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GEOLOGY OF THE BERNE QUADRANGLE 
BY WINIFRED GOLDRING 

Assistant State Paleontologist, New York State Mttseum 

WITH A CHAPTER ON GLACIAL GEOLOGY 

BY JoHN H. CooK 

PREFACE 

The area covered by the Berne quadrangle lies in the northern 
Helderberg region part of which (Albany quadrangle) was mapped 
by Doctor Ruedemann for his Capital District bulletin. The mapping 
of the Berne area has occupied parts of several summer seasons, and 
some of the results have already been made available in a popular 
guide (Handbook 14) to the geology of the John Boyd Thacher Park 
(Indian Ladder region) and vicinity. The writer has attempted so 
to present the subject matter that this bulletin will be of value to the 
layman as well as to the trained scientist. The illustrations, particu­
larly as regards the plates of fossils, have been planned with the 
layman in mind. 

It has not been deemed advisable to use an overprint on the geo­
logical map. In the eastern part of the area outcrops are so frequent 
that this is unnecessary; in the western part of the area, although the 
till covering is heavier, outcrops are frequent enough in ravines and 
road cuts and, also, the best outcrop areas are noted in the text. 
Quarries, including the larger road metal quarries, are indicated on the 
map. New ones are constantly being made and old ones abandoned 
as more extensive road-building is carried on. 

The writer wishes here to express appreciation to Dr Charles C. 
Adams, Director of the New York State Museum, for the interest 
he has shown throughout this work. To Dr Rudolf Ruedemann, State 
Paleontologist, the author is indebted for assistance in the field, par­
ticularly in the Ordovician area and for reading and criticizing the 
manuscript. Chris A. Hartnagel, Assistant State Geologist, likewise, 
visited with the writer outcrops of Silurian formations. All the 
drawings of fossils (tal<:en from various museum publications) were 
made by the Museum draftsman and photographer, Edwin J. Stein, 

[5] 



6 NEW YORK STATE MUSEUM 

to whose skill also are due the majority of the photographs, many 
of which are his personal property. The wdter also makes acknowl­
edgment here to the late Professor H. F. Cleland of Williams College 
for permission to use the block diagram of the Indian Ladder area; to 
Professor G. H. Chadwick of Catskill and Dr G. Arthur Cooper of 
the United States National Museum for helpful suggestions in the 
field and through correspondence. Professor John H. Cook kindly 
consented to write the glacial geology for the region, and to him, also, 
the writer is indebted for the restoration of the Indian Ladder to its 
appearance before the road was put through. 



INTRODUCTION 

GENERAL SETTING 

The · Helderberg cliff or eastern escarpment of the Helderberg 
plateau, popularly known as the Helderherg n1ountai11s, forms one of 
the most striking topographic feahtres not only of Albany county but 
also of central eastern New York. Of the several explanations for 
the origin of the name the most lUcely is that it was derived from the 
light~colored limestones forming the cliff ( from the Dutch helder, 
bright or light; berg, mountain). It has been stated (Verplanck Col~ 
vin, '69, p. 653) that "this name was given by the first settlers of 
Schoharie county, who had the bold and distinct berg constantly in 
view during their first day's journey westward• into the then wilder­
ness" and that" 'Helderherg' is a Dutch corruption of the old German 
Heller-berg, meaning 'Clear Mountain.''' 

The Helderberg mountains, famous for their nahn-al scenery, are 
likewise noted for the vertical cliff ofmassive limestones ( Manlius, 
Coeymans), with a height of about roo feet, which marks the northern 
and eastern margin of the plateau and is visible for miles on· the 
east and north. The greatest development of the Helderberg escarp­
ment is•found .between Alta111ont and New Salem; and in the Indian 
Ladder region (John Boyd Thacher Park), which lies about halfway 
between these two points, the cliff is most conspicuous ( figure r). 
Here the cliff is marked by two large reentrants or gulfs-Cave gulf, 
about half a mile north of the Indian Ladder road, and Indian Lad­
der gulf, immediately south-both of which were eroded in· pre­
glacial times ( Cleland, '30) and are at present occupied. by .tribtttaries 
of Black creek (figure 2). Above Altamont the top of the limestone 
cliff has an elevation of approximately 1300 feet (High Point), but 
the cliff itself is not so prominent because of thelong slopes beneath. 
From this point, ,the cliff turns westward with decreasing elevations 
and variable steepness, in places again showing increasing prominence. 
To the south of Altamont the slopes ,become shorter and the cliffs 
increase in height, making.the escarpment, which.here turns. ·abruptly 
southward, more prominent, although the top of the cliff (top of 
Coeymans limestone) gradually decreases in elevation until above 
New Salem it has a11 elevation of approxiinately 8oo feet. 

Origin and structure of Helderberg plateau. The Helderberg 
plateau is composed of a series •Of limestones~ sandstones and shales 
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which are still nearly horizontal and in much the same position in 
which they were deposited in the seas of late Silurian and Devonian 
times. These beds constitute, in large part, the earlier Devonian rocks, 
while the Catskills stretching to the southwest and resting upon the 
Helderberg formations are composed of the later Devonian rocks. 
All these formations, once stretched northward across the plains of 
the Capital District and lapped up 011 the ancient massif or "oldlands" 
of. the Adirondacks. In the eons of time (between 200 and 300 mil~ 
lions of years) that have elapsed since then, through stream and 
atmospheric erosion the formations, constituting an ancient (Devon­
ian) coastal plain, have been gradually worn away forming an escarp~ 
ment, known now as· the Helderberg escarpment, which has slowly 
wandered toward the southwest away from the Adirondacks, getting 
higher at the same time with increased distance from the old shore 
line, The lowland formed by this recession of the escarpment is 
now occupied by the Mohawk and Hudson valleys. Such a lowland 
formed in a coastal plain between an area of sedimentary rocks and 
older folded mountains from which the sedimentary rocks are reced­
ing through erosion has been termed an "inner lowland," and the 
upland preserved through the occurrence of harder beds (as the 
Helder berg limestones) is known as a "cuesta" ( from the Spanish), 
that is, an upland plain or ridge with a steep face or cliff on the side 
towar:d the inner lowland and a gentle slope in the opposite direction. 
The inner lowland, as seen from the Indian Ladder region, extends 
from the Helderberg plateau or cuesta on the south and west to the 
Taconic mountains on the east and the Adirondacks on the north 
( figure r). 

The strata composing the Helder.berg plateau dip to the south west 
of Albany, giving an east-west direction to the escarpment. In 
Albany county the dip changes gradually to a southwest direction 
so that the escarpment extends in a southeast direction east of 'Alta­
mont. The dip to the southwest is very gentle, between 1° and 2°, 
and for the Berne quadrangle has been computed to· be in general 
about 100 £eet to a mile. The southwest dip of the rocks carries the 
outcropping edge of the Coeymans limestone, which forms the top of 
the conspicuous vertical cliff along the face of the plateau, frotn an 
elevation of 1200 to 1300 feet above tide, south of Altamont to IIOO 

feet at the Indian Ladder road, approximately 800 feet above New 
Salem and 66o feet one mile south of New Salem. Farther south the 
dip of the beds gradually decreases, the direction cl1anges to almost 
due west and formations are brought to the general level of the 
country and show folding and faulting (belonging to Appalachian 
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II GEOLOGY OF THE BERNE QUl\DRANGLE 

Revolution) which becomes more pronounced southward, particularly 
in the Middle Hudson region. 

From the front the Helderberg mountains give the appearance of 
a solid plateau breached only by a few creeks, but from the interior, 
back of the Helderberg cliff, the general southwest slope of the 
country is discernible, since weathering, which follows the harder 
rocks, has finally exposed the surface of the sloping harder beds. 
This is particularly well shown in the hills composed of the Hamilton 
shales and flags that have resisted erosion. These hills have a steep 
slope on the northeast and a gradual slope toward the southwest, 
following the dip and known as the dip slope. All the· interior hills 
of the Helderberg plateau are of this type until one approaches the 
western area (as around Rensselaerville). Such hills, for example, 
are Sunset hill and its neighbors near Camp Pinnacle, Countryman 
hill and Wolf hill, respectively west and southwest of New Salem, 
Bennett hill, south of Clarksville, and Copeland and Blodgett hills 
farther east and south of the Clarksville-Callanans Comers-South 
Bethlehem road. 

The peneplanes. Three peneplanes have been traced out in the 
Capital District (Ruedemann, '30, p. 19-21). The innerlowland which 
has an elevation of 200 feet above sea level at Albany and rises slowly 
westward to 300 to 400 feet and eastward to about 6oo feet at the 
base of the Rensselaer plateau, shows distinctly the characters of an 
erosion plane or peneplane, for it cuts across the formations, folded 
and unfolded beds alike regardless of rock structure. This is regarded 
as an incipient peneplane, the lowest or Albany (Somerville) pene­
plane which was developed in late Tertiary times before the advance 
of the ice sheet over the country in the Glacial Period. Above this 
incipient peneplane rise .numerous hillocks of the nature of "monadw 
nocks" which owe their existence to harder rocks such as grits or 
chert beds. The mantle of drift left by the ice sheet, and the deposits 
of Lake Albany clays as well, have smoothed out many of the irregu­
larities in the lowland due to dissection and the difference in structure 
and hardness of the rocks, and subsequent uplift initiated the Mohawk 
and Hudson river valleys cut deeply below the general level of the 
inner lowland. This lowland may be seen well from the top 
of the Helderberg cliff or from any of the high buildings in the city 
of Albany. 

The tops of the Helderberg hills and ridges, as seen looking west 
or southwest from certain points in the vicinity of Albany, appear to 
be at about the same level, and the same effect is also obtained from 
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the Helderberg mountains when one is looking back toward the Cats­
kills. The tops of the hills near the front of the Helderberg plateau 
have a general level of about r70O to r8oo feet, as seen in Country­
man hill (r694 feet), Wolf hill (1684 feet) and Sunset hill (1823 
feet), while farther west in the Rensselaerville area the tops of the 
hills have an elevation of 2000 feet, more or less. The Helderberg 
hills and ridges therefore represent the remnants of a more or less 
dissected plateau that was once a continuous plain sloping upward 
to the west into the Catskills. This is the second and next higher 
peneplane of the Capital District which was uplifted in Early Tertiary 
(E~cene) ti1he. It is known as the Early Tertiary peneplane and 
has been correlated with the Harrisburg peneplane south of New 
York. Remnants of a peneplane, with an average elevation of 1600 
to 1800 feet, are seen in the Grafton and Stephentown hills (Rensse­
laer grit plateau). The Rensselaer and Helderberg plateaus are con­
sidered (Ruedemann '30) to be parts of the same peneplane which 
once extended across the Hudson valley. 

The third and highest peneplane in the Capital District is seen 
in the even tops of the Catskill mountains, now at an elevation of 
about 4000 feet ( figures 66, 67). This peneplane was once a. low 
plain extending widely over eastern United States, and was elevated 
in early Cretaceous time. It is known as the Cretaceous or Kittatinny 
peneplane, and remnants of it are also seen in the tops of the Adi­
rondacks and the Taconic and Green mountains. 

TOPOGRAPHY AND DRAINAGE 
The inner or Albany lowland, as discussed above, stretches to the 

north and east from the foot of the Helderberg escarpment and into 
it are sunk the deep valleys of the Hudson and Mohawk rivers. The 
bed rock underlying the lowland consists of shales and sandstones 
of unknown depth belonging to the early Paleozoic age, but it is 
exposed only in scattered places since this area has been more or 
less deeply covered with boulder day, sands, gravels etc. deposited 
by the ice sheet and the stratified clay deposits laid down ·at lower 
levels fo the body of water, known a,s Lake· Albany, which flooded 
much of the lowland at the close of the Glacial Period. The clay 
and loam beds of this old lake bottom have made the very rich, level 
farm lands which stretch from Albany westward to the Voorhees­
ville and New Scotland areas. 

Back of the Helderberg cliff and the terrace formed on the Coey­
mans limestone at its top, to the west and southwest are the terraces 
formed first by the Becraft and Oriskany formations, then the Onon-



w 

Figure 2 View of the Hcklerberg escarpment from the Ten Fyck iarm akmg the V,Y,rheesville-Al:amont road. High Point above 
Altamont i~ shown at the extreme right of the escarpment. "Fallen Rocks' marking the fault area at the kit; al the: cemer, lo 
the right is Cave guli, to the leit Indian Ladder gulf. (Photog:raph by E. J. Stein) 



View from \Voli hiil across the: Onesqucthaw creek rnw2.rd the back IS 

tupogrcqJhy. (Photograph r-:. J. Steiu) 
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daga limestone. Behind these terraces rise the long, fairly rounded, 
well-wooded hills formed by the dissection of the Hamilton shales 
and flags, such as Countryman hill ( figure 3) and Wolf hill above 
(west and southwest of) New. Salem and the hills (Sunset hill etc.) 
near Camp Pinnacle, about two miles directly south of the Indian 
Ladder region. Back of Rensselaerville, to the west and. northwest, 
the higher hills embrace a higher (later) formation of rocks, the 
"Oneonta" beds (figure 66), which continues into the Catskill moun­
tains to the southwest. . The whole region west and southwest of the 
escarpment is broken up by a number of valleys into a series of hills 
and ridges which rise to a general level, so that their tops from a 
distance form a distinct sky line above which farther southwest 
appears a second distinct sky line formed by the tops of the Catskill 
mountains. These sky lines represent the base level planes or pene­
planes (Early Tertiary and Cretaceous), discussed above, which are 
due to continuous wearing down or weathering of regions in which 
the rocks have a uniform hardness. 

Bare rock or rock thinly covered with soil is found over broad 
areas in the Helderbergs, but especially toward the west and south­
west the slopes of the hills have been thickly covered with glacial till. 
Even when the hilltops are covered the rock is but little below the 
surface. The region as a whole, therefore, is not fertile. The fertile 
areas are found in the broader stream valleys and on the till-covered 
slopes of the hills. 

The Helderberg area is the most lovely region of the Capital Dis­
trict and, indeed, one of the loveliest regions· anywhere; but it can 
be known well only by departing from the main highways into the 
less inhabited, even deserted areas. It can also only be appreciated 
to the full when seen in all its moods : under its white blanket of 
snow in winter, in the soft coloring of spring, in the summer sun­
shine and haze and decked out in flaming fall attire which at its 
best gives a breath-taking beauty to the whole region. There are no 
lakes of great size in the Helder berg mountains but there are a num­
ber of small ones like beautifully clear jewels, nestling among the 
hills. The two best known are Thompsons lake and v\Tarners lake 
(figures 4, 51) which have become very popular for camp sites of 
late years since . the good roads and automobiles have made them so 
accessible. West of Rensselaerville are three smaller lakes, Myosotis, 
Crystal and Triangle, less well-known-even unknown to. some-but 
as roads are improved their shores too are being used for sites for 
camps and summer homes. 
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The main stream of the Capital District is the Hudson river and 
its largest tributary is the Mohawk. Several tributaries of the Hud­
son river on the west side drain the inner lowland in the vicinity 
of Albany and westward to the Helderbergs. Patroons creek empties 
into the Hudson just north of Albany; the Normanskill joins the 
Hudson just south of the city and has for its tributaries the Black 
creek and Bozen kill, the Hunger kill, Krum kill and Vly creek; 
the Vlauman kill enters the Hudson river at Cedar Hill; and Coey­
mans creek joins the river at Coeymans and has for its tributaries 
the Onesquethaw ~reek and Sprayt kill (Feuri Spruyt). The Hud­
son river has returned in general to its old preglacial valley ; but the 
tributaries have a postglacial course in the glacial moraine and the 
postglacial clays and sands of Lake Albany, and with the numerous 
small brooks tributary to them have eroded deep ravines in the soft 
clays and sands, only occasionally striking the irregularities of the 
old rock bottom. 

The Helderberg escarpment in the region of the Indian Ladder 
area is breached by tributaries of the Black creek forming the reen­
trants known as Cave gulf and Indian Ladder gulf. The New 
Salem area is drained by the Vly creek, and the Helderberg fornm­
tions in the vicinity of Clarksville and southward are dissected by 
the Onesquethaw and Hannacrois ,creeks, Sprayt kill (Feuri Spruyt) 
and their tributaries. Back in the Helderberg hills, the Rensselaer­
ville area is drained by tributaries of the Catskill (Tenmile creek) 
and the Schoharie creek (Little Schoharie). These valleys are cut 
deeply into glacial drift and only occasionally is rock exposed in the 
main valley, although splendid exposures are found in the deep 
tributary ravines. This region boasts three lovely lakes, mentioned 
above: Myosotis lake, just back of Rensselaerville, and Triangle 
(figure 67) and Crystal lakes, four miles west of there along the 
road to the Little Schoharie valley and Huntersland. The Westerlo­
Reidsville area is drained by the Basic and Hannacrois creeks, the 
present source of the Albany water supply; and while this area, too, 
is fairly well covered with drift, the Hannacrois and its tributaries 
have in places cut deep ravines in the Hamilton flags and shales, 
occasionally developing high falls. Basic creek drains a small body 
of water, Troutner's pond, just about a mile north of the village 
of Westerlo. Another small lake, now popular for camp sites is 
situated a mile southeast of South Berne. This is Mud Hollow 
pond, now known as Lake Onderdonk, which is drained by the Switz 
kill, tributary of Fox creek. 



\\arners lake. View looking toward the east shore, takt11 beiore the camps became m1rncrons. Ly E. J. 
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Figure 5 Looking south across the Fox J(lll valley 101,varcl the J-fan1ilton hills behveen East Berne and Berne. (Photograph by 
\Y. Golclr-ing) 
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Fox creek and the Switz kill have the largest valleys in the Helder­
berg area ( figures 5, 6). They, with their tributaries drain the whole 
area from Thompsons lake on the east to Mud Hollow pond and 
Rensselaerville on the south and as far north as East Township, West 
Township and almost to Quaker Street. The Fox creek heads just 
about two miles west of Wolf hill and near the village of East Berne 
is joined by a branch from the north bringing in the drainage from 
the Warners and Thompsons lakes area. At Berne (once Beaver­
dam) the Beaverdam creek which drains the Knox area comes in 
from the north, joining the Fox creek in the broad, open valley 
below the village. Halfway between Berne and West Berne the 
broad valley of the Switz kill enters from the south, and beyond 
Gallttpville the Fox creek joins the Schoharie, which finally flows 
into the Mohawk river. Both these streams have broad open valleys, 
particularly the Switz kill, and they both flow through till-covered 
areas. Only in occasional places are rock outcrops found in the 
main valleys, but the tributaries in many cases enter the main valleys 
through steep ravines by a series of falls showing beautiful rock 
sections. This' is strikingly shown by the streams joining from both 
sides the broadly open section of the Switz Kill valley. The writer 
has interpreted this condition as indicating that the Fox kill and 
Switz kill have again adjusted themselves in preglacial valleys and 
have cut down much faster than the tributaries, which have been 
carving new valleys in the bed rock, thus producing hanging valleys. 
Very fine examples of hanging valleys are seen in the tributaries of 
the Bozen kill, especially those fromthe southwest (figure 17). Ten­
mile creek also apparently occupies a preglacial valley, and a splendid 
example of a hanging valley, also very accessible, may be seen in 
the outlet of Myosotis lake (Rensselaerville falls). In general, the 
drainage of the Berne quadrangle has no relation to the dip of the 
rocks but seems rather to have followed the slopes of the till-covered 
surfaces. 

The drainage of the Indian Ladder-Thompsons lake area deserves 
special mention (figure 7). It has been very carefully worked out by 
the late Professor H. F. Cleland of Williams College ('30), and the 
results of his studies are given here. It is believed that the Helder­
berg. escarpment existed essentially in its present position and form 
before the Pleistocene or Glacial Period, over a million years ago 
(Tertiary times). Glacial erosion played an unimportant part in 
the erosion of the cliff, On the contrary, the ice is believed to have 
protected the cliffs from weathering and erosion because the lower 
part of the ice, not being able to move up the vertical cliff, became 
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stagnant and only the part above the top of the escarpment was in 
motion. In a limestone region, such as the Helderbergs, underground 
solution causes cave-ins of the surface and depressions of varying 
sizes, called sink holes, are formed, known as l,arst phenomena from 
their occurrence in the Karst region of the Dalmatian Alps. Thomp­
sons lake is such a sink hole in the Onondaga limestone and there 
·are a number of smaller ones in the neighborhood. These sink holes 
which were already developed during the Tertiary period absorbed 
most of the surface water and the underground water for the most 
part followed the dip of the rock to the southwest. This left little 
water to flow over or under the cliff. Before :this underground 
drainage was established, a stream from the Thompsons lake drainage 
basin flowed northeast through the reentrant occupied by Hailes' 
cavern and designated as Cave gulf. This stream later was robbecl 
of some of its wate1· by :the Indian Ladder stream. The reentrant 
immediately south, known as the Indian Ladder gulf, is now occu­
pied by two small brooks, popularly known as Outlet and Minelot 
brooks, which join at the base of the escarpment to form a tributary 
of Black creek. Through the diversion of the drainage underground 
through the Thompsons lake sink the stream flowing through Cave 
gulf has been effaced and the volume of the Indian Ladder streams 
greatly reduced. In the spring or after a peri'od of heavy rains 
water pours from the mouth of Hailes' cavern ,beneath the Coeymans­
Manlius cliff in Cave gulf, and very nearly all the year more or 
less water issues from the springs at the base of the cliff beneath 
Outlet and Minelot falls. In very dry weather not the least trickle 
of water comes over either of these falls. 

Thompsons lake has a maximum depth of about 30 feet. Its origin 
is explained in one of two ways. As stated above, the lake lies in 
a sink hole. Either the outlet in the bottom of the sink was plugged 
by glacial drift or the drift was deposited across a long sink hole 
of which the Thompsons lake depression formed a northern exten­
sion, leaving the southern extension to drain a small area. The latter 
is believed the more probable explanation. The drift barrier would 
prevent the drainage flowing into the northern extension from 
escaping through the underground outlet at the south and a lake 
would result which must overflow unless there were some outlet 
underground through joints in the Onondaga limestone. Thompsons 
lake has no surface outlet and for years the underground outlet 
was unknown. This outlet was discovered first by Professor John 
H. Cook, former superintendent of :the John Boyd Thacher Park, 
who made the discovery public in but never published anything 
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Figure 7 A generalized northwest-southeast block diagram of the Indian Ladder-Thompsons lake area, showing why the t<l 
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streams that fonnerly _flowed over the Helderberg escarpment were captured. The southward dipping beds and the sinkhole 
topography developed-on the Onondaga limestone are seen to have been important factors in this capture. and in the resulting 
preservation of the 'tertiary outline of the escarpment. Geology by W. Goldring. (After H. F. Cleland, 1930) 
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relative to it; later Professor Cleland who had made the same dis­
covery published his findings ('30). Except in the spring or after 
a season of heavy rains the evaporation from the surface of the 
lake about equals the inflow. The outlet of the lake is in a small 
cave at the southern end through wide solution joint fissures. When 
the lake level is high the water pours through this cave in large 
volume coming to the surface again in a large and deep spring on 
the Pitcher farm, one and a half miles to the southwest. The water 
flows out here in about the same volume that it is seen to pour 
through the cave from the lake. It has been stated that sawdust 
placed in the lake has come out in the pool and that a pickerel from 
the lake was once found floating in the spring, -but there seems to be 
_some doubt about this. The dip of the rocks in the Thompsons 
Lake-Indian Ladder area, although somewhat variable, is about 35 
feet to a mile (southwest), enough to divert the drainage from the 
escarpment, Thus through the dip and the underground drainage 
rain falling near the escarpment, instead of journeying the direct 
route by way of the Black creek to the N ormanskill and thence 
into the Hudson river, drains to the southwest, through the Fox 
and Schoharie creeks to the Mohawk river and thence into the 
Hudson, a route involving many times the distance. The dip of the 
rocks to the southwest, therefore, has indirectly preserved the 
position of the Helderberg escarpment as it was in Tertiary times. 
According to Professor Qeland, "the scenery of the Indian Ladder 
and of the Helderberg escarpment in general was as beautiful in 
Tertiary times as now, and, with the exception of minor details, 
would probably impress the casual observer as being the same as that 
which excites his imagination now" (p. 296). 

VEGETATION 

The magnificent woods that once covered the Helderberg plateau 
region are gradually coming back into their own, and the variety of 
trees covering the slopes ( oaks, elms, red maples, birches, lindens, 
white pines, hemlocks etc.) is well brought out in the gorgeous fall 
coloring. The formations composing the plateau vary from the 
Helderberg limestones to quartzose rocks (Ol'iskany) and sand­
stones and shales (Esoptts and Hamilton) and with the variation 
in soils goes a variation in the character of the for-est gi-owth and 
the small plants as well. 

The writer is indebted to the State Botanist, Dr H. D. House, 
for some facts of general interest relative to the vegetation of the 
region. The belt of country, about five miles wide, back of the 
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cliff is noted for dry conditions, because the moisture seeps down 
through the rocks, and here one finds plants requiring a humus soil. 
At the front ledges of the Indian Ladder region and upon the 
Helder.berg ledges in the Clarksville and New Salem area, where 
the soil is acid due to the leaching away of the basic elements beneath 
a peculiar vegetation is found consisting of -such plants as the oak 
( Quercus), the flowering dogwood (C ornus fiorida), foxglove, bush 
clovers etc. On the limestone ledges are also, characteristically, 
found the cork or rock elm ( Ulmus thornasi), a special form of 
linden or basswood (Tilia neglecta) and, especially along the top of 
the Indian Ladder cliff, large stands of snowberry (Symphoricarpos 
albus), as also the June berry (Ainelanchier aniabilis), the hairy 
honeysuckle (Lonicera hirsuta) and the purple virgin's-bower 
(Clematis verticillaris). The aromatic or prickly ash (Zanthoxylu1n 
aniericanimi) grows in woods and thickets and is characteristic of 
limestone ledges, although it grows to some extent elsewhere. A 
number of charactedstic ferns, some of them rare, are found below 
the limestone cliff. Among them is, notably, the walking fern 
(Camptosorus rhizophylhts), which grows on shaded rocks and 
cliffs, usually limestone, often covering the fallen limestone blocks 
with a rich green blanket. This fern is rather abundant on exposed 
limestone formations from the Catskill region northward. Other 
ferns growing on rocks and cliffs and preferting limestone are the 
purple-stemmed cliff brake (Pellaea atropurpurea), the slender cliff 
brake (Cryptoganima stelleri), the maidenhair spleenwort (Asple­
nium trichornanes) and the wall-rue spleenwort (Asplenium, Ruta­
muraria). 

The yew (Taxus canadensis) and the hemlock (Tsuga canadensis) 
seek shady places where the atmospheric temperature is more con­
stant. Both these species occur in the stream gorges, and, although 
found in the Hamilton gorges, are particularly characteristic of 
those in the Esopus shale, where the sides are often heavily covered 
with rich, dark-green mats of yew. The hemlock grows where the 
soil is poor, as also does the white pine (Pinits strobus) and that is 
why they are so often seen in areas underlain by the Esopus shales. 
Stands of white pine are frequently seen now in the Hamilton shale 
areas where it is reestablishing itself. The red cedar (Juniperus 
virginiana) is a dry soil plant. The areas of Oriskany sandstone and 
Esopus grit, that is, belts of sandstone and gritty shales, may be 
recognized by the prevailing cedar trees. The low bushy form of 
juniper, the erect juniper (Juniperus co1mnunis var. depressa) 1s 
common along the edge of the Helderberg cliff in the dry belt. 
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In mapping one soon learns the general relation between the 
vegetation and the rock beneath. Hardwood forests a:re fot111d 
quite generally in the limestone belts. They also occur in the Ham­
ilton shale belt, although here there is considerable white pine, and 
the pines are reclaiming the deserted areas. Cedars mark the sand­
stone and gritty shale areas. The Esopus grit may show stands of 
hemlock and pine but frequently in the Helderberg area it is marked 
by open fields with poor vegetation, even the grass being very sparse. 
The New Scotland shaly limestone belt is usually the area under 
cultivation. The :broader stream valleys and the slopes heavily cov­
ered with till are under cultivation regardless of formation. In this 
way as soon as one has learned the formations a11d their general 
rdations to one another, one cati with a fair degree of accuracy 
pick them out in the landscape. 

SETTLEMENT 

The story of the settlement of the Helderbergs may be found in 
a number of writings. Two works in particular are recommended: 
Landmarks of Albany County, by General Amasa Parker (r897), 
and the History of Albany and Schenectady Counties,· by Howell 
and Tenney ( 1886), and it is largely from these that the matedal 
for this chapter is drawn. Some of the history of Helder,berg 
settlement is also to be found in histories of Schoharie county by 
Sias ('04), Simms ('45) Roscoe ('8:z) and others. 

A charter or grant of land, known as Rensselaerwyck was given 
in the year 1630 to the first Patroon, Kilian Van Rensselaer. This 
grant embraced, with other lands, the county of Albany. The town 
of Watervliet ( now Colonie) is the "mother of towns." The manor 
of Rensselaerwyck was divided by the Hudson river into an east 
district arid a west district (1779). The town of Watervliet, erected 
in 1788, included the west district and certain government lands in 
the northeastern part. From this town of Watervliet were cut off 
Rensselaerville in 1790 (including what is now Berne and part. of 
Westerlo); Coeymans in 1791 (including a part of the present 
Westerlo) ; Bethlehem in 1793 ( including what is now New Scot­
land); Niskayuna in 1809. Today Albany county is divided into 
nine towns: Bethlehem, New Scotland, Coeymans, Berne, ·Knox, 
Rensselaerville, Westerlo, Guilderland, Colonie ( formerly Water­
vliet). Of these, Berne and Knox comprise the heart and larger 
part of the Berne quadrangle, with small parts of Guilderland in 
the northeast, New Scotland at the east, Rensselaerville and Westerlo 
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at the south, Schoharie county at the west and Schenectady county 
at the north. 

Town of Berne. The town of Berne, situated on the western 
border of Albany county, is the central one of the three western 
towns, with the town of Knox forming the major part of the area 
covered by the Berne quadrangle. It was set off from the town of 
Rensselaerville in 1795 and originally included the territory of the 
town of Knox. Of this town General Parker writes: "Along the 
northern part is a ridge that rises abruptly from the Foxenkill in 
three spurs which bear the local names of Grippy, Irish Hill and 
Uhai; the first of these names has an unknown origin ; the second 
is from' the number of Scotch-Irish settlers in that vicinity, and the 
third signifies high garden, from the Indian language" ('97, p. 499). 
The chief streams of the area are the Fox kill (named after Wil­
liam Fox an early settler in the town) and the Switz kill, along 
which were built extensively · the saw and grist mills necessary to 
the community. The valleys of these streams were found to be very 
fertile and the hillsides excellent for grain land; in the mountains 
.in many places was found lighter soil suitable only for meager 
pasturage. Wamers lake north of East Berne took its name from 
Johannes a11d Christopher ·warner who early settled its banks; 
Thompsons lake was named for John and William Thompson. 

Settlement was begun in this town by eight families (Weidman, 
Zeh, Ball, Dietz, Knieskern, Shultes, Bassler and Hochstrasser), ,at 
the time ( 1750) when Indians led settlers to Schoharie along the 
trail by way of Knox. Furniture, provisions, tools etc. were carried 
upon their backs. Camping here and there, footsore and weary 
they finally reached the site of the present village of Knox. 'Here 
a dispute arose as to the leadership, and it is believed that the name 
"Fechtberg" or "fighting hill," applied to that locality, came from 
this incident. The party apparently divided, some going on to 
Schoharie and the others settling in Berne. This does not conflict 
with the belief that the town was settled· from Schoharie, for it is 
known that some of the families that located in .Schoharie county 
returned to the town of Berne. This trail to Schoharie by way of 
the Fox Kill valley, followed by these early settlers, was the second 
of five Indian trails or footpaths (see page 36). Over this route 
went the first Schoharie road to Albany. 

It is not possible here to go into the details of settlement, but a 
few of the pioneers should be mentioned. Jacob W eidma11, one of 
the pioneers came from Berne, Switzerland (hence the town name), 
with his wife and four sons and settled in the town as early as 1750. 
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He seems to have been a very energetic man. · His land was on the 
bank of the Fox kill on the site of Berne village and he soon estab­
lished saw and grist mills there. Weidman's mills were known as 
early as 1787. Frederick Bassler, pioneer from Basle, Switzerland, 
was one of the Palatinates who left his country to escape religious 
intolerance. Jacob Hochstrasser owned a tract of land where the 
White Sulphur Springs House stands. Other springs of a similar 
character occur in the valley of the Switz kill. The water is strongly 
sulphurous in these occurrences, but springs impregnated with car­
bonate of iron and sttlphureted hydrogen were found at Reidsville. 
The Dietz family settled for the most part in the valley of the Switz 
kill. This valley was the scene of an Indian massacre in 178r. 
General Parker describes this massacre at length (ref. cit., p. 500, 
SOI): 

In the strife between the Tories and Indians and the patriotic 
colonists, at least two stockades were built within the limits of what 
is now Berne; one of these was near the Petrus Weidman house in 
Berne village, and another on the Adams I. Dietz farm in the Switz­
kill valley. This town was the scene of a bloody deed dming the 
Revolutionary War that distinguishes it in that respect from all the 
other towns of Albany county. Johannes Dietz, the pioneer, was an 
ardent patriot in the cause of independence; his family were his 
wife, his son and his son's wife, with four young children, and with 
them was a man servant and a :boy named John Brice. This family 
was massacred by the Indians and Tories in 1780 (1781). 

There were 15 Indians and Tories in tl1e party, and Johannes 
Dietz and seven members of his family (including a servant girl) 
were killed. The son, Captain William Dietz, and the boy, John 
Brice, were tied to a near-by apple tree while the plundering was 
going on and then were taken away as prisoners, together with a 
younger brother of Brice who had S'topped over there on the way 
from Rensselaerville to the Jacob Weidman grist mill. General 
Parker continues his description: 

Finishing their terrible work, the Indians set fire to the building 
and then started with their prisoners and horses along the path 
towards Rensselaerville. The first night they camped within a 
mile of the Brice residence, and on the morning of the second day 
continued on to Potter's Hollow, Oak Hill, Middleburg, Breaka­
bean, Harpersfield, through the Susquehanna valley) and eventually 
reached Canada. When news of the massacre reached the Scho­
harie garrison, scouting parties were at once sent out and in the 
pursuit, when near Middleburg, the Indians were so closely pressed 
that several were wounded by the sc0t1ts and their horses and plunder 
were abandoned. 
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Captain Dietz died in confinement at Niagara; the Brice boys 
returned after an absence of three years. The bodies of the mas­
sacred family were buried in one grave 011 the eastern side of the 
line wall of the Pine Grove cemetery. In recent years (1926) the 
Tawasentha Chapter of the Daughters of the American Revolution 
have set up a monument (figures 8, 9) at the site of the Dietz 
home in the Switz Kill valley with the following inscription: "Near 
this spot in September, 1781, Johannes Dietz and seven members of 
his family were massacred by Tories and Indians." 

Following these early pioneers, in 1790 there came into this town 
from the town of New Scotland three Scotch-Irish families (Hay, 
Young, Curran) that settled on a large tract of land on Irish Hill. 
Soon after came the Filkins and Congers ; the former locating on 
what is known as Filkins hill, the latter around Reidsville. After 
the close of the Revolution a New England element came into the 
town ( Gallup, Whipple, Crary, Brown, Williams). The first card­
ing machine was established in 1797 by Miner Walden, who came 
from Vermont. Here wool and cloth was carded and dressed. As 
the community needs grew saw mills and grist mills developed, 
other carding and fulling mills, asheries and tanneries, blacksmith 
shops etc. Malachi Whipple, who came from Stonington, Conn., 
in 1793 and settled in the present town of Knox, moved to Berne 
village in 1825, ran a grist mill and with others a carding and fulling 
mill. His farm (town of Knox) was long considered the model 
farm of Albany county. The first store is believed to have been 
one conducted by a Johannes Fischer. A store was established in 
the town as early as 1800 by Stephen Willis, one of the Connecticut 
pioneers, a mile from the village of East Berne, and nearby was 
an ashery. and tannery. On the north side of the creek was estab• 
lished a whisky distillery, which General Parker refers to as "a 
very necessary institution in those times," and a saddle and harness 
and shoe shop. In 1790 a mill was established near the site of the 
village of West Berne (Jacob Post) and at the same time a cloth 
mill (Asa Culver or Culvard) was opened at what is now South 
Berne. It was around these various early industries that hamlets 
and villages sprang up, centers of such trade as was required by the 
people. The Simmons Axe factory ( erected 1825) is worthy of 
notice here. Simmons was a blacksmith who settled in Berne. He 
hammered out axes :by hand on his anvil and produced a product 
so superior that it had a wide reputation. From this small beginning 
grew up a business requiring 21 forges and employing 200 men. 
The axes were shipped even as far away as Asia and Africa. Trans-
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portation became a serious problem, the firm became heavily involved 
and in 1833 the factory was removed to Cohoes. Many of the best 
men of the village were left almost penniless by the failure. Mixed 
farming was the rule in this town and an effort was made to estab­
lish dairying and cheese-making on a more extensive base. A 
cheese factory was built near Berne village in 1878 and was suc­
cessful; but a second one built at East Berne in 1884 was abandoned. 
An early resident of Berne, who should be mentioned here is Jacob 
Settle, native born, who was in every way a public-spirited and 
valuable citizen. He was engaged in mercantile business in Berne 
from 1812 to 1864, and it was largely through his influence that 
the plank road was constructed through this town from Schoharie. 

Schoolhouses were being built probably as early as 1765. The 
records of early schools, as with the other towns of the county, are 
most meager. The early schools .were of a primitive 'character and 
we1·e located in various parts of the town; generally for a number 
of years in log buildings, which were later replaced by frame. In 
1812 a resolution was adopted in this town which was very liberal 
and progressive for that early period, namely that "there shall be 
five hundred dollars raised in the town of Berne for the use of 
common schools in said town to be appropriated to regular men's 
schools that will bear the inspection of a school committee" (Parker, 
ref. cit. p. 5IO). The establishment of the Simmons Axe factory 
seemed to indicate a bright future for the town and an academy 
was founded in 1833, but with the failure of the factory the plan 
was abandoned. A select school was organized in 1882. 

The first religious organization was the Reformed Church of 
,Beaverdam (1763), and a log church was built in 1765 on the site 
of Pine Grove cemetery. This was superseded by a fra,me struc­
ture which, midway :between Berne and Peoria, or West Berne, 
served for both villages until r835, when the society was divided 
and each had its own church. Other religious organizations came 
in later (Lutheran, 1790; Methodist Episcopal, 1812; Christian 
Omrch, 1821). 

The village of Berne, which is situated on the old Weidman mill 
property, was known as Beaverdam for some years after the first 
settlement. Beavers were numerous along the Fox kill as well as 
in Schoharie county and they had sevet"al ·dams. The old Beaverdam 
road from Albany to Schoharie by way ;of New Salem 'and Country­
man hHl (see page u6) passed through Beaverdam (Berne). The 
upper waters of the Fox kill between East Berne and West Berne 
were apparently then called the Beaverdam. The dam itself was on 
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the Fox kill and early gave its name to the villages along the valley. 
A tavern was opened in the village of Berne in 1817, called Corpora­
tion House, and the village was also for a long time known as 
Corporation. Its present name was given with the establishment of 
the post office in 1825. 

West Berne was located on the lower Beaverdam (Fox kill) 
near the site of Post's Mills. Abont 1830-35 it was called Mechanics­
ville, because of the numerous mechanics residing there. Then the 
name Peoria was given by the miller, Paul Settle, who owned prop-­
erty in Peoria, Ill. The name West Berne was given when the 
post office was established ( 1825). In the days of the early settlers 
this place, too, apparently was known as Beaverdam. 

East Berne on the Fox kill was first known as Warner's Mills. 
Locally it was called Philley · because Elnathan Stafford who kept 
the tavern in 1820 sent to Philadelphia for his liquors. The present 
na.i:ne was given in 1825 when the post office was established. 

South Berne grew up on the site of the old mill property of Asa 
Culver, and previous to 1825 was known as Centerville. The local 
name was Mud Hollow from the swampy nature of the soil in that 
vicinity. A carding mill established in 1830 manufactured satinet 
cloth; and tliere was a wheelwright shop in 1866 (Joseph Dietz). 

Reidsville was named after Alexander Reid, who settled there in 
1828 and opened the first tavern. 

Town of Knox. The history of settlement in the town of Knox 
is much the same as that of Berne, from which it was erected in 
18221 receiving its name from the celebrated Colonel Knox, of 
Revolutionary fame. The Bozen kill ( derived from "•boos," angry, 
because of its rapids and falls) forming its boundary in the northeast 
and the Beaverdam in the southern part are the two principal streams. 

The names seen in various lists indicate a Dutch element in the 
population, through descendants of some of the earliest families. 
The details of the Dutch settlement before the Revolutionary war, 
however, are almost entirely wanting. General Parker writes: "It 
is known that many of the pioneers espoused the royal cause during 
the Revolution and removed to Canada after the success of the 
American colonists, but Captain Jacob Van Aernden's name has 
come down as one of the loyal Whigs of that time" (ref. cit. p. 538). 
The improvements made in this section before the Revolution seem 
to have consisted almost wholly in clearing part of the land for 
farming and establishing a few mills, churches and schools. 'The 
Lutheran Church was organized in 1750 and settlement appears to 
have progressed considerably by that time, although the names of 
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most of the Dutch pioneers are lost in the past. After the War 
settlers came in from New England with Samuel Abbott and Andrew 
Brown of Connecticut among the first. Twenty or thirty others 
from the same state soon followed them. Before the town organiza­
tion in 1822 the names recorded are such as Brown, Todd, Williams, 
Denison, Crary, Chesebrough, Gallup, Taber, Gage, Wentzel, Frink, 
Bassler, Schoonmaker, Zimmer, Pinckney, Williamson, Sand, Swart, 
Keenholtz etc. Between 1825 and 1850 were added to the above 
families the Whipples, Van Aukens, Skiru1ers, Van Derkers, Chap­
mans, Danes, Seaburys, Russells, Withers etc. These names appear 
through the early history of the town and are found represented by 
descendants down to recent times. The New England settlers brought 
with them their habits of industry and the religious tenets of their 
forefathers, and a Presbyterian Church was early established. 

Before 1825 -saw mills were operating. A small grist mill was 
in operation early in the northern part of the town, but it dis­
appeared along with most of the saw mills and grain was taken to 
Berne and Altamont. In 1831 a tannery (Alexander Crounse) was 
erected along the main road, which did a large business in manu­
facturing harness and leather until the centralization of the trade 
elsewhere. One interesting pioneer was a man by the name of 
Gideon Taber, who was one of the first shoemakers in town, a native 
of London, Conn., and son of· Quaker parents. During the Revo­
lution he went to Canada, because of noncombatant beliefs, and for 
a time had command of a vessel ·on Lake Champlain. He came 
back to Knox after the War and went about as an· itinerant shoe­
maker in accordance with the custom of the times. Subsequently 
he established a tannery, making leather for his own trade and 
harness. Early in the nineteenth century, a Walter Crary began 
the manufacture of wooden pill boxes and supplied some o.f the 
largest pill makers in the com1try. 

According to tradition there were two primitive schools, taught 
in log schoolhouses in Knox, one probably on the present site of 
the village of Knox, the other near West Township. There may 
have been others, but trace of them has been lost. The town was 
divided into school districts long ;before the separation from Berne. 
A Knoxville Academy was organized under state laws about 1830. 
It had a large patronage for many years, but has not been in oper­
ation since 1880. It is believed that the success of this old insti­
tution was to the disadvantage of the district schools,. retarding 
their advancement. 
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West Township and East Township had no business of any 
account. The village of Knoxville or Knox in past years has had 
a small mercantile business. There was no hotel in the place or 
town. The first church was Lutheran (r750). The Reformed 
Church of Knox had its origin in the Presbyterian Church ( 1825). 
There was a Baptist Church known as the Church of Berne pre­
vious to 1825, but it began to decline and became extinct so far 
as holding services was concerned. The Methodist Episcopal Church 
at Knox village was connected with those of Berne, Reidsville, 
Middleburg ( Schoharie county) and Schoharie to form the Berne 
circuit. The first Methodist Church in Knox village was erected in 
1851 and there was one about the same time in West Township. 
A third was in the eastern part of the town ( 1841). 

Gallupville and Quaker Street. At the west a portion of 
Schoharie county, mainly the town of Wright, is included in the 
Berne quadrangle area. The town of vVright, formed from the town 
of Schoharie in 1846, was named in honor of Governor Silas Wright. 
The first settlement in the town was made by Jacob Zimmer about 
1735 on the outskirts of the German settlements in the Schoharie 
valley. Gallupville, the principal village of the town, was named 
after the Gallups, who migrated from New England in 1817 and 
purchased the land upon which the village now stands. They built 
a thriving and progressive village through their enterprise and indus­
try. July 26, 1782, the notorious Tory, Captain Adam Crysler, with 
a party of about 25, mostly Indians, made a raid into the Fox Kill 
valley, beginning their murderous work at the house of David Zim­
mer, near the present village of Gallupville. They passed down the 
Fox kill to near Shutter Corners and crossed over the hill to 
Cobleskill. After the surrender of Burgoyne at Saratoga, a 
number of the German troops, instead of returning home, settled in 
this town south of the Fox kill and became thrifty farmers. 

Quaker Street at the north is in the southern part of Schenectady 
county, in the town of Duanesburg. Quaker Street, Quaker Street 
Depot or New Quaker Street, as it was variously known, was early 
settled by the Briggses, Mashers, Hoags and others. Numerous 
residences of members of the Society of Friends were scattered 
along the road running through what is now the center of the village, 
hence the name. The first Quaker meeting was held there early in 
the nineteenth century. A Quaker meeting house was one of the 
first buildings erected after a few dwelling houses, and for many 
years there was only one store there. Shoes were made there for 
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retail trade in 1845, a business which by I886 employed 30 to 40 
men, putting out I200 cases annually. Stores and a hotel grew up; 
carriages were manufactured in I870. It was the Albany and Sus­
quehanna railroad (now Delaware and Hudson) which brought 
about the development of this village. 

Town of Rensselaerville. The southern part of the area of 
the Berne quadrangle comprises the northern portions of the towns 
of Rensselaerville and Westerlo. Rensselaerville was the first town 
erected (1790) from the "mother" town of Watervliet, and its name 
was derived from the patroon, Stephen Van Rensselaer. A map 
of the Manor of Rensselaerwyck, made for the proprietor in 1767 
(by J. R. Bleecker), showed no inhabitants, dwellings or roads within 
the limits of the present town. In I770 a piece of land upon the 
flats just above the village of Preston Hollow was settled by Derrick 
Vandyke, who was the first settler in the southwestern part of the 
town. According to tradition he was a Tory during the Revolu­
tion. General Parker writes : 

At this time there w:ere five footpaths or trails used by the Scho­
harie Indians, the main path beginning at Catskill and following the 
creek of that name up to its source at the vlaie, and running thence 
to Middleburg, passing through the site of Preston Hollow, Over 
this route now nms the Schoharie turnpike. This path was traver!:ied 
by the Indians of the Stockbridge and Schoharie tribes, the. former 
tribe being in the habit of camping for weeks on what is now Coon's 
meadow in Preston Hollow, during their fishing season in the Cats­
kill Creek. (ref. cit., p. 462). 

A Tory camp, built of logs in wigwam style, was found ou Ten­
mile creek by the first settlers. Another is reported as found «on the 
ground now covered by Rerissela.erville pond." The settlers appar­
ently built their homes on the highest part of their land. Paths were 
traced from cabin to cabin by blazed trees and these blazed trails 
were the beginning of the present roads from hilltop to hilltop; 
According to a map made in the years 1786-87, 67 settlers had begun 
improvements and 59 homes, probably log cabins, were built, and 
these were chiefly located along the so-called Old and New roads 
from Freehold to Schoharie. It was over these roads, apparently, 
that settlers came in from the south and spread mainly to the north 
and west. Among the early settlers here, too, was some dread of 
the Indians. At the time of the massacre of the Dietz family in the 
Switz Kill valley, two boys, sons of Mr were captured while 
on their way to Berne, and kept pt·isoner by the Indians. for many 
years. "These Indians under Brant at this time came down past 
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the site of Preston Hollow and camped on the site of Cooksburg, and 
thence passed on over the hills to Blenheim and thence to Schoharie. 
They were followed by armed men, who, however,. were unable to 
overtake them" (Parker, '97, p. 467). 

The first settler in Rensselaerville was a certain Apollos Moore, 
a veteran of the Revolutionary War, who came from Pittsfield. His 
piece of land was about two miles east of the present village. He 
came on foot and his wife rode a horse ( cost five dollars) which 
carried all their goods. In 1783 John Coons came from Columbia 
county, and Silas Sweet from West Stockbridge, Mass., settling about 
one mile from Rensselaerville village. In 1787 Joseph Lincoln, John 
Rensier and several brothers named Hatch settled in the northern 
part of the town, and south of the village Peckham and Griggs 
erected a store-dwelling house and tannery. The first settler on 
ground that grew to be the village of Rensselaerville was Samuel 
Jenkins, who came Febntary 22, 1788, which is therefore considr.recl 
as the •elate of the founding of the village. He erected at that time 
the first frame dwelling house and the first grist mill. Daniel and 
Josiah Conkling were also early settlers; Daniel carried on tanning 
and a boot and shoe factory. Among the early settlers appear names 
such as Culver, Watson, Huyck, Fuller, Mulford etc. Rensselaer­
ville's ambitions were brought to a halt when the proposed (1831) 
Catskill and Canajoharie railroad, the only one to thread that vicin­
ity, stopped at Cooks burg ( 1839), eight miles south. 

It was the tanning and felt mills at Rensselaerville, ve~tiges of 
which can be seen today, that gave promise of making this a metro­
polis of the forest. Here was the original Huyck mill where Water­
bury and Huyck developed the felting process, The felting industry 
moved to Kenwood in 188o and to Rensselaer in 1894. Members of 
the Huyck family have been identified with Rensselaerville for many 
years. Other prominent and wealthy men have come from this 
village. 

Preston Hollow in the southwestern part of the town was founded 
in 1798 by Dr Samuel Preston, who erected the first frame building 
in the village. The first settlers in this area were Andries Huyck 
and Sebastian Smith. Another pioneei- was Captain Daniel Shay, 
the leader. of the famous "Shay's Rebellion" in Massachusetts. He 
settled near the village of Preston Hollow in 1790. Potter Hollow, 
also in the southwestern part of the town, was settled in 18o6. In 
18o3, Gerardus Drake, a prominent member of the Society of 
Friends, settled near there. Potter Palmer, the well-known O1i-

, cagoan, was born and grew up here. Medusa, in the southeastern 
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part of the town was settled in 1783 (Uriah Hall and son Joshua) 
and bore for many years the name of Hall's Mills. 

The first town organization dates back to 179r. Berne was taken 
from this town in 1795 and part of Westerlo in 1815. The first 
town meeting was held in 1795. Among the roads of the town was 
the military road from Athens ( then Lunenberg), Greene county, 
which passed through the southern part of the town and was crossed 
by a road from Beaverdarn (Berne). There was another road that 
crossed the town farther north, known as the "Basic Path." It was 
originally an Indian trail and then was used to transport military 
stores. In the early days these roads were so covered with under­
brush as to be passable only for ox teams. In 1802 the Schoharie 
Turnpike Company incorporated ( road through Preston Hollow in 
the southern part of the town); in 1805 the Albany and Delaware 
Turnpike Company was incorporated to build a road from Albany 
to Brink's Mills, running through Rensselaerville village. 

The first religious organization was that of the Baptists in Preston 
Hollow, 1790. Most of the early settlers around the village of Rens­
selaerville were Baptists. There was no meeting house in the village 
until 1830. The first one was built in what is now the town of 
Berne. The first Presbyterian Church was organized in 1793 and 
had a log hm,1se as a place of worship on what is known as Mount 
Pisgah. The first Dutch Reformed meeting house was built in 1795 
in the southern part of the town on a ridge of land known as Oak 
hill. The Methodist Church was established .later (Rensselaerville, 
1839). The Quakers were very numerous in early times, but by the 
end of the century had nearly disappeared from the town. 

Town of Westerlo. The town of Westerlo was the seventh town 
erected in the county (r8r5) and was formed from parts of Rens­
selaerville and Coeymans. The name was given in honor of the 
Rev. Eilardus Westerlo, who came from Holland in 1760 and was 
pastor of the Reformed Dutch Church at Albany. The principal 
streams are the Hannacrois, Basic and Eightmile creeks, with their 
tributaries. 

The asheries here in the early days constituted a prominent indus­
try and they also served as an incentive for clearing much of the 
dense wilderness. The trees were cut down, burned and the ashes 
sold to the ashery or exchanged for supplies for the family. The 
inhabitants for the most .part have always been engaged in agri­
culture. Dairy farming and sheep-raising have been profitably fol­
lowed. The first mill was erected (Lobdell and Baker) in 1795, a 
short distance south of Chesterville (Westerlo) on Basic creek 
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( meaning low, fl.at). A carding mill was established below Chester­
ville on the Basic creek in 1812, later converted into a turning shop 
and finally into a grist mill. Bee culture has been an important indus­
try of the village, and there was also a fruit evaporator here. At 
South Westerlo were formerly a tannery and asheries belonging 
to Smiths, who afterwards erected grist mills. Later mills for the 
manufacture of flannels, cassimeres, satinets and yarns were located 
here on Basic creek, ·as were also a fruit evaporator and butter fac­
tory. Grist and saw mills were located on the Hannacrois near 
Dormansville. In fact, saw mills were numerous throughout this 
region. It has been impossible to determine who were the first set­
tlers within the present limits, hut certainly they came before the 
Revolution. A Jacob Ford is recorded as having come from Hills­
dale in Columbia county in 1795. Also in 1790 came Adam St John, 
of Scotch origin, who migrated from Old Paitz and settled at Lamb's 
Corners. Originally he came with the Huguenots from Holland. 
There were settlements at Dormansville in 1795 (John Gibbons) 
and Germans (Lodowick and Jacob Hanes) settled at an early day 
on Basic creek near Dormansville. Among other early settlers in 
the town were the Havelands, Birds, Arnolds, Beckers, Stantons, 
Reynolds, Lockwoods etc. 

Chesterville was named after the Rev. John. Chester, formerly 
pastor of the Second Presbyterian Church of Albany. The post office 
was established in 1827, at which time the name was changed to 
Westerlo. Previous to this letters and papers were delivered once 
a week by postriders (Brown arid Peck). South Westerlo was first 
called Smith's MiHs (after David Smith) and this name, too, was 
changed in 1827. Dormansville was named for Daniel Dorman, the 
first postmaster ( 1832). Van Leuvans Corners was named after 
Isaac Van Leuvan, one of the early settlers. This hamlet in the 
northern part of the town was located on the Delaware turnpike. 
and it formerly had a tavern, mills, tannery etc. It was first called 
Sackett's Cbrners after James Sackett, a colonel in the War of 1812. 
later Preston's Corners. 

Schools were established in the town at an early date, A select 
school for the education of the Quaker sect was taught by the Quaker 
John Mott, but other sects were not excluded. At that time the sect 
was numerous. The early settlers who came from New England 
and the adjoining counties on the river were fired with religious 
zeal and soon organized religious societies. The first was organized 
in 1793 in the township of Rensselaerville and the first church was 
built in 1796. A Reformed Church was organized at Westerlo in 
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1793. Later other churches were organized, the first Baptist in 
Dormansville ( I 8oo), the first Methodist Episcopal in Donnans­
vrlle (1826), the first Christian Church in South Westerlo (1820). 
An Episcopal Church, something of the nature of a Union Church, 
was organized in 1875 in the northern part of the town. 

Town of New Scotland. At the east the Berne quadrangle com­
prises parts of the towns of New Scotland and Guilderland, and 
something of their history, at least of the area bordering upon our 
quadrangle, should be of interest here. New Scotland was separated 
from Bethlehem in 1832. The territory now embraced in this town 
is part of the Van Rensselaer Manor an<l. part of it was included 
in the Jan Hendrickse Van Baal purchase from the Mohawk Indians 
in 166o. The first settlers in the latter section were on the Normans­
kill about 1700 (La Granges and Koenradt Ko ens) and several fami­
lies in the vicinity of New Scotland took their leases from these 
families as early as 1716. The patroons took action to invalidate 
their title, won out July 6, 1776, and 66 families were deprived of 
their estates after a peaceable possession of 90 years. 

The first settler on the Onesquethaw flats in this town was Teunis 
Slingerlands, who arrived about 1660. He established the first grist 
mill soon after his arrival. Between the years 1700 and 1750 a num­
ber of settlers came into what is now the town of New Scotland, 
bringing with them the customs of the Old World and the industrious 
hardihood of ithe race. Among them were such names as Seger, 
Moak, Hellenbeck, Houck, Delong, Hoogtaling, Mead, Thompsons, 
Bradt, Slingerland etc. Until 1775 most of the settlers on the lands 
of the patroons were squatters, occupying their lands without leases, 
and slow progress was made in improvements. About this time the 
Slingerlands, who had made more extensive improvements, started 
mills at Clarksville. From 1750 to 1775 there was a large influx of 
settlers from Scotland, Ireland and England. Immigration practi­
cally ceased during the Revolutionary period, but it began again after 
the close of the war. "Property rights being settled, industry pro~ 
tected, a market provided for crops, together with the attendant bless­
ing of peace, gave encouragement to settlers already focated and 
stirred the enthusiasm and ambition of the adventurous" (Parker, 
'97, p. 548). Among those coming in between 1775 and 18oo were 
families whose names are well known through their descendants in 
the county today. 

The village of New Scotland (post office 1765) derives its name 
from the many early Scotcl1 settlers. Before the establishment of 
the post office, the mail, as in otl1er hamlets was carried on horseback 
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or by stage. As the merchandise and produce were carried to 
market in the same slow manner, numerous public houses grew up. 
Clarksville was originally known as Bethlehem, and takes its present 
name from Adam A. Clark, who settled there about 1822. Travel 
from Rensselaerville was greatly increased after the Albany and 
Delaware Turnpike Company took out its charter in 1805 and roads 
were improved, and as Clarksville was about halfway it became a 
convenient and popular stopping place and taverns were built. Saw 
and grist mills were early established here. The hamlet of Fenra 
Bnsh was formerly known as Jerusalem. Onesquethaw, about one 
and a half miles south of Clarksville, was locally known as Tarry­
town. Taverns and public houses had grown up here. One tavern 
was kept in a large building known as "the Castle" and became a 
resort for .idle and dissolute persons who would "tarry" there until 
unseemly hours; ·hence the local name. When the Erie canal was 
constructed large quantities of stone were quarried in this neighbor­
hood and many workmen were employed. The church of Onesque­
thaw was built in 1825 from bluestone (Onondaga limestone) left 
from that qnarried for the canal, and the reverent farmers drew the 
stone many miles. Voorheesville is a railroad junction (West Shore 
and Delaware and Hudson). The village was named after Alonzo B. 
Voorhees, who built one of the first dwellings before the completion· 
of the Delaware and Hudson Railroad. New Salem was located at 
the foot of the Helderbergs on the old Beaverdam road, which laiter 
became the Albany and New. Scotland plank road. Locally the 
hamlet was known as Pnnkintown. The post office was opened soon 
after the establishment of the town and ithe present name was given. 
The first settlement on this site was in 1770 ( Seth Price, Christian 
Bradt, Van Valkenburgs and a few others) and other settlers soon 
followed. Taverns and public houses grew up. Tanneries, saw mills 
and grist mills were established. A grist mill established by the 
La Granges (1831) on the Vly creek just to the north of New 
Salem was in operation down to reoent times. A carding mill was 
also early esit:ablished. Wolf hill (Berne quadrangle) was a post 
office west of New Salem, and up to. 1896 another post office existed 
on the Beaverdam road under the name of Helderberg. 

Early schools were like those in other localities. First they were 
taught in private houses, often the home of the teacher; later there 
were log schoolhonses. One of the original log schoolhonses was 
located at Clarksville, another in the village of New Scotland. The 
Scotch and Irish settlers were of the Presbyterian faith. The earliesit: 
religious organization of which there is authentic record is the one 
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that later became the New Scotland Presbyterian Church. Open air 
services were held about 1776. A church was built in 1791. There 
were Dutch settlers in the town as early as 1650 but there are no 
records of an organized church U11til 1780. It is ithought probable 
that the people went to Albany or Schenectady to worship. The 
first Methodist preacher held a service in this town in 1820, but the 
earliest record of a church seems to be 1850 (New Salem). 

Town of Guilderland. The town of Guilderland, extending into 
the northeast corner of our area, was separated from Watervliet 
(now Colonie) in 18o3. The settlement in this town was consider­
ably advanced previous to the Revolutionary war and most of the 
settlers were Dutch, as were a great majority of the pioneers of the 
county. Besides farming, there was the operation of the saw and 
grist mills and factories. Cloth works were established at French's 
Mills in 1795. There was an inn here in 1800 and early in the cen­
tury Peter French built a factory. The Spafford Gazeteer of 1813 
states that 100 looms were working in the town, producing 25,000 
yards of cloth annually. One of the oldest industries of the county 
was established in this town in 1792. A factory for the manufac­
ture of window glass was built at the site of the village of Guilder­
land. This was termed the "Glass House," around which gathered 
the oldest settlement also known by that name until in 1796 the 
name of Hamilton was substituted in honor of Alexander Hamilton. 
Spafford's Gazeteer of 1813 states ,that 500,000 feet of window glass 
were made here arumally. Later this settlement was known as 
Sloan's from a family of that name and now as Guilderland. The 
highway passing through here ( eight miles from Albany) was known 
as the "Great Western Turnpike.'' As roads were laid out and 
improved and post routes and stage lines established, tavems were 
opened at frequent intervals along the roadsides. 

The village of Gttilderland Center near the center of the town 
was formerly known as "Bang-all." The name is said to have been 
given becattse of the somewhat rude character of part of the inhabi­
tants. This village practically includes the site of old French's Mills. 
Dunnsville in the northern part of the town was named for Chris­
topher Dunn, who was the original owner of lands here. 

Altamont is the largest village of the town and also in the area 
covered by the Berne quadrangle. Lt Hes westward of the center of 
the town at the foot of the Helderbergs and was forn1erly known as 
Knowersville after the Knower family who were early settlers there: 
For a long time after the change in name the section of the town 
where the Knower homestead was located, somewhat remote from 



43 GEOLOGY' OF THE BERNE QtJADRANGtE 

the present business center, was known as Old Knowersville. There 
was a tavern here in Revolutionary time and a woolen factory was 
in· operation in r8oo. The place was of lirttle importance until the 
building of the railroad. In September 1863 the first passenger 
train from Alba11y to Central Bridge (Schoharie. county) passed 
through here ; and at that time there were only two farm dwellings 
011 ithe lands that constitute by far the larger part of the present site 
of Altamont. Residences, stores and hotels were soon built ; saw 
and planing mills were established. In r874 a carriage factory was 
built. Altamont developed into an extensive haymarket and ship­
ping point for other products from a wide iterritory. In 1884 the 
Knowersville Enterprise was established, later known as the Enter­
prise, now as the Altamont Enterprise. The Altamont Driving Park 
and Fair Association was organized in 1893 and held its first fair 
that year. The name Altamont was given in 18871 from the high 
mountain near by ( High Point). Many Albany residents have sum­
mer homes here, particularly on Altamont hill. 

Antirent War. ·No discussion of the settlement of the Helder­
bergs is complete .without an accoul1l1: of the antirent war which con­
tinued even into the closing quarter of the last century. The trouble 
was largely centered in the township of Berne. The antirent. war is 
fully discussed by beth Howell and Tenney and General Parker1 

whose description ('97, p. u4-r9) is largely quoted here: 

Anti-rentism came into existence very soon after the death of 
Stephen Van Rensselaer, the last holder of the Manor of Rensselaer­
wyck under the British crown. He died January 26, 1839. He had 
inherited the great manor under the law of primoieniture, as the 
eldest son, which had existed here through the colomal period. The 
American laws following the· Revolution worked a radical change in 
this respect, and in order to keep his vast landed interests in pos­
session of his sons and their descendants, Stephen Van Rensselaer 
on arriving ait his majority, adopted the plan of selling ~is land 
in fee, reserving to himself and his assigns all minerals, streams of 
water for mills, and some of the old feudal rents in wheat, fowls, 
service with horses, etc., and finally, the reservation of one-quarter 
of .the purchase price on every vendition of land. It is said that 
Alexander Hamilton drew this form of conveyance and adviseq his 
client that he could adopt it. But there was at that time an English 
statute in opposition to such a method of sale, such right belonging 
to the crown alone. It is believed that Mr Hamilton assumed that 
tl1e English statute had not. been in force in this colony, and that 
therefore it had no real force here. In any event the patroon sold 
his lands, warranting the title, his deeds containing the feudal reser~ 
vations above mentioned. 

While 11:his system of sale worked satisfactorily during his life and 
generally during the lives of the first purchasers, trouble began soon 
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afterward. The patroon devised all his interest in the lands thus 
sold in fee to his two eldest sons, William P. and Stephen. To the 
latter, who was the older of the two, were given the rents in Albany 
county, and to the other those in Rensselaer county. The old patroon 
was a kindly man and doubtless his many favors to those who had 
purchased from him served to pacify them under the onerous bur­
dens. But when the sons came into their estate, either their differ­
ent treatment of the landholders, or changes in the business and 
agricultural relations of the time, led to complaints and later to more 
serious trouble. Litigation began and co11tinued many years. . . . 

Early in the spring of 1839 the anti-renters held a meeting for 
the purpose of deciding upon some equitable basis of settlement 
of the dispute. A committee was appointed to call upon Stephen 
Van Rensselaer, the elder son, and learn upon what terms they could 
purchase the soil ,outright. The committee was composed of the 
foremost men of the district involved ; they called at the manor office 
in Watervliet on May 22, 1839, and met Mr Van Rensselaer, who 
refused to recognize them in any manner. They tl1en passed into the 
inner office, occupied by the agent, Douw B. Lansing, while the 
latter held a lengthy conversation wiith Mr Van Rensselaer, after 
which the committee were informed that they would be communicated 
with in writing. The committee felt that this was an insult and 
went away. Subsequently Mr Van Rensselaer sent a letter to Law­
rence Vandusen, of Berne, who was chairman of the committee, 
in which he declined to sell on any terms; ithis letter was read 
throughout the manor during that year. The landholders now began, 
active opposition to the collection of rents; agents were insulted 
and their personal safety endangered; bodies of masked men 
resisted and attacl{ed sheriffs in discharge of their duties and other 
demonstrations of force were made in various localities. In Decem­
ber 1839, Sheriff Michael Artcher called to his aid the posse comi­
tatus ; with a body of aboUJt 6oo men he started from Albany on the 
3d day of December, 1839, for Reidsville, in the Helderbergs. Arriv­
ing near the place, the sheriff selected about seventy-five of the 
most courageous of his men and continued towards Reidsville, where 
it was known many of the anti-renters had gathered. Just before 
reaching the place they encountered a force of 1,500 mounted men, 
who barred the road and ordered the sheriff and his party back. 
There was no alternative but to obey, and the whole party hastened 
back to Albany. When, on tl1e following day, the sheriff acquainted 
Governor Seward with the outcome of his brief campaign, the gov­
ernor called out the military in numbers sufficient to have captured 
every person in the western part of the county. The military force 
comprised ithe Albany Burgesses Corps, Albany Union Guards, 
Albany Republican Artillery, First Company and Second Company 
Van Rensselaer Guards, Troy Artillery, Troy Citizens Corps, and 
the Troy City Guards. The command of this force was given to 
Major William Bloodgood, and, headed by Sheriff Artcher, the 
march was taken up towards Reidsville on December 9. No resist­
ance was met with before Reidsville was reached, and even then 
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no enemy was found. It was a ridiculous sight-a great body of 
armed troops upon a long and weary march, to meet not even a 
single landholder upon · whom to expend their ardor. The return 
was made amid a pitiless rain storm. Resistance to rent collections 
continued against various methods of compulsion, without much 
advantage. to either side. The landholders hoped by petty and 
threatened acts of resistance to force the proprietors into an ac­
knowledgment of their position, while the latter seemed to think that 
by military and legal action they could compel the landholders to 
pay whatever was demanded. At last the controversy was made a 
political issue, and a paper, the Freeholder, was started in Albany 
in support of the cause of the landholders. Both the Whig and the 
Democratic parties strnve to obtain the advantage of alliance with 
the anti-renters, but the former party had it:he largest number of 
them in its ranks. Their power was soon manifested in the poli­
tical field. Eleven counties promptly elected representatives wiith 
anti-rent proclivities to the Legislature, and Albany county elected 
Ira Harris to the Assembly in r845 by more rthan 2,000 majority. 
Silas Wright, who had been considered. invincible, was defeated by 
John Young for governor in 1846 through the influence of the anti­
renters, and the strife went on. As far as its political features were 
concerned, little was accomplished and in that respect the. cause soon 
lost its influence. 

Among the conditions of the manorial grants in fee was a provision 
that the grantee, or his heir,s, was to pay to the proprietor on every 
sale of the land, ad infiniitum, one-quarter of the purchase price; so 
that if a farm worth say $2000, on which all the improvements had 
been made by the purchaser, was sold four times at that price, the 
proprietor would get the whole .value of the farm, including the 
improvements, in four payments of $500 each. Litigation began in 
the courts on this quarter-sale provision in 1848 and in r852 went to 
the Court of Appeals. Without here attempting to follow the details 
of the decision, let it suffice to say that it was in favor of the 
oppressed landholders. . . . 

After this decision was rendered the manor proprietors were 
advised by counsel to sell, and this was. done in some cases prior to 
r852. With the changed conditions under the decision of the court, 
and the low prices at which land,s were now offered by the proprie­
tors, speculators and adventurers came into .the field and made many 
purchases. The principal buyer was. Walit:er S.. Church, then of 
Allegany county, who during the succeeding thirty or forty years, 
was responsible for endless trouble for himself and the landholders. 
Litigation continued and in many instances families were dispos­
sessed of their farms amid distressing conditions. 

After the decision on rthe quarter ,sale described above, one of the 
first cases that went to the Cottrt of Appeals was Van Rens,selaer vs. 

Ball in 1858. Decision in that case was based upon a ·statute passed 
by the Legislature in r805, mainitaining the right of ejectment on 
the part of manor proprietors or purchasers of their interest. This 



NEW YbRK STATt MUSEUM 

decision so shocked the public mind that the statute of I805 was 
repealed by the Legislait:ure of I86o. The feudal ~·ent litigation 
was then renewed and other cases passed from the lower courts 
to the Court of Appeals, where they were decided in I863, in favor 
of the proprietors, with two or the most distinguished of rthe eight 
judges refusing to share in the decision. General Parker continues: 

Upon that remarkable decision hung all the later merciless exactions 
of the proprietors; or purchasers of this· interest, against the land­
holder.s and the many instances of dispossession and suffering with 
which. citizens of Albany county are familiar. . . . The working of 
this. injustice has thus been pictured by Andrew J. Colvin, who has 
given much study to the matter: "Ejectment suits are brought to 
recover one year's rent claimed to be due-:generally the last year-

. and recovery of possession of the farm for non-payment. The land­
holder, on prosecution, goes to the office in Albany to pay rthe year's 
rent sued for, and the costs of the action. Payment will not be 
accepted unless he will also pay all rents claimed to be in arrear; it 
may be for fifteen or itwenty, perhaps thirty years. The landholder 
remonstrates on the ground, as often happens, that he had only 
owned the farm a few years, and should not be asked to pay longer 
than he. has owned. He is told that that makes no difference; the 
farm is liable, no matter who may have been the owner, and he mu.st 
pay a.11 rents claimed or lose the farm. On inquiry as to the amount 

. claimed, he is startled to learn that it exceeds the value of the farm, 
·perhaps, with all the buildings and o:ther improvements. That result 
is brought about by charging the fullest prices for .the wheat, the fat 
fowls, and the days' service with carriage and horses, with annual 
accumulations of interest on ·each. Lt is the old story ; the successors 
of the old patroon chastised the landholders with whips; the adven-
turers chastise them with scorpions." . 

' 
Claims made upon the board of supervisors .for services in the 

antirent difficulties were rendered as late as I866, as exemplified in 
t~e following (ref. cit., p. n8, u9): 

Claimed Allowed 
Lennard & Bradt..................... ; ..•.•.•........ $r 295.72 $r 268.59 
Edward Scannell , ••••..•......••.•..•.......•••...•• I 053.00 576,00 
Tenth ~egiment, N. G. S. N. Y ...................... . 992.25 992, 25 
Company F, 25th Regime11t, N. Y .•........•...•...... 762.24 762.24 
Company C, 25th Regiment, N. Y .................... . 626.40 626.40 
Company G, 25th Regiment, N. Y ......•.............. 256.92 256.92 
Lord & Thornton ... , .•... ; •.... ;, ........... ••· •...•. 500.92 498.02 
Albany & Susquehanna R.R. Co..................... . 228.80 228.Bo 
Jolu1 Cutler .......•..•..•••.••.............•.• ; ... . r57.oo r50.oo 
Augustus Brewster .......•...•.......••......•.•••... I22,00 80.00 
Walter S. Church ...... ·.. ; ... ;, ... , ................ . II5.00 Disallowed 

J;hat the. conditions continued. tp a much later dat~ is indicated by 
th~ following quotation from the. writings of. Howell and Tenney in 
1886 (p. 8I6, 8I7) : 
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Where the blame lies it i:s not the province of this paper .to say. 
That it was detrimental to the growth and development of this town 
(Berne) every candid mind will concede. For years valuable time 
was spent amid excitement and revelry; money was wasted, and a 
habit of indolence and a lack of thrift were engendered. Churches, 
schools and, business enterprises have felt· the blighting curse of 
feudal tenure, and are rejoicing that the reign of terror is well-nigh 
over. 

JOHN BOYD THACHER PARK 

The Indian Ladder region, as the rest of the Helderberg area, has 
been from the earliest days the• stamping ground for geologists and 
paleontologists (see Kunz, 'r4, p. 349 for names) and has also been 
much visited by the layman. Now that good roads and automobiles 
have made the Helderbergs more accessible, this has become a favored 
tourist area. With the establishment of ithe John .Boyd Thacher 
Park and construction of a new road into the park the number of 
people visiting the Indian Ladder area has increased year by year, 
because of the short distance from Albany.. From early summer 
through the lovely fall days one can no longer expect to be alone 
there. There are picnickers and excursionists through the day, and 
as they depart in the late af,ternoon they pass the cars bringing in 
those coming to cook .their supper and to find in this beauty spot 
relaxation and a brief change from the heat and noise of the city. 
Then there is the camper, for whom some provision has been made 
by the park authorities. Besides these are the students of geology 
and paleontology who are brought to this region to study the classic 
section; and meetings of societies, scientific and otherwise, are some­
times held here. 

In 1914, through the generous gift of Mrs Emma Treadwell 
Thacher, of Albany,. N. Y., 350 acres of land in . the Heklerbergs 
were given to the State of New York to be a public park, in memory 
of her husband, the late Honorable John Boyd Thacher, a distin­
guished citizen .of Albany, for four years its mayor (Kunz, '14, 
p. 343-77.; Wiswall, '30, p. 47-51). The property, included in the 
towns of New Scotland and Guilderland, centered ·at the . Indian 
Ladder. The John Boyd Thacher Park was at this time placed in 
the custody of the American Scenic and Historic. Preservation .So­
ciety, in whose reports are recorded all data concerning it. In 1920 
Mrs Thacher added to her original gift 50 acres. of land, in the 
town of Knox, on the west shore of Thompsons lake, two miles west 
of the original area. In 1924, an additional 5.8 acres were purchased 
and the State obtained an option on 140 acres more. The purchase 
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comprised a strip of land along the face of the cliff varying from 
50 to 300 feet wide and ex.tending for half a mile south of the 
Indian Ladder road. This gave the State control of the Bear path, 
which runs along the face of the cliff midway between the rim and 
the talus. Since then ,the society has acquired by purchase,. with 
state funds, other parcels of land to round o~t the property into 
a solid block, so that the park now comprises 920 acres, conserving 
six miles of the cliffs and much attractive woodland on the slopes 
above the escarpmei1t. The John Boyd Thacher Park is the only 
state park in Albany county and it is the second largest state property 
in the custody of the society. 

John Boyd Thacher Park is a wild life preserve as .well as a 
public park It is of interest to note here, in this connection, the 
establishment in the fall of 1921 of· a sanctuary for wild life adjacent 
,to the park by the owners of the neighboring property. In Septem­
ber ·1921 three deer-a buck, a doe and a fawn-were seen in • or 
near the state park, and it was hoped the family would ·become per­
manent residents. This was one of the reasons for the establish­
ment of the sanctuary, which is a private park, known as · Ferncliff 
Park. The tract so .set aside includes "all lands lying and •situate 
on or near the Helderberg Cliff and extending back therefrom to a 
distance of upwards of one and one-half miles, and extending along 
said cliff the entire distance from that point on or near the said 
cliff on the easterly boundary of the property owned by Kenny Par­
rish, near the old reservoir of the Village of New Salem, to the 
Thacher State Park, at a point adjoining the property owned by 
James Feeney; .... " (27th Ann. Rep't Amer. Scenic and Hist. 
Pres. Soc., 1922, p. 45). 

The geology and vegetation of John Boyd Thacher Park has been 
discussed elsewhere in the i~troduction and to a certain extent in 
the · detailed description of the formations. In the first description 
of rthe park (Kunz, '14) was included a •short discussion {p. 357-59) 
by Dr H. D. House, State Botanist, of the vegetation of the escarp­
ment near Indian Ladder; and the writer has prepared a guide to 
the geology of John Boyd Thacher Park and vicinity ('32). There 
are a few points of interest about the Indian Laddet· regio11, how­
ever, that may be touched upon here. 

Many questions have been asked about the Indian Ladder and 
the age of the road. The history of the Indian Ladder is discussed 
by Verplanck Colvin in his article on The Helderbergs ('69) and also 
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by Doctor Kunz .in his article on the park ('14, p. 344). Mr Colvin 
writes (p. 664, 665) : 

What is this Indian Ladder so often mentioned? In I 710 this 
Helderberg. region was a wilderness; nay, all westward of the Hud­
son River settlement was unknown. Albany was a frontier town, a 
trading post, a place where annuities were paid, and blankets 
exchanged with Indians for beaver pelts. From Albany over the 
sand plains-Schen-ec-ta-da (pine-barrens) of the Indians--,-led an 
Indian trail westward. Straight as the wild bee or the crow the 
wild Indian made his course from the white man's settlement to his 
own home in the beauteous Schoharie Valley. The stern cliffs of 
these hills opposed his progress; his hatchet fells a tree against them, 
the stumps of the branches which he trimmed away formed the 
rounds of the Indian Ladder. (See figures ro, 19). 

That Indian trail, then, led up this valley, up yonder mountain 
slope, to a cave now known as the "Tory House." The cave gained 
that name during the Revolution : of that more anon. The trail 
ended in a corner of the cliffs where the precipice did not exceed 20 
feet in height. Here stood the tree-the old Ladder.·. In 1820 this 
ancient ladder was yet in daily use. There are one or two yet living 
who have climbed it. Greater convenience became necessary and the 
road was constructed during the next summer. It followed the old 
trail up the mountain. The ladder was torn away, and a passage 
through the cliffs blasted for the roadway. The rock-walled pass at 
the head of the road is where the Indian Ladder stood. 

The "Tory House" referred to above was reached from the trail 
that wound up the valley and "is a large circular or semicircular 
cavity in the cliff, just above the road, a good view of which it com­
mands" (ref. cit., p. 66o). This cave or grotto has a diameter of 
perhaps 25 or 30 feet. The path leading to the cave starts along the 
high cliffs, now known as the "Battlements" (figure 30) and is 
found by climbing the debris beneath the mantlepiece-like projection, 
the Dome. "This place became known in Revolutionary days as the 
'Tory House', because it had the repute of being at once a place of 
meeting and an asylum for the defenders of England'•s cause in the 
war. Local tradition tells that John Sal~sbury, a British spy, was 
tracked here and captured about the time of Burgoyne's campaign, 
which e11ded so di'Sastrously at Saratoga in 1777'' (Kunz, '14, p. 345). 

Caves are numerous in the Helderbergs and most of them are of 
small size. They are dark and dungeonlike, damp and muddy. The 
one that attracts attention in the Indian Ladder region is Hailes' 
cavern, formerly known as Sutphen's cave, which is about 2800 

feet long, the last 1600 feet having an average height of two feet and 
a width of 12 inches. In times of heavy rains water pours from the 
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mouth of this cavern. Ba,ts have been found clinging to the walls 
some distance from the entrance. The arch at Hailes' cavern has been 
called the Proscenium arch (figures II, 26). In July 1905 "a mass 
of rock 35 feet long, three feet thick and from 9 to 12 feet wide 
fell from the Proscenium Arch. This is the second considerable rock 
fall within the memory of residents of the neighborhood" {21st Ann. 
Rep't. Amer. Scenic and Hist. ,Pres. Soc., 1916, p. ror). 

The first and smaller . falls ( Outlet creek) to the south of Indian 
Ladder road is referred to by Verplanck Colvin as "Dry Falls," 
although he adds: "The latter name you will hardly appreciate should 
you visit it when swollen by recent rains. Here you may enjoy an 
unequalled shower-bath; but the Stream carries pebbles, and the 
dashing water itself stings like a shower of shot" (p. 656). East­
ward the path leads to the falls (figures 241 25) variously known as 
"Big," "Mine Lot" or "Indian Ladder Falls.'' Doctor Kunz in 
discussing this falls remark that "in r850 or thereabouts a sawmill 
was built some distance up the creek which· supplies this fall, and 
the fall a,t the cliff edge is frequently called by the resident population 
the Saw Mill Falls" (ref. cit., p. 348). Behind Minelot falls at the 
base of the cliff "is a low, horizontal cavity in the rock, from four 
to six feet in height, fifty or sixty feet in lerigth, by fifteen in depth. 
. . . . Mine strictly there is rione; but the marks of mining imple­
ments and the excavation show that operations of some kind have 
been carried on" (Verplanck Colvin, '69, p. 677). Mr Colvin refers 
to a bed or vein of iron pyrites. The miners, if any, must have been 
attracted by the pyrites which impregnates the Brayman shale, but 
the so~called mine appears to ,be only another example of the shel­
ters found at the base of the Manlius cliff (see figure 23). 

The reader is referred to the reports of the society for the. details 
of the history and administration of the park, particularly the articles 
by Dr George Kunz, president of the ,society ('14), and the Honor­
able Frank L. Wiswall, chairman, John Boyd Thacher Park Com­
mittee ('30). The first superintendent of the park was Professor 
John H. Cook, paleontologist and geologist, and he was succeeded in 
1929 by Scott Knowles, the present superintendent. Senator Wiswall 
points out that "the Society hasbeen fortunate in having the services 
of chairmen, who gave it keen interest, especially one of the more 
recent, Judge Ellis J. Staley, of Albany, who lived on a farm within 
the present park area when a boy, and who was instrumental in hav­
ing the new state road built to it. The preserve has been maintained 
lar~el1 in the natural state desired by Mrs Thacher in carrying oi1t 



Figure rn Restoration the t'Scarprncnt at the "Battlements" to its 
appearance when only an l ndian trail hen:. At the 
center leaning · [elled tn,e the one used 
as a ladder by by J. H. 



Figure II The cliff in Cave Hailes' ca,·ern and the stt·e:1111 
llowii1g oul of the cave and talus ,lope, i\pril 8, 1()28. 
The Indian Ladder beds are ravil\(•, ( l'hotogrnph liy 
E. J. Stein) 



GEOLOGY OF THE BEkNE QUA.t>RANGLE: 

her husband's wishes, with due consideration for the convenience and 
comfort of visitors" ('30, p. 51). The park has been made much 
more accessible by the new state road that climbs by easy grades from 
New Salem, running along the top of the di:ff to the headquarters at 
Indian Ladder. For the comfort and safety of the public the society 
has made many improvements "including shelters, sanitary facilities, 
water supply reservoir and distribution pipes, parking places and 
fences at the brink of the cliffs. Thousands of young trees have 
been planted and are now well grown . . . . " (ref. cit. p. 48). 
Two women's clubs of Albany have become interested in the park 
and are sponsoring the placing of markers at spots of particular 
geological interest ( Dana Natural History Society) and a proposed 
small geological museum and botanical garden (Fort Orange Gar­
den Club) 1 

DESCRIPTIVE GEOLOGY 

There are 18 or I9 recognizable formations (or members) on the 
Berne quadrangle, extending from the Middle Ordovician to the 
Upper Devonian. They are as fqllows in ascending order: 

Devonian system 
19 "Oneonta" beds (nonmarine Hamilton 

"red" beds ; see page 181) 
18 Hamilton shales and flags (largely 

Marcellus: Cardiff) 
17 "Marcellus black shale" (see Hamilton: 

Berne member; page 189) 
16 Onondaga limestone 
l 5 Schoharie grit 
14 Esopus grit 
13 Oriskany sandstone 
12 Port Ewen limestone 
II Alsen limestone ( ?) 
IO Becraft limestone 
9 New Scotland limestone 
8 Kalkberg limestone 
7 Coeymans limestone 

1 On November 5, I933, a bronze tablet was dedicated by the. Tawasentha 
Chapter, Daughters of the American Revolution, and the State of New York, in 
memory of those pioneer geologists whose researches in the Helderbergs from 
1819 to 1850 made this region classic ground. The tablet is placed on the cliff 
face at the north side of the. upper Indian Ladder road near the entrance to the 
Bear path. · 
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Silurian system 
6 Manlius limestone 
5 Rondout waterlime 
4 Cobleskill limestone 
3 Brayman shale1 

Ordovician system 
.2 Indian Ladder beds 
I Schenectady beds 

1m1----~------
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Figure 12 Section of Countryman hill, near New Salem. Shows 
the two prominent cliffs formed by the Coeymans-Manlius and 
Onondaga limestones and the minor cliff developed on the Becraft 
limestone. Scale: r inch=400 feet. (From Prosser & Rowe, 1899) 

1 Brayman shale considered by some a residual soil at top of Ordovician. 
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This ,series of formations belongs to the western trough of the 
Capital District. The geological structure of the Capttal District is 
fully discussed in previous papers (Cushing and Ruedemann, 'r4; 
Ruedemann, '30) and briefly is set forth by Ruedemann as follows 
('30, p. 130, r32) : The first period of folding occurred in Precam­
brian time producing several long barriers which extended in north­
northeast to south-southwest direction across the district forming 
two or more troughs. Two of the troughs have been positively 
recognized and designated as the eastern and western troughs, each 
characterized by their entirely different geologic series of formations 
( figure 6g). The formations of the two troughs are now in close 
contact, due principally to the fact that folding and faulting along 
numerous fault planes has carried the rocks of ,the eastern trough 
westward. The eastern trough ha:s been tenned the Levi,s trough 
(Ulrich and Schuchert, '02) from Port Levis in Canada, and in this 
trough occur the Lower Cambrian beds and the long series of grap­
tolite shales, the Schaghticoke, Deep Kill and Normanskill shales and 
the Snal<:e Hill beds of Canadian and Ordovician age. The western 
or Chazy trough, to the southern extension of which has been given 
the name Lower Mohawk trough (Ruedemann, 'r4), contains the 
"normal series" of beds, those listed above and below them in 
descending order the Canajoharie shale, Glens Falls limestone and 
Amsterdam limestone of Middle Ordovician age and the Little Falls 
dolomite, Theresa formation and Potsdam sandstone of Ozarkian 
age. It is thus seen that no formation up to the Silurian is common 
to the two series or troughs, which, according to the records left in 
sediments and fossils, persisted through Ordovician time. In the 
Cambrian, Ozarkian, Canadian and Ordovician· periods this was due 
to oscillating movements which alternately drained and submerged 
the two troughs, the one being drained while the other was sub­
merged ; in the Silurian and Devonian periods this was brought about 
partly through an hiatus of nondeposition and partly through ex­
tensive erosion of the formations outside of the Helderbergs. The 
formations of the two troughs are given below ( adapted from Ruede­
mann, '30, p. 27). 
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Systems Western Trough Eastern Trough 

Upper Devonia.n........ ......................... Rensselaer grit 

''Oneonta" beds 
Hamilton shale and flags · 

Middle Devonian ..•... , "Marcellus black shale" 
Onondaga limestone 
Schoharie grit 

Esopus grit 
Orislqi.ny sandstone 
Port Ewen limestone 

Lower Devonian ....... Alsen limestone 
Becraft limestone 
New Scotland limestone 
Kalkberg limestone 
Coeymans limestone 

Manlius limestone 
Upper Silurian ......•.• Rondout waterlime 

Cobleskill limestone 

Ordovician -
Silurian interval •....• Brayman shale 
Upper Ordovician .•.. Indian Ladder beds 

Schenectady beds • 
Canajoharie shale ....... ' ·· Snake Hill shale 

Middle Ordovician .••... Glens Falls limestone .... Tackawasick limestone 
and shale 

Amsterdam limestone .... Rvsedorph conglomerate 
Magog shale; . 

Lower Ordovician ...... . ............. ~ ......... Normanskill shale 
(Bald Mountain lime-

stone) 

Canadian•••••.•...•... ... .. ......... ··········· Deep Kili shale
Schaghticoke shale 

Little Falls dolomite 
Lower Ozarkian; ....... Theresa formation 

Potsdam sa.ndstone 

Schodack shale · and lime-
stone 

Troy shales and lime-
Lower Cambrian .•...•. • • • • • • • • • " ..... ~ •• " • 11 ..... stones , ... , . 

Diamond rock quartzite 
Bomoseen grit · 
Nassau ·beds 

Precambrian.........•. Precambrian rocks•••.•.. Precambrian rocks 

https://Orislqi.ny
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On the Berne quadrangle the formations of the western trough 
begin with the Schenectady beds . 

. ;i: SCHENECTADY BEDS 

The Schenectady beds received their · name from typical exposures 
in the vicinity of Schenectady (Ruedemann, '12). They overlie 
the Canajoharie shale in the Capital District and are now known to 
be of upper Trenton age (Ruedemann, '12, '14, '30), though previ­
ously they were included in the "Hudson River" group and con­
sidered -01 Lorraine or Frankfort age, because of the identification 
at the time of the underlying black Canajoharie shales with the Utica 
shale and the fact that lithologically these beds are like the Lorraine 
bedsi Ruedemann ('30, p. 33, 34) states as follo,vs regarding the 
age of the Schenectady formation: 

The Schenectady beds are overlain by the Indian Ladder beds. 
The latter are of younger than Utica ( of Eden) age. Provided there 
is no hiatus between the Schenectady and the Indian Ladder beds 
corresponding to •the Utica shale, it is to be inferred that the upper 
part at. least of the Schenectady is of Utica age, although the fauna 
does. not give any support. to this view. Indeed, Doctor Raymond 
('16) has suggested that the Schenectady beds are of Utica and 
probably also of Frankfort age. The fossil evidence, however, is in 
favor of the Trenton age of· the formation and the Utica aspect of a 
portion of the fauna is undoubtedly due to the shaly facies. This 
evidence will be given later when the fauna is discussed. To this 
may be added that the Schenectady formation rapidly dwindles west­
ward and that the Utica, as well as the Frankfort shales, do the same 
eastward in the upper Mohawk valley . 

. The· Schenectady beds occur in the southwest corner of the Sara­
toga quadrangle and from there extend in a broad belt (six to eight 
miles wide in the Capital District along the westernmargin), between 
Schenectady and the Helderberg escarpment, reaching. into the 
Schoharie valley ( at Schoharie village). This formation ha,s a thick­
ness of at least 2000 feet and consists of grits and sandstones with 
interbedded black and gray argillaceous shales which form a monoton­
ous, uniformly alternating series throughout the whole formation. 
The thickness of the formation, which has not bee.n measured, is 
inferred from the width of the belt and the general dip ( r40 feet 
to the mile between Amsterdam and the Helderbergs, giving approx­
imately 1700 feet thickness; Ruedemann, '12, p. 39). Ruedemann 
cites a well at Altamont in which the drill started 595 feet below the 
top of the Indian Ladder beds and passed through 2880 feet of 
sandstone and shales before reaching the Trenton limestone (ref. 
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cit., p. 38). Allowing 1200 feet at the base for the Canajoharie 
( Cumings, ref. cit. p. 466) and 300 feet for the Indian Ladder 
beds, which field work on the Berne sheet would indicate is more 
than generous, he thus has left a thickness of I8oo to 2000 feet 
for the Schenectady beds. The dips along the line Aqueduct (near 
Schenectady) to Schoharie, mostly southwest to west, amount to 
1°-2° (frequently 5°, as at Aqueduct) indicating a thickness of 
more than 2000 feet (2681 feet with 1° dip). Continuous sections 
amounting to more than 1000 feet have been studied, as the one at 
Waterstreet Hill near Rotterdam west of the Capital District (Cum­
ings, 'oo, p. 451-52). 

The astonishing cause of the thickness of the Schenectady beds 
has been explained (Ruedemann, '12, p. 39; '30, p. 34) as due to 
deposition in a sinking basin in front of the rising Green Mountain 
folds to the east and the basin being rapidly filled with sediments. 
Sun-cracks or shrinkage cracks found in the thinner. sandstones 
( as shown in the Bozen kill area), frequent layers of mud pebbles 
which occur. mostly on top of the sandstone beds when the latter are 
followed by argillaceous shales, cross-bedding with plunge structure 
and also, among other features, a very rapid change in the thickness 
of the beds, all indicate shallow water origin for most of. the shales 
and sandstones of the Schenectady beds. Ruedemann ('12, p. 41) 
expresses the following views regarding the causes . of the struc­
ture of these beds: 

The constant alternation of more or less coarse sandstone with 
shales is indicative of a frequent shifting of the conditions, presum­
ably through currents, either reversal (tidal) or continuous currents. 
There is sometimes clear evidence of absolutely regular or rhythmic 
shifting. Such a place for instance was observed in an abandoned 
quarry on the Bozenkill between Altamont and Delanson. The base 
is here formed by a compact bed of sandstone some 15 feet thick. 
This sandstone is abruptly followed by dark argillaceous shale in 
which higher up thin sandstone layers appear, that become more 
frequent until another thick sandstone bed is formed, like the basal 
one. This in turn is cut off by a. shale that gradually yields to sand. 
The whole cycle is in this place repeated three times, shales and sand­
stones being each of equal thickness, the whole indicating a most 
remarkable regularity of change of deposition which on account of 
the very shallow water character of the rocks of that locality may 
well. have been a condition due to reversal or tide currents. 

Conditions exactly duplicating those found in the Schenectady beds 
have been described by Sheldon ('28) in a paper on sedimentations 
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in the Middle Portage rocks and are discussed by Rttedemann ('30, 
p. 35): 
• She finds that these Portage sandstones begin abrnptly above the 
shale as a massive sandstone with scattered mud pebbles, that above 
this flat sedimentation prevails in the middle and minute cross-bed­
ding and ripple marks at the top. This succession is the result of a 
regularly diminishing current, which in the first stage kept the •sedi­
ments thoroughly churned, then in the middle produced distinguish­
able channels and finally diminished enough to produce ripples at the 
bottom. Sheldon sees the cause in fluctuations in the strength of 
the transporting waters. If fluctuations in the power of moving 
water alone is the cause, the alternations in the Schenectady . beds 
would indicate gradttally increasing currents from the shale to the 
sandstone. 

The alternating shales and sandstones ( called blttestones) of the 
Schenectady formation have been quarried for many years in various 
places, as about Schenectady and Aqueduct, about Duanesburg and 
near Delanson, largely for crushed stone. Two such quarries, now 
abandoned, are accessible· along the Delaware and Hudson railroad 
tracks, a'bout three miles northwest of Altamont (figure r3). For­
merly considerable quarrying was carried on in the Schenectady beds 
for dimension stone. The sandstone used for building purposes is 
fine-grained and of a light gray or greenish gray or bluish color and 
weathers to a mellow yellowish tint. Some of these quarries are still 
active about Schenectady. The quarrying is made relatively easy 
by the even-bedded and well-marked jointed structure of the forma­
tion. This Schenectady bluestone has been used in the construction 
of many of tl:ie older buildings in the Capital District (ref. dt. 
p. 199-200; Smock, '90, p. 329), among them in Albany, St Peter's 
Protestant Episcppal Church, on State street; the Protestant Epis­
copal Church of the Holy Innocents, corner of North Pearl and 
Colonie streets; the Second Presbyterian Church on Chapel street ; 
St Joseph's Roman Catholic 01Urch, Ten Broeck street. In 
Schenectady the bluestone has been used in the East Avenue Pres­
byterian Church, in the new Armory and the Memorial Hall of Union 
University; in the church at Menand's station and at Watervliet in 
St Patrick's Roman Catholic Church. 

Although the area of the Schenectady beds on the Berne quad­
rangle is fairly well covered with till, there are plenty of outcrops 
to be studied along roads, in railroad cuts and in stream beds. The 
soil covering is so thin in many places that new work on the roads 
exposes the rock in cuts along the road or at least in the ditches. 
Outcrops are fairly abundant along the roads north of West Town-
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ship and south of Quaker Street. The best outcrops for the study 
of the Schenectady beds and the ones most accessible are those along 
the branches of the Black creek north (Cave gulf) and south (Indian 
Ladder gulf) of the old Indian Ladder road; along the road between 
Altamont and East Township, especially where it mounts the hill, and 
in the stream immediately southeast; along the Delaware and Hud~ 
son railroad trackis for about three miles northwest of Altamont and 
in the Bozen kill and its side branches ( from west), also north­
west of Altamont (figures 14, 17)'. 

In the exposures. in Indian Ladder and Cave gulfs the dark shales 
of the Upper Schenectady formation are seen and graptolites may 
be found here. Very heavy gray, coarse sandstone beds, 15 feet and 
more thick, are . found in the upper part of the formation west of 
Altamont and are well exposed along the state road near the top of 
Altamont hill. Sphenophycus latifolius occurs abundantly in these 
beds, which are very even-grained. Shore markings such as big 
mud pebbles and mud flows are common. Beneath the heavy beds 
are thin-bedded gray shales and sandstones. · 

'Dhe remarkable alternation. of sandstones and shales of the Bozen 
kill has already . been described. In the upper (western) branches 
of this creek continuous outcrops are found extending through 200 

to 300 feet of rock which consists prevailingly of bl.uish and greenish 
shales .with several intercalations of sandstone beds .sometimes reach­
ing a thickness of 15 feet. These beds are nearly barren. A few 
fragments of eurypterids were found in the lowest part (Ruedemann, 
'12, p. 48) and a specimen. of Trocholites ammonius loose in the 
stream .bed. 

About one mile northwest of Altamontwhere the road approaches 
the creek (near the junction with a. branch road directly north) 
is an excellent section in which to study the succession of beds .and 
the transition from shale to sandstone. There are about ten feet 
of shale. First the :shales are thin; then sandstone bands appear, 
quarter and half-inch bands between tlle shales; then one, two and 
·three-inch sandstone beds. This succession is repeated hundreds of 
times throughout the whole formation.. · 

The cuts along the Delaware and Hudson railroad are particularly 
well worth study. The first c:ut (about two miles from Altamont) 
shows a section of 20 to 25 feet of rock displaying well the alterna­
tion of shales and sandstones. Even the thin. beds thicken or thin 
in. either direction and not any of ,them is continuous if traced out. 
The beds dip to the southwest, with an amount of 1° as in the 

· Helcierbergs. A mile north of this cut are another cut and two 
abandoned quarries. At the top in the cut is a ten-foot sandstone 
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Figur~ 13 QnarrJ· in Schenectady beds along the: Delaware and Hudson railroad in the Bou:n 
Kill valley. The pinching out of the heavy sandstone b,:ds is very dearJ,, shown here. (Photograph 
by E. J. Stein) 
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Figurcc q along the Bozt:n a n1ile::; 1H)rtl1,\·est ~-\ltau1ont. ~rhe 
change fn.:in1 hea ,·y saudslone clearly ( Photograph by J. Stein) 
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bed ; below this three feet of ·shale and thin sandstone layers; then 
an r8-inch bed of sandstone with three or four-inch shale seam inter­
bedded; below, shale and thin sandstone layers. Clay balls, formed 
during deposition by the sand coming in and overwhelming the 
mud, are seen in the bottom of the heavy sandstone beds. The old 
quarry at the right ( east) shows only the upper heavy bed ( lO to IS 
ieet). The I5-foot heavy sandstone layer below the level of the 
quarry forms a fall in the near-by stream. Two sandstone beds of 
less thickness form falls farther down. All the side streams of the 
Bozen kill are typical hanging valleys, because the Bozen kill has 
eroded its valley more rapidly. The quarry at the left (west) is now 
filled with water but a good section remains. Here the action of 
shifting currents, resulting in the pinching out of beds in either 
direction is beautifully shown. 

About an eighth of a mile beyond this quarry another hanging 
valley joins the main stream. A splendid section is found here, 
especially well shown at the junction with the main creek. At the 
top of the section is a ten-foot sandstone bed, then in descending 
order, 30 feet of shale with one to two-foot sandstone beds; five 
feet of sandstone; eight feet of sandstone with thin shale partings; 
four feet of sandstone; IS feet of shale with half foot beds of sand­
stone; t~n feet of solid shale; 30 feet of sandstone with thin shale 
partings which thicken in lower ten feet ; below this in stream bed 
(below junction of small side stream) four feet of shale and then 
heavy sandstone in the creek bottom. 

Other sections in these tributary hanging valleys may be obtained 
by following the road beyond (northwest of) the first railroad cut. 
These tributary streams reach the level of the main stream by one 
fall or a series of falls and it is possible to climb down from the 
road to the foot of the falls a11d study the sections. 

The combined faunal list ( see figure 15) of the Schenectady 
fonnation (Ruedemann, 'rn, p. 48; '30, p. 35) consists of: 

Plants Pelecypods 
Sphenophycus latifolius (Hall) Saffordia ulrkhi Rited. 

Graptolites Gastropods 
Corynoides sp. Rited. MSS. Cyrtolites cf. ornatus Conrad Dictyonema multiramosum Rued. 
Azygograptus sp. nov. Comtlarids Mastigograptus · sp. nov. cf. simplex

Walcott · · Canul aria trentonensis Hall var. mul­
M. sp. nov. · ticosta Ri1ed. 
Diplograptus vespertinus Rited. 
Climacograptus spinifer Rued. · CePhalopods 
C. typicalis Hall Cyrtoceras sp. 110v. 
Lasiograptus (Thysanograptus) eu­ Spyroceras bilineatum (Hall) 

charis (Hall) Trocholites ammonius Com-ad 
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Figure rs Schenectady beds fossils. (Seaweed, A; graptolites, B-F; 
brittle star, G; brachiopods, H-J; pelecypod, K; gastropod, L; conularid, 
M; cephalopods, N, 0; trilobites, P, Q; eurypterids, R, S). A SPlienophycus 
latifolius, x ¾, B Climacogi·aptus spinifer, x 2½, C Lasiograptus 
(Thysanograptus) eucharis, x 5. D Diplograptits vespertinits, x 2¾. E 
Clinwcograptus typicalis, x 7, F Dictyonema 1nitltira1nosum, x 2¾. G 
Taeniaster schohariae, x 2¾, H Dalmanella rogata, x ¾, I Lingula 
rectilateralis, x ¾, J Leptobolus i11sig11is. I( Saff ordia itlrichi, x 2½, 
L Cyrtolites ornatus, x ¾, M Conularia trentone1isis, x ¾, N Spyroceras 
trilineatum, x ¾. 0 Trocholites ammonius, x ,½. P Triorthrus becki. 
Q Cryptolithus tessellatus. R fawypterus pristinus, x I¼, S Httghmilleria 
magna, x ¾. 
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Crfooids Trilobites 
Stem joints Triarthrus becki (Green) 

Isofrlus gigas DekaySta,rfish (Brittle stars) Cryptolithus tessellatus Green
Taeniaster schohariae Rued. 

Ostracods
Worms Primitia sp.

Serpulites sp. Eurychilina cf. subrotunda Ulrich 

Brachiopods Eiwypterids 
Lingula (Pseudolingula) rectilateralis Eurypterus pristinus Clarke and Rued. 

Emmons mut. major Rued. E. megalops C. & R. · 
Lingulasma elongatum Rued. ('r6, E.? (Dolichopterus ?) stellatus C. & R. 

p. 70) E.? longiceps C. & R. 
Leptobolus insignis Hall Dolichopterus frankfortensis C. & R. 
Dalmanella rogata Sardeson D. latifrons C. & R. · 
Rafinesquina ulrichi lames Hughmilleria magna C. & R. 
Plectorthis plicatella Hall Pterygotus nasutus C, & R. 
Orbiculoidea sp. Stylonurus? limbatus C. & R. 

Ruedemann ('30, p. 36) comments upon the fauna thus: 

This fauna contains, on one hand, elements of the Utica fauna, on 
the other, Trenton biota, and finally a large element of its own. 
The Utica elements are for the most part forms connected with the 
shaly fades and therefore already appearing in the Canajoharie 
shale. Such are Climacograptus typicalis, Lasiograptus eucharis, 
Leptobolus insignis. The forms pointing to the Trenton age are 
Conularia trentonensis, Spyroce1-as bilineatum, Triarthrus becki (the 
Utica form being T. eatoni), Cryptolithus tessellatus. The species 
apparently restricted to the Schenectady beds are: Sphenophycus lati­
folius, Dictyonema inultiramosU111,, Taeniaster schohariae, Saffordia 
ulrichi and especially the eurypterids. 

The fact that the Schenectady shales and sandstones are often 
densely filled with remains of the peculiar seaweed Sphenopliyciis 
latifolius agrees well with the evidence of shallow water or shore 
origin for tl1ese beds. This seaweed is considered the most reliable 
index fossil of the formation. It is found in the highest of the 
Schenectady beds above Altamont. · 

Only a single specimen of the brittle star (ref. cit. p. 37) was 
found below the village of Schoharie. 

The eurypterids, regarded as the most striking element of the 
Schenectady fauna, constitute the largest Ordovician eurypterid 
fauna yet known (ref. cit.), and until Ruedemann' s discovery of 
.this fauna a few fragments from the Cincinnati region, formerly 
described as graptolites, and Walcott's Echinognathus (Utica frag­
ment) were the only eurypterids known. The quarry (Deltbam 
quarry) in which the eurypterids were found, and which was tl1e 
principal eurypterid' locality ( situated on the outskirts of Schenectady 
between Van V ranken avenue and the river), has been filled, in and 
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the district built over. Ruedemann states that he found the euryp­
terids in the shales between the sandstone (bluestone) banks and 
with them a fauna of graptolites, trilobites and other fossils. Other 
localities listed by him, where were found smaller collections of 
eurypterids less favorably preserved, are the bluestone quarries about 
Duanesburg and near Delanson and on Waterstreet hill near Rotter­
dam junction. He considers it probable that the seaweed Sphenophy­
cus, the eurypterids and the graptolites also are well distributed 
throughout the whole formation (ref. cit.) 

In concluding his discussiot1 (ref. cit.) of the Schenectady beds 
Ruedemann sums up as follows : 

It is quite apparent that the hnndred-fold repetition: of sandstone or 
grit beds and shale together with the eurypterids, seaweeds and scat­
tered graptolites and other marine fossils indicate conditions of 
deposition different from those usually found. We have already 
seen that the beds were laid down in a. basin or trough extending 
north-south or more correctly north-northeast to south-southwest in 
the direction of the.. later Green mountain folding, and that this 
basin was rapidly sinking. The writer sees in the lithic and fauna! 
conditions evidence of currents that brought in the material probably 
from the northeast; in times when they were very strong the sand­
stones were deposited; when they were weak the shales were formed, 
the black shales with the graptolltes indicating the times of least 
motion of the water. Others would consider these beds as the result 
of rapidly changing depth of. water and the moving up or down of 
the shore line, and still others see in them delta deposits. 

12 INDIAN LADDER BEDS 

This formation is typically exposed in the Black Creek ravine, 
Indian Ladder gulf, hence the name (Ruedemann, 'r:2) .. These beds 
extend from there, rapidly thinning below the Helderberg escarp­
ment, to the north and to the south. They disappear a short distance 
south of the village of New Salem on the south, but they can still 
be recognized in the ravine above the· village. To the north only 
a few feet are found after crossing the Altamont-Knox state road, 
and within two and a half miles to the west no indications of the 
beds are found (figures 12., 16). They are well exposed below 
Hailes' cavern in Cave gulf to the north of the old Indian Ladder 
road. This locality, the type section (figures I, 18) and a third 
exposure near the fault about a mile southeast of the Indian Ladder 
together give a fairly complete section of the Indian Ladder beds. 

· With the discovery of a· fauna in the Black Creek ravine this 
formation was separated from the Schenectady beds. The· fauna 
was found to be younger than Utica age, corresponding to that of 
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the Southgate member of the Eden shale about Cincinnati and in 
age to the Frankfort shale of central New York (Ruedemann, 112, 

'30). 
The type section and also the best section of the Indian Ladder 

beds is along the upper left branch of Black creek, forming the fall 
and deep ravine in Indian Ladder gulf, south 0£ the old Indian 
Ladder road (figure 19). This section may be reached from the 
John Boyd Thacher Park or from the Voorheesville-Altamont state 
road. The section ,is described as follows (ref. cit. 112, p. 50; '30, 
p. 38): 

The section comprises about 410 feet (aneroid measurement), of 
which the lowest 100 feet are dark gray to black argillaceous shales 
with two thick sandstone bands ( each about four feet), while the 
next 100 feet are of a character not met with in the Schenectady 
beds. They consist of rapidly alternating gray shales and thin yellow 
rusty-looking, somewhat calcareous sandstone layers, one-half to one 
inch or more thick. The uppermost part of this portion becomes 
quite sandy. Nearly 100 feet are there covered, while some 120 feet 
at the top consist of prevailingly heavy sandstone beds with inter­
calated dark arenaceous and argillaceous shales, and an occasional 
thin limestone band. The top is formed by a white hard sandstone 
bank three and one-half feet thick and consisting largely of rounded 
sand grains. This is separated by shale, one layer of which consists 
of pyrite, from an underlying gray sandstone bed, also composed of 
rounded grains. The sandstone beds of this upper part of the forma­
tion are extremely irregular courses ; in one case a bed was seen 
to run out within ten feet from four feet to one-half a foot. 

The dip of the beds in this section is rapid to the southwest and 
is about the same as the beds above and below. All the heavy sand­
stone beds show plunge structure, which with the mud flows ,seen 
on the sandstone slabs and the characteristic mud pebbles in the 
sandstone indicate rapid· current action. Where fine black fissile mud 
shales alternate with sandstone layers a change in the character of 
the current is indicated or a difference in elevation, since ,the shales 
are deposited in deeper water. 

The uppermost Indian Ladder beds are exposed in· an excellent 
section. in a ravine about a mile southeast of the Indian Ladder near 
the fault (marked by a scar in the cliff due to dropping out of large 
block of the limestone). Here is a complete exposure of upper 
Indian Ladder beds, Brayman shale, Rondout waterlime and the 
Manlius and Coeymans limestones. At the top of the Indian Ladder 



17 Schenectady beds uear (111c of the hanging valleys joining the 
Hazen kill front the W(:st, showing the gradation from shales through 
thin-bedded smidstones to heavy sandstone beds. (Photograph by E. J. 
Stein) 



1:igurc 18 ·.,ear 1·iew "[ ll1e l11dia11 I.adder lwd, sl111wi11g 1l1c l1ca1·y 
sall(lst,111(' heels al lite ha,e ()[ Lite scctio11 a11d tile i11tcrl)('d(kd tlii11 cakare(}US 
sa11dstotll' ha11ds 111 tlic sli;ilc., ah"n'. ( l'l1ot:ognq1h liy I<'.. _I, Stei11) 
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beds just beneath the Brayman shale is a seven-foot sandstone bed; 
below this are 20 feet of alternating dark, fine shales and thin beds of 
sandstone with the shales increasing downward; then a ten-foot 
bed of solid sandstone, beneath which is a considerable thickness 
of dark gray shale. This section, which is just over the southern 
boundary of the Berne quadrangle, is well worth study. 

In the ravine at Hailes' cavern (Cave gulf) the Indian Ladder 
beds are covered down to 70 feet below the base of the Manlius, 
that is, at least 65 feet below the top of the formation, which means 
that this section probably follows very closely beneath the one 
described above. In descending order are exposed five-foot, two­
foot and three-foot heavy sandstone beds; five feet of alternating 
sandstones and shales; 30 feet o.f black shales with yellowish sandy 
layers; ten-foot heavy sandstone bed; three and one-half feet of 
dark shale; one-foot and five-foot sandstone beds; Ir inches of thin 
shale and sandstone beds; ten inches of thin-bedded sandstone; one­
foot heavy sandstone bed; two feet four inches of thin sandstone 
beds and shales; three feet of black shales. Below this are about 200 

feet of talus. Exposures of the upper Schenectady and lower Indian 
Ladder beds are also found in the lower part of this ravine, best 
reached from the Altamont state road. In this section the lower 100 

feet of black shales are exposed and above this 45 feet of the rapidly 
alternating gray shales and calcareous sandstone layers followed by 
heavy talus ( figure 20). Aneroid measurements give 40 to 50 more 
feet of this formation in the Cave gulf than in Indian Ladder gulf. 

The Indian Ladder beds are on the whole extremely barren. The 
majority of the fossils have been found in the exposures at the foot 
of the old Indian Ladder road (Walcott, 190, p. 345) and, particularly, 
in the section in the Black creek ravine, Indian Ladder gulf (Ruede­
mann, '12, p. 51; '30, p. 39). Very careful searching discovered in 
the lower 100 feet of shales a small graptolite faunule, and the thin 
calcarebus sandstone beds of the second hundred feet have yielded 
a second faunule ( figure 21). 

The fossils furnished by the shale (ref. cit.) are: 

Gra.ptolites 
Dictyonema arbusculttm Ulrich. 
Diplograptus cf. nexus Riied. 
Dicranograptus nicholsoni Hopleirtsoii. 
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The fauna of the calcareous shale, determined by E. 0. Ulrich, 
(ref. cit.) comprises: 

Cystoids Bryoaoans (continued) 
Calyx plates and columna!s of cystoid HeloPQra sp. nov. 

allied to Cheirocrinus Rhinidictya cf. parallela (James) 

Brachiopods Crinoids 
Rafinesquina ulrichi (James) Cril/oid columnals (Heterocrinus) Plectambonites centricarinatus Rued. 
P. plicatellus (Ulrich) Machaeridians Dalmanella multisecta (Meek) 

Lepidocoleus jamesi H. & W. 
Trilobites 

Bryoeoans Cryptolithus bellulus (Ulrich) 
Hallopora onealli (James) Ulrich Acidaspis crossota Locke 
Arthrostylus tenuis Ulrich Calymene sp. 

Ruedemann also lists in his earlier paper ('12, p. 51) the pteropod 
Tentaculites cf, fle:i:uosus Hall; the ostracod Ceratopsis. chambersi 
(Miller), typical; and the trilobites Ceraurus pleure:i:anthemus Hall 
(fragments) and Dalmanites (Pterygometopus). sp .. (small cranidia). 

Southeast of the Indian Ladder area the Indian Ladder beds have 
been described from only two places, the Countryman Hill section 
and another locality south of New. Salem (Prosser & Rowe, '97, 
p. 334, 338; Ruedemann, '30, p. 39). In the New Salem •section 80 
feet of gray and black, partly sandy beds (which may be Schenectady 
or Indian Ladder beds) have been observed in the . ravines leading 
from the village to the state road above, and 15 feet of the charac­
teristic, yellowish- weathering, calcareous sandstone intercalations are 
exposed 30 feet below the base of the Manlius, with blocks of the 
heavy top sandstones in little disturbed position farther up; Ruede­
man years ago found in the . shales of this locality two species of 
graptolites, Dicranograptus nicholsoni and Climacograptus. typicalis 
var. In the outcrop about half a mile to the east the contact between 
the Ordovician shales and the .overlying beds is shown. These dark 
blue to olive-tinted argillaceous shales just under the cliff have 
furnished no fossils and Ruedemann (ref. cit.) regards them as 
lithologically noncommittal. 

Westward, between Altamont .and Schoharie the uppermost• part 
of the Ordovician is nearly everywhere buried under drift. The 
occurrence of orange-colored limestone has been recorded in a road 
ditch halfway between East and West Township, ten feet below a 
ledge of Manlius limestone (auth. c#., '12, p. 53). The writer has 
been unable to locate any outcrop of Indian Ladder beds on the Berne 
quadrangle more than about two and a half miles west of Altamont. 
In a small ravine on the north side of the state road to Knox, one 
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Figme 20 The luwer vart the ravine below Tlailcs' cavern, Cave gulf. 
.'\ talus uf mm1c•rous h11gc o( larg·rly from the 
cliff aho1·c, is found here, making clini'>ing and rc,111plt'ttly 
hicli11g the lndi;rn Ladder beds. (Photograph hy E. J. 
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quarter of a mile from the junction with. the Thompsons Lake road, a 
few feet of calcareous sandstone were observed which may represent 
the Indian Ladder beds. A short distance beyond the top of the 
Altamont hill a road turns south past the High Point Cemetery. 
Along .this road Schenectady sandstone with S phenophycus latifolius 
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Figure 

I 
21 Inc!.ian Ladder beds fossils.• (Graptolites, · A-C; bryozoan, 

D, E; brachiopods, F-H,· trilobite, I,· echinoderm, /). A Dicra1iograptus 
1ucholsoni, x 5. B, C Dictyonema arbusculmn, x 2½, with enlargement, x 5. 
D, E Hallopora 01U!alli, x 2, with enlargement, x 4½. F Plectambomtes 
centricarinatus, x 4 G Rafinesquina ulrichi, x 5. H Dalmanel/a nvultisecta. 
I CryPtolithus bellulus, x 2. J Lepidocoleus famcsi, plate x 7½, 

was found 16o to 165 feet (aneroid measurement) below the base of 
the Manlius limestone. Near the cliff and about 35 feet below the 
base of the Manlius, sandstone, apparently Schenectady, occurs in 
the ditch. Twenty-two inches of yellowish calcareous sandstone are 
exposed in the ditch five feet above, and may belong to the Indian 
Ladder beds. The thickness of the Indian Ladder beds here, there~ 
fore, allowing for some Rondout waterlime and Brayman shale, can 
not be greater than 16o feet, and the possibility is that there are no 
more than 30 or. 35 feet of this formation. 

Ruedemann (ref. cit. 1p. 40) concludes his treatment of the Indian 
Ladder beds with the following discussion of their origin and age: 

The Indian Ladder beds 'with their restricted horizontal distribu­
tion, east and west1 in spite of the great thickness · that they attain 
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at tlie Indian Ladder, represent a puzzling. formation, especially since 
their fauna is nowhere else represented in eastern New York. It is, 
however, of the same age as that of the Moose Creek member of the 
Whetstone Gulf formation of central New York, corresponding to 
the Southgate member of the Eden fonnation (Upper Ordovician) 
of Ohio. It is to be inferred from the distribution of the rocks and 
the character of the fauna that the Indian Ladder beds represent an 
independent advance of the Eden sea from the south northward in 
one of the long troughs developing in the Appalachian region. In 
Pennsylvania the Martinsburg shale represents in part the Eden 
formation and it is probable that this isolated occurrence of a forma­
tion, younger than Utica, has there its derivation. 

3 BRAYMAN SHALE 

These shales were named (Grabau, 'o6) from their occurrence at 
Braymansville in Schoharie county. At the type locality this forma­
tion reaches a thickness of 40 feet and consists of olive or grayish 
clay shales often alternating with bluish beds and weathering to a 
lighter color, having the appearance of a solid mud bank. Concretions 
of iron pyrites of all sizes are very abundant, although usually they 
are not larger than a man's fist. Oxidation of the iron pyrites 
changes the exposed portions to an ochery color and commonly stains 
the surrounding shales. A good outcrop of the Brayman shale, very 
accessible for study, occurs on the left bank of the Schoharie creek, a 
short distance above the Fair street (Gebhard) bridge on the old 
Gebhard farm (now owned by R. Veenfliet). Here the Brayman 
shale is seen in several excavations made in search of ore, overlying 
the Schenectady beds and overlain by the Cobleskill limestone. 

The Brayman shale as observed on the Berne ·sheet is not typical 
and it is exposed in only a few places. In the Indian Ladder region 
at the foot of the waterfalls of Outlet and Minelot creeks (Indian 
Ladder gulf) the seven-foot bed of sandstone at the top of the 
Indian Ladder beds is overlain by two feet four inches of greenish 
rock, sandstone to coarse arenaceous shale, in which iron pyrites is 
very abundant (figures r2, r6). The rock is soft and rots away 
easily, hence the scarcity of outcrops. The best exposure in this 
area is found at the base of the cliff just over the edge of :the Berne 
quadrangle in the small ravine near the fault line, about one mile 
southeast of the Indian Ladder. Here the two feet four inches of 
pyritiferous Brayman shale is seen to be separated from the under­
lying heavy sandstone of the Indian Ladder beds, by a disconform­
ity plane full of pyrite. The disconformity between the Brayman 
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shale and the overlying Rondout waterlime is well shown here and 
also at Minelot falls. Farther to the southeast on the Albany quad­
rangle this shale, exposed in a glen one-half mile south of New 
Salem, has dwindled to ten inches. Still farther to the south in the 
Feura Bush (South Albany) stone quarry (Callanan Road Improve­
ment Company) occurs a thickness of nine feet of shale charged 
with an abundance of iron pyrites and giving the same analysis 
(R Jones, 1930) as the Brayman shale in the Schoharie area. · Some 
consider it possible that this shale represents the Brayman shale; 
others continue to regard it as Rondout waterlime as formerly. 

In the northern portion of the Berne quadrangle the Brayman 
shale has been found exposed only near Gall11pville, five miles east 

· of Schoharie. Farther to the east this formation is very likely 
slightly overlapped by the Cobleskill limestone. The exposure at 
Gallupville was found on the west side of the first road to the right 
west of Gallupville, about a third of a mile from the main road, at 
the second bridge. C. A. Hartnagel has told the writer that there 
should be about 17 feet of Brayman shale here and at the most no 
more than 22 feet, (27 feet in Schoharie area). The exposure was 
studied by Hartnagel and H. L. Alling some years ago when the 
exposure was fresh. A landslide has since covered these shales 
leaving a gap of 25 feet between the exposed base of th~ Cobleskill 
limestone and the Schenectady beds below. By digging into the 
debris just below the Cobleskill some Brayman shale was exposed. 

No fossils have yet been found in the Brayman shale, and its 
age therefore has remained uncertain. When first described (Prosser 
and Rowe, '99) from the New Salem and Indian Ladder region it 
was thought that these shales possibly represented the attenuated 
Ointon formation. It has been considered of Salina age (Upper 
Silurian) by Hartnagel, Clarke, Alling ('28, p. 97--102) and others. 
Grabau {'06, p. rn4) regarded it as "probably the partial' equivalent 
of the lower cement bed of Rosendale" (Salina beds of western New 
York). Moreover he argues that the Brayman shale by its lithic 
character and the nature of the contact is more sharply set off from 
the overlying beds than the sandstones below, and he would draw the 
boundary between the Ordovician and Silurian somewhere below in 
the sandstone beds, considering ''.the sandstone beds immediately in 
contact with the Brayman shales as the equivalent of the Binnewater 
sandstones (ref. cit., p. 127)n. Ulrich and Rueclemann independ­
ently arrived at the conclusion that these shales probably represented 
a residual bed or soil of the Ordovician formed during an erosion 
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interval and representing the hiatus between the Indian Ladder or 
Schenectady beds (Upper or Middle Ordovician) and the Cobleskill. 
limestone or Rondout waterlime (Upper Silurian) above. "This 
conclusion.is based in part on the char11,cter of the .shale and in..part on 
its overlapping of various Ordovician formations (Frankfort shales 
in. west, Schenectady beds in the Schoharie region, Indian Ladder 
beds farther east). The Brayman shale is therefore not directly 
attachable to any of the Ordovician forµiations, but independent of 
them (Ruedemann, 130, p. 4r)." 

4 COBLESKILL LIMESTONE 

This limestone, resting immediately upon the Brayman shale in 
the Schoharie valley, was named (Qarke, '02; Hartnagel, '03) from 
its exposure on the Cobleskill, Schoharie county. Before this it was 
known as the "Coralline limestone" from its· great abundance of 
corals, a name given by John Gebhard, who began. to study the 
formations of the Schoharie region early in the nineteenth century. 
The Cobleskill limestone has been thoroughly studied by C. A. Hart­
nagel (ref. cit.). It is a typical coral fades and, while it does not 
show the reef character, it has the reef species. It is a heavy bedded, 
semicrystalline, fossiliferous limestone. Some parts of it consist 
largely of fragments of shells, crinoids and corals ; other parts are 
more muddy and consist largely of impalpable waterlimes. The forma­
tion on the whole is thin, having its greatest. thickness of 7 to. 30 
feet in east-central.New York and a thickness of five to eight feet in 
western New York (figures r2, r6). To the dolomitic phase,«Bull­
head limestone,'' in Erie county, which Hartnagel regards as a little 
later faunal development than the Cobleskill, the name "Akron dolo-­
mite''. (Scherzer and Grabau, '09) has been given. 

On the Berne quadrangle the easternmost outcrop of the Cobleskill 
has been found by the writer about one mile east of West Township, 
forming a ledge in the field on the south side of the highway. The 
outcrop here is between four and five feet thick and shows the 
characteristic Stromatoporas. Just north of Gallupville, in the 
section along the stream, discussed in connection with the Brayman 
shale, seven feet three inches of typical Cobleskill are exposed. The 
jointing of this limestone which cattses the rock to split into long 
narrow blocks, often of less width than thkkness, is shown here. 
At the base of the Cobleskill are here seen 15 to 18in.ches of water­
lime, which Hartnagel suggests (in conversation1 1930) may repre-

https://conclusion.is
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sent the Bertie waterlime. A graptolite regarded by Ruedemann as 
a form of Palaeodictyota, near Palaeodictyota clintonensis Ruede­
mann, has been found in these beds at Saltspringville, five miles from 
Cherry Valley in Otsego county (Alling, 128, p. 35, 36). Another out­
crop of the Cobleskill on the Berne sheet is found about three and a 
half miles to the northwest of the above occurrence. This outcrop of 
between four and five feet is quite accessible, occurring in the road 
and on the hill sl9pe to the east, about three-quarters of a mile south 
of the state road through Quaker Street (to west) and half a mile 
from the western boundary of the quadrangle. 

For good fossil collecting in this formation it will be necessary to 
go somewhat farther to th~ west. At Shutter Corners, about a 
mile and a half west of Gallupville, just outside the area of the 
Beme quadrangle, the Cobleskill with a thickness of perhaps 15 to 
20 feet (Hartnagel) forms a -ledge low in the hills at the south. lts 
coral reef character is shown here in the uneven, hummocky surface 
and it is very fossiliferous. . Hartnagel collected more than 30 species 
here. Another exposure, not .too far from the Berne area, accessible 
and affording fossil collecting, is found a short distance south of 
the Gebhard (Fair street) bridge at the old pyrite mine. Here the 
Cobleskill is well shown, capping the Brayman shale and displaying 
a marked jointing. 

Twenty-five species of fossils were described ,by Hall (1852, 
p; 321-38) and considered as a Niagaran fauna. The post-Salina age 
of the Cobleskill has long been established (Hartnagel, '03) and 
the list of fossils considerably increased (6o species for Schoharie 
county) . · The Cobleskill is characterized by a peculiar gastropod 
~nd cephalopod fauna (ref. cit. p. II09). Among the characteristic 
fossils (figure 22) of the Cobleskill are the corals Halysites catenu­
latus, Favosites helderbergiae var. precedens, Diplophyllum coralli­
ferum and the cup coral Enterolasww caliculum, and species of Stro­
matopora, (hydrocorallines), The coral C,yathophyllum hydraulicum 
and the brachiopod S pirif er eriensis are the distinctive fossils of the 
Akro11 phase. .In the Schoharie area and westward the .pelecypod 
llionia sinuata is characteristic and .the presence of the trilobite 
Lichas (Corydocephalus) ptyonurus always identifies the Cobleskill. 

Hartnagel states that 011 the Stevens farm south of Shutter Corners 
and three miles east of Schoharie, where the formation is partly 
exposed for some distance, he has found the best collecting ground 
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· · Figure 22 ·Cobleskill limestone fossils. ( Corals, A, B; brachiopods, 
C-1,'• pelecypods,. K, L; cephalopod, M; trilobite, N; ostracod, 0). A 
Fa:;;osites helderbergi.ae var. precedens, x ½. B Hal,sites catemclatl1s, 
x ¾, . C I, 2, 3 Spirifer corallinensis. D I, 2 Whitjieldella nucleolata. 
':!: I, 2 Spirifer eriensis, F Camarotoechia lamellata. G, H C. Utchfielde1isi.s. 
I Schuchertella interstriata, x ¾. J Cho11-etes jerseye11sis. K Pterinea 
securiformis, x ¾,_ L'Ilioma simtata, x ¾, MI, 2 Trochoceras (Mitroceras) 
gebhardi, x ¾, N I, 2 Lichas (Dicranogmus) ptyonurus, x 2. 0 Leperditia 
scalarir, x 2. 

https://helderbergi.ae
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for Cobleskill fossils yet observed. The following species are listed 
(ref. cit. p. rn7, nr8): 

Corals Gastropods 
Acervularia ( ?) inaequalis Hall Bellerophon (large sp.) 
Favosites helderbergiae var. precedens Bucania sp. 

Sch11chert Murchisonia ( ?) terebralis Hall 
Entemlasma caliculum Hall M.sp. 
Stromatopora concentrica Hall Pleurotomaria sp. 
S. constellata Hall Poleumita cf, crenulata Clarlu & Rued. 

· BrachiQpods Cephalopods 
Atrypa reticularis Linne Trochoceras gebhardi Hall 
Camarotoechia neglecta Hall T. turbinatum Hall 
Chonetes jerseyensis Weller Kionoceras darwini Billings 
Orthothetes ( Schuchertella) interstri- Orthoceras tmsitum C. & R. 

atus Hall . 0. (large) 
Rhynchonella (?) lamellata Hall Cyrtoceras sp. undet. 
R. pisum Hall & Whit. Worms 
Spirifer crispus var. corallinensis Cornulites arcuatus Con.Grabau 
S. eriensis Grabau Ostracads 
Stropheodonta bipartita Hall Beyrichia (2 species)
S. textilis Hall . . Leperditia jonesi Hall
Whitfieldella nucleolata Hall 
Ilionia cf. canadensis Billings Trilobites 
I. galtensis Whiteaves Calymene camerata C011, 
I. sinuata Hall C. niagarensis Hall 
Mytilarca sp. Dalmanites sp. undet. 
Pterinea securiformis Hall Homalonotus sp.
P. ·subplana Hall Lichas (Corydocephalus) ptyonurus
P. cf. subrecta Hall Hall 
Tellinomya equilatera.Hall Proetus sp. undet, 

5 RONDOUT WATERLIME 

The Rondout waterlime ( Clarke and Schuchert '99) received its 
. name from the fine development in the extensive quarries and cement 
mines in the vicinity of Rondout. This drab-color,ed waterlime, 
formerly known as the "Salina waterlime," extends as far west· as 
Seneca county, where it is overlapped by the Onondaga. In the 
intervening area it lies between the Cobleskill and the Manlius lime­
stones as far east as the neighborhood of West Township on the 
Berne quadrangle. Southeast of this locality on the Berne and 
Albany quadrangles it rests first upon the Brayman shale and then 
upon the Schenectady beds (Feura Bush quarry) and the Normans­
kill sandstone and shale ( South Bethlehem). The Rondout water­
lime is exposed in few places on the Berne quadrangle (also south­
east of this area on the Albany quadrangle) and is of varying but 
small thickness, except around Gallupville in the western part of 
this area (figures 12, 16). It is exposed in the Indian Ladder region 
along the Bear path at the .base of the cliff, at Hailes' cavern (two 
. feet four inches), at the two waterfalls and about a mile to the south-
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·east in a ravine near the fault line where the best section is found. 
Prosser ('oo, p. 54) gives the thickness as varying from three and 
three-quarters to four and three-quarters feet with the best exposure 
at the waterfall (second) ; but the writer has measured no more than 
three feet there and believes Brayman shale may be included in 
Presser's measurements. Near the fault line two feet eight inches 
are exposed in the cliff and .here is well shown the disconformity 
with the Brayman shales below and one with the Manlius limestone 
above, the latter also well shown at Minelot (second) falls. In the 
John Boyd Thacher Park (Indian Ladder) area the Rondout is not 
typical and may be recognized by its brownish color, thin banding 
and fine texture. Because of its soft nature it weathers back under 
the Manlius limestone diff, forming what has long been known as 
the Lower Bear path; and it is through this formation that springs 
at the base of the Manlius cliff issue. 

T.he greatest thickness of the Rondout on the Berne quadrangle 
is found in sections in the Gallupville area, along the first and 
second roads to the right on the north (left) side of the ravines. 
The section in the first ravine has been discussed in connection with 
the Brayman shale and Cobleskill limestone. Here 20 feet of the 
waterlime are exposed with the Manlius limestone outcropping five 
feet above. In the second ravine a ten-foot exposure of Rondout 
has been found, but not a complete section. Small streams, evidently 
having their source in springs, have forn;ied large deposits of calcare­
ous tufa, sometimes reaching down almost to the road level. 

On the Albany quadrangle, to the southeast of our area, the 
Rondout is seen in the glen one-half mile south of New Salem 
(Prosser & Rowe, 199, p. 338), where six and one-half feet are 
exposed above the Brayman shale. If· the nine feet of shale carry­
ing pyrite found in the Feura Bush ( South Albany) stone quarry 
is Rondout water lime ( rather thah Brayman shale, as considered 
by some), there are exposed here 1:2 feet of .this formation; and 14 

· feet occur in the large quarry at South Bethlehem. There is no 
cement rock in this waterlime in the Capital District. The formation 
here consists of drab-colored, impure magnesian limestones with shaly 
intercalations. 

While the average maximum thickness of the Rondout is 40 feet 
(Howes Cave), in the Cobleskill region it thickens to 6o feet, the 
lower six feet of which fom1erly was mined at Howes Cave by ·the 
Helderberg Cement Company for the. manufacture of natural or 
Rosendale cement. At Rondout, also, the upper beds included in the 
formation are not used for cement, but the lower beds are quarrieti 
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to a thick11ess of 12 to 15 feet. At Rondout and, to a certain extent, 
at Schoharie (West Hill; 35 feet) the upper beds show a remarkable 
series of mud-crack structures (Grabau, 'o6, p. III), mostly penta­
gonal in form, which indicate very dearly that this rock was formed 
from a fine lime mud that was probably exposed at low tide to the 
drying influence of the sun. The uppermost surface in the South 
Bethlehem quarry southeast of our area also shows mud-cracks. In 
the Indian Ladder region there is no exposure showing the surface 
of the rock. The lower six feet at Howes Cave is a banded lime 
mudrock which is rather massively bedded, bluish gray in color when 
fresh but weathering brownish. Above this cement bed the forma­
tion consists mostly of lime mudrocks with frequent layers of a 
more sandy texture. Many of the beds are very shaly with a 
considerable amount of argillaceous (clayey) material which upon 
weathering ·1eaves much clay behind. These upper beds are con­
sidered of no value in the manufacture of cement (ref. cit.). The 
Rondout shows a transition from the Cobleskill lim~stcine below and 
into the Manlius limestone above. "The transition from Cobleskill 
to Rondoutis marked by a change from the limestone of the Cobles­
kill to the cement of the Rondout. The weathered surface of the 
upper portion of the Cobleskill varies slightly from the weathered 
Rondout, but fresh fracture clearly shows the distinctive character 
of the cement rock" (Hartnagel, '03, p. IIIS). 

No fossils have been found in the Rondout limestone in our area, 
nor have any been observed in the Capital District localities men­
tioned. The Silurian coral Halysites catenulatus was found by Hall 
in the Rondout of Herkimer county. In the lower portion at Howes 
Cave have been observed by Grabau and others fragments and small 
heads of Favosites lielderberg.£ae var. precedens which have passed 
up from the Cobleskill below. Since the Cobleskill limestone is of 
Silurian age, there is no question of the Silurian age of the Rondout 
waterlime whatever may prove to be the age of the Brayman shale. 

6 MANLIUS LIMESTONE 

The Manlius was named from the exposure at Manlius, near 
Syracuse, N. Y. ( Clarke and Schuchert '99) and includes near the 
top in Onondaga county two thin beds of waterlime which are used 
for cement. This formation has • been known as the "Waterlime 
group of Manlius" (Vanuxem '39) and also as the "Tentaculite 
limestone" ( Gebhard, Mather and others) from the abundance of 
the little straight shells of the pteropod Tentaculites gyracanthus. 
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. rt ex.tends under the Coeymans limestone (Lower Devonia11) as 
far west .as Onondaga county, and west of this is overlain by the 
Orhikany or Onondaga to the limit of its extent in Seneca county 
(Harris, '04). .The only occurrence (55 feet) of Ma'.nlius east of 
th,e Hudson river. is in the Becraft mountain ,outlier; near Hudson 
(Grabau, '03, p. 1034)1 . · . · 

.On.. the Berne quadrangle and in. the Capital District tn ·ge:p.eral 
the Manlius limestone is best exposed in the lower part of the ver­
tical Helderherg cliff. Typically, it is a thin-bedded, dark biue lime­
stone of fairly pure composition. The layers are one to ·three)nches 
or more thick, and are especially thin in the lower part with alter­
nating light and darkbeds ("ribbon-limestone"). Due to its rem~rk­
able hardness and resistance slabs of this limestone preak with a 
ringing sound, and the rnck when weathered _has a characteristic.light 
color. Also, on account of the hardness of the. rock, it tends to form 
a. distinct. ,vertical cliff by itself or. together ~ith the Coeymans. liine7 
stone above. The Manlius limestone and the Rondout beneath are 
inclined to form caves and shelters as. in th_e Indian. Ladder region 
(Hailes'. cav.em and others), Certain surfaces ofthe rock· shqw 
immense . numb,ers of the. Tentaculites, while othe1:s are' ·coverecl. 
with 'the little brachiopod Spirifer vanii.x:?mi and still others with 
nu~·nerous ·specimens of the fairly large. os,trc/,cod Leperditia .alta. 
These three fossils together with the other characteristics make this 
a n:i,ost easily recognized formation. .· · · · . • · .. ·.. ·,. , 

The finest exposui-:e in our area and, indeed in the :whple · Albany 
area, .is at the Indian Ladder where the entire thickness of this forma­
ti~n. and the. o~erlying Coey111ans is shown in the cliffin a numqer 
of places (figures :23-,-:26, 30) asat B'.ailes' cavern in Cave gulf; tl~e 
two waterfalls ip. Inclian. Ladder gulf and the section at thi:; sin~1 
nwine near, _the fault about one mil~ s,outheast.. Tl1e thickt).es~ giyen 
by Pr-osser ('oo, p. 54) at the Indi~ Ladder is 31 ½ feet oftypicaj 
Manlius and 14,¼ feet of so-called transition beds. In a later paper 
('07) the same author records a thickness of 54% feet at the Indian 
Ladder with two feet' of° transition 1becls :ibove it. This second 
measurement seems excessive; The writer has measured 45 feet 
(aneroid rrieasurement) at Hailes' cavern. Below, the transition 
beds at the top of the typical Manlius occurs.. a varying thickness 
(less than four feet here; two feet ten inches in New Salem quarry) 
of waterlin1e wlaich because of its softer-. nature has weathered. out 
to fornt•rlre Upper. Bear path ·(figures :28, :29). The Manlius can 
be traced fairly persistently along, the foot of the lielderberg cliff 

1 Also found in Mount Ida, slightly northeast of Hudson, 

https://thickt).es


F'igure 2,1 View irum cliff ed,4e 11earesL the ladder, [11dian Ladder gLlif, 
showing Mi11clot frills (dry) a11d so-called ''l'aint 1ni11e" cave. (Photograph 
by E. J. Steiu) 



2.1 Hcldcl"iierg cliff at ,\linclot falls sliowi11g co1nplcte Cucyn1ans­
"cction with the c·uev111alls i>cvnllll tile 

:'\fanlius limestone. The Rouduui waterli1m: th{: few feet 
ni rnck weal11ercd hack bel!eatl1 the lvfalllius the Brayman 
,hale aud Indian I.adder he1k ( l'hntop;raph 
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and in two places south of the Berne quadrangle (Indian Ladder 
area) comes to or nearly to fhe top of the vertical cliff owing to 
displacements along fault lines. ' 

North of the Indian Ladder, above Altamont, the cliff swings to 
the west and crosses the Knox state road abotit a mile beyond the 
top of Altamont' hill. Just before this point an old road metal quarry 
is located in the hill at the' left and the Manlius is exposed in the 
bottom of the quarry: This cliff, with exposures· of Manlius· and 
Coeyn1ans at intervals, stretches in a fairly :east~,vest direction 
between East Township and West Township, then turns.to the south-' 
west toward Galhipvil1e, forming part of the cliff on both sideS of 
the ravine north of Gallupville and also being fairly well exposed 
in the next ravine to 'the west, particularly iri · an old roa.d metal 
quarry high in. the hill on the north sid.e. In the area to the north 
of these two ravines the till is heavier a:nd the outcrops fewer and 
of less extent. About one mile southeast -of Gallupville, in a road 
metal quarry and cut along the state road, there is a good exposure 
of· Manlius ( almost complete section down to stream bed) with 
excellent 'fossil collecting. To the west of our sheet in the Schoharie 
area: '(West I-Iill) 44.½ feet of Manlius have been n1easured, includ".' 
ing, eight feet of transition beds (Grabau, '06, p. 254). 

E~cellent exposttres on the Albany quadrangle 111ay be seen at the 
road metal quarries at South Albany, one and a half miles southeast 
of·Feuta.·Bush; ahd South Bethlehem ·(Callana~ Road Improvement 
Company). At South Bethlel-1ein Hartnagel has 'measured 36 feet of 
lower Manlius, four inches of waterlime with Lepe~ditia and, .IS feet 
of upper Manlius. The entire waterlime bed here is probably about 
fou.r feet, as elsewhere, and is largely .included in the measurement 
for the lower Manlius: In the small glen orie-half mile south of 
New Salem Prosser ('99, p. 338) has measured, 32.½ feet of typical 
Manlius and I2,½ feet of transition beds. 

A :v:ery good place for the study of this formation is the small 
road metal quarry along the state road above, New· Salem,. in :which 
section 45 feet of Manlius. ha¥e been measured:.· Here besides the 
thin .bedding, •the limestone shows features such as mud~cracks,, and 
faint ripple marks, thin shaly films separating the ·limestones, mud 
pebbles in bottom beds,· comminuted. shells, parallel arrangement of 
Tentaculites shells and piled together masses of Leperditia shells 
(Ruedemann, '301 p. 45) 1 all of which clearly indicate. tide flat con­
ditions. Here are seen three of the characteristic .Stromatopora beds, 
one. eight to nine feet thick, at the top of the formation. This Stro­
matopora bed forms the base of the quarry along the Altamont-
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Knox state road and is very prominent in all exposures of the upper 
part of the Manlius. The Stromatopora beds are strikingly shown in 
the cliffs in the Indian Ladder area (John Boyd Thacher Park) and 
may be closely studied in two very accessible places, in the rock cut 
near the top of the old Indian Ladder road and along the path 
leading to Hailes' cavern, which descends through the combined 
thickness of the Coeymans-Manlius limestones. · · 

The. Stromatoporas belong to an extinct group of hydrocorallines 
represented today by forms, such as the elk-horn coral (Millepora 
alcicornis), which comprise some of the most important recent reef­
builders. The Manlius form. has been described as Stromatopora 
(Syringostroma) barretti Girty ('95). The Stromatopora beds 
represent coral reefs that can be seen in section stretching for long 
distances through the Helderberg cliff in the Manlius limestone. 
They consist of great subglobular masses, of concentric structure and 
horizontally connected. In interpreting these reefs Ruedemann says 
(ref. cit. p. 46) : · 

When one sees these reefs stretching through the Helderberg cliff 
at various levels, one cannot help connecting the peculiar thin-bedded 
Manlius limestones with their tentaculites, ostracods and small spiri­
fers and lamellibranchs, mud cracks and mud pebbles with these reefs 
and see in the Manlius limestone principally lagoon deposits on tide 
flats formed between and behind the coral reefs. The transition 
beds contain alternating layers with the fauna of the Manlius and 
with elements of the following Coeymans, thereby indicating oscillat­
ing conditions of, the . sea. The Coeymans elements found are 
especially the small brachiopods Stropheodonta varistriata and Cama­
roto.echia semiplicata. 

Ruedemann (ref. cit., p. 45) in the New Salem section draws "the 
boundary line with the Coeymans along a distinct, somewhat . wavy 
line with a thin seam of sha~e above where Manlius pebbles are seen 
in the Coeymans limestone." The attention of the writer was first 
called by G. H. Chadwick (in field, 1927) to a disconformity between 
the Manlius and Coeymans in the rock -cut at the top of the · old 
Indian Ladder road, marked by an irregular, wavy contact In that 
same summer Chadwick called the writer's attention •to the occur­
rence of Manlius pebbles in the base of the Coeymans in a quarry 
in the Catskill region, indicating the presence of at least a local dis­
conformity between the Manlius and the Coeymans. 

The fauna of the Manlius (figure 27) is very meager as might 
be expected from the nature of the formation. The three common­
est fossils, and those most likely to be found, are. Tentaculites g,yra-



Giallt ice rulumn funned at M inclut falls in a typical winter. 
about IOO feet. (Photogra[lh by E. J. Su•it1) 



::26 "I'roscenium Ar('h" at L!aile,' can:rn. .\ 
the anrl lirncsto11cs seen 11l'n, and the 
hcds are well ~!town. (Photograph by E. J. Stein) 
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canthus, Spirifer vanuzemi and Leperditia alta. The fauna for our 
area is as listed below : 

Hydrocoralli11es Pteropods 
Stromatopora ( Syringostroma) bar- Tentaculites gyracanthus (Eaton) 

retti ·Girty Hall 
Brachiopods Ostracods 

Spirifer vanuxemi (Hall) Beyrichia (Kloedenia) notata Hall 
Stropheodopta varistriata (Con.) Leperditia alta (Conrad) Hall 
Oamarotoechia semiplicata (Con.) 

Pelecypods 
Megambonia aviculoidea Hall 
Modiolopsis? dubia Hall . 
Tellinomya nucleiformis Hall 

E 
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Figure 27 Manlius limestone fossils. (Bryozoan, A; brachiopod, B, C; 
pelecypods, D. E; pteropod, F, G; ostracod, H). A, Monotrypellaf 
ai·buscul1mi1 x ¾. B, C Spirifer vanu:i;emi, x r½. D Tellinomya miclei­
formis. E Megambonia (f) aviculoidea. F Tentac1dites gyracanthitS, x ½. 
G The same, x 2. H Leperditia alta, x 2. 

In certain other regions, as at Jerusalem Hill near Litchfield, in 
southern Herkimer county, . some very remarkable crinoids and 
cystoids have been found. For the Schoharie region from the 
typical Manlius limestone have been recorded 19 species consisting 
of one crinoid, one cystoid, one worm, two bryozoans, two brachio­
pods, five pelecypods, three gastropods, two pteropods and two 
ostracods. For the Manlius-Coeymans transition beds 16 species are 
listed (Grabau, 'o6, p. 319). 

There has been considerable discussio11 over the demarcation of 
the Siluro-Devonian boundary. It is not pertinent to enter at length 
into that discussion here, but it might be advisable to summarize 
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briefly the situation. The Lower Helderberg beds (below the Oris­
kany sandstone) in the early days of the Survey, under the leader­
ship of James Hall, were classed with the Silurian. Later the Siluro• 
Devonian boundary was changed (J. M. Clarke) and the Lower 
Helderberg limestones with the exception of the Manlius were placed 
in the Lower Devonian and known as the Helderbergian group. The 
Manlius, because of the rather Silurian aspect of its . meager fauna, 
was left in the Silurian and since then has 1,-ieen the subject _of much 
discussion as to its age. Some, following Clarke, class the entire 
Manlius as Silurian, others would place i~ with the Devonian and a 
third group place the dividing line within the Manlius, . According 
to the last view the lower portion of Manlius limestone exposed in 
the Helde:rberg-Schoharie area represents the lower beds and is the 
typical ManHus, Siluria9 in age. The upper two to r 5 fee.t of lime­
stone of the Schoharie~Helderberg area,1 1011g distinguished as "tran­
sition beds", and the so-called Manlius beds exposed in the "Old 
Glory Hole" at Rondout are Upper Manlius and Devonian (Keyser 
of Maryland and Virginia) in age. In the Rondout and Rosendale 
areas the lower or typical Manlius is either entirely wanting or• very 
thin. South of Rondout no Manlius ( that is, the lower beds) occurs. 
The Upper Manlius beds of central New York are also cons1dered 
as Keyser and Devonian (E. 0. Ulrich, 1930; in writing). 

7 COEYMANS LIMESTONE 

The Coeymans receives its name from the town of Coeymans, 
Albany county ( Oarke · and Schuchert, '99). In the reports of the 
earlier geologists · it was known as the "Lower Pentamerus" lime­
stone from the most common brachiopod Penta-merits (Gypidula) 
galeatus (now Sieb~rella coeyrnanensts). This limestone extends 
farthest west of any of the members of the Helderberg group, reach­
ing the town of Manlius in Onondaga county, where it is overlain 
by a thin rfpresentation of the Oriskany. 

The Coeymans limestone not only in the Indian Ladder area, but 
from Schoharie through the entire Helderberg area southeast to 
Rondout,,has a_thickness of about 50 feet; eastward in Becraft moun­
tain, near .Hudson, the thickness decreases to about 45 feet ( Grabau, 
'.03, p. w34) ..It.is of massive character and because of its. hardness 
and thickness is the most striking Helderberg formation and also 
the principal cause of the Helderberg cliff. The base of the Coey-

1 Studies _on the Manlius. G~oup 1by R. M. Logie of Yale University have 
shown that nothing 'higher than the Olney horizon of the Manlius (Silurian) is 
present::in,the area. anct overlying ho.rizons of the ~ype region are :wanting, 



Figure 28 Section of the dif( beyo11d ( ca:it 1v[inclot falls and the 
ladder showing well the Upper Hear path developed the weaker waterlirne 
bed of the upper ~fanlius. (Photograph hy IL .f. Stcill) 
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Figure 29 View from cliff in v1rnnty of Haiks' cavern, Cave guli. loukiug; southeast. Th(, l:pper Bear path in the ?\fanlills io 
clearly marked in the Heldcrhcrg cliff and the long talus slope beneath th,, cliff is well s'iown. At the right rise th~ Ha,nilton hills. 
( Plwtograph by E. J. Stein) 



Figure 30 The "Battlen1c·nts" at the top uf the 1,ld liidian Ladder rnad. 
'fhe upper 50 feet arc .formed the Cncnm111s linH,<l<Hlt:. Ovc-r ll1c cliff 
at this place p;cssc'd the old irail: (Photograph hy E. J. ::,tci11) 
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Figure 3:r rrhc ]adder leading up the Coeymans lin1cstone cliff just east of lvfinelot falls. (Photograph by E. J. Stein) 
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mans i~ generally accepted to be, above the ,heavy Stroma~opora bed 
where the first specimens of Sieberella coeymanensi~, come in\ The 
characteristic vertical .jointing of the Coeymatrs and the presence· of 
the softer transition beds be1ieath cause this Iimestorie to stand up 
as ,a ,vertical tlifr' usqally projecting beydnd the underlyiµg M,anlius 
~nd 1\pndotit beds which 'tend to'. form c;aves a.nct' shelteri5 (figures '23, 
~4, 2 6,· 39, 3r). · · · 

The Coeymans is readily distinguished from the Manlius by its 
massiveness, its bluish gray color, weathering 'light gray, and its 
rather coarse semicrysta1line structure ( composed of fragments of 
shells, crinoids' and corals}. In places the· limestone fakes on some­
. thing: of the character of a shell limestone ·or coquina, with the 
brachiopod shells in large part in a very 1perfed state of preservation 
and weathering out on the sttdace or along exposed edges·, where they 
may be collected: in gerteralthis rock is fairly regularly· bedded, btit 
weatheri'ng bri11gs out ''also an irregular subbedding into flat, inter­
locking lenses and· corrugations" (Darton). · The tnost massive beds 
are in the· lower part, several feet thick, while toward the top the 
formation becomes more· thin~bedded. There are also occasional 
shale partings, nodules and·thin lenses of chert. The Coeymans lime­
stone is more silidous than the Manlius and the shells and crinoid 
•stems which it car&s tend to·becorrte silidfiecl. ·Formetly this ·lime­
stone ·was quarried and '.burned for lime in· some settions: 

While there is mbre · of a tendency for caves to develop in the 
tmderlying Manlius and Rondout formations, they' rnay also be found 
iii the Coeyrn:aris, as, for example, the cave northeast of Shutter 
Corners, which though discovered about 40 years ago (Rev. L. Jud­
scin Westfall, Baltimore, Md.) was nqt recorded tmtil the summer 
of '1928, wheh on Aqgttst 13th it was explored by a party from the 
State Museum ut'.lder the leadetship of, D. H. Newland and C. A. 
1::i;artiiagel. . The present opening of ,the, c:3-ve' ( elevation abollt rooo 
feet) is located ~b.out 2999 feet east 0£ Shutter Corners on the north 
sl<le of the road and at 'the north end of a dry ravine ori the farm 
of_ Dilos Tr~~dlemir~.. t~~. ppe1ing ,of the cave)~ ,in the )ov.;er Neyv 
~cotland, (Kalkberg) lim,estone but the cave. appears to follow .tht;: 
Coey.mans. fo ,a 4escription o:f the cave (manuscript, 1928), ;Newland 
states: 

The cave is simply an underground stream channel varying from 
three to Io or 12 feetin width; and averaging for much ofit,s course 
6 or 7 .feet i.. • • . Apparently the water courses which haye caused 

· tµe J,c,rmation of the cave by solution of the limestone follow regula.r 
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joint systems in the limestone. There are two main directions for 
these joints, one running a little west of north and the other N. 30° E. 
By alternately followin one or another of these joints the stream 
has excavated the w11t1din~ course which characterizes the openings 
throughout their extent. he Knox cave on the. Truax farm, about 
1.6 miles north of Knox on the Delanson road, was rediscovered in 
the winter of 1933 and opened to the public May 30th of that year. 
It also opens into the Coeymans limestone. Rumor has it that this 
cave was known to the adventuresome for about 200 years. Evidence 
of previous exploration was found when the cave was reopened. 

The vertical jointing of the Coeymans limestone is very charac­
teristic. There are usually two distinct groups of intersecting joint 
fissures, one northeast-southwest, the other northwest-southeast; but 
there are also minor joint fissures crossing the main groups. The 
writer has made measurements of the direction of the joint planes in 
various places. At the Indian Ladder the main joint fissures run 
N. 23° E. and N. 27° to 33° W. One of the minor joint planes has 
a more easterly direction ( N. 67° E.). These joint planes help to 
produce the cliff by the breaking away of the rock along the vertical 
joints; and they weather out by solution into broad and deep fissures. 

Fracture cleavage has been developed in the Coeymans (figure 32) 
in the region of the fault, just outside the area of the Berne quad­
rangle, about one and a half miles southeast of the Indian Ladder 
(Rock road). The fault line runs in a NE-SW direction along a 
small ravine and is distinctly shown near the edge of the cliff. The 
vertical cleavage developed is very strong, and it is unusual to find 
it so well developed in a pure limestone. This fracture cleavage will 
be further discussed in the chapter on Structural Geology. 

Except in the northwestern section of the Berne quadrangle, the 
Coeymans limestone is fairly continuously exposed throughout our 
area, and even there the outcrops are rather frequent. By far the 
best outcrop occurs in the John Boyd Thacher Park (Indian Ladder) 
area, where there is a complete exposure, almost entirely in the 
vertical cliff, which is true of outcrops of this formation toward the 
southeast until a few miles beyond (southeast of) New Salem it 
spreads out to form flats of some breadth. To the west of Altamont, 
between East Township and West Township and a few miles north 
of Gallupville, the Coeymans again covers broad surfaces. With the 
Manlius it forms the diffs bordering the ravines northwest of Gal­
lupville and good exposures are found in the Fox Kill valley between 
West Berne and Gallupville,. especially in the side ravines. In a very 
accessible road metal quarry along the state road, one mile southeast 
of Gallupville1 both Coeymans and Manlius are exposed and fossils 



1,~]gure 32 \-ertical fracture cleavage de\·el(iped in i.he Coeyn1ans in the 'ianlt area 
Rocks. (Photograph by E. J. Steill) 
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may be collected here with no great difficulty, particularly in the 
Manlius. The quarry along the Altamont-Knox state road and the 
one to the south of our area above New Salem are accessible and 
worth study. Also on the Albany quadrangle the quarries at Feura 
Bush ( South Albany) and South Bethlehem, mentioned under the 
discussion of the Manlius, may also be cited here. 

At the Indian Ladder, in the cut at the top of the old road (Rock 
road), the writer measured (aneroid measurement) exactly 50 feet 
of Coeymans Iimestone from the top of the heavy Stromatopora bed 
to the base of the Kalkberg limestone. Prosser ('oo, p. 54) gives the 
measurements along the cliff here as varying from 49 to 52 feet for 
the thickness of the "Pentamerus," and for the Countryman Hill­
New Salem sections, 50 feet. Grabau ('06, p. 254) has measured 
53 feet in West Hill :in the Schoharie area, and Darton ('94, p. 440) 
gives the average throughout Albany county as 65 feet, in which 
measurement he includes the Manlius-Coeymans transition beds. 

The fauna of the Coeymans limestone is a small one, ait least in 
the Albany county area, consisting largely of brachiopod shells (figure 
33). Because of the hardness of the rock the fossils are difficult to 
collect. The three common brachiopods are sometimes picked up 
loose at the top of the cliff, as at Hailes' cavern in the Indian Ladder 
region, and also along the Bear path. The most common and charac­
teristic fossil is the brachiopod Sieberella coeyrnanensis ( formerly 
Pentamerus galeatus, then Gypidula galeata) with the helmetlike 
shape of ithe shell, from which it derived its name. The next com­
mon forms are two other brachiopods, Uncinulus mutabilis, a sub­
globular form with many ribs, and Atrypa reticularis, a long range 
form with many fine ribs and prominent concentric lines on the shell. 
In the Indian Ladder region the writer has collected the following 
forms: 

Corals Atrypa reticularis (Linn.) Dalmati 
Favosites helderbergiae Hall Anastrophia verneuili ~Hall)

Le~taena rhomboidalis Wilckens)
Brachiopods Sp1rifer perlamellosus all 

Sieberella coeymanensis Schuchert Meristella laevis (Van-uxem) 
Uncinulus mutabilis (Hall) 

At Hailes' cavern at the top of the cliff were found the trilobite 
Dalmanites pleuropty:c (Green) and Orthoceras rude Hall; and at 
the top of the cliff at Outlet creek, a bryozoan. The cystoid Lepado­
crinus gebhardi (Conrad) was found in a boulderloose in the stream 
bed in the first ravine nor,th of Gallupville. 
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Figure 33 Coeymans. lin;iestone fossils•. (Coral A, B · cystoid, C, D · 
brachiopods, E-R; cephalopod, S, T). A, B Fa'{J.osites Jielderbergiae, x ½, 
with enla:rgemeht of corallites. C; D ,Lepadocrinus gebhardi. E, F 
Stropheodonta '{Jaristriata, .x ¾, with enlargement. G, H, I Camarotoechia 
seniiplicata: J, K Anastr~phia_verneiiili, x '~f ·. L, '.lk( Oiicimtliis niutabili~, 
x ¾, N, 0 Atrypa reticularis; x· ¾, P, Q.,: R Sioberella coeymanens~ 
(=Gypiditla galeata), x ¾, Interior of valve, x I. S, T Ori1ioceras 
ritde, x ½, 
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· For the Albany quadrangle the list recorded is also small and the 
fauna of· much the same composition as that from the Indian Ladder· 
region (Prosser and Ro~e, '99, p. 349): 

. Corals Stropheodonta (Brachyprion) . varis-
Favosites helderbergiae HaU triata (Con.) · · 

Spirifer perlamellosus Hall 
. Brachiopods. S. vanuxemi Hall .. 

Sieberella coeyniimensis Schuchert Camarotoechia semiplicata (Con.) 
Uncinulus mutabilis (Hall) Meristella: laevis ( Vanuxem) . · 
Atrypa reticularis (Linn.) Dalmaii Orthis (Orthostrophia) strophome-
Anastrophia verneuili (Hall)? · noides Halli' · 
Strophonella punctulifera (Con.) 0. sp. 

For the Schoharie region -Grabau ('06, p. 320) lists a fauna of 
4r species, including two corals; one cystoid, three crinoids, one bryo~ 
zoan, eleven brachiopods, six pelecypods, three gastropods, seven 
cephalopods, one pteropod, five trilobites and one ostracod. The 
Coeymans of the Schoharie region and Herkimer county have fur­
nished a number of beautiful crinoids, Lasiocrinus scoparius (Hall), 

·M elocrinus pachydactylus (Con.) and M. paitcidactylus (Hall), and 
strange cystoids as the .very characteristic Lepadocrinus (Lepocri­
nites) gebhardi (Con.). Clarke and Ruedemann found the small 
crinoid Lasiocrinits scoparius (Hall) occurring in• great nttmbel's 
at Jerusalem hill; near.Litchfield, Herkimer .county, in both the Man-. 
Hus and Coeymai1s, limestones, together with the peculiar starfish 
Hallaster forbesi (Hall). This would indicate that crinoid planta-' 
tions grew. in this region during these times in water apparently more, 
quiet than prevailed farther east (Ruedemann, '30, p. 49). 

8, 9 NEW SCOTLAND, BEDS (including .. I<:ALKBERG. LIMESTONE) 

The New Scotland limestone, known to the geologists of the first 
Survey as the "Catskill shaly," "Delthyris .1Jhaly" or "Lower shaly" 
limestone; received its name (Clarke and Schuchert, 199) from the 
town of New Scotland, Albany county (the :village of New Scotland 
being located on Schenectady beds}. It continues ,westward without' 
interruption into Herkimer county w:here it. disappears, due to uplift 
and erosion, · and here the Onondaga 'rests· upon the Coeymans. 
Farther west in Madison county, there is evidence that it reappears; 
but except for this occurrence the Oriskany is ,the only intervening 
formation and west of the ,central part of the State is the basal 
Devonian formation. The only occurrence of New Scotland east 
of rthe ;Hudson river is in. the Becraft motmtain outlier (near Hud­
son).• The New Scotland limestone, with a thickness of<75 to 100 

is the least conspicuous and trtost fossiliferous member of the 
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Helderbergian series. It consists of thin-bedded, very impure, shaly 
limestones and calcareous shales which tend to be heavier and less 
fossiliferous in the lower portion, .at least in certain areas as the 
Indian Ladder, where in the lowest 20 feet or so ( of typical New 
Scotland) only the brachiopods Lingula and Orbiculoidea were found 
and these sparingly. Locally seams of black chert appear in the 
uppermost 20 .feet or so. The middle beds are, on the whole, the 
most fossiliferous; In tresh exposures the rock has a dark bluish 
gray color and massivi; character and has the appearance of a true 
limestone ( figure 34). Where weathered, tµese beds have a gray 
or gray-brown color. In general fossils occur in the New Scotland 
only as impressions or natural molds but in certain areas where the 
limestone is more silicfous the fossils have become silicified. The 
New Scotland beds were known in the old days'as the "Delthyris shaly 
limes,tone'' because of the common and characteristic brachiopods 
Delthyris perlamellosus and D. macropleura, (now Spirifer). 

The beds between the Coeymans and New Scotland formations, 
long known as transition beds, were separated by Chadwick ('o8) 
as a distinct formation, the Kalkberg limestone. This limestone is 
typically exposed along the Catskill, near the village of Catskill, 
Greene county, and received its name from the local Dutch name for 
the Helder berg ridge ( Ka.lkberg, meaning limestone mountain). The 
name was applied to these beds, variously included in Coeymans and 
New Scotland previously, beca1.1se they have a wide distribution, 
carry a mixed fauna and are characterized by parallel seams of chert 
which form heavy beds in the type section. The Kalkberg is of 
darker color, more impure, less granular and more fossiliferous 
than the Coeymans, and typicalfy more siliclotis and less shaly than 
the New Scotland and weathers a buff color. In certain areas, as 
the Helderbergs, there are thin, highly fossiliferous limestones inter­
bedded with shales like those of the overlying New Scotland. In the 
type area the Kalkberg has a thickness varying from 25 to 40 feet, 
but in the Helderberg area only about 20 feet are represented. Where. 
the chert beds are heavy and the limestone more pure, as in the type 
area, the Kalkberg forms a cliff in connection with or behind the 
Coeymans and in geological mapping is included with it; in the 
Helderberg area it forms a low terrace below the New Scotland 
that is of ten conspicuous in the topography, and on the geological 
map it is included with the New Scotland with which it belongs topo­
graphically (figure 35). The upper beds are more impure and grade 
into the shaly limestone above. Fossils here are even more abundant, 
especially the. smaller ones and bryozoans which are very character-
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Figure 34 A cut in the ]\ew Scotland beds above -,,,_rc,,y Salem, along the new road to John Boyd Thache,­
Park. This secLiun shO\\·s well the character of this shaly ]:in1estone \vhen fresh. (Photograph by E_ .L 
Stein) 
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istic; Chadwick states (in conversation, 1927) that the Kalkberg 
and New Scotland limestones of the Helderberg area more nearly 
approach each other in character because the Kalkberg there is less 
silicious and the New Scotland more so than in the type area. 

The terrace formed by the Kalkberg limestone is well shown in 
the region of Hailes' cavern and fossils may be collected here in the 
terrace face and in the field stretching from it toward the cliff. The 
best place for studying this formation and for collecting fossils ts 

tl1at portion of the terrace between the old Indian Ladder road (Rock 
road) and Outlet creek (first stream south). Here the top of the 
terrace is markecl by the "Bungalow." Ascending Rock road from 
the top of the Coeymans it is possible to make almost a bed to bed 
collection of fossils up to the top of the terrace because this unused 
section of road· is kept washed by heavy rains. These beds also 
oµtcrop in Outlet creek and loose specimens may be found in the 
banks. The Kalkberg terrace is well shown to the north and west 
of the Cave gulf (Hailes' cavern) area, and sinkholes are found 
here; but this region is not very accessible except where (two and 
one-half .miles to the northwest) the old Thompsons lake road leads 
up over the Helderberg cliff to the Kalkberg terrace and thence onto 
the New Scotland. Farther to the west a good road cut is seen along 
the road leading directly south from West Township, one-quarter 
of a mik from the crossroads. About a mile southeast of Gallupville 
near the junction of the state road with a side road a ravine from the 
northeast joins the Fox Kill valley. In the section in this ravine the 
Kalkberg is well exposed. It carries very large specimens of Spirifer 
macropleura and is very cherty, so much so that it forms a series of 
falls between the New Scotland and the Coeymans. 

To the southeast of, ·our area on the Albany quadrangle, the terrace 
of the Kalkberg is fairly well shown in the .New Salem section in the 
field between the road quarry and the new road to the Indian Ladder 
and the abandoned lower portion of tl1e Parrish hill road cuts across 
it. Near the edge. of the Albany quadrangle, south of the Callanan 
quarry at South Bethlehem, Doctor Ruedemann and the writer found 
the Kalkberg fonnation distinctly recognizal;ile and having finner beds 
(wit11 chert). than those in the Helderberg area, a condition very 
similar to that found in the ravine southeast of Gallupville. The 
uppermost Coeymans bed here was found to contain considerable 
chert. 

The. uppermost beds of the Kalkberg limestone, as pointed out 
above, are characterized by an abundance of bryozoans, represented 
by many genera (Hallopora, FistuUpora, Monotrypa, etc.). Fossils 
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here .ar•.e more abundant, especially. the smaller ones. This formation 
is also characterized by thick stems of the crinoi_d Mariacrinus stolo­
niferus, and the lower .beds are marked· by the characteristic little 
brachiopod Bilobit,es varicus,. which does not appear in the beds above. 
The fauna in general is a mixture of Coeymans and New Scotland 
.types (figure 36) as is showi1 by the following list of species collected 
from the India,n Ladder a1;ea, mainly near the ''Bungalow" in the 
Rock road cut. 

Sponges Brachiopods 
Hindia sphaeroidalis (inornata, fi­ Bilobites varicus (Conrad) 

.brosa) Dimcan Sieberella coeymanensis Schuckert 
Spirifer perlamellosus (Hall) · 

Hydro c orallines S. macropleura (Com·ad) 
Stromatoporoid S. cyclopterus Hall · . 

Lepta.en.a rhomboidales ( W ilckms) 
Corals Atrypa reticularis (Limweit&) 

Mariac,rinus stoloniferus H a.ll Eatonia medialis ( Vam~seni) 
. Meristella laevis ( Vanuiem)

Crinoids, Rhipidomella oblata Hall 
Brachiocrinus nodosarius Hall . Dalmanella . perelegans Hall 

D. subcarinata Hall
Bryo.soans Uncinulus nucleolatus Hall 

Pales.chara incrustans Hall U. cf. abruptus Hall 
Fen est ella sp. Strophonella leavenworthana Hall 
Fistulipora sp. Stropheodonta cf. varistriata (Con.)
Monotrypella sp. Orthothetes • woolworthanus (Hall)
Stictopora sp. . H. & C. 
Thamniscus sp. 
Ca!lopora ( Callotrypa) . sp. · Trilo.bites . 
Ptilodictya ip. Phacops logll.Ili Hall 

Because· the New Scotland limestone consists of thin-bedded, very 
impure shaly limestones and · calcareous shales, it weathers readily 

· and forms the gentle slopes above the Coeymans limestone. The 
back slopes of the latter tend mostly to be wooded while the soil­
covered gentle slopes of the New Scotland frequently constitute the 
fann lands and· often are used for grazing. Good outcrops in the 

• New' Scotland, therefore, ate not to be expected frequently. The 
best ones are to be found in toad cuts and stream beds, and because 
they afford such :fine collecting have al.ways been much sought after 
brcollectors. The Helderberg area was the source of ·much of the 
early collections of the New York Sta.te Survey but not so much the 
Indian Ladder region as the area to the southeast on the Albany 
qttadringle; in the Country,man Hill section and around the viHage 
of Clarksville. ·Ruedemann ('30, p. · 49) • draws attention to the 
fact that the Clarksville region was the "stamping ground" ·of Hall 

· and hi~ assistants (Beecher, Clarke, Schuchert, 'Simpson., the Van 
Deloos, father and son, Wakott. and Whitfield) and many fine collec-
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Figure 36 Ka1kberg and New Scotland limestone fossils. (Kalkberg 
only, D. Coral, A; brachiopods, B-L). A Streptelasnia (Eiuerolasrna) 
strictum, x ¾:· B, C Spirifer cyclopterns, .x ¾, 

x 
Di Bilobites variciis, x 2. 

E, F Dalmahella perelegans, · ¾. G, ·H Uncinuliis abtuptus, ·x· ¾, 
. I, J Uncinulu,r nuclcolat11s, x ¾, ](, L Str~phonella PHnctulifera, x.:¾, with 
enlargement. 

tions were brottght in from there. · He hasi estimated ( from the 
reports on Paleontology, volumes 3, 4 and 7, and Director's reports) 
the i:mmbers of species of each class collected from the New SC:otland 
beds ~rottJd Clarksville, as follows (ref. cit., p. 51) · 

..Calcareous algae (Ischadites, Receptaculites) .............•.... : ..... , • ..... 2 

l~~~~e~. ::: : : : : : : :::: : ::: : : ; : : : : : : : : : : : : : : : ; : : : : : : : : : : i: : : ·: ; : : : : : : ; : : : 10 
Bryozoans ...••......•..•...•..•...•..•.....•....•.............•. , . . • • 71 
Brachiopods ....••......•...•.....•.............•.•..•............ ; . . . 62 
Lamellibranchs ... , . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • • . . • • . . . . . . . . 9 
Gastropods' ..•.• : .•.•.....•.................. , ...... ;',.,.............. 2I 
Conularids ....... , .......·....... , ...•....... ; .'.........•... ;s; : • •••• :-. • . r 
Trilobites ........• ; ...•.•• ·, ••...... : .•................. , ..•• , . . . . . . . . . . 7 
Cephalopods and ostracods .. ,.; ....•............. , .... : . . '. ••. , .... :..... a 

184 

The conclusion dra?in is that "the two outstanding classes ,in this 
fauna are the .bryozoans and brachiopods ; the mollusks are only well 
represented by . the ' gastropods; the trilobites are prominent as a 
fauna:! element, not ·SO much. by variety of species as by,,number of 
individttals, bttt fh~y. are far sttrpassed by the bryozoans and b'rachi­
opods" (ref. cit.). The l1sts from the Indian Ladder and other 
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regions would add to the total number of species from the New Scot­
land. Two of the old collecting spots of interest in the Clarksville 
area are the "Brad" Allen farm, two miles east of the village, where 
the field across the road from the house was strewn with weathered­
out fossi1s, and along the Onesquethaw creek below the old Slinger­
land Mill, at which locality ( also in stone fences in the vicinity) 
a fine collection, especially of trilobites (Lichas pustulosus, Datma­
nites pleuroptyx, Acidaspis tuberculatus, Phacops logani etc.), was 
made. 

From the Countryman Hill (New Salem) section Prosser and 
Rowe ('99, p. 339) have listed 26 species; and in the same work 
(p. 350) record 43 species from the Oarksville area, but, as Ruede­
mann points out, they made no effort to collect from the bryozoan 
beds. These authors cite as "one of the best localities for collect­
ing yet seen in the northern Helderberg region" the one along the 
highway below the house of K. P. Parrish on the old road leading 
up from New Salem. In later years the ground around the Voor­
heesville water works below the house has been a much frequented 
collecting ground. For the Schoharie region Grabau ('06, p. 321) 
records us species, including 5 corals, 6 bryozoans, 8 crinoids, 38 
brachiopods, 15 pelecypods, 28 gastropods, 4 cephalopods, 2 conula­
rids, and 9 trilobites. 

The new road to John Boyd Thacher Park (Indian Ladder region) 
above New Salem passes through the entire thickness of the New 
Scotland, outcrops of these beds occurring for much of the way, and 
an almost complete section of the formation is exposed in the park 
along Rock road above the "Bungalow." Both these sections, but 
especially the latter, furnish excellent collecting. The writer has 
collected the following species (figures 37, 38) from the Rock road 
section: 

Sponges Bryozoans 
Hindia sphaeroidalis Duncan Fenestella cf. compressa Hall 

F. crebipora Hall 
Corals F. sp.

Streptelasma (Enterolasma) strictum Paleschara incrustans Hall 
Hall Trematopora sp. 

Favosites helderbergiae Hall Ceramopora maculata Hall 
F. sphaericus Hall Lichenalia maculosa Hall 
F. conicus Hall 
Michelinia lenticularis Hall Brachiopods 

Spirifer perlamellosus (Hall)
Crinoids S. macropleura (Conrad)

Edriocrinus pocilliformis Hall S. cyclopterus Hall 
Aspidocrinus scutelliformis Hall Leptaena rhomboidalis (Wilckens)
Stems and joints Atrypa reticularis (Linnaeus) 
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Brachiopods (continued) Lingula rectilatera Hall 
Eatonia medialis (Vanll.t'em) L. perlata Hall 
E. peculiaris (Conrad) L. spathata Hall 
Meristella laevis (Vanu~em) PelecypodsM. princeps Hall 

Actinopteria textilis Hall 
Stropheodonta becki Hall 
M. arcuata Hall 

Aviculopecten tenuilamellata (Hall) 
Strophonella headleyana Hall GastropodsS. leavenworthana Hall 1 Platyceras ventricosum ConradS. punctulifera (Co,i.) Hall 

P. gebhardi HallRhipidomella oblata Hall 
Dalmanites perelegans Hall P. spirale Hall 

P. platystomum var. alveatum HallD. subcarinata (Hall) H. & C. 
P. unguiforme HallD. planoconvex.a Hall 
P. (lgoceras?) elongatum HallTrematospira multistriata Hall 

T. globosa Hall ConularidsUnc:inulus abruptus Hall 
Hyo!ithes centennialis BarrettU. vellicatus Hall 

U. nucleolatus Hall Pteropod
Nucleospira ventricosa Hall 

Tentaculites elongatus HallAtrypina imbricata Hall 
Orthothetes woolworthanus (Hall) CefhaloPodsH. & C. 
Stenoschisma formosum (Hall) Orthoceras cf. helderbergiae Hall 
Parazyga deweyi (Hall) 0. rude Hall 
Rhynchonella bialveata Hall O. sp. 
Orbiculoidea discus (Hall) Trilobites 
O. cf. conradi (Hall) Dalmanites pleuroptyx (Green)
0. sp. Lichas pustulosus Hall 

The lower 20 feet of the New Scotland beds here are less shaly 
and have fewer fossils, only three species of Lingula a11d an Orbicu­
loidea having bee11 collected. Seams of black chert were fou11d in 
the upper 20 feet or so. At the four corners is shown the contact 
between the New Scotland beds and the overlying Becraft limestone 
( figure 39). The transition from the New Scotland to the Becraft 
is not sharp, -since the lower Becraft has partings of shale and in 
the uppermost New Scotland occttr limestone bands that are packed 
with crinoidal fragments. 

An excellent section in the New Scotland, but not affording such 
good ·collecting, may be studied by following up the left branch of 
Outlet creek, just south of Rock road. This stream and the next 
two branches of Black creek to the south in the John Boyd Thacher 
Park area in their courses cross a section extending from the Indian 
Ladder heels to the Onondaga limestone, although the New Scot­
land section is not so good along the second (Minelot creek) and 
third streams. A little over a mile west of West Berne where the 
state road approaches close to the Fox kill the upper New Scotland 
beds and the transition to the typical Becraft are well shown along 
the stream. There are good exposures of New Scotland in the 
ravines joining the Fox Kill valley, but in general exposures of this 
formation are less frequent in the western part of the quadrangle. 
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Figure 37 New: Scotland limestone :fossils. (Coral, A;, crinoid, B; 
brachioppds, C-[J). A, I, 2, 3 Michelinia lentirnlaris. · B, Edriocrinus 
pociltifiirnus, X ¾,. C Tremdtospira multiitriata:, X ;¼_; D, E Stenoschisma 
fotmosu·m, x ¾, F Lingula rectilatera, x ;¼.. G A try pin.a iinbr.icata, x. ¾,. 
H Orb·iciiloidea disciis, x fii. I Spirifer {lerla.mellasus, .x ¥,. l, K Eatonia 
medialis, x '½...L, M Para-zygd, de~ej)i, x ¾, N, 0 Spirifer macropleiir'a, 

.x ¾, F:, Q Meristella lae'Vis, x ¾,. RM; printeps, x ¾, S; T, U Leptaena
rhomboidalis, x ½, 
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· •Figure 38 New Scotland limestone· fossils.• (Brachiopods, .A-H; 
pelecypods, I. J; gastropods, K,M; trilobites, N, .'O). A. B... Leptostrophia 
(Stropheodonta) becki, x ¾, x ¼: C, D Ehipidomella oblata, x ¾, x 
E, F N1icleospwa ventricosa, x rt 

I. 
G, H Schuchertella woolworthana, 

x :l/4.. I Actinopter~ textilis,. x ¾, J Actinopteria .t//lm,ifamellata,. x ¼, 
K, L Platyceras ventricosum. M A spirale, x ¼, N Phacops logmii, x ¼, 
0 Dalmanites pteuroptyx, x ¾, · • · · · · · · · • .. ·. 
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Darton · ('94, p. 440) in his preliminary report on the geology of 
Albany county concludes that the shaly limestone has an aver-11ge 
thickness of 100 feet throughout, and measurements made in various 
regions confirm his conclusion. Grabau ('06, p. 141, 254) found II5 
feet in the Schoharie r•egion ( 128 feet in West hill and Dann's hill) 
and 70 to 75 feet at Becraft mountain ('03, p. 1034). At Catskill the 
thicknes,s is thought to be about IOO feet (G. H. Chadwick) ; and is 
estimated as about the same for the Kingston-Rondout area (Van 
Ingen & Clark, '03, p. n8o; Darton, '94, p. 498: 60 to 70 feet 
average for Ulster · county) . Prosser measured 120 feet in the 
Countryman hill section and I 27 feet in the Clarksville region ('99, 
p. 337, 348). Some of the above measurements were made for the 
typical New Scotland and the transition beds ( now separated as the 
Kalkberg limestone). The writer and Doctor Ruedemann found 
( aneroid measurement) 105 feet of this formation below the Par­
rish house where the contact with the Becraft limestone is exposed, 
and the writer obtained practically the same measurement in the Rock 
road section above the Kalfoberg. 

The New Scotland shaly limestone beds of the Berne quadrangle 
and the northern and middle Helderberg region of the Albany quad­
rangle rest in a nearly horizontal position and are very soft and 
easily weathered, "Where, however, it has been folded, as in the 
southern portion of the quadrangle (Albany), south of South Bethle­
hem, it is traversed by slaty cleavage and much harder. It also 
possesses a distinct slaty fracture cleavage and greater hardness 
along the fault south of the Indian Ladder" (Ruedemann, '30, p. 50). 
This fault, located a quarter of a mile beyond the eastern limit of 
the Berne quadrangle, and about one and a half miles east of the 
Indian Ladder (Rock road) is well shown in a road cut in the New 
Scotland. Exposures showing the slaty cleavage are found in the 
field between the road and the cliff edge, south of the fault. 

rn, u, I2 BECRAFT LIMESTONE (including ALSEN(?) and PORT 
EWEN LIMESTONES) 

This limestone in the earlier reports was known as the "Scutella" 
or "Encrinal" limestone, from the presence of numerous crinoid 
bases or Scutellas, and also as the "Upper Pentamerus" limestone 
because of the occurrence of the brachiopod Pentanierus (flow 
Sieberella) pseudogaJ.eatus. The name "Becraft limestone''' was given 
to this formation by N. H. Darton ('94) with the approval of James 
Hall, and was derived from the exposure in the Devonian outlier, 
known as Becraft mountain, near Hudson ( Columbia county). 
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The Becraft in the earlier -correlations. formed the top of the 
Silurian; later it becam~ the uppermost member of the .Helder­
bergian (Lower Helder berg) limestones; finally the. ov,erlying Alsen 
and Port Ewen limestones, represented on the Berne quadrangle, if 
at, all, only toward the western boundary, were included in the 
Helderbergian group. · 

The rock is very coarse-grained and not infrequently has the char­
acter of a shell rock or coquina. Although usually somewhat dark­
ened on weathering, the rock, typically, is light-colored with pinkish 
and light gray, sometimes yellowish tints. It is a very pure lime­
stone on the whole and massive, forming conspicuous ledges. Chert is 
unusual. The lower part of the formation is thinner-bedded with 
seams of silicious shale, sometimes of a greenish color, one to 
s•everal inches thick. These seams have an abundance of silicified 
fossils among which Atrypa reticularis is common. As pointed ou.t 
above, there is no sharp transition from the New Scotland. This 
may be seen in the Indian Ladder area in the cut ( nine feet) at the 
four corners on Roc;k road, (going west), where partings of shale in 
the lower Becraft and limestone bands with crinoidal fragments in 
the upper New Scotland are clearly seen ( figure 39). A distinct 
disoonformity with the overlying Oriskany is also shown here. 

This formation does not have its typical development, either in 
thickness or, entirely, in character on the Berne quadrangle (figures 
12, 16). It thickens southward and in the type section at Becraft 
mountain near Hudson, where it is extensively quar;ied .for Portland 
cement, has a thickness of 40 to 45 feet (Gr8'bau, .'03, p. 1034). At 
Rondout there a;e 35 feet of this limestone (Van Ingen & Oark, '03, 
p. n8o) and Grabau ('o6, p. 154, 254) measured 15 to 21 feet in the 
Schoharie reg1on ( West hill, Dann' s hill). In the Helder berg area 
the beds vary from nine to 27 feet, only the lowest beds· (nine feet) 
with shale seams appearing in the Indian Ladder · area. Prosser and 
Rowe ('99, p. 336, 348) record 13 feet in the Country111a1: Hill section 
and 20 feet around Clarksville, but Doctor Ruedemann and the 
writer measured 27 feet two and a quarter miles south-southeast of 
New Salem. In the Altamont section Prosser ('oo, p. 59) measured 
rn+ feet. In a quarry north of the state road, about one and a half 
~iles ea.st of Knox 'village, the writer measured 15,¼ feet of Becraft 
( figure 40) with 20 inches of Oriskany on top; and at Knox, just 
north of the four corners abo1.1t IO feet are exposed. In a cut along 
the state road about a mile northwest of West Berne IS feet of. the 
rock exposed have been identified as Becraft. . Good exposures are 
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to be found in some of the ravines joining the Fox Kill valley between 
West .Benie and Gallupville. Outcrops of Becraft are fairly frequent 
throughout its extertt on the Berne quadrangle, but of course some­
what less so 1h the more till;..covered area toward the western portion 
of the quadrangle. In the upper beds of the West Berne-Gallupville 
i-egion and along the Altamont-Knox state road the Becraft has a 
more typical 'character than in the Indfan Ladder area. 

The West Berne cut shows a good contact with the underlying New 
Scodand · and ~bout five feet df · transition beds. The contact with 
the New Scotland is also well shown south of our area, just below 
the · Patri~h hou:se; along the. old rciad leading around Countryman 
hi1L · The Becraftsj)reaM out in back of the house fo.rming a· fairly 
broad flat ofoare rock showing well the joint system of the formatiori, 
and 'here is still recognizable the old "Beaverdam road," which was 
the first road that led from Schoharie to Albany: In spite of its 
small thickness the formatio1.1 is prominently exposed and in places, 
as the above, spreads out to form fiats of distinct breadth, as south­
east of New Salem 011 the Albany quadrangle and to the north and 
west of the Indian Ladder area, particularly west of Knox. 

· The Becraft limestone, like the Coeymans below and the Onondaga 
above, is traversed by a system of joints which may be observed n:fbre 
or less well-developed on any of the Becraft fiats. The series of 
joints have a northeast-southwest ·and northwest.C:southeast direction. 
Two groups seem to.be the most ptorninent and to the southeast of the 
Indian Ladder area characteristic measurements are N. 7° to 17° E. 
arid N_. • 38° to 48° W.; to the northeast ( north of· the four corners 
on: Rock road) the measurements taken are N. 41 ° to 47° E. and 
N. 43° W. · The joint fissures are widened by solution and· deep 
circular arid elliptical holes· are formed; This typical litnestone 
erbsibn is seen alorig the road · (east) about a mile and a hat f south~ 
~fast of' th~ Indian Ladder; Here irka.rst" features, due to solution in 
limestone areas, are very well shown 011 . a small scale. At this 
locality, .also; 20 inches of Oriskany a.re seen at the bottom of the 
Esopus cut; a1td ori th{east side of the road the Becraft and Oriskany 
in contact. ·. · The disconformity is shown only by the missing beds. 
Here ts ·,r welded contact inarked 1:\y an irregular line with a. sharp 
change in sedi.ment. : The Orishny surface has many rounded 
grains with -di.di, opaque surfaces which suggest that they are wind 
blciwn. . ,, . . . 

· Sinkholes, anoth~r char~cteristic .£ea.tun~ of a. k~rst topography, 
are not commorilf found in the Becraft. Ah interesting one, 100 feet 
or so in diameter, was discovered two and a quarter miles northeast 
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Figure 39 Cut at the four corners on ''Rock road" ( old Indian Ladder-Thompsons Lake road), 
showing the contact between the "'Jew Scotland and Decrait (at ldl. marked by hammer) and between 
the Becraft and Oriskany (at right, marked by tin cup i. The rl-"liri, has now beeu cleared away. 
( Photograph by E. J. Stein) 
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Figure 40 Quarry along (north of) Altamont-Knox road, abom three-quarters of a. mile Kest o{ the 
junction \\'ith the Tho111pso11s Lake roacli sho\ving [ 5 !.c"2 ieet o{ Becraft lirnestune capped by 20 inches 
oi O,·iskany sandstune. U'hotograph by E. J. Stein) 
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of · Gallupville at the 3unction of·. the road to East Township with a 
road from the north ( shown 011 the geological map as a small patch 
of New Scotland within the Becraft area). The foll thickness of 
the Becraft is shown and its contact with the New Scotland. A 
small stream tumbles over the Becraft cliff on the east rim and dis­
appears undetground in the. bottom of the bowl through the. New 
Scotland beds. 

Although composed of crinoid .par,ts, shells and shell. fragments,· 
the Becraft has, not. furnisheg a very large . fauna. There are some 
very.,characteristic fossils (figure 41) such as the shieldlike crinoi~, 
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Figure 41 Becr~ft lir.nestone fos~ils. ·. ( Crinoid base,. A, B; brachiopods, 
C-O). A 'B Aspidocrinus scutellifonnis. C, D U11cmulu,s canipbe-llanus, 
x ¾, E f, 2, 3 Wilsonfa ventricosa, x ¾,. F{ G lYicri,stella. ar~uata, x ¾, 
H I Dalmanella subcarinata, x ·¾, J, K Schizophoria 1mlltistrw.ta. L, M 
U~tcinulus 1iobilis, x ¾. N, 0 Sieberella pseudogaleata, x ¾, P Spirifer 
concimius x ¾, 
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base or anchor Aspidocrinus scutellif orniis which is found through­
out the Becraft, sometimes in great abundance, and also occurs in 
the upper New Scotland. These fossils give a very characteristic 
appearance to the rock, especially when seen in cross section, since 
they are rendered crystalline by secondary: infiltration and are often 
of a pinkish or glistening white color. The Becraft may be seen in 
typical development, full of Scutellas, along ,the state road· from 
Albany to Clarksville, a mile and a quarter east of the village and 
just before the intersection with the road connecting with the Feura 
Bush-Indian Fields state road. The brachiopod Sieberella (Penta­
merus) pseudogaleata is also abundant and characteristic. Prosser 
and Rowe ('99, p. 341, 35 r) have listed I 5 species ( one crinoid, one 
bryozoan, two corals, I I brachiopods) from this limestone at the 
Parrish house and ten species ( one crinoid, nine brachiopods) fron:i. 
the Clarksville area. For the Schoharie region (Grabau, '06, p. 323) 
has listed 24 species including two crinoids, one pteropod, 11 

brachiopods, one pelecypod and nine gastropods. The writer made 
the following collection of fossils in the Indian Ladder area, par­
ticularly at the four corners on Rock road about half a mile west of 
the cliff: 

Corals Brachiopods (continued) 

Streptelasma (Enterolasma) strictum Schizophoria multistriata Hall 
Hall Spirifer concinnus Hall 

Favosites sphaericus Hall S. perlamellosus (Hall) 
Atrypa reticularis (Liilmaeus) 

Crinoids Leptaena rhomboidalis ( W ilckens) 
Trematospira multistriata HallAspidocrinus scutelliformis Hall Stenoschisma formosum (Hall)Stem joints Strophonella puncfulifera (Com·ad) 

Bryozoans Dalmanella perelegans Hall 
Rhipidomella oblata Hall

Paleschara cf. incrustans Hall Orthothetes woolworthanus Hall
Fenestella s(>. 
Bryozoan s(>. 

Pteropod 
Brachiopods Tentaculites elongatus Hall 

Sieberella pseudogaleata (Hall) 
Uncinulus campbellanus Hall 
U. nobilis Hall 

The best collection of fossils was made at the cut along the Fox 
Kill road about a mile northwest of West Berne. The writer was 
fortunate in reaching this locality at a time when considerable loose 
material at both sides of the road facilit~ted collecting. 
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Crinoids Brachia-pods (continued) 
Aspidocrinus scutelliformis Hall Meristella arcuata Hall 
_Stems and joints Trematospira multistriata Hall 

Parazyga deweyi (Hall)
Bryozoans Atrypa reticularis (Linnaeus)

Lichenalia (Fistulipora) torta (Hall) Leptaena rhomboidalis (Wilckens)
Bryozoan sp. Meristella princeps Hall 

M. laevis (Vanu.t:em)
Brachio,Pods Spirifer perlamellosus (Hall)

Sieberella pseudogaleata (Hall) Dalmanella subcarinata Hall 
Wilsonia ventricosa (Hall) Strophonella punctulifera (Conrad)
Uncinulus nobilis Hall S. sf;.
U. campbellanus Hall Rhynchonella s-p.
Schizophoria multistriata Hall 
Spirifer concinnus Hall 

The Alsen limestone comprises the cherty limestones which over­
lie the Becraft and bear ithe same relation to it as the Kalkberg does 
to the Coeymans. It was originally included in the Port Ewen as a 
basal phase, and was named (Grabau, '19) from the section at 
Alsen, N. Y. (where the Port Ewen is absent). Like the Kalkberg, 
it is a more impure limestone than the beds below, finer grained, dark 
blue-gray in color ( except a lighter b~sal portion), often weathering 
into buff color. T·he limestone has a thickness of 20 to 50 feet or 
so; about 30 feet at Port Ewen, 20 feet in the Catskill area, 25 feet 
at Becraft mountain. The fauna is a modified Becraft fauna, and 
the fossils are more silicified than in the Becraft below. 

The Port Ewen beds are a series of shaly limestone similar in 
character and fossil content to the shaly limestones (New Scotland) 
underlying the Becraft. The fauna is a mixture of New Scotland and 
prenuncial Oriskany forms. The sea withdrew from part of the 
Appalachian trough at the end of the Helderbergian epoch and in 
the erosion that followed much of the Helderberg deposits were 
removed in some areas. The lime sediments from this erosion, during 
the retreat of the sea in late Helderbergian, locally accumulated in 
depressions and formed a detrital lime rock, the Port Ewen beds. 

When first shown to be a unit these beds were described as the 
"Upper Shaly beds" (Davis, '83). Later Clarke and Schuchert ('99) 
changed the name to Kingston beds, but as the name was preoccupied 
they were later called Port Ewen beds (Clarke, '03) from the town 
of that name, opposite Rondout, where they are best exposed. They 
have their best development in southeastern New York, where the 
maximum thickness is about 200 feet. At Rondout there is a thick­
ness of about r50 feet; 30 to 35 feet in the Saugerties region and 
five or six feet in Austin'·s Glen, Catskill. 
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The Ali;en and Port Ewen limestones are missing in the Helder­
berg sections northwest of the Catskill area Ul:).til. one •appn;laches the 
Schoharie region' (figures' 12, 16). The easternmost exposure, 
showing 1,me or the other or both of these formations, occurs on the 
Berne quadrangle inthe t~ad cut in the Fo'x Kill valley, west qf 
West Berne. In '.the Schoharie region (West hill) Grabau ('06, 
p. 154) found 30 feet between the New Sc9tlarid and the Odskany; 
r5;½ feet of typical Becrif( 5;½ feet of similar rock, then finer 
grained, darker and more ·compact limestones with · fewer organic 
remains. In the section for West hill (ref. cit., p. 254) 'he includes 
2r feet in the Becraft and 9;½ feet in the Port Ewen which he later 
regarded ~ :AJ~en ('19, p. 470). .In tl;ie Fo'.l(, KiU Valley1 ~uqhere 
are about' 20 feet, of' rock exposed and a total of jo feet have been 
measured .• ( aneroiq) .. between the fop of .the New 'Scotland' and. the 
Oriskany, exposed 'iii. the bed of a side 'stream. We have here five 
feet of the lower, less typical Becraft (as in the India~ Ladder area) ; 
:iiv(f¥et of typical light gray Becraft with pinkish calcite; 34 inches 
6'( darkei·, finer grained limestone with Becraft fossils (ft111' of 
Sieberella pseudogaleata but with fewer Scutellas); above this, 27 
inches. of' finer grained, dai-k limestone with chert ( one band thicken­
ing to four and a half inches, four or five inches from top); then 
27;½ inches of a drab, shaly limesto11e; resembling the New Scotland 
and with New Scotland . fossils; finally, about 33 inches of dark, 
fine-graii.1ed limestone with a sparse fauna .. : 

· 'irhe writer collected from the· drab-colored shaly band: 

Corals Brachiopods (continued) 
Strepfelasma (Enterolasma) strictum · S'trophonella pimctulifera (Conrad) 
, Hall .. • ' . Meristella laevis .(VanHxem) . 

Favos1tes sphaericus Hall M. arcuata Hall 
F. sp. . Rhipidomel!a oblata Hall 

' Bryosoans Dalmanella subcarinata,. Hall 
. Mo!lotryJ,Jella sp. Trematospira mult(striata Hall 

Feriestella sp. Uncinulus· sp; · · 
Bryozoan .sP, Rhynchonella sp. . 

Stenochi~ma formosum (Hall)
·Brachiopods Stropheodonta• cf: becki Hall 

Leptaena rhomboidalis ( Wilcken.,). 
Atrypa reticularis (Linnaeus) · ·· Pelecypods 
Eatonia medialis ( Vi:vnu%em) · · Actinopteria 'textilis Hall 
Spiri:fer • perlamellosus (Hall) A, communis Hall 
S. concinnus Hall · Pterfoea cf. s~hohariae Hall 
S. cyclopterus Hall · 
S, cf. murchisoni Castelnau 
Schizophoria multistriata [fall 

In the dark, fine-grained limestone just below th.e shaly bed were 
found the brachiopods Spirifer concinnus, Wilsonia ventricosa, 
Atrypa reticularis, Datmanella cf. perelegans, Parazyga deweyi, Meri-
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steUfI, laevis, M. arcuata and, ,<;:dnoid joiri.ts,. Froni. the, foJ.e-grain~d, 
<;larl~, limestone above the shaly band were collected' some ;che).1:, the 
corals, Streptelasma. strictu,m at1d Favosites sp., n{mierous .cdnoic;l 
joints and stem13, and the brachiopods Spirifer concin~u,s, Wilson1,Q, 
ventricosa, Atrypa reticularis, Stropheodonta cf. becki, Rhipido1:11,ellq, 
sp., Mer:istella sp, . , · · · . , . 

Tl'le writer. is inclined to believe that in this Fox I<lU Vall~y' cut 
there are lS feet of Becraft and the balance ,is Por,t E~;n; withithe 
di;i.rk, finer, grained limestone considered as transitiom.1. If the dark 
fi.~er grained limestone with chert is regard~d. as Alsen th~ \l~ere is 
about. r3 feet of Becraft followed by an interfingering' of' Alsen ·and 
Port Ewen, f9r the di-ab shaly bed as shown by the character of the 
rock and the fossils, i~ surely Port Ewen. · 

:t3 ORISKANY SANDSTONE 

Partly because of the fine collections of remarkable ~os11ils that 
have been obt.ained from it, partly from its geological position ,llt ~he 
base of the series of formations formerly known as the upper Helder­
berg, group (now Qriskanian a11d.Ulsteriari series), the Oriskany Is 
one of the formations bestlmown to paleontqlogists a).'ld geologists. 
I\1 tl;:ie early days of the Survey under th,e leadership of James Hall 
it was regarded as the base of the Devonian (in Alnerie;a); now with 
the Esopus grit it forms the Oriskanian which with the Helderbergian 
series below constitutes the Lower .Devonian. :At the type lo~ality, 
Oriskany Falls, Oneida county, from which it derives it~ name (H,~11, 
'39; Vanuxem), the Oriskany ,sandstone consists of a nearly pure, 
white fossiliferous quartz-sand rock, 20 feet. in thickness.. · In. the 
Helderberg region this formation is represented by a very dark, J:?luisl]. 
gray to blackish, hard quartzose sandstone with a strong admixture 
of calcareous matter that increases southward but is variable in, the 
Helderbergs. , 

This sandstone represents .shore deposits of: the transgressing. &ea 
in Oriskany time. The early ,Oriskany sea was . restrict~d to tl1e 
eastern part of the present Helderberg area. When the w~tward 
transgression of this sea occurred the subsiding land sttrface was more 
or less irregular due .to elevation and erosion at the .1:nd of Helder­
b~rgian. time. In. the east the lower Oriskai1y beds overlie the Port 
Ewen, the uppermost member of the Helderbergian seri.es. In tl1e 
northern Helderbergs the Oriskany rests upon the Becraft, in tbe 
Scl1oharie area .on the, Alsen, at Litchfield in Herkiml'!!. county ,on 
the Coeymans, in .central New York on the Manlius and.in .western· 
New Yorkand Canada on the Cobleskill, From Manlius (Onondaga 
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county) westward the so-called Oriskany sandstone occurs as a series 
of thin lentils, sometimes does not appear at all or is represented only 
by scattered sand grains or sand filling in crevices in the rock below. 
Some (E. 0. Ulrich) consider this the elastic :initial deposit of the 
Onondaga. · · 

In the. east the Oriskany formation is represented by both arena­
ceous and calcareous sediments. In the Cobleskill~Schoharie area the 
rock is. a mixture of quartz and lime grains. Where the rock is 
exposed the lime is commonly dissolved out leaving a b~own, porous 
sandrock in which the fossils are beautifully preserved as both internal 
and external molds. In this area the formation has a maximum 
thickness of five or six feet (W~sfhill), in some places being only one 
or two feet or less thick, perhaps missing in others (Grabau, 'o6, 
p. 158). In the northern. Helderberg area .the rock is similar with a 
maximum thickness of about four feet and an average of only one or 
two feet (figures 12, 16). Darton ('94, p. 439) gives the thickness in 
Albany county ·as varying from one. to four feet with an average of 
about three feet for the greater part of the area. He also notes the 
absence of the formation for several miles south of Callanans Corners 
( near South Bethlehem). Prosser ('oo, p. 56, 59, 6I) has recorded a 
thickness of one foot to one foot four inches south of the Indian 
Ladder cliff, one and three-quarters to two feet in the Altamont sec­
tion and 2+ feet ( very fossiliferous) in the Knox area. The writer 
found 42 inches of this formation just north of the crossroads in the 
village of Knox; 33 inches in the woods along the road a mile or so 
to · the northeast; 20 inches capping the Becraft limestone in the 
quarry along the Altamont-Knox state road (figure 40); 33 inches 
in the cut at the four comers (Rock road) about half a mile west of 
the Indian Ladder cliff (figure 39) and 18 to 20 inches in the base 
of the Esopus gravel pit about one and a half miles southeast of the 
Indian Ladder. In the last-named locality a welded contact (p. 116) 
with the underlying Becraft is shown (east side of road); Here the 
contact with the overlying Esopus shale is likewise sharp, even though 
the lower Esopus beds are flinty in character and quite similar to 
the Oriskany. Prosser and Rowe ('99, p. ;336) measured two feet 
of Oriskany in the Countryman hill section and one foot around 
Clarksville. Ruedemann ('30, p. 57) cites three feet one inch occur~ 
ring as a ledge that crosses the Onesquethaw creek one and a half 
miles ,below Clarksville. · 

Going southward from the Helderberg area the rock soon changes 
in character and becomes a chert or cherty limestone. In the Catskill 
area in Greene county it no longer has its typical appearance, 



north the four corners "Rock road" 
by E. 



Figure 43 One c,f the faults" in the Ori.skanv sandstone. Xorth four corners on the old Indian J.adder-
Tht.,IT1].bOn::.. Lake road ( road"). (Photograph b,: 1V. F. \\°im, 0 r)
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although characterized, as the typical beds, by the ,brachiopod S pirif er 
arenosus. Farther southward it thickens more and more and highly 
fossiliferous limestone beds ( Gl1merie limestone; Chadwick, 'oS) 
come in at the top and still farther south a basal pebble conglomerate 
(Conneit,y conglonierat(!; ref. cit.), r8 to 20 feet thick, also of 
Oriskany age. In Orange county the beds representing Oriskany 
were divided (Shimer, '05) into Lower Oriskany (30 feet; Port 
Jervis limestone) or Dalmanites dentatus zone with Helderbergian 
and Oriskany species; and the Upper Oriskany (150 feet), the zone 
of S pirifer murchisoni. The deposits of Oriskany age in southeastern 
New York (Port Jervis region) are considered as representing a 
deep-water or calcareous phase of the shallow-water, typical Oris­
kany sandstone. Certain of the large typical Oriskany fossils ( as 
Rensselaeria ovoides, Hipparionyz prozimus) are absent from the 
Pqrt Jervis region, which might be accounted for by depth of water 
(Shimer, '05), and there is also a persistence of Helderbergian species 
in this region to the beginning of the Esopus. 

Bec_ause of its flinty nature the Oriskany is very ·hard and resistant 
and, therefore, wherever the beds are more or less horizontal, as in 
tb.e Helderberg area, even though of little thickness, it forms a dis­
tinct broad platform or terrace, the softer Esopus above having been 
eroded away. Such a terrace is well shown in the Countryman hill 
area in back of the barn of the Parrish house and north of the house 
continuing for a considerable distance along the old road; in the 
Indian Ladder region in the woods and field south of Rock road, in the 
woods just back (west) of the park superintendent's house, and 
especially along the old road leading north from the four comers 
on Rock road (figure 42). :By far the best exposures of Oriskany 
terraces occur to the east and west of Knox. The Altamont~Knox 
road leads for some distance over one of these platforms, which is 
also well exposed in the woods at the north.. The surface of the 
Oriskany in most exposures is seen to be covered with the character­
istic worm burrows, Taonurus cauda-gaUi, which also ~ark 'the bed­
ding planes of the Esopus shales and which because of their appear-
ance were termed "Cock-tails." · · 

The Oriskany is broken up into blocks by a 'System of intersecting 
joint fissures; and this has been a factor in making the sandstone so 
satisfactory for use in the old stone fences. These joint fissures are 
noticeable in all Oriskany exposures. Their direction has been 
measured along the road leading north from the four corners on Rock 
road ( three-quarters of a mile northwest of the Indian Ladder cliff). 
As in the case of the .Becraft and Coeymans limestones, the two 
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mairi groups run riortheast-southwest (N~ 40° to 45° E:) and riorth.: 
west~southeast (N. 43° to 57° W.). In this area, where the road 
leads through the ·woods, • are shown a s~ries of at least four · small 
faults, known as ''step fault~,'' varyirig from a few inches to at least 
te11_ inches in displacement (figfare 43). Faulting has taken place 
along the ,northeast joint planes and in places has been seen to cut 
across glacial' striae demonsfrating that the faults are postgladal in 
~ge; ·... , .... ·•. . . . . . 

'·.. I11 the fresh 1:ock' it is diffic1.1lt to distiriguish the Oriskany fossils ; 
but tliey at:e heautifulli preserved as internal an.cl external molds iri 
the_ decayed. rock, and splendid collettions were obtained in the old 
days largeiy in the old stone fences around Schoharie and in the 
Helderbergs. The State Museum has a fine collection obtained later 
from weathered joint cracfos in the Glenerie limestone at Glenerie, 
1iea/Kingsto11 iri Ulster county. Among i:he inost common and -char­
acteristic fossils (figure 44) to be' found in the Helderberg region 
are.thebrachiopods Spirifer arenosus and S. mu,rchisoni, Hippario~iy~ 
fro~imit.s, Reniselaeria ovoides, Lepto,coeNa · flabellites and the gas­
tropod Plat:)!c~ras noiositm. · The wonn burrows, Taonurus cauda­
galli Va1i~~xem, or "Cock-t~ils,"· ai•e also characteristic on exposed 
sui:fa:ces. . The best collecting places .on the Berne sheet are the cut 
at the fou~ corners on Rock road, about half a mile west of Indian 
Ladcler diff, the stone fences along the road leading north from there 
ancl, · partic'uiarly, the itone fences alorig the Altamont-Knox road 
to the east of the village, . Prosser ('do, p. 59) collected eight Oris­
ka~y ·.bi·achiopods in the Altamont section: . . . 

Rensselaeda .ovoides , (Eaton) Rhipidomella musculosa (Hall) 
Spirifer murchisoni Caslelnm1 Metaplasia pyxidata (Hall) · 
S. arenosus' (Com·ad) Hippationyx proximus Vanu.-rem · 
Eatonia; pecufiaris (Co1irad) .. Meristella lata Hall · 

' ' . 
The 'writer made · the following collection in the Indian · Ladder 
atea/af tlie 'four corners on Rock roa:d: · 

r,_ ... ,,, ,. ,• ,. · , .' .. . · 

..... , , Bracl;iopods , · Pelecypotk •, 
Renss'daeria ovoides (Eaton) Actinoptetia textilis var. arenarla Hall 
Hipparionyx proximus Vanu:rem 
Spirifer arenosus (Co1wad) . Gastropods .. . . 
S. mtirchisoni Castelnai1 · Diaphorostoma. ventricosum Conrad 
Leptost1'ophia: cf. magnifica (Hall) Platyceras nodosum CoMad 
Anoplothec:a (Leptocoelia) flabelhtes P. sp, 

(Conrad) . . . 
Eatonia peculiaris (Conrad) 

Pmsse~- arid Rowe ('99, p: 34'1) Ust' I2 bmcl~iopods and two gastro­
pods fioin th'e Countryman hill 'section iri the vicinity of the Parrisli 
h<Jt1se;'. iuia 'G;abai.i. ('66, p.' 32,i): for thei Sthoharie region, has a 
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. . Fi~ure 44. Oriskany ,sandstone fossils. (Brachiopods, A-J!II; gastropods, 
N-P). A, B Spirifer murcHi:so1ii, x ¼, C, D S. a,renosus; x · ½: · E, ·F 
Rhipidomellp .m,uscu(osa, x . ¼, G, H. Eato1iia. peculia_ris. I Lep_tocoelia 
fiabellites. J Meristella lata, x ¼- K I, 2 Hippariony.,r pro.ri1m~, x ½­
L, M Rensselaeria ovoides, x ½, N Platyceras nodoSU11i, x ½, 0, P 
Diaphoro1toma (Plat~stonw-) ventricosutn, x ¼, 
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record of 19 brachiopods, five pelecypods, six gastropods, one cortu­
larid, one cephalopod. 

14 ESOPUS GRIT 

The Esopus shales or Esopus grit, named from the excellent 
exposures near the Esopus settlement (Kingston), Ulster county, 
and along the creek of that name (Darton, '94), is the "CaiuJa,-galli 
grit" or "Cock-tail grit" of Vanuxem ('42) and other earlier geolo­
gists, so-called from the abundant markings on the bedding planes 
which resemble a rooster's tail. Elevation followed Oriskany deposi­
tion and in eastern New York we have only the coarse sands and 
grits of a mud delta constituting the Esopus formation ( Odskanian) . 
These shales are not found west of Otsego county, but the forma~ 
tion is a persistent one in ea-stern New York, New Jersey and 
Pennsylvania. 

The Esopus grit is a blackish or dark gray grit or sandy shale of a 
very uniform character which readily crumbles to gravel and 
weathers to a dark brown color. The aspect of this rock varies 
according to the character of the cuts. In weathered cuts the surface 
is covered with small, cubical blocks, resembling a pile of stone, but 
in other cuts the rock appears very solid and resistant. In the 
northern Helderberg area the lower eight or ten feet of the grit in 
places was found to be highly silicious or flinty (figure 45) and 
filled with the Taonurus markings, indicating a dose relation with 
the Oriskany sandstone of which it is considered a facies, in part at 
lea-st. This character is well shown in a road metal quarry along 
the new road to John Boyd Thacher Park, about one and a half miles 
southeast of the Indian Ladder. The middle beds are more argil­
laceous and the uppermost beds again more strongly silicious. The 
last five or ,six feet of this formation in a number of places are found 
to be a heavy sandstone, which is particularly well shown in the 
Clarksville-0nesquethaw region ( Albany quadrangle). The moie 
cherty character of the grit has been found in a greater thickness in 
the lower beds (40 feet) in the Catskill area (Chadwick) and in 
the Esopus creek these beds are very flinty. 

The Esopus shales have their greatest thickness in southeastern 
New York. At Becraft mountain there are about 300 feet, including 
the Schoharie, of which about one-third is considered as belonging 
to the Esopus, with the dividing line drawn on lithic characters 
(Grabau, '03, p. 1034, 1o69). In the Rondout-Kingston area 300 to 
325 feet have been meas,ured (Van Ingen & Clark, '03, p. 1204; Dar­
ton, '94, p. 497) and at Port Jervis 550 to 700 feet (Shimer, '05, 
p. 192), whence it extends into New Jersey and Pennsylvania. In 



Figure -15 Stream over the grit along ( west sick uf) tlie Jnhn 
Hovel Thacher ]'ark road. The more siliciou, beds forming the 
falls are well shown. (Photograph by E. J. Stein) 



Figure -46 Cut 111 Esopus grit along- (\\·est s}cle ot) the John Boyd 'Thacher Park road. The jointinp: 
1.Jl the rock is \\-ell shcnvn and also tne ease \\·ith \\·h1cb it breaks up into a gra\·el. (Photograph by 
E. J. Stein) 
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the northern Helderbergs there is a thickness of JOO to 120 feet, 
while toward the Schoharie area ( Grabau, 'o6, p. I 70) the formation 
loses in thickness (8o to 90 feet), disappearing farther west in Otsego 
county. 

Darton ('94, p. 438) found the thickness of the formation averag­
ing about 100 feet in Albany county. Doctor Ruedemann and the 
writer measured l20 feet just below the O'Connell house along the 
new road to John Boyd Thacher Park, 100 feet above the Parrish 
house and 105 feet on the southeastern slope of Countryman hill. 
Prosser and Rowe ('99, p. 348) record 121 feet for the Clarksville 
and Countryman hill sections. For that portion of the Helderberg 
area covered by the Berne quadrangle the writer found the Esopus 
with a thickness of about 8o to 100 feet. In the Indian Ladder 
region 100 feet were measured. Prosser ('oo, p. 55, ·6i) records 
the same measurement for the Indian Ladder section and 83 feet for 
the :section near Knox. 

Because of its softer character and the fact that it lies in a prac­
tically undisturbed area, the Esopus grit forms a very characteristic 
slope between the terraces formed on the. Oriskany sandstone below 
and the Onondaga above and is in its broader areas often given up to 
grazing, though the vegetation is sparse in places. In much dis­
turbed areas the Esopus becomes harder and develops a strong 
slaty cleavage with the result that it stands out in very sharp ridges 
of barren aspect, as seen on the Albany quadrangle two miles south 
and southwest of South Bethlehem and thence southward (Ruede­
mann, '30, p. 6o). The jointing in the Esopus is prominent and 
characteristic. The rock when viewed at one of these joint surfaces 
gives the appear~nce of being very massive and hard ( figure 46) . 
In this system of intersecting joints usually two groups are more 
prominent and their direction is much the sam~ as in the · lower 
formations (N. 27" to 33° E.; N. 58° to 63° W.). · 

There are. a numbe{Qf cuts. on the Berne qW!.dra.tigle, accessible for 
study. In the Indian Ladder area there ate good sections along the 
courses of the three streams south of the Indian Ladder (Rock 
road) in the park, particularly south of the ,superintendent's house 
( third stream south). About one mile and a quarter southeast of 
the Indian Ladder (just outside the Berne quadrangle, near the 
fault) a little south of the road is an excellent exposure showing the 

. general character of the rock and the jointing; and a qt1arter of a 
mile farther southeast is the road metal quarry with the Oriskany 
forming the floor. Another good exposure in the area is found in the 
road cut north of the upper end of Thompsons lake, and the rock also 
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outcrops on the northwest shore.of.the lake. On the south side of the 
Altamont-Knox state road, beyond the junction with the Thompsons 
lake road are a number of good exposures, several of them in road 
metal quarries along the road. West of Knox, as the till covering 
becomes heavier, outcrops are .fewer and likely to be found only in 
occasional road.cuts and deeper ravines . 

.Two of the best Esopus sections are found south of our area on 
the Albany quadrangle and both are very accessible. An almost com­
plete sectio.n is now exposed in a road cut along the New Salem­
Wolf hill state road about two and a half miles south. of New Salem. 
Vertical glaciated surfaces may be seen in the upper part of the 
section, along the right side, of the .road. The finest and most striking 
exposure (practically the. ·complete thickness) is found in the gorge 
of the Onesquethaw below Clarksville. 

Excep; for .the worm burrows, Spirophyton (Taonurus) cauda 
galli, the Esopus grit is remarkably barren of organic remains. These 
markings (figure 47) were formerly regarded as impressions of 

Figure 47 Esopus grit fossil. Tile worm burrow or "Cock­
tail," Ta.oiuw1is cai1da-9alli. 
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"£ucoids" or seaweeds, and more recently ( Grabau, '06, p. 168) have 
been considered "inorganic, representing wave-marks of a peculiar 
type.'' They have since been shown ( Sarle) to be produced by mud­
swallowing worms and Ruedemann ('30, p. 59) notes the presence 
in the State Museum collection of two specimens of a Taont1rus from 
the Hamilton shale of Western New York which "actually shows the 
worms in place at the outer edge of the markings." · 

No fossils were found in the Esopus shales of the Schoharie region 
(Grabau, ref. cit, .p. 170) or the Port Jervis area ( Shimer, '05, 
p. 192). In the Esopus cteek (Rondout-Kingston) area a few 
brachiopods have been collected (Van Ingen & Clark,'03, p. 1204), 
namely.: Anoplothecai (Leptocoelia) acutiplicata (Conrad), Atrypa 
spinosa Hall,. and an obscure Discinoid brachiopod. A few fossils, 
mostly brachiopods, have been fou.nd in the lower silidous beds of the 
Catskill area (G. . Chadwick, in conversation and manuscript) : 
Anoplotheca '(Leptocoelia) fiabellites (Conrad) var., Chonostrophia. 
compla.nata Hall and Orbiculoidea sp. among the brachiopods; the 
gastropod Platyeeras sp. and, doubtfully; land plants. Chadwick sug~ 
gests that the lower fossiliferous· portion may eventually require a 
separate name. A small brachiopod has been collected in the Helder­
bergs (Ruedemann; Albany quadrangle). 

15 SCHOHAIUE GRIT 

The Schoharie grit is of somewhat local development, and receives 
its name (Vanuxem, '40) from the type locality in Sclioharie county 
(at Schoharie) where it is characteristically· developed. It occurs also 
in Albany and Otsego; counties and in the HudsoR valley; 'but is 
apparently not everywhere .continuous, as the Onondaga and Esopus 
in places ( west of Callanans Corners; north and west of Clarksville) 
in the CapitalDistrict have been found in direct contact (Ruedemarin, 
'30, p, 60, 62 ; Darton, '94, p. 438). 

In its characteristic development in . the Schoharie valley this 
formation is an impure siticious limestone, dark bluish gray in color 
when fresh .and weathering to a dark buff or brown porous satid­
stone. Some parts ofthe rock are shaly and rather sparingly· fossil­
if.erous. In ;the Schoharie area the Schoharie grit has a thickness of 
five to eight f.eet (Grabau, '06, p. r8o; 254); in the northern Helder­
berg and Capital District area it ·Varies from nothing· to· a thickness 
of about eight feet. ··, Farther east, or southeast, the formation 
thickens. . A thickness of about roo feet has been found in the 
Catskill area, and there it is more o.f the nature of a fine-grained 
impure limestone,, ( G, H. Chadwick). At Becraft mountain I 50 to 
200 feet of shale are referred to the Schoharie, because some of the 
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characteristic fossils have been found in it, though in rock aspect the 
shale is more similar to the Esopus (ref. cit. p. 18r; '03, p. 1o69). 
The variable occurrence of the Schoharie grit and its character in the 
northern Helderberg and Capital District area suggest· that it is a 
sandy fades of the Onondaga. Not only is it found merging into 
the overlying Onondaga (as already noted by Darton), with the lower 
Onondaga somewhat sandy, but interfingering of the grit and the 
limestone has been observed and fossils ( corals and cephalopods) have 
been found passing freely across the welded contacts. Doctor Ruede­
mann and the writer found two large boulders showing the alterna­
tion of the Onondaga limestone and the Schoharie grit. One along 
the east (left) side of the state road, one and a quarter miles south 
of I<.eefers Corners, showed two layers of the Schoharie grit (seven 
and five inches thick) separated by a band of Onondaga limestone 
( H inches thick) which in turn has·. a two inch· band of Schoharie 
grit in the middle (see Ruedemam1, '30, p. 60; figure 55). The second 
block is located in front of the N. Blair house just opposite the 
Hannacrois falls along the state road to Westerlo. Similar boulders 
were found in the upper Onesquethaw creek and fossils (corals and 
cephalopods) were observed passing freely across the contacts. There 
is no doubt that these boulders are of local origin and come from the 
Helderberg region. While mapping with Doctor Ruedemann on the 
Albany quadrangle an· outcrop was studied near the Callanans 
Corners-Coeymans road, about three-quarters of a mile from the 
junction, in the woods at the west. Here was found the greatest 
thickness ( six to eight feet) of the Schoharie in the Helderberg 
area, .showing interfingering of the Schoharie and Onondaga, with the 
lower Onondaga somewhat sandy (ref. cit. p. 61). On the other 
hand, disconformities. at the. top and bottom .of the Schoharie grit, 
indicated by the presence of glauconite, have beeri reported from the 
Catskill region (G. H. Chadwick, in conversation and abstract of 
Geological Society Meeting, '27). 

There art:i few exposures of the Schoharie grit in the northern 
Helderberg area. Prosser ('oo, p. 55) for the Indian Ladder region, 
cites this formation as "shown on a south road at the base of the 
light gray Onondaga limestone," and has measured three and a half 
feet. The. writer found a fair exposure along the old road following 
the upper course o.f Minelot creek ( forming second falls east in 
Indian Ladder gulf) at and near the spring flowing out beneath the 
Onondaga along the road at the right. This is believed to be Presser's 
locality, but the thickness could not be measured. Good specimens of 
both cup and compound or head corals have been found :here. 
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Anyone interested in studying the Schoharie grit will find good 
exposures just to the south of our area on the Albany quadrangle 
(Ruedemann, '30). Prosser and Rowe for the Countryman Hill 
section record ('99, p. 336) two feet ten inches of "an impure, dark 
gray limestone which weather,s to a buff, porous sandstone, shown in 
places at the base of the Onondaga limestone on the cliff south of 
west of the house of Mr K. P. Parrish." A more accessible exposure 
occurs along the old road leading over the southern slope of Country­
man hill, less than half a mile from the junction with the Parrish hill 
road. Here 22 inches are fully exposed at the foot of the Onondaga 
cliff at the north side of the road and fossils may be collected. In the 
woods at the north along the New Salem-Wolf Hill state road, just 
where the road leads up over the hill onto the Onondaga tei-race, a 
thickness of about three feet is exposed, with fossils. Ruedemann (ref. 
cit., p. 60) and Darton ('94, p. 437) find that the best exposures of 
the Schoharie grit in the Capital District ( Albany quadrangle) occur 
around Clarksville, and in the Callanans Corners-South Bethlehetn 
area (p. 136). Prosser and Rowe ('99, p. 348) measured three feet 
for the Clarksville-Onesquethaw creek section at the foot of the upper 
gorge and the top of the lower. Doctor Ruedemann and the writer 
found here, on the south side ( near the top) of the gorge below the 
falls, two feet seven inches of typical Schoharie and below this one 
foot of gritty, shaly layers weathering like the Schoharie grit and 
transitional to the Esopus below. There is a sharp contact above with 
the Onondaga limestone, the bottom layer of which is soft and 
weathered out. The upper two feet of the Schoharie grit are very 
fossiliferous with corals abundant in the upper eight inches. 

Although for much of its extent a thin formation, the Schoharie 
g;rit is remarkable for its great wealth of fossils (figure 48). The 
Schoharie-Helderberg area has furnished 123 species of fossils 
including 2 bryozoans, 33 brachiopods, 14 pelecypods, 12 gastropods, 
2 pteropods, 44 cephalopods, 16 trilobites (Grabau, 'o6, p. 327). 
Although no corals are listed by Grabau, Ruedemann (ref. cit., p. 62) 
and the writer in the mapping of the Albany and Berne quadrangles 
have found both corals and cephalopods abundant. Species of 
Zaphrentis and Favosites have been collected in the Indian Ladder 
region and Prosser and Rowe (ref. cit., p. 352) cite Zaphrentis as 
common and Streptelasma as abundant in the Oarksville section. 
Ruedemann (ref. cit.) in his discussion of the fauna remarks: 

The largest biota of this fauna is the cephalopods which prevail 
so much in individuals and species, as well as size of the fossils, that 
the Schoharie grit is a distinct cephalopod fades. To this must be 
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· Figure 48 Schoharie grit fossils. (.Brachi<;>1iods, A-G ·.,pelecypod, H-J; 
gastropod, K; cephalopods, L-N; trilobite O). . A Rhipidomella alsa, x ¼· 
B, C Prmtamerella arata. D, E Spirifer raricostattts, x ¼, F, G 
Strophonella ani,pla, x ¼; ·H-J ·Conocardium cuneus, thre~ views, x ¼. 
K Pleurotomaria arata, x ½, L Trochocera.r discoideum. M Cyrtoceras 
(Ryticeras) euge-riium, x ½, N. Trochoceras euge11ii1m, x ½, 0 Phacops
cristata: head, x ¾; pygidium, 
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added that there appear a number of species that are rare in'.general, 
as seven species of Gon1,phoceras, two of Gyroceras and no less than 
nine species of the aberrant Trochoceras whose shells are coiled in 
gastropod fashion and which is.. known .practically only from. this 
formation. To these may be added r6 sp(,!Cies. of trilobi~es, amo~ 
them such monstrous and rare forms as Lichas (Terataspis) grandis 
Hall and Lichas (Conolichas) hispidus Hall & Oarke. · No wonder 
the Schoharie grit has been the stamping grotui.d of collectbrs from 
all over the world, especially in the Schoharie valley, and is yet as far 
as the increasing rarity of stone fences and of favorable outcrops 
does not discourage or stop. the pursuit. • . . . 

Since no considerable collections· have been made on the Berne 
quadrangle a typical collection (Prosser and Rowe, '99, p. 352) from 
a near.::by area in the Helderbergs ( Oarksville section) is h,ere listed: 

' • i 

Corals .. Brachiopods (contilmed) 
Zaphrentis sp. · Chonetes hemisphericus Hall 
Streptelasma sp. Cyrtina harniltonensis Hall 

Stropheodonta perplana (Con.rad)Brachiapods· S. inaeqtiiradiata Hall 
Strophonella ampla (Hall) S. demissa (Conrad)
Atrypa reticularis (Linnae1is) Coelospira camilla Hall 
Pentamerella arata (Conrad) Amphigeriia elongap. (Vaim~em)
Meristella nasuta (Conrad)
Pentagonia unisulcata (Conrad) P e.lac31pods 
Ceritronella glans-fagea Hall · Cypricai:dinia pliµ1ulata (Conrad)
Rhipidomella peloris Ball ( ? ) Conocardium cuneus · (Co_,~rad)
R. alsa Hall 
Schizophoria propinqua Hall ( ?) Cephalopods 
Spirifer raricostatus (Conrad) Orthoceras zeus Hall ( i'.)
S. duodenarius (Hall) Orthoceras sp. . 
S. fimbriatus (Conrad) Cyrtoceras cf. eugenium Hall 
Orthothetes pandora (Billings) 

Trilobites 
Phacops cristata Hall . 
Dalmanites anchiops (Green) 

i6 ONONDAGA LI:j.VIESTONE 

This formation, deriving its name from its occurrence in Onort~ 
daga county (Hall, '39), has a very wide distribution, :far surpassing 
that of the other Helderberg formations. It extends with very 
uniform character of rock and fauna from New Jersey in the 
southeast across the State into Ontario, Canada. The present name, 
proposed by Hall, now includes all ,divisions of the formation to which 
the names "Onondaga" (Hall), "Corniferous!' (Eaton) and "Seneca" 
(Vanuxem) limestone were applied in western New York by geolo~ 
gists of the first survey. The "Corniferous" was the cherty division 
and the purer upper limestone was the ''Seneca." 

The Onondaga forms the third limestone terrace and· the second 
great cliff of the Helderberg escarpme1'lt, fairly half way up; and is 
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seen from the Albany lowland as a conspicuous gray band more 
interrupted than the one below formed by the Coeymans-Manlius 
limestones. Because of the difference in resistance to weathering 
between the hard, compact Onondaga· limestone and the black Mar­
cellus shale, the overlying softer shales have been extensively eroded 
away from the limestone leaving it as a continuous terrace along the 
Helderbergs. In the Countryman Hill section and northwest nearly to 
the Indian Ladder region the terrace is not very wide, but it "becomes 
more than a mile wide south of Countryman hill and forms the broad 
stretch of good farming land, on which the village of Clarksville and 
the hamlet of Onesquethaw stand. The map (Albany quadrangle) 
also shows distinctly how the roads follow this terrace, often running 
for miles on the . bare rock, as for example the Oarksville­
Onesquethaw road and Onesquethaw-Callanans Corners road at the 
foot of Cop~and hill'' (Ruedemann, '30, p. 65). On the Berne 
quadrangle the Onondaga terrace broadens to a width of more than 
a mile to the east (including the Indian Ladder region) and west 
of Thompsons lake, and farther west, between Berne and West 
Berne where it forms the floor of the Fox Kill valley, there is a 
maximum breadth of over three and a half miles. 

The Onondaga is a moderately pure limestone of light bluish color, 
often thinly bedded in the lower portion but in general massive. 
Lenses of chert in parallel layers occur (figure 50), particularly in 
the lower part of the formation, but its distribution is very irregular 
and it has been found to be abundant in some places, sparse in others. 
The uppermost beds ("Seneca") are free from chert, and often the 
lowest bed,s. According to Prosser and Rowe ('99, p. 347), a well 
record in the Clarksville area showed the upper nine feet entirely 
clear of chert; below this, 15 feet with chert very abundant; in the 
lower part of the formation, chert encountered but in rather small 
quantities. The chert lenses or bands are shown wherever the upper 
beds of the formation outcrop, but they are studied to best advantage 
in quarries. In the town of New Scotland road metal quarry, 
,situated on both sides of the New Salem-'Wolf Hill state road, is an 
excellent exposure showing fine chert bands, each four to six inches 
thick. Along the Berne-West Berne state road (left), just outside 
the village of .Berne is another quarry in the upper Onondaga, pro­
viding a good study locality (figure 49). In the lower 15 feet here 
,are four distinct chert bands from a few inches to eight · inches in 
thickness. The upper six feet or so show no chert. The ch~rt bands 
and lenses here are bordered by a black calcite up to an inch in thick­
ness and there is interfingering of the chert and the calcite, both of 
which are of secondary origin. 
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Figure ---t-0 'The u11per Onondaga 1irnc;:;1011e in the Berne t0\\'11 quarry just beyond ( v,,,est oi) the -:illage 
of Berne, sho\Ylng 1he character of the bedding and. at the left 1 the characteristic chert bands. (Phorog-raph 
by E. J. Stein) 
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Figure .'-:eat· chert band,; in the (Jn(.inda~:;a li111es10Hc_ Bcn1c tuwn quarry, '\\'e:-:L oi 
,illage Berne. (Photograµh by E. J. Swin 
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The maximum thickness of the Onondaga in the western part of 
the State is between 150 and 200 feet. Prosser measured 95 feet at 
East Cobleskill, and Grabau records about 100 feet (Dann's hill 105 

feet) for the Scho):la.rie region ('06, p. 193, 254). The thickness in 
the northern Helderberg area is 85 to IOO feet and southward from 
this it thins somewhat until in southeaistern New York (Kingston 
area) it has a thickness of 50 feet or more (Van Ingen and Oark, 
'03, p. n8o). At Becraft mountain (Hudson) there is only a 
thickness of 20 to 25 feet, but the Schoharie sandy phase is about 
200 feet thick here ( Grabau, '03, p. rn34). In the Catskill area the 
thickness is not a great deal less than in the Helderbergs, a,s it has 
been computed as exceeding 75 feet and perhaps nearly 100 feet 
(G. H. Chadwick). Prosser and Rowe ('99, p. 336, 347) measured 
100 feet in the Countryman Hill section and 85 feet in the Clarksville­
Onesquethaw creek area. The writer has measured 100 feet 
(aneroid) for the Indian Ladder region and Prosser ('oo, p. 56) 
records 98 feet for the same section. 

The Onondaga, like the other Helderberg limestones, the Coey­
mans and Becraft, is everywhere traversed by a very perfect system 
of joint fissures which help to produce the diff by the breaking away 
of the rock along the vertical joints. The direction of these fissures 
is northeast-southwest by northwest-southeast. The main fissures 
run N. 31° to 32° E. and N. 68° W.; others N. 47° E., N. 23° W., 
N. 88° W. Weathering through solution has produced broad deep 
fissures in tliis relatively pure limestone and developed underground 
drainage with caves and sinkholes ( due to cave-in of· the surface 
through underground solution). The -sinkholes, or depressions in 
which the drainage of a greater or less area disappears, are fairly 
frequent in the Onondaga limestone of the Thompsons Lake-Indian 
Ladder area. Thompsons lake itself (figure 51) occupies the north­
ern end of such a sinkhole and its outlet is underground, with the 
waters appearing at ,the surface again about a mile and a half to 
the southwest on the Pitcher farm, (p. 24). Underground solution 
in places has caused slumping to such an. extent that the Onondaga 
surface is much broken up and irregular. This is well shown south 
of the Indian Ladder cliff in ,the vicinity (north) of the little school­
house along the old Parrish Hill-Thompsons Lake road and the area 
shows caves and "sinks" as well. Such phenomena ,developed in 
limestone regions are known as "karst phenomena" from their occur­
rence in the Kar,st region of the Dalmation Alps along the eastern 
coast of the Adriatic. 
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The Onondaga limestone stretches. over such . broad areas that it 
may be found outqopping in numerous places. Outcrops are more 
frequent i~1 the eastern portion of our area; but, even though the till 
covering is heavier toward the west, they are not infrequent in the· 
southern. slope of the Fox Kill valley between West Berne and 
Gallupville. The broad exposure of this formation stretching north 
and south be.tw~en Berne and West Berne is fairly well covered with 
till and alluvium, although outcrops occur at the northern and south­
ern (Berne) · limits and .at the east and west ( stream bed in West 
Berne). , . . . 

The two road metal quarries referred to above are both excellent 
for.study. The one along the New Salem-Wolf Hinroad, although 
south of our area,, is worth visiting. Here the joint fissures and the 
seams of chert are well shown. The rare gastropod Platyceras 
duniosum has been found here, cephalopods and corals particularly. 
Asmall anticline or upward fold in the limestone is also shown. The 
top or crest of the fold is well shown in the floor of the quarry oqthe 
south side of the road. In the• Berne quarry some very fine coral 
specimens have been found and a fair collection of foi,sils may b.e 
rr)8;d~ here. An old quarry and a. ravine j1,1st southwest .of the hotel 
at Thompsons lake· show the uppermost Onondaga and the contact 
with the black Marcellus .· s~ale above. The expanse O·f Onondaga 
terrace exposed east of Thompsons lake and south of the Ind4m 
Ladder cliff is splendid for study of "karst" features. A new road 
metal qt1arry was opened recently in the Indian Ladder area about 
three-quarters of a mile along the road leading directly south from 
the £,our corners on the old Indian Ladder-TI1ompsons Lake .road 
(Rock road). This quarry, on the west side of the road (near Sut0's 
gas station), is located in the lower. beds of the Onondaga not much 
aboveithe Esopus, in an area that has yielded fine specimeµs of corals. 
Fifteen to rS. feet of very pure thin-bedded limestone are exposed 
and the collecting is good, Very little chert. was found and only in 
the bottom.of .the quarry. It is bluish gray in color ;ind distinguished 
with qifficulty from th~ lin1estone. 

'J;'he Tho~11psons Lake. area is splendid for the collection and study 
of coral~. .A ,variety of corals may be S\':en in the rock (reef rock) 
along the shore of the lake. near. the hotel boat ianding, and also in the 
9utcrops at the southern end. of the lake a short distance. from tpe 
state road. J:he cave which serves as the outlet .of the Jake i.s 
situated in this rock east of the hotel in the southeast corner. 
Another good exposure where corals may be collected is on the south 
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Onondaga lirnestone the soutbcn1 of rfhon1psons lake. sbo\ving· the character 
(Photograph by E. 
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side of the old Thompsons Lake-Indian Ladder road (Rock roa4) 
about one-eighth of a mile fromthe junction with the state. highway, 

The fauna and coral reef origin of the 011011daga limestone is 
discussed by Ruedemann .('30, p. 65) in his bulletin of the Capital 
District: · · · 

The fauna is characterized by 'the corals; not so much in species as 
in individuals; Much of the Onondaga limestone was undoubtedly 
formed by coral reefs. Such reef rock filled with corals is well shown 
at the boat landing of Thompsons lake and in the cliffs south of it, 
The State Museum contains a.restoration of a portion of such a reef, 
built from large coral stocks 'obtained. about Le Roy south of 
Rochester. These <.:oral stocks show the size to which the corals 
grew. The abundance of .the. corals and the purity of the limestone 
indicate that ,the Onondaga· sea offered very congenial conditions for 
c9ral .growth and marine life. in general in this region. Grapau 
('o6, p. 328) extracted a list of 57 species for the Onondaga lime­
stone of the Schoharie region. Of these species are: corals, 5 ; 

· bryozoans, 3; brachiopods, 27; pelecypods, r ; gastropods, 3 ; ptero­
pods, I ; eephalopods, 7; trilobites, IO. While numerically the 
brachiopod species prevail, in individuals the corals are the. most 
prominent element 9£ the fauha. They are species of Favosites, 
Zaphrentis and Cyathophyllitni. Among the. brachiopods very large 
forms as Stropheodonta hemispherica, S pirif er· divaricatus and the 
index fossil of the Onondaga, A1nphigenia elongata, testify to the 
favorable life conditions. •· The pelecypods, which, as a rule, prefer 
muddy bottoms, are little represented. Among the ·gastropods we 
find again large and striking·ly spinose forms as Pla(yceras dwnwsuni, 
which is represented in the case of restorations of Helderberg life 
in the State Museum. The cephalopods show, in distinction to the 
prevailingly straight form (Orthoceras) of the Schoharie grit, curved 
(Cyrtoceras) or involute forms ( Gyroceras) ; and also the trilobite:; 
have afforded peculiarly spinose ( Conolichas eriopis, CeratoUchas 
gryps, C. drag.?n) Jor111s ~nd ,tb:.~ larges1:Jnown repre~entafr:"e. of. the 
genus Dalmanites (D. myrniecophorus), all facts which pomt to an 
extremely rich ·invertebrate life. Besides, remains of fish have also 
been. obtained in the Onondaga .limestone: 

Prosser and .Rowe ('99, p. 35:?) have recorded r6 species from the 
Onondaga limestone .of the Clai:ksville'-Onesquethaw Creek ,section, 
including two eorals, 01ie .bryozoan, uine pelecypods, one gastropod, 
one . cephalopod. and two trilobites... This: would seem to .indicate a 
not very rich fauna in· the Capital District, bnt there is no. mention 
of the very rich fauna, including especially genera of corals (Zaphren­
tis; Cyathophyllum, Syringopora, Bridophyllum etc.) that flourished 
in the Thompso1Js L1ke region. The writer .collected in a short time 
from the lower .beds exposed in the quarry near Sttto's gas. station 
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south of the four corners on Rock road (Indian Ladder-Thompsons 
Lake road) the following (figures 53, 54) : 

Corals Brachiopods (continued) 
Zaphrentis prolifica Billings 
Favosites basalticus Goldfuss 
Favosites cf. helderbergiae Hall 

Crinoids 
Stem joints 

Brachiopods 
Spirifer duodenarius (Hall) 
S. raricostatus Conrad 
S. varicosus Hall 
Pentagonia unisulcata (Conrad)? 
Orthothetes sp. 

Pentamerella arata (Conrad)
Stropheodonta cf. patersoni Hall 
S. inaequiradiata 1-Iall 
S. cf. concava Hall . 
Atrypa reticularis (Linnaeus) · 
Leptaena rhomboidalis (Wilck,ms) 

Gastropods 
Platyceras dumosum Cm}rad
Diaphorostoma cf. lineatum ( Coiiraa) 

Trilobites 
Dalmanites cf. anchiops 1-Iall 
Dalmanites sp. 

From the road-metal quarry on the outskirts of the village of Berne 
the writer collected : 

Corals 
Zaphrentis prolifica Billings 
Favosites epidermatus Rominger 

Brachiopods 
Spirifer duodenarius (Hall) 
S. rarlcostatus Conrad 
S. varicosus Hall 
S. divaricatus Hall 
PentamereHa arata (Com·ad)
Stropheodonta inaequiradiata Hall 
S. hemispherica Hall 
S. concava Hall 
Atrypa reticularis (Lfonaeus) 
A. cf. spinosa Hall 

Brachiopods (continued) 
Leptaena rhomboldalis (Wilcleens) 
Meristella nasuta (Conrad)
M. sp. 

Pelecypods 
Pterinea sp. 

Gastropods 
Platyceras dumosum Conrad 
Diaphorostoma sp.
Euomphalus decewi Billings 

CeplwJopods 
Gyroceras pauc:inodum 1-Iall 

Trilobites 
Dalmanites cf. anchiops ffoll 
Proetus cf. clarus Hall 
Proetus sp. 

17, 18 HAMILTON BEDS (including MARCELLUS BLACK.SHALE)1 

The Hamilton shales and flags constitute the rock of the southern 
half of the Berne quadrangle with "Oneonta" sedimentation appear­
ing in the southwest corner, mainly between Rensselaerville and the 
Little Schoharie valley. The Hamilton beds were named originally 
from typical exposures at West Hamilton, Madison county (Van..: 
uxem, '40). These beds, which are represented in the East by sands 
and arenaceous shales and in the West by black shales, calcareous 
shales and limestones, are on the whole richly fossiliferous. The 
Hamilton beds form a thick wedge of elastic materials which thins 
westward with numerous accompanying shifts or facies both in the 
<:haracter of the rock and the fauna. Hall and Vanuxem in their 
final reports included in this group the Skaneateles shale, Olive shale, 

1 See supplementary note, page 186, 
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Figure 53 Onondaga limestone fossils. ( Coral, A; brachiopods, B-N). 
A Zaphrentis prolifica, x 1/2. B-D Pe1itagonia uiiisuli:ata, x ¾, E, F 
Spirifer duodenarius, x ¾. G Amphigenia elongatrt, x 1/2. H Ati·ypa 
spiiiosa; x ¾, I Stropheodon.ta inaeqitiradiata, x V.te 1, K Spirifer 
acuminat1M, x ¾, L Meristella nasitta, x ¾, M, N Stropheodonta 
hemispherica, x ¾, 

https://Stropheodon.ta
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Figure 54 Onondaga limestone fossils. (Gastropods, A, B; cephalopods, 
C, D; trilobites,· E, F). A Platyceras dumosuni, x ¼. B Euomphalus 
decewi, x ¾, C Ryticeras (Gyroceras) trivolve, x ;1; lJ Gyroceras 
pauci,nodum, x ft,, E Proiitus clarus, x ¼, · F .Dalm.anites anchiops, x ¾, 
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Ludlowville shale, Encririal limestone and the Moscow shale. · Dana, 
in his "Manual," enlarged the term to include the Marcellus shales 
and the Tully limestone. Until recently the term has 'been used to 
include everything between the Cardiff ( upper Marcellus) shales and 
the Tully limestone, that i,s, the Skaneateles, Ludlowville and Moscow 
formations. Very recent studies of the Hamilton beds have shown 
the necessity for some revision, and for details the reader is referred 
to the paper embodying the results (Cooper, '30). These studies 
have shown "that the black muds of the Marcellus, often affiliated 
with the Onondaga, thicken eastward arid are gradually replaced by 
gray arenaceous shale. Concordantly the Marcellus fauna grades 
eastward into one of Hamilton aspect. These phenomena h?,ve' 111.ade 
it necessary to place the Marcellus formation in the Hamilton group, 
which, therefore, now consists in ascending order of the Marcellus, 
Skaneateles, Ludlowville and Moscow formations. The Skaneateles 
formation and several members in the higher formations show a 
similar westward shift of faunal fades from one of Hamilton aspect 
in the east to a modified Marcellus fauna in the west"· ( Cooper, '29; 
Geol. Soc. meeting abstract) . · 
· Our Hamilton shales in the East have not yet been divided. Doctor 

Cooper expects in the near future to carry his Hamilton studies into 
the East (seepage 186) and the results are awaited with interest. In 
the Capital District and northern He1derberg area, Darton('94) in 
his Preliminary Report on the Geology of Albany County divides the 
beds. between the Onondaga limestone and the "Oneonta" formation 
into the Hamilton black shales (lower 600 feet) and the Hamilton 
flags and shales. Prosser and Rowe ('99) and Prosser ('99; 'oo) 
recognized the Marcellus shale ·a11d the Ha1riilton shales in this san1e 
area, and these divisions are used by Rtiedema1111 ( '30) in his 'Capital 
District bulletin. Prosser also saw in the nonmarine shales and flags 
between the marine Hamilton and "Oneonta" of this area an eastern 
representation of the Sherburne sandstone. Darton, as shown by 
recent field investigations, has correctly described and mapped these 
beds as Hamilton; 

The Ma.rcellus black shale with a thickriess of 170 to 180 feet 
in our region constitutes the lowest member of the Hamilton beds, 
tentatively referred to the Chitt~nango (see Berne member, page 
189). .The Marcellus formation (Hall, '39) was named from 
exposures at Marcellus, Onondaga county, and now includes the 
black shales and the Cherry Valley timestone (Oarke, '03). At the 
type locality there is an upper division of gray shale ( Cardiff shal.e 
of Qarke and Luther, '04). The Marcellus black shale of the Capital 
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District and northern Helderberg area follows the Onondaga quite 
abruptly. These shales represent the mud deposits that succeeded the 
coral reefs of Onondaga time. In western New York the boundary 
is not so sharp owing to the presence of calcareous beds in the Mar­
cellus. Clarke ('01, p. n5-38) regarded the lower part of the 
Marcellus in eastern New York as the equivalent of the Upper Onon­
daga limestones. of western New York; that is, it ill believed ( see 
Cooper, '30, p. 123) .that "the Onondaga limestone grades upward 
into the Marcellus shale with the Marcellus overlapping the Onondaga 
toward the west." Chadwick, on the other hand, ( abstract for Geo­
logical Society meeting, '27) reports an unconformity between the 
Onondaga and the Marcellus in the Catskill region which to his mind 
"appears to dispose finally of the theory of 'contemporaneous over­
lap' '' of the Marcellus black shale. 

Typically this is a black bituminous, pyritiferous, very fissile shale, 
which is also characterized by numerous concretions of carbonate of 
lime scattered through certain portions of it. These concretions vary 
in size from a few inches to several feet in diameter and appear to 
be most abundant near the middle of the bed. The Marcellus black 
shale occurs in the Hudson valley with a thickness of about 200 feet 
(Bakoven of Chadwick, '33) and extends across the State, thinning 
westward. Grabau ('06, p. 2o6) measured 18o feet of black fissile 
shales in the Schoharie area. In this region and westward to Ontario 
county there occur near the base of the black shale calcareous layers 
characterized by goniatites ( cephalopods), the Cherry Valley (Agoni­
atite) limestone. This limestone band has not been located east of the 
Schoharie area but the occurrence of the coiled cephalopod Parodi­
caras discoideum indicates the continuation of the fauna •of the 
Agoniatite limestone into the northern Helderberg area. 

Prosser and Rowe ('99, p. 335) in the Countryman Hill section 
did not attempt the separation of their Marcellus and Hamilton divi­
sions and in the Clarksville-Onesquethaw Creek section (ref. cit., 
p. 346) 300+ feet are referred to the Marcellus shales. These authors 
point out the difficulty to be found in separating the Marcellus and 
Hamilton shales, and mention ..the gradual change in lithologic char­
acters. from one to the other and the ·change in thickness westward. 
Prosser ('oo, p. 56) ascribes 170 feet to the Marcellus black shale in 
the Indian Ladder section and the writer found a thickness of 170 

to 18o feet here and elsewhere on the Berne quadrangle. Doctor 
Ruedemann and the writer measur.ed exactly 170 feet (aneroid) in 
the, Onesquethaw Creek-Wolf Hill section. In the vicinity of the 
falls the conta<:.t between the Marcellus black shales and the Hamilton 

https://measur.ed
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:VIarcellns black shale (Hamilton beds) in 011esq11ethaw creek, \\Tolf Hill section, showing 
jointing. (Photograph by E. J. Stein) 



Figure ill Man:ellus black shale ( .Hamilton IH,ds·1 d'.1c 
le, 11~arlv thrust faulti11µ-, 011c,qur:lli:cw creek, Wolf .Hill scclio11, 
( l'hot<>,~rar,li hy E, J. Stc,in) 

I 1 
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shales above is very sharp. The shales here are pyritiferous and their 
very fissile, very carbonaceous soft character is well shown. 

The Marcellus black shales are not ex-rensively exposed, for on 
all hillsides they are so much weathered that the outcrops are covered 
with soil. They form the gentler slopes in the hillsides above the 
Onondaga terrace that are used as pasture land. Outcrops are to be 
looked for in stream valleys, road cuts and road metal quarries. 
Doctor Ruedemann and the writer in field investigations in the Capital 
District area found that to a certain extent the boundary between 
the Marcellus black shale and the succeeding Hamilton shales is 
shown in the Hamilton hills. The marked stiffening of the Hamilton 
beds above the Marcellus black shale by the prevalence of sandy 
flags has brought about the development of a more or less distinct 
shoulder. Looking south from the Indian Ladder area this shoulder 
may be picked out in the Hamilton hills, particularly Sunset hill 
( near Camp Pinnacle). This feature, south of our area, is shown 
to a certain extent in Countryman hill, but extremely well in the 
Clarksville a~ea and southward, in Bennett, Copeland and Blodgett 
hills. 

The best and most accessible exposures of the Marcellus black 
shale are found in the eastern portion of the quadrangle. From the 
Switz Kill Valley area westward the heavier till covering excludes 
the possibility of many outcrops. An excellent exposure is shown 
south of the Indian Ladder diff in the cut made by the old and new 
roads leading to Camp Pinnacle from the old New Salem ( Parrish 
hill) road running north of Countryman hill to Thompsons lake 
over the Onondaga terrace. Here an almost complete section is 
exposed in a short distance and there is good collecting. As men­
tioned above (p. 144), the contact between the Marcellus and Onon­
daga is shown in a small ravine southwest of the hotel at Thompsons 
lake. There is a good exposure of -these shales in the ravine (best 
reached from the side road) slightly sontheast of East Berne, and 
in a road metal quarry a mile and a half directly east of East Berne 
the upper portion of the Marcellus black shale is shown and the 
gradation into the dark Hamilton shale above. A fair exposure 
is found in the ravine along (west of) the road leading south up 
the hill rising above the village of Berne. 

By far the fine,st section is exposed just at the eastern limits of 
the Berne quadrangle in the gorge of the upper Onesquethaw creek 
north of Wolf hill and the state highway, Here is found a continuons 
section from the Onondaga contact to the contact with the Hamilton 
shales and flags at the falls (figures 55, 58). The 170 feet of 
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Marcellus measured here consist of black fissile, carbonaceous shales 
ending abruptly with an earthy, pyritiferous soft black shale against 
the heavy sandstone bed that forms the waterfall. In this section a 
few sandy beds are shown in the lower five feet and the upper half, 
the rest is all black fissile shale. The lowest sandy beds are quite 
fossiliferous (Leiorhynchus limitaris and L. mysia especially noted). 
In the upper part of the section, about 35 to 40 feet below the top 
is an horizon with large calcareous nodules two to four feet in 
diameter and a foot or less in thkkness. A second course of these 
nodules occurs at an horizon about 55 feet from the top. The lowest 
part of this section shows an almost horizontal thrust fault in the 
Marcellus black shale at the right a short distance above the bridge 
(figures 52, 56). The Onondaga limestone is involved in this dis­
turbance and farther upstream small folds or swells in the limestone 
are seen. A similar section in the Marcellus black shale is shown 
in the branch of the Onesquethaw coming in from the north. The 
Wolf Hill branch of the Onesquethaw in its course by way of Clarks­
ville to the old Slingerland mill dam ( Albany quadrangle) about a 
quarter of a mile southeast of the Feura Bush-Indian Fields state 
highway (a distance of about five miles in direct line) passes over 
a section from the New Scotland beds to and including the Hamilton 
shales and flags. 

The Marcellus black shale in the northern Helderberg area has 
in general been. found to yield · a meager fauna. Ruedemann notes 
the occurrence of a good fauna in the Lawson Lake region of the 
Albany quadrangle ('30, p. 69) and cites abundant Styliolina fissu­
rella and small lamellibranchs (Lunulicardium marcellense). · Pros­
ser and Rowe ('99, p. 353) have recorded from the Clarksville region 
of the Capital District: Chonetes mucronatus Hall, Glyptocardia spe­
ciosa Hall, Coleolus tenuicinctus Hall and Goniatites (Parodicdras} 
discoideus Conrad. The first two are listed as abundant, the last as 
common, the conularid as rare. For the Schoharie region Grabau 
('06, p. 329) lists 12 species from the Marcellus black shale (four 
brachiopods, one pelecypod, two pteropods, five cephalopods) and I 1 

species from the Agoniatite limestone ( one brachiopod, two pelecy­
pods, eight cephalopods). · The Agoniatite ( Cherry Valley) limestone 
in the Schoharie region and westward carries a striking fauna of 
large cephalopods not found anywhere else. 

The writer was fortunate in visiting the Camp Pinnacle section 
at the time when work on the new road was under way. From the 
new ~1d old cuts a very presentable collection of fossils (figure 57) 
was i:nade, indicating that at least locally in. the Helderberg area 
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Figure 57 Marcellus black shale (Hamilton), fossils. (Brachiopods, 
A-E; pelecypods, F-1· pteropod, 1 K; cephalopods, L-M). A Glyptocardfu 
;peciosa, x r. 1 

B Nudeospira concmna, x ¼, C Chonetes miicronatus1 x ¼, 
D Leiorhynchus litn.itaris, x r. E L. Mysia, :x\ I. F Pterocfiaeni(ll fragilis, 
x 2. G Leiopteria !:aevis, x .2. H Panenka ve1itricosa, .x •¾, I 
LunuUcardium marcellense, x 3/,(. J, K Styliolin~ fiss1,rella, x 31 with
enlargement, x 6. L Bactrites cloous, x ½, M Yarodiceras diicoide1im, 
x ¾, N Na11tilus (Disc#es) marcellmsis, x· ½, 
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there is a fair fauna. The shale here, however, shows less of its 
typical character and, particularly in the new cut, seems much 
more sandy ( Cardiff lithology; see page 186). The collection made 
here consists of : 

Bryosoans Coiiularids 
Bryozoan sp. Conularia sp. 

Brachiopods Pteropods 
Leiorhynchus limitaris ( Vanusem) Styliolina fissurella Hall 
L. mysia Hall Tentaculites gracilistriatus Hall 
Nucleospira concinna Hall 
Chonetes cf. mucronatus Hall Cephalopods 
Lingulodiscina cf. exilis (Hall) Parodiceras discoideum (Conrad)

Nautilus (Discites) marcellensis 
Pelecypods Vanusem 

Nucula cf. bellistriata (Conrad) Bactrites clavus Hall 
Pterochaenia fragilis (Hall) Orthoceras sp.
Glyptocardia speciosa Hall 
Leiopteria laevis Hall 
Leptodesma cf. rogersi Hall 
Modiella pygmaea (Conrad?
Panenka cf. ventricosa Hal 

The minute, needlelike pteropod shells, Styliolina fissurella, are 
extremely abundant in certain layers, especially in the lower portion 
of these beds. The brachiopod Chonetes cf. miicronatus is very 
small and quite common in certain layers throughottt the formation. 
Parodiceras discoide·um is very small in the lower more argillaceous 
portion and the pelecypods tend to be small. The large Panenka 
was found in the upper portion of the section in the new road cut. 

The Hamilton shales and flags comprise a series of sandstones 
and sandy shales largely of marine origin •but with nomnarine 
beds appearing above them in the no1ihern Helder berg area ( see 
pages 164, 186). In the Helderbergs of the Capital District area 
(Ruedemann, '30) the marine Hamilton beds form the tops of the 
highest bills. On the Berne quadrangle the nonmarine shales and 
flags appear in the southwestern corner. The upper Hamilto11 beds, 
together with the "Oneonta" shales and sandstones (see pages 18r, 
186) and the great mass of. the Catskill beds above, mttst once have 
spread with their thickness of thousands of feet over the entire 
Helderberg region and beyond and have been extensively eroded and 
carried away by the rivers as waste. 

The lower few hundred feet of the marine beds consist of dark 
to black argillaceous (clayey) shales with intercalations of dark, 
slightly calcareous sandstone and are in general not very fossiliferous. 
The shales contain enough sand to cause them to break blocky, a 

, noticeable feature of the lower beds that ev~n 1,nwe c,haracteristic 
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higher in the section where the beds become more sandy, weather­
ing to a brownish color. The sandy intercalations increase steadily 
in number and thickness going upward in the series and fossils become 
more abundant. Ruedemann. (ref. cit., p. 70) notes that fossils "ap­
pear in large numbers about 300 feet above the, base, where the 
shales have become greenish and bluish." The sandstone beds are 
not evenly distributed and vary greatly in thickness from an inch or 
less to 10 to 15 feet and more. The heaviest beds occur in the upper 
portion of the formation. The sandstone and shale intercalations 
there are in about equal proportions, and the heavy sandstone beds 
give rise to conspicuous outcrops and in the hill slopes tend to form 
a series of small terraces. Much of the sandstone is dark gray but 
the upper beds tend to be lighter in color ( weathering light brown­
ish) and certain beds have a slight greenish gray tinge or are reddish 
(Reidsville quarry). The sandstone is moderately fine-grained, 
splitting readily along the bedding planes into slabs of varying thick­
ness ( one-half inch to three inches or more). Such heavy beds, 
termed "flags" or "flagstones," gave rise to the flagstone industry that 
flourished for so many years in the northern Helderberg area and 
still persists in some places, as Reidsville (Albany County Bluestone 
Quarry ; six-inch curbing and flag.stones for crosswalks to New York 
and Philadelphia) . 

As pointed out by Darton ('94, p. 434) and -later by Ruedemann 
('30, p. 70), "the sandstones and shales ·change into each other hori­
zontally in a very irregular manner. This fact as well as the cross­
bedding observed at times, and the prevalence of brachiopods and 
lamellibranchs in the fauna (see below) indicate shallow muddy 
water with frequent changes in direction of currents. In western 
New York the Hamilton beds are more calcareous, the formation 
consisting of calcareous shales and limestones ; eastward it becomes 
arenaceous, until along the Hudson river arenaceous shales and sand­
stones prevail." In numerous places the writer has noted in the 
more flaggy portions of these beds layers filled with mud pebbles and 
the sandstones show ripple marks, tide markings, rill markings and 
other shore phenomena. These characters are well shown in the 
Reidsville quarry. Here, too, the heavy sandstone beds are seen to 
be filled with plant remains, and except in thin bands near the top 
of the quarry other fossils are not found. The sandstone here is 
very coarse, blue-gray in color with a two or three inch band of 
reddish, very coarse sandstone in the upper part of the section. The 
coarsest sandstone is as coarse as some of .the Chemung and Nor­
manskill grit. 
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Darton in his Preliminary Report on the Geology of Albany County 
(ref. cit., p, 432) estimated 600 feet for his Hamilton black shales 
division and 700 feet for the Hamilton shales and flags. Allowing 
170 feet for the Marcellus black shale would give n30 feet for the 
Hamilton shales .and flags as here treated. Ruedemann (ref. cit.) 
has estimated that, of the total thickness of the Hamilton shales and 
flags "probably not much more than 6oo feet are present in the 
highest ridge on the Albany quadrangle, the Helderberg mountain 
which continues nort,hward into Wolf hill and Countryman hill. 
Prosser found in the Clarksville section to the top of Wolf hill 
300 feet of Marcellus and 490 feet of Hamilton shales. Assigning 
about i:70 feet to the Marcellus, there would be about 620 feet of 
Hamilton in that section, as we define it." The writer has estimated 
the thickness of the fossiliferous Hamilton shales and flags (including 
the Marcellus black shale), on the basis of a dip of IOO feet to the 
mile, as about 8oo feet in the eastern portion of the Berne quadrangle 
and IIOO feet in the Rensselaerville area. On the basis of a dip of n7 
to 120 feet to the mile, as estimated by Prosser (p. 189) for the Rens­
selaerville area, there would be a thickness of marine Hamilton in that 
region of about i:300 feet. The maximum thickness of the marine 
Hamilton ( including the Marcellus black shale) in the western part 
of the Berne quadrangle, southwest of West Berne (Bradt hill), has 
been estimated as 1415 to 1720 feet, (Prosser, '99, p. 243), in the 
Schoharie valley (Middleburg) as 1685 · feet (ref. cit., p. 190; 
Grabau, 106, p. 213). (See supplementary note, page 186). 

There are a number of good exposures of fossiliferous Hamilton 
shales and flags on the Berne quadrangle, but the best, both for study 
and collecting, are found in road cuts and quarries. One. of the finest 
exposures, giving a section of about 300 feet of Hamilton shales and 
sandstones above the Marcellus black shale, is found along a side 
road (southwest of East Berne) which turns south from the state 
highway and climbs up onto the Hamilton hills.. By . continuing 
along the roa:ds to the west and east particularly, the section may be 
carried through a thickness of about 500 feet (reckoning with dip, 
about 600 feet). A fair collection of fossils may be made here 
in a short time. The Reidsville quarry is a very accessible place for 
the study of the ·character of the flags (figure 61). Plant remains 
are found here in abundance in some layers. In the upper five feet 
of the section ar•e two layers of a. few inches in thickness that are 
so packed with small brachiopods (mainly Camarotoechias: C. con­
gregata, C. prolifica; Spirifer cf. mucronatus) as to form a shell 
limestone layer. While fossils are rare in these flags,· from the 
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Figure 58 Fall3 oi Onesquethaw creek, \Vol£ HiU section. The falls is capped by the harder Hamilton 
shales and flags, sharply set uff from the underlying hlack argillac;,ous Ylarce\hg (Hamilton) shales. The 
jointing <}[ the black ,hale beds is well shown. (_ Photograph by E. J. St~inJ 



Figure 59 Lower 80 feet o[ Flarniltou and !lags, above lbc hlr,ck 
Marcellu.s (l-lamiltoll) shale\ llte sandstone lieds in I.be slialts, 
First gorge the Switz from the n<1rlh. gui ng up.strc:u11. 
( l'hntngraph Steil\) 
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dump were collected besides the above the brachiopods, Chonetes 
coronatus, Tropidoleptus carinatus, Eunella cf. lincklaeni and the 
pelecypod Glyptodesma ·erectum. 

Two road metal quarries, respectively one-half mile and one mile 
south of Westerlo, have afforded excellent collecting, as have also 
~posures one-half mile and one mile west of Westerlo.along the 
Westerlo~Van Leuvans Corners road. There are certain layers 
in the Hamilton ;here that are literally packed with a great variety 
of pelecypods and brachiopods. In the first quarry south of Westerlo 
certain surfaces were covered with the brachiopods Spirifer mucro­
natus and Chonetes cor:onatus. A few specimens of Schizophoria cf. 
striatula were found here but in the. second quarry (beds just below 
nonmarine shales and flags) it is fairly .abundant in a layer about 
four feet above the base. To the knowledge of the writer (also 
Cooper), Schizophoria has not been reported before this from the 
New York Hamiltoll. The Schizophorias in the second qttaTry are 
associated with Nyassa arguta, Orthonota und1tlata and Atrypa reticu­
laris, an association, according to Cooper ( conversation, 1931), 
totally unknown in the Hamilton. Cooper also drew the writer's 
attention to the fact that in this quarry is found the assemblage listed 
by Prosser for. th~ Stroudsburg region, Pennsylvania. 

Along the Rensselaerville road, about two miles northeast of the 
':illage and about a mile and a half northeast of Van Leuvans. Corners, 
are road metal quarries where good collections may be made, parti­
cularly in. the former, where collections included two genera of 
crinoids, so rare in our eastern I:familton. In an area within three 
miles north of the second quarry are numerous exposures,· and the 
terraces formed by the outcropping heavier sandstone beds are well 
shown here, and also in the region to the east and southeast of Reids­
ville. At Rensselaerville falls there is likewise good collecting, but 
it is limited by the fact that a considerable area here has been set 
aside as a park by the.Huyck family of Rensselaerville and Rensse­
laer. A-bout one mile north of Rensselaerville a road turns to the 
north. Beyond the four corners on this road. are exposed good 
sections of the nonmarine beds and over 100 feet of the marine 
H;amilton shales and flags immediately beneath, affording good 
collecting. 

The ravines joining the Switz Kill valley (figures 59, 60) from 
the north and south (particularly the third from the south) give very 
good sections for the study of the lithology of the Hamilton. These 
ravines are good examples of hanging valleys, and their streams join 
the main stream by a series of falls formed upon the heavier sand-
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stone beds. Although they are till-covered, there are numerous 
exposures in the fields and along the roads on top of the Hamilton 
hills, until the western border of the quadrangle is reached where 
the heavier till covering has considerably lessened the possibility of 
ontcrops both in stream valleys and on hilltops. The Bradt Hill 
section, southwest of West Berne, is recommended for a study of the 
Hamilton of the western portion of the quadrangle. This section 
was studied by Prosser ( '99, p. 241) and from his measurements 
here were made estimates of the total thickness of the Hamilton 
( see above p. r6o). 

Nonmarine flags and shales are found above the marine Ham­
ilton beds on the Berne quadrangle. For a thickness of 65 to 80+ 
feet they consist of bluish or greenish sandstones, sometimes quite 
coarse, alternating with smooth, greenish or olive colored shales, 
often blocky. Prosser ('99) described and mapped these beds as 
Sherburne sandstone but recent field investigations have brought to 
light new facts which prove that these beds represent simply another 
phase of Hamilton sedimentation, a conclusion previously reached by 
Darton ('94). Chadwick (summer r93r) took the writer over a 
portion of the area covered by the Durham quadrangle immediately 
south of the Berne area and called attention to a fresh road cut in 
typical Hamilton beds, with fossils, that unquestionably hold a posi­
tion above these nonmarine flags and shales. How much higher Ham­
ilton sedimentation continues is a problem outside the province of the 
writer ( see supplementary note, page 186). These nonmarine beds, as 
is to be expected, are unfossiliferous, carrying only plant remains. 
Some of the beds· are very coarse with layers of pebbles, and strong 
cross~bedding is characteristic and very striking on weathered sur­
faces. The olive shale beds in places show sun~crack surfaces. These 
nonmarine flags and shales occur only in the southwestern portion of 
our quadrangle. 

There are three places where good exposures may be studied, the 
most accessible being Rensselaerville falls (figure 65), where the top 
of the marine Hamilton marks the top of the first small falls above 
the foot bridge (elevation r4r5 feet A. T.). The writer measured 
here 65 feet up to the heavy red sandstone bed marking the base of 
"Oneonta" sedimentation ( see Prosser, '991 p. 25r). Thirty-five 
feet above the fossiliferous Hamilton occur three feet of black shale 
with interbedded sandstone. Beyrichia sp. was found at this horizon; 
rs feet below this, just above the sun-cracked olive beds, is a 12-inch 
black shale bed, consisting of two inches of shale, four inches of 
sandstone, six inches of shale. The lower shale carries Beyrichia sp., 



Hamilton shales a11d ,liuwi11g heavy saudst(Jue heds. 
Jo1rung the Switz kill the north, going 11pstrean1. 

by E, J. Stein) 



Figure (, t Three l'icw, in ,howi11g- the 
hca vv ,and,stPnc bed, nf lite ha1·c l,c~1, 
lakei'1 uul. l. Pl1olugraphs I;_,. \\'. 
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the upper Estheria membranacea Pacht. Chadwick has called the 
writer's attention (in field, 1931) to the occurrence of three such 
black shale beds with Beyrichia, Estheria or Beyrichia and Estheria, 
on the Durham quadrangle. Two of these beds may be represented 
in the lower occurrence at Rensselaerville falls. The writer has, 
however, found a black shale band half way between the two noted 
above, although neither Beyrichia nor Estheria was found. These 
occurrences of phyllopods (Estheria) and ostracods (Beyrichia) 
with no other fossils indicate invasions of brackish water, through 
change in elevation. The second exposure is found two and a half 
miles northwest of Rensselaerville along the first side road to the 
north. East of the four corners on this road nonmarine flags :1.nd 
shales are well exposed in the woods north of the crossroad and the 
cross-bedding is well shown. Less than a third of a mile beyond the 
four corners there is a good cut on the east side of the road and 
splendid outcrops showing cross-bedding in the hillside to the west. 
The third exposure is on the east side of the ridge just east of the 
village. Almost the full section is exposed here in road cuts and 
ditches. 

The changes in Hamilton lithology discussed above may be ex­
plained by the conditions under which sedimentation took place. Indi­
cations are that deposition took place in a bay widely open to the 
west with the source of sediments to the north and east. Thus 
coarser sediments should be expected eastward, nearer the source of 
supply. Enormous quantities of materials were deposited and the 
hay landward was gradually being filled in by nonmarine deposits, in 
the process becoming narrower and shorter. These deposits, there­
fore, encroached upon previous marine deposits. At times changes 
in level permitted marine waters to cover areas of previous nonmarine 
sedimentation with the deposition again of beds with marine fossils. 

Ruedemann ('30, p. 71) sums up the fauna of the Hamilton shales 
and flags ( figures 62-64) as follows : 

The· fauna of the Hamilton beds is exceedingly rich and· it may 
with more detailed study permit the division of the formation into 
life zones. Grabau ('o6, p. 329-31) has enumerated 123 species 
from the Hamilton of the Schoharie region; in central New York 
the fauna is still larger. Of these are: wormtrails, I; brachiopods 
27; pelecypods, 76; gastropods, 9; pteropods, 3; cephalopods, 2; 
trilobites, 4. The Hamilton is therefore a typical pelecypod or 
lamellibranch facies. It has furnished the multitude of mussels so 
beautifully illustrated by Hall in volume V of the Paleontology, with 
their striking species of A viculopecten, Liopteria, Modiomorpha, 
Goniophora, Palaeoneilo, Grammysia, Sphenotus and Orthonota. I 
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Figure 62 Hamilton (Cardiff) shale fossils. (Brachiopods). A, B 
Roemerella grmulis, x. ¾'., C, D Cyrtitia hamiltonmsis. E A11ibocoelia 
wmbonata. .Fr G Athyris cora. H Tropidoleptus carinatus, x r,i. I, J 
Productella dmnosa. K Schizophoria sti-iatula, x ¾, L Chonetes coronatus. 
M, N Camarotoechia coiigregata. 0, P Leiorhynchns la1wa, x ¾'., Q 
Dignomia alveata, x ¾, R Stropheodoiua demissa, x ¾, S, T Spiri,Jer 
granulosus, x ¾, U, V S. 1nucronat1JS, x ¾, W Chonetes scitulns. X, Y 
Eunella lincklaeni. 
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Figure 63 Hamilton (Cardiff) shale fossils.. (Pelecypods) A PMacyclas 
Urata, x ¾, B N1tcula bellistriGta, x r. C Orthonota undulata, x ½. 
D, E GlyPtodesma (Acti1wdesma) erectum, x ½, F Nyassa arguta, x ¾, 
G Schisodus che1111wngensis, x ¾, ·H, ActfooPteria boydi, x ¾, I Pterfaea 
(Cor~llites) fiabellum, X ½, . I Cypri_cardella bel[istriata/ X ¾,. K 
Ptennopecten vertumn,us, x :J,,:i; L Gomophora hamiltonmsis, x ¾(; . M 
Grammysia bisulcata, x ¾(. N Modiomorpha mytiloides, x ½. 0 Nuculites 

oblon9at11-S, x ¾, 
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Figure 64 Hamilton (Cardiff) shale fossils. (Coral, A; bryozoan, 
B, C; worm burrow, D; gastropods, E-1; pteropod, J; trilobites K, L). 
A Cystiphyllum vesiculosum, x. ½, B, C Taeniopora ezigua, x I, x 3.• 
D Taonurus velum, x ½,. E Lozonema hamiltonensis. F Diaph,orostoma 
lineatum, x ;14. G Bembezia sulcomarginata, x ¾, H, I Ptomatis patulus, 
x ;14. J· Tentaculites bellulus. K Homalonotus (Dipleura,) dekayi, x %, 
L P hacops rana, x ½, 
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have heard members of the old Survey, as R. P. Whitfield and G. B. 
Simpson, tell with enthusiasm of their lamellibranch hunting expedi­
tions into the Hamilton in preparation of volume V. Many of the 
figured specimens are exhibited in the Hamilton cases in the State 
Museum. The brachi,opods, which prevail in the limestone formations, 
are the next in abundance, but attain only one-third the number of 
the lamellibranchs. 

The writer has made very full. collections at a number of localities 
on the Berne quadrangle, and it has seemed advisable to give full 
lists for severallocalities, since they may be of use in future studies 
of the Hamilton of the east. In the lower blocky Hamilton (Cardiff) 
beds the fauna is Small. North of Wolf hill along the old road 
leading south from the new Camp Pinnacle road across the Onesque­
thaw to Countryman hill a small collection was made between 30 and 
50 feet above the contact with the black Marcellus shale, including 
plant remains; the brachiopods Chonetes sp. ( small form, very 
abundant), N ucleospira c£. concinna; the pelecypods N uculites tri~ 
queter (next in abundance to Chonetes), N.. oblongatus, Lunulicar­
dium marceUense; the conularid Conularia sp.; the pteropod Tenta­
culites gracilistriatus and the cephalopo<l Nautilus (Discites) mMcel­
lensis. About 200 feet above the contact with the black Marcellus 
shale in the first two cuts at the south along the Wolf Hill state road 
were collected crinoid stems; the pelecypods Nuculites triqueter and 
Palaeoneilo c£. perplana; the pteropod Tentaculites cf. hamiltonensis; 
the cephalopods Orthoceras sp., Parodiceras sp., Spyroceras sp. In 
the hill at the left (east) of the Rensselaerville road, a short distance 
beyond the junction with the East Berne state road, the following 
collection (besides plant remains) was made about 400 feet above the 
black Marcellus shale : 

Brachiopods Pelecypods 
Spirifer sp. near consobrinus d'Or- Paracyclas lirata (Co1irad) 

bigny N ucula bellistriata (Conrad} 
S, audaculus (Conrad) . N uculites oblongatus Conrad 
Chon et es coronatus (Con rad) Nuculites triqueter Conrad 
C. scitulus Hall Tellinopsis subemarginata (Conrad) 
C. mucronatus Hall Orthonota undulata Conrad 
Camarotoechia sp. Palaeoneilo cf. perplana Hall 
Lingula cf. punctata Hall Grammysia sp. 
Lingula sp. Sphenotus sp. 
Orbiculoidea sp. 

Cephalopods 
Orthoceras sp. 

In the road cut one and a half miles southwest of East Berne· the 
writer has made collections for every 20 feet for a section taking in 
about 500 feet of thickness (aneroid; calculation for dip about 6o6 
feet). The section begins just above the top of the Marcellus black 
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shale (about 1200 feet A. T.). The lower 30 feet of blocky. shales 
are very barren, and only plant remains; the pteropod Styliolina 
fissurella ·and the cephalopods Orthoceras sp. and Parodiceras sp. 
were found. Concretions are abundant. In the next 20 feet were 
found plant remains; the brachiopods Spirifer audaculus, S. mucrana­
tus, Chonetes scitulus, Nucleospira concinna, Camaratoechia sp., 
Orbiculoidea sp.; the pelecypods Nucula bellistriata, Nuculites tri,.. 
queter, Madiomorpha cf. mytiloides, Orthonota undulata; the 
cephalopods Orthaceras sp., PModiceras discoideum, Nautiliis 
(Discites) 11Wrcellensis. Thin sandstone bands have become fre­
quent with a ten-inch band near top. Joint planes (see page rgo) 
are beautifully shown here and in the. section immediately above 
(N. 47°E., N. 77°E., N. 63°W., due E-W etc.). In the next 50 feet 
fossils become more abundant. Sixty-five feet above the base in the 
upper 12 inches of a heavy bed of sandstone (seven feet thick) isan 
abundance of corals (both cup and compound). Three feet below 
the .coral layer is a belt of I2 inches with numerous Chonetes cf. 
vicfous. Both the corals and some brachiopods continue for three 
feet above this zone ( see page 190). The upper part ( 20 feet) of this 
second 50 feet is blocky with thin sandstone layers near the top, 
fossils are sparse and concretions are quite noticeable. The writer 
collected from this 50 feet:. 

Corals Pclecypods 
Zaphrentis cf. prolifica Billings N ucula bellistriata ( Conrad) 
Cystiphyllum vesiculosum Goldfuss Nuculites triqueter Conrad 
Cystiphy.llum sp, Nuculites sp, • 
cf. Cyathophyllum sp. Actinopteria boydi (Conrad) 
Streptelasma (Enterolasma) rectum Modiomorpha mytiloides (Conrad) 

Hall M. sp; (young) · 
Favosites sp. Paracyclas lirata (Conrad) 

Pterinopecten cf. undosus Hall 
Bryozoans Grammysia sp.

Fistulipora sp. . Palaeoneilo sp. 

Brachiopods Gastropods 
Chonetes cf. vicinus (Castclnau) Ptomatis patulus (Hall)
C. mucronatus Hall 
Spirifer mucronatus (Conrad) Conularids 
S. audaculus (Conrad) Hyo!ithes sp.
S. divaricatus Hall 
S. sp, aear consobritius d'Orbigny Cephalopods 
Athyris cora Hall Orthoceras sp.
Meristella sp. Parodiceras discoideum (Conrad)
Atrypa reticularis (Linnaeus) 
Tropidoleptus carinatus (Conrad) 
Leiorhynchus sp. 
Stropheodonta (Leptostrophia) per­

plana (Con-rad) 

The second IOO feet did not yield a large fauna. The lowest beds are 
blocky and rather barr.en. Near the middle of this. section the beds 



GEOLOGY OF 'l':liE BERNI\; (ltJADi.tANGLE 173 

become more sandy and heavier bedded, and a knotty appearance is 
given by layers of concretions. Fifty feet up the worm burrow 
Taonurus velum (Vanuxem) was found covering certain surfaces. 
Heavier sandstone beds appear near the top. Fossil layers are most 
frequent in the sandstone bands. The fauna as collected is: 

Plants Pelccypods 
l)rotolepidodendron sp. Nuculites triqueter Conrad 

Nucula lirata (Conrad)
Brachiapods N. bellistriata (Conrad) 

Spirifer mucronatus (Con,rad) Paracyclas lirata (Conrad)
S. audaculus (Conrad) P. tenuis Hall 
Chonetes cf. vicinus (Castelnau) Nyassa arguta Hall 
C. sp. . Pterinea (Cornellites) flabellum 
Camarotoechia sp. (Conrad) 
Athyris cora Hall Gastropods 

Bembexia 
. 

sulcornarginata . (Conrad)

Cephalopods 
Orthoceras sp. 

The third roo feet is most fossiliferous in the upper portion. 
Heavy sandstone beds are found there and the fossils are more 
abundant, including a number of pelecypod genera. The heavy beds 
break into large blocks. The lower portion of the section (partly 
covered) is in the main sparsely fossiliferous. Taonurus velum 
surfaces are exposed near the top. The fossils listed are: 

Crinoids Pelecypods
Stems Gramrnysia bisulcata (Conrad)

Worms G. cf. circularis Hall 
Taonurus velum ( Vanu.-rem) M. concentrica (Conrad)

M.sp.
Brar;:hiopods Nyassa arguta Hall 

Spirifer mucronatus Hall Pterinea ( Cornellites) flabellum 
S. audaculus (Conrad) (Conrad)
S. acurninatus (Conrad) Cypricardella bellistriata Conrad 
Chonetes · coronatus (Conrad) Paracyclas !irata (Conrad)
C. cf. vicinus (Castelnait) Parallelodon haml!toniae Hall 
Productella dumosa Hall Sphenotus sp.
Rhipidomella vanuxemi Hall N ucula bellistriata (Conrad)
R. sp. Palaeoneilo cf. tenuistriata Hall 
Camarotoechia cf. prolifica (Hall)
C. sp. Gastropods 
Athyris cora Hall Bembexia sulcomarginata (Conrad)
Tropido!eptus carinatus (Conrad) Euryzone cf. lucina (Hall) 

Ptomatis sp. 

Above the. third 100 feet the beds are distinctly flaggy with some 
very heavy beds. The fossils are abundant in certain sandy layers 
throughout the fourth roo feet and near the middle of the fifth roo 
feet, beyond which, where exposed, there are mainly unfossiliferot1s 
flags. At the top of this last section over 20 feet are exposed in a 
quarry ( see page r90), where the blocky shales appear again with the 
sparse fauna cl1aracteristic of those beds. The species found there are 
plant remah1s, the brachiopods Spirifer mucronatus, Spirifer cf. 



174 NEW YORK STAT!t MUSEUM 

granulosus, Chonetes sp., Cam(Wotoechia congregata (large) and the 
pelecypods Pterinea ( Cornetlites) ftabeltum and Paracyclas lirata. 
At the top is a six to eight-inch sandstone bed with the surface 
covered with clay balls. Two or three inches below the top is a layer 
literally packed with macerated plant remains and numerous small 
clay balls, with some specimens of Spirifer niucronatus. From the 
fourth 100 feet were collected: 

Crinoids 
Stems 

Brachiopods 
Lindstroemella aspidium Hall & 

Clarke 
Spirifer mucronatus ( Conrad) 
S. audaculus (Conrad) 
S. cf. acuminatus (Conrad) 
Chonetes coronatus (Conrad) 
C. sp. 
Camar-0toechia cf. congregata (Con-

rad) 
C. sP. 
Rhipidomella vanuxemi Hall 
Tropidoleptus carinatus (Conrad) 
Athyris cora Hall 
Orbiculoidea cf. humilis (Hall) 

Pelecypods 
Modiomorpha cf. mytiloides (Conrad) 
M. concentrica (Conrad) 
Orthonota undulata Conrad 
Glyptodesma (Actinodesma) erectum 

(Conrad) 
Pterinea (Cornellites) flabellum 

(Conrad)
Grammysia circularis Hall 
N ucula bellistriata (Conrad)
Nuculites oblongatus Conrad 
Paracyclas lirata (Conrad) 
Goniophora hamiltonensis Hall 
Leiopteria cf. dekayi Hall 
Palaeneilo sp. 

Gasti-opods 
Bembexia sulcomarginata (Conrad) 
Ptomatis patulus (Hall) 

The fifth roo feet yielded the following forms: 
Brachiopods 

Spirifer mucronatus ( Conrad) 
S. granulosus Conrad 
Chonetes coronatus (Conrad) 
C. cf. vicinus (Castelnau) 
Camarotoechia cf. prolifica (Hall) 
C. congregata (Conrad) , large form 
Tropidoleptus carinatus ( Conrad) 

Pelecypods 
Modiomorpha mytiloides (Conrad)
M. sp. (large form) 
Grammysia sp. 
Glyptodesma (Actinodesma) erectum 

(Conrad) 
Nyassa arguta Hall 
Cypricardella gregaria Hall 

Pelecypods (continued), 
Cimitaria corrugata ( Conrad) 
Goniophora hamiltonensis Hall 
Pterinopecten vertumnus Hall 
Aviculopecten princeps (Conrad) 
Lyriopecten interradiatus Hall 
Paracyclas lirata (Conrad) 
N ucula bellistriata (Conrad) 
N. lamellata Hall 
N uculites oblongatus Conrad 

Gastropods 
Bembexia sulcomarginata (Co11rad) 

Pteropods 
Tentaculites sp. 

Cephalopods 
Nephriticeras sp. 

The species recorded in the· following lists were collected from the 
uppermost (100 to 150 feet) marine beds. In the quarries south of 
Westerlo and the exposures to the west the collections were made 
100 feet or less below the nonmarine beds i in the quarry cited along 
the Rensselaerville road about the same ; at Rensselaerville falls 
immediately below the nonmarine beds; in the road cut between <two 
and a half to · three miles n{)rth of Rensselaerville, along a north­
going side road, about 50 to 150 feet below the nonmarine beds, 
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In: the quarry one-half mile south of Westerlo, besides plant 
remains were found : 

Crinoids Pelecypods ·~continued) 
Stem joints Schizodus chemungensis (Com-ad) 

Brachiopods Paracyclas Urata (Conrad) 
Spirifer mucronatus (Conrad) P. tenuis Hall · 
S. granulosus Conrad Nucula bellfatriata (Conrad)
Chonetes coronatus (Conrad) N. lirata (Conrad) · 
C. scitulus Hall · N. cf, varicosa Hall 
C. mucronatus Hall Palaeoneilo maxima Conrad 
Camarotoechia congregata (Conrad) Nuculites oblongatus · Conrad 
C. prolifica (Hall) Prothyris lanceolata Hall . 
Stropheodonta (Leptostrophia) per- Pterinea . ( Cornellites) f!abellum 

plana (Conrad) (Conrad) 
Cyrtina hamiltonensis Hall Actinopteria boydi (Conrad) 
Dignomia alveata ·Hall Leiopteria dekayi Hall 
Schizophoria cf. striatula Schlotheim L. greeni Hall 

Pterinopecten vertullUlus .Hall . 
Pelecypods Lyriopecten interradfatus Hall 

Glyptodesma · ( Actinodesma) erecfom 
Gastropods (Conrad) 

G. circularis ·Hall Bembexia sulcomarginata (Conrad) 
G. nodocostata. Hall Ptomatis patrilus (Hall) ·. . 
Goniophora . hamiUonensis Hall Pleurotomaria cf. filitexta Hall 
G. glauca Hall · Ptl!'l'opods 
Mocliomorpha mytiloides (Conrad) Tentaculites bellulus Hall M. subalata (CoMad) 
Cypricardella complanata Hall Cephalopods 
Sphenotus cuneatus (Conrad) Orthoceras sp. 

In the quarry about 011e mile south of Westerlo ( somewhat ·higher 
in the formation than the above) were collected : 

, , . Crinoids , Pelecypods (continued) 
Ancyrocrinus bulbosus Hall G. glauca Hall 
Stem joints . .. . .. Nyassa arguta Hall 

. Bryosoans Cimitaria cf. elongata (Conrad).
Fenestella sp. Sphenotus sp. .. .· 

BrachioPods Pholadella radiata (Conrad) 
Paracyclas lirata ( Conrad) Spirifer mucronatus (Conrad) P. tenuis. Hall , . S. granulosus Conrad · Nuculites oblongatus Conrad S. sp. near consobrinus d'Or~igny Nucula. bellistriata (Conrad) Chorietes coronatus ( Co1irad) N. cf vancosa Hall C. sdtulus Hall · Ptermopecten vertumnus Hall Camarotoechia sp. Gosseletia triquetra (Conrad) Athyris cora Hall 

Cyrtina hamiltonensis Hall Gastropods 
Schizophoria cf. · striatula Schlotheim Ptomatis patulus (Hall)
Tr.opido.lept·u·s carinatu..s (Conrad) P, rudis 
Str9ph~@~~nt.a demiss11 (Conrad) Platycetas thetis Hall S. maequistnata (Conrad) 
St. (Leptostrophia) perplana fCon- Pteropods 

,rad) . . . Tentaculites bellulus Hall Atrypa reticularis (Linnaeus) 
Orbiculoidea sp. · Comilarids 

Pelecypod,s Coleolus tenuicinctus Hall 
Hyolithes aclis Hall Grammysia bisulcata (Conrad)

G. sp. Cephalopods 
Orthonota undulata Conrad Orthoceras sp. 
Modiomorpha mytiloides (Conrad) 
M. subalata (Conrad) Trilobites 
<;ioniophora hamiltonensis Hall Fhacops cf. rana (Green) 

mailto:Str9ph~@~~nt.a
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Along the Westerlo-Van Leuva11s Corners road within about one. 
mile and a quarter west of Westerlo were collected a few forms not 
found in the above-mentioned quarries: the bryozoan Taeniopora 
e.xigua Nicholson; the brachiopods Productella du,m,osa Hall, Eunella 
lincklaeni Hall; Roemerella grandis (Vanuxem), Lingula punctata 
Hall, Rhipidomella cyclas Hall; the pelecypods Gosseletia triquetra 
(Conrad), Phthonia cf. nodicostata Hall, Tellinopsis subemarginata 
(Conrad), Nucula corbuliformis Hall. 

The quarry along the Rensselaerville road, about two miles north­
east of the village, yielded the following fauna: 

Corals Pelecypods 
Favosites sp. Glyptodesma (Actinodesma) erectum 
Cystiphyllum sp. (Conrad)

Modiomorpha mytiloides ( Conrad)
Crinoids M. sp. 

Camerate genus Goniophora hamiltonensis Hall 
Inadunate genus G. glauca Hall 
Stem joints Nyassa arguta Hall 

Grammysia nodocostata HallBryazocms Schizodus chemungensis (Conrad)
Taeniopora exigua Nicholson Phthonia sectifrons Conrad
Fenestella sp. Sphenotus cf. solenoides Hall 

Prothyris lanceolata Hall
Bracliiopods Paracyclas lirata (Conrad) 

Spirifer mucronatus ( Conrad) P. tenuis Hall 
S. cf. audaculus (Coiirad) Nucula bellistriata (Conrad) 
S. sp. near consobrinus diOrbigny Nuculites oblongatus Co1irad · 
Productella dumosa Hall Cypricardella bellistriata C om·ad 
Eunella lincklaeni Hall Pterinea ( Cornellites) . flabellum 
E. sp. (Conrad) · • · " 
Pholidops hamiltoniae Hall Pterinopecten vertumnus Hall ' 
P. sP. Actinopteria boydi (Co1wad) 
Cyrtina hamiltonensis Hall Leiopteria dekayi Hall 
Chonetes cf. setigerus (Hall) Lyriopecten interradiatus Hall 
Rhipidomella cyclas Hall 
Stropheodonta demissa (Conrad) Gastropods
S. sp. Loxonema hamiltoniae HallCamarotoechia congregata (Conrad) Ptomatis patulus (Hall)Lingula sp. 

Trilobites 

Phacops rana (Green) 
Cryphaeus boothi Green 

From a near-by cut an additional fauna was collected: the brachio­
pods Atrypa reticularis (Linnaeus), Strophalosia truncata (Hall), 
Tropidoleptus carinatus (Conrad), Lingula punctata Hall; the pele­
cypod Palaeoneilo sp.; the gastropod Bucanopsis leda Hall; the ptero­
pod T entaculites bellulus Hall. 
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At Rensselaerville, from the section above the lower falls and 
bridge and extending to the foot •of the principal fall, Prosser ('99, 
p. 256) collected : 

Bryozoans Pelecypods (continued) 
Taeniopora exigua Nicholson Orthonota undulata Co1irad 

Nyassa arguta Hall . 
Brachiopods ? Sphenotus truncatus (Conrad)

Spirifer mucronatus (Conrad) Pterinea ( Cornellites) flabellum 
S. granulosus Conrad (Conrad)
Chonetes setigerus (Hall) Actinopteria boydi (Conrad)
Camarotoechia prolifica (Hall) 

Gastropods 
Pelecypods Loxonema hamiltoniae Hall 

Goniophora hamiltonensis Hall 
Grammysia magna Hall Pteropods 
Palaeoneilo constricta. (Conrad) Tentaculites attenuatus Hall 

At the very top of the marine beds (1415 feet A. T.) the writer 
found the brachiopod Camarotoechia sp. and the pelecypods M odio­
niorpha mrytiloides, Actinof,teria boydi and Nuwla sp. A ripple­
marked surface is well shown here. In the ten feet below this the 
writer, alone and with Doctor Coopet, .collected the brachiopods 
Productella dumosa, .Eunella lincklaeni, Camarotoechia, sp., Schucher­
tella sp. ; the pelecypods Goniophora hamiltonensis and Pterinea 
(C ornellites), flabellimt (both abundant), N yassa arguta, Pterino­
pecten macrodonta, Goniophora (Cosniogoniophora) truncata, Acti­
nodesma sp., Gramniysia sp., Sphenotus sp.; the pteropod Tentacu­
lites sp.; the cephalopod Orthoceras sp. and a trilobite referred to 
Phacops rana. 

In the road cut between two and a half to three miles north of 
Rensselaerville, 50 to. 6o feet below the nonrnarine beds in heavy 
bedded sandstones were collected : 

Brachiopods Pelecypods 
Spirifer mucronatus (Conrad) Goniophora hamiltonensis Hall 
S. cf. audaculus (Conrad) Glyptodesma (Actinoclesma) erectum 
S. sp. 11ea,r consobrinus d'Orbigny (Conrad) 
Tropidoleptus carinatus (Conrad) Orthonota undulata Conrad 
Eunella lincklaeni Hall Pterinea ( Cornellites) flabellum 
Athyris cora Hall (Conrad) 
Chonetes coronatus ( Conrad) Nuculites triqueter ( Conrad) 
Camarotoechia congregata (C01wad) Nucula bellistriata (Conrad) 
Ambocoelia umbonata (Conrad) Palaeoneilo maxima Conrad 

Paracyclas lirata (Conrad) 
Cypricarclella gregaria Hall 

Gastropods 
Diaphorostoma sp. 

In blocky beds 140 to I 50 feet below the top of the marine beds 
the brachiopods Spirifer miicronatus, Chonetes coronatus and the 
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pteropod Tentarnlites sp. were found. The fauna is sparse in this 
part of the section, btlt abundant above where the heavy sandstone 
beds come in 90 to 100 feet below the nonmarine beds, with a 
predominately pelecypod fauna: 

Crinoids Pelecypods (continued) 
Stems Grammysia bisulcata (Conrad) 

. . Br:yo11oans Pterinea ( Cornelljtes} flabellum 
Taeniopora exigua Nicholso1i (Coiirad)

Actinopteria foydi (Conrad)
Brachiopods A viculopect!!n princeps (Conrad)

Spirifer cf. gra:nulosus Conrad Leiopteria ·dekayi Hall 
Camarotoechia congregata (Cmirad) Sphenotus cuneatus ( Conrad)
Productella dumosa Hall Parallelodon hamiltoniae Hall . 
Tropidoleptus .carinatus (Conrad) Nyassa arguta Hall 
Dignomia alveata Hall . Paracyclas lirata (Conrad)

P. tenuis Hall · 
. Pelcc:ypods · Nucula bellistriata (Conrad)

Modiomorpha mytiioides Conrad 
Goniophora hamiltonensis Hall Gastropods 
Glyptodesma (Actinodesma) erectum Platyceras cf. thetis Hall 

(Conrad) 

In the Bradt hill section, about three and a half 111iles south-south­
west of West Berne, the difference in altitude gives athickness of 940 
feet for the Marcellus-Hamilton formations, but, as pointed out 
above, the dip of I¼ 0 to 2 ¼ 0 a mile to the southwest would add 
475 to 78o feet, making a thickness of the formation between 1415 
and 1720 feet (Prosser, '99, p. 243}. At an elevation of 835 feet 
above the Onondaga, Prosser collected in an exposure of fine,. bluish 
argillaceous shales containing plenty of fossils (ref. cit.) : 

Bryo;;;oans 
Taeniopora exigua Nicholson 

Brachiapods 
Spirifer mucronatus (Conrad) 
S. granulosus Conrad 
S. audaculus (Conrad) . . . 
Tropidoleptus carinatus (Co·iirad)
Chonetes coronatus (Conrad) 
Camarotoechia sappho (Hall)
C. congr,egata (Conrad)
Eunella lincklaenf Hall 
Productella sp.
Lingula sp. 

Pelecypods 
Palaeoneilo, constricta tConrad) 

. Nuculites triqueter Conrad 
Tellinopsis subemarginata (Conrad) · 
Sphenotus truncatus ( Conrad) 
Orthonota undulata Conrad 
Goniophora hamiltonensis Hall 
Cimitaria elongata (Conrad)
Modiomorpha subalata (Conrad) 
Elymella .levata Hall 
Cypricardella tenuistriata Hall 
Actinopteria bo:ydi (Conrad) 
Liopteria dekay1 Hall 
Pteriliopecten vertumnus Hall 
N ucula corbuliformis Hall 

Truobites 
Homalonatus dekayi (Greeii) 

About 90 feet above this zone were found bluish shales with quite 
a number of specimens of small Hamilton pelecypods. They 
w·ere especially common in a thin layer at the base of the shales 
while a little higher in a thin layer of calcareous shell rock numerous 
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specimens of Cam(J,rotoechia sp. were found, The fauna collected. by 
Prosser here is : 

BrachioJ!ods Pelecypods 
Atrypa reticularis (Linnaeus) Orthonota undulata Conrad 
Spirifer mucronatus (Conrad) Nuculites oblongatus Cottrad 
S. granulosus Conrad Palaeoneilo constricta (Cowrad) 
Chonetes setigerus (Hall) . Grammysia bisulcata (Conrad)

Pterinopecten vertumnus Hall ( ?) 

Fifteen feet above the base of this zone and 940 feet (altitude) 
above the top of the Onondaga in coarse, bluish, arenaceous shales 
Prosser found a bryozoan ; the brachiopods Chonetes coronatus, S pi­
rifer mucronatus,· the pelecypods Pterinea (Cornellites) fiabellitm, 
Actinopteria boydi, Nuculites oblongatus. Prosser regarded these 
shales, the highest rocks of the section, as forming the top of the 
formation (our marine Hamilton). 

As pointed out above (page 151), in the eastern part of the State 
the Hamilton beds above the Marcellus black shale have always been 
discussed as a unit, the Hamilton. shales and flags. Cooper C30) 
has worked out the stratigraphy of the Hamilton as far east as the 
Unadilla Valley east of which the stratigraphy is not well known in 
detail, although "the Hamiltoi-1. of the Schoharie valley and the nar­
row belt along the Hudson are partially known through the writings 
of Prosser, Grabau and Darton" (ref. cit., p. 233). In Ulster and 
Greene counties, the Hamilton above the Marcellus black shale 
(Bakoven of Chadwick, '33) has been divided into two formations, 
The lower formation includes the fossiliferous marine beds, 400 to 
500 feet thick, · and is designated as the Mount Marion. beds 
(Grabau, '19) from Mount: Marion west of Saugerties; the upper 
formation contains nonmarine, nonfossiliferous, flagstone-bearing 
beds,• with a thickness of 500 to 600 feet, and has been termed the 
Ashokan shales and flags (Grabau, '19). Cooper in his Stratigraphy 
of the Hamilton Group ('30) suggested that the nonmarine Ashokan 
beds may represent all of the upper Hamilton and the marine. Mount 
Marion beds the Cardiff shales; or that the former are, the time 
equivalent of the Moscow and Ludlowville and the latter, of the 
Cardiff and Skaneateles ( see supplementary note, page 189; upper 
Hamilton found in "Oneonta» .beds); Later. ( in the field, fall 193r) 
he expressed to the writer his view that the Mount Marion beds. are 
wholly Cardiff. The Cornwall shale (Hartnagel, '07; for Darton's 
''Monroe shale") was named from exposures found at the town of 
Cornwall, Orange county. These shales,. 200. feet thick, extend 
through the town of Monroe into New Jersey and carry fossils incli~ 
cative of Hamilton age. The Eall'(Jal(} shale (Darton, '94) alsq occurs 
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in Orange county and New Jersey, overlying the Cornwall shale. 
These beds have a thickness of 1300 to 2000 feet and the plant re­
mains found indicate Middle Devonian age, with the upper beds per­
haps as late as Portage. They were named from Bellvale mountain 
in Orange county. 

Cooper believes that the true top of the Hamilton in the Schoharie 
valley is not now known ('30, p. 233). The highest Hamilton shales 
in Schoharie county have been found to carry what is believed to 
be the Skaneateles fauna, and it is suggested that at least part of the 
Sherburne sandstone in the Schoharie valley is of Hamilton age 
(Cooper; Chadwick, in conversation 1931) and represents the Mos­
cow and at least a portion of the Ludlowville (see supplementary 
note, page 186). The westward disappearance of successive faunal 
zones at the top of the Hamilton indicates unconformable relations 
between the Hamilton and the Upper Devonian (Cooper, ref. cit.). 

Doctor Cooper visited with the writer a number of the fossiliferous 
localities on the Berne quadrangle, and studied the full collections 
made during the course of field investigations in the area. He then 
expressed his belief that the Skaneateles formation was represented 
by marine beds on the Berne quadrangle, if at all, only in the region 
south-southwest of West Berne (Bradt hill section) and that farther 
east there was nothing higher than the Cardiff ( upper Marcellus 
formation). Cooper thought the beds in the quarry one-half mile 
south of Westerlo resembled the top member (Pecksport) of the 
upper Marcellus formation, but did not consider the fossil assemblage 
Pecksport. Pterinopecten macrodonta has been found by Cooper in 
the upper Skaneateles on the Morrisville quadrangle, but the fact 
that a specimen referred to this species has been collected at Rens­
selaerville falls does not mean, according to him, that we have Skane­
ateles beds there. As to the lower part of the Marcellus formation 
indications are that the 170 to 18o feet of black fissile shale belong 
to Cooper's Chittenango member (a,bove the Cherry Valley lime­
stone and the Union Springs member consisting of thin alternating 
beds of black limestone and sooty shale, overlying the Onondaga 
westward). In a letter to Doctor Ruedemann (February 22, 1931) 
relative to hi:s Capital District bulletin ('30), Chadwick, discussing 
Hamilton relationships in the Schoharie region and on the Albany 
quadrangle, expresses himself as follows : 

Cooper has pointed out that the Moscow fauna is missing at the 
top of the Schoharie section, and the above correlation agrees with 
his idea. The next point is this: the 668 feet of dark shales from 
the Onondaga limestone up to the top of the Bridgewater [=lowest 
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member of Cardiff\ upper Marcellus) are strikingly suggestive of 
Darton's 600 feet of· "Hamilton black shales" in the Helderbergs, 
all of which would then be Marcellus ( with Cardiff) as Cooper has 
thought. From the absence of anything to call Cherry Valley in the 
Albany county section, I now suspect that your 170-r8o feet of 
black Marcellus shale on Albany sheet, and my possible 200 feet 
of same on Catskill sheet, are the Chittenango only, and that your 
remaining 600-700 feet of marine Hamilton, my 8oo? feet of Mount 
Marion, are wholly Cardiff, or at most Cardiff and some Skane­
ateles, as Cooper has argued. 

Just how far above the marine beds exposed on the Berne quad- . 
rangle Hamilton sedimentation continues remains to •be decided by the 
work of Cooper ( see supplementary note, page 186) 1 who is tracing 
the formations of the Hamilton eastward, and Chadwick, who is 
working to the south and east of our area. Chadwick(see page 164) 
has found on the Durham quadrangle, just south of our area, marine 
beds with Hamilton fossils above the nonmarine flags and shales 
overlying the marine Hamilton of the Berne quadrangle. 

19 "ONEONTA"''BEDSl 

The Oneonta formation or Oneonta sandstone received its name 
from the city of Oneonta, Otsego county (Vanuxem, '40). It is 
the ''Montrose sandstone or Sandstone of Oneonta" of Vanuxem. 
"Oneonta" beds are found on the Berne quadrangle in the south­
western corner in the high ridge just to the east of Rensselaerville 
and in the region to the west ( figures 66, 67) and to the northwest 
as far as the Little Schoharie valley and the divide between the 
headwaters of that creek and a branch of the Switz kill. These 
beds are nonmarine in origin and consist of coarse dark grayish to 
greenish gray flaggy sandstones with intercalations of red and green 
or mottled red and green shales. The red shales are a conspicuous 
feature of the formation, constituting beds of one. to 30 feet or more 
in thickness. Red sandstone beds are also characteristic and thin 
beds of dark gray or black shales are found infrequently and with 
110 great thickness. 

Prosser, in discussing these beds ('99, p. 313) states: 

From the Chenango valley· eastward the Ithaca is capped by the 
Oneonta formation which is composed of red and green shales, red­
dish sandstones and coarse grained grayish to greenish gray sand­
stones. These rocks are nearly unfossiliferous, containing only an 
occasional specimen of Archaeopteris and Amnigenia catskillensis 
(Van.) Hall. The formation has a thickness of 550 feet in the 
Chenango valley and as the physical conditions under which the 

1 See supplementary note, page 186. 
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Oneonta was depositi;d appeared earlier to the eastward it gradually 
thickens in that dir~ion till in Albany and Greene counties it com­
pletely .replaces the Ithaca formation.. 

Darton ('94; p. 434) has .estimated the thick.ness of the 11 0neonta" 
beds in Albany county (see page 1.89) as about rnoo Jeet. Higher 
beds come in southward in the front of the Catskills giving there an 
estimated thickness for. the fonnation of 2000 to 3000 feet. Besides 
Archanodon (Amnigenia)' catskillensis and remains of the tree ferri 
Archaeopteris, plant remains such as the club mosses Sigillaria( ?) 
and Protolepidodendron and the seedferrt Eospermaitopteris occur. 

The ''Oneonta" beds constitute a "red" facies in the east represent.;. 
ing the time equivalent of marine beds farther west ( see page· 186). 
The basal portion has· been considered as probably equivalent in time 
to the higher Ithaca beds '(Portage) of the central part of the State. 
Prosser, as indicated by the quotation above, apparently recognized' 
the earlier age of these beds in the East. The field investigations of 
G. H. Chadwick indicate that both the ·Oneonta· ( see below) and 
the Catskill sedimentation above begin in the East at an earlier time 
than supposed ( abstracts; Geological. Society meetings, 1930, 193 I). 

Chadwick in a letter to the writer (October 8, 1931) inclosed the 
statement: ·"This name ( Catskill formation) has been widely extended 
over red beds locally .topping the Devonic and now. known to be of 
progressively later age from east to west. The type area in the 
Catskill . Mountain front, at the . east, is not younger than Portage 
in age,'1 

As pointed out by Darton ('94, p. 433), "in the highlands north­
west of Rensselaerville the Oneonta. formation thickens rapidly and 
is spread out over a wide area extending far into Schoharie cowity." 
Although there are considerable areas of drift where the formation 
is concealed, exposures are fairly abundant in the southwest corner 
of the Berne quadrangle and Darton als0 notes (ref. cit.)·. the very 
extensive exposure of these beds in the southern part of Rensselaer­
ville township. f'in the deep valleys and along the hill slopes which 
chara<:terize this region." Outcrops are well shown so11th and west 
of Rensselaerville, along the. road to Crystal lake (figure 66) and 
particularly. the road just south which branche~ from it a.bout a 
quarter of a mile oat of the village. West:of Connersville, about a 
half mile from the boundary of the quadrangle, a ravine joining the 
valley from the north gives a good section. There is notl1ing in the 
lithology of the rocks in the lower section of this ravine to indicate 
whethrtr they belong. with the "Oneonta" red beds or whether the 
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stream has cut into• lower beds, but when the dip is taken into a:Ccount 
anything below the red b~ds would seem to be excluded. Good 
exposures are found along the roads to the west and north of Myo­
sotis lake and just above .(south of) Triangle lake (figure 67); along 
the northern limits of the· formation, particularly in ditches and cuts 
along the road leading down to Huntersland in the· Little Schoharie 
valley and along the roads in the region to the south and east of the 
headwaters of the southern branch of the Little Schoharie. 

By far the best exposure of the "Oneonta" in our area for a 
study of the character of the rocks is found in the postglacial gorge 
at Rensselaerville (figure 65) where in the falls is found a complete 
section from the uppermost marine Hamilton flags and shales through 
65 feet of nonmarine bluish and greenish Hamilton flags and shales 
and 35 feet. of "Oneonta" red beds ( continuing higher in the sides 
of the gorge). In mapping, the writer, as did Darton (ref. cit. 434), 
drew the base of the "Oneonta" at the bottom of the heavy red 
sandstone layer which is followed by red shales, since it is the only 
distinguishing feature that can be used as a guide. A heavy bed 
of green shale comes in near the tdp and the falls is capped •by a 
ten-foot bed of · greenish or greenish gray sandstone showing some 
cross-bedding. Only macerated plant remains have been found in 
the "Oneonta" here. , As one looks up or down the gorge shutting 
one's eyes to the color of· the rocks, there is apparent a striking 
resemblance between the lithology of the "Oneonta" beds and that 
of the marine Hamilton fiags and shales below. · Chadwick referred 
to this resemblance while in the field with the writer in i:931, and 
suggested that the color might be in part, at least, secondary, that is, 
a surface feature. We know t~at marine Hamilton sedimentation 
in our area does not extend above · the Cardiff ( upper Marcellus 
formation) and that the bluish and greenish nonmarine. flags and 
shales above are a phase of Hamilton sedimentation, partly because 
of· their lithology and partly because shown to· be overlain .by typical 
Hamilton beds with fossils in the area (Durham quadrangle) to 
the south ( see page 164) . These facts together· with the lithological 
character of the "Oneonta" beds are suggestive of the possibility 
that this "red" fades may include sedimentation of · Hamilton time. 
Whether Hamilton sedimentation above the Cardiff is included in 
these red beds and to what extent is a problem the solution of which 
depends upon the field investigations of Cooper and Chadwick who 
are working in the area to the south and west of ours. It is to be 
hoped that their results may soon be published ( consult supple­
mentary note below). 
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SUPPLEMENTARY NOTE ON HAMILTON (including 
"ONEONTA'~) BEDS 

Some time after this bulletin was submitted for printing, the 
writer had the privilege of working ( fall, I 932) in the Hamiltonl 
beds with Dr G. Arthur Cooper, of the United States National 
Museum, at Cooperstown and Richmondville, through the Scho­
harie valley and to a certain extent on the Berne and Dttrharn quad­
rangles, in the last-named area with Professor G. H. Chadwick 
of Catskill. This work has shown that the thickness of the Hamil­
ton beds (including the M.arcellus black shale or Chittenango) in 
the Schoharie valley is somewhere in the neighborhood of 2500 feet, 
the Hamilton there comprising beds previously described as Sher­
burne and Ithaca. This makes the famous seed-fern (Eosperma­
topteris) forests, reproduced in the Gilboa group in the State 
Museum, Middle Devonian (Hamilton : Moscow) in age instead of 
Upper Devonian. In conversation with the writer (June 1933) 
Doctor Cooper stated that the beds in which Spirifer niesastrialis is 
so abundant along the road to Grand Gorge, a little southwest of 
Gilboa, are either highest Tully or Geneseo. It appears then that 
the highest marine beds ( sandstones and shales) in the Schoharie 
valley, the uppermost beds of the so-called "Ithaca," represent older 
than Ithaca sedimentation and all the true Ithaca is to be found in 
the .red Oneonta •beds above ( Onteora of Chadwick, '33). The 250 

feet below these highest marine beds ( elevation 1406 feet A. T.) 
represent the combined Tully and part of the Geneseo (Gilboa beds; 
Cooper, '33, '34) and are exposed in the hills to the north of Gilboa 
and along the shores of the reservoir south of the Gilboa dam. In 
the Catskill front the Ithaca is tQ be looked for in the "Catskill" 
beds ( true Oneonta, in part, at· least; see Chadwick, '32, Geological 
Society meeting abstract; also, '33). The thickness of the Hamil­
ton in the Helderberg area and southward is at least as much as that 
in the Schoharie valley and a greater thickness is to be expected. 
The green and red nonmarine beds in the southwestern portion of 
the Berne quadrangle, previously described as Sherburne and 
Oneonta, are of Hamilton age. 

The· lithology of the lower Hamilton beds, known and described 
as the Marcellus black shale and referred to the Chittenango, varies 
iri different localities both in the Schoharie valley and in the Helder­
berg area · ( see page I 58), in places showing a distinct Cardiff charac­
ter. Doctor Cooper believes that this is explained by an interfmger­
ing in the East of the black Chittenango type of lithology with the 
Cardiff type. For the interval between the Onondaga and the 
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Meristella bed at the base of the Otsego member (page 191) of the 
Hamilton he has proposed ('33) the name Berne me,mber. The 
shale of this interval is the equivalent, on the Berne and Albany 
quadrangles, of the Union Springs, Cherry Valley and Oiittenango 
members, and has been estimated by C.ooper to have a thickness of 
280 feet (see page 172). 

The .marine beds above the Berne member in the Berne area are 
probably no higher in the Hamilton than the Marcellus formation, 
except perhaps in the Bradt Hill .section where there is an estimated 
thickness for the. Hamilton of r4i5 feet, with a dip of 1,½i 0 (see 
page 160) . There· is an estimated thickness of about 800 feet between 
the top of the Onondaga and the top of the fossiliferous Hamilton 
south of Westerlo ; approximately. IIoo feet to the top of the fossil­
iferous Hamilton in the falls at Rensselaerville. These estimates 
were made on the basis of a dip of about roo feet to a mile ( Onon­
daga dip), which both Doctor Cooper and the writer feel is low 
for the Hamilton beds where higher and more variable dips come· in. 
Estimates made with a higher dip of 120 feet to the mile, as found i11 
some places in the Schoharie valley and in the Rensselaerville a1·ea 
( page 160), give a thickness for the Hamilton of about rnoo feet 
to the top of the fossiliferous beds in the Westerlo area and some­
thing over 1300 feet in the Rensselaerville area. The Hamilton con­
tinues into the nonmarine green sandstones and shales (65 to 8o 
feet thick), formerly considered Sherburne, and on into the red 
and green or grayish "Oneonta" sandstones and shales, which on the 
Berne quadrangle ( estimated thickness here moo feet) must com­
prise at least the Skaneateles formation and farther south the higher 
Hamilton formations also. To these Hamilton "reds" in the 
Catskill front has been given the name Kiskatom beds (Chadwick, 
'32; Geological Society meeting abstract). The fossiliferous Hamil­
ton of the Berne area is probably the equivalent of the Mottnt Marion 
and Ashokan beds, which would place the Mount Marion no higher 
in the Hamilton than the Bridgewater (lower Cardiff: Otsego mem~ 
ber) and probably not all of that member of the Marcellus £om1a­
tion is represented. 

The road cut ( South Berne road) one and a half miles southwest 
of East Berne (see pages 171-r74) was restudied with Doctor Cooper 
in the light of results obtained in the Schoharie valley. This section 
begins in the Hamilton in the upper portion of the Berne member, 
at an elevation of about 1204 feet A. T. (aneroid and hand level). 

Seventy-six feet up in the section Doctor Cooper located the top 
of the Meristella. zone, which measures ten feet in thickness. Four 
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feet above the base of this zone is a three-foot coral •bed (see 
page 172), the lower two feet of which are calcareous and the upper 
one foot the main coral zone. The upper three feet of the Meris­
tella zone consist of crumbly and powdery shale. Among the corals 
found in the coral bed are species of Zaphrentis, Cystiphyllum, Pavo­
sites (branching form), Cladopora an.cl an Auloporoid form. Other 
fossils of the Meristella zone are the bryozoan Fenestella sp.; the 
brachiopods Spirif er divaricatus (ah Onondaga form), S. audaculus 
(abundant), M eristella sp. (large form), Athyris cora, Chonetes sp. 
Reticularia fimbriatus, Atrypa reticularis, Trematospira gibbosa, Rhi­
pidomella vanuxemi, Leptostrophia perplana, Leiorhynchiis sp., 
Ambocoelia sp.; the pelecypods Palaeoneilo fernnda, Actinopteria 
boydi; the gastropods Loxonema sp. (very abundant) and Lophospira 
trilix. Doctor Cooper considers this fauna, both the corals and. the 
other fossils, as suggestive of the Onondaga as of the Hamilton. This 
Meristella zone corresponds to the Meristella bed just above the 
Chittenango (Marcellus black shale) in the Schoharie valley. This 
would mean that the Chittenango as defined for the Schoharie valley 
thickens eastward, and that there is a change in the lithologic charac­
ter of the rock. These beds ( Berne member) carry . the Cardiff 
lithology: dark gray color with white or gray streak, chunky blocks 
breaking with conchoidal fracture and irregular, many-directioned 
joint surfaces, seen particularly well in the lower part of the section 
( see page 172). 

Thirty feet above the Meristella zone, a little more than 100 feet 
up in the section, Spirifer audaculus was found in great abundance 
in a one-foot heavy bed of sandstone, weathering shaly. With this 
form occurred the brachiopod Athyris cora; the ,pelecypods Nyassa , 
arguta, Aviculopecten sp.; the gastropod Bemhexia sulcomarginata; 
the conularid Coleolus tenuicinctus; a straight shelled cephalopod and 
the worm burrow Taonurus pelum. Spirifer acuminatus comes in 
about 250 feet up in the section, About 350 feet up (elevation 1555 
feet A. T., aneroid and hand level) were found• most of the species 
listed from the fourth 100 feet on page 174. 

This section, as stated above (page 173), terminates in a road 
quarry the floor of which is at an elevation. of 1655 feet A. T. 
(aneroid and hand level) or about 450 £,eet up in the section; In the 
top of the cross-bedded sandstone forming the floor of the quarry 
were found the brachiopods Spirifer mucronatiis, Chonetes coronatiis; 
Tropidoleptiis carinatus, Camarotoechia sp. (small) and the pelecy­
pods Nyassa arguta and Cypricardella gregaria. This sandstone is 
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followed by 19 feet of dark blue-gray shaly sandstone with the 
brachiopods Camarotoechia congregata (large), Spirifer '111/Ucronatus, 
Chonetes coronatus, C. scitulus, Spirifer cf. graniilosus and the 
pelecypods Pterinea (Cornellites) fiabellum, Paracyclas lirata. Doc­
tor Cooper stated in the field that he felt reasonably sure that the 
base of the quarry, that is, the· bed below the shaly sandstone, repre­
sents the top of the Athyris zone. The combination of large Cama­
rotoechias and Paracyclas lirata found in the shaly sandstone is that 
found elsewhere above this zone. Taldng the dip into consideration, 
the top of the Athyris zone in this section would be about 800 feet up 
in the Hamilton beds. There would be, then, approximately 300 to 
500 feet between the top of the Athyris zone here and the top of the 
marine Hamilton in the Rensselaerville falls. Therefore, the top 
of the marine Hamilton could be stratigraphically the top of the Mar­
ceHus ( Qtrdiff). 

In hfs short r'epbrt ('33) Doctor Cooper has given the name 
Otsego member (from the· type section at Otsego lake) to that 
part of the Hamilton beds included between the Meristella bed and 
the top of the Athyris zone, which on the Berne quadrangle has an 
estimated thickness of 505 feet. The shale and sandstone between 
the top of the Otsego member and the Portland Point or basal Mos­
cow has been named the Panther Mountain shale and sandstone 
from the type section in Panther mountain, Schoharie valley. This 
member includes shales and sandstones of the upper part of· the 
Marcellus, the Skaneateles and the Ludlciwville which cannot be 

· separated lithologically. The Portland Point has been 1ocated on 
the Durham quadrangle in the vicinity of Potter Hollow, giving an 
estimated thickness for the Panther Mountain on the Berne-Durham 
quadrangles of 1400 to 1500 fe~t, mostly red beds. 

On: the geological map accompanying this bulletin the writer has 
drawn the boundary between the marine :Hamilton and the non­
marine green sandstones and shales with interbedded dark shales 
carrying Estheria and Beyrichia; between the latter and the non­
marine "Oneonta" red beds above. These boundaries, drawn on 
lithology and fossil content, are somewhat artificial, as the non.marine 
beds appear at a lower horizon in the Hamilton in the· eastern part 
of the quadrangle than in the western part; but it has seemed advis­
able to make these distinctions on the map. As mapped, the Mar­
cellus black shale comprises the greater part ,of Cooper's Berne 
member; the Cardiff Marcellus, his Otsego member and part of his 
Panther Mountain shale and sandstone which also is represented by 
the nonmarine :beds above. . 
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The results of the studies made in the Schoharie valley and in 
the Helderberg area and, southward are embodied in the ,shorter 
report on the Hamilton of New. York. by Doctor Cooper ('33, '34) 
and a detailed report now in preparation. 

S'l'RUCTURAL GEOLOGY 

The folding and faulting of the Capital District, described. fully 
by Doctor Ruedemann ('30) in his bulletin covering the geology 
of that area, dies out just east and south of the area covered by the 
Berne quadrangle, the structural geology of which, therefore, is very 
simple. Because of the relation of the Berne quadrangle to the 
Capital District, particularly the Albany quadrangle, it seems advis­
able to include here a brief summary of the structural geology of 
the Capital District area. 

THREE STORIES OF FOLDING IN THE CAPITAL DISTRICT 

Ruedemann ('30, p. r30-57) recognizes .three distinct stories. of 
folded rocks in the Capital District, "one above the other and each 
separated from the preceding by a distinct plane of unconformity and 
erosion." The first period of folding was Precambrian in age and 
resulted in the formation ,of "several long barriers running in north­
northeast to south-southwest direction across the district and form­
ing two or more troughs," two of which, characterized by their 
entirely different geologic series of formations (see page 55), have 
been positively recognized and designated as the eastern or Port 
Levis trough (Ulrich and Schuchert, '02) and the western or Chazy 
trough of which the southern extension has been termed the Lower 
Mohawk trough (Ruedemann '14, p. 140). These troughs persisted 
from .Precambrian through Ordovician times. The formations of 
the two troughs are now in close contact due, principally, to the fact 
that folding and faulting along numerous fault planes bas carried the 
rocks of the eastern trough westward. 

The second folding (strike N. 20° E.) affecting the rocks of the 
Capital District took place at the end of the Ordovician period, 
according to the general assumption, and was termed the Taconic 
folding from the Taconic mountains on the New York-Massachusetts 
boundary line. Cambrian to Ordovician rocks were affected. The 
Precambrian rocks, stiffened by their previous folding, were little 

0affected by the later folding. Rueo 'l:lann points out ('301 p. I~"-37) 
that. 
. . . the rocks of the eastern trough are everywhere intensely folded; 
those of the western trough are only faulted or but slightly folded, 
as in the Helderbergs, by a late1 post-Devonian revolution . , . · . 
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The folding dies out gradually towards the west. While Albany 
stands ,on steeplyindined and intensely folded beds, the shales along 
the Vly below Voorheesville are for the most part in flat position, but 
there are still fault-lines and smaU anticlines and synclines but a few 
feet high seen at the upper rapids below the mill. An excellent 
section from the folded into the unfolded region was formerly dis­
played along the canal and the Mohawk river between Cohoes and 
Rexford. The damming of the river ror the barge canal has unfor­
tunately submerged many of the best outcrops. Here could be seen 
the close, crumpled folds iz:i the eastern section, with occasional 
broader folds where harder beds were involved, and the gradual 
opening of the folds westward, until they disappeared rather abruptly 
near the boundary of the Snake Hill and Schenectady beds, where 
evidence of overthrust fault-lines becomes visible. West of this 
zone the Schenectady beds are undisturbed . . . . . . 

At the end of the Tacopic folding, or rather as a special phase 
of it, extensive. overthrusting took place. We have recognized two 
major thrust planes in the capital district. . 

Again a great plane of unconformity and erosion, now seen at 
the base of the Helderherg cliff, cut off this second story of folding 

, and "upon this rests the third story of folding, that of the Appala­
chian revolution, shown in the Helderberg and the Rensselaer pla­
teaus. This folding probably also had but little effect upon the 
already closely folded underlying rocks. It strikes nearly north and 
south (ref. cit., p. 157) .... The Appalachian folding and thrusting 
of late Carboniferous to Permian age, which has affected the Rensse­
laer grit plateau and the Helderberg rocks of the Middle Hudson 
valley is but feebly displayed in the southernmost part of the Helder-
berg rocks of the capital district" (ref. cit. p. I 51). · 

Darton ( '94, p. 447) has already described this region and he 
writes: 

As the formations of the Helderberg mountain.s are brought down 
to the general country level, they extend to the east and south into a 
dlexed region. The first features noticeable are a series of gentle 
undulations which broaden the outcrop areas of the limestones and 
indent their edges into a series of en echelon ,offsets. These undula­
tions enter the Helderberg area in succession from west to east, as it 
extends southward, along axes . striking south ten degrees west, 
approximately, and pitching slightly in the same direction, which is 
diagonal to the general inclination ,of the monocline. I have attempted 
to illustrate the nature of these features in the limestone area, for 
they are an interesting example of the beginning of the series of 
flexures and they explain the singular distribution of. the Helderberg 
rocks in this portion of Albany county. · 

. . . The undulations increase in steepness to the eastward and 
finally become a succession of steep parallel folds which ~re of trqe 
Appalacl1ian type. 
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Darton (ref. cit.) describes a 11mall o\rerthrust on the Sprayt creek 
(Feuri Spruyt), about three-quarters of a mile west-southwest of 
the village of South Bethlehem as among the gentle flexures near 
the northern edge of the disturbed area in the Helderberg rocks. 
Ruedemann (ref. cit. p. r56) refers to this interesting little over­
thrust as "on a small scale, ~ duplication of the greater overthrusts 
described by Davis ( '84) . from Catskill ; by Van Ingen and Oark 
('03) from the Vlig;htberg at Rondout; and by Chadwick from Cap.oe 
hill at Saugerties ('IO)." Ruedemanri continues : 

There is no dbubt that small overthrusts are more freqi.tent in the 
southern part of the capital district in connection with the folding 
than can be observed on the surface. For instance, two small over­
thrusts are well expo,sed in Callanan's quarry in South Bethlehem . 
. · . . Two very distinct overthrust planes are rtow seen in the face 
of the South Albany quarry. . . . . Other small folds in the Heider­
bergs have been observed by Prosser at · Clarksville . . . . ('99, 
p. 343) .. ,... The last and northermnost fold, a low anticline, is 
seen in the town.of New Scotland quarry east of Wolf hill.. A.little 
to the. south of the capital district, as in the "High Cliff" near Cox­
sackie, the folds have already become so sharp that the beds approach 
irt places a vertical position and the folds are of the type of closed 
folds, perhaps in connection with strike faults. . 

.. A small, almost horizontal, thrust fault was discovered by . Doctor 
Ruedemann and the ~riter in the lowest part of the Marcellus black 
shale section in the upper Onesquethaw creek north or Wolf hill 
and the state highway (see p. r56). The Onondaga limestone, which 
is involved in this disturbance, is thrown into small folds or swells 
farther upstream. · · 

THE NORTHERN HELDERBERGS 

As. pointed out above, folding and, faulting are feebly developed 
iri the southernmost part of the Helderberg rocks of· lhe Capital 
District and practically die out just to the east .of the southern 
portion of the Berne area. The structure pere is almost monoton­
ously simple (figure 68). 

Strike and dip. Ruedemann, in discussing the strike and dip of 
.the .rocks of the Capital District, states ('30, p. r58) : 

The folded and overthrust rocks of the eastern trough show a 
general strike to north-northeast (N. 20° E.) and of course, a great 
variety of dips. As the folding dies out toward the west, the dip 
becomes more regular, and. finally along the western margin of the 
capital district it can be considered as fairly steady. 

It was found by Cumings ('oo, p. 462) that the rocks west of 
the capital district dip south at the rate of 140 feet a mile. Farther 
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east, approachh1g the :flelderbergs in Albany county, the dip gradually 
changes to the southwestward, changing the. east-west direction of 
the Helderberg escarpment, west of Albany, to'a southeast direction 
east of Altamont. This southwest dip (amounting to 1° to 2°) is 
also found in the Schenectady beds of the · district. 

Prosser measured the dip of the rocks in various places on the 
Berne quadrangle. •In Knox township in a hill south of the Alta­
mont-Knox state highway and one and a half miles east of the 
village he found the dip of the Onondaga to be 2° S. 38° VV. ('oo, 
p. 61). In the Bradt hill section the dip is given as 1½ 0 to 23/2° 

I 0SW.; in Agrippa hill east of South Berne and the Switz kill, to 
13/2° SW.; in the Reidsville quarries an average of 3° S. I0° W. 
(also 4° SW. and 2° to 23/2° W.); in the southwestern part of 
Berne township and west of Rensselaerville, approximately 120 feet 
to a mile and SSW.; in the ridge east of Rensselaerville, II7 feet 
to a mile and .directly south; in the Dormansville flagstone quarries, 
to the east of Westt;rlo and a short distance beyond our eastern boun­
dary, between 2° and 2Yz 0 S. about 40° W.; three. miles northeast of 
South Westerlo (southwest of Westerlo and just south of our area), 
in a hill east of Basic creek, probably IOO feet to a mile ('99, 
p. 243--62). . . 

The writer has taken various measurements of the dip on the 
Berne quadrangle. In the Schenectady beds in the Bozen Kill valley 
the dip is 1° to the southwest. In the same beds in the Indian Ladder 
gulf the dip was found to be I 0 and S. 37° W. In general the dip 

I Oin the immediate vicinity of the Indian Ladder is or less. Just 
to the east of our area along the new Indian Ladder road a dip of 
1° to 13/2° S. 7° to 17° W. was found in the Becraft. In the road 
cut in the Hamilton southwest of East Berne the dip is I 0 to 13/2° 
SW. and locally 2°. Just back (north) of the superintendent's house 
in John Boyd Thacher Park ( near our eastern boundary) steeper 
dips (3° to 5° S. 27° E.) were measured. · This dip is local and 
appears to be due to a monocline developed in connection with the 
fault to the east. On top ,of the terrace north of the house the dip 
is normal again. Three-quarters of a mile northwest of the Indian 
Ladder cliff along the road leading north from the four corners on 
Rock road ( old Indian Ladder-Thompsons Lake road), steeper 
dips are also found in the region of the step faults (3° to 4° S. 38° 
W.). Prosser ,calls attention, south of Altamont, to "a conspicuous 
point of the Helderbergs, known as High Point, where the trend of 
the escarpment turns from a northwesterly to a westerly direction" 
('oo, p, 56), This point owes its prominence. to the rocks being 
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pushed up in this area, giving a .steeper dip to the beds. The dip 
is still comparatively steep a, mile west of High Point where in. the 
Coeymans cliff a dip of 4° S. 8° W. was measured. 

Darton ('94, p. 446-47) in discussing the northwei;tern area of 
Albany county, which includes the Berne quadrangle says: 

The amount of dip appears to be not over roo feet to a mile ... 
To the eastward about Thompson's lake and Indian Ladder the. dip 
is reduced to an amount not over thirty-five feet per mile, but there 
is some evidence that it is more variable in this section than it is 
to the westward . . . . . 

He discusses the succession of rocks in the eastern face of the 
Helderberg escarpment, particularly in the vicinity of New .Salem 
(southeast of our area), and continues: 

The dip averages II2 feet per mile and south ten degrees west 
in direction. This carries the outcropping edges of the formation 
gradually downward along the fa::e of. the mountain, from an alti­
tude of uoo [1200 to 1300J feet above tide .south of Altamont to 
about 1000 [ IIOO] feet at Indian Ladder and 66o feet a mile south 
of New Salem. To the southward about Clarksville, the rate of 
dip gradually decreases to sixty feet per · mile, and its direction 
changes to due west. As the formations of the Helderberg moun­
tains are brought down to the general country level, they extend to 
the east and south into a flexed region. The first teatures noticeable 
are a series of gentle undulations . . . . ·. 

Folds, faults, cleavage. The folding of the northern Helderberg 
area has already been touched upon (page 194). The small anticline 
shown in the New Scotland town quarry in the Onondaga limestone 
along the New Salem-Wolf Hill road and the small folds or swells 
in the Onondaga (figure 52) in the upper Onesquethaw creek in the 
Wolf Hill area are the most northern occurrences of folding (Albany 
quadrangle).1- In John Boyd Thacher' Park (Indian Ladder area) 
near the eastern boundary of the Berne quadrangle and just north 
of 'the superintendent's house a small monocline has. been developed 
in the Oriskany terrace in connection with the fault less than a 
half a mile to the east on the Albany quadrangle. A small anticline 
is found in the field about a quarter of a mile along the road turning 
north from the four corners on Rock road (old Indian Ladder road). 
The anticline was probably formed in connection with the develop­
ment of the step faults in the Oriskany terrace in this area. . There 

1 J. H. Cook in the summer of 1934 called the writer's attention to an over­
thrnst shown in a new cut in the Esopus just south of the southern branch of 
Outlet creek (Indian Ladder area), three-tenths of a mile south of Rock road 
near the town boundary. 
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appears to be a slight fold in the bed of the Bozen kill about a mile 
northwest of Altamont where the road approaches close to the strearn. 
These occurrences on the Berne quadrangle are all obviously of a 
minor· nature. · 

The thrust fault noted above as occurring in the Marcellus· black 
shale (figure 56) is the upper Onesquethaw in the Wolf Hillregion 
(Albany quadrangle) is also visible in the branch of the Onesquethaw 
(north of Wolf hill) coming in fr.om the north at the edge of the 
Berne quadrangle. Slickensides and crumpling are shown in the 
main valley and side gorges about 400 feet above the bridge and 
northward. In the third gorge entering the Switz kill from the 
south (three-quarters of a mile southwest of Myrtle) is a very good 
example of recent folding, accompanied by slickensides and crumpling 
in the s.tream bed. This is due to release. of pressure after the stream 

. had cut ,its valley. 
In discussing the normal faults of the western troughs Ruede­

marin writes ('30, p. r59): 

We have finally as a last'manifestation of the unrest of the crust 
in this region the normal or gravity faults in the western or other­
wise undisturbed belt . . • . . . 

Into this group . . . . · . . fall several normal faults that we have 
observed in !the Helderbergs. Several of these escaped notice until 
the new state road to the Indian Ladder exposed them. · · 

The first of these is about one and one-half miles from the Indian 
Ladder riot more tha11 one-quarter of a mile from the edge of the 
capital. district. This fault runs in a little ravin:e. It is distinctly 
seen at the edge .of the cliff, where on the east side of the fault the 
top of theToeymans is at IISSJeet, while at the west it is .at 1095 
feet. There is thus a drop bf 55 to 60 feet, the western side having 
beeri dropped. The fault runs about N. 30°-'40° E. (magnetic). The 
fault line can be seen i11 the cliff, where about a decade ago a long 
section of the cliff broke :off along a joint pla11e, •producing a bare 
exposure and a, long talus slope or rock slide, .now visible from the 
r.oads in the plain.. Ap. int~resting feattire of this fault is the strong 
vertical cleavage that 11.as developed· in . the. Coeymaris Hmestone and 
New Scotland beds along the fault and that is especially well seen 
in small cliffs in the woods a little ways· back of the edge of the 

· escarpment and to .the. east of the ra:vine, · 
Another small distµrbance that is visible directly from the road, 

is sit11ated three-quarters of a mile from the preceding locality in 
the direction toward New Salem. Here a blcick of Becra# limestone, 
about 90 feet \vide, and bounded by two faults, runnh1gin northeast 
direction, has dropped 20 feet into the New Scotland beds on either 
side.. At the edge of the cliff, where there is a reentrant distinctly 

, visible ,from the plain and situated under Daniel Q'Connell's .house 
one can also see tl1e New Scotland dropped 20 feet into the Coey­
mans. 
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He continues with a discussion of similar faults in the Clarksville 
and Feura Bush regions, and in conclusion states (p. 161): 

The age of these. small faults is not known. They may be contem­
poraneous with the Carboniferous folding of the Helderbergs, but 
are more probably of much younger age and connected with. adjust­
ments that took place in Mesozoic time .to the east and west of the 
Appalachian fold system, as shown by the sunken fault blocks in the 
Champlain basin and the Connecticut valley, . 

Ruedemann further points out that "there is no doubt that faulting 
on a small scale tal<:es place to this day," and cites a series ,of small 
step faults in the Capital District (Hudson valley) which, appearing 
in gladated rock surfaces, must be of postglacial age. The writer's 
attention wa:s first called by Professor John H. Cook, then superin­
tendent of the John Boyd Thacher Park, · to a series of such post­
glacial faults (figure 43) just outside of the park area about three­
quarters of a mile northwest of the Indian Ladder (Rock road). 
They are seen in the Oriskany terrace crossing the road leading 
north from the four comers on Rock road, and the largest one occurs 
just before the road leaves the woods (about a quarter of a mile 
from the corners). These faults have been observed cutting across 
glacial scratches, and they occur along joint planes running north­
east-southwest (N'. 40° to 45° E.). At least four such step faults 
occur here with displacements of ten, five and· a half, five and a 
half and four inches, making a total displacement of over two feet. 
Professor Cook also called the attention of Doctor Ruedemann and 
the writer to "such a fault, with a throw of about one foot, . . . . : 
discovered by him in the lower reaches of the Onesquethaw in the 
Oriskany sandstone, about two miles east of Clarksville. The fault 
forms• a step of about a foot in the stream bed, so recent that it has 
not even been channeled by the stream . . . . It is believed by 
Professor Cook that there are numerous such small postglacial faults 
which if studied in detail might give important clues to the post­
glacial doming of the country" (ref. cit.). 

HISTORICAL GEOLOGY 

The geological history of the Capital District has been very fully 
treated by Doctor Ruedemann ('30, p. r62-8r). As this practically 
covers the area of the Berne quadrangle 'the history given here will 
be based, especially for the earlier periods, largely upon his. A 
brief .survey of the pre-Ordovician history of the Capital District 
has been considered necessary, although middle Ordovician rocks are 
the oldest exposed in our area ( see table, page·56). 
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PRECAMBRIAN HISTORY 

In discussing the Precambrian, Ruedemann writes (p. 162) : 

There are at present no Precambrian rocks exposed in the capital 
district, but we· have not far to go for the granites and gneisses of 
the Adirondacks, which come down to the northern outskirts of 
Saratoga Springs . . . . There is no doubt that the Precambrian 
granites and gneisses underlie our district at a depth of 4000 to 5000 
feet ( counting the thicknesses of the formations of the eastern trough 
at Albany). 

The Precambrian rocks wherever known, in the Adirondacks and 
elsewhere, are intensely folded. Ruedemann has shown ('22) that 
the folds have an orderly arrangement and that the arrangement 
is connected with the original form of the continent, "the folds having 
arranged themselves parallel to the outline of the continent, and the 
compressing force having acted from the heavier bottom of the near­
est ocean'! ('30, p. 163). In the Adirondacks the Precambrian folds 
·strike in a northeast direction, and Ruedemann believes this is true 
also of the folding deep under the Capital District. The existence 
of distinct geosynclines or long depressions in North America in 
the last division of the Precambrian era (Proterozoic time) has been 
demonstrated by recent researches (Schuchert, '23). As they became 
filled with sediments from the. neighboring mountain ranges they 
were submerged and sank, and finally were themselves folded into 
long mountain ranges. One of these long depressions . "extended 
the whole length of the continent inside of the borderland from New­
foundland, or even beyond, to Alabama. The Capital District formed 
just a small sector of this great Precambrian geosyncline" (ref. cit.). 

As pointed out before (page 55), as a result of Precambrian fold­
ing, several long barriers or ridges were produced, separating the 
troughs or basins that are found in early Cambrian time. Two of 
these basins have been positively recognized and designated as the 
western or ''Chazy" basin, -comprising the Champlain-Mohawk trough, 
and the eastern or "Levis" basin, and these are the ones that concern 
us here ( figure 6g). These two troughs persisted through Ordovician 
times, and were involved in freqt1ent oscillations throughout this 
time. Invasion; and withdrawals of the sea "did not take place 
simultaneously in both basins but at different times and apparently 
independently of each other," so that one could be drained while 
the other was inundated. "These basins were sometimes inundated 
partly or wholly from. the northern Atlantic and sometimes the sea 
came in. from the south, and -sometimes the sea spread beyond them 
into the interior of the continent" (ref. cit.). 
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CAMBRIAN AND OZARKIAN HISTORY 

The sea was entirely drained from the western trough during 
Lower and Middle Cambrian time while at the same time, through 
an invasion of the sea ( for the most part, quite shallow) from the 
north, "a great, mass of sediments was deposited to the east, the 
Lower Cambrian rocks in the Levis trough, and the Middle Cam­
brian or Acadian beds.in still more easterly troughs, and possibly also 
to a limited extent in the Levis trough . . . . At the close of Lower 
Cambrian time the sea retreated northward and a crustal movement 
folded these sediments. The n~wland surface was exposed to atmos~ : 
pheric erosion during. t,he · tong intervals of Middle and Upper Cam~ 
brian time and considerably leveled. At the dose or shortly b~fore 
the close of. the Cambrian. [pzarkianJ time, the basin became again 
submerged and the 'Schaghticoke. graptolite shales [ Canadian J were , 
deposited" (ref. cit. p. 165). 

Until Ozarkian Hme the western trough remained dry. The first 
deposits in this trough were c:oarse quartzose sands and gravels, the ' 
Potsdam sandston¢, .the. accumulation of which ( in shallow . marine • 
waters) started in the 'northeast in Clinton county and continued · 
progressively to the· west and to the south1 barely entering into the 
Capital District ( Saratoga regipn). Ruedeinann describes the climate 
as arid and the land a:s a desert without vegetation. "The land to the . 
west and south had stro11g relief, and vigorous currents transported 
the coarse sands and gravels into the basin" (p. 166). 

In the Saratoga regiion the Potsdam sandstone is followed without 
any sign of brei;tk by two marine formations, the Theresa formation, 
consisting of alternating sandstones and dolomites and the Little. 
Falls dolomite. The bordering lands of the Potsdam sea were low­
ered thr,ough erosion and the sea extended around and over the Adi- ' 
rondack plateau in the north and south. Dolomit~ began to be 
deposited as less and .less sand was brought down from the lowered· 
border lands, and as "the sands steadily dim.inish in frequence and . 
thickness ., . : The Theresa formation grades upward into the ..Little 
Falls dolomite" ( with basal Hoyt limestone as local phase), charac­
terized by great reefs of the calcareous alga CryptozoOn (seen in, 
Lester Park and Ritchie Park, Saratoga Springs) ''w11ich seem to 
indicate the likelihood of a congenial climate and abtindantlife." · 

These three formations are the only Ozarlda11 deposits (lowest 
Ozarkian of Ulrich; uppermost · Cambrian of authors) that were 
laid down in the Chazy or Champlain trough, This deposition was 
followed by mild uplift, "the troughs came above sea level, existed 
as land for a time, and were somewhat eroded, This erosion gently 
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leveled off the :surface instead of deeply cutting into it, which sug­
gests• that the land was-of low altitude" (p. 166). 

CANADIAN AND ORDOVICIAN HISTORY 

The above-mentioned uplift, representing elapsed time of unkno'Vn 
length, inarks the dividing line between the Ozarkian and the Can­
adian (uppermost Cambrian and L_ower Ordov,ician of aut\mrs). 
The western or .Chazy trough was again ,depressed and occupied by 
marine waters that bordered the Adirondacks on all four sides and in 
which were d,eposited the various dolomites and limestones of the 
Beekmantown group, "thickest and most complete in the Champl~in 
trough." These deposits clo not occur in the southern continuation 
of the trough in the_ Saratoga. region and Capital District either 
because, .as Ruedemann points out, the :submergence· feH short of 
covering this district or _(barely possible) the formation was thin 
here and subsequent;ly entirely worn away. , , 

In the eastern or Levis trough the sea in Beekmantown time spread 
from the north as far as the· Capital District and beyond and during 
this time were deposited thick masses of shales ancl grit carrying 
no other faunas but graptolites and, rarely, stragglers , from oth_er 
classes. . These deposits constitute the Schaghticoke and Deepkill 
shales.·· Ruedema~n calls attention to ·the fact that graptolites were 
deposited . in dead ground; that they were "planktonic or pseud~­
planktonic (attached to floating :seaweeds) in.habit [and]_ dropped 
into these depths from the higher regions after death, or when they 
w~re torn from theseaweecis ·by storms.'' He states that "they _were 
brought into the trough from the open ocean, which was their home" 
and believes that the· rich graptolite zones of the above-mentioned 
shales and the Normanskill shale reci.uire the existenc_e of "channels 
with exits at both ends, to allow stroi1g su,rface currents to brh1g 
in the graptolite faunas" (p. 167). The. depo~itipn of the Bald 
Mountain limestone northof the Capital District and a similar lime­
stone farther s~:ntth in the Poughkeepsie reg10n in late Beekmantown 
time _indicates, according to Ruedemann, the appearap.c~ in the east­
ern trough of conditions_ congenial for organic bottom life. 

The graptolite~bearing marine inv~ions in the eastern trough con­
tinued into the Lower Ordovici~n (Chazy time) with the deposition 
of uppermost Deepkill and Norm_ariskill shale, at which time the 
Leyis trough undoubtedly extended the full length of the Appal~­
chian geosyncline and permitted the sea to sweep freely through it_. 
Rtiedemann calls attention to two shorter .interva.ls of withdrawal, as 

' . . 
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"between the Deepkill and Normanskill invasions, and possibly be­
tween the lower and upper Normanskill invasions, the latter probably 
of Black River age" [lower Middle Ordovician]. The Rysedorph 
conglomerate at the tor, of the Normanskill "indicates a period of 
great erosion or working up of various rock formations by an 
advancing sea with strong currents" which, as indicated by the age 
of tht;. included pebbles ( Chazy and Black River: Lowville lim~­
stone), must have taken place in early Trenton time (Middle .Ordo~ 
vkian'.y. '.'Then foUowed throughout the rest of Trenton time the 
Snake Hill invasion, which deposited a great mass of shale with 
some grit, probably the foll length or the eastern or Levis channel. 
Th~ eastern trough rmtst have been rapidly sinking to allow the 
accumulation of 3000 feet of shales and grits" (largely graptolite 
fauna, hut with another fauna of small mud-loving pelecypods). The 
Tackawasick limestone, unless it has "been pushed over by over­
thrusting from a still more easterly basin" shows that "in ,this 
time. . . . there were also places in the Levis channel where better 
conditions existed and calcareous Trenton beds could be formed ... 
The Snake Hill closes the Ordovician series and the !:!astern basin 
was apparently completely drained during Utica and Lorraine (Upper 
Ordovician] time" (p. 168). 

In the western or Chazy trough the Chazy or. Lower Ordovician 
invasion advancing from the north fell short of the Saratoga region 
and Capital District, The Amsterdam limestone in Black River 
(lower Middle Ordovician) time "was deposited in the Saratoga 
regi.on and it undoubtedly also extended into the Capital District" 
(p. 169). · A slight uplift was followed by an invasion of the Tren­
ton (upper Middle Ordovician) sea with the deposition first of the 
Glens Falls limestone, which is deeply buried under the Schenectady 
beds of the Capital District, and then, with the influx of much mud, 
probably from the north, of the Canajoharie black shale with a 
thickness of over 1000 feet and containing graptolites, small cepha­
lopods and pelecypods that •could live under the unfavorable condi­
tions. This sea ext~nded not only all through the Champlain basi.n 
and down through the whole Chazy channel, but "it also spread 
westward beyond. the trough over the southern slopes of the Adi­
rondack piateau. · Toward the west the Canajoharie shale is replaced 
by the Trenton limestone, which .indicates the clear marine conditions 
farther out in the shallow epicontinental Trenton sea" (p. 169). 

The Canajoharie shale grades upward into the still thicker Sche­
nectady formation (,over 2000 feet thick), with its persistent hun­
dredfold alternation of shales and sandstones, also mainly of Tren-
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ton age. Ruedemann in his discussion of this bed writes (ref. cit; 
p. 170): 

It seems, therefore, that these beds were formed in a fast sinking 
basin that was rapidly filled with sediment. Shifting currents 
deposited sands along the c.oast in times of greater velocity and muds 
in such of lesser velocity. The formation is not known to extend far 
north or west and it disappears under the Helderbergs in the south. 
We therefore do not know whence the invasion came or how far it 
extended. · There is no doubt that owing to a long interval of emer-: 
gence, the greater part of the Schenectady beds was eroded again; 
at least in the north. The Schenectady is a distinctly dastic shore 
formation that may pass westward and northward into upper Cana.; 
joharie shale and finally into Trenton limestone; or in other words, 
the same Trenton sea may have deposited Schenectady beds in the 
capital district, black shales in the near north and west and Trenton 
limestone farther away. This deposition may have continued even 
into early Utica time. The principal portion of Utica time is, how­
ever, not represented in either the eastern or western basin, and the 
true Utica shale is found only in the middle and upper Mohawk 
valley. If there was any coarser shore deposit of the Utica other 
than the upper. Schenectady, it has been entirely eroded away. 

The Indian Ladder beds constitute the fast Ordovician formation 
of the western trough. This formation, consisting of alternating 
shales and thin sandstone slabs, calcareous in the lower part, is of 
very local development, only exposed between Altamont and New 
Salem as a narrow belt under the Helderbergs. It, however, attains 
considerable thicknes,s in the Indian Ladder region. Ruedemann 
interprets this as deposition "in a narrow trough that sagged rapidly 
in the middle and extended for an unknown distance from north 
to south." He continues (p. 170): 

It is connect.ed by its fauna, a pronounced microfauna indicating 
unfavorable life conditions, more closely with the Eden shale of 
Cincinnati and the middle division of the Martinsburg shale in 
Pennsylvania and more remotely with the Frankfort shale in New 
York. It wa-s therefore undoubtedly formed by an invasion ad­
vancing from the south in the western trough, to· an unknown dis­
tance north beyond the Indian Ladder. Whatever there was of it 
north of the Indian Ladder has long ago been . carried off to the 
ocean, for there followed an exceedingly long interval of emergence 
in both the eastern and western basins, comprising all the upper 
Ordovocian time, as well as the Ordovician-Silurian intersystemic 
interval of general emergence and the earlier Silurian time. 

In this long interval of emergence the Taconic Revolution took 
place, during which time were formed the Taconic mountains on the 
New York-Massachusetts boundary line. The rocks of the eastern 

https://connect.ed


2o6 NEW YORK STATE MUSEUM . 

trough were first thrown into a system of folds and th.en follovved 
extensive overthrusting of the folded mass successively in a number 
of plates westward, "so that finally the Snake Hill beds of the east­
ern trough came to rest against the Schenectady beds of the w.est­
ern trough and the Lower Cambrian beds came to rest, in. part at 
least, upon rocks of Ordovician age, notably the Normanskill and 
Snake Hill formations" (p. I7I). The Taconic Revqlution is placed 
at the close of the Ordovician era or iri the Ordovician-Silurian 
interval of con~inental emergence. This was .follow~d by a long 
interval of .intense erosion of the elevated region which was reduced 
to a peneplane when the sea again advanced in Silurian time; 

SILURIAN HISTORY 

As a result of this folding, overthrusting and erosion, the Silurian 
and Devonian rocks of the Helderbergs are found resting partly on 
rocks of the western trough {Schenectady and Indian Ladder beds); 
partly on rocks of the ea.stem trough ( Snake Hill and N onnanskill 
beds). In the latter case the more· or less undis'turbed Helder berg 
formations rest very unconformably upon highly folded and tilteci 
beds below ( especially the N ormanskill). Both tlie eastern and the 
western trough had entii-ely ceased. to function· as depressions by the 
end of · the Ordovkian and the invasions of Silurian and Devonian 
seas extended more or less far east over them. As Ruedemann 
points out, "Becraft mountain, a small o.utlier of Silurian and Devo­
nian rocks east of Hudson, affords the best evidence of the distance 
to which the Helderberg rocks extended eastward, some farther, 
some not so far. Still farther· east, at the margin of the capital 
district, the upper Devonian Rensselaer grit rests directly upon 
LoV\l'er • Cambriaq rocks, t~ereby proving that either the. Helderberg 
rocks never extended thus far, or that whatever thin sheets may have 
reached there had been eroded again before a new longitudinal trough 
was formed; in which the Re~sselaer grit carrie to rest" (p. I7I), 
Ruedemann's. Silurian history of the Capital District (p. 172) fol-
~~: . . . . 

· The long interval of emergence and erosion that followed the small 
Indian Ladder invasion was finally terminated by a sea that came in 
from· the southeast, where the Atlantic ocean, or its predecessor, the 
P.oseidori, had closely approached to the present coast line. The thin 
bed of pyritiferous Brayman shale, may, as we have pointed · out 
before, be a residual soil of the long era of weathering, reworked and 
redeposited by the advancing shallow Salina sea. The following 
Rondout water lime · deposited after another emergence, is clearly a 
nw.rine !ledhnent1 fonned by chemical de:position in a shallow epicori• 
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tinental sea that extended from the Atlantic to Michigan and in a 
narrower embayment southward into Virginia. The greater thickness 
and development of the Salina formations eastward and especially 

. westward seem to indicate that there was a barrier in the capital 
?istrict and · its . neighborhood, which frequently interrupted ·the 
mgress of the sea, front the southwest, about where· New Jersey is 
today; As a result · of this very incomplete connection with the 
ocean, the Salina beds are very unfossilif erous and great deposits 
of salt and gypsum have· formed ·in the shifting salt· pans . fron:i 
western New York to Michigan. The climate was evidently an 
arid one, so • that this more or less land-locked sea received but 
irregular drainage. . . . · · · 

The next or Manliµs sea, 'of similar extent, had, however; free 
connection with the ocean and a marine fauna of corals, pteropods, 
brachiopods, pelecypods and trilobites flourished in a broad expanse 
of sea that spread westward to Michigan and southward in a narrow 
trough to Tennessee. · How far this, as well as. all the. following 
Helderberg formations,. extended, we do not know.. There is, how­
ever, no ·doubt that they reached not far up onto the southern slopes 
of the Adirondack massH. They have weathered back over the 
broad in:ner lowland to the present escarpment (also· called cuesta) 
of the Helderbergs, the "Helderberg Cliff" exposing the Ordo-
vician rocks at the bottom. · · · · · 

In the capital ctistrict the Manlius sea was extremely shalki:w. 
We have described before the evidence of tide flat conditions seen in 
the New Salem quarry and elsewhere. The thin-bedded Manlius lime­
stones with their tentaculites, ostracods, small spirifers and 'lamelli­
branchs, mud cracks and mud pebbles, an.cl their association with 
the Stromatopora beds, suggest that · these Hmestones · are principally 
lagoon deposits on tide flats, formed between and behind the coral 
reefs (ref. cit. p; 173). 

DEVONIAN HISTORY 

In accordance· with the · view of those· ihterpretit1g the · entire 
Manlius as Silurian (see page 92) the Manlius sea of the Capital Dis:. 
trict, as indicated by the transition beds, seems to have changed 
gradually into the Coeymans sea, A' disconformable contact with 
pebbles noted at the Indian Ladder and in the vicinity of• the vil­
lage of Catskill at the base of the Coeymans· would seem to indicate 
local elevation or stronger erosion by currents. If, in accordance 
with the other view (Ulrich), the two to IS feet of limestone in 
the . Schoharie and Indian· Ladder areas, long distinguished a:s transi­
tion beds, are of Devonian (Keyser of Maryland and Virginia) age, 
there must have been a withdrawal of the Manlius sea with an 
interval of emergence and erosion.1 This was then followed ·by an 

1 See footnote at end of discussion of Manlius limestone, page 92, 
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invasion of the Keyser Devonian sea which gradually changed into 
the Coeymans sea. Ruedemann continues the discussion (p. r73) : · 

The Coeymans sea was not greatly different in general. outline 
from the Manlius. In New York it extended westward from the 
Helderbergs not quite so far. as did the Manlius sea, and eastward 
it had about the same e:ictent. • The sea in the Helderberg portion 
of the capital district was deeper than before and produced a fairly 
p11re limestone, containing principally brachiopods. Farther west, in 
H.erkim<rr county, plantations of .crinoids and cy,stids are found, 
suggesting quiet waters.• 

The Coeymans beds are again connected by transition beds with 
the overlying New Sootfa.nd beds, proving a gradual change of 
condition.s. The New .Scotland sea· lacked the. westward e:ictension 
of the Coeyµ1ans and Manlius seas, but it e:ictencled southward in 
the Appalachian region and .it found a passage eastward across the 
Taconic .region ,into a .narrow area that e:ictended to. the St Law­
rence country and beyorid the N ewfound,and region to the Atlantic. 
The condition had changed in the capital district in that there was 
a much greater influx of mud, so that the New. Scotland beds are 
impure shaly .limestones. and calcareous shales. On the other han!f, 
a much richer fauna than before . flourished in this sea, a fauna that 
consists of 184 species in the capital district, .. comprising sponges, 
corals,. bryozoans . ( 71 species), brachiopods (·62 species) lame!~ 
libranchs, gastropods and trilobites. It .is a fauna of the littoral 
region, but not of the tide flats, the preponderant bryozoans indica.t­
ing deeper ·and quieter. waters . 

. The transition beds referred to constitute the Kalkberg and it 
was toward the end of this time that bryozoans, indicating deeper 
and quieter waters, became so abundant. Parallel seams of chert occur­
ring in these beds may represent secondary induration of the limestone 
or, possibly, a silicious gelatinous mass or "gel" deposited on the 
bottom of the sea through the chemical action of bacteria on the 
marine waters, 

As pointed out in the discussion of the fom1ations, in the Capital 
District and northern Helderberg area the transition from the New 
Scotland to the Becraft is not sharp. The lower part of the Becraft 
is thinner bedded with seams of silicious shale and in the upper New 
Scotland occur limestone bands that are packed with crinoidal 
fragments. This indicates a gradual change from the New Scot­
land. to the Becraft sea. Possibly a shifting of barriers and cur­
rents produced a mud-free clear , sea, in which was deposited a 
limestone largely composed of crinoid ·stems and plates and 
brachiopods. "This sea formed but a narrow arm in New, York, 
but it extended far down to Virginia and across the southern 
Taconic region into an eastern trough that led, as in New Scotland 

https://Sootfa.nd
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time, to the lower St Lawrence ( Gaspe) country and Newfound­
land" (ref cit.). 

The sea withdrew from part of the Appalachian trough .at the 
end of the Helderbergian epoch and in. the erosion that followed 
much . of the Helder berg deposits were removed in some areas. The 
lime sediments from this erosion, during the retreat of the sea in 
late Helderbergian time, locally accumulated in depressions and 
formed a detrital rock, the Port Ewen beds. At the same · time 
deposition continued in the northern. area of the trough forming 
the thick Lower Devonian series at Gaspe. In the Capital District 
and northern Helderberg area (in general) a break between the 
Becraft and Oriskany formations represents the Port Ewen beds 
that were deposited farther south ( Catskill area and . southward) 
with their best development in southeastern New York; where the 
maximum thickness is 200 feet. This indicates that the· sea with­
drew from the Capital District area and, for the; most part, . from 
the country to the west of it; •\Vest of West Berne on: the Berne 
quadrangle and in the Schoharie region is found a thin representa­
tion of Alsen limestone ( formerly regarded as basal Port Ewen; 
now transitional beds above Becraft) or Port Ewen beds, or both, 
which means that the earliest stage of the Alsen-Port Ewen sea 
occnpied this limited area; 

During the. period of withdrawal of the sea at the end of Helder­
bergian time the eroded land surface was accumulating sand from 
various sources so that when· the Oriskany· sea flooded the Appa­
lachian trough again and spread westward over this eroded surface 
these sands . were reworked by the waves and deposited as the 
Oriskany sandstone, which is very fossiliferous in places. Ruedemann 
points out (p. 174) that: · 

The Oriskany sandstone is characterized by its thick-shelled fossils 
and sandy limestone, changing to pure quartz~rqck at Oriskany ; there 
is no.doubt that the turbulent sea near the northern shore line depos­
ited these . beds. .The Oriskany sea, that like all the preceding seas 
.had an oceanic connection in New Jersey, spread westward in a 
narrow embayment into Ontario and like the pr~ceding seas over 
the Taconic region into Massachusetts and thence northward· into 
the Gaspe country, where thick calcareous beds .( Grand Greve) were 
deposited. The broad access of the northern Atlantic in the Gaspe 
region and in Nova Scotia brought in the North Atlantic fauna with 
European r.elations ( Clarke's Coblenzian invasion), that furnishes 
the typical Oriskany. brachiopods, in contrast to the preceding faunas 
that had .southern Atlantic characters. · 
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Southward (Ulster county) highly fossiliferous limestone beds 
at the top (Glenerie limestone) and a basal pebble conglomerate 
( Connelly conglomerate) represent Oriskany time i in Orange -county 
the beds representing Oriskany have a thickness of about 200 feet. 
The deposits of Oriskany age in southeastern New York (Port Jer­
vis ·region) are considered as·representing a deep-water or calcareous 
phase of the shallow-water, typical Oriskany sandstone. Certain of 
the large typical 'Oriskany fossils (as Rensselaeria ovoides, Hippa­
rionyx pro:cimus) ' are absent from the Port Jervis region, which 
has been accounted £or by depth of water, and there is also a per­
sistence of Helderbergian species : in this region to the beginning of 
the • Esopus. , 

The thick mass of blackish; gritty or sandy Esopus shale bears .a 
close relation to the Oriskany sandstone of which it is considered 
a facies. At the end of Oriskany. deposition the Cumberland area 
of the · Appalachian · tn:mgh was elevated and in. eastern New York 
we have only the coarse sands and grits of a mud delta constituting 
the Esopus formation. ( Oriskanian). Submergence · became pro­
nouncedly positive in late Lower Devonian (late Oriskanian) time 
arid continued to the maximum flooding of the continent in late 
Middle Devonian {Hamilton) time. 

The writer agrees with Ruedemann in regarding the Schoharie 
grit as "but a local development or sandy fades of· the lower· Onon­
daga limestone, indicating a great influx. of sandy :material in. the 
region from Albany county to Otsego county." .. Ruedemann con­
tinues (p. 174) : 

In spite of this sru.1dy admixture fo the calcareous mud, the forma~ 
tion has furnished a large fauna (of 123: species), indicating con­
genial conditions, especially for brachiopods (33 species), ceph.alo, 
pods (44 species) and trilobites ( 16 species). ,It is a distinct ce]_)ha~ 
lopod fades, many qf which; as the· Trochoceras a:ntl Gyrocera_s fo~ms, 
were undoubtedly bottom-crawle1's. · It was; Mtogethet the rich ben­
thonic life of the zone below the tides. . This cepha.lopod· fades of 
the S¢hoharie grit marked only a restricted. area in th'e great O~on­
daga sea, th~t spread far to'. the west to the · Great 'Lakes • reg:1on, 
sending a broad ai:'m north to Hudson bay, and another· south to the 
Gulf of Mexico, as well as a narrow blind arm through the old 
eastern trough to the St Lawrence. region; ,. 

T.he. open· Onondaga· sea that followed the .shortSchoharie grit 
episode was part of the g:reat submergence of .the Middl_e, Devonian. 
The interior sea of North America was again establis~ed .~nd .in 
it was accumulated the Onondaga limestone, which with its wealth 
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of corals and brachiopods indicates a warm clear sea surrounded 
by lowlands, and it must have been of long duration. The warm 
waters brought many coral species and an abundance of corals first 
from the North Atlantic and Gulf of Mexico and later from the 
Arctic sea that advanced southward. These corals built extensive 
r~efs in the limestone deposits, such as the famous occurrence at 
the Falls of the. Ohio, Louisville, Ky., which are seen on a smaller 
scale in western New York and to a certain extent, also, in the 
northern Helderberg area. The Onondaga limestone in New York 
stretches from the Hudson river across the State, continuing into · 
Canada.. 

As Middle Devonian time continued there was an alteration of 
conditions in the northeastern part of the continent bringing about 
a change in the character of the deposits. The land here was elevated 
resulting in the rejuvenation of the streams which brought into the 
sea large quantities of mud and silt (Hamilton beds), checking the 
deposition of.. limestone. These deposits are thick in the East and 
grow thinner westward. . The accumulation of limestone continued 
in the Mississippi valley and evenin New York State thin limestone 
beds occur at intervals in the thick mass of Hamilton shales. The 
uplift converted the Gaspe area into a coastal lagoon in which swift 
streams deposited great masses of sand, these continental deposits 
containing fossils of land plants and giving indications of occasional 
invasions of the sea. The deposits in New Brunswick and Nova 
Scotia are also sandstones and shale.s. Part of the Middle Appala­
chian area that was uplifted at the end of the Lower Devonian was · 
now occupied by an extension of the interior sea ( western Maryland 
and adjoining parts of Virginia). At the close of the Middle Devo­
nian there was· a further shrinking of the seas coincident with the 
further rise of Appalachia, and the rejuvenated streams continued to 
build great deltas inthe northern part of the Appalachian trough (as 
the Ashokan bluestone delta in New York). The seaways from the 
North Atlantic through Acadia connecting the interior sea with the 
St Lawrence trough were forever destroyed by the Acadian Disturb­
ance which resulted in the elevation and folding of the Acadian land 
throughout New England and the Maritime Provinces of Canada. 
This disturbance started in the Middle Devonian but continued even 
to the end of Devonian time. Meanwhile through the later Middle 
Devonian the western ( Cordilleran) sea was spreading eastward 
bringing in its waters immigrants from Asia by way of Alaska. The 
Middle and Upper Devonian beds are separated by an erosion interval 
indicating the withdrawal of the sea at the end of Hamilton time. 
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Ruedemann describes (p. 175) the Hamilton sea as spreading · 
"from its entrance at the St Lawrence and New Jersey regions across 
the continent with arms extending to the Gulf of Mexico and north 
through the Mackensie region to the Arctic ocean." He continues; 

In New York tll.is sea deposited several thousand feet of shales and 
sandstones teeming with life, especially brachiopods and lamelli­
branchs, adapted to the triuddy sediments. In the east the faunas 
entered fr01n the Atlantic, carrying the characteristic Atlantic brachi­
opod Tr:opid()leptus ·ca,ri.natus, that is founcl as far south as South 
Africa, and the Fallcland. Islands. In th~ western portior1s of the 
great inland sea, Arctic and Pacific faunas are found. Even if the 
deposition of the beds took pl;i.ce much faster than that of tht lime­
stones, 'the great thickness of the formation and the wide extent of 
the sea inciroate that it tnust have persisted over a long period o.f time. 

The Hamilton beds of New York, represented in the East (see 
supplementary note, page 186) by sands and arenaceous slmles ( 1500 

. to 17o0 feet) and 111 the West by black sh~es, calcareous shales and 
limestones, form a thick wedge of elastic materials which thin west­
ward with numerous shifts or f~.cies both in the character of the 
rock and the fauna. Recent studies have shown "that the black 
muds of the Marcellus, often affiliated with the Onondaga, thicken 
eastward and are gradually replaced ·by gray arenaceous shale. Con­
corqantly the Marcellus fauna grades eastw?,rd into one of H.ai11il­
ton aspect. . . . The Skaneateles formation and several members in 
the higher fonJ1.ations ,$how a similar westward shift of fauna! facies 
from one of Hamilton aspect in the east to a modified Marcellus 
fauna in the west" (Cooper, '29). . 

The On<:mdag~ ljmestone of .the northerp. Helderberg area is 
abqtptly fol\owed by about 200 teet of black fis~ile shale, the lowest 
H;µn.ilton (referred to the Chittenango member of MarceUus forma­
tion) of this area, characterized by a diminutive fauna which "came 
£mm the so4thea,st, qav,ing wandered into this region from the south­
ern .Atlantic by way o:t tlie Appalachian interior sea. . . . . The sea, 
when these muds were heing deposited along the eastern and north­
eastern shore l~i;ies, was already beginning to spread far to th~ west, 
even beyond the Onondaga sea. The source of the black muds must 
be sought in the higher lands bordering the sea in the east and north" 
(Ruedem,f).nn, ref. cit. p. 175). Going west from the Helderberg 
area these beds are found to become more and more calcareo.us with 
thin Hmestoiae intercalations ; and at lea~t the lower 50 feet in eastern 
New York ha,ve been generally regarded as the equivalent of the 
upper. Onondaga limestone ol western New York, which would make 

https://calcareo.us
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the Mattelius, in part at lea-st, a muddy fades of the Onondaga sea. 
There_ is to be considered, however, the unconformity between the 
Onot1tia.ga a:nd Marcellus reported from the Catskifl region which 
Chadwick believes "appears to dispose finally ol the theoty of 'co11-
tempotaneous overlap' " of the Marcellus black shale ('27). 

In Schoharie county in eastern New York, the highest Hamilton 
beds have been found to ·carry what is believed to be the Skaneateles 
fauna, and it is suggested that at least. part of the Sherburne sand­
stone in the Schoharie valley is of Hamilton age and represents 
Moscow and at least a portion of the Ludlowville (see supplementary 
note on Hamilton, including "Onetmta," page 186). In the northern 
Helderberg region the highest marine Hamilton appears to be 110 
younger than Cardiff ( upper Marcellus), and above these beds 
occurs a -certain thickness of nonmarine deposits. In the southeast, 
in Ulster and Greene counties, the lower marine beds, Mount Marion 
beds, are now believed to be entirely Cardiff in age with the non­
marine Ashokan beds -above representing higher Hamilton beds ( see 
page r89) . These changes in Hamilton lithology may be explained 
as due to deposition in a bay widely open to the west with the source 
of sediments to the north and east. As enormous quantities of 
materials were deposited the bay was gradually filled landward ; 
becoming narrower and shorter. Nonmatine deposits, therefore, 
would encroach upon previous marine deposits in the east. 

In New York State the Upper Devonian beds of the east are 
mainiy nonmarine, becoming increasingly red toward the top, while 
in the west they are marine with practically no ted beds and in 
between intermediate conditions are seen. li1 the northern Helder­
berg area "Oneonta" 'red beds (see page 186: nonri1.arine Hamilton) 
are found above the green nomnatine Hamilton sandstones and shales 
(formerly tailed· Sherburne). !n· distttssing the beds above his 
Hamilton .R.ttedemann (p. r76) remarks: 

While it is trud that the Hamilton becls are the' highest that we 
find now in the capital district, there is not the 1east doubt that the 
Devonian beds that overlie the Hamilton beds in the eastern ;belt ·ot 
New York and south o'f the capital district, onte extended entirely 
ever the district to the southern slopes of the Adirondack plateau, 
They have been entirely eroded away. 

The: Devonian beds re£erred to are the ''Oneonta)) and "CatskiW' 
beds with a thickness of several thousands of feet of shales and 
sandsto_nes (see page r86). · 

The Tully limestone marking the base of the Upper Devonian is a 
locally developed limestone in western New York State [represented 

https://Onot1tia.ga
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by a considerable thickness of sandstone and shale in the east ( Cooper 
field work 193.2) ]. Following the close of the Middle Devonian 
and .at the beginning of the Upper Devonian part of the interior of 
the country was submerged and received deposits of black fissile 
shale as did western New York ( Genesee black shale). The absence 
of these beds and the earlier Portage formations in the northeast 
indicates a withdrawal of the sea there at that time. The Genesee 
black shales are followed by" shales largely arenaceous and constitut­
ing the Portage beds, which in western New York carry a charac­
teristic. fauna (Naples fauna) of goniatites and pelecypods which 
has little in common with. the Hamilton but is well marked in many 
parts of the world, having been traced by way of our northwest 
through Russia into Westphalia (Germany). In New York it was 
an alien fauna. To the eastward it is replaced by the Ithaca fauna 
of Hamilton aspect (Sherburne-Ithaca beds). 

In the northeast corner of the Portage sea .a broad bay, Albany 
bay, existed, into which a ri.ver or rivers, most probably coming 
down from the North, emptied and deposited sand and plant frag­
ments. These nonmarine beds were deposited while the Naples 
fauna· in western New York and the Ithaca fauna farther east 
flourished in the Portage sea. From Chenango county eastward 
occur nonmarine beds of red and gray or greenish shales carrying 
plant remains at intervals, the "Oneonta" series (2000 to 3000 feet). 
The basal portion of these beds has been considered as probably 
equivalent in time to the higher Ithaca beds of the central part of the 
State, but it is now believed ( O1adwick) that they may prove to be 
older ( see supplementary note, page 186; "Oneonta" beds of Albany, 
Greene and Ulster counties entirely or largely of Hamilton age). 

There .is reason to believe that the Albany bay in the northeast 
of the Portage sea "was now more sharply separated from the sea 
than before, probably by a bar projecting southward from the coast 
line in the north" (Ruedemann, p. 177, see Clarke, '09). U'nder 
these conditions was deposited above the "Oneonta" series the thick 
mass of sandstones and shales, chiefly red beds, known as the Catskill 
for~ation (3000 feet). These beds contain plant remains and at 
soi;ne horizons fresh or brackish water dams which would indicate 
that heavy drainage from the land had changed the bay into a large 
fresh water or brackish lagoon or estuary. The "Catskill" red beds 
represent a nonmarine fades. Their deposition has generally been 
accepted as beginning in Portage time and continuing through the 
Upper Devonian, even into early Mississippian in Pennsylvania. Of 
the Catskill beds Chadwick writes (letter, 193r): "This name. (Cats-
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kill formation) has been widely extended over red beds locally top­
ping the Devonic and 110w known to be of progressively later age 
from east to west. The. 'type area in the Catskill mountain front, at 
the east, is not younger than Portage in age." Ruedemann believes 
(p. 177) that the Rensselaer grit was deposited by a great river com- . 
ing from the north into the changed Albany estuary "along the edge 
of the capital district in a sinking trough at the same time that far­
ther down in the bay the Catskill beds were formed." 

During the Upper Devonian the continental seas were gradually 
withdrawn, first from the southern Mississippi valley area and then 
from the interior and the Cordilleran areas, until at the end of Devo­
nian there was a practically complete emergence of North America. 

POST-DEVONIAN HISTORY 

The episodes touched upon above marked the end of marine deposi­
tion of which we have direct record in this part of the State. ·In the 
:i'lississippian and Pennsylvanian periods (Carboniferous), there 
was again an invasion of marine waters in which were deposited the 
great series of formations seen in southwestern New York and 
Pennsylvania. Carboniferous strata are only sparingly represented 
in New York and they consist of outlying masses of oldest Mississip­
pian unconformably overlain by oldest Pennsylvanian. The extent 
of the Carboniferous seas over southern New York is not known. 
Ruedemann (p. 177) in discttssing these Carboniferous periods 
writes: 

The rich coal beds of Pennsylvania were formed in. this time. 
There is no doubt that a large portion of these formations, also, 
once extended into our district, and that for all we know luxuriant 
swamp forests of the coal period may have flourished here as well 
as in Pennsylvania, for if we consider that the capital district was 
exposed to the gradational work of wind and weather ever since the 
Carboniferous period, that is, for 300 millions of years as geologic 
time is figured now, it is readily seen that an enormous amount of 
material above the Catskill beds must have been removed in this 
long time. 

The close of the Paleozoic is marked by mountain-making disturb­
ance of almost world-wide occurrence, beginning with late Mississip­
pian. This disturbance reached its culmination at the end of the 
Fermian (late Carboniferous), when the deposits of the Appalachian 
geosyncline were elevated into the Appalachian mountains. The fold­
ing extended in a northeast~southwest direction from Nova Scotia 
southward into Alabama and the Ouachita mountains 0£ Arkansas. 
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Eastern New York again suffered folding which threw the Rens­
selaer grit plateau into a sedes of anticlines and synclines, but died 
out rapidly Westward: In the Helderbetg a~ea ( Albany quadrartgle) 
of tne Capital District are seen the small folds that represent the 
last vestiges of this folding. :R.uedemann continues (p. r78) : 

And then began the .great process of removal of the pile of rocks 
which from the top of the Catskills to the base 0£ the Cambrian 
af':'lounted to over a. mi~e o~ rock, and_ at the beginning pr?bably to a 
m1le and a half. Cons1denng that this mass was folded m the east­
ern portion of the. capital district and raised into mountain ranges, 
it is Bot too mtich to say that there were possibly as much as two 
miles of rock above the site of Albany ·that have been carried off 
to sea since Paleozoic time. The process bega.n in the north on the 
slope of the rising Adirondack plateau and worked backward and 
southward in a seriits 0f. feirraces and esca.rptnents, until now every­
thing of Silurian and Devonian age is eroded away north of the 
Helderberg escarpment, and the older Ordovician and the very oldest 
Cambrian rocks have tome to the surface. Above the receding Hel­
derberg .cliff the e'aortnous pile bf rock that we see rising farther. 
south in terraces to the top of the Catskills has already been worn 
away. It is due to this far-reaching erosion that the capital district 
furnishes a sectiop from the Lower Cambrian to the Upper Devonian 
rocks. 

During the Mesozbic era most of the eastern part of the United 
States wa,s undergoing erosion which resulted in the reduction of the 
country to a more ·or less pc:rfect peneplane, known as the Creta­
ceous peneplane because it was best developed in that period. So 
far as known, • there is a complete absen:ce of marine Triassic sedi­
ments iB the eastern half of North .America. The coast line was 
farther tl:> the east and the lands were undergoing erosion. Along 
the easterrt h1fttgin of the Appalachian tegloh certain trough'!! sub~ 
sided and in these troughlike depressions continental deptisi:ts were 
accumulated to ,great thickness. The Newark series of New York 
and New Jersey (named frotn Newark) am ;,'uch beds of continental 
origin, deposited in UJ)per Triassic times and some even believe that 
the deposition continued into Jurassic time, No rocks of Jurassic 
tim(! occur i11 New York Sta,te. The ar-ea during this period was 
undergoing .erosion. so tha,t by the end of the period this region and 
the entire Atlantic slope had been worn down practically to peneplane 
conditions. No marine deposits of the Lo.wer Cretaceous or Coman­
chean occur along the Atlantic coast, but there are deposits of gravel 
and days laid down as deltas and flood plains or in marshes or shal­
low lakes which extend frmi:l Martha's Vineyard, Mass., to Georgia. 
The Upper· Cretaceous was a time of great subsidence, during which 
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the sC:!a. spread over the coastal plaius of the Atlantic state.ji. Creta­
ceous deposits in New Yor~ occur on Long Island and Staten Island. 
The nonmarine Lower Cretaceotis beds are found ooly along the 
northwestern border of Long Island and were deposited ·when slight 
subsidence prodticed low-lying flats. Reelevation ancl, erosion we;;e 
followed by the Upper Creta;ceous subs.\detlce of the coastal plain 
area, permitting marine deposition in a shallow sea. This subsidence 
inchtded most of Long and. Staten Islands. 

Tliere is only negative .data for the Mesozoic history of thf: Capital 
District. The absence of aoy trace of deposition in this area would 
indfoate that this regio.n was land throughout the entire era. Ruede­
mann in speaking Qf the Triassic troughs points out that "if such 
later tro1.1ghs ha<l been fanned in the capital district, the Helder­
berg region would preserve a record in some sagging of the beds. 
The Helderberg rocks, however, exhibit fairly regular strike, with 
the exception of minor faults and folds". He continues (p. 179) : 

Cushing and Ruedemann ('14, p. 144) have argued that the great 
normal faults of the Champlain basin and the Saratoga region are 
the result of repeated dislocations that began with the sagging of the 
western trough in early Paleozoic time and the tendency of the Adi­
rondacks in the west to rise, and may have weU continued into 
Mesozoic time, for "the faults of the eastern Adirondack region are 
normal with nearly vertical fault planes, and these certain Mesozoic 
faurts are of similar type" (as for instance those delimiting and 
transecting the Connecticut Triassic basin). It is quite possible that 
the Saratoga fault, which enters. the capital district and passes along 
Ballston lake, is of Mesozoic age, and likewise the small faults found 
in the Helderberg cliff. 

The peneplane of late Mesozoic (Cretaceous), age, mentioned 
above, extended generally throt1.ghout the Appal::tchian region and 
eastern Canada, and, as Ruedemann points oµt, "it is quite reasonable 
to assm:n~ that it was also produced here." Ruedemann. also (p. I8o). 
in · reconstructing the events of this era calls. our thoughts to . "the 
str::i.nge world that . . . existed at the beginp.ing pe.rhaps two miles 
above the present site and level of Albany; • • . the strange and 
gigantic reptiles, the tra.cks 0£ which are still found in continenta,1 
deposits of t4e Connecticut valley, that onc,e wandered ;:.pout in 
equally weird fornsts and swamps high above our .present city." 

The dose of the Jurassic time in western United States was 
m:t1.rked by a perio.(l of mountain-bttildit;1g (Sierra Ntwadas pardcl\­
lfl.:rly). The dosing- stat;es of the Upper Cretaceous are marked by 
great crnstal dis,turbanc~ which resut~ed in mountain building from 
Al::iska to the southern, end of S01.1th, A,meric,a. lt was d1n:i~. th.is 
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time that the Rocky mountains were formed. North America became 
practically dry land and the Atlantic and Pacific coasts extended 
farther out than in Tertiary time following. 

Cenozoic deposits in New York State are mainly Quaternary. 
The earliest Tertiary deposits do not occur on Long or Staten Island, 
but Middle or Late Tertiary deposits are found. · 

Marine T•ertiary · deposits occur along the Atlantic and Gulf coasts 
from Martha's Vineyard island into Texas. Toward the end of 
Tertiary time there was a period of widespread elevation (Pliocene) 
and the eastern coast of North America became practically the same 
as today. North of New York the coast extended farther out than 
at present and the greater part of Florida was under water. During 
the Tertiary there were periods of mountain building ( Coast and 
Cascade ranges, reelevation of Sierra Nevadas ·and Rockies) and 
igneous activity (Oregon, Washington, Idaho and Pacific ranges in 
California). Late Tertiary and early Quaternary was a time of 
elevation. The continents stood higher than now and there were 
broad land connections permitting migrations ·of the animals between 
the continents. Later, elevation ceased. and with subsidence these 
land connections were broken. The cooling of the climate of Ter­
tiary time culminated in the Pleistocene or Glacial Period, during 
which time vast ice sheets spread over much of northern North 
America and Europe. 

New York State has a variety of glacial deposits (continental), 
but there .are also marine and brackish water deposits of gravel, sand 
and day found in the St Lawrence, Champlain and Hudson valleys. 
These deposits contain fossil shells of animals that live in the sea 
today. During the Pleistocene there was a great subsidence of the 
northeastern Atlantic coast and marine waters spread over the St 
Lawrence valley and Lake Ontario area and through the Lake 
Champlain and Hudson valleys. It was during the period of the Cham­
plain subsidence that the sea coast acquired nearly its present position. 
Following the subsidence' was the very recent gradual elevation which 
expelled the ·Champlain sea. Marine and brackish waters also dis­
appeared 'from the St Lawrence and Hudson valleys, leaving New 
York State as it is today. 

Ruedemann points out that the Cenozoic history of the Capital 
District is the · same as that for the Saratoga region described by 
Cushing and Ruedemann ('14, p. 145) who in their description state: 

, At .the close of the Mesozoic the region was again uplifted. The 
low altitude peneplane which had been produced over the Adirondack 
region was elevated some 1500 feet or more, and rapid erosion of its 



Figure 70 Glacial plain frontillg the Helderbcrg scarp below the Indian Ladder gulI, located on the Ten Eyck 
farm. The plain was formed between stagnant masses of ice. The prnminent hill, on the south side of the Voorheesville­
Altamont road. is an omlying "kame" associated with an eariier a11d higher level of construction. (Photograph by E. J. 
Stein) 
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surf ace' begaii.t;, SHiafuC valliys:: wet~.:' c:lii:1do~t'l · a:tid1br~~d~ried. It is 
the depth of the valley cutting ,bel<~\v:.tlitf:•old peneplane level which 
enables us to estimate the amount of the uplift. This old peneplane 
surface is readily made out over most of the Adirondack region. 

Continuing his Cenozoic history, he remarks ('30, p. 181): 

During the first part of the Ceno;wic, the Tertiary, minor oscilla­
tions of level took place in the region, but we lack the precise knowl­
edge of just when and what they were. Later in Tertiary time an 
additional uplift took place, considerably increasing the altitude of 
the region, not improbably with renewed faulting. The peneplane 
that had formed during the preceding Tertiary time and that was now 
uplifted, is recognized in the Tertiary peneplane of the Helderberg 
mountains and the Rensselaer plateau, . . . A .still lower peneplane 
began then to form in the inner lowland o:f the Helderberg and 
Rensselaer plateaus ; this is the Albany peneplane. .It is still grow­
ing into the surrounding plateaus. 

The final chapter in the geological history of the Capital District 
and northern Helderberg area is invasion by the ice sheets of the 
glacial period. The Pleistocene or glacial geology · of the northern 
Helderberg area will be described in the following chapter by my 
colleague, Professor John H. Cook, who wrote for Doctor Ruede­
mann the Glacial Geology of the Capital District ('30, p. 181-99).. 
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THE GLACIAL GEOLOGY OF TSE BE:RNE 
QUADRANGLE 

B)," JOH.N H. Coox: 

The. last movement of glacial ice ac.-ross the area o.f the Berne 
quadrangle was part of a larger movement which, however initiated 
and maintained, has left a reasonably clear record of its direction and 
extent, Stm it is necessary to recognize. that that record was made 
by what may be. c;alled bottom cwnrents, streaming of ice ill con~ 
with the lithosphere, and that such "currents" would, whatever the 
thickness of the overlying mass, be affected most strongly ,by the 
topographic reliet of the rock basement. Thus we are l'eft to deduce 
as best we n~ay from our limited l<oowledge of existing bodies of 
land ice ( none of which appear to be i;n the advancing hemicyde of 
glaciation) what, if anything, the striae, flutings and drumlin forms 
indicate with regard to the upper ice at the time when they were 
made. 

First we are impressed with the continuity of the evidence as show­
ing the result of powerful pressure exerted against the northeastern 
Adirondacks setting the ice in motion around the western flanks of 
those mountains at about the same time that it began to move south­
ward between the Adirondacks and the Green mountains. · This 
easterly branch of the movement was (at the bottom) directed along 
the great trough formed by the ·basin of Lake Champlain and the 
Hudson River valley; but there is almost everywhere 011 the higher 
s1opes, evidence of a tendency to find paths of pressure relief directed 
away from the trough in a direction somewhat to the west of south. 
In consonance with this tendency the ice was forced diagonally across 
the lowland of the upper Hudson basin and against the rather 
formidable barrier of the Alleghany plateau. 

Of this plateau the Berne quadrangle is the northeastern corner; 
and on it are recorded marked changes in the direction of the ice 
movement. A line drawn through Dunnsville, Knox Village and 
West Berne (see figure 72) will represent approximately the 
dominant southwest trend and will indicate the actual course of 
any ·boulders from the north chancing to enter the area along that 
line. But it will also show the only straight course which a boulder 
could rollow in crossing the sheet, for all the ice lying to the 
right of this reference line ( as one faces southwest) swung away 
in long sweeping arcs until it passed off the map going westward; 
and all the ice to the left of the line curved ( somewhat more 
gently) to the left and passed out of the map moving southward. 
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J t 
. Figure 71 Drai!ilagJ:. of the plateau nqrth. of the Catskiil mountains: 

The Berne quadrangle is outlined. · 
Had the land ke maintained a receding battrier wall a.c.-oss the baisins 

qf the Mohawk ri'l1e1' .and Schobru;ie .creel!: during H.s cJjs,i,Jilpea,r:f':n,c!l,, lake 
wafers would have been held up in the Schoharie basin to appro:idinately 
n70. feet (areas. abov6 1200 :f.eet are shaded) with outfot at l'Oint 
A into the Ca:tskill ci.eitk basin, The. recessii;iA of.. suer, a bai:rier 
would open ~uccessively lower Otltfets at B (IIOO' feefJ; dowrl 
at 

the !l'lope
([;'...(; (horn noo, to &WI' feet):; i11,to tlile Normansld;lt at D (wfth a 

possible temporary course tl:J,rough the Bo~en. Kill valley at E) wh~e the 
Schoharie la){e w.ould have beeri held at approximately 84d ·feet until Yower 
revels were opeti hi, the Mohawk valley. · 

The evidei;u.e d,Q~s. ll~ itusticy the ice. wa.l~ t)l~ory ~ ret1;1rt1t,. Sta.g~t1t
ice appears .to have fain over 'Hie area prote¢ting tµe fand surface from both 
erosion and sedimentation whiJe .tlile laugel' •set~ms nesultmg from the 
nn~ltim11.q£ the i,,;:~, .. coursecl ov,er, or ~hrough the, ice. The. few a+:cumulations 
of, recessional drift were. deposited m the presence of unmelted remnants of 
tfie stagnant mass. ·, 

Th11:, l,lel'll!ra.1,b;ed d-irec:ti11>ns: of movement of tile. last thrust of li,ve. ke. are 
/ndic;i.ted u. by the lines shading areas over r~ feet arid oy arrows,

H; tSook), · 
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This advancing thrust of thick ice fluted the gr~und moraine and 
the softer bedrocks so strongly that all the principal lines of its diver­
gent flow can be read from the topography. 

By discounting the preglacial valleys and the land forms due to 
rock· structure, especially the two major escarpments (the Helder­
berg scarp southeastward from Altamont, and the Hamilton scarp), 
it is possible to discern the very distinct pattern molded by this latest 
glaciation and brought out by the contour lines ; it spreads from the 
northeast corner like a leaf of the Gingko tree, or a fan with outcurv­
:rng ribs. To assist the reader to visualize this pattern, the lines of 
glacial topography have been represented on the sketch map by elong­
ated loops while the terrace and valley features have been differ­
entiated variously. 

The smooth elongate ridges and the elliptical hills of moderate 
height which combine to make up the pattern may be simulated by 
dragging a fair-sized canvas weighted with sand over muddy ground. 
Some of the mud will be scraped away by the overriding load; but 
every small obstruction not so removed will form the nucleus for 
an onisciform elevation and every rough hollow will be converted 
into a trough bounded by streamline surfaces like the bowl of a spoon. 
This procedure, being merely a teaching device, carries implications 
which are misleading. Glacial ice is a pure crystalline rock and the 
paths taken by the sand grains composing the incoherent aggregate 
can give no idea of the lines followed ,by streaming ice crystals in 
shaping or passing around these onisciform hills. Also, the forward 
movement of such ice is always a response to gravity within the mass; 
whenever the attraction · of the earth overcomes the complex of 
molecular powers (forces) which expresses itself as rigidity, move­
ments of readjustment begin, tending to create a form whicl1 is in 
equilibrium (motionless). The steeper the declivity of the rock floor 
supporting the ice mass, or the higher the temperature, the more 
easily is this mass-rigidity overcome. The thickness which has been 
attained by certain existing ice caps in high latitudes without initiating 
such movements is instructive, especially in those cases where the 
rock ,basement is rather flat or where its irregularities have been 
overwhe4ned.. These considerations ate not even suggested ,by the 
action of the sand-weighted canvas. 

Where. the action of the ice modeled . the ground. moraine ·about . . 

a core of concentrated boulders such a hill is a true drumlin, a 
co.nstructional form ; and where sufficiently yielding bedrock has 
made it possible for the ice to trim away the asperities ind reduce 
a rock hill to the shape of a drumlin, such a hill is termed a drumli-
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noid · or roe-drumlin, a sculptured form. The distinction is not 
important when the problem is merely that of tracing the ice cur­
-rents and determining the direction of movement, for in both eases 
the longer axis of the mound, hill or ridge indicates the course of the 
flow. Moreover the interior of apparent drumlins is commonly not 
open to inspection, and where roadcuts have exposed the material 
under the veneer it appears to be indifferently bedrock, hard-pan or 
loose till. 

The pattern to which the reader's attention has been called is helped 
out here and there by ice-ploughed cols (low points in the divides 
between stream basins), such as the trough occupied by · a marsh 
one and one-half · miles north-northwest of Reidsville; and by the 
strong fluting of hillsides which have presented rock-benches · of 
variable hardness to the pressure exerted against them. Examples of 
this benching are found on both sides of the trough just mentioned, 
and again, in much greater strength, on the valley side showing 
along the eastern margin of the sheet from latitude 42° 35' southward 
to Hannacrois creek. 

The outstanding problem presented is to account for the bifurca­
tion of the ice stream coming into the sheet from the . northeast. 
The problem is not at all simple although the topography appears 
to offer a satisfactory solution in the angular barrier presented by 
the corner of the plateau.with the lowland of the Mohawk basin run­
ning westward not far to the north, and the trough of the Hudson 
valley running southward not far to the east. And in addition to 
these topographic controls was the steep climb from the preglacial 
Mohawk channel northeast of Altamont (now filled) to the top of 
the plateau west ,of Rensselaerville, a lift of some tw.o . thousand 
feet in less than 20 miles. . But it must be borne in mind that the 
control of the. movements in a sheet of land ice is partly exercised 
by the form and thickness of the ice itself, . and that, as far. as 
any one avenue along which pressure is being relieved is concerned, 
all of the remaining ioe may be regarded as part of the topography. 
Any given "lobe" projected beyond the neighboring edge _of the ice 
has its general -course, predetermined by the stresses and strains 
set up by changing. conditions within. the mass of the ice. To the 
normal axiradiant spread of such a lobe the land topography offers 
resistance in proportion to the strength of . its relief and the thick­
ness of the ice, bt1t its control is never absolute as is that of the 
walls which confine and guide a mountain glacier. Such a lobe will 
stagnate and begin to ablate whenever it ceases to represent the path 
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of least- resistrmi;:e f,01· the presswr« which has keP, it in. motionr and 
it is· not improbable that an icei aheet ~y reach. a stag<: of matl:U'ity 
where vast areas of the o;iargk1al zone lie stagnant £of' no more re<.on~ 
elite- reason than that tl!le maximum sn0wfall is no longer able to 
furnish alimentation to, the enlarged. periphery. 

Ib is proper at this point to take notice of Professor Hobbs' theory 
of the glacial anticyclone as developed ht his book Characteristics of 
Existing Glaciers (Hobbs, 'r Ia) and in other writings (Hobbs, 'nb 
and '34}, accorliing to• which an ice cap eventtlally becomes large 
enough to maintain above it an anticyelone in the atmosphere; that 
air, cooled hy contaet with the ke, periodically slides oatwa:Fd to the 
periphery: carrying with it most of the snow and rime precipirtated on 
the isblink (central dome OlJ' plaiteau) ; tl1a:t air drawn downward 
bom the higher levels; of the· atmosphere •by. the ot11!1'ush of the 
c<mttifugat winds supplies. most, perhaps. all, of that prei;:ipitation; 
·and that movem(/;1\lts of the glacial ice are,. in consequence, confined to 
the marginal zooe where the ·blowr:t stiow acctlmulat~s and the edge 
of the isblink affords slopes of greater pitch. 

It seems to us that, in his interpretation of the Pleistocene glacia­
tion of North America, 1ihe author fails to make due allowance for 
certai'n necessary qualifiicati,ons of the theory wfaich he has advanced, 
even: the qualifications eocp11essed and implied! in his own publications. 

TJ.ilis is mot the place to, offer. an exten€1:ed criticism of the quoted 
conclusfons on the importance of the role played by the glacial anticy­
clone and the isbtink wind system. But since @ur task is the interpre­
ta:tion or topography as· it appears on the Berne q'll.ta<l:!ra:ngle ( and 
necessarily all of the topography immediately related th(l;reto), we are 
-constrained to record: that, i:n the prosecution of that task, the theory.of 
moncm confined to the mfJJ/'gilnal, z0ne has not been hel'.[i'!iful:. So power­
fuHy does ,the acctitrnula:ted evid(mce from the; field once occu:l_l)ied by 
the southern lirnb of the Wisconsin ice sheet ( from Iniliana to Nova 
Scotia} appeal to tts as• indicative of broad1, continuii.m:g m©v:ement 
under deep ice, inifliated back of the "appreciable slopes" of the ice 
frorit, that we are unable to put aside our hard~won picture of this 
particular Pleistocene continental glacier' fQrlil\teGl~ no doubt, before due 
tonsideration: ha& been- gi;ven to the result$ of studies made on exist­
ing contrnental glaciers. We are impelled rather to teexamime the 
theory a.nd its i:mplkatim1s ais they may apply to the, sou.them edge of 
a middle la.1:rtude ice sheet beset by a set.des, of cydonic storms under 
conditions not olJtaining, for the e:rioting contirtental glaciiilrs. 

https://theory.of
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· These general con!iiderntion!i have place here because it is evident 
tpat on tb,.e Berne quadran,gle we are dealing with forms produced 
undel! ice so thick that it was ~till able to shape drumlins. r700 
£.eet above its <leepest portion and to drumliniM hilltops of soft 
rock some hul'ldreds. of feet higher. It seem.s. evid;ent that the con­
trol exercised by. the str0ng relief of the region was reclu1;ed to a 
minimt;1m, that we are not dealing with the adv.a.ncing. margin of an 
ice cap bu,t with phenomenll. within the ice field at some (perhaps a 
considerable) distance back from the free edge. The northern or 
west-moving branch can be traced to a point somewhat beyond Utka; 
there is no. competent topographic control along. its southern side 
to hold it to such a course, and there is. no morainic dump to outline 
its limits. The south-moving branch passed down the Hudson 
valley and spread southeastward over New England as well as south­
westward once it had rounded the Catskills. 

The late Professor Albert P. Brigham, who gave m1+ch time and 
attention to th& Mohawk "lobe" ( an unfortunate designation for the 
west-moving current, of .which impropriety. the author was quite 
conscious; see Brigham, 'II, p. 18) was led to conclude .after many 
years of study that: "We are con1peHed to accept a late and strong· 
westward movement in the Mohawk Valley. We have given reasons 
for , believing, however, that, at the time, the Adirondacks were not 
an island in the ice, but were largely covered with a thick mass of 
ice mostly stagnant.· If the sanw conditions of stagnation ol:)taim;d 
on the northern slopes Q.f the Catskill-Alleghany plateau from the 
Ber~e 41.1.adrangle westw:ard, then we have the Mohawk lobe, vigor­
otts as it was, gradually giving up its motion ill the presence of 
retarding frictional conditions" (Brigham, '29). In reporting on 
field work done for the New York State Museum in 19r9 the present 
writer stated that he had been led to the same conclusion, and, later, 
he was able ( to his own satisfaction at least) to demonstrate that this 
west-moving current invaded an ice field-presumably quiescent­
which already occupied the plateau to a considerable depth ( Cook, 
'24). 

Because the ice sheet was an integrated whole as far as the dynamics 
of its movements are concerned, and no one part can be fully under­
stood without reference to its relations to the rest, the writer refrains 
from expanding this short chapter to discuss the Late-Wisconsin 
invasion at greater length, and refors the interested reader to the 
bulletin already quoted (Brigham, '29, p. l'.5-17) for a description 
of the bottom currents along the southern limb of the ice sheet and 
the interpretation usually given to them. 
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This, theri, is very nearly all that can •be deciphered of the glacial 
geology of the Heme quadrangle. There are scattered heaps of 
"mo·raine" and sotne crude terraces to be associated with the dissipa­
tion of the ice, most of them located within the drainage basin of 
Fox creek, but they are inconsequential and by themselves tell us very 
little of the history of the ice sheet in the last stages of its disappear­
ance. It would seem that the ice which molded the drumlins pushed 
forward to the limit required to establish equilibrium, stagnated and 
melted off in place. If, as has been contentled, this great movement' 
centering in the lower St Lawrence valley was the last movement of 
glacial ice across the quadrangle, it may well represent the first 
adjustment of the ice mass to a climate become suddenly warmer 
and unable to maintain its former depth at the higher temperature. 
In this case we could hardly expect further' evidences of motion 
because the retreating hemicycle of glaciation was beginning. Prob­
ably the compar~tively dean ice which swept across the region and 
its position far above sea level served to prevent the floods due to the 
melting of the ice from mutilating or burying under sediments the 
exceptionally fine example of glaciated land which this very last 
movement of the latest ice sheet created here. 

The criterions for distinguishing areas from which stagnant ice 
has melted off wiU be found most lucidly set forth in Professor R. F. 
Flint's article on the Stagnation and Dissipatioi1 of the Last Ice­
Sheet (Flint, '29); and as far as the argument there expanded applies 
to the region covered by this. report, the rather negative evidence can 
be appreciated by reference to the accompanying diagram (figure 

. 71) with· its explanatory notes. 
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