 

seems that the lime mudrocks are more readily dissolved than 

‘the lime sandrocks which generally are more or less crystalline 

and that furthermore the thin bedded character of the rock is 

more favorable to the passage of underground water than is the 

coarse massive-bedded lime sandrock of the higher formations. 

In the western part of the State of New York the Siluric 

(Ontaric) section is as follows, the thicknesses given being those 

found in the Niagara section. 

Devonic Onondaga limestone 

Hiatus 
FEET 

( Cobleskill! (Bullhead) limestone. . 7-8 
| Bertie waterline... 23.2 .2- ee 60 

Coen Camillus:shale 22. <2... eee 150 
yus Syracuse ‘beds. <<... .0 aaa 35 

| | Vernon shale 900 
iluric | Pittstordeshaller) 275 asa ee fe 
Ona (Guelph dolomites 900 

Ontaric | y;, eS Lockport dolomite { °°** *’ pie 
eel" | Rochestérshale,7 42... sae 75 

Climton, bedso.-s es44 es eee 40 
| Medina ‘sandstones. 2.22. -. a MBSE 
Oswegan « Medina shales and sandstones.... 1140+ 

| Oswego sandstone ...... ...... V5 

Champlainic Lorraine shales 

In central New York the Oswego sandstone merges into the 

Oneida; a pure white quartz pebble conglomerate. At Washing- 

ton Mills, Oneida co. this conglomerate rests directly on the — 

"The name Greenfield limestone has been used by the author for this 

western type of the Cobleskill, from Greenfield O., where it is well de- 

veloped. Science, Dee. 2, 1898. v.8, no.205, p.800. 
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Lorraine shales, the succession being an abrupt one. The source 

of the pebbles of this conglomerate could only have been in the 

crystalline highlands, i. e. the Adirondacks, and the Appalachian 

protaxis of New York, Pennsylvania and the Southern States, 

for we know. of no other source for the quartz pebbles than these 

crystallines. That all the material except the indestructible 

quartz has been removed, indicates that these beds must have 

been repeatedly worked over by the waves. The sudden sgsuc- 

cession of these conglomerates on the soft shales in central New 

York is explained by the condition outlined in chapter 1. A 

stationary or a gently rising sea floor will cause the shore to 

migrate seaward and carry with it the shore deposits which will 

gradually creep out over the sand deposits of what was formerly 

deeper water. If the recession of the shore is a slow one the 

thickness of the shore deposit, i. e. the conglomerate, is mostly 

uniform. On the other hand a rapid recession of the shore will | 

result in a progressively thinner and thinner accumulation of 

the shore deposits over the deeper water beds.’ 

If we picture to ourselves the condition of deposition during 

Lorraine time, we must realize that the edge of the Lorraine 

sea touched the crystalline shore, from which the sands and 

clays were derived. That being the case the Lorraine deposits 

naturally overlapped the preceding Champlainic deposits, a 

result we would expect where a progressive subsidence of the 

sea bottom takes place. Along the shore the deposits must 

have been conglomerates and coarse sandstones and at intervals 

some of these must have spread out over the finer deposits, thus 

giving us the abrupt alternations commonly seen [fig. 28A].. At 

the end of Lorraine time, a gradual rise of the shore and a conse- 

quent retreat of the sea margin appears to have taken place, ac- 

companied in the Appalachian region by considerable folding and 

Rivers from the rising Green mountain chain no doubt formed a power- 

ful agent aiding the waves in carrying the pebbles westward and in 

thoroughly rounding them. The red sands and muds of the Medina, de- 

rived from the oxidized crystallines were probably also in part subaerial 

in origin. 
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crumpling.t This resulted in a westward migration of the shore 

and a consequent working over of the Lorraine shore deposits 

and their gradual westward spread over the soft Lorraine beds, 

constituting some of the beds referred to the Oneida conglom- 

erate which farther out merge into the Oswego sandstone. It is 

highly probable that during this time, i. e. while the Oswego beds 

were creeping out westward, the highest Champlainic beds of the 

2 28855 0452 
925 5 2 = ~ —_ RSs= 

Fig. 28 A-C A=Diagram of the strata of New York at the beginning of Upper Siluric 
time; B=at time of maximum retreat of the sea; C=at end of Salina time. 

interior, i. e. the Richmond shales were deposited !fig. 28B]. By 

the time that Oswego deposition had been completed the eastern 

shore was well out of water, and the Lorraine and earlier strata 

of that region were undergoing folding and erosion simultane- 

ously. When the shore had migrated westward to the limit indi- 

cated by the extent of the conglomerates, a reversal of conditions 

“The student must be careful here not to confound this crumpling with 
the later folding of the strata which has produced the Appalachians. The 
folding here spoken of affected only the Lorraine and earlier beds and 
occurred before the deposition of the Siluric and later beds. It resulted 
in the formation of the Green mountain chain, and is hence commonly 
spoken of as the Green mountain revolution. 
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took place, subsidence of the sea floor and consequent advance of 

the shore taking the place of elevation and retreat of the shore. 

This advance of the shore brought with it a second working 

over of the conglomerates which gradually crept on to the shore 

again, covering the previously eroded surfaces. While this took 

place the finer material, much oxidized, was carried seaward, 

i. e. westward, and deposited above the Oswego sandstone as 

the red Medina mud, which now constitutes the shale 1100 feet 

thick in western New York. Now, while the deposition of these 

shales went on the shore gradually advanced and with it the 

conglomerates. But obviously these advancing conglomerates, 

though continuous with the Oneida conglomerate, became of later 

and later age, and corresponded in time to the red Medina shales 

of western New York [fig. 28C]. It is thus evident that 

these later conglomerates can not be called the Oneida, as is 

generally done, since ‘they are of Postoneida age. The term 

basal conglomerates or Shawangunk conglomerate, the latter 

being applied to a portion of the basal conglomerate in the Shaw- 

angunk mountains, which is most certainly of Salina age, may 

be used in a general discussion of this lithic but not stratigraphic 

unit. Toward the end of the deposition of the 1100 feet of 

Medina shales there was another spreading out of the shore 

Strata, which caused the formation of the quartzose bed that 

abruptly overlies the Medina shales at Niagara.t Then came 

the deposition of the Medina sandstones, which indicates shallow 

water, an idea borne out by the ripple marks and wave marks on 

these rocks. To the west of Lake Michigan the Medina and 

Oswego are both absent or but slightly represented. This may be 

due to the existence of land conditions in that region, in which 

case we should expect shore deposits in the thin western edge of 

the Medina. Or the Mayville lime sandrock may have accumu- 

lated during Medina time in the western purer water. This seems 

*See Geology and Paleontology of Niagara Falls and Vicinity. N. Y. 

State Mus. Bul. 45. 1901. p.88. 
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a not unlikely case, as this limestone, so far as known, follows 

conformably on the upper Champlainic strata.? 

Even at the typical locality in Oneida county the conglomerate 

appears to be not earlier than the Medina but rather the equiva- 

lent of the upper Medina, corresponding in age to a part of the 

upper hundred feet of the Medina of western New York. At least 

this is true of the upper part of this conglomerate which appears 

to belong ‘to the advancing instead of the retreating shore line 

phase. This is indicated by the fact that the Medina sandstones 

overlying the conglomerate are less than 100 feet thick in Oneida 

county. It is true, of course, that we may have a slower sub- 

sidence here than in western New York and therefore a smaller 

deposition. If that is the case, we might expect coarser deposits, 

unless indeed the shore by this time was far removed. There 

might also be an hiatus in the middle of the sandstone series. 

In Montgomery and parts of Herkimer counties however, we 

find a conglomerate between the Clinton and Lorraine with a 

total absence of the Medina sandstones. Here the conglomerate 

certainly represents the upper Medina, and belongs to the advanc- 

ing phase of the Medina seashore. At Rosendale and in the 

Shawangunk mountains the conglomerate rests on the folded and 

eroded shales whose age may be Lorraine or earlier.2, The thick- 

ness of the conglomerate is something over 200 feet in the Shaw- 

angunk mountains but thins away northeastward, disappearing 

near Binnewater. Locally the conglomerate often becomes a 

coarse quartz sand. Above the conglomerate in the Shawangunk 

region are Shales (— High Falls) and sandstones (Binnewater) 

commonly but erroneously referred to the Medina or Clinton. They 

‘If no unconformity exists between the upper Richmond and the May- 

ville beds and if the latter are of the age of the Clinton of New York, the 

lower Medina shales of the Niagara region resting upon the Lorraine, must 

be of Richmond age. The upper Medina, however, .has a marine fauna — 

closely linking it with the Clinton. ; : 

2The Champlainic is almost wholly represented by shales and sandstones 

in the northern Hudson valley. These shales are the Hudson shales in the 

modern acceptation of the term, their age ranging from Upper Cambric 

(Dictyonema beds) to Lorraine. 
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average 40 feet in thickness in the cement district, but south of 

Rosendale give way to argillaceous and ferruginous sediments 

(Longwood shales). The sandstone phase of this series overlaps 

the conglomerate north of Binnewater, indicating a more rapid 

subsidence which prevented the formation of the conglomerate. 

The highest bed of the series, a white quartzite, laps over all the 

lower ones, appearing as far north as Wilbur bridge across the 

Rondout, where it rests directly. on the Hudson river slates. This 

formation appears thus to be much 

later than the Clinton and if the con- 

glomerate is early Salina, this bed too 

is Salina. It is followed by the Salina 

waterlimes (Rosendale bed) with an 

abrupt succession indicating a rapid or 

even sudden subsidence, so that only 

the fine calcareous muds of which these 

rocks are composed could be depos- 

ited. That the surface of the floor 

formed by these Shawangunk sand- 

Stones was not a level one is shown 

Paiemanyine thickness of the first or , Hie Halysites catenu- 

Rosendale cement bed, which at Rosen- 

dale is 20 feet thick, but at one point near Binnewater thins down 

to 4 feet, though quickly increasing again. At the West Shore 

railroad bridge across Rondout creek at Wilbur, the thickness of 

this lower bed is 104 feet. In many places the base of the Rosen- 

dale cement is formed of a more or less crystalline lime sandrock, 

a few feet in thickness. This has been called the Wilbur lime- 

stone by Hartnagel. It contains a modified Niagaran fauna. 

Throughout the cement region the Rosendale bed is succeeded by 

a limestone bed varying from 10 to 15 feet in thickness, which 

_Hartnagel has identified with the Cobleskill limestone. This rock 

is mostly a lime sandrock with large heads of Halysites 

Sarenulatus var. [fig. 29], Favosites niagarensis 

[fig. 30] and Stromatopora gp., besides brachiopods, many 

of which are of Niagaran affinities. 
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Regarding the identity of the Cobleskill of the cement region 

as established it becomes apparent that the Brayman shales are 

the approximate stratigraphic equivalents of the Rosendale cement 

bed. As before noted however, the indication of an hiatus at the 

top of the Brayman shales makes absolute equivalency doubtful. 

The Rosendale cement bed of eastern New York appears also to be 

the stratigraphic equivalent of the Bertie formation, or at least a 

part of it in western New York. That formation averages 60 feet 

Fig. 30 Favosites niagarensis 

in thickness at Buffalo, though only the upper 8 or 10 feet carry 

the Kurypterus fauna. It is therefore probable that the Rosen- 

dale bed eorresponds only to the upper part of the Bertie, while 

the underlying sandstones and conglomerates (Shawangunk beds) 

probably are the equivalent of the lower part of the Bertie, as well 

as part of the remaining Salina beds.t 

*The impropriety of considering the Shawangunk grit basal Siluric in 

age will be apparent when we consider that it rests wneonformabiy on 

the folded Hudson river strata in which are included the Lorraine or 

Upper Champlainic beds. It would be necessary to assume that the folding 

and extensive erosion which the Hudson river beds suffered after Lorraine 

time was all accomplished during the interval represented by the Richmond 

beds of the west. Thus very little time is allowed for the folding and 

erosion of the Champlainic beds, if the succeeding beds are considered 

basal Siluric, i. e., Premedina as is the general practice. If however we 
consider the Shawangunk grit of Salina age, the folding and erosion of the 
Champlainic beds could have been accomplished durimg Palaeo- and Meso- 

Siluric time. 
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Under the description cf the Brayman shales it has been pointed 

out that the contact with the underlying sandstone has all the 

character of a normal conformable contact, there being absolutely 

no indication in the exposures of a break in the series. Further- 

more the sandstones are different in lithic character from those 

commonly found in the Lorraine and have characteristics in com- 

mon with the Brayman shales. To place the long time interval 

between the Champlainic and Upper Siluric at this level seems 

wholly unwarranted; indeed, the nature of the contact forbids it. 

We must look lower down for this Siluro-Champlainic contact, 

and consider the sandstones immediately in contact with the 

Brayman shales as the equivalent of the Binnewater sandstones 

in the cement region. That the contact between these sandstones 

and the Hudson river (Lorraine) beds has not been found need 

create no surprise when it is remembered that the upper Lorraine 

heds are also sandstones and that therefore the contact would not 

be a pronounced one; and furthermore, that there is nowhere in 

this region a good continuous exposure where this contact could 

easily be traced. 

Northeastward from Schoharie the basal beds progressively 

thin away. At the Albany county line both the basal sandstones 

(Binnewater) and the Brayman shales have disappeared, being 

overlapped by the Cobleskill. At Altamont the Cobleskill is also 

absent, together with the greater part of the Rondout, only about 

2 feet of the latter occurring between the Manlius and the Lor- 

raine. Northward from the cement region of Ulster county a 

Similar dying away of lower and overlapping of higher beds 

occurs. At Catskill the Cobleskill rests on the Lorraine, while at 

Becraft the Manlius, or at any rate the upper Rondout beds, rest 

on the Lorraine. At New Salem 64 feet of the Rondout occur, 

Separated by a transition basal sandstone of 10 inches which prob- 

ably represents the arenaceous clastic accumulations on the old 

erosion surface of Hudson river rocks. At Indian Ladder the 

“Prosser & Rowe. Stratigraphy of the Hastern Helderbergs. N. Y. 

State Geol. 17th An. Rep’t, p.338. See also Schuchert. Am. Geol. 21:173. 
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thickness of the Rondout waterlime is 4 feet 6 inches. It rests 

directly and unconformably on the Lorraine shales andi is fol- 

lowed conformably by normal Manlius with typical fossils. 

From the foregoing it becomes apparent that there was a 

continuous northward and eastward transgression of the interior 

or Mississippian sea from the beginning to the end of Siluric 

time. The origin of the lime mudrocks forming the waterlimes 

and the Manlius limestone needs a brief consideration. They 

have been considered as chemical precipitates, but all the char- 

acteristics of the rock are against such an assumption and point 

rather to a clastic origin. Considering this origin as the most 

likely, the lime mud must have resulted either from the grinding 

up of organic deposits, such as shell heaps or coral reefs, or 

through the mechanical erosion of earlier limestones. So far 

the direct derivation of the lime mud from organic deposits has 

little evidence to support it. It is true that there may still exist 

coral reefs or shell heaps of this period which have not yet been 

exposed by erosion, and that others may have been entirely 

worn away. Yet in view of the fact that these deposits are 

uniform over such wide areas and that no remains haye been 

found in them from which such lime flour could be derived, we 

are hardly justified in entertaining this supposition. If on the 

other hand we consider that these lime mudrocks were largely 

formed from the lime mud derived from the Trenton and older 

limestones, we must postulate that these limestones, which un- 

doubtedly reached far up on the crystalline old land,’ were © 

covered by Utica and Lorraine sediments at the end of Lorraine 

time; that these silicious sediments were gradually eroded during 

early Siluric time, and that at the beginning of the waterlime 

‘The Trenton limestones may actually have covered the Adirondacks, but 

Kemp is inclined to believe that this was not the case. Cushing, in a 

recent paper [N. Y. State Mus. Bul. 77. 1905. p.52 et seq.] coneludes that® 

there was a progressive overlap of the early limestones on the crystallines, 

capped by Utica shale which may have extended to or above the summit 

of the entire massive. Wilson cites several cases where Black river corals 

grew on the crystallines in the neighborhood of Kingston Ont. 
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Rock shelter, Coeymans limestone, South Schoharie. The weathering occurs 

along the Siluro-Devonic contact mainly in the transition beds 
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deposition the shore was abruptly advanced over the eroded 

sandstone ledges which formed the shore and supplied detrital 

material, to the newly uncovered limestone ledges [see fig. 

ol A-B]. 

That there probably was a sudden deepening of the water and 

a consequent sudden advance of the shore seems to be indicated 

by the abrupt change from quartz sandrock to lime mudrock 

which we see in the sections of the cement region southeast from 

— 

Fig. 31 A-B Diagrams explaining the sudden change from coarse silicious to fine cal- 
careous sediment owing to sudden advance of the sea 

Schoharie. That there was an interval of elevation into dry 

land, accompanied by erosion, between the deposition of the 

Binnewater sandstones and that of the Rosendale cement bed, can 

not be held, on account of the total absence of erosion of the sand- 

stones in any of the sections exposed. The bed preceding the 

cement is uniformly the same in all sections, but has the aspect 

_ of having been partially consolidated before the waterlimes were 

deposited. Irregularities in the thickness of the cement bed are 

due to irregularities in this floor bed, these irregularities being 
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structural and not erosional. At Binnewater such an uncon- 

formity of deposition without erosion is seen near the old cement 

tunnels. The following diagram illustrates it [fig. 52]. 

In the Schoharie region this change brought with it the depo- 

sition of the Brayman shales, indicating that the source from 

which the Schoharie region was supplied was still in large part 

a silicious shore; the ledges of Lorraine had apparently not been 

wholly covered by water to the north of Schoharie. Eventually 

however the shore advanced to the limestone region, which may 

have been where now is the Mohawk valley, 25 miles or more 

north of Schoharie. This 

“= COBLES- great distance of the 

Sot shore explains the _ fine- 

A eee OSE Ns ness of the material, 

which was carried out to 

this region, and the 

TS WATER SS. Scarcity of organic re- 

My mains which are chiefly 
j iy HUDSON a. 

Hh [a ees restricted to pelagic ani- 

mals, some of which dur- 

Fig. 32 Irregularities in deposition of Rosendale Ing later Manlius time ac- 
ee cumulated in such abun- 

dance ag to form the greater part of the limestones. When at 

any time the conditions became favorable, corals began to grow, 

and their destruction helped to form the lime sandrocks found 

at intervals in these Siluric beds. 

The shore equivalents of the waterlimes and the Manlius were 

most probably lime sandrocks and lime rubblerocks which have 

long since been removed by the extensive erosion to which this 

region was subjected in Postpaleozoic time, as discussed in 

chapter 8. The basal irregularity of these deposits, i. e. the thins § 

ning out in some places of basal members, is due to irregularities 

of the old ocean floor, composed of the already consolidated | 

and in places strongly folded and eroded Hudson slates and | 

sandstones. f 
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The sudden transition from Hudson sandstones to limestones 

of Upper Siluric age, has been frequently noticed by writers. The 

absence of clastic silicious material at the base of the limestones 

has been particularly commented on. Van Ingen and Clark 

record the presence of boulders of sandstone in the “ Coralline’”? 

limestone near the contact with the upturned and strongly 

eroded Hudson river sandstones at Rondout, but these boulders 

are overgrown with Bryozoa and corals, showing that they did not 

form a part of an actively eroded shore. Had the shore gradu- 

ally advanced landward, there must of necessity have been formed 

a deposit of silicious clastics, derived from the underlying beds. 

In certain cases such an accumulation of clastic material actually 

occurred as shown by the basal beds at New Salem. As a rule 

however such beds are absent, indicating a sudden deepening, 

so that offshore deposits could accumulate on the silicious 

basement. 

This sudden advance of the seashore seems to have produced 

a breach in the barrier which separated the Atlantic waters from 

those of the interior continental or Mississippian sea. Through 

this breach the Atlantic fauna found an entrance, so that in the 

deposit of this time we have a mingled Atlantic and Mississippi 

sea fauna.” 

The fauna of the Cobleskill of Schoharie seems to be a com- 

posite of the fauna of the lower Manlius of the interior (Green- 

field limestone fauna) and that of the Atlantic province of Siluric 

time. We know from the Siluric deposits in the Atlantic province 

that species which in the interior were confined to the Niagaran 

beds continued in the open ocean practically throughout the 

Siluric. With the invasion of the Atlantic waters, we would expect 

these species to make their way into the interior basin again but to 

*The Coralline limestone of Rondout has been correlated by Hartnagel 

with the Wilbur limestone, a name applied by him to the basal bed of lime 

Sandrock found in many places between the Rosendale cement, and the 

|Binnewater sandstone. There is some reason to believe however that this 

‘Rondout Coralline is the Cobleskill, which here rests directly on a knob of 

‘Hudson, around which the Rosendale beds were deposited. [See p. 312] 
“See Hartnagel. loc. cit. p.1155. 
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be more abundant in the eastern deposits of the region than in the 

western where the species from the interior would hold sway. 

Halysites catenulatus is one of these species, which is 

extremely characteristic of the Cobleskill of the Rosendale cement 

region, but Hartnagel records it from only one locality in the Scho- 

harie region, i. e. northeast of Howes Cave. Again some of the 

characteristic western species, such as Spirifer eriensis, 

S: corallinensis, Trochoceras gebharda eaugy 

Leperd itia scalaris , while common in the Schoharie 

region, are absent in the Cobleskill of the Hudson valley. §S.. 

corallinensis and S. eriensis occur however in the 

uppermost Manlius of Becraft mountain, showing that by the 

end of Manlius. time these species had made their way east to the 

Hudson valley. 

*Grabau. Stratigraphy of Becraft Mountain. N. Y. State Paleontol. An. 

Rep’t for 1902; N. Y. State Mus. Bul. 69, p. 1042 
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Chapter 3 

STRATIGRAPHY OF THE SCHOHARIE REGION (continued) 

The Lower Devonic rocks of the region 

The Schoharie region has long been famous for the clear 

differentiation and normal succession of the rocks of the Helder- 

berg series and their immediate successors up to the base of the 

Onondaga limestone. The rocks now classed as Helderbergian 

[see table] were formerly included in the upper part of the 

Siluric, under the name of Lower Helderberg group.’ The Tenta:- 

culite or Manlius limestone was included in the Lower Helder- 

berg group, for it was generally held that sharp division lines are 

necessary to separate formations. It is only within the last few 

years that the Devonic age of the higher portions of the Lower 

Helderberg group has been established, chiefly by the paleontologic 

labors of Clarke and Schuchert, and that the dividing line between 

Upper Siluric and Lower Devonic was definitely established at 

the top of the Manlius limestone. ‘Till recently the formations 

under consideration have been known by the names given them 

by the early geologists, among whom John Gebhard esq. and 

Lieut. W. W. Mather were specially concerned with the Helder- 

berg rocks. Paleontologic names were largely selected for the 

formations by these geologists, but these have since been replaced 

_by names selected from typical localities, mostly in the Hud- 

son yalley. The following table shows the Lower Devonic 

formations with the present and former names, the highest beds 

_ being placed at the top of the table and the current nomenclature 

at the left. 

“The Upper Helderberg group included the Esopus and Schoharie grits 
and the Onondaga limestone. 
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Esopus grit Cauda-galli grit 
Oriskany formation Oriskany sandstone 

¢ Port Ewen limestone Upper shaly lime- 
| stone (in part) 

Oriskanian 

ay 
a pper Pentamerus, | $ 

Ree ett inelnding Scutella | 26 
} and Enerinal lime- = 

: tones S 
Helderbergian + : oe 

. | New Scotland shaly nee shaly or Del- re 
eae yris shaly lme- | 3 
imestone asl stone 

| Lower Pentamerus or | & 
Coeymans limestone Pentamerus lime-| & 

stone peal 

Upper Siluric Manlius limestone Tentaculite limestone J 

The Coeymans or Lower Pentamerus limestone 

This formation has a thickness of about 50 feet in this region. 

It is mainly a rather coarse semicrystalline hmestone composed 

of fragments of shells, crinoids and corals. At intervals the rock 

is a nearly typical shell limestone or coquina, with the brachiopod 

shells composing it largely in a perfect state of preservation. 

These weather out in relief on the exposed edges of the rock and 

with care may be collected from these surfaces. Hven when per- — 

fect shells are abundant, the main mass of the rock is nevertheless 

formed of fragments, and this fact renders the rock a very com- 

pact, hard limestone of very uniform grain, and generally of a 

dark color, the color being due not so much to impurities as to 

the manner in which light is reflected from the innumerable 

cleavage surfaces of the small calcite grains. — 

No..coral reef structure has been observed in this rock in any_ 

of its exposures, though heads of corals, specially Favosites 

helderbergiae are often quite common, more particularly 

in. the lower part of the formation. These corals often appear to 

be in the place where they grew, in which case they are repre= | 

sented by perfect heads. Not infrequently however coral frag- | 

ments alone are present or are mingled with the unbroken heads. | 

In such cases even the perfect heads are found overturned, while j 

the fragments lie in all positions. | 
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The lower beds of the Coeymans formation are generally massive 

limestones, while the upper ones are more thin bedded and gener- 

ally show a transition to the overlying New Scotland formation. 

This relative character is maintained throughout the Helderberg 

region, and is also found in the outliers east of the Hudson, 

Mt Becraft and Mt Bob. Topographically this is expressed by 

a cliff wherever the massive 

beds are exposed and by a 

slope above this, formed by 

the thinner bedded strata. 

The cliff of the lower Coey- 

mans iS conspicuous every- 

where in this region, being 

particularly prominent on 

both sides of West moun- 

tain and on the south face 

of Barton hill along the Fox 

mie The chit not infre- 

quently overhangs owing to 

the recession, by weather- 

ing, of the transition layers 

between it and the Man- 

lus. Thus there is generally 

a cavernous recession § at 
Fie. 33 Melocrinus pachydactylus 

the base of the Coeymans, 

which in many places forms an adequate rock shelter [see 

pl. dij. It is at the base of this rock that the remarkable 

crinoid Melocrinus pachydactylus [fig. 33] has been 

found, the locality furnishing most of the specimens obtained, 

being the cliff east of Schoharie courthouse. The thickness of 

the formation at Rondout, New Salem and at Indian Ladder is 

the same as at Schoharie, i. e. 50 feet, while at Mt Becraft its 

; thickness is 45 feet. There is generally much chert in the upper 

portion of this formation, but this appears to be wanting entirely 

in the exposures of the Schoharie region. At Howes Cave the 
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lower portion is quarried together with the Manlius and manu- 

factured into Portland cement. In composition it is similar to 

the Manlius, though in texture it is always a sandrock. 

The most accessible exposure of the Coeymans in the Schoharie 

region, is in “the rocks ” which extend in a cliff from behind the 
cemetery at Schoharie southward till they cross the Middleburg 

road about a mile south of Schoharie courthouse. The rock has 

been quarried at two places for road metal, one in the cliff back 

of Schoharie courthouse, and the other at the northern end of 

Lasell park. Though the formation is well exposed on West hill, 

only the upper layers can be examined, as the lower 25 to 30 feet 

forms an almost inaccessible perpendicular or overhanging cliff. 

On the road leading up West hill, however, a short distance be- 

yond the point where it branches off from the East Cobleskill 

road, a good section of the formation is found. The lowest beds 

exposed in the cliff along the roadside are the upper Manlius beds, 

of which about 33 feet are shown. These are succeeded by about — 

32 feet of massive Coeymans, part of which is quarried by the © 

roadside. Above this are about 20 feet more, forming low ledges 

in the field, and then follows a slope of New Scotland [see section 

fig. 198]. Southward good outcrops are found behind the Gebhard 

farm in cliffs below the road [map: IX h, 46]. Good cliffs of” 

lower Coeymans, rich in fossils, are also found south of the Cobles- 

kill, between Braymanvyille and the Howes Cave road [map : 

VI f, 32] and again halfway between Braymanville and Barner- 

ville [map: V b, 30] where ledges of Coeymans traversed by wide 

master joints, project into the Cobleskill for some distance. At 

Barnerville, ledges of Coeymans with fossils are well exposed in 

the village and on the south banks of the stream. On Barton hill 

good exposures of the Coeymans are found in low cliffs which 

almost encircle the hill. 

Fossils of the Coeymans 

The following are some of the more characteristic species. 

Crinoids)s Melocrinus pachydactylus [fig 33) 

This large and beautiful species was found in the shaly layers : 
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at the base of the Coeymans in the cliffs in the eastern part of 

the village. It is one of the first crinoids found in this region, 

and one of the most beautiful. Lepadocrinus geb- 

hardi [fig. 34] is also abun- 

dant in this formation, the 

tapering stems being frequently 

found. The nutlike head, com- 

posed of irregular plates, is 

easily recognized. The species 

belongs to the group of the 

Cystoids. 

Among the brachiopods, 

Stropheodonta varis- 

triata |fig. 35] is the most 

abundant and characteristic of 

the lower beds. It is fre- 

quently larger than in_ the 

Manlius. Other characteristic 

brachiopods are: Camaro- 
Fig. 34 Lepadocrinus gebhardi 

Boechia Semiplicata 

| fig. 36], a small species, smooth in the upper portions and with 

a few small plications near the base; very abundant in some of 

the jlayers and represented by a variety [see fig. 27 a-h] in the 

transition beds at the top of 

the Manlius; Uncinulus 

MUM arpa silence (sia 

robust, rounded form with 

numerous rather faint and 

rounded plications, and pro- 

nounced anterior emargination, 
Fig.35 Stropheodonta varistriata 2 5 

| often occurs in considerable 

mumdance: Airypa reticularis [fig: 38], generally 

‘robust and easily recognized by the unequal convexity of the 

valves and the reticulated surface markings, and Sieberella 

‘galeata ([fig. 39], easily recognized by its form, the strong 

overarching beak of the pedicle valve and the strong rounded 
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Fig. 36 Camarotoechia 
semiplicata 

Fig. 38 Atrypa reticularis 

Fig.39 Sieberella galeata 
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plications which however may become faint or even wanting in 

some individuals, which then resemble S. pseudo ea Lea ta 

[fig. 74]. 

Besides the species mentioned, which may be regarded as the 

diagnostic fossils of this formation, there are a number of other 

brachiopods, as well as trilobites, which, however, are also 

found in the New Scotland. These are all listed in chapter 7. 

New Scotland beds 

Delthyris shaly limestone; Catskill shaly limestone; 

Lower shaly limestone; of various authors 

This formation, which immediately succeeds the Coeymans 

limestone, is not so well exposed in the Schoharie region as it 

is in other parts of the Helderberg escarpment. This is due to 

the fact that the rock weathers readily, and hence forms soil- 

covered slopes, which are commonly utilized for grazing pur- 

poses, being in most cases too steep for profitable tilling. Hop 

and grain fields are however by no means uncommon on this 

rock when its outcrops form gentle slopes. More continuous 

and satisfactory outcrops of this formation are found in New 

Scotland township in Albany county which has given the name 

to the formation, and at Becraft mountain in Columbia county 

and Rondout in Ulster county. 

In the Schoharie region as in most places along the Helderberg 

escarpment the Coeymans limestone grades upward into the 

New Scotland beds and it becomes difficult to draw the line 

between the two formations. The upper Coeymans beds grad- 

ually become more thin bedded, and impure layers containing 

much argillaceous and silicious material make their appearance. 

These gradually increase in proportion till there remains but 

a comparatively small portion of the limestone. At intervals 

hard calcerous beds appear which generally crop out on the hill 

slopes, but for the most part the rock seems to disintegrate 

readily and form clays. These disintegrated masses may often 

be seen along the roadsides and form interesting sources for 

the -collection of weathered-out fossils. The more resistant 
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layers generally break up into blocks or slabs of moderate size 

and are commonly found resting on the surface of the slope under- 

lain by this rock. These fragments generally have their surface 

covered with weathered-out fossils, chiefly brachiopods and bryo- 

zoans, and in the majority of localities in the Schoharie region 

they form the only available source of the fossils of this rock. 

Very often these fragments are used in the construction of 

stone fences where however they are associated with other rock 

masses from higher or lower strata. One of the best places 

for the collection of the fossils of the upper portion of this rock 

is along the line of contact with the overlying Becraft lime- 

stones. There is generally some weathering back along this 

contact, the more massive Becraft limestone overhanging and 

sometimes forming rock shelters. Behind the house of Mr Sam 

Clark, on Dann’s hill opposite Schoharie, one of these rock shel- 

ters has been formed, the projecting ledge being supported by 

a pillar of New Scotland [see pl. 12]. Near by is a small cavern 

worn along the Becraft-New Scotland contact line by a small 

stream which runs dry during the summer months. In the floor 

and arch of the shelter many weathered-out specimens of well 

preserved fossils may be obtained. At this point the slope 

underlain by the New Scotland beds is very steep, and numerous 

broken fragments of the harder beds of this series, together with 

Slabs of the lower Becraft, formerly covered the surface, but 

have been gathered-and piled up in fences behind which the soil 

of the slope is retained. From these fragments many good 

fossils may be obtained. 

Farther north, on the slope of West or Terrace mountain, 

below the house of Mr George Acker, other good opportunities 
for collecting fossils from this horizon are offered. In fact, with 

the exception of a few outcrops on East hill above Schoharie, 
specially near the Mix and O’Reilly quarries, the best oppor- 
tunity for the collection of the fossils from this formation is in 
West and Dann’s hills, between the Coeymans cliff below and 
the Becraft cliff above. The nearest good collecting ground for 
these fossils in the Helderberg is on the slopes of High Point; 
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above the Coeymans cliff about a mile south of Altamont, while 

other good exposures are found at Indian Ladder, New Salem, 

Becraft mountain and on North hill near Kingston. , 

The thickness of the New Scotland beds in the Schoharie region 

averages 115 feet. At New Salem it is 120 feet thick; near Clarks- 

ville, 127 feet. At Becraft mountain from 70-75 feet occur while 

at Kingston the thickness is estimated at 100 feet. 

Fossils of the New Scotland beds 

As will be seen from the list of fossils in chapter 7, this 

formation is one of the richest of the Helderberg series. Only 

a few of the most typical species can be mentioned. 

Fig.40 Rhipidomella oblata 

Brachiopods. Rhipidomella oblata [fig. 40 and 40a.] 

This species may be recognized by its broadly rounded outline, 

‘short hinge area, the greater convexity of the brachial valve and 

the fine radiating surface striae. It is a common species. 

Dalmanella perelegans [fig. 41] and D. subcari- 

nata (fig. 42] are also characteristic species, and can be dis- 

tinguished from the preceding by the shallower brachial valve, 

Which generally has a depression down the center, while the 

pedicle valve is strongly convex. Of the two species the first 

has a more sloping hinge area and a more strongly convex 

brachial valve. 
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Strophonella headleyana Fig. 43 

GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 

Leptostrophia becki Fig. 44 

Orthothetes woolworthanus 45 7 
. Rig 
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Fig. 47 Spirifer per- 
lamellosa 

Fig. 48 Spirifer macropleura 

Fig. 49 Uncinulus nucleolatus 
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Sirophonella headleyana [fig. 43], Leptostro- 

phia becki [fig. 44] and Orthothetes woolworth- 

anus [fig. 45] are the most characteristic strophomenoid shells. 

Of these the first two are characterized by a crenulated hinge 

line, the first having the convexity of the valves reversed while 

L. becki is normal, often almost flat, and not infrequently. 

with concentric wrinkles; the spreading muscular impressions 

are also very characteristic. O. woolworthanus likewise 

has the convexity of the valves reversed, but has a broader hinge 

area than S. headleyana and no crenulations. 

Fig. 50 Uncinulus abruptus 

Leptaena rhomboidalis [fig. 46] one of the common- 

est brachiopods of this horizon, is easily recognized by the strong 

concentric wrinkles and the abrupt anterior deflection. 

Among the SpirifersS. perlamellosus [fig. 47] is readily 

recognized by its rounded plications and strong lamellose con- 

centric striae; while S. macropleura [fig. 48], the most 

characteristic species of this horizon, may be known by its large 

size, few, very broad and gently rounded plications and numerous 

fine radiating striae. 

_ Among the rhynchonelloid shells Uncinulus nucleo- 

ions [fe 49] U. abruptus [fig 50] and U. velli- 

eatus [fig. 51! occur, all of which are robust and readily dis- 

tinguished by the characters shown in the illustrations. 
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Fig.51 Uncinulus vellicatus 

Fig. 53 Stenoschisma formosum 

Fig. 54 Eatonia medialis 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 147 

Stenoschisma altiplicatum [fig. 52] is readily dis- 

tinguished by the abrupt anterior emargination due to the deep 

folding sinus. It is, however, not so readily distinguished from 

Stenoschisma formosum [fig. 53], which is a broader 

and less triangular shell. 

EKatonia medialis [fig. 54] is a rhynchonelloid with an 

abrupt and marked anterior deflection, and rounded plications 

chiefly at the anterior margin. | 

Among the smooth brachiopods are Meristella laevis 

[fig 55], M. arcuata ([fig. 56 and 56a] and M. princeps 

Fig. 55 Meristella laevis 

[fig. 57], which are readily distinguished from one another by 

their form and proportien and from the other brachiopods of this 

horizon by the absence of surface striae or plications. 

Atrypa reticularis [fig. 38] is abundant in this as in 

the other formations. 

A number of pelecypods occur in this horizon, but on the 

whole they are not common or well preserved. One of the most 

readily recognized is Actinopteria textilis [fig. 58], 

which is very oblique, with a strong posterior wing, and sharp 

radiating striae cancellated by concentric lines. A. securi- 
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Fig.61 Platyceras gebhard 
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formis [fig. 59], a less oblique species, is also common in this 

and other horizons. 

The gastropods are well represented by the type Platyceras 

which is represented by species showing various degrees of non- 

coins) Po yentricosum [fig. 60] and P. gebhardi 

[fig. 61] are the most closely coiled and easily distinguished from 

each other by the ventricosity of the first species. A few of the 

Fig. 67 Dalmanites 
pleuroptyx 

Fig.66 Phacops logani 

more characteristic species with slight coiling are represented in 

the illustrations [figs. 62-64] and they give an idea of the in- 

stability of the form of this very variable gastropod. 

Various species of Orthoceras occur in this and in the preceding 

horizon. They are generally poorly preserved. O. helder- 

bergiae may be given as an example. 

Among the pteropodous mollusca, Conularia huntiana 

[fig. 65] may be cited. The species is easily recognized by its 

form and peculiar surface markings. 

Trilobites are not uncommon in this formation, but perfect 

specimens are not easily obtained. Phacops logani [fig. 66] 

is one of the most abundant and readily recognized by its strong 
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and pustulose glabella, the position of the eyes and the general 

outline of the body as shown in the illustration. Dalmanites 

pleuroptyx [fig. 67] is characterized by a deeply lobed gla- 

bella, which widens rapidly toward the front; by the strongly 

Fig.65 Dalmanites nasutus 

erescentic outline of the head, with the moderate lateral spines, — 

and by the large triangular pygidium. Another species, D. nagu- 

tus [fig. 68], is characterized by a bifurcating anterior exten- 

sion of the head, longer and sharper genal spines, and a pygidium 

furnished with a long, narrow spine or telson. 



Becraft limestone showing weathered surfaces with shells and crinoid frag- 

ments in relief. Quarry on East hill above Schoharie [see pl 14] 
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Becraft limestone 

Seutella and Encrinal limestones [Vanuxem etc.], Sparry limestone 
[Gebhard], Upper Pentamerus limestone, Upper member of the Delthyris 
shaly limestone [Mather], Upper limestone of Becraft mountain 

This limestone was included by Mather in his Delthyris shaly 

Series, but has always been treated by subsequent authors as a 

Separate formation. Its best exposure is on Becraft mountain 

near Hudson, where it is 45 feet thick and extensively quarried at 

the present time and manufactured into Portland cement. 

Lithically the rock is a coarse-grained crystalline lime sand- 

rock, densely packed with brachiopod shells, so that not infre- 

quently it has the character of a shell rock or coquina. This char- 

acter 1s well shown on the weathered edges of the rock, where 

the shells stand out in relief, as shown in the photographs 

[pl. 18, 14]. The rock is massive bedded, compact and hard, and 

when fresh of a dark gray color, but weathering creamy or white. 

The lower part is rich in joints of crinoid columns, which are 

also frequent throughout the mass. The basal portion of a large 

crinoid, Aspidocrinus scutelliformis is common in 

the lower part. The fancied resemblance of these fossils to the 

echinoid Scutella has given rise to the term “ Scutella limestone ”. 

These calyx bases are from one to two inches in diameter, gen- 

erally flatly bowl-shaped, though sometimes having more the 

Shape of a very flat cone, with an apical aperture. The whole 

shield is rendered crystalline by secondary infiltration of calcic 

carbonate, as is usual in echinoderm remains, and the cleavable 

calcite masses thus produced are very characteristic and easily 

recognizable. They form a good index to the formation. On the 

weathered surfaces these basal shields often stand out in relief 

and in such cases their true form and character can be well seen. 

In the lower and middle portions of the rock the shells composing 

it are mainly Spirifers and rhynchonelloid brachiopods. In the 

upper portion however Sieberella pseudogale at a 

|fig. 74], the index fossil of this formation, predominates. 

From its resistant character this limestone mostly forms cliffs, 

which are often very pronounced and generally project above the 
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New Scotland beds as rock shelters, owing to rapid disintegration 

of the underlying beds at the contact line [see pl. 12]. The 

heayy beds of rock are traversed by joint cracks, which by solu- 

tion frequently become widened into fissures of considerable 

extent. 7 

Exposures are numerous in the Schoharie valley but less fre- 

quent and accessible in that of the Cobleskill. On both West and 

Kast hills and on Dann’s hill good cliffs of this rock extend for 

miles above the New Scotland slope. One of the best exposures 

is in front of the home of Mr George Acker on West hill, where a 

cliff of 155 feet of the limestone may be seen extending for some 

distance just below the road. Above this are 54 feet of similar 

rock, after which the limestones become somewhat finer grained, 

darker and more compact, with fewer organic remains. These 

upper beds with a thickness of 10-15 feet may represent a part 

of the Port Ewen or Upper Shaly bed series, which is otherwise 

unrepresented in this vicinity. At any rate they are lithically 

identical with beds occupying a similar position at Becraft moun- 

tain and which there represent the Port Ewen beds. 

Including these beds with the Becraft, from which they scarcely 

differ lithically, we have about 30 feet of strata between the New 

Scotland and the Oriskany. At Countryman hill near New Salem 

the Becraft has a thickness of only 17 feet and is at once suc- 

ceeded by 2 feet of Oriskany. At Clarksville, a mile farther 

south, it is 20 feet thick and is succeeded by 1 foot of Oriskany. 

At Becraft mountain, where the thickness of the Becraft is 45 

feet, there are from 20 to 25 feet of Port Ewen between it and 

the Oriskany, the transition being apparently a gradual one. 

At Rondout on (he other hand, where the Becraft has a thickness of 

about 35 feet, it is succeeded by 110 feet or more of Port Ewen or 

Upper Shaly beds. The great thickness of the Port Ewen beds 

here is mainly due to a difference in the material of which it is 

made, this being in a large measure argillaceous and silicious 

clastics, whereas at Becraft mountain it is mainly a deposit of 

lime sandrocks, 
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These facts point to an hiatus or stratigraphic unconformity 

between the Becraft and the Oriskany, which may be due merely 

to nondeposition in the Schoharie and Helderberg region, without 
much erosion of previously deposited rocks. 

The Becraft, though a very good limestone, is quarried only in 

two places in the Schoharie valley. One is on the slopes of East 

hill on the road which leads up the hill northeast from Schoharie — 

[map: XI g, 44], and the other about half a mile east of Frisby’s 

mills in a field between the Middleburg road and the railroad 

track [map: IX j, 62]. 

Fossils of the Becraft limestone 

While this limestone is almost entirely composed of fossils, the 

number of species is limited. The crinoids are mainly repre- 

Pemed by Aspidocrinus scutelliformis, of which 

only the broad, Shieldlike base is preserved. This is very abun- 

dant in the lower Becraft and the upper New Scotland, for 

which reason this portion of the formation was formerly called 

the Scutella limestone. This fossil varies from one to two inches 

in diameter, and in convexity, from low-rounded to subconical. 

cat always crystallized and the calcite cleavage is a very 

characteristic feature. 

The brachiopods are the most characteristic fossils of this 

horizon. Among the orthid shells Schizophoria multi- 

Striata [fig. 69] with its strongly convex valve, and sharp, 

fine surface striae, predominates. Spirifer concinnus 

[fig. 70] is generally represented by small individuals with faint 

rounded plications and shallow rounded sinus. It is the only 

common species of the genus. On large specimens the fold of the 

brachial valve shows incipient plications. The rhynchonelloid 

shells are represented by Stenoschisma formosum [fig. 

d9| already noted in the New Scotland; Wilsonia ventri- 

©€osa |fig. 71], a small round, extremely ventricose species, 

with low rounded plications; Uncinulus campbellanus 

[fig. 72] and U. nobilis [fig. 73] easily distinguished by their 

[me and plications. Meristella princeps [fig. 57] 

mMid@estiypa reticularis [fig.. 38] also occur in this 
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Fig. 70 Spirifer concinnus 

Fig. 69 Schizophoria multistriata 

Fig.71 Wilsonia ventricosa 

Fig.72 Uncinulus campbellanus 

Fig.73 Uneinulus nobilis 
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horizon. By far the i.ost characteristic and abundant species is 

Sieberella pseudogaleata [fig. 74], easily distin- 

guished from S. galeata by its more elongated form and 

absence of plications. As already stated the upper portions of 

this limestone are sometimes entirely composed of this species. 

A number of gastropods occur but they are not abundant. 

Oriskany formation 

Resting on the Becraft limestone or on the darker limestones 

which in some places succeed the Becraft and represent the Port 

Ewen beds of the central Hudson region, we find in a great many 

localities in this district a dark, silicious and very fossiliferous 

limestone. This is the representative of the Oriskany, which at 

Oriskany Falls, Oneida co., its type locality, consists of 20 feet 

of nearly pure, white fossiliferous quartz sandrock. The rock of 

the Schoharie region appears to be a mixture of quartz and lime 

sand grains. The latter are commonly dissolved out in the ex- 

posed rock, which then changes from a dark bluish gray very 

compact rock, in which the fossils are distinguishable with diffi- 

culty, to a brown \porous sandrock with the fossils represented by 

both external and internal molds, which are beautifully preserved 

and show every detail of marking characteristic of the original 

which has been dissolved away. The upper member of the forma- 

tion is a compact quartzite, which forms an even and level floor, 

marked only by peculiar wave marks, which resemble in a general 

way the markings found in the Esopus shale next above, and are 

known by the name of Spirophyton (Taonurus) 

eauda-galli. This upper surface of the Oriskany is so marked 

that it is readily recognized at a glance. It has been noticed 

throughout the Helderberg region, retaining its marked surface 

everywhere. From the hardness of this surface layer and the soft- 

ness of the overjying Esopus shales it follows that erosion is 

largely concerned with the removal of the overlying soft beds. 

Thus the Oriskany forms a level platform or terrace wherever the 

beds are nearly horizontal, a feature which may be observed in a 

ereat many places in the Helderberg region. Near Schoharie this 

may be seen on both West and East hills above the village, the 
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best localities being at the house of Mr George Acker on West 

mountain, where a red barn, visible from Schoharie, stands 

directly on this surface; and on East mountain above the Fox kill, 

where the road for some distance runs on this stratum. 

The two places just mentioned furnish the best localities 

for collecting the Oriskany fossils of this region. The fossils 

are best obtained from the loose blocks which are found plenti- 

fully scattered about the fields or piled up in fences. The 

weathered rock is easily shattered by the hammer, and care must 

be taken to get the fossils without injuring them. 

On the eastern side of West hill there appear to be from 5 to 6 

feet of the Oriskany, but owing to the imperfect sections exposed, 

no accurate determinations could be made. On the west side of 

this hill, however, this formation appears to be much thinner, and 

in some places not represented at all. This is again the case 

farther southwest along the road leading to Howes Cave between 

Dann’s and Sunset hills but on the north slope of the latter hill 

a good exposure is found [see section in ch. 5]. On the whole, 

the Oriskany sandstone is not well exposed in the Cobleskill val- 

ley, and it is not impossible that it is absent over part of this 

area. On East hill the thickness appears to be not over one or 

two feet, the highest beds being represented. 

While the lack of outcrops can not of course be accepted as 

conclusive evidence of the absence of this formation in portions 

of this region, yet the fact that the Oriskany is so eminently fitted 

to produce extensive outcrops, or at least to influence the topog- 

raphy, lends color to the supposition that where the outcrops are 

wanting, other conditions being favorable, this formation is either 

absent, or so thin that it can not exert its normal influence on the 

progress of erosion. If then we accept the facts as indicating an 

irregularity in the thickness of this formation, we have additional 

evidence pointing to an hiatus between the Becraft and Oriskany 

formations of this region. We may therefore assume that during 
early Oriskany time the Schoharie as well as the northern Helder- 
herg regions were above water and subject to a certain amount of 

erosion during which the Port Ewen beds and in places also por-- 

tions of the upper Becraft were removed, with the exception of 
the remnant of the former formation found on West hill. During 
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this period the near shore sand and pebble beds of the lower 

Oriskany were deposited in the Rondout region and southward 

and the lower Oriskany beds of Becraft mountain were deposited 

probably at a greater distance from the shore, so that the 

silicious element in them ‘became much reduced. As has been 

shown elsewhere! the Oriskany of Becraft mountain is a continu- 

ous series with the Helderbergian series, the calcareous Port 

Ewen beds of that locality forming a complete transition from the 

one to the other. 

Fossils of the Oriskany formation 

Brachiopods are the most characteristic fossils of this forma- 

tion. One of the most striking is Hipparionyx proximus 

Fig.75 Hipparionyx proximus 

[fig. 75] with its extremely convex brachial and nearly flat pedicle 

valves, the latter with strong muscular impressions, which have 

*Stratigraphy of Becraft mountain. 
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Fig.76 Rbipidomella musculosa 

Vig. 77 Leptostrophia magnifica 
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Fig.79 Spirifer arenosus 
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been compared with the impression of a colt’s foot. Rhipido- 

mella musculosa [fig. 76] is a smaller type, with less 

marked muscular impressions. Leptostrophia mag- 

nifica [fig. 77], a large nearly flat species, with pronounced 

divergent muscular impressions and fine radiating striae, is like- 

wise common, together with several other species of the genus. 

Spirifer murchisoni [fig..78] and S. arenosus [ig 

79] are the most characteristic brachiopods of this formation, the 

former distinguished by its broad 

rounded plications, and smooth 

fold and sinus, the other by its nu- 

merous low rounded plications 

which also extend across the fold 

and sinus. Internal molds of 

these two species are character- 

ized by strong elevations in the 
Fig.80 Eatonia peculiaris 

rostral cavities, which are dif- 

ferently marked in the two species, as shown by the illus- 

trations. Eatonia peculiaris [fig. 80], a small species 

with a strong anterior deflection, and the surface marked 

only by fine radiating striae is common. Several large 

rhynchonelloids occur of which Plethorhyneha bar- 

randei [fig. S1] is the most striking. Others are Pletho- 

rhyncha pleiopleura ([fig.. 82], Camarotoechim 

oblata [fig. 83] and C. fitchana [fig. 84]. (he pime 

coelia flabellites [fig. 85] is not uncommon and is the 

only small plicated shell with flat brachial and moderately convex 

pedicle valve. One of the most characteristic species of this 

horizon is the large, elongate, robust Rensselaeria 

ovoides [fig. 86] readily known by its convexity and regular | 

surface striation. With it occurs the smaller, gently convex 

Megalanteris ovalis [fig. 87], in which the surface striae 

seldom appear. 

The pelecypods are chiefly represented by the large Pterinea 

textilis var.arenaria [fig. 88], with its sharp striationsy 

and Pt. gebhardi [fig. 89], with flat, rounded plications. 
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Fig.83 Camarotoechia oblata 

Fig. 82 Plethorhyncha pleiopleura 



MUSEUM YORK STATE NEW 164 

Fig.85 Leptocoelia flabellites 

Camarotoechia 
fitchana 

Fig. 84 

Fig. 86 Rensselaeria ovoides 
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galanteris ovalis 8% Me 8. i 

textilis var. arenaria 1nea 88 Pteri Fig. 
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Fiy.90 Diaphorostoma ve ntricosa 
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Fig.92 Platyceras nodosum 
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Among gastropods the close coiled and extremely rotund 

Diaphorostoma ventricosa [fig. 90] and Stroph- 

ostylus expansus [fig. 91] are the most characteristic. 

A number of species of Platyceras also occurs, P. nodosum 

(fig. 92] being the most striking. 

Esopus shales 

Cauda galli grit, cocktail grit 

Resting on the waye-marked surface of the upper quartzite bed 

of the Oriskany of this region we find a dark brown or black 

silicious or gritty shale of very uniform character and virtually 

barren of organic remains. This formation is well exposed in the 

Esopus creek below Saugerties, from which locality it derives its 

name. Throughout the Helderberg region it maintains a very uni- 

form character, commonly splitting into small rectangular frag- 

ments, which cover the slopes of the hillside underlain by it. In 

the disturbed region south of Saugerties this formation is strongly 

affected by slaty cleavage, which entirely obliterates all traces of 

the original bedding, but in the Schoharie region the bedding is 

readily discernible, specially in fresh exposures of the rock. 

There are few exposures of this formation in the Schoharie 

region, the only opportunity of seeing the lower beds being where 

artificial excavations have been made. Such an excavation is 

a 2S ieee | 

seen occurring on East hill, on the road which ascends the hill 

northeast of Schoharie, near where it passes from the Becraft 

onto the Oriskany [see map]. As usual a brief exposure has — 

ho vy 

ae 

caused the checking of this rock so that it is mainly a slope of © 

loose material. Near the summit however along the line of con- 

tact with the Schoharie and Onondaga beds, large slabs are often 

found covered with the peculiar markings which, on the supposi- 

tion that they were seaweeds and owing to the fancied resemblance 

ef the marking as a whole to a rooster’s tail, have been named 

Spirophyton (Taonurus) cauda-galli [fig, 9am 

From this structure the rock has received the early name of 
Cauda-galli grit. It is highly probable however that the structure 

in question is inorganic, representing wave-marks of a peculiar 
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type. As already noted, similar ones are found on the surface 

of the upper quartzite of the Oriskany. 

The thickness of the Esopus on West hill is scarcely over 90 — 

feet, while on East hill the measurements give only about 80 feet. 

At Countryman hill near New Salem the thickness of this forma- 

tion is 121 feet; at Clarksville 121 feet; at Becraft mountain and 

at Rondout about 300 feet including the Schoharie, and at Port 

Jervis about 700 feet. Except the structure described as 

Spirophyton (Taonurus) cauda-galli no fossils 

have been found in the Esopus shales of this region. 

Sequence of events during Lower Devonic time 

With the completion of the deposition of the Manlius limestone, 

i.e. at the end of Siluric time, there appears to have been a gen- 

eral elevation of the North American continent into dry land, 

with the exception of a long narrow sea, which extended along the 

western border of the old Appalachian continent (Appalachia) 

and between it and the newly elevated continent on the west. In 

this sea which has been named the Cumberland basin,®? the Hel- 

derbergian strata were deposited, resting directly on the Manlius 

formation and continuous with it in the central portion of the 

basin. Western New York and the whole Mississippi region, be- 

ing above sea level at that time, were actively eroded, till at the 

beginning of Oriskany time, only 7 feet (the Cobleskill member) 

of the Manlius remained in western New York; from 300-400 feet 

in Michigan; and not over 30 feet in southeastern Wisconsin 

where it rests directly on the Guelph.t| Westward from this point 

the Manlius, if once present, was entirely removed by erosion, and 

farther west the whole Siluric is wanting. The fact that late 

Devonic rests on late Lower Siluric in some localities suggests 

‘These measurements are made by careful leveling from the top of the 

Oriskany to the base of the Schoharie or the Onondaga [see sections in 

ch. 5). The thicknesses heretofore published for this formation in the 

Schoharie region are mostly too large. 

*The Cayugan emergence of Ulrich and Schuchert. 

3Ulrich & Schuchert. Paleozoic Seas and Barriers in Eastern North 

America. N. Y. State Paleontol. An. Rept for 1901. p.647. 

‘These dolomites (Monroe) may in part represent the Salina, 
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that the Siluric was present and was removed by erosion before 

the deposition of the Devonic. Thus it would appear that as 

Helderberg deposition went on, and a gradual westward migra- 

tion of the shore took place, beyond the limits of the old Cumber- 

land trough higher and higher members of the Helderberg series 

came to rest, not merely on the upper Manlius as would have 

been the case had there been no erosion, but on lower and lower 

beds of the Manlius progressively or on even lower formations. 

How far westward in New York the Helderberg invasion ex- 

tended is not known. The present extent of the formation is of 

course no index to its former maximum extent, for subsequent 

erosion may have removed a large portion of this series of forma- 

tions. No actual shore deposits have been located in any of the 

present typical outcrops of the Helderberg in New York, either 

east or west, and from this we may argue that the former shores 

of the Cumberland basin were at a considerable distance east and 

west from the present extent of the formation. If the higher 

members of the formation, i. e. the beds of Becraft and Port Ewen 

age, ever extended over central New York they were entirely 

removed by erosion before Onondaga time, for the Onondaga 

formation rests on the Manlius at Cayuga lake with only a rep- 

resentative of the Oriskany intervening. On the whole it seems 

that the Helderberg transgression could not have been a very 

markedly westerly one, inasmuch as the evidences for westward 

overlap are meager. 

Examples of overlap of the Helderberg beds on lower forma- 

tions are known from only a few localities within the State of 

New York. One of them is a short distance north of Warwick on 

the Lehigh and Hudson River railroad in southern Orange county. 

Here Kemp and Hollick! record a purplish shale resting on cherty 
f 

Cambro-Champlainic limestone, and containing fossils possibly of 

New Scotland uge. South of Cornwall station on the Erie rail- 

road in Orange co. highly fossiliferous New Scotland shales rest 

on the Longwood (Salina) shales. The possibility of a fault in 

| 4N. Y. Acad. Sci. Ann. 7 :650. 
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this region must however be considered.t These two examples 

represent overlaps on the eastern shore of the central Helder- 

bergian sea (Cumberland channel) .? 

In the northern region a good example of overlap is seen in 

the Helderberg outlier of St Helen’s island in the St Lawrence 

river, opposite Montreal.’ Here a limestone with upper Helder- 

bergian (Becraft-Port Ewen) fossils rests directly on the Utiea 

beds. The fauna of this limestone is in part suggestive of the 

Oriskany, thus showing these beds to be very late Helderbergian. 

This overlap marks the neighborhood of the western shore of 

the Helderberg sea in that region. Schuchert thinks that * there 

is no clear evidence that the Albany county, N. Y., area ever 

connected with Montreal by way of the Champlain valley, as . 

was supposed by Logan and Dana to be-the case.’* No real 

reason is known to me why these areas need be considered dis- 

tinct, since the Champlain region has been peneplained down to 

the Champlainic, and any Helderbergian beds formerly existing 

here would be removed by erosion. The similarity between the 

St Helen’s Island, and New York Helderberg faunas suggests — 

a direct connection; the elements of difference between these — 

la © «GaSe hos . 

‘ faunas indicate that the connection was by a narrow channel. — 

The fauna of the Square lake limestone of Aroostook county, — 

Me.’ suggests a relationship with the upper beds of the Helder-— 

bergian of the New York areas. However, several species un- 

known in the New York Helderberg are found here, and link” 
» . . ya . 2: 

the fauna more closely with that of Gaspé. Whether the faunal 

difference is such as to require placing this eastern fauna in a — 

Spa basin, or whether the difference of the faunas is to be 
RS 2 —— 

' See Ries, N. aie State ( Geol. 1th ‘Kh Rep’t, p. 427 I am indebted to Mr 

C. A Hartnagel for calling my attention to this and ae preceding occurrence, — 

*The Rensselaer grit of eastern New York may represent the over-_ 

lapping clastic margin of the Helderberg rocks resting on upturned and 

eroded Cambric and Champlainie beds. 

’Schuchert. Am. Geol. 1901. 27 :245. r 

‘More recently Professor Schuchert has expressed the belief in a chang 

in the Connecticut valley region (Private letter). 

5 See Billings, Portland Soc. Nat. Hist. Proc. v. 1.18638; Williams, H. 

U. S. Geol. Sur. Bul. 165. . 

“. 

as 
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explained by difference in the character of the water bodies— 

the northeastern, an embayment from the open sea; the more 

southern, a long narrow channel—is a problem still unsolved. 

Studies now in progress of these northern faunas by the state 

geologist, promise to clear up these obscure points.t 

In eastern and central Pennsylvania the Stormville shales and 

sandstones replace the upper part of the Helderberg limestones. 

They rest on the Stormville limestone, which represents the 

Manlius, and in part the Coeymans, as indicated by the 

abundance of Sieberella galeata in the upper beds. 

Between the two, there is a marked break, generally indicated | 

by conglomeratic beds at the base of the overlying series. These 

often become nearly pure quartz conglomerates. On the north 

branch of the Susquehanna in central Pennsylvania (Grove 

quarry section), the Stormville limestone iis succeeded by 4 feet 

of quartz conglomerate and this by 100 feet of Stormville shales 

eontaining a New Scotland fauna. The Stormville limestone 

here appears to represent the Manlius and lower beds to the 

base of the Decker Ferry series. We have therefore an overlap 

of the New Scotland on the Manlius. About 100 miles east of 

this section, at Stormville, near the Delaware river, the Storm- 

ville shale 160 feet thick and containing a New Scotland fauna, 

rests on a calcareous sandstone with quartz pebbles, below which 

are fragmental beds largely calcareous, but frequently contain- 

ing quartz pebbles. In some of these beds Sieberella gal- 

imata abounds, while the limestone below also contains this 

species in abundance near the top. Here the Stormyville lime- 

stone includes a part of the Coeymans as well. Farther north- 

| east, near Hainesville N. J., the Stormville sandstone is a thin 

bed at the top of the Coeymans. 

In Perry county, Pa., the Tentaculite limestone (Manlius) is 

overlain by nearly 90 feet of flint shales, the upper 10 feet of 

| which carry New Scotland fossils. Above this lies the Oriskany. — 

*Olarke, John M. Percé. N. Y. State Paleontol. An. Rep’t for 1903. 
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This therefore must be considered not far from the southern 

boundary of the Helderberg sea. 

What appears to be another case of overlap of the upper 

beds to the east, is found near Big Stone Gap and other portions 

of southwestern Virginia. Here a coarse sandstone is suc- 

ceeded by 70 feet of limestone, silicious at the base but porous 

upward, when a bed with Leperditia occurs. This is probably 

the Manlius. Above this are coarse grained calcareous sand- 

stones made up largely of Orthis oblata, Camaro- 

toechia ventricosa and Meristella. This appears to be 

late New Scotland, which here rests by overlap on the Manlius. 

Above the sandstones are cherty limestones (the Hancock lime- 

stone of the Estillville and Bristol folios) with crinoid stems, 

Aspidocrinus scutelliformis, Chaetetes, Favosites, 

Atrypa reticularis, Leptaena rhompboidalis, 

Stropheodonta, Spirifer cyclopterus, Meristella; 

Camarotoechia nucleolata, Orthis oblata ang 

others. This also represents late New Scotland or early Becraft 

time. The thickness of these two beds is not much over 150 feet. 

Above them lie 35-40 feet of coarse reddish sandstone of Oriskany 

age, containing Hipparionyx proximus, Mera 

tella lata, ete. | 

Near Perryville Tenn. the Linden limestone rests on the Menis- 

cus limestone or Brownsport bed.2, The Linden contains a fauna 

suggestive of New Scotland or later age and is succeeded by the 

Camden chert of Oriskany age. The base of the Linden shows 

no marked unconformity so far as known, but appears to be a 

crinoidal lime sandrock. The Brownsport may be the equiva- 

lent of the Decker Ferry and other beds of Salina age, and in — 

part may also represent the Manlius. 

In southeastern Illinois and in Missouri the upper part of the » 

Clear Creek limestone contains an upper Helderbergian fauna, 
¢ 

*Stevenson. Am. Phil. Soc. Proce. 1880-81. 19:98, 234. 
*Foerste, A. F. Jour. Geol. 11:581, 680. 
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the lower portion being most probably the equivalent of the 

Brownsport of Tennessee. No unconformity has been reported 

between these two members, but it probably exists. 

In Indian Territory, in the region of the McAllister coal field, 

limestones apparently of the age of the New Scotland are found 

resting on a bed with a Niagaran fauna. No unconformity 

is recorded between the two, but here, too, one probably exists. 

Besides the New Scotland species which this region has in com- 

mon with New York, other species unknown in the northern 

region occur. Some of these have also been found in the Linden 

beds of Tennessee, with which these beds are closely related. 

Considering all the evidence adduced, it appears that the 

southwestern region was not covered by the Helderberg sea till 

late Helderbergian time, while perhaps the Becraft and Port 

Ewen beds were deposited in the New York area. The southern 

element of the fauna unknown in New York, suggests a probable 

southward connection with the Atlantic ocean. North of the 

area depicted, the western shore line may have extended north of 

the Gaspé peninsula and across the North Atlantic along what 

has been termed the Hercynian chain of elevation, which thus 

connected the American seag with those of early Devonic time in 

Kurope. 

At the end of Helderbergian time there appears to have 

occurred another elevation of unknown magnitude which brought 

portions of the Helderberg series above water level, when they 

became subjected to erosion. The succeeding early Oriskany sea 

was therefore restricted to the eastern portion of the Helderberg 

sea. When the westward transgression of the Oriskany sea 

occurred the subsiding land surface was more or less irregular 

and not everywhere made by the same formation. Thus while 

in the east the lower Oriskany beds rest on the Port Ewen, 

the upper member of the Helderbergian, in the Schoharie region 

and the northern Helderbergs, higher Oriskany strata rest on 

the Becraft. At Litchfield in Herkimer county they rest on 

the Coeymans (?), in central New York on the Manlius, and 
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in western New York and Canada on the Cobleskill. In. western 

Maryland the Oriskany is 350 feet thick, and rests on the New 

Scotland which itself is only 64 feet thick, while the Becraft is 

absent altogether. In many localities in New York and elsewhere 

the unconformity at the base of the Oriskany is emphasized by 

the fact that the lower beds are conglomeratic and contain frag- 

ments of the underlying limestones.! 

Clarke has suggested that the Oriskany of Becraft mountain 

is merely the deeper water facies of the normal Oriskany which 

is typically developed in the northern Helderbergs and the Scho- 

harie region. The fossils of the type locality, Oriskany Falls 

N. Y. are considered by Clarke as not indigenous, the character 

of the deposit indicating a habitat unfavorable for the large 

brachiopods found in the rock. In the townships of Oneida and 

North Cayuga Ont., 50 miles west of Buffalo, a remarkable assem- 

blage of fossils occurs in the Oriskany beds, which Schuchert 

has regarded as forming a typical late Oriskany fauna (Decew- 

ville). The strata here rest unconformably on the Lower Manlius 

which, as at Buffalo, is traversed by sandstone dikes, and they 

are immediately succeeded by the Onondaga limestone. The 

corals of the latter are mingled with the fossils of this phase 

of the Oriskany in such a manner that except for the lithic dis- 

similarity of the two formations, they could not be separated. 

Out of the 71 species found in these Decewville beds “ not less 

than 42 pass up from the lower horizon into the Onondaga.”? 

On account of the marked Onondaga aspect of the fauna, Schu- 

chert holds that it is unwise to call these Ontario beds Oriskany 

any longer, and has proposed the namé Decewville for it, from 

the nearest village, which in turn bears the name of the early 

describer of these beds, John DeCew. 

The absence of the normal (Schoharie county) Oriskany in 

western New York and at Cayuga Ont. is readily explained by 

18ee Rogers, W. B. Am. Jour. Sci. 1842. 43:181, for examples of pro- 

nounced unconformity and evidence of erosion at the base of the Oriskany 

in Pennsylvania. 

2Schuchert. Loc. cit. 1902. p. 658. 
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the progressive westward overlapping of higher and higher Oris- 

kany strata, the highest of which only, with its modified fauna, 

‘reached this western region, long after the normal Oriskany 

fauna had died out in eastern New York. Clarke! has described 

the character of these deposits across New York State as lenses 

of sand spread upon a comparatively even sea floor. In one lens, 

the thickness reached is 18 feet, in other localities the formation 

has thinned away altogether. This, as Clarke has shown, is in con- 

formity with the characteristics of an advancing shore line. The 

absence of upper Oriskany beds with a fauna corresponding to 

that of the Decewville beds in the east, is more difficult to ex- 

plain, unless we regard the Esopus shales as their stratic equiva- 

lents, though representing an Appalachian type of deposit in 

which the Oriskany fauna could not exist. The Decewville and 

Esopus deposits would thus represent two distinct subprovinces 

of the late Oriskany sea, the first a deeper water and the second a 

shallow water type of deposit. If we accept this as the true 

explanation we can understand the absence. of the Esopus 

throughout the west, which otherwise is explainable only by an 

hiatus. It also does away with the necessity of supposing that 

there is an unrepresented hiatus between the Oriskany and the 

Esopus in the Schoharie and Helderberg regions which marks 

the time during which the Decewville beds were laid down. There 

certainly is no evidence of an erosion interval between the Oris- 

kany and Esopus of this region, for everywhere the surface of the 

Oriskany is formed by the same hard quartzite. Nor is there 

any apparent evidence of a break between the Oriskany and Onon- 

daga in the Cayuga Ont. region; the association of the two faunas 

is so intimate. We might of course assume that the Oriskany 

faunas (i.e. of Becraft Mt, Schoharie and Decewville) were con- 

temporaneous, but flourished in separate provinces of the interior 

sea. In that case the absence of the Esopus from the western 

region must be explained by assuming a stratic unconformity 

between the Decewville-Oriskany and Onondaga. On the whoie 

‘Amer. Ass. Ady. Sci. Proc., 49:188. 
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with our present knowledge of the facts, the theory here set 

forth,’ which regards the Esopus of any given region as the time 

equivalent of the Oriskany from the Decewville formation, (in- 

cluding perhaps as Schuchert suggested, the typical Schoharie 

as a late eastern phase of the Decewville) down to the phase of 

Oriskany represented at the region in question, seems the most 

satisfactory. Thus at Becraft mountain, where about 200 feet 

of Esopus succeed the Oriskany, which here is lower Oriskany 

as shown by stratigraphy” and paleontology,? the Esopus repre- 

sents all of the later Oriskany to the top of the Decewville. But 

where, as at Schoharie, the Esopus rests on typical middle Oris- 

kany, it represents only the upper part of the Esopus of Becraft 

mountain, as is further shown by the diminished thickness 

(90°30) 

These facts do not do away with the formational name Esopus, 

or Schoharie, any more than the name Marcellus can be abolished 

as a formational one, although westward it is represented by the 

upper Onondaga and lower Hamilton. The same relationship is 

again seen in the Oneonta sandstone and the Portage shales and 

in the Catskill sandstones and shales and the Chemung shales. 

‘ Professor Clarke has called my attention to the fact that Frech (Lethaea 

Palaeozoica II, p. 208-9) has previously outlined this general concep- 

tion. Frech however represents the Lower Oriskany as existing in the 

western region, where judging from his diagram (p. 209), he makes his 

shore zone throughout Oriskany-Onondaga time, his formations being 

mostly clastic (sandstones, ete.) in the west, and shading off through the 

argillaceous Esopus and Schoharie to calcareous deposits in the east. The 

Schoharie is considered by Frech to be the shore equivalent of the Onon- 

daga. Ulrich and Schuchert likewise believe in the general equivalency of 

the Decewville and Esopus (N. Y. State Mus. Bul. 52, p. 658, tab.). 

*Grabau, A. W. Stratigraphy of Becraft Mountain. 

*Clarke, J. M. Oriskany fauna of Becraft Mountain. 

‘If the Camden Oriskany is of an earlier type than the Oriskany of 

Becraft mountain, it must represent an early Oriskany invasion while late 

Helderbergian (Port Ewen) deposits were still laid down in the northern 

part of the Cumberland sea, since there is no faunal or stratic break 

between the Oriskany and Port Ewan of Becraft mountain, nor between 

the Port Ewan and Becraft formations of the same locality. 
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The relationship here suggested is shown in the following 

diagram [fig. 94]. 

Decewville. 
Buffalo Altamont 

Schoharse Becrafeine. 

~ * ale sts SS : = oa _ SS — = . : a 2a > ."2 g ==" mee - 

= = ——=->= = == = = SS _ 2 a = 
—————— = AG AS =] = == 

——}> = ' = 
1 a eee TE 

i 

Badly trac 
je eee 

Fig. 94 Diagram of the relationship of the Champlainic, Siluric and early Devonic 
strata of New York. a=Beekmantown, a/=Deep kill shales, b=Black river-Trenton, 
b’=Normanskill shale, c=Utica shale, d, d’=Lorraine, e, e’=Oneida-Shawangunk trans- 
gressional conglomerate, f-Medina shales, y=Medina sandstones, h=Clinton-Niagara, 
i=Salina-Bertie-Rosendale, j=Cobleskill-Rondout, k—Manlius, 1=Coeymans, m—New 
Scotland, n=Becraft, o=Port Ewen, p=Oriskany, p’=Decewville, gq=Esopus, r=Scho- 
harie grit, r’=Schoharie shale, s, s’=Onondaga limestone 
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Chapter 4 

STRATIGRAPHY OF THE SCHOHARIE REGION (continued) 

Middle and Upper Devonic strata 

The succession of the Deyonic formations above the Esopus 

shale is as follows in this region: 

Catskill (Chemung) 
Upper ame ch sha sae (Parade 

( Hamilton 
| 
) . | Marcellus 

Middle Devonie + 7 
i | Onondaga 

| Schoharie . 
Lower Devonic Esopus, ete. 

These will be described in ascending order: 

Schoharie grit 

This formation is characteristically developed only in the 

Schoharie valley and at several points along the northern Helder- 

bergs. It is a silicious limestone, compact, mud-textured when 

fresh and of a dark bluish gray color, somewhat like the Upper 

Oriskany. It effervesces readily with acid and weathers by solu- 

tion of the lime into a brown porous sandrock not affected by acid 

and in which the fossils remain as molds. Fragments of this rock 

are commonly found scattered about on the Esopus slope but out- 

crops of this formation are rare. The best opportunity for the 

study of this rock is found on the northern end of both West and 

Kast hills, the latter being the most accessible. The best exposures 

are found above the road which runs along the northern slope of 

Kast hill near the cross road which turns down the hill to 

Shutter’s Corners [map: XII g, 43]. Some portions of the rock 

are rather shaly and sparingly fossiliferous. No measurements 

of the thickness are possible with the present imperfect exposures ; 

the best estimate that can be made is 5 or 6 feet. Eastward, beds 

carrying the fossils of the Schoharie are much thicker. At 
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Becraft mountain 150 to 200 feet of strata, lithically similar 

to the Esopus, but more cleaved, are referred to the Schoharie 

formation, since some of the characteristic fossils have been found 

in them. 
Fossils of the Schoharie grit 

In chapter 7, 123 species of fossils are listed from this forma- 

tion. Of these 103 species have been found in the Schoharie 

Fig.9% Rouipidomella alsa 

region, the remainder being from Albany county. Of the total 

number, 43 pass upward into the Onondaga and sometimes 

higher, leaving a total of 77 species confined to this horizon. Of 

these the mollusks are the most striking, particularly the cephalo- 

pods, of which a total of 43 species are in- 

cluded in the list, 89 of which have not 

been recorded from higher horizons. 

Among the brachiopods the following 

may be noted: Rhipidomella alsa 

[fig. 95], distinguished by its long hinge 

line, more convex brachial valve with de- 

___—pression.down the center, and bifurcating 

Sitriae; Stropheodonta parva _ Fig. % pL em nds 

(fig. 96], characterized in the mold by 

sireng subangular costae, which become grooved and_ in- 

creased by intercalation on the lower part; Leptostro- 

Geter plana |fig. 97|; recognized by its flat sur- 

face, fine striae and diverging depressed lines in _ the 

mold of the beak of the pedicle valve; Strophonella 
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Vig. 98 Strophonella ampla 
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ampla [fig. 98], the largest of these brachiopods, characterized 

by its reversed form and strong rugose striae; Meristella 

nasuta [fig. 99], abundantly represented by molds of the 

interior in which the muscular scar and the marks of the strong 

dental plates are most conspicuous; Pentamerella arata 

[fig. 100], marked by the overarching beak of the pedicle valve 

and the strong angular plications and Atrypa impressa 

[fig. 101], an extremely convex form with a flattening on the 

center of the ventricose brachial valve, with bifurcating radii, and 

Fig. 99 Meristella nasuta 

strongly marked muscular impression shown in the internal mold, 

the most common condition of preservation of the shell. 

The pelecypods are represented by a number of species. Among 

these are Goniophora perangulata [fig. 102], charac- 

terized by an extremely sharp umbonal ridge, above which the 

Shell is concave; Conocardium cuneus [fig. 103], recog- 

nized by its form and sharp radii; and Panenka dicho- 

toma [fig. 104], characterized by a prominent beak and often 

by bifurcating radii. 

The common gastropods are: Pleurotomaria arata 

[fig. 105], chiefly represented by internal molds, and readily 

recognized by their form, low spire, depressed rounded whorls 

and deep and large umbilicus; Bellerophon curvilin- 

eatus [fig. 106], with a discoidal form, sharp peripheral 
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Fig.100 Pentamerella arata 

Fig. 101 Atrypa impressa 
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_ Fig.102 Goniophora per- Fig. 108 Conocardium cuneus 
angulata 

Fig. 104 Panenka dichotoma 

Fig.105 Pleurotomaria arata 

ig. 106 Bellerophon curvilineatus 
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carination and strongly backward curving lines of growth; and 

B. pelops [fig. LO7] with a broadly rounded but keeled 

periphery. 

The cephalopods are specially well represented in the Schoharie 

grit, the orthoceratites being most characteristic. 

With the passage of this rock into a limestone (the Onondaga) 
the occurrence of orthoceratites almost entirely ceases, at least in 

the eastern part of the state. 

Notwithstanding the number of species, and the great number 

of individuals, a very small proportion of the whole preserves the 
surface markings. They are almost invariably in the condition 
of casts of the interior, the shell having been dissolved by the 

Fig.107 Bellerophon pelops 

percolation of water through the coarse material of the rock. 
In some examples, where the rock is less charged with arenaceous 
[silicious] matter, the matrix adheres so closely, seemingly 
cemented to the fossil, that no satisfactory evidence of surface 
markings can be obtained. It is rarely possible to determine the 
character or thickness of the exterior shell of the orthoceratites in 
the Schoharie grit. The septa are extremely thin, often broken or 
distorted, through the process of filling with sediment, while the 
external form of the shell is preserved. The siphuncle, though 
usually well marked in its passage through the septa, is rarely 

to be found in the intermediate space, and, in the best examples, 
is only partially preserved. Specimens which have been cut 
longitudinally directly through the siphuncle, as shown on the 

septa at the two extremities, preserve no evidence of that organ 
in its passage through the chambers, and only a simple mark 
or notch in the intermediate septa. We can account for this 
absence only upon the supposition that the tube has been so 
thin that its walls have been dissolved or broken away during 
the process of filling the cavity with the surrounding sediment. 
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Fig. 110 Ortho- 
eeras stylus:, 

Fig. 111 Orthoceras. 
pravum Fig. 108 Orthoceras pelops 
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In many cases it appears as if the siphuncular tube may have 
been absorbed or otherwise removed before the filling of the 
cavity began.t 

Among the more abundant species are: 

Orthoceras pelops [fig. 108], a large robust species 

with nearly or quite central siphuncle and strongly convex septa; 

Fig. 112 Orthoceras thoas 

Fig.113 Cyrtoceras eugenium 

O. (Actinoceras?) luxum [fig. 109], the most abundant 

species, characterized by moderately tapering form, close-set 

septa and expansion of siphuncle between the septa, as well a 

interseptal organic deposits; O.stylus [fig. 110], easily recog- 

*Hall, James. Palaeontology of New York.  v.5, pt2, p.228. 
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Fig. 114 Gyroceras spinosum 

Fig.115 Trochoceras clio 

189 
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nized by its almost cylindric and very slender form; O. prayum 

(fig. 111], distinguished from the preceding by its larger size and 

widely separated septa and O. (Cycloceras ?) thoas | 

[fig. 112], a cylindric annulated species, with deep camerae and 

moniliform siphuncle, 

Among the cyrtoceratites, or curved cephalopods, Cyrto- 

ceras (Rhizoceras) eugenium [fig. 113] easily ranks — 

first in point of abundance. It 

is a long, slender form with a 

gentle curvature and slightly — 

elliptic cross-section. The sur- 

face is marked by regular and — 

prominent foliate ridges or ex- 

pansions of the shell which 

are strongly deflected back- 

ward in a hyponomic sinus on — 

the ventral or outside surface © 

of the curved shell. Between — 

the folds are fine transverse 

and longitudinal striae. The ~ 

eyroceracones or loose-coiled — 

nautiloids are represented by ~ 

Gyroceras spinosum [fig. 114], which is easily known by — 

the spinose ventral ridges and the additional row of tubular 

spines on either side of the venter. The torticones, finally, or 

Fig. 116 Trochoceras eugenium 

those in which the coil is not in a single plane are represented — 

among many others by Trochoceras clio [fig. 115],a left- I 

handed or sinistral loose coil of about three volutions which — 

enlarge gradually and leave a moderate umbilicus at the base, — 

while the surface is marked by numerous, rather faint, rounded 

annulations crossed in well preserved specimens by sharp longi a 

tudinal striae. Tr. (Pteroceras?) eugenium [fig. 116] 4 

in which the whorls expand more rapidly than in the preceding — 

and the surface is free from crenulation, is also among the more — 

common species of this type. 
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Trilobites are well represented in the Schoharie grit. Calym- 

mene platys [fig. 117], the last and the largest of the genus, 

_ differs so little from its predecessor in the Niagaran that differ- 

Fig.117 Calymmene platys 

ence in size is almost the only notable character. The hypostomae 

of the two species are, however, quite distinct. Another charac- 

teristic type is Phacops cristata [fig. 118], distinguished 

_ from other species of the genus by the axial row of spines which 

| 

Fig.118 Phacops cristata 

extend as far as the pygidium, the short stout spines on the genal 

angles, the strongly protuberant glabella, and the dichotomous 

division in the annulations of the pygidium. Dalmanites 

anchiops var. armatus [fig. 119] is largely represented by 

pygidia, the form of which, together with the upcurving basal 

Spine, is characteristic. The head or cephalon when well pre- 
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served shows a coarsely pustulose glabella, which has a very 

Fig.119 Dalmanites anchiops 
var. armatus 

that a careful analysis of the fauna may show an intermingling 

of derived Oriskany with normal Onondaga species. In the list of 

species from the Scho- 

harie given in chapter 

7, those also found in 

Decewville beds are 

designated by a double 

dagger ({). Of the 123 

Schoharie species only 

17 are so far recorded 

from the Decewville 

in the Decewville beds. 

YORK STATE MUSEUM 

wide anterior lobe and is  sub- 

pentagonal in outline; promi- 

nent crescentic eyes, stout genal 

spines and a strong moderately 

long central or occipital spine 

are further characteristics. — 

Proetus crassimaree 

natus [fig. 120] is likewise 

chiefly represented by pygidia, 

the small size, regular curva- 

ture and marginal rim of which 

easily characterize it. The 

large, smooth glabella with very 

small posterior lobes is also 

readily distinguished. 

Schuchert has suggested the 

possible equivalency of the 

Schoharie grit with the Decew-_ 

ville beds of the Upper Oris- 

kany of Cayuga, Ont. He holds 
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Onondaga limestone 

The Schoharie grit passes upward by imperceptible stages into 

a moderately pure limestone of grayish color and arenaceous or 

muddy texture. Chert nodules are common but fossils are not 

very abundant in the outcrops of this formation about Schoharie. 

The rock is usually thin bedded, specially in its lower portion, 

but massive strata, producing good quarry stone, are not uncom- 

mon. The most extensive quarrying operations in this formation 

are within the limits of the village of Cobleskill, but only the 

upper beds of the formation are exposed here. Perhaps the best 

exposure of the formation is along the bed of the small stream 

which cuts the northern face of Sunset hill at East Cobleskill. 

The total thickness here, according to the measurements of Pro- 

fessor Prosser, is 95 feet, but only something over 60 feet of this 

thickness is exposed in the bed of the stream. Numerous falls 

are caused by the heavier beds, while joint fissures everywhere 

traverse the rock. These fissures are frequently widened by 

solution, and along them the stream is in places drawn off into 

underground drainage. Other good exposures of the rock are 

on the summit of West hill, where from 20 to 30 feet of this 

formation remain. Though heavily forested, the ledges are well 

exposed, and are generally broken into huge blocks by the 

numerous widened fissures which traverse it. Along the road 

between Dann’s hill and Sunset hill, ledges of the Upper Onon- 

daga crop out abundantly. Near the northeastern end of the 

outcrop the rock has the characteristics of a coral reef with 

Species of Favosites, Zaphrentis and Eridophyllum occurring in 

abundance. The coral reef structure is characteristic of this 

formation in other parts of the State, and it is most probable 

that in this region numerous other reefs occur, which were the 

source of the lime sand and mud from which these clastic lime- 

stones were made. Good exposures of this limestone are also 

found on the small creek which descends the east face of the 

depression between Sunset hill and South hill, opposite Fris- 

bys mill and again on the slope of East mountain, where 
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Fig. 121 

NEW 

Favosites basalticus 

Fig. 125 Leptaena rhomboid- 
alis 

YORK STATE MUSEUM 

Fig. 173 Zaphrentis prolifica 
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nearly 100 feet are exposed in successively outcropping ledges 

above the Esopus shales. At Borst Mills, a mile above Middle- 

burg, the Onondaga crosses the Schoharie kill, producing a low 

fall with ledges visible along the bank. 

Fossils of the Onondaga limestone 

A complete list of the Onondaga fossils found in the Schoharie 

region is given in chapter 7. A few of the more characteristic 

may be noted here. Of the corals 

making up the reefs, only a few 

are cited here and in the list, 

Since no complete study of the 

coral fauna of the New York 

Onondaga has been made. The 

following are abundant: Favo- 

Sites basalticus [fig. 121, 

122], most readily recognized 

by the single, rarely double, row 

of large mural pores in each wall 

of the corallites; F. epider- 

matus with two or more rows 

of mural pores on each. face of te dae ahr pencodonta 

the corallite separated by faint 

elevated ridges; Zaphrentis prolifica [fig. 1237, a 

Short curved, hornlike species with the septa slightly twisted at 

Memscenters ©Cyathophyllum robustum, a_ large, 

robust, cylindric species with numerous thin septa and an abun- 

dance of dissepimental tissue. With these occur several species 

of Dendropora, slender, more or less cylindric and branching 

Stems with the corallites opening in circular or oval apertures 

superficially far apart. 

Among the brachiopods the following may be noted: Ortho- 

thetes pandora [fig. 124], a reversed strophomenoid shell, 

Slightly unsymmetric, with the pedicle valve moderately concave 

anteriorly and with radiating striae increased by intercalation 

and crenulated by concentric striae; Leptaena rhom- 
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boidalis [fig 125]; Stropheodonta inaequiradi- 

ata [fig. 126], a very convex species with sharp striae, alternat- 

ingly coarse and fine; S. hemispherica [fig. 127], a large, 

robust and strongly convex species and Strophonella 

ampla [fig. 98], already noted in the account of the Schoharie 

erit fossils. 

Among the Spirifers are: Spirifer duodenarius [fig. 

128], recognized by its extended hinge line and broadly rounded 

plications, together with well marked concentric lamellose lines 

which are strong however in the best preserved specimens only. 

Fig. 127 Stropheodonta hemispherica 

The species is also abundantly represented by molds in the Scho- 

harie grit. Sp. acuminatus [fig, 129], one of the large and 

most robust species in this formation with a very prominent and 

sharp sinus in the pedicle and corresponding strong elevation in 

the brachial valve, forming a pronounced anterior deflection with 

plications flatly rounded and with a depression down the center; 

and Sp. divaricatus [fig. 130], still larger than the pre- 

ceding and with the plications extending over the sinus and the 

indistinct fold. 

Other common brachiopods in this formation are: Meris- 

tella nasuta [fig. 181], recognized by its subquadrangular 

outline, strongly incurved beak of pedicle valve and pronounce 

anterior nasute extension; Pentagonia unisulcat 

* 
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Fig. 128 Spirifer duodenarius 

Fig.129 Spirifer acuminatus 
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Fig. 131 Meristella nasuta 
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[fig. 182], easily recognized by its peculiar form; Atrypa 

reticularis [fig. 183], generally quite robust; and Pen- 

tamerella arata [fig. 100], a pentameroid shell with 

strongly arching beak as in Gypidula, but with sinus in the 

pedicle valve and cor- 

responding fold in the 

brachial valve, though 

these are not always - 

pronounced. Strong 

bifurcating rounded 

plications cover all ex- 

cept the upper part of 

me beak. Finally 

among the more com- 

mon species should 
Be named Amphi- Fig. 132 Pentagonia unisulcata 

genia elongata [fig. 134], which when full grown is a 

large, terebratuloid shell not unlike Rensselaeria but proportion- 

ally wider. The internal characters are pentameroid and the sur- 

face is covered with fine 

radiating striae. 

Among the gastropods 

the following are com- 

mon and characteristic: 

Platyceras. dumo- 

stim | jie. ais], “an 

extremely spinose shell, 

with the apex enrolled. 
Fig. 133 Atrypa reticularis 

The form varies from sub- 

cylindric in the adult to extremely ventricose. Diaphoros- 

toma lineatum [fig. 136], a close coiled, nonumbilicate, 

low-spired shell, with uniformly enlarging suborbicular aperture, 

and fine spiral striae cancellated by the lines of growth. 

Euomphalus decewi [fig. 137], a flat coiled shell with 

the whorls enrolled in nearly the same plane and barely touch- 

ing, and with a strong carina on the upper part of the last whorl, 
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marking a marginal slit or notch; surface with fine lines of 

growth; and Phanerotinus laxus [fig. 138], a very loose 

coiled shell with widely separated whorls gradually enlarging 

toward the subcircular aperture and coiling nearly in the same 

plane. 

Fig. 134 Amphigenia elongata 

The pteropods are represented by Tentaculites scalari- 

formis [fig. 1389], a strongly and regularly annulated, elon- 

gated cone, with the subequal interspaces marked by fine, even 

transverse striae. ; 

Among the cephalopods occur: Cyrtoceras eugeniu n 

[fig. 118], already described under the Schoharie grit; Gyro- 
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‘Fig. 1385 Platyceras dumosum 

Fig. 1386 Diaphorostoma lineatum 

Fig. 1387 Euomphalus decewi Fig. 188 Phanerotinus 
laxus 
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Fig. 189 Teutaculites 
scalariformis 

Fig. 140 Gyroceras trivolve 
(dorsal and ventral views) 

Fig. 141 Gyroceras trivolve (side view) 
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ceras trivolve [fig. 140, 141], similar to the preceding but 

more strongly coiled, with similar surface markings, evidently the 

direct successor of the first species; G. matheri [fig. 142], 

like G. trivolve, but with more prominent, distant, irreg- 

ular, concentric ridges, which are extended about 10 mm beyon 

the shell, and a symmetric cross section; G. undulatum 

(fig. 145], a closer coiled species than the preceding, with strong, 

undulatum, but with the undulations replaced by nodes. 

along the lateral margins of the coil. 

The trilobites are represented by Dalmanites (Odont 0- 

cephalus) selenurus [fig. 145], of which the pygidia are 

most common, and readily recognized by the double prongs of the 

base, while the cephalon may be known by the anterior crest and 

the form of the glabella; D. calypso [fig. 146], easily identi- 

row of flattened spines; Lichas (Conolichas) eriopis 
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Fig. 145 Dalmanites (Odonto- Fig.146 Dalmanites calypso 
cephalus) selenurus 

Fig 

Fig. 147 Lichas (Conolichas) eriopis 

Fig. 149 Proetus clarus 
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[fig. 147], marked by the strongly trilobed and pustulose central 

portion of the head and a strongly spinose pygidium; Proetus 

folliceps [fig. 148] and P. clarus [fig. 149], the former 

distinguished by its rounded cardinal angles, tumid, faintly fur- 

rowed glabella and rounded pygidium without marginal fold; the 

fatter by long cardinal angles, glabella without lobes, and short 

crescentic pygidium with marginal fold. 

Marcellus shale 

In all the hills bounding the Schoharie valley between Scho- 

harie and Middleburg, with the exception of West hill, the Onon- 

daga limestone is succeeded by about 180 feet of black, fissile 
shales, which split up into thin leaves and become more or less 

rusty on exposure. These are the Marcellus shales, which repre-_ 

sent the mud deposits succeeding the coral reefs of the Onondaga 

period. They are not extensively exposed in this region, for on 

ail the hillsides they have weathered so much that the out- 

crops are covered with soil. They form the gentler slopes above 

the limestone terrace, and are surmounted by the steeper slopes. 

of the arenaceous Hamilton beds overlying them. : 

One of the few accessible localities where the Marcellus shales 

can be examined is on the eastern base of South hill, northwest 

of Middleburg. North of the farm of Mr Henry V. Pindar and 

between it and a point opposite Borst Mills (at which locality 

the top of the Onondaga forms the river bed) several exposures: 

occur in the bottoms of small streamlets which incise the slope. 

of the hill. Some of the beds are exposed along the road, 

where it descends to the flats of the river. The highest beds are 

best shown about a quarter of a mile north of Mr Pindar’s 

house, where an unsuccessful attempt has been made to mine the 

upper layers for coal [map: VIII i, 87]. This locality is best 

approached by a path which branches from the road where this 

has reached the level of the flats. At the “coal mine” the shale 

is very black and carbonaceous, the upper four feet having suf- 

fered some crushing and internal shearing owing to the pressure 

of the overlying rock and the yielding character of these car. 
® 

any 

i aeiee mL 
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bonaceous beds. This sliding has resulted in the production of 

numerous sliding planes or “ slickensides ” which show by parallel 

striations the direction of movement. The mass has thus assumed 

the superficial aspect of coal, which has led to the exploitation 

of these beds. The slickensided layers are succeeded by heavy 

bedded, arenaceous strata, chiefly limestones, which belong to the 

Hamilton beds. Fossils here are mostly rare, but the little 

pteropod, Styliolina fissurella and some_ small 

brachiopods are not infrequently met with in the black shales. 

The upper beds of the Marcellus formation are seen along the 

northern slope of Sunset hill above the road which crosses the 

col connecting that hill with Dann’s hill. The outcrops are 

mainly found on the edge of the woods, though occasionally in 

the fields. Dark, often rusty, fissile shales, containing Stylio- 

lina fissurella in abundance, are seen below the sandstones 

of the Hamilton group. Not far below the top of the formation 

are some thin limestone layers, which are almost wholly com- 

posed of two minute brachiopod shells, Liorhynchus 

mysia and Strophalosia truncata, the former pre- 

dominating. With these occur rarely Liorhynchus limi- 

taris. These same beds are again seen in the slope of East 

hiil, southeast of Schoharie, where the surface for 50 to 60 feet 

above the Onondaga is covered with blocks of this limestone, 

which is also largely used in the construction of stone fences. 

The shales with Styliolina continue to about 75 or 80 feet above 

the road, and are capped by the Hamilton sandstones. Prosser 

reports 15 feet of black argillaceous shales in the bank of Mill 

creek on the north end of Vroman’s Nose. These shales contain 

Siomenes Mucronatus? [fig 150], Styliolina fis- 

mmecieae iis 153), Orthoceras subulatum?, and 

erinoid segments. The locality is over a mile above Borst’s 

dam where the base of the Marcellus stands at the level of the 

river. With a dip of about 15 feet to the mile, the base of the 
Mar¢ellus would be carried more than that depth below the river 

level. Furthermore as the outcrop is from 75 to 80 feet above the 
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river level, this would make the total thickness of the Marcellus 

something over 225 feet, which is greater than that found in other 

sections. It is possible that the dip here is less than in other 

portions of the valley. A good exposure of the Marcellus beds is 

found in the bed and banks of Stony brook! southeast of Schoharie, 

At the * Three Corners ” just above the 1000 foot contour line, 

on the road leading up the hill along the banks of the brook, is a 

cascade over the upper beds of the Onondaga limestone. About 

50 yards above the bridge near the confluence of the two branches 

occurs an outcrop of “about 20 inches of dark gray, impure lime- 

stone with Orthoceras marcellense [fig. 154] and 

other fossils which usually accompany Agoniatites ex- 

pansus, though that species has not been observed ”.2 This is 

the eastern extension of the Goniatite (Agoniatite) limestone, 

which is a characteristic member of the Marcellus formation in 

central New York. The elevation of this bed above the top of the 

Onondaga is at the most 30 feet. 

For 16 feet above this the section is covered, then follows a con- 
tinuous exposure of Marcellus shale for nearly a mile, to Borst’s 
sawmill, which is 180 feet above the limestone. The upper beds 
in this section, though retaining their dark blue gray or blackish 
color, carry Spirifer and Chonetes and in this respect suggest cor- 

respondence with the upper beds in western sections which have 
latterly been regarded as pertaining to the Marcellus. 

Typical Hamilton sandy shales are exposed just above Borst’s 
mill. No limestone beds were observed in the section above the 
basal limestone . . . The evidence in this section clearly indi- 
‘ates the rapid extinction of the Agoniatites limestone eastward 
from Otsego county and at points east of that here mentioned no 
outcrops of the horizon or evidence of its index fossils have been 

recorded. 

Other exposures of the Agoniatite limestone are found on the 

Lamoreaux farm, one mile southwest of Schoharie village, and 

on the Rurton farm, one mile still farther south, “At these places 

‘Not Stony creek, which is east of Middleburg. This more northern — 

stream occupies the depression between Hast hill and Hartman’s hill. 

2Clarke, J. M. N. Y. State Mus. Bul. 49, p.123. 

Clarke. Loc. cit. p. 128-24. 
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the limestone lies just below the surface and has been taken out 

for the construction of farm walls, but no exposure is afforded 

which defines the position of the beds in the rock section.’! It is 

from these exposures that the fossils credited to the Goniatite 

limestone of Schoharie, in the Palaeontology of New York, were 

probably obtained. 

Characteristic fossils of the Marcellus beds 

Among the brachiopods characteristic of the shales is Cho- 

netes mucronatus [fig. 150], recognizable by its coarse 

plications and spines parallel to the hinge line; Stropha- 

‘losia truncata [fig.151], readily recognized by the small 

size, Strongly convex pedicle 

valve with truncated apex, and “eres 

surface covered with faint 

Spines, and slightly concave 

spine-covered brachial valves, 

occurring abundantly in the | 

calcareous beds of this formation about Schoharie; and 

Liorhynehus mysia [fig. 152], a small shell readily 

distinguished from other species by its circular form, and few 

strong plications which reach half way from the margin to the 

Fig. 150 Chonetes mucronatu 

beak, and occurring with the preceding species in the limestone 

bed in the Upper Marcellus, but generally more numerous than 

that species. 

Among the pteropods, Styliolina fissurella [fig. 

153| is the most prominent. It is easily recognized by the minute 

_needlelike form, and the depressed central line in the compressed 

| Specimens on the shale. | 

|” The cephalopods are most characteristic of the Agoniatite lime- 

stone. Orthoceras marcellense [fig. 154], of slender 

form with excentric siphuncle and fine concentric surface striae 

and faint longitudinal ridges, is one of the most characteristic. 

| With this occurs Gomphoceras oviforme [fig. 155], a 

| small, short (breviconic) exogastric species, with large trilobate 

1Clarke. Loc. cit. p. 123. 
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Fig. 151 Strophalosia truncata 

Fig. 152 Liorhynchus mysia 

\ Fig. 144 Orthoceras marcellense _ 

Fig. 153 Styliolina’ fissurella 
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aperture and the surface marked by fine lines of growth and 

longitudinal lines, strengthened at regular intervals. 

The nautiloids are represented by Nautilus (Discites) 

marcellensis [fig. 156], characterized by an angularity 

of the umbilical margin of the whorl, by a noded outer or ventro- 

lateral margin, and by a suture having a broad lateral lobe, with 

angular saddles on the umbilical and ventrolateral margins, and — 

a rounded lobe on the venter. 

The goniatites of this limestone are represented by the large 

and characteristic Agoniatites expansus (Vanuxem) 

(fig. 157] (Goniatites vanuxemi Hall). This species 

when adult is a foot or more in greatest diameter, with a large 

living chamber, which has flattened sides and a rounded yenter. 

In the earlier stages of development the venter is flattened and : 

margined by ventrolateral ridges. The surface is furthermore 

ornamented by sinuous ridges. The suture is simple, with a 

narrow ventral or siphonal lobe. Parodiceras dis- 

coideum [fig. 158] is a smaller smooth species, with the um- 

bilicus closed, owing to the close coiling of the shell. This char-_ 

acter is shown even in the young specimens. | 

t 
Hamilton shales 

The Marcellus shales are succeeded by arenaceous beds, chiefly — 

more or less impure quartz sandstones alternating with silicious H 

clay mudrocks which often become shale. In the coarser sand-_ 

stones, brachiopods not infrequently occur, chiefly as molds 

Spirifer granulosus predominating. The lower beds— 

of this series are shown in the cliff of Vroman’s Nose, which rises_ 

some 600 feet above the level of the Schoharie river. The lower 

beds here are dark gray shales and thin sandstones, the former 

becoming more blocky toward the top. In the coarser beds, 

Spirifer granulosus is common together with the 

curio“s marking known as Spirophyton and already representa 

in the Esopus shales. 

Another cliff of Lower Hamilton strata is seen in the soul 

western portion of Hartman’s hill,' east of Middleburg. 

a 

*So named from one of the early settlements of the Palatines at the toot 

of this hill, which was called Hartman’s Dorf. 
~ 
) 
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Fig. 157 Agoniatites expansus (} natural size) 
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cliffs are capped by the harder sandstones of the series and like 

that of Vroman’s Nose, are kept vertical. Higher beds of this 

Series are found in ascending the hill by the road leading east 

from Davis Crossing. Other exposures of the Hamilton shales 

are found in the valleys of Stony creek and the Little Schoharie, 

and at numerous points along the lower slopes of Moheganter hill, 

south of Middleburg. ‘The total thickness of the Hamilton beds 

of this region is about 1500 feet! exclusive of the 180 feet of 

Marcellus. The series consists mainly of sandstones and arenace- 

ous shales, and the fossils in these beds are generally preserved 

only in the form of molds. In the upper beds of the series 

flagging stones are not infrequently found. 

Fossils of the Hamilton beds 

Only a few corals have been obtained from these beds, the 

most common being Ceratopora intermedia (Nichol- 

son) |[fig. 159], composed of irregular cylindric branches, with a 

coarse cystoid structure internally. 

Among the common brachiopods are: | 

Spariter granulosus |[fig. 160] a 

large robust species with moderate hinge 

area, broad rounded sinus, fold with median 

depression and surface covered with gran- 

ules or fine postules ; S p- mucronatus fig. 159 Ceratopora 

[fig. 161] generally extremely mucronate 

with a faint plication in the median sinus and a depression in the 

fold; Chonetes coronatus [fig. 162], a large species 

characterized by fine radial striae, and five or six short oblique 

tubular spines on each side of the beak, a strong cardinal process 

and median septum in the brachial valve; Ch. mucronatus 

[fig. 150], readily recognized by its coarse, rounded plications 

and outward bending spines, parallel to the hinge area; Ch. 

deflectus [fig. 163], a convex species with numerous fine 

striae and abruptly outward-curving cardinal spines; Athyris 
Ee ei ree Se ee 

1Prosser figures out a thickness of 1685 feet for the Hamilton and Mar- 

eellus. N. Y. State Geol. 17th An. Rep’t, p.190. 
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spiriferoides  [fig. 164], a large rotund smooth species 

with valves nearly equally convex and a median depression in 

the anterior portion of the pedicle valve; Cryptonella 

lincklaeni [fig. 165], a terebratuloid shell with strongly 

incurved beak, angular umbonal slopes, punctate shell structure 

and comparatively small and gibbous form; Tropidoleptus 

carinatus |fig. 166], a strophomenoid shell with coarse, 

a a 

Fig. 160 Spirifer granulosus 

rounded plications strongest in the center; Camarotoechia 

prolifica [fig. 167], a rhynchonelloid shell with slender 

angular plications, shallow median sinus which is gently curved 

upward in front, with nearly straight or slightly curved beak, 

and of nearly equal length and breadth in young specimens. 

Among the common pelecypods are: Nucula _ belli- 

striata [fig. 168], characterized by the regular curve of the 

basal margin, the position of the beak, one fourth the length 
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Fig. 161 Spirifer mucronatus 

Fig. 162 Chonetes coronatus 
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Fig. 168 Chonetes deflectus Fig. 165 Cryptonella lincklaeni 

Fig. 164 Athyris spiriferoides 
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‘Fig. 167 Camarotoechia prolifica Fig. 168 Nucula bel)lis- 
triata 
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Fig. 169 Cypricardella 
tenuistriata 

Fig.170 Actinopteria boydi 

Fig.172 Grammysia alveata 
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Fig. 173 Pterinea flabeilum 

Fig.174 Pleurotomaria 
capillaria. x2 

Fig. 176 Bellerophon patulus 

abies iis Pleurotomaria subcomarginata. x2 
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from the margin of the shell, and fine, regular, uniform, con- 

centric striae, together with the hinge structure characteristic 

of the genus; Cypricardellatenuistriata [fig. 169], 

a shell of subrectangular outline with a pronounced umbonal 

Fig. 178 Phacops rana 

Fig.177 Homalonotus dekayi 

angulation and extremely fine, tenuous, concentric striae; 

Actinopteria boydi [fig. 170], an oblique winged shell mH 

with the wing not strongly defined, a marked anterior ear and 
TPs lan strong surface markings with concentric striae, which however 
D> 

do not interrupt the radii; Nyassa arguta (fig. 171], a 

modioloid shell with numerous small teeth beneath the beak, arcu- 
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ate cardinal line, and rounded to angular umbonal slope, 

anterior of which there is a faint oblique depression; Gram- 

mysia alveata [fig. 172], a large coarse shell with strongly 

forward-pointing beak, coarse subregular concentric folds which 

become obsolete on the posterior portion of the shell; Pterinea 

flabellum [fig. 173], an oblique shell with convex left and 

y (WW NSSS 
yY My HANSS N S 

Fig. 179 Spirophyton velum 

flat right valve, large and well defined wing and strong coarse 

radiating striae increased by repeated intercalations of finer ones. 

Among the commoner gastropods are: Pleurotomaria 

capillaria [fig. 174], a strongly sculptured, high spired spe 

cies in which the intersections of the lines of growth and the 

‘spirals are spinose; P.sulcomarginata [fig. 175], another 

Sculptured form, in which the upper portion of the whorl is flat, 

so as to produce a conic spire, with the band on the outer margin 
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of the whorl; Bellerophon patulus [fig. 176], charac. 

terized by a broadly-flaring, nearly circular aperture and a faint 

median deflection of the lines of growth. 

The trilobites are represented by Homalonotus dekayi 

[ fig. 177], a large elongate, linguiform species, with faintly marked 

pygidium, rectangular glabella, subtriangular cephalon, and 

thorax scarcely trilobate; Phacops rana [fig. 178], charae- 

terized by the broad subpentagonal, strongly pustulose glabella, 

prominent eyes, and nearly semicircular pygidium. 

The problematical marking, Spirophyton velum fig. 

179], which differs from the species in the Esopus chiefly by its 

smaller size, is also common in the sandy layers of the Hamilton. 

Sherburne formation 

The Hamilton sandstones grade upward into a series of bluish 

sandstones and greenish shales which constitute the Sherburne 

formation of Vanuxem. West of Schoharie county, from the 

Chenango valley to the meridian of Cayuga lake, where this for- 

mation passes horizontally into the Naples shales of the Portage, 

it is separated from the Hamilton beds by the Tully limestone 

and the Genesee shales. In eastern New York these formations 

are absent as lithic units, and the Sherburne directly succeeds 

the Hamilton. Its thickness is 250 feet or over, and its fossils 

when not merely plant remains, constitute together with those 

of the succeeding Ithaca beds a modified Hamilton fauna, which 

gradually disappears westward. In Greene and Ulster counties, 

this formation is unfossiliferous with the exception of scattered 

plant remains and probably includes the horizon of the “North 

river bluestone.” 

The most accessible locality for the examination of this rock is 

in the upper slopes of Moheganter hill as described in the sections 

in chapter 5, 

In the Schoharie river valley region the line of separation 
between the Hamilton and Sherburne formations is not as clearly 
Shown for part of the distance as it generally is farther west. 
This is due largely to the heavy mantle of drift covering the 
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slopes of part of the hills, also the valley near North Blenheim, 
where the characters of the two formations blend.t 

The Ithaca formation 

The Sherburne flags are succeeded by a series of shales and 

sandstones averaging 500 feet in thickness. These constitute the 

Ithaca formation, the age of which in this section is middle Port- 

age. It contains a modified Hamilton fauna, which in some sec- 

tions made its first appearance in the Sherburne. Tropido- 

leptus carinatus is often abundant, as isalso Spirifer 

mucronatus. Other characteristic fossils are Spirifer 

mesastrialis [fig. 180], characterized by radiating striae on 

the rounded fold and sinus as well as on the flattened plications 

of the rather large valves; Orthonotaundulata [fig. 181], 

a pelecypod shell of elongate form, with long and straight hinge 

line parallel to the basal margin, and with strong undulations or 

wrinkles in the posterior portion, which is delineated by a pro- 

nounced umbonal ridge; Sphenotus truncatus [fig. 182], 

a small elongated pelecypod with angular umbonal ridge, trun- 

cated posterior end, and fine surface striae, and Sph. cune- 

atus [fig. 183], a larger species with more pointed anterior and 

more rounded posterior end, and an additional pronounced ridge 

above the umbonal one. With these are other but rarer species 

as given in the list in chapter 7. 

This formation, like the Sherburne, passes westward into the 

Naples beds, this change being effected beyond the meridian of 

Cayuga lake. In this western region the Ithaca fauna extends 

also much higher up, occupying most of the remaining Portage 

beds. 

Kast of Schoharie county the typical Ithaca conditions dis- 

appeared earlier, and along the eastern front of the Helderbergs 

the Oneonta beds rest directly on the Sherburne if not on the 

upper Hamilton. Thus the lower Oneonta beds of the east are 

the equivalents in time of the Ithaca beds of the Schoharie region 

and farther west, while the higher Oneonta beds replace the upper 

*Prosser, loc. cit, p.205. See also map accompanying Prosser’s article. 
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Fig.181 Orthonota undulata * 

Fig. 183 Sphenotus cuneatus 
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Ithaca beds in the Schoharie region, this replacement however 

not extending beyond central New York. 

In Blenheim township about 500 feet of this formation has 

been noted by Prosser, but northeast from this in Moheganter 

hill, the Ithaca is scarcely represented, the Oneonta beds follow- 

ing almost immediately on the Sherburne. This shows that the 

source of the nonmarine sediments was to the northeast. 

The Oneonta beds 

From the Chenango valley eastward the Ithaca is capped by 
the Oneonta formation which is composed of red and green shales, 
reddish sandstones and coarse grained grayish to greenish gray 
sandstones. These rocks are nearly unfossiliferous, containing 

Fig.18i Archanodon catskillensis 

only an occasional specimen of Archaeopteris and Archan- 

odon catskillensis (Van.) [fig. 184]. The formation has 

a thickness of 550 feet in the Chenango valley, and as the physical 
conditions under which the Oneonta was deposited appeared 
earlier to the eastward it gradually thickens in that direction, till 
in Albany and Greene counties it completely replaces the Ithaca 
formation.) — 

Mietem Archacopteris jacksoani [fig. 185] may be 

recognized by its bipinnate frond and obovate pinnules, which 

narrow toward and are decurrent at the base. The mussel 

Archanodon catskillensis [fig. 184] is elongated and 

not unlike Anodonta of the present time. Clarke has shown its 

Significance as an indicator of fresh or brackish conditions.” 

*Prosser. loc. cit. p.313-14. 

2Clarke, J. M. N. Y. State Mus. Bul. 49, p. 199-208. 

* 
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In Moheganter hill the red shales and sandstones of the One- 

onta make their appearance between 1200 and 1300 feet above 

the level of the Schoharie river. The most easily reached out- 

crops of these beds are on the bare knoll which rises to a height 

of about 2000 feet above sea level behind the house of Mr John 

Vroman on the road leading up Moheganter hill from the school- 

house of district no. 11, 3 miles southwest of Middleburg. 

Catskill series 

This formation succeeds to the Oneonta beds in the eastern 

Helderbergs and the Catskill mountains. It represents the time 

interval during which the marine Chemung strata were deposited 

in western New York and elsewhere. Like the Oneonta, it is a 

nonmarine or estuarine formation and consists chiefly of red 

rock. No representatives are found in the region bordering 

the lower Schoharie, but in the upper gorges of that 

stream, and its tributaries, good exposures of these rocks are 

found. Their general character is indicated in the section from 

the Catskills to Middleburg, given in chapter 5. 

Sequence of events during Middle and Upper Devonic time 

As shown in the preceding chapter, the marine invasion of 

Oriskany time reached Ontario towards the end of that period, 

when the Decewville beds were deposited, embedding their com- 

mingled Oriskanian and Onondagan types. The depositional 

equivalent of these beds in the eastern region appears to be found 

in the Esopus shales. 

The character of this formation is such as to indicate unfavor- 

7 able conditions for the existence of the Decewville fauna in the 

eastern region, and it was not till the end of this period that 

this fauna could invade the eastern region and become that of the 

Schoharie grit. A comparison of the two faunas, i. e. the Scho- 

harie and the Decewville, brings out this probable relationship.* 

The origin of the Onondaga fauna is a question of considerable 

interest. That it was not derived from the Helderbergian nor 

Bsee ch. 7, p. 325. 
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the eastern Oriskany, is apparent on comparison of the faunas 

of the several beds. While the New York Oriskany and the 

Helderbergian faunas are intimately related, the Onondaga fauna 

with its wealth of corals appears to be quite distinct. From 

comparative tables published by Weller, it appears that in the 

brachiopod element alone, the two faunas appear to be related, 

while the most conspicuous differences are in the coral and 

mollusk elements. These latter characteristics of the fauna led 

Weller to say: ‘ Both in its coral element and in its cephalopod 

element, as well as in the remaining mollusks, there is a strong 

suggestion in the Corniferous [Onondaga] of a recurrence, with 

profound modifications to be sure, of the more ancient Niagaran 

fauna, which had occupied the same province at an earlier period.”! 

He further thinks that “it is altogether probable that the Cor- 

niferous |[Onondaga| fauna was in large part truly an evolution 

product from the Niagaran, after that fauna had withdrawn 

from the interior and had become isolated in some province upon 

the border of the continent after the close of Silurian time ”.? 

The new faunal element thus introduced first makes its appear- 

ance during late Oriskany (Decewville) time in the northwestern 

part of the Onondaga sea. During this time, as we have seen, 

the Esopus muds were deposited over all the eastern region, 

representatives having been found as far north as Lake Mem- 

phremagog.? Thus the Oriskany fauna became extinct in the 

eastern portion of the interior Mediterranean sea, but continued 

in the northwestern region where many of the old species became 

modified. 

During this period there occurred the invasion of the new or 

Onondaga fauna, which first became mingled with the surviving 

Oriskanian species to constitute the Decewville fauna. Where 

this fauna came from is an unsettled point. Weller holds that 

its source was in the Arctic regions, but Schuchert thinks the 

1 Jour. Geol. 1902. 10: 425-27. 

2 Loc. cit. p. 428. 

3 Ami, quoted by Schuchert. Am. Geol. 1903, 32: 151. 
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evidence points to an invasion from the south, through the 
“Indiana basin”. [See map, fig. 186]. 

Clarke says in regard to this fauna :! 

The east presents in the arenaceous beds of the Cauda galli 
[Esopus] and Schoharie grit a facies which is not elsewhere seen. 
In clastic character, there is excellent reason for associating 

Fig. 186 Paleogeographic map of Onondaga time. (After Schuchert) 

these beds directly with the deposition of Oriskany sediments as a 
closing stage thereof, and indeed several elements of the striking 

Schoharie fauna indicate derived relations to the Oriskany. 

This might be predicated of the trilobites specially, of the 
brachiopods and lamellibranchs in part, but not of the most 
conspicuous element of the fauna, the cephalopods. For the 

origin of the latter we have yet to search; they may have entered 
New York from the west with the fauna of the limestone and 

*N. Y. State Mus. Bul. 52. 1902. p.667. 
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have wandered into the shallow waters where Schoharie sedi- 
ment was depositing; they may have, on the other hand, come 
in from some source, northeast or southeast, as yet unknown 
to us, and hence be related ancestrally to similar forms of the 
overlying Onondaga limestone. Present evidence seems to favor 

the former conclusion without disparagement to the genetic re- 
lations of these cephalopods to those of the Onondaga. It seems 

justifiable however to assert that the fauna of the Onondaga 
period as a whole, with its noteworthy coral, trilobite, cephalo- 
pod and gastropod facies unequally developed locally, is a com- 
plex congeries, largely from the western reaches of the Ap- 
palachian gulf, but freely inoculated with elements genetically 
from the northeast. The latter may have come in directly, 
geographically and genetically, through the Oriskany province 
of eastern New York or indirectly into the western limestones, 

after migration from New York southward to the end of the 
barrier and thence into the heart of the gulf. The latter seems 
specially probable of the gastropod element. 

As the eastern waters cleared, the new fauna could migrate 

eastward and so become the Schoharie fauna. At this time a 

channel which extended northward along what is now the 

Connecticut valley and thence by way of the St Lawrence 

to the North Atlantic formed an outlet for the Onondaga sea — 

to the northeast. Since black mud strata were deposited in this 

channel till Schoharie time, no migration of pure water species 

from the Atlantic could take place till just before the beginning 

of Onondaga time. But with this channel open, Eurasian types 

which had migrated along the shore of “Atlantis”, a North 

Atlantic continent, could enter the Mississippian sea of eastern 

North America. Schuchert believes that a portion of the Onon- 

daga fauna at least came into the interior sea by this channel, 

while another portion came from the Brazilian region by way 

of the southern or Indiana channel. It seems not unlikely that 

the cephalopod element of the Schoharie entered the Appalachian 

eulf from the northeast by the Connecticut channel, and mi 

grated westward, appearing either as the same species or Im 

modified form in the Onondaga of the western region. The same— 

thing appears to be true of the trilobites, though some as 

Calymmene platysappear earlier or at the same time Im 

a. 
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the western district, i. e. in the Decewville beds. The brachio- 

pods on the other hand seem to have appeared first in the Decew- 

ville beds of the western area and migrated eastward, reaching 

the Schoharie region in Schoharie time.’ 

Toward the end of Onondaga time came the invasion of the 

black muds which produced the Marcellus beds and with these 

the diminutive fauna characteristic of these beds. Clarke holds 

that the Marcellus fauna invaded this territory “ from the south- 

east along the inner or Appalachian face of the interior sea”.? 

The fauna together with the black mud sediments appeared in 

eastern New York before the sedimentation of the Onondaga 
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Fig. 187 Diagram showing relation of Onondaga and Marcellus beds. (After Clarke) 
a, a’, b, Onondaga limestone; c, lower Marcellus shale; d,d’, Agoniatite limestone; 
e, e’, middle Marcellus shale; f, Stafford limestone; g, g’, upper Marcellus shale 

type was completed in western New York. In other words the 

lower 50 feet of the Marcellus of eastern New York is the 

depositional equivalent of the upper Onondaga of western New 

York. Near the end of Onondaga sedimentation in western New 

York, the eastern region over which black mud was depositing, 

was invaded by the last of the Onondaga species, followed 

directly by the “ prenuncial cohorts of the Hamilton fauna”. 

The sedimentation accompanying this invasion produced the 

Agoniatite limestones of the Marcellus, which in the western part 

of the State is a direct successor of the upper Onondaga [fig. 187]. 

This goniatite fauna flourished in the east central district for 

a time, after which it was overwhelmed by the recurrent black 

mud deposits, which were again characterized by the typical 

Marcellus fauna. <A second invasion of Hamilton types occurred 

1The recent discovery of the Schoharie fauna in northern Michigan 

shows the extensive transgression of the sea at that time. 

2Clarke, J. M. N. Y. State Mus. Bul. 49. p. 115. 

3 Clarke, loc. cit. p. 187. 
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somewhat later, producing the Stafford limestone of western 

New York. “This invasion, too, was unsuccessful, reaching no 

farther eastward than the eastern part of Ontario county ”.4 

The third invasion into New York of the Hamilton fauna, which 

had come into existence by slow modification of the Onondaga 

species, in the northwestern portion of the interior sea, proved 
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Fig. 188 Paleogeographic map of Hamilton time. (After Schuchert) 

at last successful and permanent and was accompanied by the 

sedimentation which has given us the typical Hamilton beds. 

By this time the interior Palaeozoic sea had increased in size— 

as shown on Schuchert’s map [fig. 188] and a new channel across 

what is now eastern Wisconsin and central Illinois was opened, — 

which connected the eastern or Mississippian sea with the 

Dakota sea to the west of the present Mississippi river. From 
ye ee eee 

1Clarke, loc. cit. 

: 
| 
: 
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this sea a few migrants were added to the fauna which had 

developed from the Onondaga fauna; other migrants continued 

to arrive from the seas covering South America, by way of the 

Indiana passage, while European arrivals continued to enter the 

sea through the Connecticut channel. Whatever the value of 

the eastern channel may have been during Onondaga time, its 

efficiency as a transmitter of foreign invaders was greatly 

diminished during Hamilton time, and before the end of that 

period ceased entirely. This will be realized when the nature 

of the Hamilton sediment in the northeastern portion of the 

Mississippian sea is considered, for it indicates conditions 

which would hardly admit of the introduction of any except the 

most hardy shallow water types from that quarter. 

At the beginning of Portage time, Laurentia, the northern 

continent, and Appalachia, the southeastern continent, were 

again united. 

The apex of the Appalachian gulf during the earlier part of 
Portage time, must have reached to Albany, the northern shore 
approximately following the line of the Mohawk river and the 
Southern shore coming in from the southwest along the inner 

margins of the Appalachian ridges, the two meeting in a narrow 
curve which gave to this inward projection of the sea but rela- 
tively slight breadth. A shoaling of the water at this end of the 
gulf, a differential movement raising the crust in this region, com- 

menced when Portage time was well under way, and produced 
banks which must have become a more or less efficient land 
barrier, throwing the interior coast line well to the west, and 
for a while, probably for the remainder of Portage time and 
perhaps through all the subsequent epoch, excluded forms of 

marine life from these almost landlocked waters. This was the 
place and such the origin of the Oneonta sands. At the head 
of the gulf, where the waters were earliest affected by the bar- 

_ rier, these lie close on the very basal layers of the marine con- 
temporaneous Portage sediments and rise ever higher in the 

section as they encroach southward on the gulf by the outward 
extension of the barriers. Having become shut off from free 

access to the salt water by land bars over which the sea entered 

only at times of stress or when the barrier was parted for a 
pee tes he 

1Schuchert. Am. Geol. 32 :162. 
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while, this apical or Albany segment of the gulf was gradually 
purified by heavy land drainage and became a large brackish or 
fresh-water lagoon in which no true marine organisms could 
flourish [fig. 189]. 

q L . 

Maes 
ai 

Roch 

(After Clarke) Fig. 189 Paleogeographie map of Portage time. 
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The possibility that the 
sediments in question are of continental origin, i. e. accumulated above sea — 

level by river wash and occasional ponding, must not be overlooked. In 

either case, these red rocks would be the lithic equivalent of the Old Re 

sandstone of Great Britain. 

N. Y. State Mus. Mem. 6, p. 204-5. 1Clarke, J. M. 
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from a new fauna arriving from Eurasia by way of a passage 

opened to the Pacific across the northwestern states and terri- 

tories; but later it was forced into competition with that same 

fauna. This was the European Intumescens fauna, rich in 

goniatites, cardioconchs and other types. The beds carrying 

this fauna have been named the “ Naples beds” by Clarke. They 

are not found in the Schoharie region where the Sherburne and 

Ithaca beds represent them. The latter are succeeded in this 

region by the red sediments of the Oneonta. Going westward 

these covering red beds appear later and later, the beds with the 

Ithaca fauna continuing higher till the whole of the marine 

Portage is present. Marine sedimentation continued in the 

southwestern part of New York beyond the close of Chemung 

time, when the nonmarine red phase of deposition, which in the 

eastern region resulted in the formation of the Catskill beds, 

finally reached that district probably after Pocono beds had been 

forming for some time in the Appalachian district. 
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: 

Chapter 5 

CHARACTERISTIC SECTIONS IN THE SCHOHARIE REGION 

The following sections are given to bring out the detail of the 

stratigraphy of the Schoharie region. 

Several of the sections have previously been published, among 

these the detailed section of the Hamilton and Upper Devonie 

strata made by Prosser. This indefatigable worker in the Pale 

ozoic stratigraphy of eastern United States has put all students of 

that subject under lasting obligations by his extensive and de 

tailed investigations of the succession of strata and the distri- 

bution of species in these regions. 

Prosser’s sections are freely reproduced in this chapter wit n 

such slight modifications as were desirable to bring them into 

harmony of arrangement with the general plan of this work’. 

1 Section of the old Brown quarry of Schoharie 2 

This abandoned quarry is in the hollow between the cemete y 

and the road leading east from Schoharie postofiice. The quarr, 

wall described is just to the north of the road and wholly below it. 

Near the Brown quarry, 14 mile southeast of the Schoharie pe t 

office, the Salina (Brayman) shales are exposed by the roadside. 

In the quarry there is exposed the basal member of the Cobleskill, 

38 inches thick. This layer is hard and compact and except where 

weathered, fossils can be obtained from it only with difficulty 

This layer is followed by one 16 inches thick, locally known as the 

marble layer on account of the beautiful polish which it takes. 

The marble layer is followed by thin layers 1 to 3 inches thick 

having a somewhat sandy texture and quite fossiliferous. 

The faunas from the different layers vary somewhat. In the 

in large numbers. Chaetetes sp. and Tentaculites 

sp. undet. are also found in the thin layers. From the basal layer 

a single specimen of Leptaena rhomboidalis has been 

obtained. This species was also found at Clarke’s cave west of 

Schoharie. It is however very rare in the Cobleskill of Schoharie 

county? | 

! Prof. Prosser 

so as to embody the results of his latest studies. 
2Hartnagel, C. A. N. Y. State Mus. Bul. 69. 1908, p. 1120-21. 
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The following section will show the relation of the Cobleskill 
to the overlying rock as it is exposed in the nearly vertical wall 

of the Brown quarry. 

Section of Brown quarry modified from Hartnagel’s section 

Rondout Feet Inches 

“e7 Thin bedded, light colored waterlime........... as 10 

e6 Blue lime mudrock with corals in fragment..... 2 1 

e5 Blue ‘limestone with corals (like e 6)........... 2 1 

e4 Fine, somewhat argillaceous lime sandrock 

weathering earthy, with Favosites and Stro- 

matopora, and with Camarotoechia? 

Moge isla ta and other fossils...........5.% 1 2 

e3 Clayey weathered layer with Favosites........ ae 4 

e2 Argillaceous lime mudrock with Favosites and 

Gamarotoechia? laméllata ).:.... 1 10 

Peoiai~eand clayey JAyers... 2... wc ee ee os se 10 

Cobleskill 

d3 Thin limestone layer somewhat arenaceous in 

“WESETINIQ® oc nec Re etic eit ee anes d a eer Pe ei arana bg 10 

See eeumescone (marble layer).......0....-.6.004 1 4 

d1 Highly crystalline crinoidal lime sandrock with 

conglomeratic character, due to fragments of 

Favosites and Stromatopora. No complete 

Me MismyeTe<ODSCLVEd. 6. s 0. sc,5 oy et eles ose 3 2 

MamMmCOMleSKi 0... Pot ke yh el a. eae es 5 4 

brayman shales (c) exposed on roadside.......... 1 

2 Section in Vroman’s quarry 

This is from 400-500 feet south of the point 

where the Cobleskill crops out on the road leading 

east from Schoharie postoffice. The 

quarry has been opened in the terrace 

formed by the Cobleskill and Lower Ron- 

dout beds and in the lower part 

of which the Brown quarry is 

: situated. The beds exposed in 

this quarry belong to the Rondout series (e), beds el, e2 and e3 
_ being absent here, but exposed in the Brown quarry. 

Fig. 190 Section of Vroman’s quarry 
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The section [fig. 190] is as follows: 

Till, with numerous boulders. ...........+++++5 

Rondout waterlime 

e9 Weathered lime mudrock, somewhat arenaceous 

IW TOKCUNC. oa 5s b/vie teehee ble ed 

e8 Weathered lime mudrock similar to the preced- 

ing. [This and the next lower bed below 

the soil become porous through weathering, 

changing to a soft, friable and rotten rock.].. 

e7 Lime mudrock weathering brownish in thin lay- 

ers separated by shaly streaks which are dis- 

continuous, the whole varying in thickness 

from 16 to 20 inches. . «0.0.6. .s 6+ aa» oe eet 

e6 Dark lime mudrock containing many small frag- 

ments of Favosites and Stromatopora. Some of 

these are overturned and all are fragmentary, 

showing much wearing. Stromatopora is more 

abundant than Favosites. The fragments are 

equally common in the upper and the lower 

portion of the bed, and they are almost abun- 

dant enough to make the rock a lime congloni- 

erate with the corals forming the pebbles held 

in a muddy paste. .......-5 ee bene ce de deees 

e5 A bed of somewhat more arenaceous texture but 

a yery pure limestone in composition, It con 

tains large heads of Favosites and Stroma- 

topora, but most of them appear to be frag- 

mentary or overturned. Between this and the 

preceding higher bed are some shaly layers 

containing small but complete heads of 

Favosites helderbergiae prece: 

dens and Stromatopora. With them occur 

GCamarotoechia? lamellata and 

Leperditia cf. jonesi. The thickness 

varies from 18 to 21 inches.........+.++eee 

Feet Inches 

2 

pallies 
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Feet Inches 

e4 More or less arenaceous lime mudrock similar 

to bed 5. It is rubbly from the presence of 

coral fragments. It is thin bedded with the 

bedding planes well marked. Contains F. 

Merderbergviae precedens, often 

Overturned. To. base of quarry............. i 

From the lower three beds Hartnagel obtained the following 

Cobleskill fauna, which is thus seen to extend up into the Ron- 

dout. 

Favosites helderbergiae precedens 

Stromatopora cf. antiqua 
Camarotoechia litchfieldensis 

Orthothetes interstriatus 

Camarotoechia? lamellata 

Spirifer corallinensis 

Whitfieldella nucleoclata 

Pterinea securiformis 

Orthoceras 

10 Beyrichia 

11 Leperditia cf. jonesi 

OMA DOF WW eH 

Feet Inches 

Moimieexposure of Rondout.............-..0026. 8 8 

Twenty feet higher in the field are quarried 2 feet and 6 inches 

of dark lime mudrock, the upper 6 inches of which contain 

Mmrrrer vanuxemi, Leperditia alta, etc. The 

rock has a ringing sound when struck with a hammer, and be- 

tween the layers are found occasional shaly streaks. It belongs 

to the Manlius beds. 

3 Section of lower part of East hill at Mix and O’Reilly’s quarry 

Plate 16 

The section begins at the road above the quarry and continues 

downward to the lowest exposures near the stone crusher. 

Coeymans Feet Inches 

nie I @oeymans limestone, about............... 15 

Transition beds 

g 4-7 MeR CCR aes Os ete ae seo Ree he 4-5 

g 3 imeem TOC WOds Aes: 4 els oa ew 

S 2. (Cepsep rere (ISi Rs eet ie eae arti i ra 3 

Se 
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g 2, 

gl 

Manlius 

r.13 

f 42 

gh 

NEW YORK STATE MUSEUM 

Very fine lime sandrock, almost a mud- 

rock, with Stropheodonta vari- 

S t A i i a . a * > . . O62 cw 8 Bee 8 4.2 6.80 8 ese . . . . eo" a. 2 . . 

Covered. Transition beds, about.......... 

Manlius: about... eh oe eee oI 

Top of quarry 

Massive bed, like f 10, forming topmost 

layer. of (qQuaery 520-26 Ba te eee oats 

Thin bedded dark fossiliferous lime mud- 

rocks: Uike.t Ones. ate wae ee ae ee tke ae 

Massive finely stratified dark but rather 

argillaceous lime mudrocks with S piri- 

fer- ya nw x 6m. oie ‘6 

Thin bedded, irregular, finely arenaceous 

beds and some mudrocks full of the com- 

mon foSsils *.:. 2%. 20 anise ees 2 

Fine lime mudrocks similar to f6 but in 

several thin and thick beds... ... .. [3mm 

Lime mudrocks, occasionally arenaceous 

in texture and in. part 'shaly..0..n.5 ene 

Very fine grained, fossiliferous lime sand- 

rocks, the upper portion nearly a solid 

mass of Tentaculites. .. <4... v= 9) eee 

Thin bedded, irregular lime mudrocks, with 

the usual fossils on weathered surfaces. 

Tentaculites gyracanthus Is 

the most abundant but Leperditia 

alta and Spirifer/vanuseme 

RISO ‘OCCULT |. so. e GA kee ec 

Massive, like {2 a single bed’. ..°% si. see 

Similar to f 2 but thin bedded and the beds 

varying in thickness: 3 <.04.<: ss sue 

Compact, massive, almost black lime mud- 

rock, somewhat arenaceous conchoidal 

and fossiliferous .. <4. uc. he 

bo 

Feet Inches 

6 

3 
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Feet Inches 

ioe Dark gray, irregularly bedded lime mud- 

iPOCIRS  RaSRse Scone ey ec een enn ar rae er 8 

Mower ING ys, Gute aate a 52 Gide atin 2 30 2 

Rondout waterlimes 

e15 Massive lime mudrocks with irregular but 

extremely fine bedding. These irregu- 

larities are like those found in the sec- 

tion of a mud bank. Sometimes portions 

are squeezed out into little humps, some- 

times the laminae become irregular and 

eurly or wrinkled. Small black sub- 

angular fragments of the underlying 

lime mudrocks are frequently common in 

the layers but they are so small that 

they are readily overlooked. In some 

cases these pebbles are most abundant 

TE, ESTO TES aia Site Grucci cee nar eer ge nec nnee i 6 

e14. Similar to (el2) in two Jayers........... 1 6 

e13 Massive lime mudrocks with fine banding 

on both fresh and weathered surface. 

Oscillation ripple marks are shown in 

the upper part of the section.......... 9 

e12 Thin bedded, gray, fine layered lime mud- 

rock becoming shaly when weathered... 9 

ei Dark, nearly black lime mudrock, rather 

massive bedded, in several tiers with 

splintery or conchoidal fracture, thin 

bedded on weathered surfaces but not 

SIDEUNT gre icy ae ere Verne ce er ee rience / aera 5) 

e 10 Lime mudrocks mostly covered and form- 

MSE HOOK Of The QUaAIry. 225 225. oe +) 

e9toel Lime mudrocks, mostly covered [see sec- 

(EDO), 24) eee Si eis 2 pA a ee rer oc ea ge 12 

MOA EEVOING OWE | GE )ise ese ase cece ve sos 24 6 
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Cobleskill 

NEW YORK STATE MUSEUM 

ditod3 Cobleskill limestone in several beds, not 

Brayman 

‘ie 

Binnewater 

b 

Lorraine 

a 

well exposed... o5.\o faa aes tak eee 

Brayman shales, the higher beds exposed 

on the roadway leading up to the quarry, 

the lower in contact with the basal sand- 

stones shown below the crusher—on rail- 

road track. Thickness as measured by 

Hartnagel. 3°. . it ies hee eee ; 

Basal sandstones, a quartz sandstone of 

yellowish and reddish color, consists 

generally of almost pure quartz grains 

though some beds are slightly argilla- 

ceous. Lower beds thin, the upper thick 

bedded but saccharoidal and containing 

much pyrite like the overlying shales. 

Thickness: estimated: &.. <2 4.32 

Stratigraphic unconformity. 

Lorraine sandstones (?) dark grayish or 

purplish silicious sandrock resembling 

the normal Hudson river sandrock of 

the Helderberg region, and resting on 

shales which have the appearance of 

the normal Hudson river shales in other 

parts of the Helderbergs. These beds 

are very unlike the more friable look- 

ing sandstones which underlie the 

sravyman shales conformably. This and 

the resemblance to the Hudson river 

beds are the only evidence so far obtained 

that the lowest beds of this section are 

Ifudson river. They may however be- 

Feet Inches 

27 

20 
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long to the basal sandstone in which 

J” = case the great stratic unconformity be- 

£73 = tween the higher Champlainic and late 

x Siluric beds is probably below the level 
= of the Schoharie valley at this point. 

fi = 4 Section of city quarry behind the Lutheran cemetery, 

Sn =a Schoharie 

=y _ Fig. 191 and pl. 17 
a? ae 

== This section extends to the top of the cliff at the stairway 

£6 leading to the park behind the cemetery. 

49°24 Coeymans Feet Inches 
4 = hi Typical Coeymans, coarse lime sandrocks 

with typical fossils, forming ledge in the 

woods above the cemetery. At the base 

the cliff is weathered back in a rock shel- 

ter, and it is here, in the lowest layers 

Mab Melocrinus puchydacty!- 

Fig. 191 Section 
of city quarry 

us was found. 

MMICKNeESS APPrOMIMaAtely <0 ce ee ee 15 

Transition beds 

g 4-7 Covered slope with exception of small 

| outcrops of fine lime sandrocks with 

Seco pikeod On ta Varistrrata.. 9 

@3 Very fine lime sandrock almost lime mud- 

rocks with Stropheodonta var- 

PCMUBIMIE CU, cls. Padurern. «Geo date a2 35 SeE Ie ase seeks 

© Z COW SERS 0) iene ee 

@1 Irregularly bedded lime sandrocks and lime 

mudrocks forming upper portion of 

SIUM AUTET AN ANN GMEL ee cn wc or ea os wc acke wire oa'euie! mbes 2 vos 1 

Mote MG HAMISTTIOM 1.8.45 uae nus ses cet 12 

Manlius } 

£13 Irregular beds passing into those above and 

eM Chit Wit Ue ft ha: oi, keae sees seek oe 4 
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f12 Compact even lime mudrocks in two tiers 

with fine uniform bandimg@...; 0 .c.0.0es 

f11 Irregularly bedded mostly thin lime sand- 

rocks and lime mudrocks with Spiri- 

fer vanuxemi, in two tiers........ 

f10 Dark lime mudrocks, fossiliferous and some- 

what arenaceous in texture, with Spiri- 

fer vanuxemi. It forms a single 

massive bed and where weathered shows 

fine bedding lines ........... sits, pbeiear ean 

f 9 Massive lime mudrocks with layers of lime 

sandrocks made of shell fragments and 

whole shells, showing the irregular struc- 

ture given in the annexed diagram [fig. 

192] in the lower parts,,.’o.. 4.0: sa eee 

Fig. 192 Trregularity of strati- 
fication in Manlius. a, lime 
mudrock; Db, lime sandrock 

f 8 Thin bedded lime mudrocks and lime sand- 

rocks much like f5. On weathered sur- 

faces Tentaculites is very abundant. In 

the upper part the beds become somewhat 

thicker and some are sandrocks made of 

shell fragments. Most of the beds are 

fossiliferous and unlike the usual type 

found in the Manlius farther east. Some 

of these beds show irregularity of bedding 

on the weathered surfaces. [Extremely 

fine cross bedding is seen, and some of the 

layers swell out and then thin again as 

seen in fine sandstones generally. Some 

Feet Inches 

4 

ae: 

owas 

2a 
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Feet Inches 

of the beds thin out altogether, and at 

other times there is a rhythmic swelling 

and thinning, suggestive of oscillation 

ripples. A careful examination of the 

weathered edges of these strata will give 

one a good impression of the clastic char- 

acter of these deposits. The wave action 

is almost as marked in these beds as in 

Fig. 193 Ripple structure in Manlius. a, lime mudrock; b, lime sandrock 

any modern deposit of fine sand exposed 

in road cuttings! The bedding of the fine 

lime mudrocks is such ag to fill in by 

horizontal layers the depression in the 

lime sandrocks as shown in the annexed 

diagram [fig. 193]. Layers of iime mud- 

rocks are eroded to form ripples as shown 

Pomeneuce 194. 

NIG SS) (C010 2 Sian ees RON ee een 4 

Fig. 194 Ripple structure in Manlius lime 
mudrock 

f6&f7 Lime sandrock, in places almost made up of 

Tentaculites; Spirifer vanuxemi, 

with rounded and not very strong ribs 

occurs, approaching in character 8S. eri- 

MISES eS oe oe as ARPS aa eeMATORS sire CE lsh 

1Some walls of the quarry, however, do not show this feature because 

they are coated with a layer of calcite, formed there while the wall 

bounded a joint fissure, by lime brought in in solution. 
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Feet Inches 

f 5 Thin bedded lime mudrocks weathering gray 

and averaging an inch or less in thick- 

ness. Tentaculites gyracan- 

thus is abundant on the surfaces of the 

thin layers, when weathered, and this 

is one of the best places for collecting this 

fossil. With it occur Spirifer van- 

uxemi and Monotrypella ar- 

buscul Us. .4.6 Netw tte eee 1 3 

f 4 Lime mudrock somewhat arenaceous in 

texture with Leperditia alta and 

bo a, few other fossils’... ,.: om eee Cee 

f 38 Dark lime mudrock, of sufficiently arena- 

ceous texture to be rough on the weathered 

surfaces, and showing fine stratification 

on exposed edge, continuing below the 

floor of ‘the quarry: « :° saan. soe 1 6 

Total Manlius exposed........ 5a 26 10 

5 Section in Becker’s quarry below Lasell park 

Plate 18 

This section begins at the highest outcrops of limestone in the 

bed of the small stream which traverses the park. The succession 

is as follows [fig. 195] : 

Coeymans Feet Inches 

h2-hx Lime sandrocks with fossils, exposed at in- 

tervals in low ledges in the park, chiefly 

thin bedded and mostly covered......... 33 

hi Crystalline lime sandrock forming a eliff 

and containing Sieberella gale- 

ata, Orthothetes and other brachio- 

pods, together with numerous crinoid 

FONTS ose is Feu Gls. Piven ae bt 

Total Coeymans: 2... .S.a: 6 sage 50 
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Transition Feet Inches 

g2-¢7 Thin bedded lime sandrocks and lime mudrocks, 

with shaly argillaceous beds, the whole weath- 

ering back in a slope, with the Coeymans over- 

PA MOUNO . ss 

ae ee 
pada Sie Es aR 

a a a 
i 2_ eT” 
a 

y . SSS 

Sf 0-2 SSS (eee 

Fig. 195 Section in Becker’s quarry 

gi-g2 Thin bedded limestones mostly weathering into 

a sloping bank and merging into the beds be- 

low and above. Approximately saa erorce a ere (( 

PGiict le eI LPON 92 eso ete ee ce ate cs 12 

Manlius 

f13 Beds similar to g1 and not readily separable 

HOMIE THOE aac See alse ai ES a ee law 6 6 

Fig. 196 Lenses of lime mudrock (a) n 
lime sandrock (b). Manlius 

f12 Lime sandrocks like f10 in two beds, 2 feet 

even witha thin shaly partimg.. +. ....-.. 4 

f11 Irregularly bedded thin layered lime sandrock 

with lenses of lime mudrock [fig. 196]. The 

main mass of lime sandrock composed of 

shells and shell fragments 
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Feet Inches 

f10 Compact, irregularly bedded lime sandrock 

forming a single bed and very fossiliferous. 

Spirifer vanuxemi_ predominates. 

With f 11 and f 12 this forms a solid cliff... . 2 

f9-f8 Lime sandrock showing composition of shell 

fragments on the weathered edge and rather 

thin bedded in appearance when weathered. 6 3 

f 7-£6 Heavy bedded lime sandrock, fossiliferous and 

chiefly made up of shell fragments........ 1 3 

£5 Shaly lime mudrock with thin beds of Tenta- 

culite limestone at the middle. Also con- 

tains: Leperdytiai.0 2.5/6 pees sen i: 3 

f4-£3 Dark heavy bedded lime mudrock. The 

smooth weathered cross-section of the rock 

has a curious granular structure like grains 

of sand, which weather slightly in relief. 

They give the rock an oolitic appearance, 

which however is less apparent on fresh 

fracture. This feature, though shown in f 1 

and 2, is eminently characteristic of this 

bed. In it also occur Leperditia 

alta and Spirifer yanuxenm 

though less commonly. Tentaculites 

eyracanthus. also occurs... hy 6 

f 2-f£ 1 Dark heavy bedded lime mudrocks with some 

of the layers banded. Contains Leper- 

ditia .alta ,and  Spirifer..vaue 

UXEMW1 An Bomndance... ore aca eee a 

Total: Manlius-exposed. :.svs'j.e- = anes 33 3 
Rondout 

e12 Compact dark lime mudrock, exposed in the 

road, and apparently the bed forming the 

base of the Quarry. <6. kde meld oe 

e LlL-e 1 Concealed. mostly “o ..icu nd Ses ee cae «ee 

Cobleskill 

d Exposed in. the roads< 2.4.5. 5: te oe meee 1 
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6 Section of syndicate quarry in the hillside behind Vroman’s quarry 

Figure 197 and plate 20 
Soil 

Coeymans Feet Inches 

his Dark tough lime sandrock showing where wea- 

thered innumerable Sieberella gale- 

actus. These sometimes cover the weathered 

surfaces or edges, but are difficult to separate. 

Large fragmentary masses of Favosites 

helderbergiae are common and not in- 

frequently lie overturned........... Sass hoa age a 

I ty A 
i} ty! i! D 

ty i U afl b ji 

| ah \ 4 yt 

? 1 

q A. I tH i. I i i I! [g Bl i] | = [tele A ‘ Y 
SS b Ah N h iat i, iy A B 

Fig. 197 Section ef Syndicate quarry 

hia Lime sandrock with large heads of Favosites 

helderbergiae and Stromatopora appa- 

rently in place w €) 656 Sai ese, 6: 8, 6) O:.e- O65 0! 6) 6) 616) .8) 6 

Transition beds 

¢7 Limestone bed largely made up of Stropheo- 

ieee a Vo ae NSHET: WA ak aise whch i ea oie ws : 

26 Crinoidal lime sandrock 

g5 Dark gray lime mudrocks in lenslike masses em- 

bedded in shale and separated by shaly layer. 

from g6. The shales contain an abundance of 
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Feet Inches 

Stropheodonta varistriata, also 

Strophonella punctulifera, Pter- 

inea textilis and occasionally Un- 

cinulus mutabilis and Tentaculites. 

The limestone lenses contain Camarotoe- 

chia semiplieats® Nan, foc. ee are 10 

g4 Fine lime sandrock with numerous crinoid joints 

which weather in relief. J22%... 4. (32. 10 

g3 Shale with mud lenses, the latter with Cama- 

rotoechia semiplicata var. .g2ce 6 

g 2 Lime sandrocks and lime mudrocks, alternating, 

thin bedded, mostly dark gray in color. Fos- 

sils most common are Camarotoechia 

semiplicata var., in the mudrocks and 

crinoid joints in the sandrocks. Other species 

are Stropheodonta varistriata, 

Spirifer vanuxemi andvar. Cama- 

rotoechia  ventricosa, (“ener 

tella sp.. Dalmanites sp. To base of 

QUATTY 3 «en Pg is Til ae eae ce 5 6 

g1 Thin bedded gray lime mudrocks, somewhat are- 

Manlius 

naceous in the upper part, with occasional 

crinoid joints and with Stropheodonta 

varistriata and occasional Spirifer 

V 2D WX ST. G5, 0 58 Poise ate eee ae 1 8 

f13 Lime mudrock with Spirifer vanuxemi 

in abundance (upper part of bed)......... 8 

t 13 Lower part, to f 5. Mostly covered, exposures 

are found at. intervals. a a eee 20 

f4 (approximately). Ledges of a dark lime mud- 

rock are quarried in the field half way between 

Vroman’s and the Syndicate quarries. The 

rock has a ringing sound when struck with a. 
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hammer, occasional shaly streaks occur be- ge 

tween the layers. The upper 6 inches contain 

abundant Spirifer vanuxemi. and 

Ls & [D-@ WCU Gre lez Va Ni ait: aa gee RP 

Memmi Overcd ANOUL 2... kk eee cee ee nes 7 

TEC 12 SULT EB AS ae to a eae 30 
Rondout 

PCMMUM@ONEPCH. 6.0 ec cee ete tees ties ecewene s 14 

e9-e1 Beds of Vroman’s quarry [section 2] and 

Browns quarry [section 1| total............ 14 

Total Rondout about................:- 29 

251 

Inches 

The total thickness of the Rondout and Manlius of this section 

was found by careful leveling with due correction for the dip to 

be 59 feet and 4 inches. In the Mix and O’Reilly section the 

Manlius was 30 feet and 2 inches, which, if no change has 

occurred in that formation, makes the Rondout here 29 feet and 

2 inches. The Manlius may be thicker here in which case the 

Rondout is thinner. ‘That the Manlius is not thinner is shown by 

the exposure of nearly 27 feet in the city quarry [section 4]. 

7 General section of East hill 
Feet Inches 

q Hamilton fine grained sandstones and sandy 

shales with Stropheodonta, Spirifer and pele- 

cypods to top of East hill (A.T. 1940 ft) 

forming a steep slope mostly wooded. Ap- 

“DEON TENE Pe serene i ee rere cere er a eo Reo 750 

p Marcellus shale showing on Stony brook: 

p5 Black fissile shales with the usual fossils, in- 

eluding Styliolina fissurella, dark 

blue gray or blackish in the upper part with 

Spirifer and Chonetes. About.............. 140 

p4 Limestone layers composed of Liorhynchus 

mysia and Strophalosia truncata 

cactme Terie, /ie AIS lees iene nner a ears 1 

RRA os kp ete Se eee ch es 15 
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Feet Inches 

p2 Agoniatite (Goniatite) limestone, a dark gray, 

impure limestone with Orthoceras mar- 

ecéllense and other fossis oi. «14%. cous 2 

pl Mostly covered: Approximately .3%.i-.. asl 22 

Total :Mareellus= 2.4.00 va fe eee 180 

Forming a gentle cultivated slope, the con- 

tact with the overlying Hamilton forming a 

pronounced change of angle. 

o Onondaga limestone forming a succession of 

rather steep slopes with frequent outcrops. 

The upper beds. are cherty........... oc + Ce es 

n Schoharie grit, mostly covered, but weathered 

fragments are found on the slope of Esopus 

below [estimated] .......... PEPEPE er o> 

m Esopus shales. Chocolate-colored gritty shales 

much checked by weathering and mostly covy- 

ered. Spirophyton cauda-galli in 

some of the higher beds. <... ..%)..- «aye ee 85 

1 Oriskany sandstone. Silicious limestone wea- 

— thering to a brown porous sandrock in which 

the numerous fossils are preserved as molds. 

It forms broad terraces and fields along the 

hill. - Approximately. i272 54% ee 2 4 

k Port Ewen limestones. (?)Gray crystalline time- 

stones, not well exposed, grade downward into 

the Becraft. Estimated thickness about..... 6 

j Becraft limestone. Best exposed in the upper 

Mix and O'Reilly quarry and in the cliffs below 

the highway to the north of this. Highly crys- 

talline calearenyte and often a shell rock or 

coquina. On the weathered surfaces the fossils 

stand out in relief. Spirifer concin: 

nus, Sieberella pseudogaleata, 

Aspidocrinus scutelliformis, etc. lo, 
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Feet Inches 

i New Scotland beds, mostly covered but occasion- 

ally cropping out. Form sloping bank. Ap- 

GUMS Lava rade eh gl «er cia dans ers hee yes wi aaa 115 

h Coeymans, forming a slope above and a cliff part 

of which has been quarried in the middle Mix 

and O’Reilly quarry and about 15 feet of which 

is exposed in the cliff above the lower quarry. 

“LCWELL 2 CCS ee es a a 50 

Transition beds. Mostly covered. About...... 12 

f Manlius as exposed in lower quarry [section 

PAP OLOXMMACLY. Fi. Sa. Swave se se ew aes a 30 

e Rondout, only the upper half of which is exposed 

WMP MONAN TY. te 6 glo ns Hah dueyest ie aid straw ws due 24 6 

d Cobleskill, shown along the road opposite the 

SME ROEUSHET Sah celeb eldniid nt vs tc awe a 6 

¢ Brayman shales, exposed along the road and on 

the track below the crusher................. 27 

b Basal sandstones (Binnewater) exposure esti- 

mated, since the contact with the Lorraine 

WEUSmIS Ot: EXPOSCO. . 2 i cee ccc cals viene oe ere 20 

a Lorraine sandstones and shales, lowest exposure 

0 Te TU sneer eae ae naan ee Aner ee arr ? 5-10 

ouglrock section in Mast hill... 2... ... 1444 

8 General section of West hill 

Fig. 198 

The section of West hill is the most complete and most satis- 

factory. Some of the beds can best be studied along the road 

leading up to West hill along Dann’s hill. The road begins at 

the point where the East Cobleskill road branches off, and climbs 

to the Coeymans terrace on Dann’s hill by a cut in the upper 

Manlius and lower Coeymans. It continues on this terrace to 

a short distance beyond the stream which divides Dann’s hill 

from West hill, and then turns sharply ‘to the left, climbing the 
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New Scotland slope to the Becraft Oriskany terrace, which is 

reached by a final ascent over Becraft ledges. On this terrace 

it continues to the home of Mr George Acker, near which the 

following section is made. A section of this hill was published 

by Prosser The present section is largely based on that but 

some corrections of measurement are made. 
Feet Inches 

o Onondaga limestone, forming the upper lime- 

stone cliffs and the top of the hill which is 

wooded. From 11 to 15 feet are shown in the 

cliffs. The total thickness present is, accord- 

AUER SST So 2 klk 2g TN eee eels 08 MM o6 

n Schoharie grit, not exposed on this side of the 

Pes INTC 6.5 kee ee dee ee eee ee 6-8 

m Esopus shale, not exposed, except at the top 

where large slabs with Spirophyton 

caudagalli occur but forming with the 

Schoharie a continuous steep slope from the 

Oriskany terrace to the cliff of Onondaga”... 95 

] Oriskany sandstones, well exposed in the yard 

of George Acker. The red barn visible from 

Schoharie stands on the top of this bed, where 

the upper hard surface, marked by Spirophy- 

tonlike tracings, have been laid bare by ero- 

sion of the Esopus. Fossils numerous and 

easily obtained from the loose blocks lying 

ERIM NGC ee AP API Ssh se clea dC ad bee bee ee SE eee 6 5) 

k Port Ewen limestones, a dark rather fine crin- 

oidal lime sandrock resembling the Coey- 

Mice APPrONIMATELY 2.5... 2 eee ete ee ee 9 5) 

j Becraft limestone, forming a cliff below the 

road in front of Mr Acker’s house, 154 feet 

*N. Y. State Geol. 18th An. Rep’t. 1899. 

2 Prosser writes me that his section included the 6 feet of Schoharie grit. 

For that interval the barometer gave 108 feet; but it was leveled with a 

hand level by an engineering student who reported 121 feet and that thick- 

ness was used in his section. 
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Feet Inches 

high, Above this is a slope comprising 5 feet 

of the uppermost. Becratt .3.i7ss4. c.ntr aes 21 

i New Scotland beds. Shaly limestones forming 

the middle covered slope of the hill. On the 

surface are numerous fragments of weathered 

rock on which the fossils stand out in relief. 

This is as good a collecting ground of this for- 

mation as any in the Schoharie region. The 

upper beds, consisting of a series of argilla- 

ceous mudrocks with alternating layers of 

concretionary limestone, are shown better 

along the rock shelters and at the arch above 

Sam Clark’s house on Dann’s hill [fig. 1997. 

Along the contact line with the Becraft here 

as well as at Acker’s characteristic fossils are 

found. The upper layers are very calcareous 

and contain Aspidocrinus scutellli- 

£0 rm Ups. fl Bae ea ck eee ee 128 

h Coeymans limestone, massive, dark gray lime- 

stone, chiefly a lime sandrock. The lower 

274 feet form an overhanging cliff, from which 

a fine view of the valley below may be ob- 

tained. The remainder forms a slope, rising 

about 25 feet in 125 horizontal distance. The 

upper beds are full of fossils which may be 

obtained from the outcropping ledges. Thick- 

ness of Coeymans. 2. i5 265): sae: oe 53 

g Transition beds. Weathering back and causing 

the Coeymans to overhang. Prosser finds 8 

feet in this section. While the Manlius is 

correspondingly thicker, the two have a thick- 

ness of 443 feet as against 43 feet on Hast 

Beh cis -c in ivicn cel siete ake. aig ofa’ odes pina ee 8 

f Manlius limestone with Spirifer vanux- 

emi in the highest beds and shaly beds with 

Tentaculites. and other fossils. . 22,11. sues 36 6 
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e Rondout waterlime, thin bedded drab colored 

impure limestones, forming upper part of the 

Meio MU ANITE SMR et Agr fetes a )af at's: +) 6 am eoere) op OS es oi 5 

At the old strontium mine, $ mile farther 

north, the following succession occurs [pl. 

24]: 

REI IINCMUCOS Sn e  cc ewe e ested eee nade 

eg Shaly gray beds with much clay and much de- 

composed. Split up thin. About........... 

pe Gray thin bedded lime mudrocks.............. 

ee Dark massive lime mudrocks forming a single 

DEC 20k Se reer Aha pA Set 

ed Thin bedded impure lime mudrocks weathering 

into a yellowish argillaceous chalky rock. 

Leperditia cf. jonesi was found here. 

ec Dark lime mudrocks in heavy beds and without 

the thin bedding of the lower beds. Numer- 

ous large geodes filled with calcite in crystals 

- or massive, and strontianite in the white mas- 

sive form, occur. Some of the geodes appear 

to have replaced heads of Stromatopora..... 

eb Gray thin bedded waterlimes often quite argil- 

laceous and showing fine stratification. Typi- 

AMMEN CIUCTSMNNC 5 cds 3 Fee eee ee we eee ee 

ea Dark gray massive lime mudrocks with con- 

choidal fracture. Lowest beds exposed...... 

e, eg and eh probably are the same as the 10 

foot bed exposed in the section below Acker’s. 

etoa Mostly covered slope from the creek level to the 

base of the prominent cliff. The Cobleskill 

limestone (d) is exposed at several places on 

the lower slope, but the other beds are covered 

by talus. About 100 feet below the base of the 

_cliff occur ledges of sandstone, probably in the 

TLD IPALUDE ~ 5 oo Sean aaa am Ye ga 

Feet 

10 

Horak ot section approxamately......... 

257 

Inches 
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9 Section of north slope of Sunset hill 

Prosser 

To the south of Howe’s cave and Cobleskill creek is a steep hill, 

rising about 1000 feet above the level of the creek. This is the 

northern slope of Sunset hill, and it affords a fair section of the 

formations in this region. The following gives their approximate 

thickness. 

p-q Marcellus and Hamilton formations from the 

highway to the top of the hill; but the slope is 

mostly covered. Fine pieces of Marcellus 

shale occur on the lower part of this slope, and 

thin Hamilton sandstones were seen toward 

the top of the: DUN: wv tpe.<oios V2. he ee 2 

0 Onondaga limestone; massive, light gray lime- 

stone forming low ledges to the level of the 

highway... : alfa is eedto oe ee ee ae : 

n Schoharie. Covered, included in preceding 

m Hsopus black shales, which weather to a grayish 

color; mostly covered, but 8 feet showing in an 

excavation south of the old house and about 

35) feet above their: base... /:i24 sa) ae os eee 

1 Oriskany sandstone, very fossiliferous; upper 

part a very dark gray to blackish quartzose 

sandstone; lower part lighter gray. Well ex- 

posed, in contact with the subjacent shaly 

limestone, just west of an old house, where it 

is from 14 to 2 feet thieki.ccs se aa 

k Port Ewen shaly limestone; rather thin bedded, 

light gray limestone in which there are fossils. 

j Becraft; massive, light gray limestone, forming 

a steep ledge from 15 to possibly 18 feet in 

CHIGKHESS. 6. C55 sie GR oes as ete eee 

i New Scotland shaly limestone; mostly a covered 

slope with only a little of the limestone shown 

at the top of the Lorman ps sa cee 

Feet Total 

95-437 

100-342 

2-242 

11-240 

15-22 

95-214 
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Feet 

h Massive Coeymans limestone, the lower ledge 

222 feet thick; then a covered slope with a 

Snamered ledge at the top... .. 2.6... ccee sees 53-119 

d tog Covered from the level of the Cobleskill to the 

base of the lowest massive limestone, which is 

apparently about at the junction of the Man- 

MicmrMGnCOCVMANS: ........0. 00. ea ee pea: 66-66 

10 Section of strata at the quarries of the Helderberg Cement Co. 

near Howes Cave 

Plates:4, 1.6, ama 20 

15 Coeymans Feet Inches 

Manlius 

Pi ninemedded lime mudrocks ........6.6..4. 8 ees 12 

13 Massive dark gray lime mudrock “upper curly bed” 38 8 

12 Thin and irregularly bedded lime mudrocks like 

RCC PI fis os a tie a Pees Ain eee he ern see's 5 10 

11 Massive dark eray lime mudrocks in a single bed. 

This is known as the lower curly. It does not 

split on the bedding plane but has a conchoidal 

fracture. It varies in thickness from 84 feet in 

one part of the quarry to nearly 5 feet in another. 

In some portions it is arenaceous in texture. 

A RESIEE. so Lene Ce rem ane tia a ie tar eran ar a 4 

10 Dark lime mudrocks in beds from 1 inch to a foot, - 

irregularly bedded, sometimes rather shaly, to 

PO MUIR O ONPG sk cise! cscs ee oes Wiehe eG Pe wlels ahead ane se 10 

9 Thin bedded ribbon lime mudrocks............. Be 3 

MeN MI UNTTUS Go ceo bwin e's bps ears ew ele yk eee se cee 42 y 

Rondout 

8 Shaly, highly argillaceous lime mudrocks......... 10 

Gereacsive Dluish lime mudrocks..............5..-% 4 

6 Shaly argillaceous lime mudrocks to railroad track 

“EUS LG) 6 gets ie ene it ies ee naar Sa 6 

» Concealed, about 



260 NEW YORK STATE MUSEUM 

Feet Inches 

4 Very thin bedded lime mudrocks, in lavers often a 

quarter of an inch or less in thickness. They are 

finely stratified and contain much clay, and oc- 

casionally lenslike masses, a few inches thick, of 

lime sandrock. Weathers gray and brown. No 

foassiis..:: Abowd) .£ sicosikig Maggie bg ale Scahele Soe eee 10 

38 Cement bed. Lime mudrocks with fragments of 

Favosites, also small heads in the lower portion. 

The rock has a conchoidal fracture, is bluish gray 

when fresh but weathers brownish............. 6 

Total Rondout: 22: 9.3. fee 48 

2. Cobleskill... 2 2c 208 22s ee eee 6 

1 Brayman shales exposed... 04 27.0. 6...) Je sa see 30 

Total... 3s So. ee A 126 9 

11 Section of north end of Moheganter hill 

Prosser 

On the eastern side of the river one mile south of Middleburg 
and about east of the prominent hill on the western side of the 
river known as Vroman’s Nose, are ledges of sandstone and shales 
along the lower slope of the northern part of the Moheganter hill. 
The base of these rocks is approximately 160 feet above the Scho- 
harie river at Middleburg and 200 feet of the section was studied, 
the upper ledge being a heavy sandstone stratum. The dip is 

heavy, being 24° s. 85° w. in one place that was measured and 

on another ledge 24° s. 50° w. The lowest rocks are not very 
coarse but rather argillaceous shales in which fossils are rare. 

Then the shales change to a coarse texture, are more arenaceous, 
Spirifer granulosus (Con.) Hall is common and a few 

other species occur. Above is a bluish, blocky sandstone suc- 

ceeded by arenaceous shales in which Chonetes coro- 

natus (Con.) Hall is common. And so the slope of the hill is 
terraced by ledges of sandstone and coarse shales which dip quite 
rapidly to the south. In the lower arenaceous shales and blocky 
sandstones fine specimens of Spirophyton velum (Van.) 
Hall are common. These rocks are all in the Hamilton forma- 

tion and probably in its lower half. The fossils are: 
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Spirifer acuminatus (Con.) Hall rr 
S. granulosus (Con.) H. € C.a 
S mucronatus (Con.) Bill. ¢ 
S. audaculus (Con.) H. & C. rr 
S. tullius Hall rr 
Chonetes coronatus (Con.) Hall ec 
C. deflectus Hall rr 
C. mucronatus Hall rr 

9 Orthothetes chemungensis (Con.) H. & C. var. 
arctostriatus Hall rr 

10 Athyris spiriferoides (Haton) Hall r 
11 Stropheodonta perplana (Con.) Hall rr 
12 Camarotoechia congregata (Con.) H. & C. rr 
13 Liorhynchus multicostum Hall rr 
14 Paracyclas lirata (Con.) Hall r 
15 Goniophora rugosa (Con.) Miller rr 
16 Modiomorpha concentrica (Con.) Hall rr 
17 Glyptodesma erectum (Con.) Hall rr 
18 Spirophyton velum (Van.) Hall r 

12 Section along the Little Schoharie creek, in the southern part of 

Middleburg and the northwestern part of Broome township, from 

24 to 3 miles south of the village of Middleburg and on the 

eastern side of Moheganter hill 

Prosser, section D 

The first rocks studied are those of a small stone quarry [D?] 
in the southern part of the township about 24 miles south of the 
village. According to the barometer the quarry is some 830 feet 
higher than the Schoharie river at Middleburg. At the base of 

it are 6 feet of blue sandstone covered by 15 feet of shales with 
some thin layers of sandstone. In the shales are plenty of Ham- 
ilton fossils; specially in the thin layers and in some that have 
a rather concretionary structure. The rocks of this quarry are 

in the Hamilton formation and the following fossils were 
collected : 

1 Spirifer granulosus (Con.) H. € C. (7?) ¢@ 
The specimens are poorly preserved. Some show impressions of the pustules 

and one shows fine striz; but in form and general appearance they are like the 
above species. 

2 Camarotoechia congregata (Con. H. & C.) r 
3 Spirifer mucronatus (Con.) Bill. ¢ 
4 Chonetes coronatus (Con.) Hall r 
5 Athyris spiriferoides (Haton) Hall rr 
6 Palaeoneilo maxima (Con.) Hall r 
AEP. emarginata (Con.) Hall rr 
SP. tenuistriata Hall rr 
9 Nuculites triqueter Con. r 

10 Nucula bellistriata (Con.) Hall c 
tN. randalli Hall rr 
#2 Paracyelas lirata (Con.) Hall.r 
18 Modiomorpha subalata (Con.) Hall (?) rr 

Small specimens. 

14 M. mytiloides (Con.) Hall rr 
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5 Goniophora hamiltonensis (//all) Miller rr 
16 G. truncata Hall rr 
17 Cimitaria elongata (Con.) Hall r 
18 Tellinopsis subemarginata (Con.) Hall (?) rr 
19 Sphenotus solenoides Hall (7) rr 

There are no vascular lines on the posterior part of the shell. 

20 Microdon (Cypricardella) tenuistriatus Hall ¢ 
21 Schizodus appressus (Con.) Hall r 
22 Actinopteria boydi (Con.) Hall ¢ 
23 Pterinea flabellum (Con.) Hall rr 
24 Limoptera macroptera (Con.) Hall rr 
25 Pterinopecten undosus Hall (7) rr 
26 Aviculopecten princeps (Con.) Hall (7) rv 
yw 27 Orthoceras crotalum Hall rr 
28 Orbiculoidea (Lindstroemella) aspidium H. & C. rr 

Approximately 340 feet above the stone quarry and south of the 

highway up the hill in northwestern Broome, just over the town- 

ship line, is a small excavation showing blue sandstone (D*) which 
splits into rather thin layers. No fossils were found in the bed 
rock; though there are plenty in loose pieces of stone on the sur- 

face which, however, probably came with the drift. On the high- 

way just after it turns south in the northwestern corner of Broome 
and 145 feet above D‘ are green shales and thin sandstones (D*) 
which are in the Sherburne formation. On the highway 30 feet 
higher near the turn to Franklinton are red and green mottled 

shales and sandstones (D8). Another prominent terrace of gray- 
ish, slightly reddish and greenish shaly sandstone (D!°) appears 
65 feet higher. Below this terrace along the highway are shales 
which are mainly red. At the top of the ridge is grayish and 
greenish gray, coarse grained, thin bedded sandstone (DD). In 
the field plenty of loose red sandstone is found. The summit of 
the hill in the eastern part of Fulton township is only about 35 
feet higher and this summit according to the barometric section 

is 1500 feet above the Schoharie river at Middleburg. 

The rocks from D* to the top of Moheganter hill have in general 

the lithologic characters of the Oneonta formation to which they 

would ordinarily be referred. The reds and greenish gray rocks 
on this hill, however, appear stratigraphically much lower than 

the base of the Oneonta sandstone in the Susquehanna yalley or 

even in the western part of Schoharie county, so that they have 
nearly, if not completely, replaced the rocks of the Ithaca form- 

ation. This fact will be shown still more,clearly by the section 

of the western side of the Moheganter hill in the eastern part of 

Fulton township. This section southeast of Middleburg and up 
the eastern side of Moheganter hill is shown in the following 
diagram. 
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Summary of the section up the Little Schoharie creek 

1500’ |——_. Top of Moheganter hill at corners 

M5! 

1465" |————-. D” Grayish and greenish sandstone 

BB) | 
1430’ |————_| D® Grayish and greenish sandstone 

65’ Oneonta 

1365’ |\_—_—_ D® Red and green mottled sandstone and shale 

30’ 

1335’ |__| D* Green shales 

145’ Sherburne 

1190’ _____| |)‘ Thin blue sandstone 

340’ | D® Covered — 

850’ 

20’ | D? Quarry of blue sandstone and shale 

830’ |__| Hamilton 

515’ | D' Mainly covered 

315’ |__| Bridge across creek 24 miles s.e. of Middleburg 

| 315’ | D' Covered 

Q’ |__| Schoharie river at Middleburg 

13 Section of western slope of Moheganter hill 

Prosser, section C; fig. 200 

Three miles southwest of Middleburg village, near the school- 
house of district no. 11, the face of the hill is cut by a small brook 
and at this locality, a road leaves the river road and climbs to the 
top of the high hill. A section was measured from the level of 
the Schoharie river along the brook and highway to the top of 

the hill at this locality, which from a geological standpoint is a 

very interesting study. The section is near the Middleburg- 

Fulton township line being partly in each township, and its base 
is about opposite Watsonville on the western side of the river. 

The lower 200 feet are covered, largely by sand; but then a ledge 

of coarse, arenaceous shales and thin sandstones (C?) is reached. 
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Mo. 37,C. SECT/ ON 

MUEGWEP HL 
‘ 

’ SMSF MIQILEBUREH, 
Gaar SH4Ev SANOSTONE IN ROAD. 

MEO SHALE 

. TOP OF WL (WW FIELO 

oe 
PS EGER C* | Reo sanosrowe ONEONTA, 

PARTLY COVERED. 

Dire! 
PED Pete es) py ty ce Coarse GRAY SANOSTOWE, 

Few ourcroes, 

GreenisH snares  SHERBUANE, 

Mosrty Coveren. 

Nyassa anoorvern Hamisron Fossizs, 

Covered 3 : ’ 

SWALES wire HAMILTON FOSSILS 

MosTrivy COvER ED ALONG 

POAD AND BROOK < 

SCH 004-HOVSE AT CORNERS 

MosTev COVER LO; SOME EXPOSURES 

OF THIN SANOSTONES, 

AWNENAC fous SHALES 
os é 

THIN SANOSTONES, or.) 

Cove RE D, PARTLY Bf SAND, 

Laver or Stuonania Riva oR Warsowwnle,— 

Fig. 200 Section of west slope of Moheganter hill, (After Prosse 
» 
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This ledge is in the woods where it forms a cliff 30 feet high. The 
dip is between 1$° and 2° s. 70° w. The rocks contain abundant 
Hamilton fossils and belong near the middle part of the formation. 

The following fauna was obtained: 

Spirifer mucronatus (Con.) Bill. ¢ 
granulosus (Con.) H. & C. rr 

Athyris spiriferoides (Haton) Hall ¢ 
Camarotoechia congregata (Con.) H.é C. r 
Microdon (Cypricardella) tenuistriatus Hall (7?) rr 

Imperfect and worn. 

Chonetes mucronatus Hall ¢c 
Specimens larger than the figures of this species. 

Chonetes deflectus Hall ¢ 
Palaeoneilo tenuistriata Hall rr 
Macrodon hamiltoniae Hall rr 

10 Grammysia bisuleata (Con.) Hall r 
11 Tellinopsis subemarginata (Con.) Hall rr 
12 Pterinea flabellum (Con.) Hall rr 
13 Cyrtolites (Cyrtonella) pileolus Hall rr 

eCm yay DD WhwONH 

NR 

From the top of this ledge for 135 feet to the schoolhouse at the 
road corners there are occasional outcrops of arenaceous shales, 

and then for 305 feet along the road and brook the rocks are 
mostly covered. By the side of the highway just above the house of 
Mr George P. Bouck and about one mile above the river road is an 

outcrop of from 8 to 10 feet of Hamilton shales (C*). Those at 

the base are rather fine but the upper ones are coarser. The shales 
are mainly argillaceous and contain numerous Hamilton fossils. 

The list is: 

1 Spirifer mucronatus (Con.) Bill. r 
2 Cryptonella (Eunella) lincklaeni Hall ¢ 
3 Athyris spiriferoides (Haton) Hall rr 
4 Productella dumosa Hall (?) rr 
5 Camarotoechia prolifica (Hall) H. &€ C. rr 
6 Goniophora hamiltonensis (Hall) Miller rr 
7 Nuculites oblongatus Con. rr 
8 Palaeoneilo constricta (Con.) Hall rr 
9 Cimitaria elongata (Con.) Hall (?) rr 

Imperfect. 

10 Actinopteria boydi (Con.) Hall e 

75 feet higher and 755 feet above the Schoharie river are very 

thin, bluish, argillaceous shales (C°). In a layer of somewhat 
coarser shales is an abundance of specimens of Nyassa 

arguta Hall; while a little higher are some thin layers of 

concretionary sandstone. These shales are referred to the Hamil- 

ton formation and the following fossils were collected. 

1 Cryptonella (Eunella) lincklaeni Hall ¢ 
2 Athyris spiriferoides (Haton) Hall a 

Abundant in.a layer of thin, shaly rock. 

3 Camarotoechia prolifica (Hall) H. € O. a 
Abundant in same layer as above. 

4 Spirifer mucronatus (Con.) Bill. rr 
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5 Nyassa arguta Hall aa 
6 Paracyclas lirata (Con.) Hall rr 
7 Goniophora hamiltonensis (all) Miller rr 
S Pterinea flabellum (Con.) Hall rr 

9 Liopteria bigsbyi Hall rr 
O Cyrtolites (Cyrtonella) mitella Mall rr 

By the roadside 240 feet higher and 995 feet above the Schoharie 
river are thin, greenish, argillaceous shales and some that are 

arenaceous (O‘). These shales are referred to the Sherburne 

formation which they closely resemble in lithologic appearance. 

For the succeeding 125 feet the rocks are well covered though there 
is an occasional outcrop of the greenish shales; then a coarse 

grained, greenish gray sandstone (C*) with cross-bedding is 

reached. Then the slope for 115 feet is partly covered with an 

occasional outcrop of the grayish to greenish sandstone. 55 feet 
above the lowest ledge of these sandstones are thinner gray sand- 

stones, and in some rather shaly layers a few imperfectly pre- 

served fossils were found—a remnant of the Ithaca fauna—which 
at that locality, by the changed conditions of deposition had 
narrowly escaped extermination. At 1235 feet above the river 
level is a thick, unusually hard ledge of reddish, indurated sand-— 
stone. Above, the slope though partly covered, shows frequent 

outcrops of red and greenish shales. 95 feet above the top of the 
reddish sandstone at the top of the brow of the hill are soft, 
argillaceous red shales. On the highway, about 20 feet higher 

are grayish, shaly sandstones (C™) and 50 feet higher is another 
outcrop of coarse grained, greenish gray sandstone. The bedding 

is somewhat irregular but not thick and there is a layer of breccia. 

The only fossils found in place in these upper deposits were frag- 

ments of plant stems. By the side of the road, in loose pieces 

above the red shales, specimens of Tropidoleptus cart 
natus (Con.) Hall, Spirifer mucronatus (Con.) Bae 

and Camarotoechia prolifica (Hall) H. & CO. were 
found. It is not probable, however, that these fragments came 

from this part of the hill, but they were undoubtedly left by the — 
ice sheet near the summit of Moheganter hill. On a stone wall 

in this vicinity large flat blocks of sandstone were seen which — 
contained the following species, the first one occurring in large 

numbers : 

1 Chonetes coronatus (Con.) Hall aa 
2 Tropidoleptus carinatus (Con.) Hall a 
3 Camarotoechia prolifica all ¢ 
4 Spirifer mucronatus (Con.) Bill. r 
5 Athyris spiriferoides (Maton) Hall r 

From this last outcrop to the top of the hill at the corners, 
mentioned in section of eastern slope of this hill, is 40 feet, which — 
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makes it 1440 feet above the level of the Schoharie river at its 
base. The barometric section from Middleburg village up the 
Little Schoharie and the eastern slope of the Moheganter hill to 

the road corners made it 1500 feet; so in the elevations there is 
probably not a very serious error in the case of either section. 

er On account of the covered slope it is 
not possible to indicate closely the line of division between 

the Hamilton and Sherburne formations. There are at least 

755 feet of rocks above the level of the Schoharie river 

belonging in the Hamilton, and probably part of the succeed- 
ing covered 240 feet belongs in the same formation. The 240 
feet above the covered zone to the base of the heavy red sandstone 

is referred to the Sherburne and Ithaca formations, the thickness 
of which probably should be increased by a portion of the under- 
lying zone. The rocks from the base of the red sandstone (C’) to 
the summit of the hill are referred to the Oneonta formation. It 

is clearly recognized that to the west of the Schoharie river, rocks 
at this horizon are not red and are not called Oneonta but are 
referred to the Ithaca formation. A little farther east, however, 
along the Schoharie—Albany county line and to the eastward, the 
red rocks near this horizon and still lower have been mapped and 
correlated with the Oneonta formation. In that region it is im- 
possible to follow any line of division between the Ithaca and 
Oneonta formations, for the Oneonta has replaced the Ithaca in 
the same manner as the Catskill replaces the Chemung in Dela- 

ware county, and the author [Professor Prosser] considers it 
advisable to follow the precedent of the state survey and so apply 

_ the term Oneonta formation to these rocks though it is quite true 
_ that they are synchronous with rocks which in the Susquehanna 

valley are referred to the Oneonta, Ithaca and upper Sherburne 
formations. . 

| 14 Section of Vroman’s Nose 

Prosser 

To the southwest of Mill creek is Vroman’s Nose which rises 
some 600 feet above the level of the Schoharie river. The lower 

_ part of the southern face has a steep slope largely covered by 

_ debris from the upper part of the hill, while the upper portion is 

a perpendicular cliff composed mainly of coarse arenaceous shales 

and sandstones. It is certainly a commanding hill when seen 
_ from its foot or at Middleburg, and when seen from the much 

higher hills to the southwest it looks like a hill blocking the 
| Schoharie valley. <A picture of this hill which, unfortunately, 

_ like photographs since taken does not give a very distinct impres- 
_ sion appears in Emmons’s Agriculture of New York. The hill was 
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studied in a rather hurried manner but, approximately, 250 feet 

above the river is the base of the rocks which continue for 370 feet 

to the top of the hill (A*). The lower rocks are dark gray shales 

above which, toward the top of the hill, are rather blocky shales 

and thin sandstones. Hamilton fossils occur in the shales in 

moderate abundance while in some of the coarse, shaly sandstones 

there are numerous specimens of Spirophyton and Spirifer 
granulosus (Con.) H. & C. These rocks all belong in the 

lower part of the Hamilton formation and according to the Sher- 
wood measured section there are 872 feet exposed in the hill, 
below which are about 200 feet covered.t| On the bare sandstone 

ledge at the summit of the hill are conspicuous glacial striae, 
some of them quite deep, which run w. 10° s. 

The following is an approximate section of Vroman’s Nose. 

Section of Vroman’s Nose 

610’ | ———_| Top of hill 7 
Arenaceous shales and sandstones 

Hamilton 
A? 

Shales 
950’ 

150’ A® Covered 

90’ 

15’ | A’® Approximate position of the 15’ of Marcellus 
; shale on Mill creek 

75 

75’ A? Covered 

0’ |———_| Schoharie river 

15 Section along Panther creek from the Schoharie river to about 

two miles below West Fulton and then up the hill to the 
southwest of the creek 

Prosser, section X, fig. 201 

For about 90 feet along the lower part of Panther creek the 

rocks are mostly covered when the foot of the gorge at Bouck’s 

falls is reached. This narrow glen is lined by cliffs of coarse 

shales and thin sandstones (X!) which are apparently over 100 
feet in height. Picture rock, on the southern bank a little below 
the falls is some 8&5 feet above the creek level below the falls; to 

1Am. Phil. Soe. Proc. 17:348. [See section 18 beyond] 
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‘he top of the shales under the hotel is approximately 130 feet, or 

vyome 220 feet above the Schoharie river level. The gorge is 
aarrow, indicating its recent formation and has been cut from 

rocks of Hamilton age. Some distance farther up the creek and 
perhaps not much higher than the top of the shales in the cliff 
at Bouck’s falls is the upper end of the gorge. The rocks (X?) 
consist of shales and sandstones, some of the latter being quite 
massive. On the northern side of the creek the exposure is some 

25 to 30 feet in height and is labelled Blarney stone. The dip is 
apparently heavy, being about 4° s. 30° w. Some of the shales 
contain numerous specimens of Spirifer granulosus 

Con. and other Hamilton fossils. On the underside of a sand- 
stone stratum just above the creek are large numbers of the very 
mucronate form of Spirifer mucronatus (Con.) Bill. 
associated with Chonetes coronatus Con. The fossils 
and the stratigraphic position of the zone show that it is in the 

Hamilton formation. The species listed below were collected at_ 
this locality: 

Spirifer granulosus Con. 
S. mucronatus (Con.) Bul. r 
Tropidoleptus carinatus (Con.) Hall rr 
Camarotoechia prolifica (Hall) H. € C. ¢ 
Nyassa arguta Hall r 
Orthonota undulata Con. rr 
Chonetes coronatus (Von.) Hall ¢ “1D OUP GC Ne 

Above the rocky gorge just described, well toward West Fulton, 

Panther creek flows in a deep gorge, but the sides are covered 

with drift, clay and boulders of all sizes so that the bed rocks are” 
concealed. At the three corners, perhaps 13 miles below West 
Fulton, the section leaves the valley of Panther creek and follows: 
the highway turaing westerly, which ascends the steep hill that 
rises to the south of the creek valley. The road corners, by the 
barometer, are some 190 feet higher than the glen at X? and the 

slope of the hill for over 800 feet is pretty generally covered by 
drift. There are a few exposures along the highway in this 800 
feet of eleyation, as for example (X‘) 145 feet above the corners 
where fixe, bluish, argillaceous shales and somewhat greenish 
sandstones occur. Again, 550 feet higher, toward the top of the 
hill ané@ west of the first road turning to the south, is a ledge of 
rather coarse grained somewhat greenish gray sandstone (X®) 

whiek has been referred to the Sherburne formation. About 145 
feet higher, or by the barometer some 1280 feet above the level of 
the Schoharie river at the bridge below Breakabeen, are the 
bluish, argillaceous shales of X®, This locality is well toward the | 
sammit of this part of the plateau and is to the west of the second — 
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road turning to the south. It is an important outcrop, for some 

of the thin layers of the bluish shales contain abundant 
specimens of a few species of fossils. Spirifer mesa- 

strialis Hall is a common species and this zone is in the 
Ithaca formation which covers the high part of the plateau to the 

south of Panther creek and west of the Schoharie river in the 

southern part of Fulton township. In coarser shales above the 
bluish ones the fossils are not so common. ‘The following species 
were collected in a few minutes and a thorough search would 

undoubtedly materially increase the number. 

1 Spirifer mucronatus (Con.) Bill. a 
2S. mesastrialis Hall ¢ 
3 Orthonota undulata Con. c 
4 Sphenotus truncatus (Con.) Hall a 
5 Schizodus appressus (Con.) Hall rr 
6 S. cf. ellipticus Hall r 
7 Grammysia (Sphenomya) cuneata Hall (?) r 

Specimens broken and imperfectly preserv ed: 

8 Palaeoneilo cf. plana Hall rr 
9 Liopteria bigsbyi Hall r 

10 Athyris spiriferoides (Haton) Hall rr 
11 Orbiculoidea cf. media (Hall) H. &€ C. r 

The pedicle passage seems to be wider than in the figures of this species and 
searcely connected at margin. 

About 45 feet higher, lacking but 10 feet of the summit on the 
highway or approximately 13835 feet above the level of the Scho- 

harie river, iS a coarse grained somewhat greenish gray sandstone 
(X"). On the next ridge to the west, at the same level as 
X", is another outcrop of the coarse grained, massive sandstone 
op which 2 Striae are well preserved, their direction being 
from the n. e. toward the s. w. 

16 Section up Panther creek from West ‘Fulton to its head in the 
western part of Fulton township and then to the summit of 
the divide in the eastern part of Summit township 

Prosser, Section C 

Rather more than one half mile west of the village is a small 

quarry on the northern side of the highway which has furnished 
a part of the foundation stone used in West Fulton and there 

are also layers of blue flagging stone of fair quality. Some of 
the rather irregular sandstones contain numerous specimens of 
Spirifer granulosus (Con.) H. &C. associated with other 
Hamilton species. The quarry’s elevation above Panther creek 

at West Fulton was not determined, but it is clearly several hun- 
dred feet below the top of the Hamilton formation in the lower 
part of the zone called C! of this section. 
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Three and one fourth miles w. n. w. of West Fulton in school 
district no. 7 the main branch of Panther creek turns sharply to 
the north; but the section follows the highway toward Summit 
and the smaller branch of the creek up the hill to the west. Some 

490 feet higher than West Fulton, on the south side of the road 

after crossing the west branch of Panther creek and passing the 
road on which the schoolhouse is located, are quite thin, bluish, 

argillaceous shales (C*) certain layers of which contain abundant 
specimens of the very mucronate form of Spirifer mucro- 

natus (Con.) Bill, associated with Chonetes coronatus 

(Con.) Hall. These shales are clearly in the Hamilton forma- 

tion. The following species were collected : 

Chonetes coronatus (Con.) Hall a 
Spirifer mucronatus (Con.) Bill. a 
Cyrtina hamiltonensis Hall rr 
Camarotoechia congregata (Con.) H. & C. rr 
Macrodon hamiltoniae Hall (7?) rr 

Imperfectly preserved. 

Orthonota undulata Con. rr 
Prothyris lanceolata Hall rr 

ee 

AD 

For 50 feet the hillside is covered, when another outcrop of 

coarser and more arenaceous shales (C*) are reached which also 

contain abundant Hamilton fossils. The shales are capped by 
very thin bedded, even sandstones and the zone is clearly in the 

Hamilton. | 
1 Spirifer granulosus (Con.) H. & C. rr 
2 S. audaculus (Con.) H. & C. ¢e 
3 Camarotoechia congregata (Con.) H. & C. ¢ 
4 Pterinea flabellum (Con.) Hall rr 
5 Liopteria bigsbyi Hall (7) r 

Broken and poorly preserved. 

On the hillside 55 feet above C®, or approximately 595 feet 
higher than West Fulton, are thin, bluish gray sandstones (C*) 
in which a few fossils occur. This ledge is about on a level with 
the small cemetery on the north side of the road, and is appar- 
ently in the Hamilton formation. 40 feet higher is a ledge of 
thin bedded, bluish gray sandstone five feet in thickness. A little 

below this stratum are loose fossils which seem to have come from 

~ this outcrop and apparently show its Hamilton age. At the edge 
of the woods on the south side of the road are ledges of rather 
coarse grained, thin bedded, grayish sandstone (C°). There are 

from 15 to 20 feet of these sandstones exposed, which apparently 
occur on the north side of the road at a little higher elevation. 
No fossils were found except plant stems; but there are numerous 
clay pebbles in some of the layers. This zone is probably near 

the dividing line between the Hamilton and Sherburne forma- 

tions and it is a matter of some uncertainty to which formation 
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it should be referred. On the highway 50 feet higher or 825 feet 
above West Fulton are bluish to greenish argillaceous shales (C®) 
and bluish gray flagging stone. No fossils were found and in 

lithologie characters these rocks closely resemble those of the 
Sherburne formation to which they are referred. Just south of 
the turn on the first road turning south toward Eminence are thin 
bedded, bluish gray, flagging stones (C‘) below which are smooth, 
bluish, argillaceous shales weathering to an olive tint and con- 

taining some concretionary nodules. These shales are about 45 

feet above those of C®. 
On the highway 14 miles east of Summit, in the eastern part 

of Summit township, on the divide, is a layer of rather irregular 
sandstone (C%) which contains a few fossils. There are also 

fossils in bluish, argillaceous shales occurring just above the 
sandstone. On each side of the summit 20 feet below the fos- 
siliferous sandstone are smooth, bluish shales which weather 

olive and some grayish green flagging stone in which fossils were 
not found. This fossiliferous zone is regarded as indicating the 
appearance of the Ithaca fauna, succeeding the barren sandstones 
and shales of the Sherburne formations and it is referred to the - 

Ithaca formation although the hasty search for fossils did not 
yield specimens of Spirifer mesastrialis Hall. The 

list of fossils is as follows: 

1 Spirifer mucronatus (Con.) Bill. c 
ZS. tullius Hall r 
3 Tropidoleptus carinatus (on) Hall r 
4 Microdon (Cypricardella) bellistriatus Con. rr 
5 M. (C. ) gregarius Hall rr 
6 Sphenotus cuneatus (Con.) Hall rr 
7 Schizodus appressus (Con.) Hall rr 

On the south side of the road farther east near the Summit- 
Fulton township line along the upper course of one of the 

branches of the Westkill are coarse, grayish sandstone and 

thinner blue shales (C°). This ledge is 140 feet lower than the 
fossiliferous zone of C® and is probably near the top of the Ham- 
ilton. Fossils occur rather sparingly, the three following species 

having been collected during a few minutes’ search: 

1 Tropidoleptus carinatus (Con.) Hall r 
2 Spirifer sp. rr 

Fragments 

3 Nuculites oblongatus Con. rr 
Large specimen—35 mm long and 19 high 

On the western side of the divide going down into the second 
valley, sandstone and coarse shales containing abundant Hamil- 
ton fossils were found 120 feet below the zone C%. Between the 
two fossiliferous zones are exposures of sandstones and smooth 
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bluish to olive shales which closely resemble, lithologically, those — 
of the typical Sherburne formation. To the north of the road 
and northeast of Summit is a high rounded hill, known as Cobble 
hill, on which are plenty of these fine shales, the Sherburne forma- 
tion apparently capping the hill. 

The section described above may be represented diagrammat- 
ically in the following manner. 

Sunmary of section wp Panther creek from West Fulton to the 

divide west of West Fulton 

| 

950’ |—————. Divide on road 14 miles east of Summit 

945’ C* Shales and sandstones containing fossils 
m5’ | Ithaca 

| | Sd . . 

870’ (-———— | C’ Blnish to olive shales and sandstones on Emi- 
| 487 4 nenee road 

895’ |_| C® Greenish shale and thin bedded sandstone 
50)’ Sherburne 

TO: | 

S80 _© Thin bedded, grayish sandstone 

7155! | 
115’ Covered 

ry hee | 
eathe 5’ | Bluish gray sandstone; loose fossils 
635’ Hamilton 

v 

| 40’ | C 
595’ |_| Thin sandstones with a few fossils 

55’ 

540’ C* Coarser Hamilton shales 

| 50’ | 

490’ |__| C? Fine [Jamilton shales 

| 490’ | O 
(Quarry $ mile west of West Fulton 

| Hamilton 

Q’ |_| Panther creek at West Fulton 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 215 

17 Section of Devonian rocks made in the Catskill mountains at 

Palenville; Kaaterskill creek, New York 

By Mr Andrew Sherwood in 1874* 

Round Top of the Catskill mountains 

152 SS. coarse, gray sandstone 444) 

151 Concealed 48 

150 SS. coarse, gray 16 

149 Concealed 130 

148 SS. coarse, gray 32 

147 Concealed 53 

146 SS. coarse, gray, with many pebbles scattered through it 200 

145 Shaly rock, red PAR 

144 Concealed 37 
143 SS. coarse, gray ;. scattered pebbles 23 

142 Concealed | 3840 

141 SS. coarse gray 19 

140 Concealed 20 

139 Shaly rock, red 50 

138 Concealed 15 

187 SS. coarse, gray - 383 

136 Shaly rock, red 14 

135 SS. coarse, gray 35 

134 Shaly rock, red 2, 

133 SS. coarse, gray 5 

132 Concealed | 50 
131 Conglomerate, coarse 16 

130 SS. reddish 10 

129 Shaly rock, red 11 

128 SS. coarse, gray ID 

127 Conglomerate, coarse 152 

126 Shaly rock, red 47 

125 SS. coarse, gray; pebbles 88 

124 Shaly rock, red 37 

128 SS. coarse, gray; scattered pebbles 38 

122 Concealed 480 

121 SS. coarse, gray 29 

120: Concealed. 219 

119 SS. coarse, dark gray 5 

118 Shaly rock, red De, 

117 Concealed 60 

116 SS. coarse, dark gray 12 

115 Concealed 140 

114 SS. gray, reddish towards the top 40 

113 SS. red and gray; beds of red shaly rock 103 

112 Shaly rock, red 103 

111 SS. gray; fish bone bed 1 foot near the bottom of the 103 ft 8 

Pair hi. soe. Proc. 1877. 17 :346—49, 



276 NEW YORK STATE MUSEUM 

110 Shale greenish and dark blue (some fish bones) 4 
109 SS. gray 20 
108 Shaly rock, red 68 

107 Fish bone bed, 6 to 8 inches W, 

106 Shaly rock, red, mottled with green 11% 
105 Fish bone bed, 6 to 12 inches % 
104 Shaly rock, greenish 2 
108 SS. bluish gray 6 
102 Shaly rock, red, somewhat mottled green 7 
101 Shaly rock, greenish 6 

100 SS. bluish gray 9 
99 Shale, greenish gray 3 
YS Shaly rock, rubbly, variegated, considerable percentage of per- 

oxid of iron 3 
97 SS. bluish gray 47 
96 Shales, red and green 6 
95 Shaly rock, gray and greenish 10 
94 Shaly rock, red and green 6 

SS. bluish and gray; of great thickness at the village of Palen- 
ville (Continued downwards in the following) 

18 Section along the Schoharie creek in Schoharie county, N. Y. 
between Gilboa and Middleburg, from the Catskill down to 
the upper Helderberg 

By Andrew and Clark Sherwood? 

(Continued from the above) 

94 Red shaly rock. (This is supposed to be the same bed no. 94, 

which bottoms the Catskill section of 1874) 12 

Top of Manor Kill cataracts at Sawmill 

93 Bluish gray SS. 15 
92 Gray shaly rock 10 
91 Gray SS. 14 
90 Gray shale 2 
89 Gray shale SS. 15 

88 Red shaly rock, with green bands 12 

87 Thick bedded gray SS. 17 
86 Thin bedded gray SS. 20 
85 Thin bedded gray SS. with plants 9 
S4 Hlard (false bedded, some of it) gray SS. 20 

83 Gray SS. 54 

82 Unknown to foot of cataracts 30 

81 Gray SS. 25 

80 Dark sandy shale 2 

79 Gray SS. (at Gilboa) stumps, leaves, stems 8 

78 Dark shale 6 

77 Gray SS. 10 

+ZLoc. cit. 
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Gray and bluish shale and shaly rock 

Red and green mottled shale 

Reddish hard SS. 

Gray SS. (the top makes the Gilboa falls) 

Gray SS. 

Unknown 

Hard gray SS. (with sharp s. w. dip) 

Unknown 

Gray SS. 

Unknown 

Coarse flaky gray SS. (Makes top of Little Manor Kill fall) 

Unknown 

Gray SS. 

Gray Shaly rock, fossils in upper part 

Gray shaly SS.; top is conglomeratic, some fossils 

Unknown 

Gray flaky SS., fossil plants 

Gray slate and SS. 

Gray SS. 

Unknown 

Hard gray SS. 

Gray and bluish shale, a few fossils 

Gray SS. 

Dark shale 

Unknown 

Gray SS. 

Unknown 

Gray, greenish shale, shaly rock, few fossils 

Gray SS. 

Greenish shale 

Gray SS. (some false bedded) 

Gray SS. and shaly rock 
Greenish rubbly rock 

Gray SS., false bedded (makes Patchen Hollow rapids) 

Unknown 

Massive gray SS., marked horizon 

Dark shaly rock 

Thin bed gray SS. 

Unknown 

Coarse gray SS. 

Unknown 

Gray SS. (part concretionary ) 

Unknown 

Dark, and gray shaly rock (fossils, spirals towards top) 
Unknown 

Gray SS., dark shale in the upper part of it (makes top of the 
Wauhalla) some fossils 

Dark shaly rock 

Gray SS. 

Dark shaly SS., few fossils 

20 

14 

4 

2 

co rm =I 

Araw wv 

¢ 
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27 Gray SS. 

26 Dark shale 

25 Bluish gray SS. 

24 Gray and dark sandy shaly rock 

23 Unknown 

22 Thin bed gray SS.; a little of it false bedded ; some concretionary 

21 Gray sandy shaly rock 

20 Thin bed gray SS. 

19 Gray concretionary rock 

18 Gray shaly SS. (base of Wauhalla mountain) 

17 Bluish gray SS. 

16 Gray and dark bluish black shale (*‘Tow-path” road) 
15 Bluish black and gray shaly rock 

14 Unknown 

18 Dark gray and blackish shaly rock, fossils lower part 

12 Gray and dark blue shaly SS. (lower end of towpath road. 

Probably part of bed at top of Vroman’s Nose) 

11 Gray shaly SS.; top of Vroman’s Nose, passes under water at 

lower end of towpath road (inclination 581 feet in 2 miles, 

making no allowance for fall of Schoharie creek ) 

10 Blackish shale 

9 Gray shale and shaly SS. 

8 Dark gray shale (Vroman’s Nose), fossils most abundant in 

upper part 

7 Unknown up to ledge on Vroman’s Nose. Surface covered with 

dark gray shale. 10 feet of black shale is exposed by road cut 

half a mile west of Vroman’s Nose; and supposed to come in 

this interval of 205 feet 

6 Unknown in Middleburg village 

5 Black shale 

4 (Black shale?) judging by the surface 

3 Black slate 

2 Unknown 

1 Helderberg limestone (Onondaga) 1% a mile below Middleburg, 

at gristmill (makes falls in the Schoharie) 
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Chapter 6 

CHARACTERISTIC SECTIONS IN THE HELDERBERGS 

The following characteristic sections of well known localities 

in the Helderbergs are here added, ‘partly for comparison with 

sections at Schoharie, and partly for the purpose of making this 

guide useful for a wider region than the Schoharie valley. This 

is possible because the strata involved scarcely vary in lithic 

composition and fossil contents over the region here covered. As 

before, extensive use has been made of published sections, specially 

those of Professor Prosser. 

19 Section near Knox 

Prosser 

About 4 miles southwest of Altamont and 114 miles northeast 
of Knox, at a locality known as “the Rocks ” are interesting ex- 
posures of the Helderberg limestones and specially of the Oriskany 
sandstone. This is also an excellent place for collecting Oris- 
kany fossils, and the formation forms the bed of the Altamont— 
Knox highway for some distance. The following section begins 
on the lower road at the Armstrong house, near the foot of the 

hill, and extends to its top. ‘The section is here given in descend- 
ing order. 

Feet Total 

B® Onondaga light gray limestone capping the hill. 
The dip on the face of this ledge is 2° s. 38° w. 

B® Esopus shale, largely covered on the slope to the 
south of the road but showing fairly well in 

small gullies. One fourth of a mile to the 
east is a small quarry in the lower part of the 
eligi OGRE erie a a rene 83-245 

B‘ Very fossiliferous Oriskany sandstone underly- 
ing the road. On top of the sandstone, along 

the road are large numbers of impressions of 

Seeerop hy ton: cauwdagal lio... 2-162 
B? Becraft limestone but a little below the Alta- 

MOM SIMLOX OAC ©. 42 okt se ee Pe eS 10-160 

1This thickness is probably too small due to the considerable horizontal 

distance and strong southerly dip. C. S. P. 
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Feet Total 

B* Mostly covered slope, with occasional exposures 
of shaly limestone [New Scotland.] These 
shales are very fossiliferous, and many species 

may be obtained in some of the small gullies, 

where the following were collected.......... 95-160 

Spirifer macropleura (Conrad) Castelnau al 
S. perlamellosus (Hall) ¢ 

Ss. eyclopterus Hall a 
Hatonia medialis (Vanurem) Hall ¢ 
Leptaena rhomboidalis (Wilekens) H. & C. ¢ 
Stropheodonta becki Hall rr 
Strophonella punctulifera (Con.) Hall r 
S. cavumbona (//all) H. & C. 
Meristella laevis (Van.) Whitfield a 

Trematospira globosa Hall r 
die multistriata Hall rr 
Dalmanella planoconvexa (Hall) H. & C. 
D. subecarinata (Hall) H. & C@. ae 
D. perelegans Sead Bae OF tr 
Rhipidomella oblata (Hall) H. & C. 1x 
Atrypa reticularis (Zin.) Dal. rr 
Uncinulus vellicatus (Hall) H. & C. rr 
Stenoschisma formosum Hall rr 
Lingula centrilineata Hall] rr 
Platyceras ventricosum Con. rr 
Streptelasma strictum Hall rr 

B! Massive ledges of Coeymans limestone. Prob- 
ably the lower part of this zone is transitional 
to the Manlius limestone below; but the latter 
is not. shown at:this plate..: 2... 2. fae 65-65 

20 Altamont section 

Prosser 

The section is given in descending order 

Oriskany. At the top of the second terrace, about 
1} miles southwest of High Point, on the farm of 

Hiram Clickman, is a ledge of massive rock fre- 
quently exposed about the edge of the hill, com- 

posed of the Becraft limestone and Oriskany sand- 

stone. The northern end of the hill was partly 

covered. The Oriskany sandstone is rather dark 

eray, weathering to a brownish color, quite cal- 

careous, and contains many specimens of fossils. 
The thickness varies from 1? to 2 feet............ 2 -736 

The following fossils were found in it: 

Rensselaeria ovoides (HNaton) Hall ¢ 
Spirifer murchisoni Cast. ¢ 
S. arenosus em TTall ¢@ 

la abundant, *=common, r—rare, rr=very rare. 
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4 FKatonia peculiaris (Con.) Hall r 
5 Rhipidomella musculosa (Hall) H. & C. (?) r 
6 Metaplasia pyxidata (Hall) H. € C.r 
7 Hipparionyx proximus Van. r 
8 Meristella lata (Hall) H. &€ C. rr 

There are frequent exposures of this and the next lower forma- 

tions along the highway running southeast to the Indian Ladder 

road, and at various places one or the other forms the bed of the 
road for a distance of several rods. 

4 Feet Total 

Becraft. Ten feet of the Becraft limestone was 

found, but it is probably somewhat thicker, and 
the Oriskany sandstone rests immediately on top. 
The contact is finely shown at several places in the 
woods at this locality, the sandstone resting on 
the massive limestone, so that there are no beds of 
shaly limestone [Port Ewen] between these forma- 

tions, as at Schoharie and Howes Cave. The lime- 
stone is light gray and rather crystalline with the 
usual lithologic characters of the Becraft........ 12+ -7384 

New Scotland. On the partly covered slope south and west of 
the Pentamerus [Coeymans] terrace are occasional ledges of the 
thicker layers of the shaly limestone [New Scotland beds] and 
outcrops of the very much weathered and decomposed calcareous 

shales. These shales contain abundant fossils, and frequently on 
the surface of the slope many nearly perfect shells may be found. 

A hasty collection from such an exposure gave the following 

species : 

1 Spirifer macropleura (Con.) Castelnau ec 
ZS: perlamellosus Hall c 
3S. -eyelopterus Hall ¢ 
4 Trematospira multistriata Hall r 
oT: globosa Hall rr 
6 Leptaena rhomboidalis (Wilckens) H. & C. @ 
7 EHatonia medialis (Van.) Hall a 
8 EB. singularis (Van.) Hall rr 
9 Meristella laevis (Van.) Whitfield a 

10 Orthis (Dalmanella) subcarinata Hall r 
tel ©, (D. ) perelegans Hall rr 
2: 'O. (D. ) planoconyexa Hall r 
13 Orthothetes woolworthanus (Hall) H. & ©. rr 
14 Stropheodonta punctulifera (Con.) Hall rr 
15 Lingula centrilineata Hall rr 

16 Uncinulus campbellanus Hall rr 
tee. vellicatus Hall rr 
1S OR nucleolatus Hall rr 
19 Platyceras tenuiliratum Hall rr 
20 P. gibbosum Hall rr 
21 Streptelasma strictum Hall rr 
22 Monotrypella colliculata Hall rr 
23 Favosites conicus Hall rr 
24 Favosites helderbergiae Hall r 
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Coeymans. At the top of the High Point cliff there 
are 27 feet of Pentamerus [Coeymans] limestone, 

and a little to the south 10 feet more is shown. 

This limestone forms the top of the terrace, which 

extends nearly one mile to the south of the cliff 

before the shaly limestone [New Scotland] is 
reached, but, on account of the heavy dip, it is not 

possible to give its entire thickness.............. 

Manlius. The lower part of the cliff is composed 
mainly of thin bedded, dark blue limestones, haying 

the metallic ring of those composing the Tentacu- 

lite [Manlius] formation, and in the lower part are 
abundant specimens of Tentaculites gyra- 

canthus (Katon) Hall. By the side of the 
High Point path there is 88 feet of this rather 
thin bedded limestone, in all of which Spirifer 
vanuxemi Hall is common, even to the top. 
The Tentaculites was not found in these upper 
layers. At this horizon there is a .lithologic 
change; the upper beds are more massive, breaking 
with an irregular fracture, and Pentamerus 

[Sieberella] galeatus (Dal.) Hall occurs 
near their base, so that the line of division between 
the Tentaculite [Manlius] and Pentamerus | Coey- 
mans] limestones was considered to be represented 
FOV © 3s oyu S user wee can ye oe lee em 

The fossils found in this were: 

AHO FE wwe 

Tentaculites gyracanthus (Hatton) Hall aa 
Spirifer vanuxemi Hall a 
Leperditia alta (Con.) Hall ry 

Modiolopsis dubia Hall rr 
(?) Tellinomya nucleiformis Hall rr 
Stropheodonta varistriata (Con.) Hall r 
Chaetetes (Monotrypella) arbusculus Hall ¢ 

Rondout. In places at the base of the cliff 1 to 114 

feet of dark gray, impure, thin bedded limestone is 

exposed, which resembles the upper layers of the 

waterlime at Schoharie and Howes Cave, to which 

formation it. is refermed ...°> 5): csi. aaa 

Stratigraphic unconformity 

Lorraine beds. To the south of Altamont is a con- 

spicuous point of the Helderbergs known as High 

Point, where the general trend of the escarpment 
turns from a northwesterly to a westerly direction. 
The lower 646 feet of the point, according to the 

Feet Total 

Am 

pd wee 

1-647 
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Feet Total 

measurement of Ashburner! from the Delaware 

and Hudson Railroad station to the base of the 

Rondout waterlime belong in the Lorraine beds. 

This thickness, added to the 2880 feet of shales 

and thin sandstones passed through in the Alta- 

mont well before reaching the top of the Trenton 
limestone, gives a thickness of 3475 feet for the 
Lorraine and Utica formations at this locality. 
Along the small brook in which the gas well is 

located there are exposures of the Lorraine beds, 
consisting of bluish to grayish argillaceous shales, 
with an occasional sandstone stratum; but the 
upper part of the zone is covered around the slope 

SUMMON OTN ees ele oie etanecedle ls ncn 0) yee aoe Guage a 646-646 

About 34 miles southwest of Altamont, on the road from Alta- 
mont to Knox, is a conspicuous ledge of the Pentamerus [Coey- 

mans] limestone . . . to the east of the road, which at this 

locality is very fossiliferous, and the weathering and fires have 
so decomposed parts of the massive cliff that it makes an excel- 
lent place for collecting. Along the road from Altamont there 
are alternating exposures of sandstones and shales, sandstones 
predominating, with a thickness of 635 feet by the barometer 

without allowing for the dip, which would increase the amount; 
then 210 feet are covered when this Pentamerus [Coeymans | 

ledge is reached, 845 feet higher than Altamont. It is not clear 
whether the base of the Pentamerus [Coeymans] is shown or not, 
but the Tentaculite [Manlius] is covered, and only 80 feet of the 
Pentamerus [Coeymans] is exposed. The following species were 

collected at this place. 

Sieberella galeata (Dal.) H. & C. aa 
Atrypa reticularis (Lin.) Dal. a 
Strophonella punctulifera (Con.) Hail ¢ 
Stropheodonta varistriata (Con.) ol ie 
Spirifer perlamellosus Hall r 
Uncinulus mutabilis (Hall) H. & O. r 
We pyranidatus (Hall) H. é C. rr 10) OUR Wb 

21 Indian Ladder section 

Prosser 

Near the northern end of the Helderberg mountains, about 
south of Meadowdale, on the Susquehanna division of the Dela- 

ware and Hudson railroad, is the highway known as the Indian 

{The railroad station (formerly Knowersville) is 459 feet A. T., and 
Ashburner gave the altitude of the gas well’s mouth as 510 A. T., and the 
base of the Lower Helderberg limestones as 595 feet vertically above the 
mouth of the well [Am. Inst. Min. Eng. Trans. 16:951]. 
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Ladder road and the only one climbing these precipitous cliffs 
between New Salem and Altamont. The Tentaculite [Manlius] 
and Pentamerus [Coeymans] limestones form the prominent 
cliff which extends from New Salem around the northern end 
of the mountains to Altamont; but on the higher terraces and 

hills to the south the later formations are found, and their 

distribution is shown on the ‘* Preliminary Geologic map of 
Albany County, N. Y.”, by N. H. Darton. Along the Indian 
Ladder road are exposures of the upper part of the Lorraine beds, 

with magnificent cliffs of Tentaculite [Manlius] and Pentamerus 
[Coeymans] limestones; while to the east and south the succeed- 

ing hills show the later formations up to the lower part of the 

Hamilton, which forms the upper part of Signal station hill.” 

The section from Meadowdale to the top of Signal station hill is 
as follows [in descending order]: 

Feet Total 

Hamilton; arenaceous shales to thin sandstones at 
the base; but mainly shales to the top of Signal 
Station hill. Some specimens of the small Ham- 
ilton lamellibranchs, as Palaeoneilo con- 
stricta (Gon.) Hall; (Nucula’ belie 
triata(Con.) Hall; Nuculites triqueter 

Con.; N. oblongatus Con. and others, are 
found in the shales in the upper part of this hill. 
Exposed |. e050 wt Fea ie hogy cena 130-1495 

COVENEE | ecu: EF woe hea ei oe ag 20-1865 

Marcellus shale; black argillaceous shales exposed 
along the road up the hill to the south of the New 

Salem road and in the gullies on the northwestern 

side of the hill, . v.34). 23. 00. een oe 170-1345 

Onondaga limestone; well shown in the upper part of 

the terrace to the north of the New Salem road. 
The upper part of the formation forms the floor 
of this road for nearly two miles on the plateau.. 98-1175 

Schoharie grit; shown on a south road at the base 
of the light gray Onondaga limestone........... 33-1077 

Esopus shale; finely exposed along the road to the 

east of the brook and house. Another excellent 

exposure occurs in the glen to the east of the 

sastern north and south road which on the 

plateau connects the Indian Ladder and New 

RFQ LOM TORS i 5 cele. oncana nies sisal Oc eRe re alee 100-10734 

1N. Y. State Geol. 15th An. Rep’t. 1895. 
*The station was called Helderberg and is 1823 feet A. T. (Final results 

of the Triangulation of the N. Y. State Survey. 1887, p.iii). 

a 
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Feet Total 

Oriskany sandstone occurs in the woods on top of 
the hill south of Indian Ladder cliff, where there 
are numerous weathered blocks. Again it is well 

shown to the east of this hill on the ridge west of 
the house and brook mentioned above. Its thick- 
ness in these outcrops varies from 1 foot to 1 

HORM 0) oe ein viele ose se sles eivie Wield 8 apd ecnieie ws 1—9734 

Above the house on the eastern side of the brook the top of 
the Becraft limestone, capped by the Oriskany sandstone, is 

well shown. The shaly limestone may also be seen to excellent 

advantage along the banks of Black creek to the north of the 
Indian Ladder road. 

Feet Total 

New Scotland and Becraft. Largely covered slope to 

the south of the chff and east of the stream and 
road. In the field are various outcrops of the 
thicker beds of the [New Scotland] shaly lime- 
stone, and in the edge of the woods the top of 
Becraft limestone is shown. Much better out- 
crops of the shaly limestone, however, occur to 
the east of these woods in the field and along 
the western bank of a small stream furnishing 
an excellent collecting place. The following spe- 
cies were obtained at this locality............. 160-9724 

Spirifer macropleura (Con.) Cast. ¢ 
S. perlamellosus Hall ¢ 
S. cyclopterus Hall a 
Leptaena rhomboidalis (Wilckens) H. & C. ¢ 
Strophonella cavumbona (Hall) H. & C. rr 
Orthothetes woolworthanus (Hall) H. & C. rr 
Meristella laevis (Van.) Whitfield c 
Nucleospira ventricosa Hall r 
Parazyga deweyi (Hall) H. &€ C. rr 

10 Trematospira globosa Hall r 
11 Uncinulus vellicatus (Hall) H.é C. r 
12 Rhipidomella oblata (Hall) H. € C. r 
13 Cypricardinia lamellosa Hall rr 
14 Platyceras ventricosum Con. rr 
i P. retrorsum Hall (?) rr 
16 Dalmanites pleuroptyx (Green) rr 
17 Favosites conicus Hall rr 
1S ok. sphaericus Hall rr 
19 Streptelasma strictum Hall rr 

OOAMMIPR WHY 

Coeymans limestone; the massive strata forming the 
upper part of the vertical cliff. Beautifully 
shown in the cliff on the western side of the road 
: The measurements along this cliff vary 
from 49 to 52 feet for the thickness of the Pen- 
MMO Oe VMAS | 20. eee ee 52-8124 
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Feet Total | 
Transitional beds from the Manlius to the Coeymans. 
Tentaculites gyracanthus Eaton has 
not been noticed in this zone, which is a little 

below the middle of the cliff, but Spirifer 
vanuxemi Hall reaches well toward its top... 14$-760$_ 

Manlius; thin bedded limestone, forming lower 

part ef vertical cliff. Some of the layers contain 
immense numbers of Tentaculites gyra- 

canthus Baton: : 224... sc): eae 

Rondout waterlime (?); best exposure near the base 
of the cliff at the waterfall. The measurements of 
different parts of the zone vary from 3% to 4% 

POE. sons ale na hs ce A coe ee 45—T144 

Stratigraphic unconformity | 

Lorraine beds. Partly covered; shales and thin 
sandstones of the Hudson river beds exposed 

along the road. At the top a massive sandstone 
30 or more feet in thickness shown at the base 
of the cliff to the east of the road, which may be 
called the Indian Ladder cliff, at the waterfall. 
Mr Walcott reported “ About 300 feet of the Hud- 

son” in this section, and found specimens of 
Orthis .testudinaria,: “and: {hero 
cleus CON CeMtrleus.2... 22...) eee 400-710 

Lower Hudson river beds. ‘Covered from the station 

to a point near the base of the steep part of the 
hill on the Indian Ladder road... %..4.. 48 .... 810-316) 

22 Section of Countryman hill, near New Salem 

Prosser and Rowe, fig. 202 

The following section begins at the foot of the steep cliff a little 

north of west of New Salem and continues to the top of the hill. 
[t is given in descending order. 

Hamilton and Marcellus. ..s>.<csas 0 oss eee 425-1247 
Top of Countryman hill composed of rather 

arenaceous shales that contain very few fossils. 
On the top are loose glacial boulders of Cornif- 
erous [Onondaga] limestone. Near the base of 
this upper ridge are fine, argillaceous shales of 

‘This zone consists partly of pyritiferous shales which lithologically differ 
from the waterlime and Professor Harris compares them with the Brayman — 
(Salina) shales below the Cobleskill limestone at Howes Cave (Bul. Am, 
Pal. no, 19, p. 25) C. 8. P. These beds represent the basal layer of an over: 
lapping series. A. W. G. r 

“Geol. Soc. Am. Bul. 1890, 1: 345. 
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p | 

Marcellus dl 
> 

a® Onondaga 1001 1 

A®Pentamerus 50! 

Tentaculite eye 
pA COV ETE 

A® Hudson River 57! = 

A’ Hudson River Covered 300’ 

Sea Level 

Fig. 202 Section of Countryman hill. (After Prosser) 

the Marcellus shown in small draws, but the 
greater part of the slope is covered by soil so 

that it is impossible to determine the line of 
division between the Marcellus and Hamilton 

formations. Again in the Helderberg region 
there is a gradual change in the lithologic char- 
acters from the Marcellus to the Hamilton, and 
the Marcellus shales have a greater thickness 
than in central and western New York. It is 
probable that the upper part of the hill belongs 

in the Hamilton formation. To the southwest 
across one of the head branches of the Onis- 
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1 OUR Cob eH 
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kethau creek is the highest ridge of the Helder- 
bergs which is composed of slightly arenaceous 
shales containing abundant Hamilton fossils. 

Onondaga lemestOne occ. . .cc skein 8 ue ee ee ete eee 

Cliff of massive limestone, the top of which forms 

the upper terrace due to the erosion of the Mar- 
cellus shale. The rock is light gray in color, 
contains in places a considerable amount of 

chert and is not very fossiliferous, most of the 
species being corals. 

SCRORGTHUC..Grtb..... 0 as ixye so 0.0 sn.aya wis bel gee ; 
An impure, dark gray limestone which weathers 

to a bulf, porous sandrock, shown in places at 
the base of the Onondaga limestone on the cliff 
south of west of the house of Mr K. P. Parrish, 
where a thickness of 2’ 10” was measured. 

Hsopus shales... 2.0.0 Bh a sidie's 5 aes nha 

Blackish, somewhat arenaceous shales which con- 

tain specimens of Spirophyton cauda- 
galli (Van.) Hall. 

Oriskany Sandstone. vs 0.05 2% a5 soe leo, Si er 
Very dark gray quartzite sandstone which 

weathers to a brownish color and contains 

abundant fossils. The upper surface of this 
sandstone is generally covered with mark- 
ines of Spirophyton caudagaise 

and it forms the upper part of the lower ter- 

race. The fossils are: 

Spirifer arenosus (Con.) Hall a 
S. murchisoni Cast. a 
S. pyxidatus Hall r 
Rensselaeria ovoides (Haton) Hall e 
PMatonia peculiaris (Con.) Hall e 
Meristena lata Hall r 
Leptocoelia flabellites (Con.) Hall r 
Orthis (Rhipidomella) musculosa Hall ¢ 
Hipparionyx proximus (Van.) H. & C. (7?) rv 

Small specimens, probably young individuals. 

Platyostoma ventricosum Con. r 

Feet Total 

100-822 

Orbiculoidea ampla (/7all)—= Discina grandis (fall) H. & Cir 
Orthis sp. r 
Stropheodonta cf. magniventra /7all r 
Platyceras nodosum Con. r 

Beoraft Wimestone® s/s’ :<.4 mp 04 sain So i ea 
Ledge of massive, light gray, fossiliferous lime- 

stone which is well exposed some distance 

*Corrected measurements for this and the New Scotland beds were given 
Prosser in Am. Geol. 19038. 32:380. 
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above the highway in the vicinity of the house 
of Mr K. P. Parrish. The fossils are 

1 Spirifer concinnus Hall a 
2 Sieberella pseudogaleata (Hall) H. & C.—=Pentamerus pseudogaleatus 

Hall a 
38 Atrypa reticularis (Linn.) Dal. a 
4 Wilsonia ventricosa (Hall) H. &€ C= Rhynchonella ventricosa Hall r 
5 Rhynchonella (Uncinulus) nobilis Hall ¢ 
6 (Uncinulus) campbellanus Hall r 
7 Orthis (Schizophoria) multistriata Hall e¢ 
8 O. (Rhipidomella) oblata Hall r 
9 Spirifer cyclopterus Hall (?) r 

10 Leptaena rhomboidalis (Wileckens) H. & 0. r 
11 Orthothetes cf. woolworthanus (Hall) H. & C. r 
12 Aspidocrinus scutelliformis Hall a 
13 Lichenalia torta Hall r 
14 Streptelasma strictum Hall r 
15 Favosites sphaericus Hall r 
16 Bryozoa sp. 

Feet Total 

LD SCORING GUS ee a a 116-579 
Grayish calcareous shales and shaly limestones. 

The shales contain great numbers of fossils 
many of which are nicely preserved. This 

formation constitutes the lower part of the first 
terrace to the west of New Salem and has the 
most gentle slope of any of the formations com- 
posing this part of the hill until the talus at 

its base is reached. The fossils are: 

1 Stropheodonta (Leptostrophia) becki Hall ¢ 
2 Spirifer perlamellosus Hall a 
3 Leptaena rhomboidalis (Wilckens) H. € C. a 
4 Trematospira globosa Hall ¢ 
5 Spirifer cyclopterus Hall ec 
6 8 macropleura (Con.) Hall ¢ 
7 Stenoschisma formosum (Hall) H. &€ C—=Rhynchonella formosa H. r 
8 Atrypa reticularis (Linn.) Dal. r 
9 Meristella arcuata Hall r 

10 Orthis (Dalmanella) planoconvexa (Hall) H. € C. r 
11 Nucleospira ventricosa Hall r 
12 Strophonella punctulifera (Con.) H. & C.¢ 

Some of these specimens seem to be the species called S. cav.uumbona H.; 
but it is said to be identical with S. punctilifera (Con.) H. & °C., in 
Paleontology of New York, v. 8, pt 1, p. 291. 

13 Tentaculites elongatus Hall r 
14 Streptelasma strictum Hall r 
15 Fenestella sp. ¢ 
16 Dalmanites pleuroptyx (Green) Hall r 
17 Crinoid segments 
18 Uncinulus vellicatus (Hall) H. € C—=Rbhynchonella vellicata Hall r 
19 Lichenalia torta Hall r 
20 Uncinulus abruptus (Hall) H. 4 O.—= Rhynchonella abrupta Hall r 
21 Favosites sphaericus Hall r 
22 Watonia medialis (Van.) Hall r 
23 Rhynchonella transversa Hall (7) r 
24 Orthoceras sp. 

25 Trematospira multistriata Hall r 
26 Avicula tenuilamellata Hall (7?) r 
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Feet Total 

Coeymans Wmestone a icci-ktieaso asaied aate ae eee ae a d0-463 
Massive, bluish gray limestone forming the upper 

part of the conspicuous cliff to the west of New 
Salem. This limestone forms the upper part 
of the prominent cliff which may be followed 
from southwest of New Salem around the north- 

eastern and northern ends of the Helderbergs 

to Altamont.’ The fossils are: 

Sieberella galeata (Dal.) H. &€ C— Pentamerus galeatus Halla 
Uncinulus mutabilis (Hall) H. & C. 
Atrypa reticularis (Linn.) Dal. CO DO ee 

1Professor Harris has recently given the thickness of the Coeymans lime- 
stone on Countryman hill as 32 feet [Am. Pal. Bul. 19, p. 26] and that of 
the Manlius limestone in the neighborhood of the Indian Ladder as 63.7 
feet [ibid., pl. 1, fig. 8]. The total thickness for the two formations in 
Professor Harris’s section is 95.7 feet and in mine 96 feet, which shows that 
there is scarcely any difference in the sections except that Professor Harris 

_ drew the line of separation between the Manlius and Coeymans limestones 
at a higher horizon than I did between the transitional Tentaculite and 
Pentamerus limestones. In my Helderberg sections it was attempted to 
divide this part of the limestones into the Tentaculite and Pentamerus as 
originally classified by Gebhard [see Mather. Geol. N. Y. 1st Dist. 1840, 
p. 287, 238]. It was called Tentaculite limestone as high as Tentaecu- 
lites gyracanthus, Spirifer vanuxemi or Leperadituae 
alta occur and then the first lithologic break above was considered the 
base of the Pentamerus limestone. It is probable, however, that according 
to this delimitation the top of the Tentaculite limestone is not synchronous 
with the top of Vanuxem’s “‘ Manlius water lime group” [ibid., Geol. N. Y. 
3d Dist. p. 376. This formation was vaguely defined by Vanuxem in his 
Third An. Rep’t. 1839, p. 272 under the heading “ Water Lime” as “ the 
water lime group of Manlius’ ], and after an examination of the typical 
Manlius section I incline to the opinion that the top of the Manlius lime- 
stone is stratigraphically higher than what was considered the top of 
Gebhard’s Tentaculite limestone of the Helderbergs. In his final report 
Mather stated that “ The Pentamerus limestone is a mass of rock some fifty 
feet in thickness”? which “forms a continuous stratum from the west line 
of Schoharie county eastward to the Helderberg mountains in Berne and 
Bethlehem.” [Geol. N. Y. pt TU, 18438, p. 347] and in a general -way Mather’s 
description and thickness were accepted by me in delimiting the Pentamerus 
limestone. Mather, however, did not clearly state the thickness of the 
Tentaculite limestone which he called the upper member of the “ Water- 
lime group” and stated that “The wpper part of the tentaculite limestone 
is a black and dark grey slaty compact (in some layers subecrystalline) 
limestone, in layers from an inch to a foot thick,’ while the middle part he 
gave as “composed of slaty black layers of compact limestone, containing 
an abundance of the Tentaculites ornatus [T. gyree 
canthus], Cytherina alta [Leperditia alta], @ijgee 
plicata [Spirifer vanuxemi], and some of the Ayicuwi@ 
rugosa. ‘These are characteristic species” [ibid., p. 350]. It was 
thought that in a general way the upper part of Mather’s Tentaculite lime- 
stone corresponded with what I called the transitional Tentaculite; but 
perhaps it represents the zone which Professor Harris has indicated be- 
tween the limestones containing the Tentaculite fauna and the overlying 
Coeymans or Helderbergian, in his sections from Manlius to the Helder- 
bergs [loc. cit., pl. 1, fig. 3-8]. Charles S. Prosser 
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: Feet Total 

COR TLSMO(2. ACCS BOAO ICS ae e ieartae eet ete SL eee 12-4138 

Thinner bedded limestones than the above which 

are transitional in lithologic and faunal char- 
acters from the Pentamerus [Coeymans] to the 
Tentaculite [Manlius] limestone. 

Mantis lumestones ........... ee Tan ge, On a gaa ed 34-401 

Dark blue, thin bedded limestones, the layers of 
which are generally from one to three inches in 

thickness and break with a ringing sound. 
These thin limestones form the lower part of 
the vertical cliff from New Salem around the 

northern end of the Helderbergs to Altamont. 
The fossils are: 

1 Tentaculites gyracanthus (Haton) Hall aa 
2 Spirifer vanuxemi Hall aa 
38 Leperditia alta (Con.) Hall aa 
4 Megambonia aviculoidea Hall r 
5 Modiolopsis (?) dubia Hall r 
6 Chaetetes (Monotrypella) arbusculus Hall r 

Pawercamy coll and talus. .2 00.6... 5. cee ee 10-367 

STAGE CCS C0 SARI Aa a 57-357 
Bluish gray, fairly massive sandstones which 

alternate with dark colored argillaceous shales. 
Covered by soil, drift and talus to the foot of the 

PRIMO 28s aes gg ao vin) whens ete bee #8 300-300 

23 Section south of New Salem 

Prosser and Rowe 

In the above section the contact of the Lorraine beds and the 
overlying limestones is covered, but in a small glen west of 
the house of Rensselaer Markel 4 mile south of New Salem the 
contact is clearly shown. The section of this glen is as follows 
[descending order] : 

Feet Total 

Beewmans (partly exposed)..........---2++-.0+6- eS 
Massive limestone forming cliff at the head of the 

run which is the southerly continuation of the 
lower cliff directly west of New Salem. 

DSEOG) 0 ne ae ee aren 124-142 

Transitional layers from the Pentamerus [Coey- 
mans| to the Tentaculite [Manlius] limestone, 

containing Spirifer vanuxemi Hall and 
ibeperditia alta (Con.) Hall. 
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Feet Total 

MONG 0006. ibn 05 bale soe RE Le eee . 325-1295 
Thin bedded dark blue limestone. 

Rondout waterWime ss. iiss oases s alee Tene sea 63-97 
Drab, impure limestone, well exposed in the run 

at the foot of the cliff. 

Basal clastic beds of Rondowut.......0cccceavecnet 4-904 
areenish sandstone to coarse arenaceous shale 

containing plenty of iron pyrites, 10 inches in 
thickness. 

Stratigraphic unconformity 

Lorvravie SWGUES <0 sc oss +s ea nie 4 sine Cale ap ae 90-90 
Dark blue to olive tinted argillaceous shales well 

exposed in the steep banks of the brook. 

24 Clarksville and Oniskethau creek section 

Prosser and Rowe, fig. 208. 

This section begins about two miles east of Clarksville near Mr- 

Bradford Allen’s about one quarter of a mile north of the Dela- 
ware turnpike and ends at the top of Wolf hill nearly two miles 
west of the village. The section comprises in descending order: 

Feet Total 

Hamilton Shales. ccs vila ic Oe as ee 490-1261 

Brownish arenaceous shales and sandstones in 

upper part. The lower 200 feet or more of black 

arenaceous shales which weather to a brownish 

color, and brownish sandstones, are well ex- 

posed in the several gullies of Wolf hill. The 

upper part of the hill is mostly covered though 

here and there ledges may be seen. About 200 
feet above the base of the formation fossils begin 

to appear in quite large numbers and at about 

400 or 450 feet they become very abundant. The 

fossils are as follows: 
Found about 200 feet above base of Hamilton. 

1 Lingula punctata H. (7?) rr 
2 Chonetes deflectus /7. ¢ 

3 Newberria claypolii H. (?) rr 
Pentamerella pavilionensis H. (?) rr 
Camarotoechia congregata (Con.) H. & O.==Rhynchonella congregata 

(Oon.) H. tr 
Found over 409 feet above the base of Hamilton. 

1 Spirifer acuminatus (Con.) H. a 
2 §. mucronatus (Con.) Bill. ¢ 
3 Tropidoleptus carinatus (Con.) HW. rr 
4 Athyris spiriferoides (Naton) H. rr 
5 Chonetes deflectus HH. ¢ 

6 Strophalosia cf. truncata (//all) H. & C. ry 

oe 
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7 Pterinea flabellum (Con.) H.r 
8 Nyassa arguta H. aa 
9 Leptodesma rogersi H. rr 

10 Actinopteria subdecussata H. rr 
11 Liopteria dekayi H. rr 
1 OF bigsbyi H. rr 

18 Palaeoneilo maxima (Con.) H. rr 
14 P. constricta (Con.) H. r 

15 Modiomorpha concentrica (Con.) H. rr 

16 Tentaculites bellulus H. (?) rr 

SE Foe 
ASITVOn 

| 
Covered 

Sea Level 

Fig. 203 Section of escarpment near Clarksville. (After Prosser) 

Feet 

293 

Total 

MOEN HISMESTNUUCS eo eo oie cv wie wee wees wmelee me we ame 300-771 

Black argillaceous shales with dark slightly cal- 

careous sandstones. In a gully in the rear of the 
house of Elias Mathias the upper 200 feet of 

this formation are well exposed as well as its 

gradual transition to the arenaceous shales of 

the Hamilton. The lower 100 feet or more of 

this formation are covered, after that there are 

about 80 feet of black, argillaceous shales, then 
about 30 feet of shales of this character inter- 
spersed frequently with layers of slightly cal- 
careous, dark sandstone, above which are 8) 

feet of dark, argillaceous shales. It is rather 



OC 294 NEW YORK STATE MUSEUM 

H CO hoe 

difficult to distinguish the line of division be- 
tween this formation and the Hamilton. At the 
point where the division has been made the 
shales suddenly become more arenaceous in 

character though they still retain their black 
color, except that when exposed they weather 
brown. The fossils are: 

Chonetes mucronatus H. a 
Glyptocardia speciosa H. a 
Coleolus tenuicinctum H. 1 
Goniatites discoideus H. ¢ 

Feet Total 

Onondaga limestone 2s. 5 <i. ba oo ae ss Oe » oe 85471 
A massive gray limestone in which large quan- 

tities of chert may be found in thin layers. 

According to the statement of Mr H. Ingraham, 
who drilled a well through this formation about 
a quarter of a mile south of Clarksville, the 

upper nine feet are entirely clear of chert, below 
this are 15 feet in which the chert is very abun- 
dant. In the lower part of the formation chert 

was encountered but in rather small quantities. 
There is an outlier of this formation which 

forms the top of the ridge east of the village, 
and when the Oniskethau creek cut through this 

ridge the outlying area was cut off from the rest 

of the formation. This outlier was mentioned 

by Mr Darton who noted the infrequency of 

such outliers in this formation.! The measure- 

ment of this formation was taken at the foot of 

Sennett rather than Wolf hill, because the ex- 
posure there permitted it to be more accurately 
done. The fossils are 

Meristella unisuleata (Con.) H. r 
Leptaena rhomboidalis (Wilck.) H. & C. r 
Atrypa reticularis (Lin.) Dal. aa 
A. spinosa H. aa 
Pentamerella arata (Con.) H. ¢ 
Stropheodonta concava /. os 
S. textilis H. 
Spirifer duodenarius H. a 
S. macrus #.. (?) rr 
Dalmanites (Coronura) aspectans (Con.) H. rr 
Phacops cristata var, pipa /T. rv 
Platyceras dumosum Con. ¢@ 
Cyrtoceras sp. rr 

14 Zaphrentis gigantea (LeSueuwr) Edw. & H. rr 
15 

16 

Z. cornic oro g PONE) Edw. & H. rr 
Fenestella biseriata 7. 

‘WN, XY. State Geol. 13th An. Rep’t, p. 242. 

‘ a | 

a ee a a 
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Feet Total 

1 CDINGH UE" OO ESAs ec BO aA Tr ea 3-386 
A dark, impure limestone which weathers to a 

buff, porous sandstone: The erosion of the On- 
ondaga limestone has left this formation well 

exposed at Clarksville both at the foot of the 
upper gorge and the top of the lower and fossils 

may easily be collected from it. Among the fos- 
sils found here are: 

Strophonella ampla (Hall) H. d OC. r 
Atrypa reticularis (Lin.) Dal.  Atrypa impressa H. aa 
Pentamerella arata (Con.) H. a 
Meristella (Pentagonia) unisulcata (Con.) H. rv 
M. nasuta (Con.) H. aa 
Centronella glans-fagea H. r 
Orthis (Rhipidomella) peloris H. (?) rr 
Os GES ) alsus H. r 
O. (Schizophoria) propinqua H. (7?) rr 
Spirifer raricosta (Con.) H. r 
S. duodenarius H. rr 
Ss. fimbriatus (Con.) Bill. rr 
Orthothetes pandora (Bill.) H. & C. rr 
Chonetes hemisphericus H. r 
Cyrtina hamiltonensis H. rr 
Stropheodonta perplana (Con.) H. rr 
S. inaequiradiata H. rr 
S. demissa (Con.) H. r 
Coelospira camilla H. r 
Amphigenia elongata (Van.) H. rr 
Cypricardinia planulata (Con.) H. r 
Conocardium cuneus (Con.) 8. A. Miller ¢ 
Phacops cristata H. r 
Dalmanites anchiops (Green) H. r 
Orthoceras zeus H. (7?) rr 

. Spec 
Cyrtoceras cf. eugenium #H. rr 
Zaphrentis sp. a 

External impression. 
Streptelasma sp. ¢ 

External impression. 

I SOPUS SILGUCST See ieee ace ei area ara eae eee 121-383 
Blackish, arenaceous shales with Spirophy- 
ton caudagalli (Van.) Hall. The upper 
five or six feet of this formation is a very heavy 

sandstone, somewhat calcareous, which seems to 
gradually pass into the Schoharie grit. Only 

that however, which contains fossils has been 
referred to the Schoharie. 

DRESS IVASTONME 6.0 vce he ce ele eee eee eee are 1-262 
A brownish black, crystalline sandstone which 

weathers to a light brown porous sandstone. In 

the creek about a mile below the village this rock 
is almost black and at the same distance north 
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Feet Total 

of it numbers of the weathered blocks may be 
found, while about one mile northeast of the vil- 

iage it forms the floor of a terrace from a quar- 

ter to a half mile in width. 

Becraft Westone orcs occ. ole anpsman > inane ae 20-261 
A massive light gray limestone containing many 

fossils among which are large numbers of 
Aspidocrinus scutelliformis Hall. 

As this formation was not well exposed in the 

line of the regular section, the measurement was 

taken about half a mile north of it at Mr Gilbert 

Kniffens. The fossils are: 

Aspidocrinus scutelliformis HH. aa 
Stropheodonta becki H. rr 
Leptaena rhomboidalis (Wilck.) H. & C. rv 
Spirifer concinnus H. rr 
Strophonella punctulifera (Con.) H. & C. a 
Atrypa reticularis (Lin.) Dal. ¢ 
Orthis (Rhipidomella) discus H. rr 
O. CH: ) oblata-H. r 
x (Dalmanella) planoconvexa H. (7) rv 
Orthothetes woolworthanus (Hall) H. & C.—=Strophomena woolworthana 

ss OE bt 

Feet Total 

New Scotland beds... 0202 shee ee eee 12-241 

A gray, shaly fossiliferous limestone with occa- 
sional beds of massive limestone forming a gen- 

tle slope. On account of the shaly character of 
this formation a good exposure is seldom ob- 
tained. The fossils are: 

Spirifer macropleura ae H. aa 
S. cyclopterus JT. 
S. perlamellosus H. r ; - 
Leptaena rhomboidalis (Wileck.) H. & C. 
Leptaenisca concava (Hall) H. & C. ¢ 
Strophesdonta (Leptostrophia) becki H. a 
Ss. varistriata var. arata H. rv 
Hatonia medialis (Van.) H. r 
Ky. singularis (Van.) H. rr 
Strophonella punctulifera (Con.) H. & C. ¢ 
Orthis (Dalmanella) subcarinata H. rv 

12 O. (D. ) planoconvexa H. r 
13 O. (D. ) perelegans H. rv 
14 O. (Rhipidomella) oblata H. rr 
15 O. (Orthostrophia) strophomenoides //. rz 
16 Meristella laevis (Van.) Whitfield r 
17 M. bella H. (7?) rr 
18 M. arcuata (Hall) H. & OC. rr 
19 Atrypina imbricata (Hall) H. & C. rr 
20 Uncinulus nucleolatus (Hall) 77. &@ C= Rhynchonella nucleolata H. rr 
21, Ui; vellicatus (J/7all) H. & GO. rv 
2 U. abruptus (//all) H. & C. rv 
zo U. pyramidatus (Hall) H. & C. ri 

~~ i 
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24 Stenochisma formosum (Hall) H. & C.—=Rhynchonella formosa H. rr 
2S. altiplicatum (Hall) H. & C. rr 
26 Orthothetes woolworthanus (Hall) H. & C.—=Strophomena woolworthana 

17 Pee 
27 Coelospira concava (Hall) H. € C. r 
28 Orbiculoidea discus (Hall) H. & C. (?) rr 
29 Trematospira sp. rr 
30 Avicula communis H. r 
31 Conocardium sp. rr 
32 Dalmanites pleuroptyx (Green) H. ¢ 
33 Phacops logani Hall (7?) rr 
34 Platyceras cf. gebhardi Con. rr 
BP. ventricosum Con. rr 
36 Streptelasma strictum H. a 
37 Favosites sphericus H. rr 
38 Chaetetes (Monotrypella) arbusculus AH. rr 
ay C. colliculatus AH. rr 
40 Tentaculites elongatus H. rr 
41 Ptilodictya nebulosa H. rr 
42 Fenestella sp. r 
43 Lichenalia sp. rr 

Feet Total 

TOI USEMLONLCSCONE. 6 i dk oe be cae e cae bees 06-114 

A massive dark gray limestone which breaks into 
very irregular blocks. Fossils are not very plen- 

tiful and are very difficult to obtain unless the 
rock has been slightly burned. This formation 
is not as conspicuous here as it is farther north 

and the dividing line between it and the shaly 
[New Scotland] above is not well shown. The 

fossils are 

1 Sieberella galeata (Dal.) H. & C=  Pentamerus galeatus (Dal.) r 
2 Strophonella punctulifera (Con.) H. é C. r 
3 Stropheodonta (Brachyprion) varistriata (Con.) H. € C.r 
4 Spirifer vanuxemi H. aa 
5S. perlamellosus H. rr 
6 Atrypa reticularis (Lin.) Dal. r 
7 Uncinulus mutabilis (Hall) H. &€ C—= Rbynchonella mutabilis H. r 
8 Rhynchonella semiplicata (Con.) H. r 
9 Meristella laevis H. rr 

10 Orthis (Orthostrophia) strophomenoides Hall (?) rr 
mL QO. Spe Ir 
12 Anastrophia verneuili (Hall) H. &€ C. (?) rr 
13 Favosites helderbergiae H. rr 

DMN OCUS . oils sw bie eve es Sa ee ee pees 12-78 

Limestone which in appearance “ot fracture is 

much like the Pentamerus [Coeymans]| but 

which contains a mixture of Pentamerus and 

Tentaculite faunas, and is transitional between 

these two formations. Some of the fossils are: 

1 Leperditia alta (Con.) Hall aa 
2 Spirifer vanuxemi H. r 
3 Pterinea communis H. rr 
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Feet Total 

Mantviis wmestone ... os.0Ghiees Siok Law eee 40-66 

Dark blue thin bedded limestone which breaks 

into almost regular blocks. The fossils are: 

Tentaculites gyracanthus (Haton) Hall aa 
Spirifer vanuxemi Hall a 
Stropheodonta (Brachyprion) varistriata (Con.) H. r 
Megambonia aviculoidea H. (7) ¢ 

») Leperditia alta (Con.) H. ¢ 
} Chaetetes (Monotrypella) arbusculus H. ¢ 

Covered by soil. 6: pen te ses sek cae re 26-26 © 

| 

Ore Co 

-_ 

25 Summary of the stratigraphy of Becraft mountain and vicinity 
near Hudson N, Y.! 

In structure Becraft mountain is a synclinorium, 

the axes of which pitch southward except near 
the southern end where they rise again, through 
faulting, thus forming a_ basin structure. 
Along the eastern side the dip of the strata 
averages about 12 degrees into the mountain, 

but the western side shows a number of 
asymmetric anticlinal folds with steep, often 
overturned western limbs. The structure is 
furthermore complicated by a number of faults 
of which 21 have been definitely located. Sey- 

eral of these faults present interesting over- 
thrust features while repetition of the strata 
is of common occurrence. The following forma- 
tions occur: 

Feet Total 

Onondaga  WmestOne & iis. «5s na ss oie se ee 20-25 
This is found only in a synclinal trough forming 

the high ground in the southeastern part of the 

mountain. It is a dark gray, finely crystalline 

lime sandrock, rare in fossils. Those recorded 
are. 

Chonophyllum Spirifer varicosus 
Favosites Atrypa reticularis 
Stromatopora Leptaena rhomboidalis 
Zaphrentis sp. Orthothetes pandora 
Odontocephalus selenurus Euomphalus sp. 

Spirifer raricosta 

This is the highest formation of Becraft moun- 

tain. 

i\Grabau, A. W. Stratigraphy of Becraft Mountain, Columbia Co., N. Y. 
N. Y. State Paleontol. Rep’t. 1903. p. 1030-79. 
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Feet 

SOP USOMO SCHONGTIC OVIUS 2. ices. bos cee cen wes 300 
These are practically indistinguishable except by 

the fact that the Schoharie member (about 200 

feet thick) shows good cleavage while the 
Esopus “ checks ” readily into small fragments. 
Good exposures of both formations are found 
along the Newman road which crosses Becraft 
mountain longitudinally. Both are dark silici- 
ous muds with scarcely any fossils and much 

affected by cleavage. The following fossils have 

been listed from the Schoharie: 

Dalmanites anchiops 
Phacops cf. bombifrons 
Coelospira cf. camilla 
Chonetes cf. arcuatus’ 

SOMONE LCC. 0s ce Sank shee wae ee see ele ate ot 1-2 
These are silicious limestones and quartzite beds 

which weather brown leaving the fossils as 
molds. Much chert is present. Few exposures 

in situ are-met with, the best one being on the 
Newman road before it ascends the knoll of Eso- 
pus shales. In the meadows bordering the 

Swamps around this knoll are loose fragments 
of this rock from which the characteristic fossils 

may be obtained. The commoner species are: 

Cyrtolites expansus Hall 
Diaphorostoma desmatum Clarke 
D. ventricosum Conrad 
Pterinopecten proteus Clarke 
Rensselaeria ovoides Haton 
Megalanteris ovalis Hall 
Coelospira dichotoma Hall 
Leptocoelia flabellites Conrad 
Spirifer arenosus Conrad 
Sp. murehisoni Castelnau 
Chonetes hudsonicus Clarke 
Anoplia nucleata (Hall) 
Orthothetes becraftensis Clarke 
Leptostrophia oriskania Clarke 
Brachyprion majus Clarke 
Leptaena rhomboidalis (Wilckens) 
Crania pulchella Hall & Clarke 

The total number of species listed from this fauna by Clarke 
is 113. Of these 25 are Helderbergian, 24 occur in the normal 

Oriskany of Schoharie and the Helderbergs, 10 are found in the 
Onondaga and 1 in the Hamilton. The remainder are peculiar 
to it. 

*Clarke, J. M. Oriskany Fauna of Becraft Mountain, Columbia Co. N. Y. 
N. Y. State Mus. Mem. 3. 
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This is a dark lime sandrock resembling closely the 

Coeymans, and like it containing chert. The 

beds are transitional from the Becraft to the 
Oriskany both lithically and faunally. The best 

exposures are on the wood road which leads 

southward from the Jones quarries across the 
top of the hill. Among the common fossils are: 
Monotrypella tabulata (Hall) and 

Spirifer concinnus Hall (lower and 

middle beds), but such characteristic Oriskany 

species as Cladopora styphelia, Or- 

thothetes becraftensis, Stropheo- 
donta magnifica and Eatonia pe- 
culiaris also occur. 

Becraft limestone S505 0 nccle sg ans puw's ato, on 

This is the type locality for this formation. It is 

abundantly exposed in the quarries on the moun- 

tain, being extensively used at present in the 
manufacture of Portland cement. The rock isa 
coarsely crystalline lime sandrock of light gray 
color passing locally into a shell rock or coquina. 

The most abundant fossils are: 

Aspidocrinus scutelliformis Hall (in the lower bed) 
Spirifer concinnus Hall 
Sieberella pseudogaleata Hall 
Uncinulus campbellanus (Hall) 
Atrypa reticularis (Linn.) 

New > Scotland ‘shale: oo.cekc ve awe ye ee ae ee 

These are thin bedded calcareous and silicious clay 

mudrocks sometimes approaching to impure 
limestones. ‘They represent a nearer shore de- 

posit than the corresponding beds of Schoharie, 
though their thickness is less than in that region. 
Fossils, though abundant, are generally only 

preserved as molds. The following species are 

common : 

Orthothetes woolworthanus /7Zall 
Stropheodonta becki Hall 
Strophonella headleyana /7Zall 
Leptaena rhomboidalis (Wilekens) 
Spirifer macropleura (Conrad) 
S. perlamelosus /Zall 
Eatonia medialis Vanurem 

Dalmanites micrurus Green 

1). nasutus Conrad 

The best exposures are in the quarry at the crusher 
near Jonesburgh and above the cliff on the east- 

Feet 

25 

40-50 

T0-T5 
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ern part of the mountain. Numerous boulders 
are scattered or piled up in fences on the moun- 
tain and from these the fossils may be obtained. 

Feet 

PO CMOHS WMLCSEONE 2 ke one nee cele cee oe 42-45 
This is a compact, finely crystalline, generally 

dark colored lime sandrock with many fossils, 
ehiei among which are Atrypa reticu- 

laris and Sieberellagaleata. Layers 
of chert are not infrequent and in some outcrops 
form a constant and characteristic feature. The 
lower layers are rich in Favosites hel- 

derbergiae and are well exposed in the city 
quarry. The formation generally makes a cliff 

which is one of the characteristic features of 
the mountain. Above the cliff is a sloping bank 
formed by the thinner bedded upper Coeymans 

strata, which are transitional to the New Scot- 
land. The common species here are: 

Fistulipora torta Hall 
Leptaena rhomboidalis (Wilckens) 
Stropheodonta varistriata arata Hall 
Spirifer perlamellosus Hall 
Atrypa reticularis Linne 
Sieberella galeata (Conrad) 

With these are other species more characteristic 
of the higher beds. 

BEES UUCSUONME si 0. 6 lie we is ee Wd ao wa bio ola ore oe ons ay) 
This rests unconformably on the upturned Hud- 

son river slates, the contact being exposed at the 
northern end of the mountain near the old 

Greenport tavern, at the place where the great 

spring of the Hudson aqueduct issues. The rock 

is throughout a banded lime mudrock and fossils 
are extremely rare, Leperditia alta alone 

occurring at intervals. Several Stromatopora 
beds occur in the upper part of the series, the 
highest of them forming the terminal member 

of the Manlius. In it occurs a modified Cobles- 
kill fauna, the following species having been 

found: ; ease 
Stromatopora (Syringostroma) sp. ce 
Spirifer vanuxemi Hall c 
~) corallinensis Grabau r 
Ss eriensis Grabaw var. ¢ 
Camarotoechia hudsonica Grabau e 
Rhynchospira excavata Grabaw rr 
Whitfieldella cf. nitida Hall rr 
Gastropod 
Leperditia alta ¢c eka GRuE 
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The transition to the Coeymans is abrupt. These 

higher beds are best exposed in the city quarry 

near the Hudson cemetery. 

Hudson river beds. The lowest beds exposed in this region are 

the Hudson river shales and sandstones. These are best shown 

at the northern end of Mt Moreno, just south of the city of 

Hudson. A quarry at the extreme northern end of the hill shows 

mudrocks and sandrocks, forming a pitching anticline. Some of 
the beds are carbonaceous and in these graptolites of lower Cham- 

plainie or Beekmantown age occur. The following species are 
common : 

Phyllograptus angustifolius Hall 
a postremus wed, 
Trigonograptus ensiformis Hall 

Climacograptus pungens Rued. 

Diplograptus dentatus Brogn. 

These beds represent according to Ruedemann, the third Deep 

kill zone of the lower Hudson river faunas. 

Cambric strata have been reported from Mt Moreno but they 
have not been definitely located. Higher up on the northern 

face of the hill is a quarry in shales with a Normanskill or middle 
Trenton graptolite fauna comprising Coenograptus gra- 

cilis Hall, Didymograptus sagittarius Balle 
tenuis Hall, and other species. 

Burden conglomerate. A calcareous conglomerate in which the 
pebbles are chiefly limestones cemented by a more or less calea- 

reous cement is exposed east of Mt Becraft on a small tributary 
of Claverack creek. Fragments of it are found scattered over 
Mt Becraft, and it also occurs at the Burden iron mine five miles 
south of Hudson. Its age is probably lower Champlainic. 

26 General section of the strata of the southern Helderbergs and the 
cement region of Ulster county, N. Y.! aa 

Cabs htlbc. i. ts a > emt 644 = Rimenegiagne atts ape = eee 1725 
White conglomeratic sandstone, forming the summit 

of Slide mountain. It is a coarse grained heavy 
bedded moderately hard sandstone containing dis- 

seminated pebbles of quartz or light colored quart- 
zite, and streaks of conglomerate. Greatest thick- 

ness on Slide MOUNTAIN. s)..).)s 86 Vie on ne een 350) 

‘Darton, N. H. Geology of Ulster County N. Y. N. Y. State Geol. 13th An. 
Rep’t. 1894. v.1, p.297 et seq. 

Prosser, Charles S. Classification and Distribution of the Hamilton and 
Chemung Series of Central and Eastern N. Y., pt 2. N. Y. State * | 
17th An. Rep’t and N. Y. State Mus. 51st An. Rep’t. 1899. y.2. 

Van Ingen, G. and Clark, P. FE. Disturbed Fossiliferous Rocks in the’ 
Vicinity of Rondout N. Y. N. Y. State Paleontol. Rep’t 1902. : wl 
p.1177 et seq. 

| 

y 
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Red conglomeratic sandstone. Coarse heavy bedded 

sandstone of dull brownish hue, containing dis- 
seminated ‘pebbles and conglomeratic streaks, 

differing from the overlying beds chiefly in color. 

In both ‘series the pebbles and conglomeratic 
streaks are scattered and irregular, while the sands 
are often coarsely cross-bedded. Thin layers of 

red shale occur, and locally gray sandstones. The 

rocks have much more the aspect of a conti- 

nental formation than of an estuarine formation, 
and may very well represent the accumulations on 
the flood plains and deltas of large rivers, at a 
moderate level above the sea. Thickness of con- 

Peete SATMCStOMC (6. 56 el ye ee ce ee we 1375 

miconto (Upper flagstone Series) ....... 0.0. ees 
Thin and thick bedded sandstones from 20 to 200 feet 

thick with intercalated red shales up to 30 feet 
thick. The sandstones are chiefly light gray to 

gray brown in color, and contain many beds suit- 

able for flagstones or “‘ blue stone.” Heavy cross- 

bedded layers occur, and occasional dark shale 
layers. Local occurrences of conglomerates. The 
formation is best exposed in the upper Esopus and 

Rondout valleys. 

pe enmme lOIver flGGSLONE SCTICS) 00... ee ee 
Thin bedded sandstones, with intercalated beds of 

dark shale. The sandstones are in masses from a 

few inches to 40 feet in thickness, greenish gray to 

light bluish gray or dark gray in color and are ex- 
tensively quarried as flagstones. Occasional thin 
streaks of quartz conglomerate occur. 

MET UMOIESINOUCS G82 oo. cs cin we ee ee eg eee ee eee es 
Dark gray to black or brown shales with thin 

arenaceous beds in the upper part. The best ex- 

posure is in Mount Marion, southwest of Sauger- 

ties! The following species are recorded by Pros- 
ser from this locality? | 

303 

Feet 

600 

1Mt Marion station is on the West Shore Railroad about 8 miles north of 
Kingston. The best locality for collecting fossils is in a cliff 100 feet high 
on the west bank of the Plaaterskill, where this stream is crossed by the 
highway. west of Mt Marion station. 

Prosser, Charles S. Classification and Distribution of the Hamilton and 
Chemung Series of Eastern N. Y., pt 2. N. Y. State Mus. 51st An. Rep’t 
1899. v.2. 
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Bellerophon sp. rr 
Nyassa arguta Hall rr 

N. recta Hall rr 
Orthonota parvula Hall r 
Paracycelas lirata (Con.) Hall ry 

Spirifer granulosus Hall a 
S. mucronatus (Con.) Bill. yr 
Orthis (Schizophoria) impressa Hall rv 
Chonetes scitulus //all r 
C. cf. setigerus Hall r 
C. coronatus (Con.) Hall rr 
Pleurotomaria rotalia Hall (7) rr 
Orthoceras sp. rr 
Palaeoneilo plana //all rr 
Nuculites oblongatus (Con.) Hall rr 

N. . triqueter Con, rr 
Nucula corbuliformis Hall r 
N. bellistriata (Con.) Hall r 
Plant stems rr 
Modiomorpha concentrica (Con.) Hall r 
Grammysia sp. rr 

Dignomia alveolata (Hall) H. and C. rr 
Lingula densa //all r 

MUSEUM 

Onondaga mestone. 2.8. ie ak Cee ok eee 

Light bluish gray dense-textured and massively 
bedded limestone with much chert in thin beds and 
elongated lenses, most frequently in the upper bed. 
The basal beds are often silicious or argillaceous 

lime sandrocks forming passage beds from those 
below. The commoner fossils occur in it, specially 
Atrypa reticularis, Leptostrophia 
parplana, Platyceras dumosum, 

Leptaena rhomboidalis, ete: 

Schoharie and Esopus oa. eats Ae Ae ee 
Argillaceous quartz sandrock to silicious clay mud- 

rock, dark colored often black when fresh and 
commonly much cleaved, seldom  shaly. On 

weathered surfaces it breaks up into small 
irregular checkers. Spirophyton cauda- 

galli occurs on some surfaces. In the upper 
layers occur Leptocoelia acutiplicata, 

Atrypa spinosa, and an Orbiculoidea?. 

These layers become more calcareous and merge 

into the overlying Onondaga. 

OTB AIY 6 OSS RIT, 0 OS ae 

Quartz conglomerates, and sandstones or quartzites, 

calcareous quartz sandrock and silicious lime 

sandrock. Fossils are abundant and in the decom- 

posed portions weather in relief making specimens 

of great beauty. Van Ingen and Clark list 94 

Feet 
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species from Glen Erie, 26 of which are also New 
Scotland species. The abundant and common 

species are: 

Monotrypella sphaerica Hall a 
Edriocrinus sacculus Hall ¢ 
Pholidops terminalis Hall a 
iP. ovata Hall c 
Rhipidomella oblata Hall c 
i: musculosa Hall a 
Dalmanella perelegans Hall c 
D planoconvexa Hall a 
D. ventricosa Hall a 
Brachyprion schuchertanum Clarke e 
B. majus Clarke ¢ 
Leptostrophia becki Hall ec 
L. magnifica Hall a 
IVE magniventer Hall a 
108 oriskania Clarke ¢ 
Orthothetes becraftensis Clarke a 
O. woolworthanus Hall ec 
Hipparionyx proximus Vanuzem e 
Chonostrophia complanata Hall c 
Chonetes hudsonicus Clarke ec 
Anoptia nucleata Hall a 
Ee uagenyache pleiopleura Hall c 

fitehana Hall ¢ 
Be aac zanin oblata Hall a 
EKatonia peculiaris Conrad a 
Coelospira dichotoma Hall a 
C. eoneava Hall ¢e 
Leptocoelia flabellites Conrad a 
L. acutiplicata Conrad ec 
Cyrtina rostrata Hall a 
Spirifer arenosus Conrad ec 
S murchisoni Castelnau a 
Ss. tribulis Hall a 
S. eyclopterus Hall a 
Ss. saffordi Hall a 
S. modestus Hall ¢ 
Metaplasia ee FLOLE Te 
Ambocoelia sp. nov. 
Meristella Pe tormis Clarke c 
M. lata Hall ec 
Nucleospira ventricosa Hall ¢ 
Parazyga deweyi Hall ec 
Oriskania navicella Hall and Clarke ec 
Megalanteris ovalis Hall c 
Beachia suessana Hall ec 
Rensselaeria ovoides Haton ec 
Actinopteria arenaria Hall ec 
Tentaculites elongatus Hall c 
Diaphorostoma desmatum Clarke ec 
1D: ventricosum Conrad a 
Be cetas gebhardi Hall c 

nodosum Conrad a 
= reflexum Hall ¢c 
Dalmanites pleuroptyx Green ec 
D. stemmatus Clarke ec 
Spirophyton caudagalli Vanuxem e 
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POrt OCW — 6 a's op 44 on hehe ldae ha a) 18S tare eae ae 30-150 

Silicio argillaceous lime sandrocks and lime mud- 

rocks, often pyritiferous. A well marked concre- 
tionary (or conglomeratic ?) structure is seen in 
the typical locality on the cut of the West Shore 
railroad near the Wilbur bridge. These nodules 

of lime mark the bedding plane and they readily 
weather away leaving large cavities. In _ these 

hollows silicified fossils are often found. Among 

the commoner species are: 

Leptaena rhomboidalis (Wilck.) ¢ 
Atrypa reticularis Linne a 
Strophonella leavenworthana Hall ec 
Dalmanella perelegans Hall ec 
Orthothetes woolworthanus (Hall) ¢ 
Spirifer perlamellosus Hall ¢ 
Rhipidomella oblata Hall ¢ 
Meristella laevis (Vanurem) ¢ 

Uncinulus campbellanus (Hall) ¢ 

Phacops logani Hall ¢e 
Chaetetes sp. 7 ¢ 
Hindia fibrosa (Roemer) e 
Tentaculites elongatus Hall e 
Anastrophia cf. verneuili (Hall) 
Spirifer concinnus Hall ec 
Acidaspis tuberculatus Hall ¢ 

The maximum thickness is at Port Ewen. 

Becraft imestone: oi. 6g ooo 0 Be 40) 

Massive bedded light colored lime sandrock, often 

becoming a shell limestone of great purity and 

consisting of brachiopod shells and crinoids. The 
lower beds are more argillaceous, being a transition 
from the New Scotland below. The middle 18 or 

20 feet range from 94 to 97% calcium carbonate. 
The last recorded outcrops of this rock are below 
High Falls. From the Rondout region van Ingen 

and Clark record the following species : 

Upper portion 

Sieberella pseudogaleata Hall a 

Atrypa reticularis Linne a 
Spirifer concinnus Hall a 
Rhipidomella oblata Hall ¢ 
Crinoid fragments a 

Stropheodonta arata Hall r 
Leptaena rhomboidalis (Wilck.) e 
Nucleospira ventricosa Hall ¢ 
Spirifer perlamellosus Hall ¢ 
Oriskania (7?) sp.? 7r 

Middle portion 
Aspidocrinus scutelliformis Hall aa 
Spirifer concinnus Hall aa 
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Atrypa reticularis Linne ¢ 
Lichenalia sp. ? ¢ 
Meristella sp. ? ¢ 
Rhipidomella oblata Hall ec 
Sieberella pseudogaleata Hall a 
Rensselaeria aequiradiata (Conrad) ¢e 
Uncinulus nobilis Hall ¢ 

campbellanus (Hall) aa 
Stropheodonta becki Hall a 

Stenoschisma formosum Hall r 
Camarotoechia transversa Hall ¢ 
Schizophoria multistriata Hall ¢ 
Phacops logani Hall r 
Stropheodonta cf. varistriata (Conrad) ¢ 

Mew Scotland shaly WUmestone.......... 60.5. e eee 
Dark gray shaly limestone, mudrocks and _ sand- 

stones alternating and occasionally silicious sand- 
stones occurring. Much chert occurs in the lower 

portion, while the upper contains more limestone 
bands; grading up into the Becraft. The fossils 

recorded by van Ingen and Clark from the ex- 

posures about Rondout are 

Upper New Scotland 

Spirifer cyclopterus Hall aa 
Rhipidomella oblata Hall ¢ 
Proetus sp. ? rr 
Stropheodonta sp. ? r 
Camarotoechia transversa Hall an 
Spirifer concinnus Hall c 
Ostracods, several species ¢ 
Dalmanites pleuroptyx (Green) r 
Rensselaeria mutabilis Hall r 
Actinopteria textilis Hall r 
Sieberella pseudogaleata Hall r 
Stropheodonta becki Hall ¢ 
Aspidocrinus scutelliformis Hall aa 
Atrypa reticularis Linne ¢ 
Orthothetes woolworthanus Hall ¢ 

- Stenoschisma formosum Hall a 
Meristella sp. ? r 
Uncinulus campbellanus Hall ¢ 
Spirifer perlamellosus Hall r 

Middle New Scotland 
Leptaena rhomboidalis (Wilck.) a 

Orthothetes woolworthanus (Hall) aa 
Strophonella radiata (Vanuaxem) aa 
Dalmanella perelegans Hall ¢ 
Anoplotheca coneava (Hall) ¢@ 
Acidaspis tuberculatus (Conrad) ¢ 
Spirifer perlamellosus Hall ¢ 
Dalmanites pleuroptyx (Green) r 
Uncinulus vellicatus Hall r 
Cyrtoceras, small species rr 
Meristella sp. indet. r 
Phacops logani Hall r 
Hatonia medialis Hall ¢ 
Pholidops sp. ? r 
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Actinopteria textilis (Hall) r 
Chonetes sp. 7 r 
Lichenalia torta Hall ¢ 
Chaetetes sphaericus Hall (branching form) ¢ 

Platyostoma, 2 species r 
Strophonella punctulifera (Conrad) v 
Stropheodonta arata Hall ¢ 
S. becki Hall ¢ 

Camarotoechia bialveata Hall r 
rs. inutilis Hall r 

Strophonella cavumbona Hall ¢ 
Anoplia nucleata Hall r 
Isochilina, small ¢ 

Lower New Scotland 
Orthothetes woolworthanus Hall aa 
Strophonella punctulifera (Conrad) e 
Rhipidomella oblata Hall ¢ 
Crinoid stems aa 
Isochilina, minute species aa 
Monotrypella sphaerica Hall ¢ 
Stropheodonta becki Hall aa 
Leptaena rhomboidalis (Wilek.) aa 
Phacops logani Hall ¢ 
Dalmanites pleuroptyx (Green) ¢ 
Spirifer cyclopterus Hall ¢ 
S. macropleura (Conrad) ¢ 
Proétus protuberans Hall r 
Eatonia medialis (Vanurem) ¢ 
Acidaspis tuberculatus (Conrad) r 
Actinopteria textilis (/7all) ¢ 
Platyostoma sp. ? r 
fatonia peculiaris (Conrad) e 
Meristella laevis (Vanuxem) e 
Dalmanella perelegans Hall ¢ 
Spirifer perlamellosus Hall ¢ 
Hindia fibrosa (Roemer) ¢e 
Strophonella sp. ? 
Lichenalia torta Hall ¢ 
Atrypina imbricata Hall ¢ 

Coeymans Wimestone 068 24 3.6 ae 
Dark lime mudrocks, sometimes argillaceous and 

with much flint in the middle portion. In the 
Delaware avenue quarry at Rondout, the following 

subdivisions are made by van Ingen and Clark: 

(25 Shaly limestone. ............ 
| 24. Shaly limestone. ........ 0.005 
23 Cherty limestone............ 
22 Cherty limestone ........... 

| 21 Hard limestone. ee 

Coeymans 50 feet, 5 inches 6 

From the highest bed (25) they obtained the follow- 
ing species : 

Sieberella galeata Dalman aa 
Atrypa reticularis Linne a 

Uncinulus nucleolatus Hall ¢ 
Atrypina imbricata //all ¢ 

Feet 
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Spirifer perlamellosus Hall 
Bilobites varica (Conrad) @ 
Dalmanella perelegans Hall ¢ 
Nucleospira ventricosa Hall r 
Parazyga deweyi Hall r 
Lichenalia torta Hall r 
Platyceras sp. ? r 

From bed 24 they obtained : 

Sieberella galeata Dalman aa 
Leptaena rhomboidalis (Wilck.) ¢ 
Atrypa reticularis Linne a 
Stropheodonta varistriata (Conrad) ¢ 
Hindia fibrosa (Roemer) c 
Leptaenisca concava Hall (?)r 
Rhynchospira globosa Hall r 
Spirifer cyclopterus Hall r 
Orthothetes sp. ? 
Dalmanella perelegans Hall ¢ 
Uncinulus nucleolatus Hall 
Lichenalia torta Hall 
Spirifer octocostatus Hall (7) 
Monotrypella sphaerica Hall 
Strophonella punctulifera (Conrad) 
Rhipidomella, small species. 

From bed 23 they obtained: 
Atrypa reticularis Linne a 
Hindia fibrosa (Roemer) a 
Sieberella galeata Dalman, a pauciplicate form 

galeata, large form with coarse bifurcating plications 
Anastrophia verneuili Hall r 
Dalmanella perelegans Hall ¢ 
Strophonella punctulifera (Conrad) r 

From bed 22: 
Atrypa reticularis Linne a 
Sieberella galeata Dalian c¢ 
Hindia fibrosa (Roemer) a 
Favosites helderbergiae Hall c 
Uncinulus nucleolatus Hall ¢ 
Sponge, n. gen. et. sp. ? 

From bed 21: 
Lichenalia torta Hall ec 
Dalmanites micrurus (Green) ¢ 
Sieberella galeata Dalman ¢ 
Actinopteria textilis (Hall) e 
Lamellibranch, large, gen. et sp. nov. ? 

From bed 20: 
Lichenalia torta Hall aa 
Spirifer cyclopterus Hall ¢ 
S. concinnus Hall ¢ 
S. perlamellosus Hall r 
Rhipidomella oblata Hall ¢ 
RG. oblata emarginata Hall 
Uncinulus mutabilis Hall ¢ 
Strophonella punctulifera (Conrad) ¢ 
S. varistriata (Conrad) ¢ 
Sieberella galeata (Dalman) c ~ 
Monotrypella sphaerica Hall c 
Meristella laevis (Vanuxem) r 
Stenoschisma formosum (Hall) r 

D2 
vo 
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Rhynchospira globosa Hall r 
Rhynchospira sp. nov. ¢ 
Orthothetes woolworthanus //all r 
Spirifer macropleura (Conrad) r 

Megambonia sp. 7? ¢ 
Strophonella leavenworthana r 
Leptaena rhomboidalis (Wilck.) ¢ 
Atrypa reticularis Linne r 

Small individuals with regular fine radial ribs. 

Actinopteria textilis (//all) r 

Stropheodonta becki Hall r 
S. cf. planulata Hall yr 
Dalmanella subcarinata //all r 
Favosites helderbergiae Hall 

Common in the very lowermost portion. 

Pholidops sp. ? r 

Camarotoechia semiplicata Conrad ¢ 
Bronteus barrandii Hall r 
Proetus protub. vans Hall ¢ 
Dalmanites pieuroptyx (Green) ¢ 
Pe: micrurus (Green) r 
Phacops logani Hall ¢ 
Nucleospira sp. ? r 
Cyrtina dalmani Hall r 
Orthoceras sp. 7 r 

Annulated type. 

Bryozoa and some ostracods, unidentified 

MGNMAUS DOGS oa: occ 5! sacckss sen be ol eae a ee 20-42 

Lime mudrocks and lime sandrocks generally quite 
pure and fossiliferous at intervals. Some beds 

are argillaceous and very dark colored. They are 
mostly thin bedded. Van Ingen and Clark make 

the following subdivision in the Spring street 

quarry at Rondout: 

Feet Inches 

(19 Hard dove, Massive: >...5.. 6 4 
18 Light gray, compact... ......<8 6 3 
17 Stromatopora, upper bed...... 7 6 

: : ; 16 Stromatopora, bottom......... 5 5 
Manlius limestones 42 feet 15 Dark bins with gray seams... .° 5 8 

14 Dark Die. i. ic ti yok kas 3 10 
13 Thin banded <:.)\.\.c.. usene cee 2 5 

(12 Gray band, 31:2 a, Shee 4 6 

The lower beds (12-16) contain the common species : 
Leperditia alta, Spiriter vane 
emi and Stropheodonta vari- 

striata. Bed 16 contains some Stromatopore 

and the following fauna: 

Loxonema fitchi Hall ¢ 
Holopea pervetusta (Conrad) ¢ 
re. subconica Hall ¢ 
Loxonema sp. ? 
Murchisonia minuta Hall 
Hormotoma, small species 
Modiolopsis dubia Hall 
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Holopea elongata Hall 
Laevidentalium sp. ? 
Spirifer vanuxemi Hall r 
Leperditia alta Conrad ec 
Holopea antiqua (Vanuxem) 
Zaphrentis sp. ? 

Bed 17 is a veritable Stromatopora reef. Bed 18 
contains in the lower part the following fauna: 

Spirifer vanuxemi Hall ¢ 
Tentaculites gyracanthus (Haton) ¢ 
Stropheodonta varistriata Conrad ¢ 
Leperditia alta Conrad ec 
Ostracods, numerous specimens of two or three species 
Hormotoma, small species 
Holopea elongata Hall 

Both faunas, above and below the Stromatopora bed 
are specially characterized by the occurrence of 
gastropods. 

Feet 

CREDULOHO ETE 9c 3.68 SUNS SSA Role or rer ne ar eT 20-81 

Chiefly lime mudrocks, mostly unfossiliferous, and 
containing beds of workable cement. At Rondout 
the following subdivision has been made by van 
Ingen and Clark: 

Feet Inches 

(11 Paving block or mud crack...... Omer 
OS Serismatic ortive:pomt..2.- ac... 4 4 

Upper with gray cement} 9 Leperditia bed.................. Bey, ak 
beds 19 feet, 6 inches Sra Culiynsvariable ws. gente.) eee 8-19 

i SON Siehis (CANSIM eam ve Oe oie oo 
Or shlandvonay, CEMelitins stu. sere 0) 
Say Maddilesledioegeie hat eis es ts ee lk 

Lower or dark cement beds ( 5 Hard black cement.............. 4 8 
9feet, 7inches toll feet,< 4 Soft black cement............... AS 5 

- 2 inches Be Hk OOUMEM Belen. 5. ces hare tia or eecae 6” to 2 

Hartnagel and van Ingen and Clark have suggested that the 

upper beds (6-11) alone represented. the Rondout and that the 
lower beds 3-5, represented the Rosendale cement beds, the seven 
inch middle ledge (5a) representing the Cobleskill. I believe 
however that the whole series here represents the Rondout and 
that the underlying 5-7 feet of ‘ Coralline limestone ” which rests 
directly on the upturned Hudson river sandstones in this region, 
is the Cobleskill, while the Rosendale cement bed and the Wilbur 
limestone are absent altogether. Both of these appear at the 
Wilbur bridge section and south of Wilbur, where the Cobleskill 
is 10-15 feet thick, which thickness it retains as far ay Rosendale 
or beyond. The Rondout cement above it is 19 feet thick at the 
Wilbur bridge exclusive of the mud crack layer or five point bed. 
At liddyville the same bed is 7 feet thick exclusive of the five 

point, the Cobleskill being 10 feet. 
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Beds 11 and 10 of the Rondout section show mud crack strue- 

ture of ditferent sizes. ‘These features have been seen in other 
regions as well, though the beds showing them do not necessarily 

belong to the same zone everywhere. Occasionally ripple marks 
are shown as in the Wilbur Bridge section. Bed 9 is filled with 
Leperditia alta, containing also Beyrichia sp. ?, 
Modiolopsis dubiaandSpirifer vanuxemi. This 
is a Manlius fauna and reference of these beds to the Rondout 

appears to be wholly on lithic grounds. Since the two for- 
mations are so closely related, it does not matter much where 
the line between them is drawn. The middle ledge (5a) contains 

Orthothetes interstriatus and Camarotoechia? 
lamellata, two typical Cobleskill species, but also found in 
the Rondout in the Schoharie region [see Section 2]. 

Feet 

Cotlestall 2360s vo. aw os Gh bees oe Le 14-18 
Dark, often impure, fossiliferous lime sandrock, with 

an abundance of Halysites. At Binnewater it is 
14 feet thick, while at the section near Wilbur 
bridge it is nearer 18 feet. In both of these locali- 
ties it is underlain by the Rosendale cement bed, 
but at Rondout this latter is absent, if my interpre- 
tations are correct, and the upper 5 to 7 feet of the 

Cobleskill rest directly on the Normanskill sand- 
stones. Northward the Cobleskill disappears and 
is overlapped by the Rondout as shown by Hart- 
nagel. The relationship of the strata at Rosen- 

dale and Rondout are shown in the following 
diagram [| fig. 204]. 

i EF oF FE Ae 
INO iii 
a Tee Je Je 

— +f 7 ks a je’ 

MT 
Fig. 204 Diagram showing relationship of Champlainic and Siluric strata in Ulster 
county. R=Rosendale, B=Binnewater, W=Wilbur bridge, V.B.—Vlightberg, Kings- 
ton. a-a’, Normanskill shale, }, Shawangunk conglomerate, c, High Falls shale, 
d, Binnewater sandstone, e-e’,Wilbur limestone, f-f’, Rosendale waterlime, g-g’, Cobles- 
kill, h-h’, Rondout waterlime, i-i’, Manlius 

R W. Vii 

Rosendale COMONT- i's WSs ke Le Oe 10-21 
Fine bedded gray lime mudrocks with the proper ad- 

mixture of silica to make it a natural cement rock. 
At Rosendale 22 feet are quarried, while near Wil- 
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Feet 

bur there are not much over 10 feet. At one point 

near Binnewater the thickness decreases to 4 feet, 
though its maximum here is 15 feet [see ante, fig. 

. 33]. In age this formation igs approximately 
equivalent to the Brayman shales of Schoharie, 

and the Bertie of Western New York. 

DUM PPCSHOILE ). oo ke et he ee ae eee eens 0-8? 

Fossiliferous lime sandrock like the Cobleskill. 
Pivesmues catenulatus, ueptaena 
arom pordalis and Atrypa reticu- 

laris characterize it. On Rondout creek the 

Wilbur rests directly on the Binnewater quartzites, 

but at Whiteport and Binnewater itself this lime- 
stone is wanting. It thus appears to be only a 
local phase of the base of the Rosendale cement, 

the argillaceous lime mudrocks being deposited in 
portions of the region, while in others Siluric 
organisms were able to gain a foothold and flourish 
for a time, adding their debris as lime sandrock 
to form the Wilbur limestone. At the Wilbur 
bridge section, a foot or two of the Wilbur lime- 
stone qindlend ies the Rosendale cement bed, eal 
grades downward into the Binnewater. 

CIDE ICT SUMUSEO IG Rien a ar a ae re 0-22 

Light gray to buff and brown quartz sandrocks often 

becoming quartzitic and generally in thin layers. 
Minute cross-bedding is found in many of the beds. 
At Binnewater and northward to Rondout the 
Binnewater sandstones rest directly on the Hudson 
“iver Shales and sandstones while southward the 

Shawangunk conglomerate and the red shales in- 

tervene between them. 

210 FQUS S/CUCR Se rene ariel eri aes aea ennai nea 0-25 

In the vicinity of Rosendale and westward red shales | 
lie just below the Binnewater sandstone and above 

the conglomerate. At Rosendale Darton records 
25 feet of the red shales and 22 feet of the quartz- 
ites above the conglomerate. These shales were 
called by Darton and others the Medina shales, but 
Hartnagel has shown them to be of Salina age, and 
used the term High Falls shale, from their expos- 
ure at that locality. 

tN. Y. State Paleontol. An. Rep’t. 1903. 
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Shawangunk:: Gr0t 305-4 Ts wee ck hae oe Fe ee ne 0-210 

Silicified quartz conglomerate, making its first appear- 

ance in the Binnewater region and becoming most 

prominent southward, where it forms the summit 
of the Shawangunk range. The pebbles are mostly 

well worn, generally small or of moderate size, the 

matrix being a quartz sand and silicious cement. 

Locally it passes into a quartz sandstone or quartz- 

ite. Darton records 45 feet near Rosendale and 

100 feet in the ridges to the south. At Lake 

Mohonk he finds 160 feet; at Peterkill falls 210 

feet, while near Ellenville’it is about 200 feet, 
which is its average thickness in the Shawangunk 

range [fig. 205]. 

STEREOGRAM 
OF THE 

SHAWANGUNK MOUNTAIN 
IN 

UtsteR Co,NEW YORK 

BY 

N.H. DARTON 

HAMILTON SHALES 

oy 
[cmc] ONONDAGA LIMESTONE 

xox] OnisKANy AND Esopus 

HEL DER BERG LIMCSTONES ETC | 
J 

— 
SHAWANGUNK GRIT 

= =| HUOSON RiverR Snares 

Fig. 205 
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Fig. 206 Section at the north end of the fifth Binnewater, Ulster co. (After Darton) 
HR=Hudson river shales, S=Shawangunk, Cl—High Falls shale and Binnewater sand- 
stone, C-=cement beds (Rosendale and Rondout, with Cobleskill between), P=Manlius 
pa Coeymans, LS=New Scotland beds, US=Becraft and Port Ewen, CG—Oriskany and 
sopus 

so ~. 
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Fig. 207 Section of the cement district 1 mile south of Whiteport station, Ulster co. 
Pitter Darton) H=Hudson river shales, S=Shawangunk, M—High Falls shale, C=Bin- 
newater sandstone, LC=Rosendale cement,—Cobleskill, UC=Rondout cement, T= 
Manlius, P=Coeymans, LS=New Scotland 

ZZ GA LAD 
LA 

Fig. 208 Section of North hill, Kingston, showing strata as originally folded, position 
of thrust plane (upper) and present character after thrust and erosion (lower). 
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Unconformity (covering the interval from about Middle Cham- 
plainie to Upper Silurie (Salina). 

Hudson river strata ranging in age from Normanskill (Middle 
Trenton) or earlier to Lorraine, and of unknown thickness. 

In structure the cement region is a series of symmetric anti- 

clines and synclines of the Appalachian type [fig. 206-7]. This 
has been described by Lindsley!, Dale?, Davis®, Darton‘, and for 
the northern region by van Ingen and Clark®. In the Kingston 
region the structure is further complicated by faults which have 

been worked out with much care by van Ingen and Clark. One 

of the most important of the faults is the great overthrust on 
North hill, Kingston, by which many of the strata are repeated, 

the Rondout waterlime resting on the lower Port Ewen beds 
[ fig. 208]. 

1 Poughkeepsie Proc. Soc. Nat. Sci. 2 :4448. 
2 Am. Jour. Sci. ser. 3. 16 :293-95. 
3Mus. Comp. Zool. Bul. 7:311-29; and Am. Jour. Sci. ser. 38. 26:389-95. 
*N. Y. State Geol. 13th: An. Rep’t. 1:291-372. 
5N. Y. State Paleontol. An. Rep’t 1902; N. Y. State Mus. Bul. 69. p. 1176— 

1227. 1908. 
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Chapter 7 

LISTS OF FOSSILS FOUND IN THE FORMATIONS OF THE SCHOHARIE REGION 

These lists have been compiled from all available sources. 

The volumes of the Palaeontology of New York have furnished a 

large portion of them and the lists published by Prosser in his 

humerous sections of this region have been used freely. Hart- 

nagel’s list of Cobleskill fossils has been reproduced with a 

few alterations and finally, collections made during the study 

of the region have been used as a basis for these lists. They 

are by no means complete, but incomplete as they are they will 

serve a useful purpose to the student of this region. 

A Fossils of the Cobleskill limestone of the Schoharie region 

After Hartnagel 

Corals 

1 Acervularia ? inequalis Hall 
2 Diplophyllum coralliferum Hall 
38 Enterolasma caliculus Hall 
4 Cyathophyllum hydraulicum Simpson 

5 Favosites helderbergiae var. precedens Schuchert 
6 Halysites catenulatus Linné 
7 Be auepore ef. antiqua Nicholson & Murray 
8S constellata Hall 

Bryozoa 

9 Chaetetes sp. 
10 Fenestella sp. 
11 Hederella sp. 
12 Lichenalia cf. concentrica H all 
18 Trematopora sp. 

Crinoids 

14 Thysanocrinus sp. 

Brachiopods 

15 Atrypa reticularis Linnaeus 
16 Camarotoechia litchfieldensis Schucheré 
17 Chonetes jerseyensis Weller 
18 Leptaena rhomboidalis Wilckens 
19 Orthothetes interstriatus Hall 
20 Camarotoechia ? lamellata Hall 
21 C. pisum Hall & Whitfield 
22 Spirifer corallinensis Grabau 
Bo S. eriensis Grabau 
24 Stropheodonta bipartita Hail 
25 S. Petexctaliv A all 
26 Whitfieldella nucleolata Hall 
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Pelecypoda 

27 Llionia cf. canadensis Billings 
28 I. galtensis Whiteaves 
29 I. sinuata Hall 
30 Mytilarca sp. 
31 Pterinea securiformis Hall 
32 P. subplana Hall 
oo FP. subrecta Hall 
Ht Tellinomya equilatera Hall 

Gastropoda 

35 Bellerophon auriculatus Hall 
36 Bucania sp. 
387 Murchisonia ? terebralis Hall 
38 Pleurotomaria ? subdepressa Hall 
39 P. Sp. 
40 Poleumita cf. crenulata Clarke & Ruedemann 

Vermes 

41 Spirorbis sp. 

Cephalopoda 

42 Trochoceras gebhardi Hall 
43, T. turbinatum Hall 
44 Cyrtoceras sp. 
45 Gyroceras sp. 
46 Kionoceras darwini Billings 
47 Oncoceras trusitum Clarke & Ruedemann 
48 Orthoceras expansum Hall 
49 O. (large sp.) 
50 Phragmoceras corallophilum Clarke 

Pteropoda 

51 Cornulites arcuatus Conrad 

52 Tentaculites sp. 

Ostracoda 

53 Beyrichia (2 species) 

Trilobita 

54 Calymmene camerata Conrad 
oo C. niagarensis Hall 

56 Dalmanites sp. 
57 Homalonotus sp. 
58 Leperditia jonesi Hall 
59 L. sealaris Jones 
6) Lichas (Dicranogmus) ptyonurus Hall 
61 Proetus sp. 

B Fossils of the Rondout beds of the Schoharie region 

1 Halysites catenularia var. 

2 Favosites helderbergiae precedens Schuchert 
5 Stromatopora cf. antiqua Nicholson & Murray 
4 Camarotoechia litchfieldensis Schuchert 
5) Stropheodonta bipartita Hall 
6 Orthothetes interstriatus Hall 
7 Rhynchonella lamellata Hall 
8 Spirifer corallinensis Grabau 
9 S. eriensis Grabaw 

cement rock at Schoharie”. Am. 
a ‘Reported by Schuchert from the 

Geol. 31:164. 
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10 Whitfieldella nucleolata Hall 
11 Pterinea securiformis Hall 
12 Orthoceras sp. 
13 Beyrichia sp. 
14 Leperditia cf. jonesi Hall 
15 Gastropod sp. 

C Fossils of the Manlius limestone of the Schoharie region 

Crinoidea 
1 Homocrinus scoparius Hall 
2 Camarocrinus stellatus Hall 

Vermes 

3 Spirorbis laxus Hall 

Bryozoa 

4 Chaetetes (Monotrypella) arbusculus Hall 
5 Monotrypa ? spinulosa Hall & Simpson 

Brachiopoda 

6 Stropheodonta varistriata (Conrad) 
7 Spirifer vanuxemi Hall 

‘Pelecypoda 

8 Megambonia aviculoidea Hall 
9 ? M. ovoidea Hall’ 

10 Modiolopsis ? dubia Hall 
11 Avicula obscura Hall 
12 Tellinomya nucleiformis Hall 

‘Gastropoda 

13 Holopea ? elongata Hall 
14 Murchisonia extenuata Hall* 
15 Loxonema fitchi Hall 

‘Pteropoda ~ 

16 Tentaculites gyracanthus (Haton) 
yeaa a irregularis Hall 

Ostracoda 

18 Beyrichia notata Hall 
19 Leperditia alta (Conrad) 

D Fossils of the Manlius—Coeymans transition beds of the Schoharie 
region 

‘Crinoid segments 

‘Bryozoa 

1 Chaetetes (Monotrypella) arbusculus Hall 
2 Fenestella sp. 

Brachiopoda 

3 Stropheodonta varistriata (Con.) 
4 Strophonella punctulifera (Covn.) 
5 Spirifer vanuxemi Hall 
6 Meristella laevis (Van.) 
7 Camarotoechia ventricosa Hall ? 
8 C. semiplicata (Con.) var. 
9 Uncinulus mutabilis Hall 

Pelecypoda 

10 Megambonia aviculoidea Hall 
11 Pterinea textilis (Con.) 

*Schoharie county ; exact locality not known. 
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Pteropoda 

12 Tentaculites gyracanthus (Paton) 

Vermes 

18 Spirorbis laxus Hall 

Ostracoda 

14 Leperditia alta (Con.) 
15 Beyrichia trisuleata Hall 
16 B. notata Hall 

FL) Fossils of the Coeymans limestone of the Schoharie region 

Corals 
1 Favosites helderbergiae Hall 
2 Alveolites explanatus Hall 

Crinoidea 

3 Hlomocrinus scoparius Hall 
4+ Melocrinus pachydactylus (Conrad) 
5 Lepadocrinus gebhardi (Conrad) 

Bryozoa 

6 Monotrypella abrupta (J//all) 

Brachiopoda 

7 Lingula perlata Hall 
S Stropheodonta varistriata (Conrad) 

9S. planulata Hall 
10 Strophonella punctulifera (Conrad) 
118 (?) conradi Hall 
12 Leptaena rhomboidalis (Wilckens) 
18 Delthyris perlamellosa (/Zall) 

14 Camarotoechia semiplicata (Conrad) 
15 Uneinulus mutabilis Hall 
16 Atrypa reticularis (Linnaeus) 
17 Sieberella galeata (Dalman) 

—~ 

Pelecypoda 

18 ? Cypricardinia concentrica Hall* 
19 Megambonia aviculoidea Hall 
20 Avicula (7) naviformis Conrad 
21 A, umbonata Hall 

22 A. manticula Conrad' 
23 A. obliquata Hall? 

Gastropoda 

24 Loxonema ? obtusum /Zall 

ao) Li, ? compactum J/7all* 
ae ti planogyratum /7Zall* 

Cephalopoda 

27 Orthoceras longicameratuin /all* 
Ze. ©, subtextile Hall 

29 O. Clavatum J//all 
30 O. ? 

A leew helderbergiae J/Zall 
oo. ©, rude /7all 
j4 O. pauciseptum //all 

‘Schoharie county, exact locality not known. 
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Pteropoda 

30 Conularia pyramidalis Hall}. 

Trilobita 

36 Bronteus barrandii Hall* 
37 Proetus protuberans Hall* 
38 Dalmanites pleuroptyx (Green) 
39: D. micrurus (Green) 
40 ? Lichas pustulosus Hall! 

Ostracoda 

41 Beyrichia oculina Hall+ 

F Fossils of the New Scotland beds of the Schoharie region 

Corals 

1 Streptelasma strictum Hall 
2 Aulopora schohariae Hall 
3 A. tubula Hall 
4 Michelinia lenticularis Hall 
5 Favosites helderbergiae Hall 

Bryozoa 

6 Monotrypa ? helderbergiae Hall 
7 Orthopora rhombifera (Hall) 
8 Callotrypa macropora (Hall) 
9 Phaenopora tenuis (Hall)? 

10 Fenestella hestia Hall 
11 Ichthyorachis nereis Hall 

Crinoidea 

12 Mariacrinus stoloniferus Hall 
13 Platycrinus tentaculatus Hall 
14 Brachiocrinus nodosarius Hall 
15 Aspidocrinus scutelliformis Halt 
16 A. eallosus Hall 
ag A; digitatus Hall 
18 Coronocrinus polydactylus Hall 
19 Dictyocrinus squamifer Hall 

Brachiopoda 

20 Lingula perlata Hall 
2 rectilatera Hall 
eh D. spathata Hall 

23 Rhipidomella oblata Hall 
24 R. eminens Hall 
25 Dalmanella perelegans Hall 
26 D. subcarinata Hall 
27 Bilobites varicus (Conrad) 
28 Strophonella headleyana Hall 
29 S. cavumbona Hall 
30 S. punctulifera (Conrad) 
31 Stropheodonta becki Hall 
382 Orthothetes woolworthanus Hall 
30 Leptaena rhomboidalis ( Wilckhens) 
34 Spirifer cyclopterus Hall 
39 Delthyris perlamellosa (Hall) 
36 Spirifer macropleura (Conrad) 
37 Cyrtina dalmani (fall) 
38 Trematospira multistriata Hall 

*Schoharie county, exact locality not known. 
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Nucleospira ventricosa /Tall 
Uncinulus nucleolatus Hall 

U. 
Uw. 

abruptus J/all* 
vellicatus Hall* 

Camarotoechia altiplicata Hall' 
is acutiplicata Hall 
Stenoschisma formosum (//a/l) 
EKatonia medialis (Vanurem) 
1D singularis (Vanurem) 
Anoplotheca concava (/Hall) 
Atrypina imbricata Hall 
Meristella laevis (Vanuxem) * 
M. 
M. 
M. 
M. 

bella (/fall) 
subquadrata Hall 
arcuata Hall 
princeps Hall 

Atrypa reticularis (Linnaeus) 
Rensselaeria elliptica Hall* 

57 Anastrophia verneuili (//all) 

Cypricardinia crassa Hall 
Megambonia obscura /all* 
M. 
M. 
M. 
M. 
M. 

lata Hall* 
oblonga Hall* 
? cordiformis Hall' 
suborbicularis Hall* 
rhomboidea /all* 

Pterinea tenuilamellata Hall 

rE 
ise 
i ge 
op 
P. 
eg 
1 

schohariae Hall* 
aequiradiata Hall* 
communis Hall 
pauciradiata Hall 
textilis Hall* 
bellula Hall 
securiformis Hall 

73 Diaphorostoma depressum ( Hal] ) 
74 Strophostylus elegans Hall 

5 Platyceras ventricosum Conrad 

s]oq A+] -] 
> CNS Cl 

FP a SP 

r; 
Pr 

gebhardi Conrad 
robustum //all' 
sinuatum //all 
trilobatum //all 
multisinuatum /Hall' 
retrorsum J/7all* 
retrorsum abnorme /7all' 
intermedium /fall* 

unguiforme //all* 
suleoplicatum /Hall* 
tenuiliratum //all* 
perplicatum J/7all* 
plicatile Hall’ 
platystoma //all+* 
platystoma alveatum //all* 
bisuleatum //all* 
pileiforme Hall' 
perlatum /Tall* 
spirale Hall* 
incile /7Zall' 

‘Schoharie county, exact locality not known. 

—————= 
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96 P. latyceras plicatum (Conrad)} 
Oh eee *. elongatum Hall* 
98 P. elongatum ? var. Hall? 
99 P: pyramidatum Hall: 

100 P. arcuatum Hall+ 

Cephalopoda 

101 Orthoceras helderbergiae Hall 
102 O. perstriatum Hall 
103 O. rude Hall 
104 O. pauciseptum Hall 

Pteropoda 

105 Conularia pyramidalis Hall? 
106. C. huntiana Hall* 

Trilebita 

107 Phacops logani Hall 
108 Dalmanites pleuroptyx (Green) 
109 D. micrurus (Green) 
110 D. tridens Hall 
105 IS Bs nasutus (Conrad) 
112 Lichas bigsbyi Hall 
aie Liz pustulosus Hall 

114 Ceratocephala tuberculata (Conrad)! 
115 Dicranurus hamatus Conrad} 

G Fossils of the Becraft limestone of the Schoharie region 

Crinoidea 

1 Aspidocrinus scutelliformis Hall 
2 Mariacrinus macropetalus Hall 

Pteropoda 

3 Tentaculites elongatus Hall 

Brachiopoda 

Rhipidomella assimilis Hall 
Schizophoria multistriata Hall 
Spirifer concinnus Hall 
Stenoschisma formosum (Hall) 
Camarotoechia ventricosa Hall 
Uncinulus campbellanus Hall 

10 Uz. nobilis Hall* 
11 Meristella princeps Hall 
12 Atrypa reticularis (Linnaeus) 
18 Rensselaeria aequiradiata (Conrad) 
14 Sieberella pseudogaleata (Hall) 

Pelecypoda 

15 Avicula subequilatera Hall* 

Gastropoda 

16 Holopea ? elongata Hall 
17 Platyceras obesum Hall 

cS COND OU 

18 P. clavatum Hall+ 

19 P. curvirostrum Hall’ 

A al agreste Hall? 
21 Pleurotomaria labrosa Hall 
22 Kuomphalus disjunctus Hall 
23 Bucania profunda Hall 
24 Strophostylus ? rotundatus Hall2 

1Schoharie county, exact locality not known. 
2 Carlisle, Schoharie county. 
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Additional species from the Lower Helderberg series of the 

Schoharie region, the exact horizon of w hich is not given. Most 

of the species are probably from the New Scotland beds. 

Corals 

1 Aulopora elongata Hall 
2 Vermipora serpuloides //all 
3 V. robusta Hall 
4 Favosites sphaericus Hall 
5 F. proximus Hall 

_ Bryozoa 

6 Monotrypa colliculata (Hall) 
F(a monticulata (Hall) 

8 Chaetetes (Monotrypella) ? arbusculus (Hall) 
9 Monotrypella ? abrupta (Hall) 
9 M. ? abrupta (Hall) 

10 Lioclema ponderosum (Hail) 
11 Fistulipora ? triloba Hall &€ Simpson 
12 FB. ? crassa (Hall) 
iT pe torta (Hall) 
14 F. distans (Hall) 
15 Ceramopora ? maculata Hall 
16 Paleschara ? dissimilis (Hall) 
17 Polypora lilaea Hall 
18 Ischadites squamifer Hall 

Pteropoda 

19 Tentaculites elongatus Hall 

Trilobita 

20 Cyphaspis coelebs Hall & Clarke 

H Fossils of the Oriskany bed of the Schoharie region 

Brachiopoda 

1 Hipparionyx proximus Vanuxem* 
2 Rhipidomella musculosa Hall' 
3 enipaeadonte magniventra Hall} 
4§ magnifica Hall* 
5 S. lincklaeni Hall 
6 Leptaena rhomboidalis ventricosa Hall* 
7 Chonostrophia complanata Hall* 
8 Spirifer murchisoni Castelnau 
2 8. arenosus (Conrad) 

10 Metaplasia pyxidata Hall’ 
11 Meristella lata /Hall* 
2 Eatonia peculiaris (Conrad) 
3 Camarotoechia oblata Hall 
tC. pleiopleura (Conrad)* 
5 barrandei Hall* 
6 Plethorhyncha fitchana /Tall* 

17 Leptocoelia flabellites (Conrad)! 
18 Rensselaeria ovoides (Maton)? 
19 Megalanteris ovalis Hall' 

Pelecypoda 

20 Avicula textilis arenaria J7Zall' 

5 ae gebhardi Conrad* 

Schoharie county, exact locality not known. 

SS SE, 
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22 Megambonia bellistriata Hall’ 
23 M. lamellosa Hall 
24 Palaeopinna flabellum Hall 

Gastropoda 

25 Diaphorostoma ventricosum Conrad! 
26 Strophostylus expansus Conrad? 
27 Platyceras tortuosum Hall’ 
25 P. nodosum Conrad* 
259) subnodosum Hall* 
30 Cyrtolites ? expansus Hall' 

Pteropoda 

31 Conularia lata 

Cephalopoda 

32 Orthoceras arenosum Hall 

I Fossils of the Schoharie grit 

A large number of specimens described from the Schoharie grit 

in the Palaeontology of New York, were obtained from outcrops 

near Clarksville and Knox in Albany county. At Clarksville, and 

for several miles in that vicinity, are found the best exposures of. 

the formation. It consists of “a very impure limestone, which 

weathers at the surface to a dark buff spongy sandrock, contain- 

ing an abundance of characteristic fossils.”* It is quite sharply 

separated from the Esopus, but grades upward into the Onondaga. 

Of the following list only those starred (*) have been listed from 

the Schoharie region. Those marked with a dagger (+) pass up- 

ward into the Onondaga limestone or higher. The double dagger 

(x) indicates that the species is also known from the Decewville 

beds of Canada. | 

Bryozoa 

il Ptiloporina sinistralis (Hall & Simpson) 
2; Ischadites bursiformis Hall 

Brachiopoda 

3 Lingula ceryx Hall 
4 Crania aurora Hall 
9) Pholidops areolata Hall 
6 Rhipidomella peloris Hall 
ie Rh alsa Hall 
S *Rh. mitis Hall 
9 =*+Orthothetes pandora (Billings) 

10 tyLeptaena rhomboidalis (Wilckens) 
11 z7Stropheodonta demissa (Conrad) 
12 S. alveata Hall 
13 S. callosa var. Hall 

*Schoharie county, exact locality not known. 
2Darton, N. H. N. Y. State Geol. 13th Rep’t. 1894. 1:248-41. 
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I4)—- *Stropheodonta parva Hall 
15 8. crebristriata (Conrad) 
16 t7*S. inaequiradiata Hall 
Lt +s. patersoni Hall 
18 t7*8. hemispherica Hall 7 
19 t7*S. perplana (Conrad) 
20 £7*Strophonella ampla Hall 
21 t+*Chonet es hemisphericus Hall 
22 1*Spirifer duodenarius (//all) 
20 7S macer //all 

2A. 7*S. raricosta (Conrad) 
25 JS. _ grieri Hall 
26 +*Reticularia fimbriata (Conrad) 

(Also in the Oriskany) 

27 +*Cyrtina biplicata Hall 
28. FEC. hamiltonensis Hall 
29 ¥+*Nucleospira concinna Hall 
30 +7*Meristella nasuta (Conrad) 
Soe doris Hall 
32. £*Atrypa reticularis impressa Hall 
so t7*Pentamerella arata (Conrad) 
34. tyAmphigenia elongata (Vanurem) 

35 t7*Centronella glans-fagea (Hall) 

Pelecypoda 

36 Lyriopecten parallelodontus Hall 
37 *Actinopteria eximia Hall 
38 *Plethomytilus arenaceus Hall 
3s *Mytilarca pyramidata Hall 
40 *Modiomorpha schohariae Hall 
41 *M. regularis Hall 
42 *M. putilla Hall 
43  *Goniophora perangulata (Hall) 
44. *G. ? alata Hall 
44 *Grammysia praecursor Hall 
46 +*Conocardium cuneus (Conrad) 
47 *Panenka dichotoma Hall 
48 *Schizodus ? fissus Hal] 
49 =*Cypricardinia planulata (Conrad) 

Gastropoda 

50 =*Diaphorostoma aplatum Hall 
aH *Strophostylus unicus Hall 
52 *Callonema (?) primaevum Hall 
53 *Cyclonema doris Hall 
54. {*Loxonema ? subattenuatum Hall 
333 ems fagt Fe robustum /7all 
DO. “ih by solidum J/7all 
57 *Straparollus inops Hall 
5S. -7*S, clymenioides Hall 
59 +*Pleurotomaria arata Hall 
GO *Bellerophon curvilineatus Conrad 
GL. ~*E; pelops Hall 

Pteropoda 

62 {*Hyolithus ligea Hall 
G3. *H; principalis Hall 

Cephalopoda 

64 *Orthoceras pelops Hall 
G5 (). zeus Hall 
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66 poe nocer as masculum Hall 
67 fluctum Hall 
68 o cingulum Hall 
69. =O. tantalus Hall 
Ore "s@): vastator Hall 
(is OP luxum Hall (most common and characteristic) 
(7s OF oppletum Hall 
lovee OO. procerus Hall 
74 = *O.7 tetricum Hall 
(on, +O; collatum Hall 
(4 re OS stylus Hall 
fiex O). medium Hall 
fou O: pravum Hall 
oe cn). pervicax Hall 
80 *O. carnosum Hall 
She ic =O: rarum Hall 
Sony 6 @). erion Hall 
Sor tO. thoas Hall 
84 *O. multicinctum Hall 
S54 O. duramen Hall 
86 *Gomphoceras fax Hall 
Slee G: illaenus Hall 
88 G. clavatum Hall 
89 =7*G. absens Hall 
SN os Ge beta Hall 
Cis yrG. rude Hall 
O2e.tG. ? erucifer Hall 
93 7*Cyrtoceras morsum Hall 
94 tC. eugenium Hall 
95, =C. aemulum Hall 
ae Or jason Hall 
97 *Gyroceras spinosum (Conrad) 
OS. Ge validum Hall 
99 *Trochoceras clio Hall 

LOO ea = 1. discoideum Hall 
101 ae biton Hall 
OAT. eugenium Hall 
103 rT. orion Hall 
104 TT. barrandei Hall 
Oa. 8T): pandion Hall 
LOG) * 0. obliquatum Hall 
LOS AT. expansum Hall 

Trilobita 

108 £*Calymmene platys Green 
109 +*Phacops cristata Hall 
110 +*Hausmannia concinna Hall & Clarke 
111 Dalmanites (Corycephalus) regalis Hall 
SLs OF (Synphoria) anchiops Hall 
1 133 areal OF (Synphoria) anchiops var. armatus Hall 
tate = 1). (Synphoria) anchiops var. sobrinus Hall & Clarke 

115 ~~ +Acidaspis callicera Hall & Clarke 
116 +*Lichas (Terataspis) grandis Hall 
aL is os Ts: (Conolichas) hispidus Hall &é Clarke 
118 *Proetus conradi Hall 
Oe EP: angustifrons Hall 
120" *P: hesione Hall 
a ste. crassimarginatus Hall 
122 +*Cordania arenicolus Hall and Clarke 
123 +*Cyphaspis minuscula Hall 
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J Fossils of the Onondaga limestone of the Schoharie region 

Anthozoa 

1 Favosites basalticus Goldfuss 
2 ¥. epidermatus Rominger 
3 Fs. hemisphericus distortus Hall 

4 Zaphrentis prolifica Billings 
5 Cyathophyllum robustum Hall . 

Bryozoa 

6 Monotrypa tabulata (/Zall) 
7 Thamniscus multiramus Hall 
8 Ptiloporina pinnata (Hall & Simpson) 

Brachiopoda 

9 Orthothetes pandora (Billings) 
10 Leptaena rhomboidalis (Wilckens) 
11 Stropheodonta inaequiradiata Hall 
12 §. patersoni Hall 
13 S. hemispherica Hall 
14 Strophonella ampla Hall 
15 Productella navicella Hall 
16 Spirifer duodenarius (Hall) 
aT SS: raricosta Conrad 
18 §. acuminatus (Conrad) 
19 §. divaricatus Hall 
20 Reticularia fimbriata (Conrad) 
21 Cyrtina hamiltonensis Hall 
22 Athyris spiriferoides (Haton) 
23 Meristella nasuta (Conrad) 
24 Pentagonia unisuleata (Conrad) 
25 Atrypa reticularis (Linné) 
26 A. pseudomarginalis Hall 

Pentamerella arata (Conrad) 
28 Amphigenia elongata (Vanurem) 
29 Coliospira camilla Hall 

Pelecypoda 

30 Aviculopecten pectiniformis (Conrad) 

Gastropoda 

31 Platyceras dumosum Conrad 
32 P. nodosum Conrad 
33 P. undatum Hall 
34 P. crassum Hall 
35 Diaphorostoma lineatum (Conrad) 
36 D. unisuleatum (Conrad) 
or PD. turbinatum (Hall) 
38 Euomphalus decewi Billings 
39 Phanerotinus laxus Hall 

Pteropoda 

40 Tentaculites scalariformis Hall 

Cephalopoda 

41 Cyrtoceras eugenium J//all 
42 ©. citum Hall 
43 C. jason Hall 
44 Gyroceras trivolve (Conrad) 
45 G. matheri (Conrad) 
46 G. undulatum (Vanugren) 
47 G. paucinodum //all 
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Trilobita 
48 Dalmanites (Coronura) diurus (Green) 
49 D. (Coronura) myrmecophorus (Green) 
50 D. (Odontocephalus) selenurus (Haton) 
‘apa Dy calypso Hall 
ye 1): (Coronura?) macrops Hall 
58 Lichas (Conolichas) eriopis Hall 
54 L. (Ceratolichas) gryps Hall & Clarke 
55) 1, (Ceratolichas) dracon Hall & Clarke 
56 Proetus folliceps Hall &€ Clarke 
Bt Be clarus Hall 

K Fossils of the Marcellus shales and calcareous beds of the 

Schoharie region 

1 Chonetes mucronatus Hall 

Strophalosia truncata Hall 
Liorhynechus mysia Hall 
L. limitaris (Vanuxem) 
Lunulicardium marcellense Vanuxem 
Tentaculites gracilistriatus Hall 
Styliolina fissurella Hall 
Orthoceras vicinus Hall 
O. thestor Hall 

10 O. subulatum Hall ? 
11 Bactrites clavus Hall 
12 Nautilus oriens Hall 

CO OC 1 o> OU CO bo 

L Fossils of the Agoniatites limestone of the Schoharie region 

1 Liorhynchus mysia Hall 
2 Panenka yventricosa Hall 
38 Lunulicardium rude Hall 
4 Orthoceras fustis Hall 
5 O. marcellense Vanuxem 
6 Cyrtoceras alternatum Hall 
7 Gon mphoceras conradi Hall 
& G. oviforme Hall 
9 Goniatites (Agoniatites) expansus Vanurem 

10 G. (Parodiceras) discoideus Conrad 
11 Nautilus (Discites) marcellensis Vanurem 

M Fossils of the Hamilton sandstones of the Schoharie region 

Brachiopoda 

1 Spirifer acuminatus (Conrad) 
ZS granulosus (Conrad) 
Sher mucronatus (Conrad) 
48. audaculus (Conrad) 
Ds. tullius Hall 
6 Chonetes coronatus (Con.) 
The Os deflectus Hall 
8 C. mucronatus Hall 
9 Orthothetes chemungensis var. arctostriatus Hall 

10 Athyris spiriferoides (Hato) 
11 Stropheodonta perplana (Conrad) 
12 Camarotoechia congregata (Conrad) 
nO. prolifica (Hall) 
14 Liorhynchus multicostum Hall 
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15 Orbiculoidea (Lindstroemella) aspidium Hall & Clarke 
16 O. randalli Hall 
17 Cryptonella (Eunella) lincklaeni Hall 
1S Productella dumosa /all 7? 
19 Tropidoleptus carinatus (Conrad) 
20 Ambocoelia umbonata (Conrad) 
21 Strophalosia truncata (//all) 
22 Cyrtina hamiltonensis Hall 
23 Oehlertella exilis (Hall) 
24 Lingula punctata fall 
25 L. densa Hall 
26 Dignomia alveolata Hall 
27 Centronella glaucia Hall 

Pelecypoda 

28 Aviculopecten formio Hall 
29 A. princeps (Conrad) 
o0-A. phorus /all 
SL. AG fasciculatus Hall 
oe A, idas Hall 
33 Lyriopecten interradiatus Hall 
34 Pterinopecten vertumnus Hall 
Sour: undosus Hall 
36 Pterinea flabellum (Conrad) 
37 Actinopteria boydi (Conrad) 
38 Glyptodesma erectum (Conrad) 
39 Liopteria bigsbyi Hall 
40 I. mnitchelli Hall 
41 L. troosti JZall 
42 L. leai Hall 
43 L. greeni Hall 

44 Leptodesma rogersi Hall 
45 Plethomytilus oviformis Conrad 
46 Gosseletia triquetra (Conrad) 
47 Modiomorpha arcuata Hall 
48 M. mytiloides (Conrad) 
49 M. subalata (Conrad) 
5O M. concentrica (Conrad) 
51 Goniophora hamiltonensis Hall 
52 rugosa Conrad 

53 G. glauca Hall 7) 

54 G. truneata Hall 
55 Cypricardella gregaria Hall 
56 C. tenuistriata Hall : 
57 C, complanata Hall | 
58 Microdon bellistriatus (Conrad) 
59 Nucula randalli Hall 
60 N. bellistriata (Conrad) 
61 Nuculites cuneiformis Conrad - 

62 N. triqueter Conrad 
63 N. oblongatus Conrad 
64 Leda diversa Hall 
65 L. brevirostris fall 

66 LL. obscura /Tall 
67 Palaeoneilo constricta (Conrad) 
68 P. maxima (Conrad) 
69 P. emarginata (Conrad) 
TO -e. perplana //all 
Th ©. tenuistriata //all 

72 Macrodon hamiltoniae Hall : 
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73 Nyassa subalata Hall 
74 N. recta Hall 
15 N: arguta Hall 
76 Grammysia bisulcata (Conrad) 
Tes erecta Hall 
fonG. circularis Hall 
MOUG: obsoleta Hall 
80 G. alveata (Conrad) 
81 G. lirata Hall 
82 G. globosa Hall 
83 G. zonata Hall 
84 G. arcuata (Conrad) 
85 G. constricta Hail 
86 Sphenotus truncatus (Conrad) 
87 S. cuneatus (Conrad) 
88 S. subtortuosus Hall 
89 S. solenoides Hall (7?) 
90 Schizodus appressus (Conrad) 
91 Prothyris lanceolata Hall 
92 Tellinopsis subemarginata (Conrad) 
93 Cimitaria elongata (Conrad) 
94 Pholadella radiata (Conrad) 
95 Orthonota undulata Conrad 
96 O. carinata Conrad 
97 O. ensiformis Hall 
98 O. (?) parvula Hall 
99 Palaeosolen siliquoideus Hall 

100 Elymella levata Hall 
101 Protomya oblonga Hall 
102 Limoptera macroptera (Conrad) 
103 Paracyclas lirata (Conrad) 

Gastropoda 

104 Pleurotomaria filitexta Hall 
105 )ee coe capillaria Conrad 
106 P. sulcomarginata Conrad (7?) 
1072: trilix Hall 

108 Bellerophon patulus Hall 
109 B. rudis Hali 
ot): Be otsego Hall 
mB: crenistriatus Hall 
112 Cyrtonella mitella Hall 
LES Os pileolus Hall 

Pteropoda 

114 Coleolus tenuicinctus Hall 
115 Tentaculites bellulus Hall 
116 Conularia continens var. rudis Hall 

Cephalopoda 

117 Nautilus bucinum Hall 
118 Orthoceras crotalum Hall 

Trilobita 

119 Phacops rana (Green) 
120 Homalonotus dekayi (Green) 
121 Cryphaeus boothi var. calliteles Green 
122 Proetus rowi (Green) 

Incertae sedis 

123 Spirophyton velum (Vanuzxem) 

oo L 
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N Fossils of the Ithaca and the Sherburne beds of the Schoharie 
region 

Brachiopoda 

1 Orbiculoidea cf. media (/fall) 

2 Spirifer mucronatus (Con.) 
3 S. mesastrialis Hall 
4 8. tullius Hall 
5 S. fimbriatus (Con.) 
> Tropidoleptus carinatus (Con.) 
7 Ambocoelia umbonata (Con.) ? 
8 Athyris spiriferoides (Paton) 

Pelecypoda 

9 Orthonota undulata Con. 
10 Microdon bellistriatus Con. 
11 M. gregaria Hall 
12 Sphenotus truncatus (Con.) 
13 S. cuneatus (Con.) 
14 Goniophora sp. 
15 Schizodus appressus Con. 
16 8S. cf. ellipticus Hall 
17 Paracyclas tenuis Hall 
18 Grammysia (Sphenomya) cuneata Hall (7?) 
19 G. subarcuata Hall 
20 Palaeoneilo cf. plana Hall 
74 A oe emarginata (Con.) 
22 Liopteria bigsbyi “Hall 
23 Ti: dekayi Hall 

Gastropoda 

24 Bellerophon patulus Hall 
25 B. acutilira Hall (7?) 
26 Cyrtolites (Cyrtonella) pileolus Hall (7?) 
27 Tentaculites sp. 

Note. The foregoing lists will serve to indicate to the student the 
species that may reasonably be looked for in the different Schoharie forma- 
tions. It is not desired to convey the impression that all the fossils named 

have been recorded from this locality. 
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Chapter 8 

PHYSIOGRAPHY OF THE SCHOHARIE REGION 

We have hitherto spoken of the hills of the Schoharie region 

as the most dominant topographic feature of the district. And 

so they appear when looked at from the point of view of the 

ordinary observer in the valley bottoms. To the inhabitants of | 

_ this region, since the days of its occupancy by the Indian, the 

broad bottom lands margining the principal streams have been 

the chief attraction, partly because of their great fertility, and 

partly because of the ease with which communication between 

settlements could be established on the level country. The hill- 

sides and uplands are the last conquered portion of the region, 

and even now have only been partially subjugated. The diffi- 

culty of maintaining the roads, which of necessity follow the 

streams by which the hillsides are dissected and which are 

therefore subject to continual washouts by strong rains or by 

‘the streams themselves, was a potent factor in the retardation 

of the hillside settlement. This difficulty can be readily appre- | 

ciated if one follows the little frequented, and therefore poorly 

mended roads which lead up over some of the hillsides, or the 

abandoned roads which not infrequently have become stream beds. 

Settlements being, then, in the valley bottoms, or more sparingly 

along the valleys of streams laterally incising the hills, it is not 

Surprising that the Schoharie region is generally conceded to 

have a mountainous topography. ‘Yet if one climbs to the sum- 

mits of some of the higher hills, where a comprehensive view of 

the uplands may be obtained, the surprise of a moderately undu- 

lating high plateau is met with. So uniform is the altitude to 

which the apparently irregular hilltops rise, and so relatively 

inconspicuous are the incisions in this upland, that, provided the 

Observer stands high enough, the sky line will appear a nearly 

level one. This is specially noticed if one looks from a sufficient 

_ altitude across the valley to the opposite line of hills. Only one 
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great exception to this evenness of the upland plateau is notice- 
able to the south where the high peaks of the Catskills rise 
abruptly above the general level. A prolonged inspection of 
the country from such a vantage point, impresses the beholder 
with the fact that it is the plateau or even upland which is 
the dominant topographic feature of the region, and that the 
hills seen from the low ground, are merely the carved edges of 
this plateau where it has been deeply incised by the three prin- 
cipal streams of the region, the Schoharie kill, the Cobleskill and 
the Fox kill. The deeply sunken valleys of these streams are, 
next to the plateau, the most prominent topographic element of 
the landscape, and one might not inaptly emphasize this fact by 
speaking of the region as a valley country rather than a hill 

country. 

In the vicinity of Middleburg and northward the average 

altitude to which the hills rise is 2100 feet, though westward in 

Petersbure mountain the eleyation is as high as 2500 feet. 

Northward from Middleburg the level falls to about 2000 feet 

and still farther north to 1900, and then 1800 feet. The hills 

immediately bordering the larger valleys rise to less than the 

average hight as might be expected. Thus West mountain is 

1200 feet, Dann’s mountain nearly 1400 feet and Sunset hill 

1600 feet. Northward there is a gradual descent of the upland 

region, the average upland elevation being little over 1000 feet 

in the Mohawk region. 

*One of the best localities for observing the features here described is 

on the summit of Moheganter hill, which rises to the south of Middleburg, 

apparently hemming in the valley on the south as seen from Schoharie. 

About three miles southwest of Middleburg, on the south side of the river, 

a small stream has cut the northwestern face of Moheganter hill, and here 

at the schoolhouse of district no. 11 a road branches off from the main 

Schoharie valley road and climbs the hill. Behind the house of Mr John 

Vroman, the second inhabited house on the road, is a bare knoll which 

rises above 1900 feet A.T. From the summit of this knoll a splendid view | 

of the even upland, the Catskills and the deep Schoharie valley may be 

obtained. Other good views are found farther along on the road. Interest- 

ing outcrops of Hamilton, Sherburne and Oneonta strata are found along | 

this highway. | 



Flate 21 

Krum’s falls; 8 miles south of Schoharie 
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_ It has already been noted that the strata of this region dip 

southward at about 135 feet to the mile, or approximately one 

foot in 40. Thus it appears that the even upland surface, which 

in fact gently rises southward, bevels across the strata, the 

surface and dip being discordant, and the plateau therefore not 

due to the strata composing it. In other words the surface of 

the upland is an erosion surface which passes obliquely across 

the strata, instead of being determined by a hard stratum at 

that level, which might have largely prevented the degradation 

below that general horizon. If thus the level is an erosion level 

why did it stop so generally at a uniform hight, so as to give 

the appearance of a level plateau, when this checking of erosion 

was not determined by a uniform hard stratum which every- 

where protected the summits at that level? The only adequate 

answer to that question is: that when erosion had reached the 

level in question, it could go no farther because at that time the 

base level of erosion practically had been reached. In other words 

the sea level at the period during which the ancient surface 

was worn down to the plateau level, was about 2000 feet higher 

in this region than now, or the land stood so much lower with 

reference to the sea. All the valleys which cut below that level 

were made subsequently to it, when a relative change in the 

Jand and sea levels took place, the former rising or the latter 

falling. The more or less even surface near sea level, which 

characterized the end of this earlier cycle of denudation, was 

due wholly to the working of subaerial agencies and not to 

marine erosion, there being absolutely no evidence of the occu- 

pancy of this region by the sea, in Postpaleozoic time. Thus 

this approximate plane of erosion falls under the type to which 

_ the name “peneplain” is applied by physiographers, while the 

high peaks of the Catskills which dominate this peneplain fall 

under the type known as “monadnocks.” As just stated, the 

Schoharie and other valleys cut into this upland are of later 

origin and therefore belong to the present cycle of erosion, of 

which they represent the initial effects. 



236 NEW YORK STATE MUSEUM 

Let us now inquire into the condition of the early surface of 

the region and the method of erosion which has produced the 

peneplain surface, after which we may discuss more in detail the 

erosion accomplished during the present cycle. 

The Paleozoic coastal plain. In discussing the origin of the vari- 

ous geologic formations of this region it has already been pointed 

out that each of the more extensive ones at any rate must have 

been deposited over the entire region, overlapping the earlier ones, 

and extending up on the old shore which was then formed by the 

Precambric and early Paleozoic rocks. The later formations spe- 

cially, such as the Hamilton, Sherburne, Oneonta and Catskill 

sandstones were made of material directly derived from the crys- 

talline rocks of the Adirondacks and Laurentides, and the meta- 

morphic sediments of the Appalachian old land. It is easily seen 

that there iS no other likely source of these sediments and that 

hence each one must in turn have overlapped the preceding ones 

and come to rest directly on the shelving surface of the old land. 

With their present dip of 135 feet to the mile the base of the 

first red sandstones of this region (the Oneonta) would be car- 

ried 5000 feet above the sea in the region of the Mohawk and more 

than 15,000 feet in the central Adirondack region. As the present 

dip of the strata is probably much greater than the original dip 

of deposition and as the Adirondack region has suffered much 

erosion in Postpaleozoic time, there is no reason to believe that 

the Adirondacks were wholly covered by the Oneonta and Catskill 

strata, though they probably reached far up on them. A clear 

comprehension of the former extent of the strata of this region 

helps one to realize the enormous amount of erosion which the 

region has suffered since Paleozoic time, as well as the length of 

the time consumed in the process. Compared with this tremen- 

dous erosion the formation of the Schoharie valley during the 

present cycle of erosion is a very insignificant result, scarcely more 

than a scratch on the surface of the ancient peneplain. 

Development of drainage lines. After the coastal plain of Paleo- 

zoic strata emerged, by the southward and westward retreat of 

Pe 2 
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the seashore, a Simple type of drainage soon became established 

on it. Those streams which had formerly brought the material 

from which the coastal plain was built, now continued their way 

ACHOSS this plain, following the slope of the land, and entered the 

sea Somewhere in the region of the present Mississippi valley. To 

simple streams of this type the name ‘“ consequent streams” is 

applied, since they are consequent on the slope of the surface on 

which they originate. Streams of this type cut downward, mak- 

ing valleys for themselves, which in depth are proportional to the 

distance from shore, the slope and hardness of the strata and the 

velocity of the current. At first these streams have no tributaries, 

but these are gradually formed out of the gullies which are cut 

into the sides of the valley of the consequent stream. Such 

streams, not controlled by original structural features, form the 

type denominated “ingsequent streams.” Some of these will in- 

variably outstrip the others, and they will generally be the ones 

near the old land, since here the river is higher above the 

sea than elsewhere below and can cut its channel deeper; 

hence the tributary insequents would have a greater slope and 

therefore cut deeper trenches. In time these insequents will out- 

strip their brethren which are farther down the course, and so 

develop into the “ subsequent ” type, which near the upper end of 

the coastal plain opens up a valley or inner lowland by removing 

the strata immediately adjacent to the old land. The valley thus 

formed will have on one side the hard crystallines of the old land, 

while on the other there will be most generally a cliff of the sedi- 

mentaries. The topographic element thus formed has come to be 

known as a cuesta' and may be defined as a portion of a coastal 

plain which hag been separated by the normal processes of stream 

erosion from the old land against which it originally lapped. The 

essential features of the normal cuesta are a gentle surface slope 

to the sea, and a steep escarpment or “inface,’ the precipitous- 

ness of which will be in proportion to the resistance of the sur- 

1A name of Spanish origin, and proposed by Prof. W. M. Davis for the 

topographic type described. Pronounce kwesta. 
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face stratum and the weakness of the underlying beds. Between 

the inface of the cuesta and the old land lies the stripped belt, or 

“inner lowland” which has been opened up by the subsequent 

streams. The diagrams | fig. 209] show the beginning of the drain- 

age system on a coastal plain and [fig. 210] the completed simple 

cuesta. It will be perceived that the inner lowland is widened 

by the gradual seaward retreat of the inface of the cuesta. By 

this process the altitude above sea level, of the upper edge of the 

Fig. 209 Diagram of simple coastal pike after elevation, showing simple consequent 
rainage 

Fig. 210 Coastal plain after erosion and formation of cuesta topography 

cuesta, gradually diminishes owing to the gentle seaward dip of 

the strata. At the same time the hight of the inface of the cuesta 

may increase, for by its seaward retreat lower and lower strata are 

uncovered, the edges of which become incorporated in the basal 

portion of the inface of the cuesta. As before stated, if the upper 

laver is very resistant, while the basal strata are easily eroded, 

the inface of the cuesta will be steep and rugged. This is essen- 

tially the case with the front of the Helderberg escarpment at the 

Indian Ladder, which for purposes of illustration may be com- 

pared with a normal cuesta front or inface, while the Hudson 

valley between it and the old land of the Taconic region repre- 
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sents the inner lowland. As will be seen presently this region 

does not represent a cuesta in its primitive condition, but rather 

a revived cuestalike topography. 

If, with continued recession of the inface of the cuesta, and a 

widening of the inner lowland, a second hard stratum is discoy- 

ered beneath the soft one, the inner lowland may for a time be 

Fig. 211 Diagram of simple coun ree exposed hard stratum (38) overlying a 

floored by this stratum. Gradually however this stratum will 

also be cut through and if another softer one is discovered be- 

neath, a second inface will soon come into existence, the cuesta 

now becoming a double one [fig. 211, 212]. The retreat of both 

cliffs may be uniform or there may be a differential retreat. In 

the first case the two cliffs will never be far apart, in the second 

Fig. 212 Compound escarpment pyod need Oy aS strata after recession to dotted 

case they will either approach each other, the lower one gaining on 

the upper, or become more and more separated, the upper one 

retreating faster. Cliffs of differential retreat are well illustrated 

by the terraces on West hill (plate 1). 

Where there is a regular alternation of hard and soft strata 

Several tities repeated, the cuesta front will be terraced, but it 

will be essentially one cuesta front or inface, just as the eastern 

face of West hill is a single one, though composed of several 
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terraces. This we may assume to be the norm for it is not likely, 

except in rare cases, that the upper cliff will retreat so rapidly 

that the space between the two becomes broad enough to have the 

characters of a second inner lowland, separating two cuestas. 

Conditions of multiple cuestas exist, as for example the two 

cuestas of the ancient (Postpaleozoic) coastal plains of central 

i 
Fig. 213 Outcrops of hard strata (2 & 3) after peneplenation to dotted line in fig. 212 

England, described by Davis', or the Niagara and Onondaga cues- 

tas of western New York.? Such conditions are explainable in 

one of two ways. Peneplenation obliquely across the strata and 

recarving of the valleys on the softer beds. This appears to have 

been the method which has given rise to the repeated cuestas of 

Fig. 214 Two escarpments resulting from erosion on soft strata after peneplenation 
(compare dotted lines of fig. 213) 

western New York. This method is illustrated in the above 

diagrams [fig. 213, 214] and will be more fully discussed below. 

A partial elevation of the coastal plain may occur and while a 

cuesta topography is gradually carved out of the strata of this 

plain, a new coastal plain may be deposited with the older one for 

its shore and old land. Then on a second elevation the cuesta 

topography may be carved out of the later coastal plain as shown 

‘Textbook of Physical Geography. 

2Grabau. Geology of Niagara Falls. N. Y. State Mus. Bul. 45. p. 44. 

Bs 
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in the diagrams [fig. 215, 216]. This, according to Davis, appears 

to have been the origin of the cuestas of central Englana. 

Continuous seaward retreat of the edge of a simple cuesta 

eventually brings the inner lowland to the point where the top 

of the soft stratum passes below the level at which erosion takes 

place. Then the cliff will slowly be degraded by atmospheric 

Fig. 215 Diagram showing formation of escarpment by erosion of soft stratum under a, 
and formation of coastal plain strata b 

erosion till it too has been reduced to the level of erosion, when 

peneplenation will be accomplished [fig. 217, 218]. The same fate 

awaits the terraced cuesta unless a new lease of life should be 

given by a renewed elevation. Otherwise the lowest terrace is 

~ first doomed to extinction, the others following in succession from 

below upward till the whole region is peneplaned [fig. 219-221]. 

Fig.216 Two escarpmenis due to subsequent erosion of soft stratum under hard 
stratum b,along dotted line in fig. 215 

This condition of peneplenation can readily be recognized by 

the beveled appearance of the strata at the successive outcrops, 

the thickness decreasing toward the old land from the moment 

they pass out from under the protection of the overlying stratum. 

That this thinning is not the thinning natural to strata as we 

approach the old shore, is shown by the fact that the lithic char- 

acter of the bed remains unchanged, which would certainly not 

be the case if we had reached the former shore, and furthermore 

by the fact that the lowest bed of each stratum is the one found 

at the thin end of the wedge [fig. 222], whereas if the thinning 
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were due to deposition on a shelving shore the thin edge should 

be made of the upper beds of the stratum only [fig. 223]. 

When elevation of the peneplain takes place streams naturally 

become adjusted on the softer strata and so carve out again the 

cuesta topography by working along the softer beds. This 

revived topography is not readily distinguishable at first sight 

from the original cuesta topography. ‘The revived cuestas how- 

Fig. 222 Thinning away of strata by overlap on x-(a, b) and through erosion (peneplena- 
tion-c-f). In the latter case the lower portion of each bed extends beyond the upper 

ever are much further removed from the old land than were their 

predecessors. 

That this has been the history of the Helderberg and Schoharie 

regions seems to be indicated by the correspondence of all the 

features of the region with those outlined in the theoretic dis- 

cussion of cuesta development on a coastal plain of the type 

formed by these old Paleozoic strata. The first cuesta formed 

Fig. 223 Thinning of strata through overlap on x. Upper portion of each bed extends 
beyond the lower portion 

was probably that of the Catskill and Oneonta sandstones and 

the inner lowland between it and the old land was probably at 

first somewhere north of the present Mohawk valley. As the 

escarpment was pushed southward and westward, lower and 

lower members of the Paleozoic series were discovered and the 

cuesta front probably began to take on the terrace form. It must 

be remembered that the old land at this time formed a semicircle, 

extending along the north and along the west and southwest. 

What the original drainage was can of course only be conjec- 
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tured, nevertheless the general direction of these ancient streams 

can be indicated with a fair approach to accuracy. Davis! has 

indicated some of the probable drainage lines of this early period 

in the Pennsylvania region and his assumptions may be regarded 

as expressing the conditions of that time as accurately as the 

present evidence will permit. After the formation of the Appa- 

lachian folds, then much more pronounced than now, the syn- 

clinal valleys were occupied by longitudinal consequent streams, 

which drained into lakes filling the lower basin-shaped depressions 

between the ridges. Some of these were drained northwestward 

by the master stream of the region which Davis has named the 

Anthracite river and which he locates not far from the present 

Susquehanna. This river joined the ancient Ohio, which then as 

‘now drained westward to the Mississippi gulf. Other small 

streams flowed from the northwestern faces of the ** Nittany high- 

land” and the “ Bedford range” and likewise became tributary 

to the Ohio. 

A feature which greatly complicated the drainage development 

during Mesozoic time and in fact entirely changed the normal 

conditions in the southwestern part of this area, was the folding 

of the strata into the Appalachian anticlines and synclines which 

took place during late Permian time, and the magnitude and 

extent of which may be judged of by an examination of the 

remnants found at present in the folded district. From the west- 

ernmost slopes of these mountains, the drainage flowed north- 

westward, but the drainage of the other slopes was carried along 

the synclinal troughs and thus the interior was deprived of this 

drainage, together with that of the Old Appalachian continent to 

the southeast. In consequence the streams flowing northwest 

from this newly formed mountain area were much smaller than 

those coming from the northeast, for the latter continued to carry 

the drainage of a large part of the Canadian old land into the 

Mississippi embayment. As a result the erosion in the north- 

eastern region must lave been much more pronounced, even 

*Davis, William Morris. The Rivers and Valleys of Pennsylvania. Nat. 

Geog. Mag. v.1, no.3. 
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though the slopes were steeper on the southeast. It was prob- 

ably not till the end of Mesozoic time that the peneplain on the 

sedimentary rocks was completed, the Catskills alone remaining 

as remnants of the higher lands which were almost entirely re- 

moved by erosion. That this peneplanation did not necessarily 

include the old land will be clear from the discussion of the 

manner of formation of the peneplain. Nevertheless we may 

Safely assume that these harder crystaliine rocks also suffered 

considerable erosion during the interval from the end of the 

Paleozoic to the beginning of the Cenozoic (Tertiary) time. Some 

portions indeed may actually have been reduced to peneplain con- 

dition, aS was the case with the crystalline rocks of New Eng- 

land. Even the folds of the Appalachians were worn down till 

that region of varied rocks was reduced to a comparatively level : 

portion of the great Cretacic peneplain, with the rivers lazily 

wandering across the region without regard to the underlying 

rock structure. 

With the beginning of Tertiary time the whole of the north- 

eastern continent appears to have been elevated, whereupon all 

drainage lines at once became revived and began actively to cut 

valleys in the upland plateau. 

There is reason for believing that the land stood very much 

higher at the beginning of the Tertiary than it does at present. 

If the slope of the surface of thé peneplain in this region was 

northward at that time as it is now (judging from the gradual 

northward decrease of altitudes) it is e€asy to understand how 

such rivers as the Schoharie could begin to flow northward, and 

cut a valley such as we find it, across the strata. But there is 

evidence which leads us to suppose that the surface of the pene- 

plain, if not horizontal, was sloping southwestwand” If this was 

"The evidence for this is found in the apparent. course of the preglacial 

streams which carved the yilleys of the present Lakes Ontario, Erie and 

Huron. The Tertiary consequents of this region flowed in all probability 

southwestward into the Mississippi gulf as did the Cretacic consequents. 

For a diseusion of this problem ‘see the author’s Guide to the Geology 

of Niagara Falls, etc. and a paper entitled “‘ Physical Geology of Central 

Ontario” by Dr Alfred W. G. Wilson. Can. Inst. Trans. 1901. 7:139-86. 
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the case the course of the Schoharie and its two branches, the 

Cobleskill and Fox kill, must be explained in another manner. 

They must then be regarded as belonging to that type of inse- 

quential drainage which eats its way backward from that valley, 

in this case the Mohawk river valley, which takes the place of 

the inner lowland in front of the normal cuesta. As these streams 

flow in the opposite direction to that of the principal stream of 

the coastal plain, to which they are nevertheless tributary, they 

have received the appropriate name of ‘t obsequent ” streams. 

As has been shown by Chamberlint the divide between the 

Mohawk and a westward flowing river (the Ontario) was at 

Little Falls N.Y. From this point the Mohawk flowed eastward 

as a revived subsequent stream between the old land on the north 

and the sediments on the south. Commencing its new term of 

life on a peneplain surface on which it formed the master stream 

of that region, it incised its bed without much selection. More- 

over as the region had suffered faulting it is not surprising to find 

that the bed of the Mohawk does not continuously follow the out- 

crop of the same formation. The Mohawk joined the Hudson 

then as now, the latter stream at that time undoubtedly receiving 

a plentiful supply of tributaries from the Adirondack region, 

which probably stood several thousand feet higher then than now. 

Tributaries from the region east of the Adirondacks, which 

eventually carved the Champlain valley, were also received by 

the Hudson, though some portions of this valley were probably 

carved by streams flowing northward and becoming tributary to 

the Tertiary St Lawrence, which at that time headed near the 

Thousand Islands. 

We must assume that during the Cretacic peneplanation the 

crystalline belt lying east of the present Helderbergs, which may 

or may not have been covered by the sediments during Paleozoic 

time, was planed down sufficiently to allow the Hudson to cut 

across it as the shortest route to the sea in Tertiary time. This 

‘Chamberlin, T. C. Preliminary Paper on the Terminal Moraine of the 
Second Glacial Epoch. U. S. Geol. Sur. 3d An. Rep’t. p. 362. 
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would require that the summit of the crystallines now constituting 

the Hudson Highlands should have been on a somewhat lower 

level than that of the peneplain to the north, east or west. Thus 

the Hudson slowly cut its gorge through the hard crystallines 

while at the same time the valley above was widened in the more 

easily eroded strata. Above the Highlands the Hudson has the 

habitat of a subsequent stream, but at that point it changes its 

entire character, becoming at once an abnormal type of stream, 

such as could only be produced by superposition, either on a. 

peneplain or through the intermediation of coastal plain strata 

which formerly covered the crystallines. Of these two views the 

first appears to be the correct one. 

Minor erosion features of the Schoharie region. Though the three 

principal streams of this region have cut their valleys without 

much regard to the character and position of the strata, for 

reasons already discussed, all the minor erosion features are fully 

in accord with the character of the beds from which they are 

carved. The prominent terraces of West hill or Terrace mountain 

are a striking example of the control which the strata exert, for 

here each hard bed has formed a prominent cliff, while the softer 

beds have produced slopes between the cliffs. The retreat of the 

cliffs is largely due to the weathering of the softer strata, through 

which the support for the limestones is removed, whereupon the 

latter break down in blocks, leaving a vertical cliff. Good ex- 

amples of this retreat may be seen on the cliff of West hill, and 

on the road leading up Barton hill from Shutter’s Corners. 

Among the most interesting results of rock weathering in this 

region is the formation of rock shelters at the base of the heavy 

limestone beds. These shelters are often of fair size, and will 

easily protect a small party during rainstorms. They are com- 

mon along the contact line between the Manlius and Coeymans 
and between the New Scotland and Becraft, the best examples 
being found on Dann’s hill [see pl. 10-12]. One of the most 
interesting of these shelters is behind the house of Mr Samuel 
Clarke on Dann’s hill, and about a hundred feet above the road. 
It is worn along the New Scotland—Becraft contact line, the 
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Becraft forming a strong projection. <A pillar of upper New Scot- 

land supports the most projecting portion of the Becraft and so 

produces an arch 4 feet high [pl. 12]. 

Caves. A considerable number of limestone caverns have been 

found in the Schoharie region but none have reached more than 

local celebrity. The two best known are Ball’s cave on Barton 

hill [map: XIIIc, 12] and Howe’s cave near the station of that 

name on the Delaware and Hudson Railroad. Only the latter has 

been made accessible to the public, though in recent years it has 

been much neglected and is scarcely any longer visited. It is of 

the nature of a long narrow fissure in the Manlius limestone 

occasionally widening into chambers of some considerable extent, 

the walls and roof of which are incrusted with stalactites and the 

floor covered with stalagmite deposits. The entrance to the cave 

is at the side of the hill and continues mostly on the same level. 

It clearly represents an ancient underground river channel which 

was probably tributary to the Cobleskill, and is almost wholly 

dissolved out of the Manlius limestone. The entrance to this 

cavern is shown in plate 22. It was discovered in 1842. Ball’s 

cave was first explored in 1831 and was at that time one of the 

few caverns known in this country. Originally discovered by Mr 

Ball, the proprietor of the land, it subsequently passed into the 

hands of W. H. Knoepfel, who announced his intention of opening 

the cavern to the public in 1854. The project however was 

abandoned and the condition of the cavern is today what it was 

75 years ago. Itis most readily approached from the road which 

ascends Barton hill north of the limestone outcrops. Just after 

crossing the Schoharie-Schenectady boundary line a private road 

leads southward to the house of Mr Charles H. Van Pelt. From 

here a wood path of about half a mile in length brings one to the 

cave entrance. This is merely a rather wide fissure in the Coey- 

mans beds which everywhere in this region are strongly fissured. 

The main cavern is dissolved out of the Manlius strata, its greatest 

depth being about 60 feet. Sink holes are numerous in the region 

about the cave. The following description of the exploration of 

- 



Plate 22 

Howes Cave entrance 
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this cave was published in the American Journal of Science, 1835, 

27 :368-70, by Dr Charles U. Shepard of Yale University. (Com- 

pare fig. 224 and 225.) 

Notice of Ball’s cave, Schoharie N. Y. 

The first intimation of the existence of the cave is derived from 

Mr Ball upon whose land it occurs. He had observed a conical 
depression in the soil to the depth of 12 feet, which terminated 
in an irregular perpendicular fissure in the lime rock 10 feet in 

length and 6 in breadth. In September 1831 Mr John Gebhard, © 
a gentleman to whom the taste for mineralogy and geology in 

his neighborhood appears to be principally due, in company with 

Mr Hubbard and Mr Branch made arrangements for ascertaining 

the extent of the cavern. The two latter gentlemen were lowered 
by ropes down a perpendicular descent to the distance of 75 feet; 
when the opening assumed an oblique direction to the south, 

although it still continued somewhat precipitous. Having dis- 
engaged themselves from the ropes, and prepared the necessary 

lights, they descended about 55 feet through a passage varying in 
width from four to 10 feet. Here the descent became perpen- 

dicular for 15 feet, after which they proceeded as before about 30 
feet, when they reached the bottom. The cavern here is only 
about 10 feet in width, but of great hight, on one side of which 
is a small stream of pure and limpid water, running in a southerly 
direction. Passing under an arch so low as scarcely to enable 

them to stand upright, they followed the stream about 20 feet, 
when they penetrated by an opening just large enough to admit a 
man of ordinary size, into an apartment 20 feet in diameter, and 

above 100 in hight. Its sides were covered by crystalline masses 
of calcareous spar and the roof by stalactites, dripping with water. 
The effect of the torches upon this apartment is described as being 

very brilliant. The skeleton of a fox (as it is supposed) was sub- 
sequently found in this place; it must have fallen through the 

opening above and found its way here, where it probably perished 
from hunger. Leaving this apartment, they pursued the course 

of the stream for about 20 feet, through an opening from eight to 
10 feet in width, when their progress was checked by a consider- 

able body of water, into which the brook emptied. These ad- 
venturers were now compelled to return to the surface. 

In October, the investigation was renewed by Mr Gebhard, Dr 
Foster and Mr Bonny, who had prepared a boat to navigate the 
water which had checked the progress of the first expedition. 
Fixing a light upon the prow, they commenced their voyage by 
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passing through an arched passage in the rock so low as not to 

admit of their standing erect in the boat. Having proceeded 
about 50 feet in a southerly direction, they altered their course 

to the left around an angle in the rocky passage, and found them- 
selves in water about 380 feet in depth, and so limpid that the 

smallest object might be seen at the bottom. The course of the 
water was varied by the projections of the passage, which gradu- 

ally expanded to 20 feet in width, being of a hight sometimes 
not discoverable, and at others only sufficient to enable them to 
pursue their way. They thus proceeded about 300 feet, when they 

arrived at a rugged shelving ascent, on the right shore of the lake, 

and beneath which its waters disappeared. Leaving the boat, 
they landed upon this sloping ascent, and advancing 20 feet they 

entered an aperture in the rock resembling a door, when they 

found themselves within an amphitheater, perfectly regular and 

circular in form. Its diameter is 100 feet, and its hight is sup- 
posed to be still greater. The floor descends on all sides gradually 

to its center, while the roof is apparently horizontal. Its walls 
are described as rich in stalactitic decorations. Great numbers 

‘of bats, disturbed by the intrusion of the adventurers, were seen 
flying about the cavern. 

Subsequent visits led to the discovery of five additional apart- 
ments, communicating with the amphitheater, all of which how- 
ever are small and none remarkable, excepting one in which the 
circulations of currents of air or of water, or probably of both, 
produces sounds like the Aeolian harp. 

Returning to the lake, where the adventurers landed, it was 

noticed that upon the north side of the perpendicular entrance to 

the amphitheater there existed a low and narrow aperture, through 
which a small stream issued. The opening above the surface of 

the water was only 14 inches high; but its dimensions were seen 

to be greater within. A boat was constructed to suit this open- 
ing, through which it was pushed containing a single person in 

a recumbent posture. After a few feet, the passage enlarged 
enough to allow the navigator to assume an upright pusition ; and 
he proceeded to the distance of a quarter of a mile, the width of 

the passage varying from 5 to 20 feet. Here the water was 30 
feet in depth, and losing sight of the light he had left at the com- — 

2 | 

mencement of his voyage, in consequence of a turn in the passage, — 

he advanced in a new direction for about 60 feet, when he en- 
countered a semicircular dam of calcareous tufa, over which the 
water broke with a slight ripple. Drawing his boat over the ob- 
struction he proceeded as before, when he soon met a similar 
barrier. In this manner he passed 14 of these dams, which varied 
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in hight from 2 to 12 inches above the surface of the water. The 
obstructions being-passed, he soon reached the extremity of the 

. water, where quitting the boat, he entered a low and narrow 
passage, which soon became connected with a spacious room, at 
least 50 feet square. The rock is represented as here passing into 
a kind of greywacke, in consequence of which few incrustations 
were visible in this apartment. The floor was covered by large 
masses of rocks, which had been apparently precipitated from the 
roof; and the sound of a distant waterfall was heard from this 
place. 

A sectional view [fig. 224] and ground plan [fig. 225] of this 

cave are herewith given. They are redrawn with some omissions. 

(of designed but never perpetrated ‘improvements ”) from old 

woodcuts in Knoepfel’s article already referred to. 

Two other small caves are found in the vicinity of Schoharie; 

Clark’s or Gebhard’s cave, on the lower slopes of Dann’s 

hill a short distance north of the bridge across the Schoharie 

[map: Xg, 25] and Becker’s cave under Lasell park behind the 

Lutheran cemetery in Schoharie. The entrance to Clark’s cave 

is in the Rondout beds, a short distance above the Cobleskill 

[see section, fig. 199]. A stream issues from it, falling over the 

Cobleskill and following a ravine of some depth. Becker’s cave 

is in the thin bedded Manlius and opens directly in the face of 

the cliff [see pl. 23]. Stalagmitic deposits of considerable size 

and some beauty have been taken from this cave. 

Glacial phenomena. The last of the many pronounced changes 

which the Schoharie region has suffered was due to the invasion 

of the ice of the glacial period. Great erosive power is often 

ascribed to the ice, and it has even been suggested that the 

Schoharie and Cobleskill valleys were the result of glacial ero- 

sion. We have seen however that the normal processes of stream 

erosion are fully capable of accomplishing such results, and there 

is practically no evidence that ice was the agent which cut these | 

valleys. Some erosion was done by the ice, as is seen by the 

smooth and striated surfaces of the harder rocks wherever ex- 

posed. But this erosion was more of the nature of a sand- 

papering off after the main work of cutting the valley was 
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accomplished by the streams. The deposits of till or ground 
moraine which were left in portions of the valley bottoms and 

which now serve as sites for cemeteries, constitute the chief 

topographic features due to the ice. On the upland this deposit 

of ground moraine is very characteristic and in the region be- 

tween Central Bridge and Cobleskill it mantles most of the out- 

crops. The surface of the country has here the peculiar rolling 

topography due to morainal deposits. Deposits of stratified 

sands appear to be very rare in the Schoharie region, but they 

are of marked character farther north in the Mohawk valley.’ 

The direction of the glacial striae and furrows on East hill were 

found to be n.50°e., and on Vroman’s Nose n.80°e. [ Prosser]. 

‘For an account of the topography and glacial deposits of the Mohawk 

valley see A. P. Brigham, Geol. Soc. Am. Bul. 9 :183—210. 



Entrance to 

Plate 23 

Becker’s cave, below Lasell park 
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Chapter 9 

THE SCHOHARIE REGION IN ITS RELATION TO MAN 

‘Economic geology 

The industrial development of the inhabitants of any given 

region is in a very large degree influenced by the geologic con- 

ditions of that region. This is particularly true of rural com- 

munities, and is well expressed in the history of the settlement 

of the Schoharie region. The flat valley bottom, rich in agricul- 

tural possibilities, afforded a haven of refuge for the persecuted 

Palatines who settled in the Schoharie valley in 1713. They built 

seven villages or Dorfer, which extended from the mouth of the 

Cobleskill to the mouth of the Little Schoharie near the present 

village of Middleburg. The springs of pure water, so abundant 

along all the contacts of impervious and pervious strata, the 

easy mode of communication both by land and by the stream, 

and ‘the waterpower of the hill streams might well have been 

additional sources of attraction to the early settlers, specially 

as the Indians were ready to live on friendly terms with them.! 

As in all isolated communities, agriculture was almost the 

only pursuit of the early inhabitants, and it has remained so 

to a large extent down to the present time, though manufacturing 

is engaged in in all the larger towns along the railroads. 

The economic geologic deposits of the Schoharie region are 

almost wholly confined to the Paleozoic rocks. The various lime- 

stones are among the most important economic products of the 

region, and they have been exploited to a considerable degree 

though by no means to the extent we may look for in the future. 

The lowest of these, the Cobleskill, has been quarried on a smail 

scale, for building purposes, a small church in the northeastern 

portion of the town being built from stone quarried in place. 

Brown’s quarry, about a fourth of a mile east of Schoharie post- 

‘For a concise account of the early history of this region see Prof. 

Solomon Sias’s admirable ‘‘Summary of Schoharie county.” 
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office is the only one in which this rock has been quarried to any 

extent. Being of a rather coarse grain, it serves well for founda- 

tions and will dress readily. Some of the beds are of sufficient 

thickness to form good blocks. The strata immediately above this 

bed are quarried a short distance south by Mr Vroman, the rock 

having been used for foundation in the new Schoharie schoolhouse. 

Somewhat higher up in the field the higher Rondout beds are 

taken out. The only locality where the Rondout waterlime is 

extensively quarried in this region is at Howes Cave, where the 

Helderberg Cement Company uses this rock for the manufacture 

of natural or Rosendale cement. The stratum used lies just above 

the Cobleskill and is six feet thick. An analysis of this lime- 

stone gave :1 

Lime carbonaten id: Sonsecs, oes Vea eee Salt 

Magnesium, cacbonaie 4. iis 13 sel Vere 19.71 

SICA. <i wisnats nobel Ae eee os Ree ee eee 12.89 

Ferric, oxid and alumina: “3.7, cae Pad Lis 

WADE 3s: Side. gress ear tale ae eee . 66 

LOSS) eis vd oa bk eno ee oe 42 

Tota! 2.3.4 Seow 2 Re eee eee 100 

At this locality the beds immediately succeeding the cement 

bed and for nearly 50 feet above it are not utilized. Above this 

about 36 feet of Manlius and about 30 feet of Coeymans occur. 

These are quarried together and manufactured into Portland 

cement. While the natural cement rock has been used for a long 

period of time for the manufacture of natural cement, the Port- 

land cement industry only began here in 1898. It was com- 

menced on a small scale, but rapidly grew as the demand for 

Portland cement increased. In 1900 a new plant with a nominal 

capacity of 1500 barrels a day was erected. The process of manu- 

facturing the cement is as follows: 

The limestone is crushed and mixed with the proper amount of 
clay in the presence of water by what is known as the “ wet 

process”. This is done in cylindric tanks in the center of each 

‘Ries. N. Y. State Mus. Bul. 44, p. 817. 
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of which is a revolving shaft carrying a wooden frame with 
scrapers. This frame makes about 20 revolutions a minute and 
stirs and thoroughly mixes the ground limestone and clay. The 

thoroughly mixed material is then transferred to a large revolv- 
ing iron cylinder whose axis of revolution is slightly inclined 
from the horizontal. The mixture after having been dried ‘is 
charged at the upper end of the cylinder and oil or gas fuel blown 
in at the lower, the gases of combustion passing through the 

chamber and out at the upper end, while the cement mixture 
Slowly passes down through it, the burned clinker being dis- 
charged at the lower end.’? It is very essential that the tem- 

perature should be regulated, so that the burning may not be 
overdone, in which case the cement will not “ set” properly. The. 
changes produced in burning are, 1) driving off of the mechan- 
ically combined water, 2) driving off the CO,, and 3) fusing to- 

gether the silica, alumina, lime and iron, all of which except the 
lime are chiefly obtained from the clay which has been added. 
The clinker is finally subjected to repeated grindings till it is 
of the proper degree of fineness, when it is packed in bags or 
barrels and marketed as “ Helderberg ” brand of Portland cement. 

Analyses of the limestones used gave the following results.? 

| SiO eace, 

MS Ss - Pea eee oh WAS 9a 05 

Peer Syke hess S08 S Vgie) anatc a a4 a 4.12 98.68 

The clay used in the process was formerly obtained from 

Howes cave. The accumulation on the floor of the cave repre- 

sents the impurities left behind during the solution of the lime- 

stone in the process of formation of the cave. At present the 

glacial clay from the Cobleskill valley near Howes Cave is used. 

In the Schoharie valley the Manlius and Coeymans limestones 

have been quarried for lime, for crushed stone and for building 

purposes. The Manlius was formerly burned in the quarries 

below Lasell park, but at present no lime is manufactured in this 

region. Extensive quarrying operations are however carried on 

by Messrs Mix & O’Reilly in the northeastern part of the village. 

Here the Rondout and Manlius are taken out and crushed for 

road metal. The Coeymans limestone has been quarried for the 

Ses OG! C7t., p) TAL. 

-Hekel, Hdwin C. N. ¥. State Mus. Bul. 44. apx. p.&869. 
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same purpose in the cliff southeast of the Lutheran cemetery in 

Schoharie. Near Barnerville the Coeymans is extensively quar- 

ried for building purposes. Rocks for foundations have also been 

obtained from the heavy bedded Manlius in the various quarries 

behind Schoharie, but all such work is carried on at present only 

on a small scale. The Becraft limestone, the purest and best of 

the region has scarcely been utilized. 

A quarry has been opened in the Becraft by Mix & O’Reilly, on 

the slope of East hill above Schoharie, and another, now aban- 

doned, is found where this rock has reached the lowland level 

near Frisby’s Mills. No analysis of the rock has been obtained, 

but judging from its similarity to that of Becraft mountain and 

other localities in the Helderbergs, it would appear that it is 

admirably fitted for use in chemical works, or for the manufac- 

ture of Portland cement. 

The Oriskany rock has been used for stone fences and locally 

to a slight extent for foundations, but it is- not well adapted to 

building purposes on account of the readiness with which it dis- 

integrates. The Esopus has been used locally for road mending 

but with little success. It disintegrates however into good soil 

and has yielded a local covering of soil for the Oriskany quart- 

zite. The Onondaga, though outcropping on all the hillsides 

above Middleburg and Cobleskill, has not been exploited to the 

extent one would expect. At the town last mentioned are exten- 

sive quarries of the rock though mostly abandoned. Some quar- 

rying operations in this rock have also been carried on along the 

banks of the small stream which joins the Schoharie kill at Davis 

crossing. 

The Hamilton sandstones are locally used for foundations, but 

on the whole not much material of value is obtained from this 

formation in the Schoharie region. In Albany county however 

several extensive flagstone or bluestone quarries have been opened 

in the upper beds of this formation. The nearest are in the vicin- 

ity of Reidsville, South Berne and Rensselaerville. 

The Sherburne, Ithaca, Oneonta and Catskill formations have 

also vielded flagstones, or sandstones for building purposes but 
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all the quarries in these rocks are too far removed from the 

Schoharie region to be here considered. 

Economic deposits other than limestones or sandstones are not 

found in the Schoharie region in paying quantities, though unsuc- 

cessful exploitation of various mineral deposits has been carried 

on. The most prominent of these are the strontium deposits in 

the Rondout beds, the iron pyrites in the Brayman shales and the 

bituminous shale or “coal” of the Marcellus. 

Strontium. The strontium deposits at one time bade fair to 

become of considerable importance. In 1829! John Gebhard jr, 

discovered a locality of acicular strontianite in the waterlime 

strata not far above the Cobleskill limestone, in the cliff east of 

Schoharie village, near where Mix & O’Reilly have opened up 

their lower quarry. At first he regarded the mineral as calcareous 

spar, but the discovery of another locality behind the courthouse, 

Where massive strontianite and heavy spar occurred, led to the 

recognition of the acicular crystals as strontianite. Further ex- 

ploration was cartied on by tracing the waterlime bed, which 

carried the strontianite along the hillsides, and several localities 

along both sides of Fox kill were discovered. A locality on the 

northeastern face of West hill, discovered some 15 years before, 

and known as the “‘ Marble quarry ” was reexamined by Mr Geb- 

hard and others, and the rock found to be the same ag that carry- 

ing the strontianite on ast hill. This led to the recognition of 

the white massive mineral in these ledges as strontianite, which 

identification was confirmed by analysis. This is the only locality 

which has been worked for the strontium minerals, mining opera: 

tions having been carried on formerly, on the steep hillside at 

the base of the cliff, and the product lowered by buckets along 

a wire cable. The locality is familiarly known as the “ Stron- 

tium mine.” It may be approached by a steep zigzag path which 

ascends the talus slope from a point about opposite where the 

Schoharie makes a right-angled bend just before it is joined by the 

Fox kill. A stream descends the hill here, but its bed is hidden 

*Gebhard, John. Am. Jour. Sci. 1835. 28 :175. 
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in the dense brushwood. When dry, as it is during the summer 

season, the stream bed may be recognized where it leaves the wood 

and enters the flats, by the presence of much calcareous tufa. 

The mine may also be approached by a steep path from above. 

This begins as a wood road on the terrace about 100 feet below 

the red barn of Mr George Acker on West hill. The path descends 

over the cliffs about two thirds of a mile beyond Mr Acker’s place. 

The mine is in the form of a fissurelike tunnel [see pl. 24] and 

the mineral may be seen in the beds on both sides of the tunnel 

in large geodic masses of a milk white color. Some of these have 

the aspect of having replaced heads of Stromatopora or other 

fossils. This mineral was formerly known as “marble,” which it 

resembles. Calcite, often in the form of nailhead spar, is found 

in some of the geodes. 

The discovery of the strontianite was announced by Prof. Ebene. 

zer Emmons in 1835." It was at that time the only known deposit 

of this mineral in the United States. 

The following description of the varieties is by Dr C. U. Shep- 

ard of Yale University.’ 

The most obvious variety is that in acicular crystals, and mas- 
sive in long, straight, divergent individuals. It occurs, occupying 
irregular cavities, from half an inch to several inches across; the 
crystals and fibrous masses being implanted upon a dark blue 
calcareous spar which is granular in large individuals, or crystal- 
lized in obscure scattered dodecahedra, whose apexes are replaced 
by three, six, nine or 12 faces. The envelope of calcareous spar 
is sometimes of considerable thickness, and is itself often included 
Within the layer of heavy spar, massive in large lamellar indivyid- 
uals, some of which penetrate the calcareous spar. But the stron- 
tianite constantly reposes upon the latter mineral. The crystals 
are often 84 of an inch in length, and from the diameter of a 
pin to that of a hair. The ageregated, columnar individuals fre- 

quently exhibit at the extremity where they diverge most, crystal- 
line faces. Some of these fibrous aggregations are two inches in 
length, and bear a striking resemblance to certain varieties of 

aragonite. Minute crystals of iron pyrites, crystallized in the 
form of pentagonal dodecahedrons, are scattered here and there 

———————————— 

‘Am, Jour, Sci. 1835. 27 :182. 

7Am. Jour: Sci. 1835. 27 :364-67. 
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through the calcareous spar. The color of the strontianite is 

white, or slightly tinged with grey or blue; and it is semitrans- 
parent or translucent. 

A second variety quite different in general appearance from the 
first .... iS massive, indistinctly lamellar, and approaching 

to impalpable. ‘Color, milk white, rarely with a delicate and 
almost imperceptible shade of green. This variety occurs in 
veins, from a quarter of an inch, to two inches wide, and is em- 

braced directly by clayey limestone. Rarely, it is traversed by 

large lamellae of heavy spar, which are easily distinguishable by 
their crystalline texture. Very small quantities of calcareous 
spar attend this variety occasionally, but it is not of a blue color. 

The circumstances of its deposition appear to have been different 

from those of the first variety....... 
A third and more interesting variety ...... appears to form 

a vein of considerable size, the mass of which resembles the last 
variety in structure and color, as well as being traversed occasion- 

ally by lamellae of heavy spar. But upon one side of the masses, 
tabular crystals of strontianite single and compound, an inch in 

length, and one third of an inch wide, are thickly implanted on a 
surface of transparent crystals of calcareous spar. The calcareous 

Spar is in large crystals of the form of the metatastique. The 
strontianite is partially coated by a white powder, as if it were 

suffering decomposition,’ and the crystals of calcareous spar are 
covered completely by little fissures and cavities, where the 

strontianite once penetrated them. It is observable however, that 
the large crystals of strontianite still remaining are connected 
among themselves, as also to the mass of massive strontianite be- 
low. Small transparent crystals of quartz are also disseminated 
through the calcareous spar, but no iron pyrites is present. 

Still another variety of strontianite comes, apparently from the 
same place. It occurs in cavities or geodes, surrounded by bluish 
calcareous spar, but without the heavy spar; and offers the largest 

and the best pronounced crystals. . . They are an inch in 
length, and nearly half an inch in thickness; color, bluish or red- 
dish grey; translucent. 

The most singular crystallization, and one most likely to be 
overlooked from the smallness of the crystals, and their want of 

luster, is that in octahedra with rectangular bases, the longer 

edges of the base being to the shorter as five to one. The smaller 

1The only suggestion that offers itself to my mind in explanation of this 

incipient decomposition is, that sulfuric acid may have been produced 

from the oxidation of the sulfur in the iron pyrites, and have formed a 

slight coating of sulfate of strontia upon the crystals of the strontianite. 
Cs U. 
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pyramidal faces, I take to be the lateral planes of the primary 
form, and the broader ones to be the secondary faces, arising from 
the truncation of the oblique angles of the primary crystal. These 

erystals vary in length from 4 to } of an inch, are dull, grayish 

white, and with rough faces, often covered by crystals of iron 
pyrites. They are so thickly disseminated through the clayey 
limerock as to form two thirds of its mass, and render it very 
difficult of fracture. The form of its crystal can scarcely be de- 
tected, except at the surface of those masses which have been 
weathered, when their rough and dull faces appear. . . 

The last and the most interesting variety, if we consider the 

ambiguity its determination presents, and the immense quantity 
in which it exists, is the milk white, massive variety. .. And I 
confess I should have been slow to pronounce it strontianite, ex- 
cept that the cleavage indications of heavy spar and of celestine 
were both wanting, and that it closely resembled a massive variety, 

accompanying the compound crystals above described. It some- 
what resembles the purest white variety of petalite, although the 
particles of composition are occasionally arranged in a manner 
to give a broad reflection, and its luster is more resinous than 
vitreous. Specific gravity = 3.5. 

I could not detect with the microscope the smallest particle of 

calcareous spar, or heavy spar, or indeed any other substance, 
intermingled with the mass. But to make sure of the absence of 

the latter mineral, a small fragment was pulverized and intro- 
duced into a glass flask, upon which dilute muriatic acid was 
affused. It was immediately dissclved with effervescence, with- 
out leaving the slightest residue. 

“A fibrous heavy spar in delicate parallel fibres about half or 

three quarters of an inch long” has been found in the south- 

east corner of the town of Carlisle, seven miles northwest of 

Schoharie Court House. The exact locality has not been re- 

corded, but is near the hamlet of Grovenor Corners. It is said to 

occur in “a blue gray slate beneath the limestone”. This may 

be the Brayman shale, but it is more likely that the mineral 

occurs in the shaly Rondout beds. Associated with this is a 

fibrous aragonite, in which the fibres are of the same diameter, but 

of double the length. : 

A deposit of blue gray celestite in tabular crystals has been 

obtained in considerable abundance from the waterlime in the 

cliff east of Schoharie. Loose specimens are found in the stone 
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fences and may be recognized by their color, crystal form and 

great weight. The mineral was examined chemically by Dr V. J. 

Chambers of Columbia University, who found it to be strontium 

sulfate, with some barium sulfate admixed. From this analysis 

it appears that the mineral is in reality barytocelestite. The 

occurrence of this mineral on the north end of East hill was 

noted by John Gebhard esq.,! who speaks of it as a variety of 

the strontianite. He describes the mass as “ chiefly an aggre- 

gation of crystals, and so slightly cohering as with difficulty 

to be removed from its bed”’.? 

Other minerals found in the waterlimes are fluorite, arag- 

onite, satin spar and calcite in various crystal forms. 

Iron pyrites is an abundant mineral in the Schoharie region, 

occurring everywhere in the Brayman shales. Crystals of the 

pyritohedron or pentagonal dodecahedron are common but the 

usual occurrence of the mineral is in globular masses made up 

of small crystals, and in size varying up to that of a man’s fist. 

The mineral has been exploited to some extent for iron and 

sulfur, and the exposure on the river bank above the Gebhard 

residence is often referred to as the old iron mine. In the upper 

_beds of the Brayman shale at this place arsenical pyrites has 

been found. oP hae 

Coal. By far the most hopeless of all the search after valuable 

mineral deposits in this region has been that for coal, despite 

the fact that ever since the geologic structure of the State 

has been understood, it has become a common dictum that 

search for coal in New York State was fruitless. Disregarding 

the frequent warnings of the geologists, expensive excavations 

for coal have been repeatedly made. Mr Gebhard records the 

fact that a hole was drilled early in the last century near the pyrite 

mine in the vain search for coal in the Lower Siluric shales. 

Within the last few years an opening has been made and a drill 

hole put down, on the slope of South hill, less than a mile 

ecqr, Am: Jour. Sci. 1835. 28 :172. 

“ID COR Clee Vga Ge 
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northeast of Middleburg. The opening was made in the upper 

Marcellus black shale, just below a covering of coarse Hamil- 

ton sandstone. The bed supposed to be coal is four feet thick. 

It is a strongly carbonaceous shale much slickensided or broken 

by the pressure of the overlying rock mass, which bas caused a 

certain amount of shearing movement within the mass. The 

resultant product might be mistaken for coal by one who had no 

knowledge of the mineral character of anthracite or bituminous 

coals, but could hardly deceive the experienced. Other excaya- 

tions for coal have been made in this formation at Cobleskill, 

Punch brook and near Middleburg 

While thus the economic heritage of the Schoharie region is 

chiefly derived from the Paleozoic age, the other ages of the 

earth’s history have also left their stamp on this district, and 

the results of the dynamic activities during these later ages 

have become potent factors in its industrial development. It 

was during the Secondary or Mesozoic era of the earth’s history 

that the extensive denudation occurred which reduced this 

region to the condition of a peneplain. Since this peneplain 

bevels the strata, the lower beds, formerly buried under thou- 

sands of feet of upper Devonic sandstones, became exposed and 

thus accessible. The Tertiary or Cenozoic era witnessed the 

cutting of the valley system which now dissects this ancient 

peneplain, uplifted into a plateau, and which is the primary 

element in the diversified topography of this district. Last of 

all the Quaternary or Psychozoic era brought the ice invasion 

thus covering the hillsides and uplands with the glacial drift, 

which constitutes the soil of otherwise barren districts and 

which also is the source of all the gravel sand and clay deposits 

of the region. This same era, finally, has witnessed the advent 

of man, and the wonderful changes due to him, at once one 

of the weakest, and also one of the most powerful factors which 

influence the development of the surface of the earth. 

‘Mather. Geol. Ist Dist. p.323. 



GEOLOGY AND PALEONTOLOGY OF THE SCHOHARIE VALLEY 363 

GLOSSARY OF TECHNICAL TERMS 

acicular—needlelike 

aggrade—to build up to the condition of grade, as in a river 

annulated—ringed, generally encircled by raised rings 

annulations—raised rings 

anterior—front 

aragonite—orthorhombiec calcium carbonate, a common mineral 

arcuate—arched 

arenaceous—of the texture of sand i. e. composed of visible sand grains 

irrespective of chemical composition 

argillaceous—composed of or containing clay or hydrous silicate of alu- 

minium 

arsenicopyrites or arsenopyrite—a mineral of a pale brass or almost silvery y 

color and in composition sulfid and arsenid of iron 

barytocelestite—the compound sulfate of barium and strontium, a com- 

bination of the minerals barium and strontium 

beak—in pelecypod or brachiopod shells, the point of beginning of growth 

of the valves 

bifurcating—dividing in two; forking 

bivalve—possessing two valves, as a pelecypod, a brachiopod or an ostracod 

crustacean 

brachial valye—in the brachiopods, the valve which supports the brachidia 

or arms; it is generally the smaller of the two 

brachiopods—a class of marine invertebrates, with bivalve shells, the 

valves symmetric about a median line drawn from beak to base of 

each. A brachial and a pedicle valve are distinguishable 

breviconic—forming a short stout cone as in Gomphoceras 

bryozoan—a class of invertebrates building compound coral-like structures 

either cylindric, with the cells radiating from a median axis, or leaf 
or fernlike with cell openings, generally on one side only. ‘The spread- 

ing types often incrust seaweeds, shells or other objects 

calyx—the cup or living cavity in corals; the “ head” of crinoids 

camerae—the air chambers in the cephalopod shell 

cancellated—marked by two sets of intersecting ridges or grooves 

carbonaceous—carbon or coal-bearing 

cardinal—appertaining to the region of the hinge in bivalve shells | 

cardioconchs—pelecypods of the type of structure of the cockle shell 

(Cardium) 
carina or carination—an elevated ridge 

celestine—see celestite 

celestite—the mineral form of sulfate of strontium 

cephalon—head of Crustacea (trilobites) 

cephalopods—a class of marine mollusks typically with a shell straight, 

eurved or coiled, divided into chambers or camerae by partitions or 

septa, which latter are pierced by holes drawn out into more or less 

perfect tubes—the siphuncle 

cyrtoceracone—a cephalopod shell curved without coiling as in Cyrtoceras 
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checking—breaking up into small checkerlike square fragments character- 

istic of some mudrocks 

chert—the amorphous or irregular form of silica occurring in limestones 

(flint) , 
clastic rocks—rocks composed of fragments of older rocks—e. g. sand- 

stones, conglomerates ete. 

cleavage—(mineral) the property of splitting along certain planes deter- 

mined by the crystalline structure 

(rock) splitting into parallel sheets as in the case of roofing slates 

coastal plain—the level plain composed of horizontal or gently sloping 

strata of clastic material fronting the coast and generally representing 

a strip of recently emerged sea bottom 

col—the low saddle connecting two hills or peaks 

conchoidal—with a curved surface marked by lines resembling the lines on 

a clam shell; the type of fracture found in glassy rocks or shown in 

thick glass 

concretion—a rock mass of varying form resulting from the segregation 

of mineral matter from all portions of the parent rock in favorable 

spots within this parent rock. The form, composition and mode of 

formation varies greatly 
conformation—having a parallel position with reference to each other, as 

two strata or beds [ 

conglomerate—a clastic rock composed of waterworn pebbles embedded in 

a matrix of varying composition 

consequent stream—the type of stream resulting from the flow of water 

down a constructional slope or land surface 

coralline limestone—limestone composed of or containing many corals or 

coral-like remains, specifically the Cobleskill limestone 

corallite—one of the members or tubes of a compound head of coral, as in 

Favosites 

correlation—determination of the equivalency or relative age of geologic 

formations in separated localities 

costae—ribs on the surface of shells or other organisms 

coquina—a rock composed entirely of shells, generally but little broken 

crenulations—fine ridges or toothlike markings 

crinoids—a class of marine invertebrates of the division Echinodermata, 

consisting typically of a body or calyx composed of more or less regular 

series of plates, set generally on a jointed stalk or stem, and bearing 

arms. <A “sea lily ” 

cross-bedding—the variable angle of the layers or beds within a stratum 

of rock produced by strong currents, specially in rivers 

cuesta—a topographic form resulting from the normal erosion of coastal 

plain strata of varying hardness, and comprising a steep escarpment 

or inface facing the old land and separated from it by a parallel valley 

and a gently sloping upper surface formed by a resistant stratum. 

See illustration in body of text, figure 210 
cycle of erosion—the interval during which a land surface newly uplifted 

either as plain or mountain is worn down to the level of the sea (base 

level) 

cystoid—a class of organisms related to the crinoids, but with the calyx 

composed of irregular plates 
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degrade—to wear down to the condition of grade—as in a river 

dental plates—plates or brackets supporting the hinge teeth in the brach- 

iopod shell 

dichotomous—branching in a bifurcating or forking manner 

dip—the relation which an inclined stratum bears to a horizontal plain 

discoidal—disklike 

disintegrate—break up by the combined action of chemical and mechanical 

forces 

dissepiment—small discontinuous connecting plates between the septa of 

corals 

dodecahedron—the crystal form in which 12 equal diamond-shaped faces 

oecur—example, garnet 

dodecahedron—pentagonal—the crystal form (hemi-tetrahexahedron) in 

which 12 equal faces, each of the form of a regular pentagon occur. 

Characteristic of pyrite. 

dorsal—pertaining to the back or dorsum 

dynamic—pertaining to or involving forces 

ear—the anterior division of the hinge of pelecypods 

elevation, median—see fold 

emargination—marginal notch 

estuarine—appertaining to an estuary or the mouth of a river 

exogastric—in coiled cephalopod shells with the ventral sinus on the 

arched external side 

fault—displacement of strata with reference to each other on opposite 

sides of a fracture line 

fauna—the sum total of animal life of a given region, a given formation 

or a given time 

ferruginous—iron-pearing 

fissile—splitting into thin, more or less papery sheets 
fluorite—the mineral form of calcium fluerid 

fold—a bend in the strata 

fossils—remains of animals and plants or direct evidence of their presence 

preserved in the rocks of the earth 

fragmental rocks—same as clastic rocks 

furrows, glabellar—the transverse depressions on the central portion or 

glabella of the trilobite head 

furrows, lateral—side depressions bounding the glabella of the trilobite 

head : 

furrows, occipital—basal depression separating glabella from last ring of 

head of trilobite (occipital ring) 

gastropods—a class of invertebrate mollusks, typically with a coiled shell 

as in the snails 

genal angles—the angles of the cheeks or lateral angles of the head of 

trilobites 

genal spines—the lateral or cheek spines of the trilobite head 

geodes—hollow concretions lined with crystals or massive mineral matter 

gibbous—thick, bulging 
glabella—the central portion of the head of trilobites 
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goniatites—a group of cephalopod mollusks with ua coiled shell in which 

the margins of the septa or sutures are complicated by simple lobes 

and saddles. It is not a natural group 

greywacke—an old name for gray arenaceous and argillaceous rocks—not 

much used 

grit—a silicious sandrock with coarse grains—something between a sand- 

stone and a conglomerate. It is often loosely used for either 

gyroceracone—a conic shell (cephalopod) coiled in a loose spiral in a 

single plain, as a watch spring 

hiatus—an unrepresented interval 

hinge area—the flattened area margining the hinge of brachiopod or pele- 

cypod shells 

horizon—position in the geologic time scale 

hydrocorallines—a group of marine organisms building coral-like strue- 

tures, but lacking some of the essential structural characters of corals 

hyponomie sinus—the marginal sinus or depression in the rim of the living 

chamber of cephalopod shells corresponding to the position of the 

swimming organ or hyponome 

hypostoma—the lip or movable plate of varying form attached to the under 

rim of the trilobite head, and behind which is situated the mouth 

impervious—impenetrable to water 

incise—cut down into, as a river cuts into a plateau 

index fossil—fossils which mark a special horizon irrespective of the nature 

of the sediment 

inface—the cliff portion of a cuesta i. e. the part facing the old land 

inner lowland—the belt of lowland or valley country lying between the 

inface or front of the cuesta and the old land 

insequent stream—streams beginning as runs over the edges of a cliff, 

where they cut a gully which gradually becomes elongated 

intercalation—insertion between 

interseptal—occurring between the septa 

interspaces—spaces between 

iron pyrites—see pyrite 

joints—natural planes along which rock masses separate into more or less 

regular blocks 

keeled—bearing a keel 

kill—Dutch for creek 

lamellar—in the form of plates 

lamellibranchs—a class of mollusks with a bivalve shell, the valves being 

right and left and each unsymmetric in itself—pelecypods, ex. clam, 
mussel 

lamellose—platelike 

lateral—pertaining to the side 

lime mudrock—a rock composed of impalpable lime mud (example, litho- 

graphic limestone) ; also called calcilutyte 
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lime rubblerock—a rock composed of broken cr worn fragments or pebbles 

of limestone or organic fragments (shells, corals ete.) ; also called 

calcirudyte 

lime sandrock—a rock made up of lime sand; also called calecarenyte 

lines of growth—the lines on the shell marking the progressive increase 

in size 

lithic—pertaining to the nature of rock 

living chamber—the last and largest chamber of the cephalopod shell, in 

which the animal lives : 
lutaceous—of an impalpable or mudlike grain invisible to the eye 

lobe—the backward projecting portion of the suture line in the Goniatites 

and Ammonites 

lobes, of glabella—the parts of the glabella of the trilobite isolated by the 

various depressions or furrows. They comprise anterior, lateral and 

posterior 

marginal rim—in trilobites the rim surrounding the front of the head 

shield 
master stream—the principal stream of the region 

metamorphic—altered; there are three types of metamorphism: static, or 
by a process of aging; dynamic, or by disturbing forces as mountain 

folding, ete.; thermic, or by contact with heated bodies as dikes, flows 

or sills 

monadnock—an erosion remnant projecting above the level of a peneplain 

moniliform—beadlike 

moraine, ground—the material carried along frozen into the bottom of a 

glacier and deposited on the melting of the ice 

mould, external—the impression made by a shell or other body in the sand 

or mud in which it is buried—impression of exterior 

mould, internal—the impression received by the sand or mud filling a shell 

or other hollow—impression of interior 

mucronate—having slender projecting ends 

mudcracks—the cracks formed by the drying up of beds of mud. They 

commonly surround polygonal plates 

mural pores—the pores in the walls of the corallites of Favosites and re- 

lated forms 

muscular impressions, muscular scar—scars on interior of shells, ete. 

made by attachment of the opening and closing muscles 

nasute—noselike . 
nautilicone—coiled shell with whorls impressing each other as in Nautilus 

nautiloid—resembling or related to Nautilus 

noded—bearing knobs or nodes 

noncoiling—not possessing, or losing the power to coil 

nonmarine—not formed by deposition in the sea—continental 

nonumbilical—not having a hollow or depression at the base of the axis 

of coiling (umbilicus) 

obsequent stream—streams flowing down the inface of the cuesta in the 

direction opposite to that of the consequent streams 

occipital spine—spine on the basal or occipital ring of the head of trilobites 
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octahedron—crystal form with eight equal faces, each an equilateral tri- 

angle 

old land—that portion of land behind the coastal plain which supplied the 

material of which the strata of the coastal plains were formed 

orthid—resembling or related to the brachiopod Orthis 

orthoceracone—a straight conelike shell like that of Orthoceras 

orthoceratites—belonging or related to the genus Orthoceras 

outcrop—intersection of rock mass with the surface 

outlier—erosion remnant left in a valley at a distance from the plateau 

or upland with which it was previously continuous 

ostracods—a group of marine crustacea generally minute, inclosed in a 

bivalve shell which does not show concentric lines of growti 

overlap—extending beyond an underlying stratum 

pedicle valve—that valve, generally the larger, of the brachiopod shell 

which gives emission to the pedicle or supporting organ. This valve 

also contains the teeth by which the hinging of the valves is accom- 

plished 

pelecypods—the class of bivalve mollusk or lamellibranchs to which the 

clam belongs 

peneplain—the nearly level surface, almost a plain, resulting from the 

erosion of an uplifted region by subaerial agents, to a condition 

approaching sea level 

pentameroid—related to the genus Pentamerus among the brachiopods 

periphery—the margin of the circumference 

pervious—penetrable by water 

petalite—a complex silicate of aluminum with sodium, potassium or lith- 

ium 

plications—folds or flutings 

posterior—pertaining to the hinder end 

prenuncial—announcing beforehand, heralding the coming of 

protuberant—projecting outwards ; 

pteropods—a class of marine mollusks floating on the surface of the water 

and having delicate generally transparent shells, needlelike-in the 

commonest forms 

punctate—marked by spots or shallow pits 

pustules—small elevations or tubercles 

pustulose—covered with pustules 

pygidium—the posterior portion of the body of the trilobite, erroneously 

called tail 

pyrite—the mineral form of bisulfid of iron F. Se 

pyritiferous—containing or béaring pyrite 

pyritohedron—the pentagonal dodecahedron (which see) a form commonly 

assumed by pyrite crystals 

quartz—the mineral form of oxid of silicon (SiO,) 

quartzite—a rock resulting through the metamorphic change of a quartz 

sandstone, the quartz grains become closely united by a paste or 

matrix of quartz 

radii—radiating lines, such as are found on the surfaces of many shells 

revived stream—streams resuming activity owing to elevation or other 

causes 
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rhynchonelloid—related to or resembling the brachiopod genus Rhyn- 

chonella 

ripple marks—wavelike elevations formed in sand or mud in shallow 

water or by wind on drifting sand 

rostral cavity—cavity under the beak of bivalve mollusks or brachiopods 

rubble—coarse broken rock material 

rudaceous—consisting of coarse fragments; rubbly 

rugose—rough surfaced 

saddle—in ammonites the forward bending portion of the suture line i. e. 

bending towards the aperture 

scutella—a shield; flattened shieldlike remains of crinoids 

septa—the radiating plates in the cup of a coral 

septum—a supporting bracket in brachiopod shells; one of the septa of a 

coral = 

shearing—cutting and displacement along the cut plain by violent means 

silicious—composed of or containing silica 

sinistral—left-handed 

sinus—a median depression on the brachiopod shell, generally the pedicle 

valve 

siphonal lobe—the lobe in the suture of the goniatite or ammonite shell 

which passes over the siphuncle 

siphuncle—the tube passing through all the septa of the shells of cephalo- 

pods 

slickensides—a smooth striated surface—commonly coated with mineral 

matter, resulting from the friction produced by two rock masses sliding 

past each other 

spar—a general term applied to minerals cleaving with smooth surfaces 

spar, heavy—barite 

spar, nail head—the flat form of calcite crystals 

spar, Satin—fibrous gypsum 

stalactite—pendant structures of calcium carbonate or other minerals de- 

posited on the roofs of caves, ete. 

stalagmite—the structure on the floor of the cave corresponding to and 

growing up to meet the stalactite 

stratigraphic—pertaining to the strata or the science of the strata 

(stratigraphy ) 

stratum—the bed of rock composed throughout of the same material or 

texture 

striae—fine lines or markings such as occur on the surfaces of shells, ete. 

strontianite—the mineral form of carbonate of strontium 

strontium—one of the earth-alkaline elements 

strophomenoid—resembling or related to the brachiopod genus Strophomena 

subcylindric—appreaching to, but not attaining, the cylindric form 

suborbicular—approaching a spheric form 

subpentagonal—approaching a pentagonal or five-sided form 

subquadrangular—approaching a four-sided or quadrangular form 

subrectangular—approaching a right angle 

subsequent stream—the stream which cuts out the inner lowland between 

the cuesta front and the old land 
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suture—the line made by the junction of the septum with the shell in 

the Cephalopoda. Visible when the cavities of the shell are filled with 

rock matter and the shell removed, the common condition seen in 

fossils. Also the line of junction between the coils or whorls of a 

gastropod shell. 

talus—the accumulation of rock debris at the foot of a cliff 

telson—the spine at the end of the tail of crustaceans 

tenuous—drawn out finely 

terebratuloid—related to or resembling the brachiopod genus Terebratula 

texture—the grain of rocks 

till—the unassorted material left by the melting ice sheet of the glacial 

period. It is generally full of boulders and contains much clay and 

rock flour 

torticone—a twisted cone as in snail shells (gastropods) or certain cepha- 

lopods (Trochoceras) 

transgression—encroachment on, as the Sea advancing over the land which 

it submerges 

trilobate—three lobed 

trilobite—a class of Crustacea, longitudinally divisible into three parts or 

lobes and having a head or cephalon with a central glabella, com- 

pound eyes and lateral or free cheeks separated from the rest of the 

head by the facial sutures; a body or thorax divided into a number 

of rings and a pygidium or abdomen consisting of a single grooved 

piece. The class is confined to the Paleozoic rocks 

tufa, caleareous—a deposit of porous lime carbonate formed by certain 

springs or streams 

tumid—swollen 

umbilicus—the basal cavity in the axis of circling of gastropod and cepha- 

lopod shells 

umbonal—pertaining to the beak or umbo of bivalve shells 

unconformity—discordant relation of strata 

unconformity, stratigraphic—an unconformity marked by aksence of 

certain intermediate formations without discordance of strata (dis- 

conformity ) 

unconformity, structural—a true unconformity with discordance of strata 

The first series is folded and eroded before the second is deposited [see 

text | 
' 

venter—underside of the bedy. In coiled cephalopod shells it is mostly the 

outside of the coil 

ventral—-pertaining to the underside of the body 

ventricose—bulging 

vermes—the class of worms 

vitreous luster—the luster of glass 

waterlime—limestone which on burning will form natural cement 

whorls—the coils of a gastropod or coiled cephalopod shell 

wing—in certain pelecypods the posterior or larger portion of the hinge 

region; the anterior or smaller portion is the ear 
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Acervularia ? inequalis, 317°. 

Acidaspis ecallicera, 327°. 

tuberculatus, 306°, 307°, 308°. 

Actinoceras luxum, 188°, 327°; figures, 

187. 

Actinopteria arenaria, 305°. 

boydi, 220°, 262?, 265", 330*;  fig- 

ures, 218. 

eximia, 326°. 

securiformis, 147°; figure, 149. 

subdecussata, 293". 

textilis, 147°, 307°, 308', 308°, 309’, 

310°; figures, 149. 

Age of strata, 88°-98°. 

Agoniatite limestone, 208*, 231%, 252’; 

fossils, 329°. 

Agoniatites expansus, 208%, 

329’; figures, following p. 211. 

Altamont section, 280°—83°. 

Alveolites explanatus, 320°. 

Ambocoelia, sp. nov. 305’. 

umbonata, 3307, 332°. 

Ami, cited, 228°. 
Amphigenia elongata, 199°, 295°, 326°, 

328°; figures, 200. 

Anastrophia verneuili, 297’, 306°, 309°, 

O222. 

Anoplia nucleata, 299", 305°, 

2123, 

308°. 

Anoplotheca concava, 307°, 322. 

Aragonite, 360°. \ 
Archaeopteris jacksoni, 225°; figure, 

226. 

Archanodon catskillensis, 225°; figure 

229. 

Arenaceous, term, 94°. 

Arenyte, term, 94°. 

Ashburner, cited, 283". 

Aspidocrinus callosus, 321°, 

digitatus, 321°. 

Seunellitonmis: 153°, 155*, 174%, 252°, 

206", 289°, 296°, 300°, 306°, 307’, 

S21°, 323°. . 

Athyris. spiriferoides, 213°-14', 261, 

261°, 265°, 265°, 265°, 266°, 2714, 292°, 

328°, 329°, 332°; fioures, 216. 

Atrypa impressa, 183°; figures, 184. 

pseudomarginalis, 328°. 

remewlaris, lane 47°. 7 tape 745, 

199; 2807283728977 89", 2907, 

294’, 295°, 296%, 2977, 298°, 300°, 

3017, 301°, 304°, 306%, 306%, 307’, 

3077, 308", 309%, 309°, 309°, 3107, 

13°, dln a20, 022°, oa 328° 5 

figures, 138, 199. 

impressa, 326%. 

spinosa, 2948, 304°. 

Atrypina imbricata, 296°, 308°, 308°, 

B22. 

Aulopora elongata, 324’. 

schohariae, 321°. 

tubula, 321%. 

Avicula communis, 297°. 

gebhardi, 324°. 

manticula, 320°. 

naviformis, 320’. 

obliquata, 320°. 

obscura, 319°. 

rugosa, 290°. 

subequilatera, 323°. 

tenuilamellata, 289°. 

textilis arenaria, 324°. 

umbonata, 320’. 

Aviculopecten fasciculatus, 330°. 

formio, 330%. 

idas, 330%. 

pectiniformis, 328°, 

phorus, 330°. 

princeps, 262%, 330°. 

Bactrites clavus, 329°. 

Ball’s cave, 349-515. 

Barytocelestite, 3617. 

Basal conglomerates, 123°. 

Basal sandstones, 253°. 

Beachia suessana, 305°. 
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Becker’s quarry below Lasell park, 
section in, 246°—48°. 

| 

Becraft limestone, 153'—55°, 252°, 255°, | 

258°. 270°, 280", 281", 285*, “2ee", 

288°-89°, 2967, 300*, 306°-7°; thick- 

ness, 153°, 154’; fossils, 155°-57?, 

323°-24°; quarry, 356°. 

Becraft mountain, upper limestone, 

153'; summary of stratigraphy of, 

298*-302°. 

Bellerophon sp., 304’. 

acutilira, 332°. 

auriculatus, 318°. 

crinistriatus, 331%. 

curvilineatus, 183°, 326°; figures, 

185. 

otsego, 331°. 

patulus, 222%, 331°, 332°; figures, 

219. 

pelops, 186*, 326°; figures, 186. 

rudis, 331°. 

Bertie formation, 

120°, 126°. 

Beyrichia, 239°. 

sp., 236°, 312%, 318°, 3191, 

notata, 319°, 320°. 

oculina, 321°. 

trisuleata, 320°. 

Billings, cited, 172°. 

Bilobites varicus, 309’, 321°. 

Binnewater sandstone, 124°, 127°, 242', 

253°, 313°. 

Brachiocrinus nodosarius, 321°. 

126°; thickness, 

Brachyprion majus, 299°, 305°. 

schuchertanum, 305°, 

varistriata, see  Stropheodonta 

(Brachyprion) varistriata. 

Brayman shales, 101*—4°, 126°, 127°, 

1302, 236°, 2427, 253°, 260‘; line of | 

contact with Cobleskill, 106°; iron 

pyrites, 361°. 

Brigham, A. P., cited, 352. 

Bronteus barrandii, 310°, 321’. 

Brown quarry of Schoharie, section 

of, 236°-37'. 

srownsport bed, 174°. 

Bryozoa, 310°. 

sp., 289°. 
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Bueania sp., 318°. 

profunda, 323°. 

Bullhead limestone,, see 

(Bullhead) limestone. 

Burden conglomerate, 302°. 

Cobleskill 

Calcite, 113’. 

Callonema (7) primaevum, 326°. 

Callotrypa macropora, 321°. 

Calymmene camerata, 318°. 

niagarensis, 107’, 318%. 

platys, 191’, 230°, 327°; figures, 191. 

Camarocrinus stellatus, 319°, 

Camarotoechia acutiplicata, 322°. 

altiplicata, 322°. 

barrandei, 324°. 

bialveata, 308°. 

congregata, 261°, 261°, 265°, 272%, 

272°, 202°, 320", 

fitchana, 1627; figure, 164. 

hudsonica, 116°, 301°; figure, 115. 

inutilis, 3087. 

lamellata, 108°, 114°, 236°, 237°, 

237%, 238°, 239*, 312°, 317°; figure, 

109. 

litchfieldensis, 108°, 116%, 239%, 317°, 

318°; figure, 109. 

nucleolata, 174°. 

oblata, 1627, 305°, 324°; figures, 163. 

pisum, 317°. 

pleiopleura, 324°. 

prolifica, 214°, 265°, 265°, 266", 266°, 

270°, 329°; figures, 217.. 

semiplicata, 114°, I375, 310°, 319°, 

320°; figure, 138. 

var., 2507, 250°, 250% 

var. angulata, 117°; figure, 118. 

transversa, 307°, 307°. 

ventricosa, 174°, 250°, 319°, 323°. 

Camden chert, 174°. 

Camillus shale, thickness, 120°. 

Catskill formation, 227°, 235°, 302’; 

uses, 356°, 

Catskill mountains, section of Deyo- 

nian rocks made in, 275'—76*. 

Catskill shaly limestone, 139°. 

Cauda galli grit, 168°, 229°. 

Caves, 119°, 348°-49". 

Celestite, 113°, 360°. 

BAS, 
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Centronella glans-fagea, 295°, 326°. 

elaucia, 330%. 

Ceramopora ? maculata, 324*. 

Ceratocephala tuberculata, 323%. 

Ceratolichas dracon, 329°. 

gryps, 329°. 

Ceratopora intermedia, 213°; figures, 

213. 

Chaetetes sp., 2368, 306*, 3177. 

(Monotrypella) arbuseulus, 117°, 

246°, 2827, 291%, 297°, 298°, 319°, 

3197, 324°; figure, 117. 
eolliculatus, 297%. 

sphaericus, 308'- 

Chamberlin, T. C., cited, 346°. 

Champlainic formation, 99°—132*. 

Chonetes sp., 308°. 

cf. arcuatus, 299+. 

cCoronatus: 213", 260°, 261°, 261%, 

AGG 210 270°, 272°, 3047, 329°; 

figures, 215. 

aenectus, “213°, 2617, 265°, 

292°, 329°; figures, 216. 

hemisphericus, 295*, 326°. 

hudsonicus, 299%, 305°. 

jerseyensis, 107°, 108", 317°; figure, 

109. 

mucronatus, 2075, 209°, 213°, 261°, 

265°, 2947, 329°, 329°; figures, 209. 

scitulus, 304’, 

cf. setigerus, 304°. 

Chonophyllum, 298°. 

Chonostrophia complanata, 305*, 324". 

Cimitaria elongata, 262', 265", 3314. 

Cladopora styphelia, 300%. 

Canker sh. cited, 1167, 1317, 302°, 

304°, 3067, 307*, 308’, 310°, 311°, 

TG ea Se 

Clarke, John M., acknowledgments to, 

Sile-werved, Sa, 4°, 104°, 105°, 112", 

ieemlOmemi(-, 178°, V78*, 208°, 

ZU mee eee. 231°; 232°, 234°, 

230°, 235°, 299°, 299°; mentioned, 

133°. 

Clarksville section, 292*-98?, 

Clastie rocks, 93°. 

Clear Creek limestone, 174°. 

Climacograptus pungens, 302°. 

2928, 

Clinton beds, thickness, 120°. 

Clinton shales, see Brayman shales. 

Cobleskill limestone, 104%-11*, 125’, 

236s 2S 2048 2a. AD ew. 

311°, 312*; line: of contact. wath 

Brayman shales, 106’; thickness, 

17 120°; fogsils;, 181°, 2397; 301%, 

317°-18"; quarries in, 353°. 

Cobleskill valley, rise of, 86°—-87'. 

Cocktail grit, 168°. 

Coelospira camilla, 295°, 299*, 328". 

concava, 2977, 305°. 

dichotoma, 2997, 305°. 

Coenograptus gracilis, 302”. 

Coeymans limestone, 114', 134*-36°, 

23 OF 2A aA 249°, 2532, 256°, 

259%, 259%, “280%, 232i ieee, 254" 

2858-2901 29018. “2074s Soa 302%, 

3087-10*; analyses, 355°; fossils, 

136°-397, 3197-21°; thickness 134%, 

1358, 290%; quarries, 354", 355". 

Coleolus tenuicinectum, 294°, 331%. 

Conglomerates, changes of beds from 

clay rocks to, 95%. 

Conocardium sp., 297°. 

cuneus, 183’, 295°, 326°; figures, 

185. 

Conolichas eriopis, 204°, 329°; figures, 

205. 

hispidus, 327°. 

Contact lines between formations, de- 

flection of, 877. 

Conularia continens var. rudis 331°. 

huntiana, 151°, 323°; figures, 150. 

latas a2 

pyramidalis, 321’, 323°. 

Coralline 104°—5', 

LBL 

Corals, 11077. 

Cordania arenicclus, 327°. 

Corniferous limestone, 285°. 

limestone, ese. 

Cornulites arcuatus, 318°. 

Coronocrinus polydactylus. 321°. 

Coronura aspectans, 294°, 329’. 

macrops, 3297. 

myrmecophorus, 329’. 

Corycephalus regalis, 327°. 

Countryman hill, section of, 286°-91°. 



Crania aurora, 325°. 

pulchella, 299°. 

Crinoid segments, 

319", 

Crumpling in Lorraine time, 122’, 

Cryphaeus boothi var. calliteles, 331", 

(Eunella) — lincklaeni, 

330'; figures, 216. 

289°, 306°, 308%, 

Cryptonella 

214%, 265°, 265°, 

Cuesta, 337°. 

Cushing, cited, 128°, 

Cyathophyllum hydraulicum, 317°. 

robustum, 195’, 328°, 

Cycloceras ? thoas, 190', 327°; figures, 

188. 

Cyclonema doris, 326°. 

Cyphaspis coelebs, 324°. 
minuscula, 327°. 

Cypricardella bellistriatus, 273°, 332%. 

complanata, 330%. 

gregaria, 273°, 330’, 332°. 

tenuistriata, 2207, 2627, 2657, 330°; 

figures, 218. 

Cypricardinia concentrica, 320°, 

crassa, 322%, 

lamellosa, 285’. 

planulata, 295°, 326°. 

Cyrtina biplicata, 326°. 
dalmani, 3104, 321°. 

hamiltonensis, 272*, 295°, 326°, 328°, 

330°. 

rostrata, 305°. 

Cyrtoceras sp., 294°, 307°, 3184. 

aemulum, 327°. 

alternatum, 329°. 

citum, 328°. 

(Rhizoceras) eugenium, 190, 200°, 

295°, 327°, 328°; figures, 188. 

jason, 327°, 328°. 

morsum, 327°, 

Cyrtolites expansus, 299°, 225%. 
(Cyrtonella) mitella, 266°, 3317. 

pileolus, 265°, 3317, 332°. 

Cyrtonella mitella, 266°, 331°. 

pileolus, 265°, 3317, 332°. 

Cytherina alta, 290°, 

Dale, cited, 316. 

Dalmanella Orthis perelegans, see 

(Dalmanella) perelegans. 
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Delmanella planoconvexa, 280%, 2818, 
289", 296°, 296’, 305°. 

subearinata, see Orthis 

nella) subearinata, 

ventricosa, 305°. 

Dalmanites sp., 250°, 318". 

(Dalma- 

(Synphoria) anchiops, 295°, 2997, 

327°. 

var. armatus, 191°, 327°; figure, 

192, 

var. sobrinus, 327°. 

(Coronura) aspectans, 294°. 

calypso, 204°, 329°; figure, 205. 

(Coronura) diurus, 329'. 

(Coronura ?) macrops, 329°. 

micrurus, 300°, 3097, 310*, 321°, 323". 

(Coronura) myrmecophorus, 329". 

nasutus, 152°, 300°, 323*; figures, 

t52. 

pleuroptyx, 152%, 285%. 289°, 297? 

305°, 307°, 307°, 308*, 310%, 3217, 

323°; figures, 151. 

(Corycephalus) regalis, 327°. 

(Odontocephalus) se'enurus, 204°, 

298°, 329’; figures, 205. 

stemmatus, 305°. 

tridens, 323%. 

Dann’s hill, 79°. 

Darton, N. H., cited, 837, 284°, 

302°, 313°, 314°, 3167, 325°. 

Davis, cited, 3167, 340*, 344". 

Decewville beds, 176°, 1768, 192°, 2277, 

2317, 325°; fauna, 228% 

Decewville time, 228°. 

294°, 

Delthyris perlamellosa, 320°, 321". 

Delthyris — shaly 139° ; 

upper, 153°. 

Devonic, dividing line between Siluric 

and, 133°; lower, 133°-79*; middle 

and upper, 180°-235°, 

limestone, 

Diaphorostoma aplatum, 326°. 

depressum, 322°, 

desmatum, 299°, 305°. 

lineatum, 199%, 3287; figures 201. 

turbinatum, 3287, 

unisuleatum, 3287, 

ventricosum, 168', 299°, 305°, 325’; 

figures, 166, 

Dicranogmus ptyonurus, 318. 
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Dicranurus hamatus, 323%. 

Dictyocrinus squamiter, 321". 

Didymograptus sagittarius, 302’. 

tenuis, 302°. 

Dignomia alveolata, 304%, 330°. 

Diphyphyllum sp., 193°. 

Diplograptus dentatus, 302°. 

Diplophyllum coralliferum, 317°. 

Discites marcellensis, 212', 329"; fig- 

ure, 211, 

Disconformity, term, 92”. 

Drainage lines, development of, 336°— 

47%, 

East hill, 78°; section of lower part 

of, 2397-43?; general section, 251°— 

5a. 

Eatonia medialis, 147°, 280°, 281’, 

2897, 296", 300°, 307°, 308°, 3227; 

figures, 146 4 

peculiaris, 162°, 281°, 2887, 300%, 

Pasa a0S, 024 stioures, 162. 

singularis, 2817, 296°, 322°. 

Eckel, Edwin C., cited, 84°, 355°. 

Economic geology, 3537—62°. 

Edriocrinus sacculus, 305°. 

Elymella levata, 331°. 

Emmons, Ebenezer, cited, 82', 358°. 

Fnerinal limestones, 153°. 

Enterolasma ecaliculus, 317°. 

Erosion features of the Schoharie re- 

gion, 347*-481. _ 

Esopus shales, 168°-70*, 177+, 2277, 

ZOrwe nano, 279%, 2842 2884, 

295’, 299", 304°; thickness, 1707; 

uses, 356°. : 

Eunella lincklaeni, 214', 265%, 265°, 

330°; figures, 216. 

Euomphalus sp., 298°. 

decewi, 199°, 328°; figure, 201. 

disjunctus, 323°. 

Favosites, 1087, 298°. 

Sp: 193". 

basalticus, 195*, 328'; figures, 194. 

conicus, 281°, 285%. 

epidermatus, 195°, 3287, 

Favosites helderbergiae, 134°, 249°, 

PAGE 231, 297 "2a01°; 309", aLOF, 

a20%, 321%. 

var. precedens, 108’, 1127, 114%, 

LUE 2a Stee 23907 2398, vol 73, 

318%; figure, 108. 

hemisphericus distortus, 328°. 

niagarensis, 125°; figure, 126. 

proximus, 324°, 

sphaericus, 285°, 289°, 289°, 297°, 

324’, 

Fenestella sp., 250”, 

319°. 

biseriata, 294°. 

hestia, 321°. 

Fistulipora ? crassa, 324%. 

distans, 324*. 

torta, 301%, 324%. 

? triloba, 324%. 

Foerste, A. F., cited, 174°. 

Folding in Lorraine time, 121°. 

Formations, succession of, 90’. 

Fossils, lists published, 78°. 
Fox kill valley, 87%. 

Fragmental rocks, 93°. 

Frech, cited, 178°. 

289%, 2974, 3177, 

Gastropod sp., 301°, 319°. 

Gebhard, John, jr, cited, 827, 1057, 

1337, 357°, 361°, 361°. 

Genesee shales, 222°, 

Glacial phenomena, 351'—52*. 

Glyptocardia speciosa, 294°. 

Glyptodesma erectum, 261°, 330°. 

Gomphoceras absens, 327*. 

betagaaiia: 

clavatum, 327%. 

conradi, 329°. 

? eruciferum, 327°. 

fare ot 

illaenus, 327%. 

oviforme, 209°, 329°; figures, 211. 

rude, 327°. 

Goniatite (Agoniatite) limestone, 

see Agoniatite limestone. 

Goniatites (Parodiceras) discoideus, 

212°, 294°, 329"; figure, 211. 

(Agoniatites) expansus, 208, 2123, 

329°; figures, following p. 211. 

vanuxemi, 212°. 
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Goniophora sp., 332". 

alata, 326°. 

glauca, 330°. 

hamiltonensis, 262", 265°, 266', 320°. 

perangulata, 183°, 326"; figures, 

185. 

rugosa, 261°, 330°. 

truneata, 262', 330°. 

Gosseletia triquetra, 330°. 

Grabau, A. W., cited, 105’, 132°, 

298°, 340°. 

Grammysia sp., 304°, 

alveata, 221’, 331°; figures, 218. 

arcuata, 331°. 

bisuleata, 265°, 331°. 

circularis, 331°. 

constricta, 331°. 

(Sphenomya) cuneata, 271*, 332*. 

erecta, 331’. 

globosa, 331°. 

lirata, 3317. 

obsoleta, 331°. 

praecursor, 326°. 

subareuata, 332°. 

zonata, 3317?. 

Greenfield limestone, 120°. 

Guelph dolomites, thickness, 120°. 

re", 

Guyot, Arnold, on physical geography 

of the Schoharie valley, SQ*-81'; 

cited, 83°. 

Gyroceras sp., 318*. 

matheri, 204’, 328°; figure, 203. 

paucinodum, 204', 328°; 

204, 

spinosum, 190°, 327°; figures, 189. 

trivolve, 200°, 2047, 328°; figures, 

figures, 

202. 

undulatum, 204%, 204', 328°; figure, 

203. 

validum, 327°. 

Hall, James, cited, 82°. 82°-83', 83°, 

105°, 188°. 

Halysites catenularia var., 318°. 

catenulatus, 1321, 313°, 317°. 

var., 125°; figure, 125. 

Hamilton formation, 207', 212°-13*, 

251°, 258", 272°, 27d°, 284* 286". 
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287°, 292°-937, 303'-4'; thickness, 

213°; fossils, 213*-23*, 231°, 261°, 

265", 2687, 273°, 288', 3297-31*; 

quarries, 356°. 

Hamilton time, paleogeographic map, 

232. 

Hancock limestone, 174*. 

Harris, G. D., cited, 85°, 286°, 290°. 

Hartnagel, C. A., cited, 85°, 103", 

103*—-4", 104*, 104°, 105°, 1077, 108, 

1258, 1318, 131°, 132%, 172%, 236°, 
239°, 311%, 313°, 317%; mentioned, 

239°. 

Hausmannia concinna, 327°. 

Heck, E. H., acknowledgments to, 

81°. 

Hederella sp., 317%. 

Helderberg Cement Co., section of 

strata at quarries of, 259°—60", 

Helderberg formation, 133*, 171°. 

Helderbergs, characteristic sections in, 

279°-316°; southern, general sec- 

tion of strata, 3027-16*. 

High Falls shale, 124%, 313%. 

Hindia fibrosa, 306°, 308°, 309°, 309°, 

309°. 
Hipparionyx proximus, 159*, 174°, 

281’, 288%, 305*, 324°; figures, 159. 

Hollick, cited, 171°. 

Holopea antiqua, 311*. 

elongata, 3117, 311°, 319°, 323°. 

pervetusta, 310°. 

subconica, 310°. 

Homalonotus sp., 318". 

dekayi, 2227, 331°; figure, 220. 

Homocrinus scoparius, 319°, 320*, 

Hormotoma sp., 310°, 311°. 

Hudson river beds, 131', 286°, 3027, 

316°. 

Hyolithus ligea, 326°. 

principalis, 326°, 

Ichthyorachis nereis, 321°. 

Ilionia c/. canadensis, 318°. 

galtensis, 318°. 

sinuata, 318". 

Indian Ladder section, 283°—86°. 

Ingraham, H., cited, 294‘, 

Iron pyrites, 361*-62°. 
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Ischadites bursiformis, 325’. 

squamifer, 324°. 

Tsochilina sp., 308°, 308*. 

Ithaca formation, 2232-252, 234° 

Piieeeeiie. 23°, 274°; *thiekness, 

223°; fossils, 332’; uses, 356°. 

Kaaterskill creek, section of Devon- 

ian rocks made in, 275'—76*. 

Kenmp, cited, 128°, 171°. 

Kionoceras darwini, 318°. 

Knox, section near, 279*-80°. 

Laevidentalium sp., 311’. 

Lamellibranch, 309’. 

Leda brevirostris, 330°. 

diversa, 330%. 

obscura, 330°. 

Lepadocrinus gebhardi, 137’, 320'; 

figure, 137. 

Leperditia alta, 112°, 112°, 117°, 

239%, 240°, 246%, 248°, 251°, 282", 

2902 290") 291% 291°, 297°) 298°, 

Sees, SEIT. Sills, 3127, 

olO°, 3207; figure, 115. 

fomest,..bhl7. 238°, 239°, 257*,. 318", 

3197. 

Sealanis, J11*, 132°, 3187; figure, 

Ry. 

Leptaena rhomboidalis, 145’, 174°, 

195°-96*, 2365, 280°, 281", 285°, 

2897, 289°, 294", 296+ 2967, 298%, 

299°, 300°, 301*, 304°, 306°, 306°, 

507, ae, 3097, 3107, 313°, 317°, 

320°, 321°, 325°, 328°; figures, 144, 

194. 

ventricosa, 324". 

Leptaenisca concava, 296", 309°. 

Leptocoelia acutiplicata, 304°, 305°. 

flabellites, 162’, 2887, 299", 305°, 

324°; figures, 164. 

Leptodesma rogersi, 293', 330°. 

Leptostrophia becki, see Stropheodon- 

ta (Leptostrophia) becki. 

magnifica, 162’, 305*; figures, 160. 

magniventer, 305*. 

oriskania, 299°, 305%. 

perplana, 181°, 304°; figures, 182. 

Lichas bigsbyi, 323%. 

(Ceratolichas) dracon, 329°. 

(Conolichas) eriopis, 204°, 

figures, 205. 

(Terataspis) grandis, 327°. 

(Ceratolichas) gryps, 329°. 

(Conolichas) hispidus, 327°. 

(Dicranogmus) ptyonurus, 318". 

pustulosus, 3217, 323%. 

Lichenalia sp., 297°, 307". 

cf. concentrica, 317’. 

torta, 289°, 289°, 308*, 308°, 309, 

309%, 3097, 309°. 

Lime mudrocks, origin, 128°. 

Limoptera macroptera, 262°, 331°. 

Linden limestone, 174’. 

Lindsley, cited, 3167. 

Lindstroemella aspidium, 262°, 330°. 

329"* 

Lingula centrilineata, 280*, 281%. 

ceryx, 325°. 

densa, 304*, 3307. 

perlata, 320°, 3217. 

punctata, 292°, 330°. 

rectilatera, 321". 

spathata, 321’. 

Lintner, Charles, acknowledgments. 

Omi. 

Lioclema ponderosum, 324°. 

Liopteria bigsbyi, 266', 271%, 272°, 

2937, 330°, 332°. 

dekayi, 2937, 332°. 

greeni, 330°. 

leai, 330°. 

mitchelli, 330°. 

troosti, 330°. 

Liorhynehus limitaris, 207°, 329%. 

multicostum, 261%, 329°. 

mysia, 207°, 209%, 251°, 329%, 329°; 

figures, 210. 

Little Schoharie creek, section along, 

261*-63°. 

Lockport dolomites, thickness, 120°. 

Longwood (Salina) shales. 125'*, 171’. 

Lorraine beds, 99%, 121°, 242°-43?, 

253°, 282°-83", 2847, 286°, 291°, 

292°; thickness, 99%. 

Lower Helderberg group, 133*; De- 

vonie age of higher portions, 133°. 
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Lower Pentamerus limestone, see 

Coeymans limestone. 

Lower shaly limestone, 139°. 

Loxonema sp., 310°. 

compactum, 320°. 

fitchi, 310°, 319°. 

obtusum, 320°. 

planogyratum,. 320°. 

robustum, 326°. 

solidum, 326°, 

subattenuatum, 326°. 

Lunulicardium marcellense, 

rude, 329°, 

Lutaceous, term, 94°. 

Lutheran cemetery, section of city 

quarry behind, 243*—46°. 

Lutyte, term, 94°. 

Lyriopecten interradiatus, 330°. 

parallelodontus, 326°. 

329'. 

Macrodon hamiltoniae, 265°, 272%, 

330°. 

Manlius limestone, 111*-32*, 133, 

136°, 174°, 240°-41°, 243°-46°, 247° 

48°, 250°-51?, 253°, 256°, 259%, 136°, 

282°, 264+, 2667, 290" 291% “292%, 

298', 301°2', 310°-12°; thickness, 

114°, iG, 200°; Tossils,- 3197. 

quarries, 354’, 3557; analyses, 355°. 

Marcellus shale, 206°-9?, 2317, 2517, 

2527, 2587, 284°, 2868, 2877, 2937-945; 

thickness, 208'; fossils, 209°—12°, 

329°; bituminous shale or coal, 

362". 

Mariacrinus macropetalus, 323°. 

stolaniferus, 321°. 

Mather, William W., cited, 82°, 133°, 

153’, 290°, 290°, 362°, 

Mayham, Claude, acknowledgments 

to, BI: 

Medina sandstones, 123%, 1237, 124°; 

thickness, 120°, 

Megalanteris ovalis, 162°, 2997, 3058, 

324°; figures, 165. 

Megambonia sp., 310%. 

aviculoidea, 291‘, 2987, 319‘, 319°, 

320’, 

bellistriata, 325', 

cordiformis, 322', 

lamellosa, 325°. 
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Megambonia lata, 322*. 

oblonga, 322%. 

obscura, 322%, 

ovoidea, 319". 

rhomboidea, 322°. 

suborbicularis, 322". 

Melocrinus pachydactylus, 135°, 136°, 

243°, 320*; figure, 135. 

Meniscus limestone, 174°. 

Meristella, 174°, 174°. 

sp., 307', 307’, 307°. 

arcuata, 147°, 289%, 

figures, 148. 

bella, 296°, 322°. 

doris, 326°. 

laevis, 147%, 280%, 281’, 285", 296°, 

2977, 306*, 308°, 309°, 319°, 322°; 

figures, 147. 

lata, 174°, 2811, 2887, 305", 324’. 

lentiformis, 305%. 

nasuta, 183', 196°, 295°, 326°, 328°; 

figures, 183, 198. 

princeps, 147%, 155%, 

figures, 148. 

subquadrata, 322°. 

(Pentagonia) unisuleata, 196°, 294°, 

295°, 328°; figures, 199. 

Metaplasia pyxidata, 281’, 305’, 324°. 

Michelinia lenticularis, 321*. 

Microdon (Cypricardella) _ bellistri- 
atus, 273°, 330°, 332°. 

gregaria, 273°, 330", 332°. 

tenuistriatus, 220°, 2627, 2657, 330°. 

figure, 218. 

Mix and O’Reilly’s quarry, section of 

lower part of, 2397-43°. 
Modiolopsis dubia, ,282', 291*, 

3127, 319°. 

Modiomorpha arcuata, 330°, 

concentrica, 261°, 2937, 304*, 330%. 

mytiloides, 261°. 330°. 

putilla, 326°. 

regularis, 326°. 

schohariae, 326°. 

subalata, 261°, 330°. 

Moheganter hill, 79°; section 

north end of, 260°-61°; section 

western slope, 2637-67". 

Monotrypa colliculata, 324°. 

? helderbergiae, 321%. 

296°, 90%. 322°; 

3228, 323°, 

310°, 

of 3 

of 



INDEX TO GEOLOGY AND PALEONTOLOGY OF SCHOHARIE VALLEY 379 

Monotrypa monticulata, 324°. 
? spinulosa, 319°. 

tabulata, 328”. 

Monotrypella abrupta, 320*, 324°. 

arbusculus, see Chaetetes (Mono- 

trypella) arbusculus. 

colliculata, 281°. 

sphaerica, 305°, 308*, 309*, 309°. 

tabulata, 300°. 

Mudrocks, 93*; origin, 128°. 

Murchisonia extenuata. 319°. 

minuta, 310°. 

? terebralis, 318°. 

Mytilarea sp., 318°. 

pyramidata, 326°. 

Naples beds, 223%, 235%. 
Nautilus bucinum, 331°. 

(Discites) marcellensis, 212', 329°; 

figure, 211. 

oriens, 329°. 

New Salem, section south of, 291% 

ee 

New Scotland beds,. 136°, 139%—41?, 

tpt ia 258°, 256", 258°; 280", 

281°, 2827, 285%, 289', 296°-97*, 300°. 

1*, 3077-8°; thickness, 141°; fossils, 

1413-52°, 3213-234, 324". 

Newberria claypolii, 292°. 

North river bluestone, 222%. 

Nucleospira sp., 310%. 

concinna, 326%. 

ventricosa, 285", 289", 3057, 306’, 

3091, 3221. 
Nucula bellistriata, 214°, 261°, 284°, 

304°, 3308; figures, 217. 
corbuliformis, 304°, 

randalli, 261°, 330%. 
Nuculites cuneiformis, 330°. 

oblongatus, 2657, 273°, 284°, 304°, 

Sos eae 

triqueter, 261°, 284°, 304, 330°. 

Nyassa arguta, 220°, 265°, 2661, 270%, . 

2931, 3041, 331°; figures, 218. 
recta, 304’, 3317. 

subalata, 331’. 

Odontocephalus  selenurus, | 204°, 
298%, 329° figures, 205. ; 

Odontochile calypso, 204°; figure, 205. 

Oehlertella exilis, 330°. 

Oncoceras trusitum, 318°. 

Oneida conglomerate, 120°. 

Oneonta beds, 223°, 225°-27°, 2338, 

234 ane, 262 se AGl oa . LhICk- 

ness, 225"; uses, 256°. 

Oniskethau creek section, 292*-98?. 

Onondaga limestone, 1768, 193'*—95?, 

2523, 255%, 258%, 2797, 2847, 286%, 
2887, 294%, 2987, 304*;- thickness, 

1204, 193'; fossils, 195-2062, 328! 

29°; origin of fauna, 227°; quarries, 

356°. 

Onondaga time, paleogeographic map, 

229. 

Ontarie formation, 99?—132*. 

Orbiculoidea ?, 304°. 

ampla, 288°. 

(Lindstroemella) aspidium, 262°, 

3302 , 

discus, 2977. 
‘of. media, 271°, 3322. 
randalli, 330’. 

Oriskania sp., 306°. 

navicella, 305°. 

Oriskany beds, 157°-59%; 173°, 174°, 

Tare iGs, 2525.) 2o5°h. Zao ano. 

2807, 2851, 288°, 2958-967, 299*, 304°— 

5°: fossils, 159°-682, 279°, 324%-258; 
thickness, 176', 177°; absence -in 

western New York, 176°; uses, 356°. 

Orthis sp., 288%, 2977. 

(Rhipidomella) alsus, 181’, 295%, 

325°; figures, 181. 

discus, 296*. 

(Schizophoria) impressa, 3042, 

multistriata, 29°. 

(Rhipidomella) musculosa, 162’, 

281", 2887, 305°, 324°; figures, 

160. 

oblata, 1417, 174%, 174°, 2804, 2857, 
ASO. 2907, 200. SOG 

306%, 3071, 307°, 308°, 3098, 
3217; figures, 141, 142. 

emarginata, 309°. 

peloris; 2957) 3255.00 6s ey 
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Orthis (Dalmanella) perelegans, 141’, 

280‘, 2817, 296°, 305°, 306‘, 307°, 

308°, 309', 309*, 309°, 321’; 

figures, 142, 

planoconvexa, 280%, 

296°, 2967, 305°. 

plicata, 290°. 

(Schizophoria) propinqua, 295°. 

(Orthostrophia) strophomenoides, 

296°, 297". 

(Dalmanella) subearinata, 141°, 

280%. 281", 296. 310, 32h; 

figures, 142°, 

testudinaria, 286°. 

Orthoceras, 239°, 320°. 

sp., 289°, 295°, 304°, 310', 318°, 319". 
arenosum, 325%, 

carnosum, 327°, 

cingulum, 327°. 

clavatum, 320°. 

collatum, 327°. 

crotalum, 262%, 331°. 

duramen, 327*. 

erion, 327°. 

expansum, 318°, 

fluetum, 327'. 

fustis, 329°. 

helderbergiae, 151%, 320°, 323°. 

longicameratum, 320%. 

(Actinoceras?) luxum, 188°, 327°; 

figures, 187. 

marcellense, 208%, 209°, 252%, 329°; 

figures, 210. 

masculum, 3277. 

medium, 327%. 

multicinctum, 327%. 

oppletum, 327°. 

pauciseptum, 320°, 323°. 

pelops, 188’, 326°; figure, 187. 

perstriatum, 320°, 323°, 

pervicax, 327°. 

pravum, 190', 327°; figure, 187. 

procerus, 327°. 

rarum, 327°. 

rude, 320°, 3237. 

stylus, 188°, 327°; figure, 187. 

subtextile, 320°, 

subulatum, 207%, 329°, 

tantalus, 327'. 

tetricum, 3277, 

2815, 289%, | 
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Orthoceras thestor, 329*. 

(Cycloceras 7?) thoas, 

figures, 188. 

vastator, 327°. 

vicinus, 329*. 

zeus, 295°, 326°. 

Orthonota carinata, 331*. 

ensiformis, 331*. 

parvula, 304, 331*, 

undulata, 223‘, 270°, 271*, 

331‘, 332°; figures, 224. 

Orthopora rhombifera, 321*. 
Orthostrophia strophomenoides, see 

Orthis (Orthostrophia) strophom- 

enoides, 

Orthothetes sp., 309°. 

arctostriatus, 261°. 

becraftensis, 299°, 300%, 305%. 

chemungensis, 261°. 

var. arctostriatus, 329°, 

interstriatus, 108°, 239*, 312°, 317°, 

318°; figure, 109. 

pandora, 195°, 295*, 298°, 325°, 328°; 

figures, 194. 

woolworthanus, 145*, 145°, 281°, 

2857, 289°, 296°, 2977, 300°, 305*, 

306', 307’, 307°, 308°, 310*,; 321°; 

figures, 143. 

Ostracods, 307°, 310°, 311°. 

Oswego sandstone, thickness, 120°. 

Overlap of strata, 927-98. 

272', 

Palaeoneilo constricta, 

2937, 330°. 

emarginata, 261%, 330°, 332°. 

maxima, 261°, 2937, 330°. 
perplana, 330°, 
plana, 271‘, 304°, 3324, 

tenuistriata, 261°, 265°, 330° 

Palaeopinna flabellum, 325°. 

Palaeosolen siliquoideus, 331°, 
Palenville, section of Devonian rocks 

made in, 275'—76*, 

265’, 284°, 

Paleozoic coastal plain, 336%, 

Paleschara ? dissimilis, 324". 

Panenka dichotoma, 183°, 326°; figure, 

185. 

ventricosa, 329°. 
Panther creek, sections, 268’—74". 
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Paracyclas lirata, 261°, 261°, 266°, 

304', 331°. 

tenuis, 332+. 

Parazyga deweyi, 285", 305’, 309°. 

Parodiceras discoideum, 212°, 294%, 

329"; figure, 211. 

Peneplanation of region, 341°. 

Pentagonia unisulcata, 196°, 

295°, 328°; figures, 199. 

Pentamerella arata, 183°, 199', 294°, 

295%, 3264, 328°; figures, 184. 

pavilionensis, 292°, 

294", 

Pentamerus (Sieberella) galeatus, 

282°. 

Pentamerus limestone, 282' 283%, 

2841, 285°, 290°; upper, 153°. 

Phacops cf. bombifrons, 299°. 

ehiscata, 191°, 295°, 327"; 

191. 

var. pipa, 294°. 

loaami, 151° 2977, 306°, 307°, 307°, 

308%, 310*, 323°; figures, 151. 

kata 2222, 351°; fioures, 220. 

Phaenopora tenuis, 321°. 

Phanerotinus laxus, 200', 328°; figure. 

201. 

Pholadella radiata, 331+. 

Pholidops sp., 307°, 310°. 

areolata, 325°. 

ovata, 3057. 

terminalis, 305’. 

figures, 

Phragmoceras corallophilum, 318°. 

Phyllograptus angustifolius, 302°. 

postremus, 302°. 

Physiography of the 

region, 333°-52%. 

Pittsford shale, thickness, 120°. 

Platyceras sp., 309°. 

agreste, 323°. 

arcuatum, 323}. 

bisuleatum, 322°, 

elavatum, 323°. 

crassum, 328’, 

eurvirostrum, 323°. 

dumosum, 199", 294°, 

figures, 201. 

elongatum, 323°. 

UO, B20 « 

Schoharie 

304°, 328°; 

Platyceras gebhardi, 1517, 297°, 305°, 

322’; figures, 149. 

gibbosum, 281%. 

incile, 322°, 

intermedium, 322°. 

multisinuatum, 3227; figures, 150. 

nodosum, 1687, 288%, 305°, 3257, 

328"; figure, 167. 

obesum, 323°. 

perlatum, 322°. 

perplicatum, 322°. 

pileiforme, 322°. 

platystoma, 322°. 

alveatum, 322°. 

plicatile, 322°. 

plicatum, 3237; figure, 150. 

pyramidatum, 323°. 

reflexum, 305°. 

retrorsum, 285%, 3227. 

abnorme, 322’. 

robostum, 322’, 

sinvatum, 3227. 

spirale, 322°; figure, 150. 

subnodosum, 325°. 

sulcoplicatum, 322°. 

tenuiliratum, 281°, 322%. 

tortuosum, 3257. 

trilobatum, 3227. 

undatum, 328", 

unguiforme, 322%. 

ventricosum, 151, 280°, 2857, 2973, 

322°; figures, 149. 

Platycrinus tentaculatus, 321°. 

Platyostoma sp., 308', 308°. 

ventricosum, 288°. 

Plethomytilus arenaceus, 326°. 

oviformis, 330°. 

Plethorhyncha barrandei, 162°; figure, 

163. 

fitchana, 305°, 324°. 

pleiopleura, 162°, 305°; figures, 163. 

Pleurotomaria sp., 318°. 

arata, 183°, 326°; figures, 185. 

capillaria, 221°, 331°; figure, 219. 

filitexta, 331° 

labrossa, 323°. 

rotalia, 3047. 

? subdepressa, 318%. 
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Pleurotomaria sulcomarginata, 221’, 

331°; figures, 219. 

trilex, 331°, 
Pocono beds, 235°. 

Poleumita cf. crenulata, 318°. 

Polypora lilaea, 324‘ 

Port Ewen limestones, 2527, 255%, 2588, 

300°, 306°. 

Portage beds, 235*. 

Portage time, paleogeographic map, 

234. 

Portland cement industry, 354’. 

Productella dumosa, 265°, 330°. 

navicella, 328%. ° 

Proetus sp., 307°, 318°. 

angustifrons, 327°. 

clarus, 206', 329°; figure, 205. 

conradi, 327°. 

crassimarginatus, 

ures, 192. 

folliceps, 206", 329°; figure, 205. 

hesione, 327°. 

protuberans, 308°, 310°, 321°. 

row, ool’: 

Prosser, Charles S., cited, 83°, 84’, 

857, 100°; 127°, 207, 213°, 223°, 2257, 

PODS: 2G". 2BO AseOOss. ae. Los 

267°, 279%, 288°; 290°, 302°, 303°, 

SLi. ; 

Prothyris lanceolata, 272*, 331°. 

Protomya elongata, 331°. 

Pterinea aequiradiata, 322°. 

bellula, 322°. 

communis, 297°, 322°. 

flabellum, 221°,. 262", 265%, 266’, 

272°, 293', 330‘; figures, 219. 

gebhardi, 162°; figure, 166. 

pauciradiata, 322°. 

schohariae, 322°. 

securiformis, 108°, 239°, 318°, 319', 

3228, 

subplana, 318%. 

subrecta, 318°. 

tenuilamellata, 322°. 

textilis, 250', 319°, 322°. 

var, arenaria, 162°; figure, 165. 

192°, 327°; fig- 

Pterinopecten proteus, 299°, 

undosus, 262°, 330%. 

vertumnus, 330*. 

NEW YORK STATE MUSEUM 

Pteroceras ? eugenium, 190°, 327°. 

Ptilodictya nebulosa, 297°. 

Ptiloporina pinnata, 328°. 

sinistralis, 325°. 

Red conglomerate ‘sandstone, 303'. 

Rensselaeria aequiradiata, 307°, 3237. 

elliptica, 322°. | 

mutabilis, 307°. 

ovoides, 162°, 280°, 2887, 299°, 305°, 

324°; figures, 164. 

Reticularia fimbriata, 326°, 328°. 

Rhipidomella sp., 309%. 

alsa, 181’, 295*, 325°; figures, 181. 

assimilis, 323°, 

discus, 296*. 

eminens, 321’. 

mitis, 325°. 

musculosa, 162', 281', 288%, 305%, 

324°; figures, 160. 

oblata, see Orthis (Rhipidomella) 

oblata. 

peloris, see Orthis (Rhipidomella) 
peloris. 

Rhizoceras eugenium, see Cyrtoceras 

(Rhizoceras) eugenium. ! 

Rhynchonella (Uncinulus) campbel- 

lanus, 155°, 281°, 289°, 300°, 306%, 

307°, 307’, 323°; figures, 156. 

congregata, 292°. 

formosa, 297*. 

lamellata, 318°. 

(Uncinulus) nobilis, 155°, 

3077, 323"; figures, 156. 

nucleolatus, 145°, 281°, 296°, 308°, 

309%, 309°, 322'; figures, 144. 

semiplicata, 297". 

transversa, 289°. 

(Uncinulus) vellicatus, 145°, 280%, 

289°, 

2818, 2857, 289°, 296°, 307°, 3221; 
figures, 146. 

Rhynchospira sp., 310’. 

excavata, 301°. 

globosa, 309°, 310°. 

Richmond shales, 122'. - 

Ries, Heinrich, cited, 84°, 172°, 354’, 

355°. 

Rochester shale, thickness, 120’. 
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Rogers, W. B., cited, 176°. 

- Rondout waterlime, 111*-32', 237°, 

237°, 2387-39", 2417-427, 2488, 251°, 

2584 2571, 259°-605, 282", 286°, 292°, 

311*; thickness, 118°, 114°, 116%, 

128'; fossils, 318°-19°; quarries, 

354°, 355°; strontium deposits, 357°. 

Rosendale cement, 125*, 311’, 312'- 

13?; thickness, 125°; irregularities 

in deposition of, 130; manufacture, 

354°; analysis, 354%. 

Rowe, Richard B., cited, 84, 127°. 

Rubble rocks, 93°. 

Rudaceous, term, 94°. 

Rudyte, term, 94”. 

Ruedemann, cited, 302%. 

Salina beds, 125*, 236°. See also 

Brayman shales; Longwood (Sa- 
lina) shales. 

Sandstones, changes of beds from 

clay rocks to, 95°. 

Schizodus appressus, 262°, 271°, 273°, 

gol Fool oon. 

cf. ellipticus, 271*, 332%. 

? fissus, 326°. 

Schizophoria impressa, see Orthis 
(Schizophoria) impressa. 

multistriata, 155°, 307°, 323°; fig- 

ures, 156. 

propinqua, see Orthis (Schizopho- 

ria) propinqua. 

Schoharie, how reached, 78’; situa- 

tion, 78". 

Schoharie creek, section along, 276° 

or 

Schoharie grit, 178°, 180°-81’, 227°, 

220 aze e200, 258°, 284°, 288%, 

295', 2991, 304°; thickness, 180°; 

fossils, 181°—92°, 230°, 325°-27°. 

Schoharie region, erosion features, 

347*48'; list- of fossils found in, 

3177-32°; physiography of, 807-81’, 

_3337—-52*; in its relation to man, 

3037—62°; rise of valley, 86‘; char- 

acteristic sections, 236-78"; stra- 

tigraphy of, 86'-235°. 

Schuchert, Charles, cited, 85', 104, 

Ose NOSssI26 170%, 28. 22, 

LiG ee UiGhr Who .s L7S-.2 lon Loe, 

228°, 2301. 2a0, 2a, Zap, 218°; 

mentioned, 133°. 

Scutella limestone, 1537, 155°. 

Sections in the Schoharie region, 

characteristic, 236'—787. 

Shawangunk grit, 123°, 314'; age, 

126". 

Shawangunk mountain, stcreogram 

of, 314. 

Shepard, Charles U., cited, 349', 358°-- 

60°. 

Sherburne formation, 222*-23', 262° 

2667, 267°, 2ites, 274°, 30s%> thick: 

ness, 222°; fossils, 332'; uses, 356°. 

Sherwood, Andrew, section of Devo- 

niae rocks made in the Catskill 

mountains at Palenville; Kaaters- 

kill creek, New York, 275'-76%. 
Andrew & Clark, section along 

the Schoharie creek, 276°—78'; cited, 

82". 

Sias, Solomon, acknowledgments to, 

81°; cited, 85°, 103°, 353°. 

Sieberella galeata, 137°, 157’, 173°, 

173%, 246%, 2497, 283%, 290%, 297°, 

S012; GO, BOs, SOL ele, NUS 

3097, 309°, 320°; figures, 138. 

pseudogaleata, 139", 153°, 157", 252’, 

2895 300% 30623077, 300 sed2ors 

figures, 156. : 

Silurie and Devonic, dividing line, 

Iah4 

Silurie formation, see Ontaric forma- 

tion. 

Siluro-Champlainic contact, 127°. 

South hill, 79°. 

Spar, 360’. 

Sparry limestone, 153°. 

Sphenomya cuneata, 271*, 332%. 

Sphenotus cuneatus, 223°, 273°, 331%, 

332°; figures, 224. 

solenoides, 2627, 331°. 

subtortuosus, 331°. 

truneatus, 223°, 271°, 33%, 332%; fic- 

ures, 224. 
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Spirifer sp., 273°. 

acuminatus, 196°, 261', 292°, 

329°; figures, 197. ; 

arenosus, 1627, 280°, 288’, 

305°, 324°; figures, 161. 

audaculus, 26}, 272°, 329°. 

concinnus, 155’, 252°, 289', 296%, 

300°, 300°, 306°, 306°, 306°, 507 

309°, 323"; figures, 156. 

1087, Lid’. TFG", 

Bll’, oes 

132°, 
figures, 

corallinensis, 

239%, 301°, 

109, 115. 

cyclopterus, 174°, 280°, 281°, 285°, 

289°, 289°, 2967, 305°, 307°, 308*, 

309%, 309°, 321°. 

divaricatus, 196°, 328*; figures, 198. 

duodenarius, 196°, 294°, 295*, 326°, 

328*; figures, 197. 

eriensis, 108", 114°, 132°, 245°, 301°, 

317°, 318°; figure, 109. 

var., 116°; figure, 115. 

fimbriatus, 295*, 3327. 

granulosus, 2127, 212°, 213°, 260°, 

S01", 261", 265", ‘200, Bru, ace 

271°, 272°, 304°, 329°; figures, 214. 

grieri, 326°. 

macer, 294°, 3267. 

macropleura, 145°, 280°, 281°, 285°, 

289°, 296°, 300°, 308°, 310', 321°; 

figures, 144. 
mesastrialis, 225° 27. 2: « 

figures, 224. 

modestus, 305’. 

mucronatus, 213’, 224°, 261’, 

266", 265°, 265", 266°, 266". 

210°, Zl Zim, Biot, see 

329°, 332?; figures, 215. 

murchisoni, 162*, 280°, 2887, 

305°, 324’; figures, 161. 

octocostatus, 309%. 

perlamellosus, 1457, 280°, 281°, 2837, 

285°, 289°, 296", 2977, 300°, 301°, 

306*, 306°, 3077, 307°, 308°, 309', 

309°; figures. 144. 

pyxidatus, 2887, 

raricosta, 295‘, 298°, 3267, 328*. 

saffordi, 305°. 

tribulis, 305°. 

tullius, 261', 273°, 329°, .3327. 
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Spirifer vanuxemi, 112°, 112°,114°,1177 

239°, 240*, 240°, 244°, 245°, 246% 

248', 248°, 2487, 250°, 250, 250°, 
2511, 256°, 282', 2827, 2867, 290°, 
290°, 291*, 291°, 297°, 297°, 208%, 

301°, 310, 311, 311, 3127, 4300 

319°; figure, 115. 

varicosus, 208°. 

Spirophyton (Taonurus) caudagalli 

157", 168°, 170°, 252°, 255°, [Ae", 

288°, 288°, 295", 304’, 305°; fig- 

ures, 169. 

velum, 222°, 

ure, 221. 

Spirorbis sp., 318‘. 
laxus, 319°, 320°. 

Sponge, 309’. 

Square lake limestone of Aroostook 

county, Me., 172°. 

Stafford limestone, 232". 

Stenoschisma altiplicatum, 147*, 297'; 

figures, 146. 

formosum, 1477, 155°, 280* 289% 

2977, 3077, 307, 309°) S27") aes 

figures, 146. 

Stevenson, J. J., cited, 84*, 174°. 

Stormville shales and_ sandstenes, 

173? 

Straparollus clymenioides, 326. 

inops, 326°. 

Strata, age and structural relations, 

887-98". 

Stratigraphy of the Schoharie region, 

86'—235°. 

Streptelasma sp., 295°. 
strictum, 280°, 281°, 285°, 289°, 289°, 

297°, 321°. 

Stromatopora (Syringostroma), 108°. 

2988, 

Sp., 125°, 301°, 

cf antiqua, 114°, 117% 259%) ares 

318’; figure, 115. 

constellata, 317°. 

Strontium, 357°-61*. 

Strophalosia truneata, 207°, 209%, 

251°, 292°, 329%, 330; figures, 210. 

Stropheodonta, 174°. 
sp., 8075. 

alveata, 325°. 

arata, 3068, 3087. 

260°, 261%, 331°; fig- 

a 
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Stropheodonta (Leptostrophia) becki, 

14eys 1457, 280°, 289°, 296*, 2967, 

300°; 305°, 3077, 307°, 3087, 308%, 

310°, 321°; figures 143. 

bipartita, 317°, 318°, 

eallosa var., 325°. 

concava, 2948, 

erebistriata, 326°. 

demissa, 295°, 325°. 

hemispherica, 196*, 326°, 328*; fig- 

ures, 196. 

inaequiradiata, 196+, 295°, 326', 328°; 

figures, 195. 

lincklaeni, 324". 

magnifica, 300°, 324’. 

magniventra, 288°, 324°. 

cf. panulata, 310°. 

parva, 181°, 326°; figures, 181. 

patersoni, 326", 328°. 

perplana, 261°, 295°, 326°, 329°. 

planulata, 320°. 

punctulifera, 281°. 
textilis, 294°, 317°. 

(Brachyprion) varistriata, 114°, 

Jy", 187*, 240', 243°, 2437, 2498, 

20 250°, 250%, 282", 283", 297°, 

2982 130"", 309°, 310°, 3115, 319:, 

319", 320°5 figures, 115, 137. 

var. arata, 296’, 301°. 

Strophomena woolworthana, 297%. 

Strophonella sp., 308°. 

amiplatsl’, 19G*, 295°, 326°, 328°; 

figures, 182. 

cavumbona, 280°, 285°, 308°, 321°. 

? conradi, 320°. 
headleyana, 1457, 145°, 300°, 321°; 

figures, 143. 

leavenworthana, 306°, 310°. 

punctulifera, 250*, 280°, 2837, 2897, 

296-2290, 297°, 308°, 308°, 309%, 

B09. 309", 319% 320°, 321%, 

radiata, 307°, 

varistriata, 309°. 

Strophostylus elegans, 322°. 

expansus, 168', 325°; figure, 167. 

? rotundatus, 323°, 

unicus, 326". 

Structural relations of strata, 887-98°, 

Styliolina fissurella, 207%, 207+, 2078, 

209", 251%, 329*; figures, 210. 

Sunset hill, 79°; section of north slope 

of, 258'—59*. 

Synphoria anchiops, see Dalmanites 

(Synphoria) anchiops, 

Syracuse beds, thickness, 120°. 

Syringostroma sp., 125°, 301°. 

Taonurus caudagalli, 157’, 168°, 170%, 

252°, Zap; 279°, “288°, 28s" “295% 

304’, 305°; figures, 169. 

Tellinomya equilatera, 108°, 318°; fig- 

ure, 109. 

nucleiformis, 282", 319°, 

Tellinopsis subemarginata, 262', 265°, 

331%, 331*, 
Tentaculite limestone, 112’, 133*, 173°, 

2841, 290°, 

Tentaculites, 250°. 

sp., 236°, 318°, 332°. 

bellulus, 2937, 3317, 

elongatus, 289°, 2977, 305°, 306’, 

BOZO Ona. " 

gracilistriatus, 329+. 

Syracamenus, AV25. AZ) ye 1 

240", 246°, 248%, 2823, 282°, 286, 

ZOO 2O0 290, 201 295. ols, 

319°, 320'; figure, 116. 
irregularis, 319°, 

ornatus, 290%, 

scalariformis, 

202, 

Terataspis grandis, see Lichas (Tera- 

taspis) grandis. 

Terrace mountain, 79', 

Thamniscus multiramus, 328°. 
Thysanocrinus sp., 3177. 
Transition beds, 239°-407, 243°, 247}, 

249°-50", 253%, 256%, 2861, 2911, 2918, 
290 

Trematopora sp., 3177. 
Trematospira sp., 2972. 

globosa, 280°, 2817, 2857, 289° 
multistriata, 280°, 2817, 289°, 321°. 

Trenton limestones, 128°. 

Trigonograptus ensiformis, 302°, 

Trinucleus concentricus, 286°, 

Trochoceras barrandei, 327°, 

biton, 327° 

clio, 190’, 327°; figures, 189, 

discoideum, 327°, 

200°, 328°; figure, 
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Trochoceras (Pteroceras 7?) euge- 

nium, 190°, 327°; figure, 190. 

expansum, 327%, 

gebhardi, 107°, 111', 132°, 318*; fig- 

ures, 110. 

obliquatum, 327%. 

orion, 327°. 

pandion, 327°. 

turbinatum, 318*. 

Tropidoleptus carinatus, 214°, 223°, 

266", 266°, 270°, 273°, 273°, 292", 

330°, 332°; figures, 217. 

Tully limestone, 222°, 

Ulrich, cited, 104‘, 170°, 178°, 235°. 

Uncinulus abruptus, 145°, 289°, 296°, 

322'; figures, 145. 

campbellanus, 155°, 281°, 289°, 300°, 

306*, 307°, 307’, 323’; figures, 

156. 

mutabilis, 137°, 250°, 2837, 290°; 

2975, 309°, 319°, 320°; figures, 

138. 

nobilis, 155°, 289°, 3077, 3237; fig- 

ures, 156. 

nucleolatus, 145°, 281°, 296°, 308°, 

309*, 309°, 322'; figures, 144. 

pyramidatus, 283", 296°. 

vellicatus, 145°, 280*, 2818, 2857, 

2898, 296°, 307°, 322'; figures, 
146. 

Unconformities, 91*. 

Upper Helderberg group, 133°. 

Utica formation, thickness, 99‘. 
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van Ingen, G., cited, 116°, 131°, 302°, 

304°, 3067, 307*, 3087, 310°, 3115, 
311%, 316°. 

Vanuxem, cited, 290°, 

Vermipora robusta, 324°. 

serpuloides, 324°. 

Vernon shale, thickness, 120°. 
Vromans Nose, 79; section of, 2677 

68". 

Vroman’s quarry, section in, 2377 

397; section of syndicate quarry in 

the hillside behind, 249-51". 

Walcott, cited, 286°. 

Waterlimes 128°. 

Weller, cited, 228", 228°. 

West hill, 79*; general section, 2537’ 

57°. 

Whitfieldella cf. nitida, 301°. 

nucleolata, 108°, 239°, 317°, 319*; 

figure, 109. 

Wilbur limestone, 125°, 131°, 313°. 

Williams, H. S., cited, 172°. 

Wilson, Alfred W. G., cited, 

345°. a 

Wiisonia ventricosa, 155°, 289°; fig- 

ures, 156. 

128°, 

Zaphrentis sp., 193", 295°, 298°, 311. 

ecorniculum, 294°. 

gigantea, 294°, 
prolifica, 195’, 328°; figure, 194. 
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Postage or express to places outside of New York State must be paid 
in addition to the price given. On Io or more copies of any one publica- 
tion 20% discount will be given, the buyer to pay transportation. Editions 
printed are only large enough to meet special claims and probable sales. 
When the sale copies are exhausted, the price for the few reserve copies 
is advanced to that charged by secondhand booksellers, in order to limit 
their distribution to cases of special need. Such prices are inclosed in 
f ]. All publications are in paper covers, unless binding is specified. 

Museum annual reports 1847—-date. All in print to 1892, 50c a volume, 75c¢ in - 
cloth; 1892-date, 75c, cloth. 
These reports are made up of the reports of the director, geologist, paleontologist, betanist and 

entomologist, and museum bulletins and memoirs, issued as advance sections of the reports. 

Director’s annual reports 19o04-date. 

Thesef reports cover the reports of the State Geologist and of the State Paleontologist. 
Bound also with the Museum reports of which they forma part. 
Report for 1904, 138 p. 20c._ Report for 1g05 in press. 

Geologist’s annual reports 1881-date. Rep’ts 1, 3-13, 17-date, O; 2, 14-16, Q. 

In 1898 the paleontologic work of the State was made distinct from the geologic and was. 
reported separately from 1899-1903. The two departments were reunited in 1904, and reported in 
the Director’s report. 2 
The annual reports of the original Natural History Survey, 1837-41, are out of print. : 
Reports 1-4, 1881-84, were published only in separate form. Of the sth report 4 pages were 

reprinted in the 39th museum report, and a supplement to the 6th report was included in the goth 
museum report. The 7th and subsequent reports are included in the arst and following museum 
reports, except that certain lithographic plates in the rith report (1891) and 13th (1893) are omitted 
from the 45th and 47th museum reports. 
Separate volumes of the following only are available. 

Report Price Report Price Report Price 
12 (1892) $.50 17 $.75 aI $.40 
14 75 18 75 22 -40 

15, 2V. 2 19 -40 23 45 
16 I 20 +50 [See Director’s annual reports| 

Paleontologist’s annual reports 1&899-date. 

See first note under Geologist’s annual reports. 
Bound also with museum reports of which they forma part. Reports for 1899 and taco may he 

had for 20c each. Those for rgo1-3 were issued as bulletins. In 1904 combined withthe Director’s 
report. 

Entomologist’s annual reports on the injurious and other insects of the 
State of New York 1882-date. 

Reports 3-20 bound also with museum reports 40-46, 48-58 of which they forma part. Since 
1898 these reports have been issued as bulletins. Reports 3-4, 17 are out of print, other reports with 
prices are: 

Report Price Report Price Report Price 
I $.50 10 $.35 16 (En 10) $.25 
2 -30 Ir 225 ay (( 2 sen)) ae 
5 .25 12 .25 T3( ss. 17)! 220 
6 15 13 .10 ne) (CS aid) one 
7 .20 14(En 5) .20 20 (‘* 24) .40 
8 125 ns (7G). 10) at In press 
9 125 

Reports 2, 8-12 may also be obtained bound separately in cloth at 25c in addition to the price 
given above. 

Botanist’s annual reports 1867-date. 
Bound also with museum reports 21-date of which they form a part; the first botanist's report 

appeared in the 21st museum report and isnumbered 21. Reports 21-24, 29, 31-41 were not published 
separately. 

Separate reports for 1871-74, 1876, 1888-96 and 1808 (Botany 3) are out of print. Report for 
1897 may be had for 40c; 1899 for 2-c; 1900 for scc. Since 1go1 these reports have been issued as 
bulletins [see Bo 5-8]. 
Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York have 

also been published in volumes 1 and 3 of the 48th (1894) museum report and in volume 1 of the ggth _ 
(1895), 51St (1897), 52d (1898), 54th (1G00), s5th (1901), 56th (1902), 57th (1903) and 58th (1904) reports. | 
The descriptions and illustrations of edible and unwholesome species contained in the 4gth, 51st | 
and 52d reports have been revised and rearranged, and, combined with others more recently 
prepared, constitute Museum memoir 4. 
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Museum bulletins 18&7-date. O. To advance subscribers, $2 a year or $1 
a year for division (1) geology, economic geology, paleontology, miner- 
alogy,; 50c each for divisions (2) general zoology, archeology and miscellan- 
cous, (3) botany, (4) entomology. 

Bulletins are also found with the annual reports of the museum as follows: 

Bulletin Report Bulletin Report Bulletin Report Builetin Report 

G1 48, V.x Pava'3" 7 545003 En 11 54, V3 Ar 3 52, V.I 
2 Bis Wad 4 oa’ Meal Yai <3 os Vee 4 54, Ver 
3 52, V.r Fy Ol. sy Wak 14 BS, Vix 5 WES 

4 54, V.4 7-9 56, Vv.2 15-18 56, V.3 6 55, V-I 
5 56, V.1 10 57, V.t 19 57, V.1, pt 2 7 56, V.4 
6 57, V.1 23 Ba. 05 22 pike, 2) Oe 8 57, V.2 

Eg 5,6 48, v.1 4 54, V.I 21 pice Fy Bem og 9 a 
7 50, V.1 5-7 WS 22 ery aeas Ms x\2 "56, vex 
8 BS) Valk 8 tei: Bo 3 2, V.I 
9 54, V-2 9 56, v.3 4 Be Mey Memoir 

10 a Wag 10 57) V-I 5 55, V.1 2 49) V.3 
II 54, V.r En 3 48, VI 6 56, V.4 3,4. 53, Waa 

M 2 sa 4-6 52, V.t 7 57, V.2 5,6 -SK ves 

3 57, V-1 FQ 2 53y-Vet Ar x 50, V.I 7 To 
Pa 1 GA, ex Io 54, V.2 2 Fp 

The figures in parenthesis in the following list indicate the bulletin’s number asa New York 
State Museum bulletin, 

Geology. Gl (14) Kemp, J. F. Geology of Moriah and Westport Town- 
ships, Essex Co. N. Y., with notes on the iron mines. 38p. 7pl. 2 maps. 
Sep. 1895. 0c. 

G2 (19) Merrill, F. J. H. Guide to the Study of the Geological Collections 
of the New York State Museum. 162p. 119pl. map. Nov. 1898. [50c] 

G3 (21) Kemp, J. F. Geology of the Lake Placid Region. 24p. 1pl. map. 
Sep. 1898. Sc. 

G4 (48) Woodworth, J. B. Pleistocene Geology of Nassau County and 
Borough of Queens. 58p. il. opl. map. Dec. 1901. 25c. 

G5 (56) Merrill, F. J. H. Description of the State Geologic Map of 1gor. 
42p. 2 maps, tab. Oct. 1902. Joc. 

G6 (77) Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer 
Co. o8psi. t5pl. 2 maps... Jane 1005. 200. 

G7 (83) Woodworth, J. B. Pleistocene Geology of the Mooers Quadrangle. 
62p. 25pl. map. June 1905. 25c. 

G8 (84) —— Ancient Water Levels of the Champlain and Hudson Valleys. 
2006p. I1pl. 18 maps. July 1905. 45c. 

G9 (95) Cushing, H. P. Geology of the Northern Adirondack Region. 188p. 
I5pl. 3 maps. Sep. 1905. 30c. 

G10 (96) Ogilvie, I. H. Geology of the Paradox Lake Quadrangle. s54p. 
11, 17pl. map. Dec. 1605: ~30¢ 

Woodworth, J. B. & Hartnagel, C. A. Miscellaneous Papers. Prepared. 
Contents: Woodworth, J. B. Postglacial Faults of Eastern New York. 
Hartnagel, C. A. Stratigraphic Relations of the Oneida Conglomerate. 

The Siluric and Lower Devonic Formations of the Schunnemunk Mountain Region. 

Fairchild, H. L. Glacial Waters in the Erie Basin. Prepared. 
Drumlins of New York. Jn preparation. 

Cushing, H. P. Geology of the Theresa Quadrangle. Jn preparation. 
—— Geology of the Long Lake Quadrangle. Jn preparation. 
Berkey, C. P. Geology of the Highlands of the Hudson. Jn preparation. 
Economic geology. Egl (3) Smock, J. C. Building Stone in the State of 

New York. 152p. Mar. 1888. Out of print. 
Eg2 (7) First Report on the Iron Mines and Iron Ore Districts in 

the State of New York. 6470p. map. June 1889. Out of print. 
Eg3 (10) ——-Building Stone in New York. 210p. map, tab. Sep. 1890. 40. 
Eg4 (11) Merrill, F. J. H. Salt and Gypsum Industries of New York. gap. 

12pl. 2 maps, 11 tab. Ap. 1893. [5oc] 
Eg5 (12) Ries, Heinrich. Clay Industries of New York. 174p. 2pl. map. 

Mar. 1895. 30C. 
Eg6 (15) Merrill, F. J. H. Mineral Resources of New York. 224p. 2 maps. 

Sep. 1895. L[5oc] 
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Eg? (17) —— Road Materials and Road Building in New York. 52p. r4pl. 
2 maps 34x45, 68x92 cm. Oct. 1807. 5c. 

Eg8 (30) Orton, Edward. Petroleum and Natural Gas in New York. 136p. 
ieeeimaps. Nov. 3890. Isc. 

Eg9 (35) Ries, Heinrich. Clays of New York; their Properties and Uses. 
4506p. 140pl. map. June 1900. _ $2, cloth. 

Eg10 (44) —— Lime and Cement Industries of New York; Eckel, E. C. 
Chapters on the Cement Industry. 332p. Iotpl. 2 maps. Dec. Igot. 
85c, cloth. 

Egil (61) Dickinson, H. T. Quarries of Bluestone and other Sandstones 
in New York. 108p. 18pl. 2 maps. Mar. 1903. 35¢. 

Egl2 (85) Rafter, G. W. Hydrology of New York State. gozp. il. 44pl. 
5 maps. May T1905. $1.50. cloth. 

Eg13 (93) Newland, D. H. Mining and Quarry Industry of New York. 78p. 
Valy1005..  15c. 

Eg14 (100) McCourt, W. E. Fire Tests of Some New York Building Stones. 
4op. 26pl. Feb. 1906. 5c. 

Newland, D. H. Mining and Quarry Industry of New York: 2d Report. 
In preparation. 

Newland, D. H. & Hartnagel, C. A. The Sandstones of New York. In 
preparation. 

Mineralogy. M1 (4) Nason, F. L. Some New York Minerals and their 
Pocalities. 2ep. ipl. Aug. 1888. [roc] 

M2 (58) Whitlock, H. P. Guide to the Mineralogic Collections of the New 
York State Museum. 1150p. il. 39pl. 11 models. Sep. 1902. 4oc. 

M3 (70) New York Mineral Localities. riop. Sep. 1903. 20c. 
M4 (98) ——- Contributions from the Mineralogic Laboratory. 38p. 7pl. 

Dee. 19005: “F5c. 
Paleontology. Pal (34) Cumings, E. R. Lower Silurian System of East- 

ern Montgomery County; Prosser, C: S. Notes on the Stratigraphy of 
Mohawk Valley and Saratoga County, N. Y. 74p. topl. map. May 
1900. I5¢. 

Pad (39) Clarke, J..M.; Simpson, G. B. & Loomis, F. B. Paleontologic 
Rapers 1. 72p. il. 16pl. Oct. 1900. I5c. 
Contents: Clarke, |. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of 

the Chenango Valley, N.Y. 
——Paropsonema cryptophya ; a Peculiar Echinoderm from the Intumescens-zone (Portage 

Beds) of Western New Yor 
—Dictyonine Hexactinellid nonce from the Upper Devonic of New York. 
——The Water Biscuit of Squaw Island, Canandaigua Lake, N. 
Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals. 
Loomis, F.B. Siluric Fungi from Western New York. 

Pa3 (42) Ruedemann, Rudolf. Hudson River Beds near Albany and their 
Taxonomic Equivalents. 114p. 2pl. map. Ap. 1901. 25¢c. 

Pa4 (45) Grabau, A. W. Geology and Paleontology of Niagara Falls and 
Vicinity. 2806p. il. 18pl. map. Ap. 1901. 65c; cloth, Qoc. 

Pad (49) Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleon- 
tolesicwkapers 2. 240p. 13pl. Dec. Igor. 406. 
Contents : Ruedemann, Rudolf. Trenton Conglomerate of Rvsedorph Hill. 
Clarke, J. M. Limestones of Central and Western New York Interbedded with Bituminous 

Shales of the Marcellus Stage. 
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co. N. Y. 
Clarke, J. M. New Agelacrinites. 
—Value of Amnigenia asan Indicator of Fresh-water Deposits during the Devonic of New 

York, Ireland and the Khineland. 

Pa6 (52) Clarke, J. M. Report of the State Paleontologist 1901. 2800p. il 
Oplmapy: tab. July 1902. oc. 

Pa? (63) Stratigraphy of Canandaigua and Naples Quadrangles. 
78p. map. June 1904. 25¢. 

Pa8 (65) Catalogue of Type Specimens of Paleozoic Fossils in the New 
York State Museum. 848p. May 1903. $1.20, cloth. 

Pa9 (69) —— Report of the State Paleontologist 1902. 464p. 52pl. 8 maps. 
Nov. 1903. $1, cloth. 

Pal0 (80) —— Report of the State Paleontologist 1903. 3096p. 2opl. map. 
Feb. 1905. &85c, cloth. 
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Pall (81) & Luther, D. D. Watkins and Elmira Quadrangles. 32p. 
map. Mar. 1905. 25c. 

Pal2 (82) Geologic Map of the Tully Quadrangle. 4op. map. Ap. 1905. 
206. 

Pal3 (92) Grabau, A. W. Guide to the Geology and Paleontology of the 
Schoharie Region. 316p. il. 24pl. map. Mar. 1905. 75c, cloth.. 

Luther, D. D. Geology of the Buffalo Quadrangle. Jn press. 
Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy Formations 

of Champlain Basin. Jn press. 
White, David. The Devonic Plants of New York. Jn preparation. 
Luther, D. D. Geology of the Penn Yan-Hammondsport Quadrangles. Jn 

press. : 

Hartnagel, C. A. Geology of the Rochester Quadrangle. Prepared. 
Luther, D. D. Geology of the Geneva Quadrangle. Jn preparation. 

Geology of the Ovid Quadrangle. Jn preparation. 
Geology of the Phelps Quadrangle. Jn preparation. 

Whitnall, H. O. Geology of the Morrisville Quadrangle. In preparation. 
Hopkins, T. C. Geology of the Syracuse Quadrangle. Jn preparation. 
Hudson, G. H. Geology of Valcour Island. Jn preparation. 

Zoology. Z1 (1) Marshall, W. B. Preliminary List of New York Unioni- 
dae. 20p. Mar. 1802. Sc. 

Z2 (9) —— Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 
24p. Ipl. Aug. 1890. Joc. 

Z3 (29) Miller. ret: jr. Preliminary List of New York Mammals. 124p. 
Oct. 1800... FSC. 

Z4 (33) Sieg M.S. Check List of New York Birds. 224p. Ap. 1900. 25¢, 
Z5 (38) Miller, G. S. jr. Key to the Land Mammals of Northeastern North 

America. 106p. Oct. I900. JI5c. 
Z6 (40) Simpson, G. B. Anatomy and Physiology of Polygyra albolabris 

and Limax maximus and Embryology of Limax maximus. 82p. 28pl. 
Oct: 1901. 25¢. 

Z7 (43) Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 
2apl. map. Ap. I90I. 0c. 

Z8 (51) Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrach- — 
ians of New York. 64p. il. ipl. Ap. 1902. 5c. . 
Eckel, E. C. Serpents of Northeastern United States. 
Paulmier, F.C. Lizards, Tortoises and Batrachians of New York. 

Z9 (60) Bean, T. H. Catalogue of the Fishes of New York. 784p. Feb. 
1903. $1, ‘cloth. 

Z10 he Kellogg, J. L. Feeding Habits and Growth of Venus mercenaria. 
p. 4pl. Sep. 1003. Bec. 

Z11 (8 wie Elizabeth J. Check List of the Mollusca of New York. 1I14p. 
1905. 20¢. 

Z12 “4) Paulmier, F. C. Higher Crustacea of New York City. 78p. il9 
June 1905. 20¢. 

Entomology. Enl (5) Lintner, J. A. White Grub of the May Beetle. 32p. 
il. Nov. 1888. Joc. 

En2 (6) Cut-worms. 36p. il. Nov. 1888. soc. 
En3 (138) —— San José Scale and Some Destructive Insects of New York 

State. 54p. 7pl. Ap. 1805. zZ5c. 
En4 (20) Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. spl. 

June 1898. Sc. 
See Ents. 

En5 (23) —— 14th Report of the State Entomologist 1808. 150p. il. gpl. 
Dec. 1898. 20¢. 

En6 (24) Memorial of the Life and Entomologic Work of J. A. Lint- 
ner Ph.D. State Entomologist 1874-98; Index to Entomologist’s Re- 
ports. I-13." g16p. rpi.” Oct... r860,. 25c. . 
Supplement to r4th report of the State Entomologist. 

En7 (26) Collection, Preservation and Distribution of New York In- 
sects. 36p. il. Ap. 1899. 5c. 
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. En8 (27) —— Shade Tree Pests in New York State. 26p. il. 5pl. May. 
18909. 5c. 

En9 bs 15th Report of the State Entomologist 1899. 128p. June 
Tac, 

En10 "(36) -— 16th Report of the State Entomologist 1900. 118p. 16pl. 
Mar. I9g0I. 25¢c. 

Enll1 (37) Callipacs of Some of the More Important Injurious and 
Beneficial Insects of New York State. 54p. il. Sep. 1900. Joc. 

Enl2 (46) Scale Insects of Importance and a List of the Species in 
New York State. o4p. il. 15pl. June 1901. 25c. 

Enl13 (47) Needham, J. G. & Betten, Cornelius. Aquatic Insects in the 
pamondacks. 234p. il..30pl. Sep. 1901. 45e- 

Enl4 (53) Felt, E. P. 17th Report of the State Entomologist Ig01. 232p. 
i. Opk Aug. 1902. Out of print. 

Enl5 (57) Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 
MOOD E56. 
This is a revision of En; containing the more essential facts observed since that was prepared. 

Enl6 (59) Grapevine Root Worm. 4op. 6pl. Dec. 1902. 5c. 
See Enzo. 

Enl? (64) —— 18th Report of the State Entomologist 1902. tI1op. 6pl. 
May 1903. 20c. 

En18 (68) Needham, J. G. & others. Aquatic Insects in New York. 322p. 
52pl. Aug. 1903. Soc, cloth. 

En19 (72) Felt, E. P. Grapevine Root Worm. 58p. 13pl. Nov. 1903. 200. 
This is a revision of Enr6 containing the more essential facts observed since that was prepared. 

En20 (74) & Joutel, L. H. Monograph of the Genus Saperda. 88p. 
14pl. June 1904. 25¢. 

eo, ae Felt, E. P. 19th Report of the State Entomologist 1903. 150p. 
1904. I5¢. 

LoAps ile spl, LOlct. 
1904. 40¢ 

En23 (86) Needham, J. G. & others. May Flies and Midges of New York. 
Beep e7pl. june L005. ° Soc, cloth. 

En24 (97) Felt, E. P. 20th Report of the State Entomologist 1904. 246p. 
leno pl: Nov. 1OOS.2 AOR. 

— Gipsy and Brown Jail Moths. Jn press. 
21st Report of the State Entomologist 1905. In press. 

Needham, J. G. Monograph on Stone Flies. Jn preparation. 

Botany. Bol (2) Peck, C. H. Contributions to the Botany of the State of 
New York. 66p. 2pl. May 1887. Out of print. 

Bo2 (8) Boleti of the United States. g6p. Sep. 1889. [5oc] 
Bo3 (25) Report of the State Botanist 1808. 76p. 5pl. Oct. 1890. 

Out of print. 
Bo4 (28) Plants of North Elba. 206p. map. June 1899. 200. 
Bod (54) —— Report of the State Botanist 1901. 58p. 7pl. Nov. 1902. 4oc. 
Bo6 (67) —— Report of the State Botanist 1902. 1096p. 5pl. May 1903. 

50C. 3 
Bo? (75) —— Report of the State Botanist 1903. 7op. 4pl. 1904. 4oc. 
Bo8 (94) Report of the State Botanist 1904. 6o0p. 1opl. July 1905. 4oc. 
— Report of the State Botanist 1905. Jn press. 

Archeology. Arl (16) Beauchamp, W. M. Aboriginal Chipped Stone Im- 
plements of New York. 86p. 23pl. Oct. 1897. 25¢. 

Ar2 (18) Polished Stone Articles used by the New York Aborigines. 
1o4p. 35pl. Nov. 1897. 25¢. 

Ar3 (22) —— Earthenware of the New York Aborigines. 78p. 33pl. Oct. 
18908. 25c. 

Ar4 (32) —— Aboriginal Occupation of New York. i1gop. 16nl. 2 maps. 
Mar. 1900. 30c. 

Ar5 (41) —— Wampum and Shell Articles used by New York Indians. 
166p. 28pl. Mar. 1901. 30c. 
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Ar6 (50) Horn and Bone Implements of the New York Indians. 1112p. 
43pl. Mar. 1902. 30¢. 

Ar7 (55) Metallic Implements of the New York Indians. 94p. 38pl. 
June 1902. 25c. 

Ars (73) Metallic Ornaments of the New York Indians. 122p. 37pl. 
Dec. 1903. 30¢. 

Ar9 (78) —— History of the New York Iroquois. 340p. 17pl. map. Feb. 
1905. 75c, cloth. 

ArlO (87) —— Perch Lake Mounds. 84p. 12pl. Ap. 1905. 200. 
Arll (89) —— Aboriginal Use of Wood in New York. Igop. 35pl. June 

1905. 35¢. , 
Beauchamp, W. M. Aboriginal Place Names of New York. Prepared. 

Doe Religious & Mourning Councils and Ceremonies of Adoption. 
-repared. 

Miscellaneous. Msl (62) Merrill, F. J. H. Directory of Natural History 
Museums in United States and Canada. 236p. Ap. 1903. 30c. 

Ms2 (66) Ellis, Mary. Index to Publications of the New York State Nat- 
ural History Survey and New York State Museum 1837-1902. 418p. 
June 1903. 75c, cloth. 

Museum memoirs 188g-date. Q. 

1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi- 
opoda. 96p. S8pl. Oct. 1889. $1. 

2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35o0p. il. 7opl. 
1898. $7, cloth. 

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co. 
Ne oY.” 1286p. Opl.. Oct... 1900: + sac. 

4 Peck, C. H. N. Y. Edible Fungi, 1895-99. 106p. 25pl. Nov. 1900. 75¢c. 
This includes revised descriptions and illustrations of fungi reported in the 49th, srst and sed 

eports of the State Botanist. 

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of 
New York State. 1906p. 2Ipl. July 1903. $1.50, cloth. 

oe J. M. Naples Fauna in Western New York. 268p. 26pl. map. 
2, cloth. 

7 Ruedemann, Rudolf. Graptolites of New York. Pt 1 Graptolites of the 
Lower Beds. 350p. r7pl. Feb. 1905. $1.50, cloth. . 

8 Felt, E. P. Insects Affecting Park and Woodland Trees. v.I 460p. il. 
48pl. Feb. 1906. $2.50, cloth. v.2 In press. 

9 Ea J. M. Early Devonic of New York and Eastern North America. 
Ww press. 

Eaton, E. H. Birds of New York. Jn preparation. 
Ruedemann, R. Graptolites of New York. Pt 2 Graptolites of the Higher 

Beds. Jn preparation. 
Eastman, C. R. The Devonic Fishes of the New York Formations. Pre- 

pared. 

Natural history of New York. 3ov. il. pl. maps. Q. Albany 1842-94. 

DIVISION I zooLocy. De Kay, James E. Zoology of New York; or, The 
New York Fauna; comprising detailed descriptions of all the animals 
hitherto observed within the State of New York with brief notices of 
those occasionally found near its borders, and accompanied by appropri-. 
ate illustrations. 5v. il, pl. maps. sq. Q. Albany 1842-44. Out of print. 
Historical introduction to the series by Gov. W.H. Seward. 178p. : 

v. I ptt Mammalia. 13+146p. 33pl. 1842. 
300 copies with hand colored plates. 

v.2pt2 Birds. 12+380p. 141pl. 1844. 
Colored plates. 

v.3 pt3 Reptiles and Amphibia. 7+o8p. pt4 Fishes. 15+415p. 1842. 
pt3-4 bound together. 

v. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 7opl. 
1842. 
3co copies with hand-colored plates. 

v.5 pts Mollusca. 4+271p. gopl. pt6 Crustacea. 7op. I3pl. 1843-44. 
Hand-colored plates: pts-6 bound together. 
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DIVISION 2 BOTANY. Torrey, John. Flora of the State of New York; coim- 
prising full descriptions of all the indigenous and naturalized plants hith- 
erto discovered in the State, with remarks on their economical and med- 
ical properties. 2v. il. pl. sq. Q. Albany 1843. Out of print. 

v.1 Flora of the State of New York. 12+484p. 72pl. 1843. 
309 copies with hand-colored plates. 

v.2 Flora of the State of New York. 572p. 8opl. 1843. 
300 copies with hand-colored plates. 

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com- 
prising detailed descriptions of the minerals hitherto found in the State 
of New York, and notices of their uses in the arts and agriculture. il. pl. 
sqO. Albany 1842. Out of print. 

v. I ptt Economical Mineralogy. pt2 Descriptive Mineralogy. 24+536p. 
D PISA2: . 

8 ae additional to those printed as part of the text. 

DIVISION 4 GEOLOGY. Mather, W. W.; Emmons, Ebenezer; Vanuxem, Lard- 
ner & Hall, James. Geology of New York. 4v. il. pi. sq. Q. Albany 
1842-43. Out of print. 

v. Ipti Mather, W. W. First Geological District. 37+653p. 46pl. 1843. 
v. 2 pt2 Emmons, Ebenezer. Second Geological District. 10+437p. 17pl. 

1842. 
v. 3 pt3 Vanuxem, Lardner. Third Geological District. 306p. 1842. 
v. 4 pt4 Hall, James. Fourth Geological District. 22+683p. iIgpl. map. 

1843. 
DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York; 

comprising an account of the classification, composition and distribution 
of the soils and rocks and the natural waters of the different geological 
formations, together with a condensed view of the meteorology and agri- 
Ser productions of the State. 5v. il. pl. sq. QO. Albany 1846-54. Out 
of print. 

v. I, Bas of the State, their Composition and Distribution. 11+37Ip. 21pl. 
1846. 

v. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46p. 42pl. 1849. 
With hand-colored plates. 

Vege nuits, etc. St340p. 1851. 
vee lates to accompany v. 3. O5pi:: 1851. 

Hand-colored. 

v. 5 Insects Injurious to Agriculture. &+272p. Sopl. 1854. 
With hand-colored plates. 

DIVISION 6 PALEONTOLOGY. Hall, James. Palaeontology of New York. 8y. 
il. pl. sq. Q. Albany 1847-94. Bound in cloth. 

v. I Organic Remains of the Lower Division of the New York System. 
23+338p. 9gopl. 1847. Out of print. 

v. 2 Organic Remains of Lower Middle Division of the New York System. 
8t362p. 104pl. 1852. Out of print. 

v. 3 Organic Remains of the Lower Helderberg Group and the Oriskany 
Sandstone. .pti, text. 12+532p. 1859. [$3.50] 

—— pt2, 143pl. 1861. [$2.50] 
v. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and 
Chemung Groups. 11+1+428p. gopl. 1867. $2.50. 

v. 5 ptt Lamellibranchiata 1. Monomyaria of the Upper Helderberg, 
Hamilton and Chemung Groups. 18+268p. 45pl. 1884. $2.50. 

—— —— Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham- 
ilton, Portage and Chemung Groups. 62+293p. 5Ipl. 1885. $2.50. 

pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helderberg, 
Hamilton, Portage and Chemung Groups. 2v. 1879. v.1, text. 15 +492p. 
v.2, 120pl. $2.50 for 2v. 

— & Simpson, George B. v.6 Corals and Bryozoa of the Lower and 
Upper Helderberg and Hamilton Groups. 24+298p. 67pl. 1887. $2.50. 

— & Clarke, John M. v.7 Trilobites and other Crustacea of the Oriskany, 
Upper Helderberg, Hamilton, Portage, Chemung and Catskill Groups. 
64+236p. 46pl. 1888. Cont. supplement to v.5, pt2. Pteropoda, Ceph- 
alopoda and Annelida. 42p. 18pl. 1888. $2.50. 
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— & Clarke, John M. v.8, ptr Introduction to the Study of the Genera 
of the Paleozoic Brachiopoda. 16+367p. 44pl. 1892. $2.50. 

& Clarke, John M. v.8, pt2 Paleozoic Brachiopoda. 16+394p. 8&4pl. 
1894. $2.50. 

Catalogue of the Cabinet of Natural History of the State of New York and 
oi the Historical and Antiquarian Collection annexed thereto. 242p. O. 
1553. 

Handbooks 1893-date. 7'%4x12%4 cm. 
In quantities, r cent for each 16 pages or less. Single copies postpaid as below. 

New York State Museum. 52p. il. 4c. 
Outlines history and work of the museum with list of staff r1g02. 

Paleontology. I2p.' 2c. 
Brief outline of State Museum work in paleontology under heads: Definition; Relation to 

biology ; Relation to stratigraphy ; History of paleontology in New York. 

Guide to Excursions in the Fossiliferous Rocks of New York. 124p. 8c. 
Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially 

for the use of teachers and students desiring to acquaint themselves more intimately with the 
classic rocks of this State. 

Entomology. 16p. 2c. 
Economic Geology. 44p. 4c. 
Insecticides and Fungicides. 20p. 3c. 
Classification of New York Series of Geologic Formations. 32p. 3c. 
Geologic Maps. Merrill, F. J. H. Economic and Geologic Map of the State of 

New York; issued as part of Museum bulletin 15 and 48th Museum Re- 
port, v. I. 59x67 cm. 1894. Scale 14 miles to I inch. T5c. 

— Map of the State of New York Showing the Location of Quarries of 
Stone Used for Building and Road Metal. Mus. bul. 17, 1897. Joc. 

— Map of the State of New York Showing the Distribution of the Rocks 
Most Useful for Road Metal. Mus. bul. 17, 1897. 5c. 
Geologic Map of New York. tgor. Scale 5 miles to 1 inch. Jn atlas 

form $3; mounted on rollers $5. Lower Hudson sheet 60c. 
The lower Hudson sheet, geologically colored, comprises Rockland, Orange, Dutchess, Put- 

nam, Westchester, New York, Richmond, Kings, Queens and Nassau counties, and parts of Sulli- 
van, Ulster and Suffolk counties ; also northeastern New Jersey and part of western Connecticut. 

Map of New York showing the Surface Configuration and Water 
Sheds. 1901. Scale 12 miles to 1 inch. 1c. 

Map of the State of New York Showing the Location of its Economic 
Deposits. 1904. Scale 12 miles to 1 inch. T5c. 

Geologic maps on the United States Geological Survey topographic base; 
scale I in. =I m. Those marked with an asterisk have also been pub- 
lished separately. 

*Albany county. Mus. rep’t 49, v. 2. 18098. 50c. 
Area arvund Lake Placid. Mus. bul. 21. 1808. 
Vicinity of Frankfort Hill [parts of Herkimer and Oneida counties]. 

Mus. rep’t 51, v. I. I89g9. 
Rockland county. State geol. rep’t 18. 1890. 
Amsterdam quadrangle. Mus. bul. 34. 1900. 
*Parts of Albany and Rensselaer counties. Mus. bul. 42. I90I. 10. 
*Niagara river. Mus. bul. 45. 1901. 25c. 
Part of Clinton county. State geol. rep’t 19. IgoI. 
Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul. 48. 

IQOI. 
Portions of Clinton and Essex counties. Mus. bul. 52. 1902. 
Part of town of Northumberland, Saratoga co. State geol. rep’t 21. 1903. 
Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903. 
*Olean quadrangle. Mus. bul. 69. 1903. Joc. 
*Becraft Mt with 2 sheets of sections. (Scale 1 in. =%4m.) Mus. bul. 

69. 1903. 20c. 
*Canandaigua-Naples quadrangles. Mus. bul. 63. 1904. 20c. 
*Little Falls quadrangle. Mus. bul. 77. 1905. I5c. 
*Watkins-Elmira quadrangle. Mus. bul. 81. 1905. 200. 
*Tully quadrangle. Mus. bul. 82. 1905. 100. 
*Salamanca quadrangle. Mus. bul. 80. 1905. Joc. 
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