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GEOLOGY OF THE REMSEN QUADRANGLE

INCLUDING TRENTON FALLS AND VICINITY

IN ONEIDA AND HERKIMER COUNTIES

BY

W. J. MILLER

INTRODUCTION

The territory described in this report is covered by the Remsen

quadrangle of the United States Geological Survey. The map
covers iv, square degree and lies between latitude lines 43° 15' and

43° 30' north, and between longitude lines 75° and 75° 15' west.

The region, partly in Oneida and partly in Herkimer county,

lies along the southwestern border of the Adirondacks. The map
represents nearly 216 square miles of territory and includes the

type locality of the classic Trenton limestone formation. The

gorge at Trenton Falls has long been famous both for its scenic

beauty and because of the interesting geological section there

shown

.

The whole territory was formerly heavily forested, but at the

present time the woods are confined almost entirely to the north-

eastern part and even there much of the timber is of second growth.

A number of sawmills arc now in operation as at Nichol's Mill,
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Forestport, Remsen, Bardwell Mill, one on Little Black creek,

Northwood, Grant, and a large pulp mill at Hinckley, within the

territory. The southwestern half of the region is devoted pri-

marily to agriculture and dairying.

GENERAL GEOLOGIC FEATURES

Under this heading it is proposed to briefly outline the geologic

history of the whole Adirondack region so that the detailed study

presented in this report may be made more intelligible to the reader.

This outline is largely based on the admirable treatises of Prof. H.

P. Gushing.

So far as known the oldest rocks of the Adirondacks are those of

Grenville (Precambric) age. They are sedimentary rocks, origin-

ally shales, sandstones and limestones, which have been highly

metamorphosed into gneisses and crystalline limestone. These

rocks are of unknown though great thickness, and are widely

scattered throughout the Adirondacks; thus showing that the

whole region was under water at the time of their deposition.

After the deposition of the Grenville sediments the region was

raised above the ocean level and the rocks began to decompose

a;nd suffer erosion. Either just before, during or after the uplift,

great masses of igneous rocks were intruded. The Grenville rocks

were for the most part engulfed by the intrusion so that only

occasional patches of them Avere left intact.

After the igneous activity the rocks became thoroughly meta-

morphosed by being squeezed, highly folded and converted into

gneisses. Such changes can take place only at great depths (several

thousand feet) and hence we are led to the belief that a vast erosion

of the original land masses must have taken place. This in turn

signifies that the land masses must have remained above sea level

for an immense length of time.

At or toward the close of this long period of erosion, igneous

activity of a minor character took place. The basic igneous

rocks erapted at this time are especially well shown in the north-

eastern Adirondacks where they were squeezed up betw^een joint

planes in the older rocks. That these rocks are much younger

than the igneous rocks, first mentioned is clearly shown by their

m^de of occurrence ..a their general lack of metamorphism.

At the conclusion of the erosion period the region of the Adiron-

dacks was nearer the sea level and of slighter relief than at present.

Then the whole region began to sink slowly, allowing the sea to

encroach upon the land until only an island was left or probably
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even until the whole region was under water. During the subsid-

dence, deposition of Paleozoic sediments went on, one layer above

another, the younger deposits overlapping each other and encroach-

ing upon the sinking land surface. Since the subsidence was not

entirely uniform on all sides certain local variations in deposition

occurred.

The first of the deposits to form upon the sinking floor was the

Potsdam (Cambric) sandstone now found exposed nearly every-

where except along the southwest border. After this the sediments

changed in character and the limestones of the Beekmantown
(Lower Siluric) were laid down. Then followed the deposition

of the highly fossiliferous Trenton (Lower Siluric) limestones,

including the Lowville and the Black River limestones. The
fairly clear waters full of animal life then gave way to the muddy
waters of the Utica, when the Utica shales (Lower Siluric) were

deposited. At this time the Adirondack region was probably all

under water. Next came an uplift on the east and northeast where

deposition ceased. On the south and southwest, however, deposi-

tion continued and the successive formations of the Siluric and

Devonic above the Utica shale w^ere laid down. These Paleozoic

formations may now^ be seen as one passes from the Adirondacks

southward to the southern border of the State.

The last period of igneous activity in the Adirondacks occurred

some time after the close of the Lower Siluric. This activity was

of minor extent and showed itself in the form of dikes.

At some time after the deposition of the Utica shale the rocks,

especially along the southern border, were deformed chiefly by

faulting. A series of these faults extends across the Mohawk valley,

a small one being present within the limits of the Remsen quad-

rangle. The southern Adirondacks, including the Trenton Falls

district, have been subjected to erosion for a vast length of time,

certainly since the close of the Paleozoic and more than likely

since the Devonic. During this great lapse of time a large amount of

material has been removed. Doubtless the whole Remsen quad-

rangle was at one time covered by the Utica shales, which have

all been removed except along the western side.

The superficial deposits, such as sands, gravels and clays, which

are so common over the Trenton Falls district were deposited

either directly or indirectly by the great ice sheet of the Glacial

age. From the geological standpoint this ice sheet was present

only quite recently and covered most of New York State.
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TOPOGRAPHY AND DRAINAGE
f^The region of the Remsen quadrangle presents a very ancient

topography since it has been above water and subjected to erosion

at least since the close of the Paleozoic era. The major topo-

graphic 'features are the result of this long continued wear, but the

whole region has been thoroughly glaciated, and the detailed sur-

face configuration has often been quite appreciably affected by the

accumulation of glacial drift.

The region is a characteristically hilly one, with the greatest

difference in altitude above sea level being from a little over 700

feet, where West Canada creek leaves the map, to nearly 1900 feet

in the extreme northeastern portion, where several points reach

to and above the 1800 foot level.

Extending northeastward from a line passing through Forestport

and Grant, to the highlands just mentioned, there is a gradual

upward slope which continues into the Adirondacks. In fact these

highlands may be looked upon as foothills of the Adirondacks.

Minor highlands occur in the west-central part of the district where

the culminating point is Starr hill over 1780 feet above sea level.

From Starr hill southward the general slope is towards the Mohawk
river. As Professor Brigham has said, the magnificient view from

the top of this hill strongly'impresses one with the greatness of the

Mohawk valley as a topographic feature.

The country lying between the two highland areas is mostly drift

covered and shows usual elevations of from iioo to 1400 feet. The
central and southeastern parts of the quadrangle are deeply drift

covered, the drift ranging from 100 to 300 or 400 feet deep and the

hill tops ranging from 1300 to 1500 feet above the sea level.

The principal streams are Black river and West Canada creek,

the latter stream being the chief tributary of the upper Mohawk
river. These two streams present some of the most interesting

drainage features of the southwestern Adirondacks. They have

their sources close together in the Adirondacks and they flow

southwestward approximately parallel for 30 or 40 miles to within

the map limits where a striking divergence occurs. Black river

turns northwestward or at right angles to its upper course, while

West Canada creek turns southeastward and also at right angles

to its upper course. At one point within the map limits the two

streams are but little more than 4 miles apart. Black river continues

northwestward to Carthage and thence westward into Lake Ontario

;

while West Canada creek continues southeastward and southward
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to empty into the Mohawk river at Herkimer. Thus Black river

forms a part of the St Lawrence drainage system while West Canada
creek forms a part of the Mohawk-Hudson system.

Another striking but well known feature of Black river is the

fact that it follows close to the Paleozoic-Precambric contact for

many miles. Doubtless the character of the Paleozoic rocks (mostly

limestones) has had much to do with the determination of its course

along this line.

The main tributaries of Black river within the map limits are

Big and Little Woodhull creeks on the north and Little Black creek

on the south. The main branch of West Canada creek on the north

is Town Line (Cincinnati) creek and on the south Black creek.

Certain other topographic and drainage features are discussed

in the following pages.

ROCKS OF THE REGION
The rocks of the region include Precambric crystallines and

Paleozoic sedimentaries. Each of these rock classes occupies

approximately one half the area and they are separated on the

geologic map by a line running southeast and northwest. The

Precambric rocks represent a portion of the great Adirondack

crystalline mass along its southwestern border. The Paleozoic

rocks are of Lower Siluric age and overlap on the crystallines.

Precambric rocks

Grenville gneiss. Rocks of Grenville age comprise a series of

highly metamorphosed sedimients and they occur in but one well

defined area within the map limits. This area, nearly triangular

in shape, covers several square miles and extends from Enos south

and southwestward. The best exposures are in the vicinity of Enos

where for about a mile downstream Black river has cut a gorge

through the Grenville rocks which are finely exposed. Another

large outcrop may be seen where a road crosses Little Black creek

about a mile and a half from its mouth. Grenville rocks have been

found in many other parts of the region but they are so thoroughly

involved with syenitic masses that they can not be separately

shown on the geologic map.

Where the Grenville rocks are found in considerable areas in the

northwestern Adirondacks, crystalHne limestones are commonly

associated with them, and the limestone proves the original sedi-

mentary character of the formation. These characteristic crystal-

line limestones have not been found in the region here described.
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They have recently been found in the adjoining Little Falls dis-

trict.^ Gushing notes the presence of limestone boulders near the

northern edge of the Little Falls sheet which makes it probable

that the limestone occurs on the Wilmurt sheet which lies east of

the Remsen sheet. Another occurrence is at Fourth lake of the

Fulton chain. 2 Thus it appears that the Grenville limestones are

only poorly developed along the southwestern border of the Adiron-

dacks.

The strongest evidence for the original sedimentary character

of the Grenville rocks within the Remsen quadrangle is the fact

that layers of very different composition and color are in sharp

contact and often show rapid alternations. Such phenomena are

well exhibited in the Black river gorge at Enos, where the rock

layers stand in almost vertical position and strike n. 70° e. Near

the old mill there are many layers of very light color made up
almost entirely of feldspar and quartz. These rocks must orig-

inally have been beds of feldspathic sandstone and it appears

probable that the present banding corresponds closely to the

former stratification of the sandstone. These light colored layers

are clearly interbedded with dark gray and almost black feld-

spathic and hornblendic or biotitic rocks. Although some of

these darker rocks appear to be of igneous origin and closely asso-

ciated with the Grenville, nevertheless many of them are more
than likely of sedimentary origin and were probably originally

shales.

Another strong evidence for the sedimentary origin of the Gren-

ville rocks is the presence of graphite in them. Graphite flakes

often a millimeter or more across and exhibiting a shiny metallic

luster are very common in certain of the lighter gray layers near

the mill at Enos. More rarely the graphite occurs in the darker

layers. It is difficult to account for the graphite except on the

basis of organic origin. Thus we may argue that the original

sandstones and shales were more or less carbonaceous and during

the process of metamorphism the organic matter was changed and
crystallized into graphite.

Another mineral suggesting a sedimentary origin which is often

found in light red crystals, especially in the darker layers, is garnet.

Garnets are rather more frequently present in metamorphic rocks

of sedimentary origin and their presence here, often in abundance,,

seems to suggest such an origin for the Grenville.

1 Professor Gushing has called the writer's attention to the discovery of this limestone
by D. H. Newland. See N. Y. State Mus. Bui. 119. p. 143.

2 Smyth, C. H. jr. Crystalline Rocks of the Western Adirondacks. N. Y. State Mus.
Sist An. Rep't, v. 2. 1897.
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The Grenville presents many different facies and below follows

a description of the principal types which are represented by
different layers, A common type is distinctly marked by alter-

nating light and dark bands, the light bands consisting mostly of

plagioclase feldspar and quartz, while the dark bands are chiefly

biotite mica and hornblende together with garnet.

Another type is of light gray to greenish gray color and rather

fine grained. The principal constituent is augite with a fair amount
of anorthoclase and quartz together with several per cent of gra-

phite.

A third type shows a very thin banding, is almost white and is

made up chiefly of plagioclase (oligoclase) feldspar with some
quartz.

A fourth type is fine to medium, light colored, and is made up
of about 75% of anorthoclase, 20% of quartz and 5% of biotite,

magnetite and garnet.

A fifth type is dark gray micaceous, consisting of about 60% of

oligoclase, 25% of biotite mica, 10% of quartz and a little mag-
netite and hornblende.

A sixth type, which is rare, consists mostly of enstatite (or

bronzite) with some quartz.

A seventh type contains much sillimanite accompanied by
anorthoclase, quartz, magnetite and biotite. The sillimanite

occurs in long glistening needles visible to the naked eye. ' This

type was observed only near Forestport, where Grenville and

syenite rocks are closely associated.

Accompanying the above described Grenville rocks and inter-

banded with them are certain rock types which are presumably

igneous in origin. One of these rock types is gray, medium grained

and consists of about 50% of feldspar— anorthoclase and oligo-

clase — 25 to 30% of quartz, varying amounts of hornblende,

hypersthene, biotite mica, magnetite, and a little pyrite, apatite and

zircon. Found alone in the field it would be impossible to dis-

tinguish this rock from the typical syenite below described.

Another of these rocks thought to be igneous in origin is black,

fine grained and highly banded. It consists chiefly of hornblende

(50 to 60%) associated with plagioclase feldspar (30 to 40%)
which ranges from oligoclase to labradorite and about 5% of mag-

netite. According to the composition the original rock would

have been a gabbro. These apparently igneous rocks can in no case

be represented as separate areas upon the map.

Since the rocks of the Grenville series have been so profoundly
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changed by metamorphism, it is possible that the rocks above

referred to as igneous may not be igneous at all, while others not

referred to as igneous may in reality be igneous. Nevertheless

most of the rocks of the series appear to be of undoubtable sedi-

mentary origin.

Syenite gneiss. A considerable portion of the region mapped
as Precambric is made up of a rock which shows every indication

of being truly igneous in origin. Also its areal distribution and
relation to the Grenville rocks [see below] clearly indicate that it is

intrusive in character. Study shows this rock to be a syenite

gneiss. It is from fine to medium grained and shows the typical

granitoid texture. The weathered surface of all exposures is of a

light brown color, while the real color of the fresh rock is greenish

gray. Because of the depth of the weathering the fresh rock is

usually difficult to obtain. As compared with the other Precam-

bric rocks this syenite presents a remarkably uniform structure

and composition throughout. Near the contact with the adjacent

. syenite-Grenville complex (below described) the rock is usually

somewhat finer grained and not so typical in character.

Of the two areas mapped, the larger is very irregular in shape

and occupies much of the northeastern portion of the district.

This mass is mostly heavily wooded and the exposures are often

few in number and unsatisfactory. However, many large expos-

ures have been found, especially in the vicinity of Northwood,

North Wilmurt, Reeds Mill and on the Little Black creek near

the county line. The smaller area lies in the town of Forest-

port extending northeastward from Forestport station for several

miles and on either side of the railroad. Although much of the

area is sand covered, excellent exposures may be seen at Woodhull,

Meekerville and in the stream beds southeast, west and southwest

of Anos Siding.

The syenite clearly exhibits a gneissic structure although it is

not distinctly banded. The concentration of dark colored minerals

such as biotite and hornblende along certain lines serves to

accentuate the gneissic structure. These lines are wavy and as a

rule do not extend far without interruption. All the outcrops

show the gneissic structure although it is not always evident in

the hand specimen.

Under the microscope the mineralogical composition is shown to

be feldspar— including anorthoclase, microperthite, and acid

plagioclase — quartz, hornblende, biotite, augite, enstatite (or

bronzite), magnetite, apatite, zircon, titanite.
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The most abundant constitutent is feldspar, which shows a

range of from 65 to 80%, while the average amount present is a

little over 70%. Of the feldspars, the anorthoclase and the micro-

perthite are most common, sometimes the one and sometimes the

other predominating. The anorthoclase is recognized by the very

minute multiple (microcline) twinning bands, often indistinct but
presenting a sort of moire effect. Occasionally the multiple twin-

ning is more distinct and then the feldspar may indeed be micro-

cline. Microperthitic intergrowths especially in the larger feldspars

are often beautifully shown. Acid plagioclase is a constant con-

stitutent of the S3^enite, though alw^ays subordinate in amount.

It is mostly oligoclase with low extinction angles although at times

some of it ranges over to andesine.

The second most abundant mineral is quartz, which makes up
from 10 to 25% of the rock or on the average a little over 15%.
The quartz grains vary greatly in shape and size and sometimes

they are larger than the feldspars. The quartz percentage is often

high enough to make the rock a quartz syenite at times approaching

granite. The quartz, as well as the feldspar, in nearly all cases

appears to have been entirely recrystallized.

Among the dark colored minerals hornblende is a very constant

constituent. It appears to be common hornblende with its charac-

teristic cleavage and pleochroism from light to dark green. Often

it may be seen partly or completely changed to chlorite. The maxi-

mum amount of hornblende present is about 10 or 12%.

Biotite mica is also always present in scattering flakes, never

making up more than 5% of the rock.

The pyroxenes — augite and enstatite (or bronzite) are fre-

quently present but always in small quantity.

Magnetite — never above 5% — is a constant constitutent.

The development of leucoxene borders around the magnetite may
often be seen.

Many very small prismatic crystals of apatite, generally as in-

clusions in feldspar or quartz, occur scattered through the rock.

Besides the minerals mentioned occasional small crystals of

zircon and titanite are present. All of the dark colored constitu-

ents may occur in the same specimen but together they never make
up more than 20% of the rock.

Syenite-Grenville complex. The rocks here described occupy

approximately one half of the Precambric area. Rocks of many
different kinds have been included under this head and, both because

of the small scale of the map and the scarcity of exposures, it has

not been possible to separate these rocks upon the geological map.
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The term " Syenite-Grenville complex" is used by the writer

because the rocks, for the most part at least, appear to be a rather

intricate mixture of the syenitic and Grenville rocks already de-

scribed. Especially in certain of the large exposures, as in the

vicinity of Forestport, Myers hill, north of Enos, near the northern

limit of the map along the railroad, etc., rocks which if present alone

would undoubtedly be classed with the syenite are closely associ-

ated with others which show characteristic features of the Gren-

ville. The two rocks show great variation in amount although

the syenites generally predominate. In large exposures in the

field the rocks of the complex may be easily distinguished from the

typical Grenville because the bands are not so well developed and

straight, and also because of the basic inclusions. They differ from

the pure syenite because of a better development of the gneissic

structure and a decided lack of homogeneity.

There is strong evidence that the Grenville sediments are the

older and that the syenite has been intruded into them. One
argument ifi favor of this view is the fact that the two rocks are so

thoroughly involved and that neither may be said to rest upon the

other. But the strongest argument lies in the fact that portions

of the rocks mapped as Grenville may be seen as actual inclusions

within the syenite. Among the localities where such inclusions

occur are: at the bridge near the mouth of Little Black creek;

2 miles east of Enos on the south side of Ash ridge ; near Forestport

;

where the railroad crosses Big Woodhull creek; and to the south

of Myers hill. Thus the syenite appears to be intrusive into and
therefore younger than the Grenville. Certain results obtained b}''

C. H. Smyth jr^ in the western Adirondacks seem to point to the

same conclusion.

Because of the great variety of rocks mapped under this heading

and the frequent gradations of the different types into each other

it is very difficult clearly to describe them. In general it ma}^ be
said that nearly all of the minerals occurring in either the Gren-

ville or the syenite have been found in this complex and also that

the microperthite is lacking while the anorthoclase, plagioclase

and quartz as well as the dark colored minerals show all sorts of

variations in relative abundance.

The most common type is a rock of syenitic character, which
in the hand specimen very closely resembles the homogeneous
syenite already described. Although under the microscope the

rock shows a general lack of microperthite and a greater richness

1 N. Y. State Mus. 51st An. Rep't, v. 2. 1899.
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in oligoclase and the dark colored minerals, it is nevertheless

thought to be a fades of the homogeneous s^^enite mass. The dif-

ference in mineralogical composition just noted might well be

explained on the basis of differences in conditions of cooling and
crystallization where the molten syenite was so thoroughly in-

volved with the Grenville and its associated igneous rocks. Con-

tact metamorphic effects must have been common and portions of

the Grenville may at times have been absorbed by the molten

syenite.

Another common type ranges from gray and dark gray to al-

most black, the color depending upon the biotite mica content, which

is often very high. Other minerals which may be present are anor-

thoclase, oligoclase, quartz and smaller amounts of magnetite or

hornblende. Rocks of this type usually appear as dark bands

within the syenitic masses.

Other rocks ranging from light to dark color and containing

garnets are thought to be Grenville, but they are so closely involved

with other masses that they can not be mapped. Such a light

colored feldspar rock with large garnets occurs along the railroad

about 2 miles northeast of Anos Siding.

Another rock generally classed with the Grenville is rich in silli-

manite and sometimes occurs in the complex as for instance at

Forestport.

A rock type rich in hornblende and black in color occurs in

distinct bands in the complex. A rock of this same character is

found in the Grenville and was considered to be an old metamor-

phosed gabbro. Besides hornblende the rock contains feldspar

ranging from oligoclase to labradorite and a little magnetite.

Another rock often present in very irregular masses and ap-

parently cutting through all the others is a pegmatite. It is gen-

erally coarse grained and not in distinct veins.

All sorts of gradations occur between the types here described

and these rocks in turn often grade into either the syenite or the

Gfenville masses proper.

Undetermined Precambric areas. Two areas have been indicated

upon the geologic map as Precambric but of unknown character,

because the rock masses are completely concealed from view by
heavy glacial drift deposits. The area between Forestport and

Enos is probably mostly made up of the Syenite-Grenville complex

because those rocks bound the area both on the north and on the

south. The area between West Canada creek and Little Black

creek probably is syenite on the west and Sycnite-Grenvine on the

east.
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Paleozoic rocks

Potsdam sandstone and Beekmantown limestone. The Potsdam
sandstone, which is the oldest of the Paleozoic formations bordering

the Adirondacks, is certainly nowhere present at the surface within

the map limits. There is evidence for believing that this sand-

stone is present along the southwestern border of the Adirondacks
under cover of later formations. This question has been carefully

discussed by Professor Gushing in his report on the Little Falls

district.^

It is also true of the Beekmantown limestone that no exposures

occur within the map limits. At Little Falls the Beekmantown
(Little Falls dolomite) is something like 400 feet thick, but it shows

a rapid thinning both northward and northwestward. In the vicinity

of Cold Brook and Poland, and only a little over a mile from the

southern boundary of the Remsen quadrangle, a considerable thick-

ness of Beekmantown is shown. Thus, more than likely, it extends

northward under the younger formations for a short distance at

least on the Remsen quadrangle.

The Beekmantown comes close to where Black creek enters the

map limits, but it seems to have disappeared before that point was

reached. There is no evidence whatever to suggest the presence of

Beekmantown in the northwestern part of the district.

Trenton formation. As here discussed the Trenton formation

includes the Lowville limestone at the base, then possibly the

Black River limestones and shales, with the Trenton limestone

proper at the top.

The Lowville limestone shows in outcrop within the map limits

only in the northwest along Black river. The outcrops are in the

bed of the river and are well shown a short distance above the mouth
of Crystal creek. The rocks are fine grained, compact, of a light

bluish gray color and show many of the calcite filled tubes so

characteristic of the formation. The layers are generally from 6

inches to a foot thick and constitute a very pure limestone. The
exposed thickness of the Lowville here is about 10 or 12 feet and

although neither the top nor the bottom is visible the maximum
thickness can not be much over 30 feet. At the mouth of Crystal

creek there is a Precambric outcrop only a few rods from the Low-
ville,^ and a short distance west Trenton limestone is exposed.

1 Geology of the Vicinity of Little Falls. N. Y. State Mus. Bui. 77. 1905.
2 Along the western border of the Adirondacks the Lowville rests unconformably upon

the Pamelia formation of Gushing. The Pamelia has been traced across the Port Leyden
quadrangle by the writer and it is possible that just a trace of it may be present between
the Precambric and the Lowville at Crystal creek.
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Many outcrops of the Lowville may be seen extending along Black

river from the locality here described to the type locality at Low-
ville. Just below the mouth of Crystal creek some of the limestone

layers are clearly ripple marked. From trough to crest the ripples

are usually less than an inch in hight, while from crest to crest

the distance is only i or 2 inches.

The Lowville is nowhere exposed in the southern portion of the

region, although a few miles off the map limits and between the

villages of Newport and Poland, along West Canada creek, a thick-

ness of over 20 feet may be seen.^

The Black River formation of the southwestern Adirondacks

consists of a few feet of alternating limestones and shales lying

between the Lowville and the Trenton, but not always present.

Actual outcrops of the Black River are nowhere visible within the

region here described, although the formation is probably present

to a greater or less extent under cover of the Trenton proper. A
few miles south of the map limits and along West Canada creek,

between Newport and Poland, about 7 feet of Black River limestone

and shale may be seen resting upon the Lowville. It also occurs at

several localities within the Little Falls district.

Towards the northwest and a few miles off the map the Black

River formation outcrops along Black river. Within the map
limits, as above stated, the actual contact between the Lowville

and Trenton opposite the mouth of Crystal creek can not be seen

because of drift covering. Thus a thin layer of the Black River may
possibly be present there.

The Trenton limestone proper occupies by far the largest ter-

ritory or more than one third the area of the whole quadrangle.

With the exception of the small Lowville area above described

the Trenton rocks are thought to overlap everywhere upon the

Precambric. In general this formation may be said to be made
up of thin bedded, dark bluish gray, compact limestones separated

by thin shaly layers, except the upper 25 to 35 feet which consists

of thicker bedded, gray, coarse crystalline limestones with thin

shaly partings. These rocks are everywhere highly fossiliferous,

the limestone layers at times being made up almost entirely of

shells.

The type locality for the Trenton limestone is along West Canada

creek, at Trenton Falls, in the southern portion of the region under

^ Prosser & CuminRs. Sections and Thickness of the Lower Silurian Formations on
West Canada Creek and in the Mohawk Valley. N. Y. State Geol., 15th An. Rep't. 1898.
p. 628-29.
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discussion. The most complete continuous section of the 'formation

is here shown, which according to Prosser and Cumings has a

measured thickness of 270 feet with neither top nor bottom ex-

posed. The work of the writer to the west and northwest of

Trenton Falls shows that the upper coarse crystalline beds are

nowhere much over 35 feet thick and that the Utica shale rests

directly upon these beds. Hence the uppermost beds of the Trenton

Falls section must be within a few feet of the actual top of the

Trenton.

The bottom of the Trenton is also not shown at Trenton Falls^

although the dip of the strata and the presence of Beekmantow^n

and Lowville limestone a few miles to the southeast make it appear

very probable that the lowest beds at Trenton Falls must be close

to the bottom. Allowing for the necessary addition to the top and
the bottom, the thickness of the complete section at Trenton Falls

is at least 280 feet and probably not more than 300 feet. In the

section of the Globe Woolen Mills well at Utica the Trenton shows

a thickness of 510 feet, while in the Rome well "the thickness is

given as 375 feet. Thus the Trenton shows a greater thickness

both to the southward and the southwestward.

Because of the importance of the Trenton Falls section a some-

what detailed description is here given, although many more details

may be found in the writings of Vanuxem,^ Darton,^ T. G. White,*

Prosser and Cumings,* and Clarke.^

For 2 1 miles between the villages of Prospect and Trenton Falls,,

West Canada creek has cut a deep narrow gorge through the Trenton
limestone. This gorge, with nearly vertical walls, varies in depth
from 100 to about 200 feet and is commonly known as "Trenton
chasm." In all there are six waterfalls varying in hight from a
few feet to 128 feet. The principal falls are: Sherman fall, about

30 feet high and a short distance above the power house; High
falls (J mile south of the railroad bridge) consisting of an upper
and a lower part with a total fall of 128 feet; the falls at the dam
(just north of the railroad bridge) about 40 feet high ; and Prospect

falls (at the upper end of the gorge) 25 or 30 feet high. According
to the topographic map the total drop of the stream within the 2 J
miles is about 360 feet. At the time of high water especially, the

falls present magnificent sights. In spite of the steep slope of the

1 Vanuxem, L. Gcol. N. Y. 3d Dist. 1842. p. 45-56.
2 Darton, N. H. N. Y. State Geol. 13th An. Rep't. 1804. 1:616-2^.
3 White, T. G. N. Y. Acad. Sci. Trans. 1895-96. 15:71-96.
* Prosser & Cumings. N. Y. State Geo]. 15th An. Rep't. 1898. 1:615-27.
« Clarke, J. M. U. S. N. Y. Hdbk 15. 1899. p. 64-67.
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Plate 2

N. II. Darton, plioto.

Lower Trenton limestone, Sherman fall, Trenton Falls, Oneida co.
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stream bed the southward dip of the strata permits an exposure

of only 270 feet of the rocks.

The lower Trenton limestones are dark bluish gray, thin bedded

and fine grained with occasional coarser grained layers inter-

stratified. Thin shale partings are nearly always present. On
account of the dip the lowest beds are not found at the end of the

gorge, but in the "Narrows" just above the power house. Accord-

ing to Prosser and Cumings^ these rocks contain the following

fossils

:

Monticulipora (Prasopora) lyco-

perdon (Say)

Diplograptus amplexicaulis Hall

Trematis terminalis (Emmons)
Hall

Rafinesquina alternata (Con.),

Hall & Clarke

Strophomena cf. scofieldi Winch.

& Schuch.

Orthis (Platystrophia) biforata

(Schl.) Bill.

O. (Dalmanella) testudinaria

Dal.

8 Plectambonites sericeus (Sow.)

H. & C.

9 Zygospira recurvirostra Hall

10 Bellerophon bilobatus (Sowerby)

11 Asaphus platycephalus Stokes

12 Calymmene callicephala Green =
C. senaria Con.

13 Ceraurus pleurexanthemus Green

(?)

14 Crinoid segments

The middle Trenton limestones are mostly dark bluish gray,

thin bedded, compact and with pronounced shale partings.

According to Prosser and Cumings the middle Trenton fossils

include

:

Monticulipora (Prasopora) lyco-

perdon (Say)

Stictopora sp.

Rafinesquina deltoidea (Con.)

H. & C.

Orthis (Platystrophia) biforata

(Schl.) Bill.

O. (Dalmanella) testudinaria Dal.

6 Plectambonites sericeus (Sow.)

H. & C.

7 Tellinomya dubia Hall

8 Endoceras proteiforme Hall

9 Cyrtoceras sp.

10 Asaphus platycephalus Stokes

1

1

Crinoid sesrments

The upper Trenton limestones are also dark bluish gray, thin

bedded, and divided by shaly partings. The more compact strata

are frequently interstratified with others which are somewhat

crystalline. The upper 26 feet are light gray, coarse grained,

crystalline limestones in thick beds which are separated by

very thin shale partings. These coarse grained rocks are full

of fossil fragments and are best exhibited in the quarries

' op. cit. p. 622-33.
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below Prospect. According to Prosser and Cumings the list of

£0ssils includes:

1 Monticulipora (Prasopora) lyco- lo Plectambonites sericeus (Sow.)

perdon (Say) H. & C.

2 Escharopora recta Hall 1 1 Zygospira recurvirostra Hall

3 Trematis terminalis (Emmons) 1 2 Asaphus platycephalus Stokes

Hall 13 Calymmene callicephala Green

4 Rafinesquina alternata (Con.) 14 Ceraurus pleurexanthemus Green

H. & C. 15 Leperditia fabulites Con.

5 R. alternata t;ar. nasuta Cow. 16 Endoceras proteiforme Hall

6 R. deltoidea (Con.) H. & C.
'

17 Orthoceras sp.

7 Strophomena cf. scofieldi Winch. 18 Bellerophon bilobatus (Sowerhy)

& Schuch. 19 Dendrocrinus gracilis (Hall)

8 Orthis (Platystrophia) biforata 20 Murchisonia gracilis ( ifaZZ)

(Schl.) Bill. 21 Stictopora c/. acuta Hall

9 O. (Dalmanella) testudinariaPaL 22 Crinoid segments

Highly contorted strata between undisturbed strata may be seen

between the lower and upper portion of High fall, and also along

the footpath especially opposite the crest of High falls. These

phenomena will be discussed later under a separate heading.

Another Trenton section ranking next in importance to the one

just described is that at Gravesville and extending from the village

for more than a mile up Mill creek. A thickness of nearly 200 feet

is here shown with neither top nor bottom exposed.

At Grant and extending for a half mile down Black creek "a^g-ood

section (20 to 30 feet) of lower to middle Trenton beds may t)e

seen.

The upper Trenton limestones are well shown at Hinckley; be-

tween Trenton and Holland Patent ; north and northeast of Steuben

Valley ; along Town Line (Cincinnati) creek from Prospect station

(R. W. & O.) to Remsen; in the vicinity of Honnedaga and Bard-

well Mill; and south of Alder Creek station. Besides these many
smaller outcrops were found.

The upper, gray, coarse crystalline beds form the surface rock

(largeh" covered by glacial drift) over most of the western portion

of the Trenton limestone area. They are especially well shown
near the Utica shale contact line.

Dolgeville (upper Trenton) shales. A series of alternating thin

bedded limestones and shales, lying between the Trenton proper and
the Utica shale, and found in the Little Falls district is called by
Cushing the Trenton-Utica Passage Series.^ Recently, however,

Cushing has proposed the name Dolgeville (upper Trenton) shales

» op. cit. p. 31-33.
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N. H. Darton, photo.

Upper gorge, Trenton Falls, Oneida co. Upper Trenton limestone









GEOLOGY OF THE REAISEN QUADRANGLE 21

for these beds.^ These rocks are absent from the Trenton Falls

region except probably to a small extent in the extreme southeastern

portion. They are mapped as occupying the extreme northwestern

corner of the Little Falls quadrangle and hence would extend over,

to a greater or less extent, upon the Remsen quadrangle. It is

highly probable that these rocks are thus present although outcrops

are nowhere shown because this region is so deeply covered by
glacial drift as to completely conceal all underlying formations.

The rocks of this series are transitional in character, the limestone

layers being very similar to the Trenton while the shale layers are

ver}^ similar to the Utica shale.

The Utica shale formation. The Utica shale, wherever present,

rests directly upon the coarse crystalline beds of the upper Trenton.

From the lithologic standpoint the formation is remarkably uniform

and free from limestone or sandstone beds. The shale is black,

thin bedded to even laminated, and because of its hardness and

easy splitting is often popularly miscalled "slate." As seen upon
the geologic map the shale is entirely confined to the western part

of the quadrangle where it occupies most of the area west of the

R. W. & O. Railroad.

The contact between the shales and the upper, coarse grained

beds of the Trenton is a very sharp one although the lowermost

beds of shale are more or less calcareous, thus showing that the

change from limestone to shale is not so abrupt as the outward

appearance of the rocks seems to indicate. The two formations

may be seen in close proximity at several places along the stream

beds to the north and northeast of Steuben Valley. Perhaps the

best locality for observing the contact is along the railroad (R. W. &
O.) about } of a mile north of East Steuben station, where the shale

and the coarse grained limestone are within i or 2 feet of each other.

Beyond the map limits to the south, the sharp contact is well

shown in the bed of Nine Mile creek, ij miles southeast of Holland

Patent. A low anticline here brings up the upper Trenton Hme-

stone with Utica shale resting on either limb.

The typical Utica shale beds extend well up on the sides of Starr

hill where they reach an elevation of about 1560 feet. The lowest

shale beds east of Starr hill lie at about 1250 feet. Hence the thick-

ness of the Utica shale here must be something over 300 feet. A
1 Since the appearance of the Little Falls report it has become evident that the formation

therein mapped as " Trenton-Utica passage beds " is in reality a shaly eastern representative
of the upper Trenton limestone of the type section, as I suKRcstcd at the time [N. Y. State
Mus. Bui. 77, p. 63-64]. It seems also that this division is seF)arablo from the Trenton and
Utica as a lithologic unit throughout the Mohawk valley. For this shaly piuiso of the upper
Trenton I propose the name of Dolgeville shale, the full thickness with both contacts beinR
exposed in the banks of East Canada creek just below Dolgeville. [Signtd] H. P. Cushino
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thickness of approximately 600 feet in the southern part of the

Little Falls district is given by Gushing. The record of the Camp-
bell well near Utica shows 710 feet of the shale there. The deep

well at Rome shows a thickness of only 300 feet of shale. Thus

there seems to be a notable thinning of the Utica shale in passing

northwestward

.

Lorraine beds. The Lorraine beds of the Hudson River group

appear at only one place within the map limits, namely at the top

of Starr hill. The beds there show a thickness of about 200 feet

with the top not reached. As is usually the case in central New
York these lower beds appear to be destitute of fossils. Penn
mountain and other high hills just west of the Remsen quadrangle

are capped by the same formation.

There is no sharp line of demarcation between the Utica and

the Lorraine and thus an exact boundry line can not be drawn.

Passing upward the Utica black shales give way to generally lighter

colored, rather more sandy shales containing frequent thin beds

of gray sandstone. At times, however, the Lorraine shales closely

resemble the Utica shales. Good exposures may be seen on the

western side of Starr hill and also near the top of Penn mountain

at about the 1700 foot level.

STRUCTURAL FEATURES

Folds

The Paleozoic formations show a very perceptible southwest-

erly dip but it is by no means uniform. *For instance to the north

of Remsen and in the vicinity of Honnedaga the limestone beds

show very little departure from horizontality, while to the north

of Steuben Valley they show a dip of approximately 100 feet per

mile to the southwestward. Again in the bed of Mill creek, about

a mile above Gravesville, the limestones show a very sharp dip

of 15° to the southwest. In other cases the southwestward dip

is just enough to be noticeable in the outcrops. Thus we see that

strata which in a given locality He almost horizontal may within

a short distance show a comparatively steep dip giving rise to low
folds whose axes extend northwest and southeast.

Another set of folds whose axes extend northeast and southwest

are also more or less clearly distinguishable. Such are the folds

accompanying the Trenton fault and fold (below described). A
low anticlinal fold with similar strike has been observed to the

northeast of Steuben Valley where along one stream the limestone
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clearly dips to the west while along another stream a mile east the

dip is southeastward. In the stream bed below Grant the limestone

clearly dips northwestward thus suggesting the limb of a similar

fold there. Off the map limits, about 2 miles southeast of Holland

Patent and in the bed of Nine Mile creek, a very distinct anticline

with northeast-southwest strike is exposed. The upper Trenton

is here brought to view with shale dipping away on either side.

Aside from these larger folds numerous small ones occur, as for

example in the bed of West Canada creek. at Trenton Falls village.

Faults

Trenton fault and fold. A line of distinct faulting and folding

passes from near Prospect village for 9 miles southwestward to

Fig. I Section across the line of sharp folding 2^ miles south-
west of the village of Trenton. The minor faulting is not
shown in the drawing.

Stittville beyond the map limits. The line of disturbance is almost

straight and beginning east of Prospect, it passes near Prospect

station (R. W. & O. R. R.), just west of Trenton, thence off the

map through Holland Patent and to Stittville. That portion of

the line between Trenton and Holland Patent has been very

briefly described by Darton,^ but the more important part lying

between Trenton and Prospect is here described for the first time.

The writer has called the whole line of disturbance the Trenton

fault because it passes through the town of Trenton. The Trenton

fault is of interest for several reasons : because it is the most westerly

of all the series of Mohawk valley faults yet described; because it

is the only one of the series which shows thrust faulting ; and because

it is one of a very few which have the downthrow side on the west.

Two other faults of the series having downthrow on the west are

the Dolgeville fault and the branch of the Little Falls fault.

t^' N. Y. State Geol. 14th An. Rep't. iSy.s. p. 53-5.?.
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Between Trenton and Holland Patent the disturbance has

manifested itself chiefly as a sharp anticlinal fold with a steep

western front accompanied by comparatively slight faulting. The

above figure shows the condition of things here according to

the writer's conception.

According to Darton^ normal faulting has been the principal

cause of the displacement and as a result of slipping, the Utica

shales, on the downthrow side, have been bent upward while the

limestone beds on the upthrow' side have been bent downward.

According to him the upper Trenton has been sharply faulted

against the Utica, the amount of displacement being possibly as

much as 60 feet, A careful study of the limestone-shale contact

has failed to reveal any such sharp or extensive faulting as sug-

gested by Darton. According to the writer the steep dips of the

limestone and shale are due entirely to the development of an anti-

cline whose western limb is very steep and sometimes nearly ver-

tical so that it approaches the overturned type. As a result of

the folding and later removal of shale by erosion the limestone

beds do appear displaced or raised above the level of the shale

The difference in level is often 40 to 60 feet as Darton suggests

but it is not due chiefly to faulting.

If the lateral pressure which formed the anticline had continued,

a typical ovisrturned fold and finally a thrust fault would have de-

veloped. As it is, the only evidence of faulting is within the body
of the limestone itself, near the shale contact, where small thrust

faulting may occasionally be seen. All along the line between Hol-

land Patent and Trenton the harder, more resistant limestone beds

stand out as a low sharp ridge w^hile the softer shales on the west

have been worn down.

In the vicinity of Prospect station ij miles southwest of

Prospect there is also abundant evidence of disturbance. Here,

however, upper Trenton limestones only are present. Along

the small streams just north of the station they are seen to

be strongly folded, in one case the limestone beds standing in ver-

tical position. Also to the west of the station in the bed of Cin-

cinnati (Town Line) creek the limestone beds are much disturbed

by folding. In this vicinity some minor faulting has been noted

although for most part the disturbance shows itself in the folding.

Between Prospect station and Prospect village the country is.

deeply drift-covered, while at Prospect occurs the principal dis-

turbance visible along the line. A thrust fault of considerable

fe,> op. cit. p. 5 2-53-



Plate 6

W. J. Miller, photo.

Looking westward and parallel to the strike of the fault at Prospect. On
the right are thick beds of the upper Trenton; on the left are highly in-

clined, thin bedded middle Trenton strata; while between are broken and
crushed middle Trenton rocks. The water's edge on the right lies along
the fault plane.
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throw is clearly exhibited in the creek bottom between Prospect

falls and the highw^ay bridge. The topographic map is here not

accurate in detail and the following sketch map will give a better

idea regarding the location of the fault.

Before reaching the falls the stream flows due west and at the

falls makes a sharp turn to flow about 200 yards east-southeast till

the fault line is struck. At the latter point another sharp turn is

^---' -<io-

O 100
,^-^\ \ I I I « I I

•y

Fig. 2 Sketch map showing the course of West Canada creek and the position
of the fault near the village of Prospect

made so that the stream flows west-southwest for 50 or 60 yards,

and parallel to the fault line. Then the course of the stream is

due south to the highway bridge. Where the creek flows parallel

to the fault line the fault plane is clearly exposed and in reality

forms the north bank of the creek [see pi. 6 and 7]. The strike

of the fault is n. 70° e. and the dip of the fault plane is 55° to the

south. It is 3 thrust fault with the downthrow side on the north

[see fig. 3]. The rocks on the downthrow side are the thick bedded,

coarse crystalline limestones belonging at the summit of the Tren-

ton formation. These rocks form a bold rocky point extending

I
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eastward to the creek and they show variable dips of from 5° to

15° a little to the south of west. The rocks in the creek bed on

the upthrow side of the fault are middle Trenton limestones. A
short distance away from the fault plane these rocks are highly

inclined showing a uniform maximum dip of 35° a little to the east

of south. Continuing southward to the bridge higher and higher

Trenton strata are seen and the dip gradually diminishes to 12°.

Below the bridge the dip continues to decrease until finally at about

150 yards the strata lie in a horizontal position and the coarse lime-

stone of the uppermost Trenton is visible at the top of the gorge.

Still farther southward the rocks dip northward at a low angle.

In the immediate vicinity of the fault and on the upthrow side

the rocks are highly crushed and folded. This crushed zone is

M3.
rr^:^

^Cycgk Level

reet

Fig. 3 Section showing the condition of things at the fault near Prospect. Looking south-
west and parallel to the fault plane

about 40 feet wide [see fig. 3]. The rocks on the downthrow side

are not crushed and the fault plane is shown as a smooth clean

break [see pi. 7]. Along the fault plane slickensides are common
and also fault breccia made up of limestone fragments which have
often been recemented by white coarse crystalline calcite. On
both sides of the main fault plane there are a number of fault

slips of very small throw which represent minor fracturing in the

immediate vicinity of the main fault. Except for a slight south-

westward dip the strata at Prospect falls show no sign of disturb-

ance.

Because of the existence of the wide crushed zone on the upthrow
side the character of the folding in that zone can not be determined.

Hence the exact throw of the fault can not be given although it

can be fairly well approximated. As a result of the faulting the beds
of the middle Trenton have been brought up to the level of the

coarse crystalline beds of the upper Trenton and hence the fault

must be of the thrust or reversed type. A measurement by the



Plate 7

W. J. Miller, photo.

Looking north upon the fault plane at Prospect. Except at the extreme
left, the whole rock surface shown is that of the fault plane itself. The dark
streak near the left margin and nearly under the small dead tree represents

the contact between the crushed middle Trenton and the heavy bedded upper
Trenton.
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writer of the thickness of the upturned strata from the base of the

coarse crystalline beds to the crushed zone at the creek level near

the fault plane gave 140 feet. This result corresponds to within a

few feet of the thickness obtained by Prosser and Cumings for the

same set of strata farther down the gorge. According to those

authors the conspicuously contorted stratum opposite the top of

the lower fall of High fall occurs just above their zone A-^ or 144

feet below the top of the Trenton. This same contorted stratum

has been traced by the writer to near the fault and between it and

the fault there intervenes a thickness of 25 or 30 feet of still lower

strata. It is evident therefore that the beds as low at least as the

upper part of Prosser and Cumings zone A^ are thrown by faulting

against the gray crystalline upper Trenton beds. Thus the strati-

graphic throw of the fault (disregarding the crushed zone) is some-

thing like 140 feet. The throw or vertical displacement is prob-

ably from 30 to 50 feet greater than the stratigraphic throv\-. Be-

cause of the high angle of dip of the fault plane the heave (hori-

zontal displacement) must be considerably less than the throw.

Upturned strata are often present among the shales on the

downthrow sides of the Mohawk valley faults. They are due to an

updragging effect produced by normal faulting. At the Trenton

fault, however, the strata are upturned on the upthrow side and

were bent upward by the lateral pressure which first probably de-

veloped a fold and later a fracture so that the middle Trenton rocks

were pushed upon the upper Trenton.

Where the fault line would be expected to cross the creek about

J of a mile eastward the only sign of disturbance is a small but

very distinct fold in the limestone beds. Thus the fault above

described dies out so rapidly that within the \ mile it is entirely

gone and passes into a small fold. Be^^ond this the line of dis-

turbance can not be traced because of heavy drift deposits.

Minor faults. A number of small faults have been noted along

the gorge between High fall and Prospect but the throw is always

slight. The Trenton rocks have been considerably disturbed by
folding and faulting on Mill creek and one of its tributaries about

a mile above Gravesville. Sharp folding is well shown where the

line crosses Mill creek (at the mill), while folding accompanied by

faulting of unknown though small extent is exhibited where the

line crosses the tributary (the second one above Gravesville) a

quarter of a mile above its mouth. This Hne of disturbance strikes

n. 70° w. and it can not be traced across country.
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Dip of the Paleozoic formations

As the Paleozoic rocks were originally laid down nearly hor-

izontally movements since their deposition have caused them to have

a general southwestward dip. The amount of the dip is usually

small and may be clearly demonstrated by comparing the altitude

of given horizons within the Trenton at different places.

At Trenton Falls the top of the Trenton limestone is iioo feet

above sea level, while the same horizon was struck at 142 feet below

sea level in the Globe Woolen Mill well at Utica. Thus the differ-

ence in elevation of the same horizon between these points 1 4 miles

apart is 1242 feet, showing a southward dip of 90 feet per mile.

Again, the top of the Trenton i mile south of Alder Creek sta-

tion is at 1280 feet, while the same horizon in the Rome well is 205

feet below sea level. The difference in elevation is 1485 feet and

the distance is 18 miles, which shows a dip of 82 feet per mile for

the limestone.

At Grant, lower Trenton is exposed at 1200 feet, while at Graves-

ville 5 miles to the southwest the same beds lie at 900 feet, thus

giving a dip of 60 feet per mile.

The difference in elevation between the top of the Trenton at

Bardwell Mill and Remsen, which places are 4^ miles apart is ap-

proximately 40 feet, thus giving a dip of 9 feet per mile.

Over the western part of the town of Remsen the strata must lie

almost horizontal as shown by the outcrop of the upper Trenton

over such an area at practically the same elevation.

Uppermost Trenton beds are shown at Remsen and also at a

point ij miles northeast of Steuben valley. The distance between

these points is 2 J miles and the difference in elevation is about 250

feet, so that here the southwestward dip is about 100 feet per mile.

Certain marked variations from this general southwestward dip

due to the development of the Trenton fault and fold have already

been described.

Joints

The Precambric rocks are everywhere highly jointed and the

joint planes are always vertical or at high angles. After many ob-

servations the writer has not been able to make out any well

defined system. Even over short distances the directions are very

variable. Locally, however, two well developed joints may gen-

erally be seen crossing each other at rather high angles. Besides

these other minor and irregular joints are present.

The Paleozoic rocks, too, are thoroughly jointed and, as in the

case of the Precambric rocks, these joints are mostly nearly verti-
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cal. Although these joints show great variation in direction and

degree of development, nevertheless over most of the Paleozoic area

two sets running approximately east-west and north-south appear

to predominate. These are particularly well seen in the vicinity

of Trenton Falls and Remsen. The vertical walls of the gorge at

Trenton Falls are principally due to the breaking away of large

limestone masses along the north-south joint planes. The east-

west joints may here be seen extending across the stream at many
places, but especially at the falls themselves. The falls are all due

to the existence of the joints since when a large mass of limestone

is removed a vertical wall is left over which the water falls. Thus

the falls retreat and reform by the removal of joint blocks as, for

example, in the case of Sherman fall. Here at high water the

water falls over one joint plane on the eastern side and over an-

other a number of feet back on the west side. When the water

is low it all passes over the rear joint on the west [see pi. 2]. It

is very evident that, in the course of time, the whole block of lime-

stone left between the two joints will be removed.

In the bed of Cincinnati (Town Line) creek, from i to i J miles

iDelow Remsen an interesting drainage feature is due to the joint

planes in the coarse crystalline (upper Trenton) limestones. Sev-

•eral hundred yards above the bridge, at time of low water, the

stream disappears entirely through the joints and after a subter-

ranean course, mostly along the joints, it reappears near the bridge.

Foliated structure

A foliated or gneissic structure is highly characteristic of all the

Precambric rocks. It is exhibited best of all in the ancient Gren-

ville sediments, next best in the rocks of the Syenite-Grenville com-

plex, and least in the pure syenite. The excessive foliation of the

Grenville is accentuated by the alternating light and dark bands

above described. The foliation of the syenite though distinct is

brought out only by the dark, narrow, irregular, wavy streaks

passing through the otherwise homogeneous rock mass.

As a result of many readings it may be stated that the Pre-

cambric foliation planes all show a strike varying between n. 60°

e. and n. 80° e. This result agrees closely with that obtained by

Gushing for the Little Falls quadrangle and for the Long Lake

quadrangle of the mid-Adirondacks. The dip of the foliation

planes is sometimes north and sometimes south but nearly always

at very high angles. Often the Grenville and the Syenite-

Gren\'ille complex rocks are locally highly plicated or crumpled
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It is interesting to note that the strike of the Trenton fault and

fold, as well as the strike of a number of low folds within the region

corresponds closely to the strike of the Precambric foliation planes.

This shows that the pressures so different in intensity^and which

produced both sets of phenomena so widely separated in time,

acted in the same direction.

Contorted strata within the Trenton ^

Excellent examples of highly folded or contorted strata between

nonfolded strata may be seen along the sides of the gorge at Tren-

ton Falls. Dr J. M. Clarke has called the writer's attention to a

similar case of interbedded contorted limestones described by Sir

Feet.

Fig. 4 Highly folded and broken strata between nonfolded
strata as seen along the footpath opposite the crest oi High
falls. Drawn from nature

William Logan^ and occurring on the Forillon peninsula of Gaspe,

along the Gulf of St Lawrence. According to Clarke^ these con-

tortions lie in the Cape Bon Ami beds of the lower Devonic.

At Trenton Falls the folded beds lie at two distinct horizons

within the Trenton limestone. According to Prosser and Cumings*

who have rriade careful measurements of the thickness of the lime-

stone at this locality, the base of the lower contorted zone lies 144

feet below the top of the Trenton. This zone is from 4 to 6 feet

thick and is visible only at the crest of the lower part of High fall

and in the upper end of the gorge near Prospect where the strata

are highly inclined [see pi. 8]. Using the measurements of Prosser

and Cumings the base of upper folded zone lies about 65 or 70 feet

' See paper by the writer in Jour. Geol. 1908. 16:428-33.
2 Geol. Can. 1863. p. 391-92.
3 N. Y. Mus. Mem. 9.

*N. Y. State Geol. 15th An. Rep't, p. 615-27.



Plate 8

T. G. White, photo.

The lower contorted and broken zone as seen near the crest of the lower
of High fall (From N. Y. Acad. Sci. Trans, v. 15, pi. Ill, fig. A)
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below the top of the Trenton. This zone varies from about 8 to 15

feet in thickness and is well shown along the path opposite High

fall. From this point it may be" traced along the sides of the gorge

for nearly 2 miles to Prospect village.

The impure limestone layers of both the folded and the non-

folded portions average only a few inches in thickness and are

separated by thin shale bands. Within the folded zones the layers

are, in rare instances, scarcely folded or broken; sometimes they

are gently folded; most commonly they are highly folded or con-

torted ; while occasionally some of the layers are broken and pushed

or faulted over others.

Numerous observations show the strike of the folds to be from

n. 50° e. to n. 65° e. or practically parallel to the strike of the

Trenton fault and also parallel to the very low folds of the Trenton

limestone in this region.

It should be noted that these contorted strata occur only in a

very local district. As far as can be ascertained they are visible

only in the Trenton Falls gorge and in the bed of Cincinnati creek,

I J miles southwest of Prospect. Along Mill creek, above Graves-

ville, the contorted strata do not show in the excellent Trenton

section there exposed.

Cause of the folding. Vanuxem^ states that the folded layers

are more thoroughly crystalline than the layers above and below

and that as the material of the disturbed layers was being crystal -

lized it caused an expansion which manifested itself laterally by
throwing the layers into folds. However a careful study has

failed to show any real difference in degree of crystallization and

even if such difference could be found it is difficult to see how
simple crystallization could bring about such a considerable

expansion.

T. G. White^ cites Prof. W. O. Crosby as suggesting that the

folds may have been caused by the great weight of overlying

strata. But this does not explain the sharp and even overturned

folds and minor thrust faults which imply a distinct shortening

of the layers within the folded zones.

In some places the structure greatly simulates cross-bedding.

White^ gives photographs showing supposed overlap structure

and channel filling. Since these structures are associated in the

same zone, with truly folded and broken strata some other ex-

planation must be sought.

1 Geol. N. Y. 3d Dist. 1842. p. 90.
»,N. Y. Acad. Sci. Trans. 15:89-90.

».
. ' Op. cit. pi. 3, fig. B and pi. 4. ng. D.
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It has occurred to the writer that the cause may have been a

lateral compression which caused most of the limestone beds to

become denser without being folded, while certain other layers

yielded by folding. This would seem to imply a greater rigidity

for the folded zones, but if anything the evidence points to less

rigidity.

Regarding the Canadian occurrence above referred to Logan says

:

" It would appear as if the layers after their deposit had been con-

torted by lateral pressure, the underlying stratum remaining un-

disturbed, and had then been worn smooth before the deposition of

the next bed. Where the inverted arches of the flexures occur

some of the lower layers are occasionally wanting, as if the corru-

gated bed had been worn on the under as well as the upper side.'*"

But it is difficult to see how such a lateral pressure could cause-

certain layers to become highly folded and broken while the layers,

immediately below them are undisturbed. Also the apparently

worn character of the upper and lower sides, mentioned by Logan
and which is likewise true of the Trenton Falls occurrence, is left

without explanation.

It is thought that the folded structure at Trenton Falls was, in

realit}^ caused by a differential movement within the mass of the

Trenton limestone. That the whole body of the limestone has

been moved is clearly demonstrated by the existence of the thrust

fault at Prospect. It is easy to see how when the force of com-

pression was brought to bear in the region there would be a tend-

ency for the upper Trenton beds on the upthrow side to move
more easily and consequently faster than the lower Trenton beds.

For instance the portion A in figure 4 being separated from C by
an intermediate mass B of slightly less rigidity, would slide over

C and cause the portion B to become ruffled or folded. Occasion-

ally parts of B would become fractured or faulted. A similar

explanation would also apply to the lower folded zone. The
folded zones thus merely indicate horizons of weakness along

which the differential movement has taken place.

As thus explained it is evident why the strike of the minor folds,

the strike of the fault, and the strike of the large low folds of the

region should all be parallel and why the contorted strata should

be so local in occurrence, because all these phenomena were pro-

duced by the same local pressure. The differential movement
would also readily account for the rubbed or worn character of the

upper and lower sides of the contorted zone.

It is interesting to note that similar phenomena of contorted

between nonfolded strata have been observed in clay banks of
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Pleistocene age along Black river to the north of Trenton Falls

and also along the Canal feeder west of Forestport. The latter

occurrence has been described and figured by Vanuxem.^ Regard-

ing this phenomenon Vanuxem says: " No cause can reasonably

be assigned but different degrees of lateral pressure." The folding

is often so great, however, that the required differences in degree

of lateral pressure are altogether too great. The writer believes

that, in principle, the explanation given for the contorted limestones

may apply here also, except in the case of the clay beds the move-
ment of upper over lower masses may have been caused by ice ac-

tion or by having been pulled down the hillside by gravity. Or as

Salisbury and Atwood^ have suggested for such a phenomenon in

Pleistocene clay, that the cause may have been lake ice or " the

grounding of an iceberg on the surface before the overlying layers

were deposited." In any case the cause of the movement in these

superficial clays is very different from that of the ancient Trenton

limestones. Such interbedded contortions are very common in the

Pleistocene clays of New York, especially along the Hudson river

valley.

THE PALEOZOIC OVERLAP
As already stated the Paleozoic rocks overlap upon the Pre-

cambric. This was caused by a gradual sinking of the Adirondack

region while Paleozoic deposition was going on, so that the younger

formations encroached farther and farther upon the sinking land

mass.

Since the Potsdam sandstone nowhere outcrops along the south-

western border of the Adirondacks, any evidence for its presence

as the lowermost of these overlapping formations must be sought

for in deep well sections. This question has been clearly dis-

cussed by Professor Cushing who uses data furnished by both

Prosser and Orton.^ The writer here merely wishes to state the

general conclusion that in the Ilion, Utica and Rome wells the

presence of Potsdam sandstone has not been definitely proved

because of the difficulty in distinguishing Beekmantown and

Potsdam on the one hand and Potsdam and Precambric on the other.

Farther northward in certain Oswego county wells the presence

of the Potsdam has been demonstrated. Since the Potsdam does

not outcrop along the Precambric boundary line east of these wells

it is evident that younger formations overlap it upon the Pre-

cambric.

1 op. cit. p. 214-15.
'Jour. Geol. 1897. 5:14.3.

•Geology of the Vicinity of Little Falls. N. Y. State Mus. Bui. 77. 1905. p. 51-5^.
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Although the Beekmantown is not exposed within the map
Hmits there is no question regarding its presence as an overlapping

formation. In the northwest corner of the quadrangle, along

Black river, the Lowville and Precambric are so close together

as to preclude the presence of Beekmantown. Near the south

boundary at Cold brook, the Beekmantown is exposed and doubt-

less extends northward under the Trenton. In the wells to the

south and southwest at and near Utica and at Rome, the Beekman-
town is present showing a thickness which is not accurately known,

but which is quite certainly at least several hundred feet. Passing

northwestward from these wells to the Precambric boundary the

Beekmantown shows a diminution in thickness from several

hundred feet to nothing, which is just what would be expected in

the case of overlap.

LeveT

/4^= Gre MvtUe, Sy» Syenite. Sy a= Gj-ehvi Ut-Syehite. St= Trenton. Sh=-Ut ic« -Lorr<^i,he.

Hoi-; 1. scaXe ; X.inch= JUiUe , Ve»-t. Scale.' 1 i nch =14.00 fee t.

Fig. 5 Structural section across the region passing from Starr hill east-northeast and through
Ash ridge

Within the map limits the Trenton formation, so far as can be

determined, everywhere rests upon the Precambric, along the Pre-

cambric boundary. Along Black river, in the northwestern part

of the quadrangle, the Lowville may be seen practically in contact

with the Precambric. Thus the facts clearly show that the Trenton

overlaps the Beekmantown upon the Precambric.

The Trenton shows a thickness of 510 feet in the Globe Woolen
Mill well at Utica, 575 feet in the Chittenango well, and 435 feet

(including the Lowville) in the Rome well. Within the Remsen
quadrangle the maximum thickness of the Trenton including the

Lowville is about 300 feet. Along the Precambric boundary
there is strong evidence to show that the thickness of the Trenton is

much less. Such evidence may be found along the line between
Bardwell Mill, where upper Trenton is shown, and the mouth of

Little Black creek where Precambric outcrops. When the differ-

ence in elevation and the greatest possible slope of the Precambric

surface between these points are considered, it is evident that no
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such thickness as 300 feet of limestone can here be present. In

other words a well starting at the top of the Trenton at Bardwell

Mill would strike the Precambric much short of 300 feet. The

thickness of the Trenton here is probably not much over 150 feet.

This thickness compared with the greater thickness at Trenton

Falls and in the wells farther south and southwest is what would

be expected in the case of an overlap.

THE PRECAMBRIC SURFACE

Smoothness of the floor upon which the Paleozoics were deposited

There is considerable evidence to show that the Precambric floor

which received the Paleozoic sediments was a comparatively smooth

one (peneplain). Although the exact boundary line between the

Paleozoic and Precambric rocks can not be drawn because of the

heavy drift covering, nevertheless there are sufihcient exposures

on either side to indicate that the line is at least a fairly regular

one as shown upon the map. Such a boundary line w^ould be

caused by deposition of sediment upon a smooth surface and by

later elevation when the sediments would tend to wear off rather

regularly

.

Or again the smoothness of the Precambric floor is suggested by

the absence of isolated Paleozoic areas within the general Precam-

bric district and also by the absence of isolated Precambric areas

within the general Paleozoic district. If the Precambric floor had

been a rough surface, isolated areas (outliers and inliers) would be

expected, near the boundary line at least, where on the one hand

sediments had been filled into deep Precambric depressions or on

the other hand where Precambric knobs or hills would protrude

upward into the sediment and. by later erosion become exposed to

view. vSuch outliers or inliers have nowhere been found.

If the depressions occupied by the present streams of the Pre-

cambric area were completely filled the resulting surface would be

a comparatively smooth one sloping southwestward. This stronglv

suggests that the old floor was fairly smooth and that the rather

rugged topography now existing has been produced almost entirely

by stream erosion since the stripping off of the sediments.

There is reason to believe that the surface was not entirely free

from small hills or knobs which rose above the general level. In

the adjcnning Little Falls district Professor Gushing has described

a very clear-cut example of such a knob at Diamond liill'. Myers

> N. . late Muy. Bui. 7 7- P. .S7-.s8.
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liill in the north central part of the Remsen quadrangle may pos-

sibly represent such an ancient hillock. This hill rises abruptly

almost 200 feet above the surrounding country and is separated

from a still higher hill to the northeast by a narrow depression.

This depression is difficult of explanation on the basis of the exist-

ing drainage, but it may be readily accounted for by the action of

a Precambric stream.

Slope of the surface upon which the Trenton was being deposited

Not far beyond the map limits to the southeast the Trenton

shows an increase in thickness, towards the southwest, of about 100

feet in 5 miles. This indicates that the slope of the surface on

which the Trenton was being deposited was about 20 feet per mile

southwestward

.

The thickness of the Trenton formation (including the Lowville)

at Trenton Falls is probably not far from 300 feet. In the Globe

Woolen Mills well at Utica it is 510 feet, which is an increase of 210

feet in the distance of 14 miles. Hence the slope of the floor here

upon which the limestone was laid down was about 15 feet per mile

;southward.

In the Rome well the Trenton is 375 feet thick and 20 miles to

the northeast it is from 200 to 250 feet or an increased thickness

northwestward of from 125 to 175 feet. This indicates that the

surface receiving limestone deposition sloped 6 or 8 feet per mile

.southwestward.

Thus the general facts seem to be that the floor upon which the

Trenton was being laid down sloped 6 or 8 feet to 20 feet per mile

southwestward and that the slope was less in the northwestern part

of the region.

Present Precambric slope beneath the Paleozoics

At Northwood the Precambric lies at an elevation of 1220 feet,

while in the Campbell well near Utica it was struck at 1500 feet

below sea level. The distance between the points is 21 miles and

the difference in Precambric elevation is 2720 feet which shows a

present Precambric slope of 130 feet per mile southward.

The Precambric at Forestport lies at 11 40 feet and in the Rome
well at 1 105 feet below sea level, thus showing a difference in ele-

vation of 2245 feet in a distance of 20 miles or a slope southwest-

ward of about no feet per mile.

In the same way the difference in elevation between the Pre-

cambric at Forestport and at Vernon is found to be 2965 feet.
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The distance between the places is 30 miles and hence the slope

southwestward is about 100 feet per mile.

Slope of the surface where no Paleozoics now cover

At Forestport the Precambric outcrops at 11 40 feet and 6 miles

northeastward at 1500 feet. The difference in elevation is 360 feet

or the southwestward slope is 60 feet per mile.

At the mouth of Little Black creek the Precambric lies at 11 8a

feet and ij miles north of Reeds Mill it lies at 1900 feet. The dis-

tance is 10 miles and the difference in elevation is 720 feet. Hence
the Precambric slope is here 72 feet per mile southwestward.

At Northwood the Precambric is exposed at 1220 feet and to

miles northeastward at 2210 feet, showing a difference in eleva-

tion of 990 feet. The slope southwestward is thus nearly 100 feet

per mile.

From these considerations it is evident that the general Pre-

cambric slope where not now covered by the Paleozoics is much
less steep than where covered. This marked dift'erence is readily

accounted for b}' erosion and gives us some idea of the amount
of erosion in the Precambric surface since the Paleozoics were

removed. The original dip of the Paleozoics was found to be 50

to 100 feet per mile which is considerably less then the slope of

the Precambric beneath them. Also the dip of the Paleozoics is

very nearly the same as the present slope of the Precambric where

no Paleozoics cover.

ABSENCE OF THE DOLGEVILLE (UPPER TRENTON)
SHALES

The Dolgeville shales, formerly called the Trenton-Utica passage

series, and described by Gushing are always present between the

Trenton proper and the Utica shale in the Little Falls district.*

The rocks of the series are rather thin bedded, alternating lime-

stones and shales and are distinctly transitional in character. A
maximum thickness of about 100 feet is shown in the Little Falls

district. Over the entire Remsen quadrangle such transitional

beds are nowhere exposed, although the Trenton limestone covers

a wide area and in a number of places the Utica and Trenton may
be seen in close proximity if not in actual contact. A small area

in the southeast corner of the quadrangle especially that portic^n

known as Sand hill, is probably occupied by the Dolgeville shales

which here represent the northwestward extension of the sanie

* op. cit. p. 31-32. See also p. 20 of this report.
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formation as mapped upon the Little Falls quadrangle. Sand hill

and vicinity are covered by very deep glacial drift so that no rock

exposures whatever may be seen to ma-ke the mapping certain.

The characteristic absence of the Dolgeville shales over the

Remsen district as opposed to their presence over the Little Falls

district calls for an explanation. A careful comparison of the

sections in the two regions shows that the difference is probably

not as great as at first sight appears. The sections are here given

for comparison.

Type section in the Trenton Falls district

3 Utica shale j Thin bedded black shales somewhat calcareous at

300 + ft
I

base. (Sharp contact)

b Thick bedded, coarse grained, gray

crystalline beds, 30 ft. (Fairly

sharp contact)

a Thin bedded, impure beds with pro-

nounced shale partings, 1 10 + ft.

(No sharp contact)

Lower Trenton limestone j Thin bedded, impure limestones with

1 40 + ft j thin shale partings

Type section in the Little Falls district

3 Utica shale (as above)

600 -f ft (No sharp contact)

2 Dolgeville shales j Thin bedded, alternating limestone and shale

100 ft I layers of about equal thickness. (No sharp

contact)

1 Trenton limestone j Thin bedded impure limestones with thin

100 ft
( shale partings

These sections show a rapid thinning of the Trenton southwest-

ward. Even when the Lowville and Dolgeville shales are included

with the Trenton proper in the Little Falls district, the thickness

is only 200 feet as opposed to nearly 300 feet for the Trenton

formation at Trenton Falls. This thinning continues southeast-

wardly to Canajoharie. Thus a slower rate of subsidence east-

ward while the limestones were forming was doubtless an im-

portant factor in causing the thinning in that direction. But as

Gushing has suggested, a change in lithologic character of the
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formation'^across country might well be considered. From the

lithologic standpoint the most striking difference comes from a

comparison of the upper Trenton on the one hand with the Dolge-

ville on the other. The removal of the thin mass of coarse crystal-

line limestone from the Trenton Falls section and an increase in

thickness of the shale partings in the rest of the upper Trenton

there would result in a formation like that of the Dolgeville shales.

Such a change could have been effected by comparatively small

differences in conditions of deposition. This argument comes to

one with special force while looking at the thick mass of thin

bedded limestones with pronounced shale partings just beneath

the coarse crystalline limestone at Trenton Falls. The presence

of the pure coarse crystalline limestones around Trenton Falls

signifies clearer water conditions and the sharp contact with the

Utica shales signifies the sudden advent of muddy water,

although the sharpness of the contact is somewhat modified by
the calcareous character of the lower shale beds. In the vicinity

of Little Falls the transition from limestone to shale was more

gradual. Thus we see that the upper Trenton of Trenton Falls is

in all likelihood to be correlated with the Dolgeville of the Little

Falls section; that these correlated portions are lithologically not

greatly different; and that comparatively slight changes in the

conditions of deposition readily account for the absence of the

Dolgeville shales in the Trenton Falls district.

Minor evidences to show local changes in sedimentation in the

lower part of the Trenton formation near Little Falls are to be

found in the only occasional presence of the Black River beds and

the great variations in thickness of the Lowville.

GLACIAL GEOLOGY
In the Trenton Falls district there is abundant evidence to

prove the former presence of the Post-tertiary ice sheet. The evi-

dence consists chiefly in the glacial drift such as the till, morainic de-

posits, and the general sand and gravel deposits which are so widely

scattered over the Remsen quadrangle. Sometimes large areas

are so thoroughly drift covered that the underlying formations

are completely concealed from view. The heaviest accumulation

of drift appears to be over a broad area extending from southeast

to northwest across the map. In this area scarcely an exposure

can be found except here and there along the stream courses where

the drift has been worn through.
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The full significance of the glacial deposits of the Remsen quad-

rangle will not be known until careful work has been done in the

contiguous areas and in fact along the whole Mohawk valley.

The writings of Chamberlin,^ Brigham ^ and Gushing ^ are here

referred to as bearing directly upon the subject. Brigham, whose

work is particularly noteworthy, is now engaged in further study

of this problem. The discussion here presented is decidedly local

in its character, the purpose bein^ merely to record certain observa-

tions and to offer some suggestions which bear upon the broader

problem.

Ice erosion

As the ice slowly moved across the country the preglacial rock

surface was more or less scratched and eroded, but there is no good

reason for thinking that the old rock surface w^as profoundly

affected in this way. In the western part of the district, and
extending out for a considerable distance from the shale area the

heavy crystalline beds of the upper Trenton nearly always make
up the surface rock formation and no isolated shale masses can be
found. The shale rises rather abruptly above the limestone area

culminating in the high land around Starr hill. The writer inclines

to the belief that immediately before the advent of the ice, thin

shale masses extended farther eastward over the limestone. Cer-

tain it is that at one time the shale did thus extend out and that

it has been removed either by water erosion or by ice erosion.

As the ice moved across the country the tendency w^ould be for

the softer shales to be more easily removed than the more resistant

heavy beds of limestone. Both types of erosion should be con-

sidered and no doubt the stripping off action of the ice was im-

portant. Among the evidences favoring this view are : the presence

of the thin mass of coarse crystalline limestone over such a wide

area; the greater resistance to erosion of the limestone; the preva-

lence of glacial till full of shale fragments and directly overlying the

limestone.

Direction of ice movement

Chamberlin, in the report above referred to, makes the tentative

statement " that strong ice currents swept around the Adirondacks

and entered the Mohawk valley at either extremity, while a feebler

current, at the hight of glaciation probably passed over the Adiron-

dacks and gave to the whole a southerly trend." Observations

by later investigators have tended to bear out this view. This con-

» U. S. Geol. Sur. 3d An. Rep't., p. 361-65.
' Geol. Soc. Am. Bui. o, p. 183-210.
» N. Y. State Mus. Bui. 77, p. 73-81.
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elusion is based upon the direction of glacial striations and upon the

distribution of glacial deposits and topographic forms.

As regards rock striations the writer has but a single observation

to record and that is an unsatisfactory one. The striations occur

upon the syenite along Big Woodhull creek, 2 miles northeast of

Forestport. They bear approximately s. 30° e.^ The general

northwest-southeast distribution of the moraine deposits [see

below] agree closely with the reading above given. Also the

abundant shale fragments in the till to the north and east of Rem-
sen and Prospect were very largely derived from the shale around

Starr hill and this implies a general southeastward movement of

the ice. Down the Mohawk valley the striations and topographic

forms show an east and west arrangement. Along the northwest

border of the Adirondacks, as near Clayton, the writer has seen

many striations pointing southwestward. All these facts are

clearly in harmony with the idea of Chamberlin above quoted.

Since the Trenton Falls district is situated along the southwestern

side of the Adirondacks a southeastward movement would be

expected such as the records suggest. At the hight of glaciation

however this ice current must have given way largely to the more
general southward current across the Adirondacks. The dis-

tribution of erratics [see below] over the Remsen quadrangle as

well as for many miles southward confirms this belief.

Glacial till

Glacial till or ground moraine material is exposed at many places

throughout the district. Over the Precambric area the exposures

are not so common and the material is characteristically light

colored, very sandy and full of coarse gravel as may well be seen

along the State road w^est of Reeds Mill. The rock fragments in

this till represent various Adirondack rock formations. The best

exposures are found along the principal stream courses, as for

example in the vicinity of Enos. Over the Paleozoic area the till

varies much in character chiefly according to the kind of underlying

rock formation. Where the till rests upon the Utica shale it is

always dark colored and full of black shale fragments. Where
the limestone is the country rock the till is lighter colored and full

of limestone (usually coarse crystalline) fragments. Near the

shale contact and for some distance away from it the color and com-

position of the till is generally intermediate, containing both shale

> More recently the writer has observed good striae on the syenite near Hawkinsville,
just off the map to the northwest. These striae also bear abaut s. 30'^ e.
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and limestone. Such till is commonly seen between Remsen,

Hinckley, Trenton and Steuben valley. The till is nearly always

covered with sand or sand and gravel.

The best single exposure of glacial drift, including till at the bot-

tom, is at the sharp creek bend southwest of Hinckley [see pi. 9].

The creek is rapidly cutting into the soft drift material and an ex-

cellent section over 200 feet thick is exposed. In the bed of the

stream here upper Trenton limestone outcrops. Resting directly

upon the limestone is a thin bed (i or 2 feet thick) of stratified

sand clay. Above this comes a bed of bluish gray clay (till) full

of glaciated limestone boulders, together with some Adirondack

rocks. This bed makes up about J of the total hight of the bank.

Then comes a mass of sand crudely stratified and cross-bedded,

with some gravel streaks and making up approximately J the

hight of the bank. The upper J of the section is made up of

coarse gravel showing crude stratification and cross-bedding.

Till is also well shown at Remsen, east of Prospect and along the

streams, near the shale contact, north and northeast of Steuben

Valley.

Kame-morainic deposits

A broad belt of kame material extends across the map from

southeast to northwest. The width of this belt is generally

several miles and although it varies a good deal, and is of uncer-

tain extent, it is nevertheless a distinct feature of the region.

Strictly it must be regarded as a lateral moraine, but for most part

it partakes of the nature of a terminal moraine. The continuation

of this morainic belt southeastward across the Little Falls district

has been described by Gushing.^ It also continues northwestward

across the Port Leyden district as is clearly shown upon the newly

published topographic map. Presumably this moraine was formed

near the edge of the ice sheet during a pause in its retreat as it

was melting and retreating southwestward from the Adirondacks.

The character and depth of the deposits argue for a nearly stationary

condition of the ice for a considerable length of time. Sometimes
the deposits show no signs of stratification but at other times a crude

stratification is clearly evident, hence the application of the term
" kame-moraine." The stratification indicates deposition in con-

nection with water, probably emerging from along the ice edge,

and whose currents were shifting. The familiar " knob and kettle
"

structure of terminal moraine topography is often locally well de-

1 Op. cit. p. 75.



Plate 9

W. J. Miller, photo.

Section showing the character of the ghicial drift J/' niile

southwest of Hinckley, where West Canada creek makes a
sharp bend. The thickness of the section is about 200 feet.

Heavy beds of the upper Trenton are visible at the water
level to the left. The lower 50 feet is bluish gray till con-
taining striated limestone boulders; the middle 100 feet is

crudely stratified sand; while the upper 50 feet is cross-bed-
ded gravel.





Plate 10

W. J. Miller, photo.

Kame hills of the " kame moraine '' 2^/2 miles east of Remsen.
The view was taken from the top of a kame.
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veloped. The greatest accumulation of kame-moraine materials

(sand and gravel) is in the vicinity of Hinckley and for 5 or 6 miles

northward where it forms a ridge rising from 100 to 200 feet above

the surrounding country [see pi. 10]. Many kame hills and kettle

holes (not shown on the map) occur in this locality.

Sand hill at the extreme southeast is another example of the

kame-moraine hills. The deposit here consists of sand and gravel,

is crudely stratified, and is several hundred feet deep.

Minor kames occur i mile east of Bardwell Mill and 2 J miles

northwest of Enos, and 2 and 3 miles northeast of Remsen.

A little over a mile south of Forestport there is a group of kame
hills in the midst of which lies a " kettle hole," 30 or 40 feet in depth.

Three such hills forming a group, 3 miles northeast of Forestport

have a deep " kettle hole " between them.

Stratified clay deposits

Thinly stratified or laminated cla3^s have been noted in a number

of locations, and they certainly indicate the former presence of

lakes. Such clay beds, lying between the 1200 and 1300 foot

levels, occur over the whole area between West Canada and Black

creeks and to an unknown distance eastward beyond the map
limits. These clays also extend a little north of West Canada creek

and for a considerable distance south of Black creek. The best

exposures may be found along the creek south of Northwood and

along Black creek between Grant and Gray. Sand everyw^here

rests upon the clay-above the 1300 foot level. The evidence is con-

clusive that an extensive body of water once occupied the area here

described. The water, in all likelihood was held in by the ice front

or morainic deposits or both on the south side and by the high

Precambric land on the north side.

Similar clay beds outcrop extensively along Black river between

I and 2 miles southwest of Enos and again at the small lakes 2

miles east of Bardwell Mill. Between these points clay beds also

appear. The exposures all lie between the 1200 and 1260 foot

levels and argue for the existence of a lake of considerable size.

This water body and the one above described were at approximately

the same level and they may have been joined during part or all of

their „ .

Strat...^ ' clays ma}^ be seen along West Canada creek south of

Trenton Fano at a much lower level (740 feet). This water body

was formed at a later time when the ice had retreated farther south.

Another lake in the extreme northwest extending to an unknown
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distance beyond the map limits existed at an elevation of from iioo

to 1
1 50 feet. The clay beds are best shown along the canal feeder

between 2 and 3 miles northwest of Forestport and also along

Crystal creek and Cold brook. These and probably other water

bodies were doubtless formed behind the ice front or morainic

-deposits acting as a dam on the west.

Sand deposits

Extensive deposits of sand, frequently associated with gravel,

and more or less distinct from the kame-moraine material, occur

within the district. These sand areas, which are locally called
*' sand flats," for the most part lie east of the Precambric Pale-

ozoic boundary line. Many times these sands show no sign of strat-

ification while at other times a crude stratification can be made out.

The largest sand covered area lies between Alder Creek, Enos and

Myers hill and northwestward beyond the limits of the map. Over

this whole region occupying about 50 square miles scarcely any

Tock exposures can be found except along the principal stream

bottoms.

Sand flats are also found to the east, southeast and south of Enos.

The most interesting sand flat is the one lying between West

Canada and Black creeks. The topographic map shows it as a

flat topped bench or terrace. The sand is here from 50 to 100

feet deep and is underlain by the extensive clay beds above de-

scribed. Sand flats at lower levels also occur in the vicinity of

Trenton Falls.

The problem of the classification and origin of these sands is a

difficult one. It is evident from their varying character and dis-

tribution that no single explanation will account for them all. In

a general way at least the writer offers the suggestion that the

unstratified sands were largely deposited as simple drift or morainic

material, while the cruder stratified portions were partly the

result of overwash deposits from the edge of the ice and the moraine,

and partly delta deposits formed where the larger streams emerged

from the high Precambric land to the northwest.

The distribution of the sand flats, their absence from the Pre-

cambric highlands, the steep slopes of the stream beds and the

presence of much sandy drift over the Precambric highland, and
the ice and moraine barrier to the southv/est causing the formation

of the lakes and acting as a general obstruction to drainage would
altogether strongly argue for the delta method of origin of much of

the sand. Thus the sand overlying the clay between West Canada



Plate II

W. .1. Miller, I'lioto.

A glacial l)onl(ler or erratic in the bed of r)lack creek, ^
mile northwest of Grant. The rock is syenite and it rests

upon Trenton limestone. Limestone layers show at the left.

The loj^s are 13 feet long.
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and Black creeks was most likely pushed out over the clay as a
delta deposit by the creeks named. The heavy sands around

Trenton Falls are thought to be of later origin as delta deposits

from West Canada creek when the ice had retreated farther south.

Erratics

The whole region covered by the map is strewn with thousands

of glacial boulders or erratics. These erratics are mostly repre-

sentatives of the Precambric formations, even over the Paleozoic

area. They vary in size from those which are very small to

others which are lo or 12 feet across and weigh from 50 to nearly

100 tons apiece. The accompanying photograph [pi. 11] shows a

large syenite erratic resting on the Trenton limestone in the bed of

Black creek below Grant. Glacial boulders of considerable size

are often associated with the kame-moraine deposits as for example

north of Hinckley. Over the typical sand flat areas they are

generally absent and this is probably due to the deposition of

these sands after the retreat of the ice thus causing them to be

buried and lost to view except along the stream channels where they

have been again exposed by subsequent erosion of the sands. The
erratics over the Precambric area cause trouble in mapping because

it is often difficult to distinguish between them and true outcrops.

In the fields around Remsen and Alder Creek station hundreds of

large erratics may be seen.

The distribution of these glacial boulders whose source was in

the Adirondacks, over the southwestern portion of the district as

for instance over Starr hill and to the west as well as for many
miles south of this region indicate that at the hight of glaciation

the predominating ice current was southerly rather than south-

easterly.

Drainage

For the most part the larger streams such as Black river, West
Canada and Black creeks, now occupy the same channels that they

did during preglacial times. The most noticeable exception is the

course of West Canada creek below Prospect. Between Prospect

and Trenton Falls, West Canada creek certainly passes through a
postglacial channel as shown by the series of waterfalls and the

steep sided gorge. The writer has every reason to agree with

Brigham^ who has discussed the matter and who makes the follow-

ing tentative statement. " It is held as possible that before glacial

' Geol. Soc Am. Bui. 1898, 9:191.
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times its course may have continued to the southwest, past Holland

Patent, along Nine Mile Creek valley to the Mohawk, near Oriskany.

The evidences are a broad open valley, adequate to the Ohio or

Susquehanna, at Holland Patent and Stittville, now occupied by
a minor stream; the more normal arrangement of drainage thus

postulated; massive barriers of glacial debris north and east of

Holland Patent; superior altitude of West Canada creek bottom

below Trenton Falls as compared with Holland Patent ; a very level

stretch of some five miles of the West Canada creek about Poland,

and the constriction of the valley about Middleville. The sup-

position is that morainic obstruction blocked the old channel and
sent the creek across a col not far from Middleville."

The course of the preglacial stream between Prospect and Hol-

land Patent is not certainly known but it was probably a short

distance south of the fault-fold line judging by the heavy drift

deposits and lack of rock exposures there. Above Hinckley, West
Canada and Black creeks are in or close to their preglacial channels

which have been so thoroughly drift filled that the only rock ex-

posure is at Grant. The small rock channel at Grant probably

means that the stream has slightly diverged here.

Black river above Enos is certainly in its old channel while at

Enos and for several miles down the stream appears to have aband-

oned its old course. The rock gorge at Enos is certainly of recent

origin. The lower course of the stream upon the map seems to

follow the preglacial channel except possibly at Forestport where

there may have been a slight divergence. Where the railroad

crosses Big Woodhull creek the stream is out of its old course as

shown by the steep sided rock channel. Town Line (Cincinnati)

creek must occupy a postglacial channel between Remsen and
near its mouth, as is particularly well shown by several waterfalls

and the small gorge northeast of Trenton village.

ECONOMIC GEOLOGY

Soils

The best soils are found over the Paleozoic rock area, the richest

farming section covering the western portions of the towns of

Remsen and Trenton and the eastern portion of Steuben. Over

the section named the drift is generally shallow and the shale and

limestone soils make rich farming lands.

The whole region of the kame-moraines and sand flats is character-

istically barren, the soil generally consisting of almost pure loose

sand which does not afford proper nourishment for plant life unless
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well fertilized. In every case, over this region however, where the

clay beds are at or near the surface more fertile spots are to be found.

The potato crop seems to be best adapted to these sandy soils.

In the region to the north and east of Forestport and of Grant

many deserted farms may be seen. Formerly the people who
lived in these districts were mostly engaged in the timber business,

but since the removal of the timber the soils alone have often been

too poor to support the families.

The northwestern Precambric highlands are not so heavily drift

covered; deep soils are scarce; and the region is mostly wooded.

Where occasional patches of soil can be found they are generally

fairly productive.

Building stone

The coarse crystalline limestones of the uppermost Trenton

afford the best building stone in the district. This rock occurs

in thick beds separated by thin shale partings and hence is easy to

quarry. A number of large quarries have been opened along West
Canada creek between Prospect and the railroad bridge. Quarries

near Prospect are now in operation for the production of building

stone. This limestone has also been burnt for lime. The same

rock has been quarried along the fold-fault line between Trenton

and Holland Patent ; north of Steuben Valley and along the creek

south of Remsen. The extent of the limestone as a surface rock is

given above.

The Lowville limestone outcropping along Black river at the

extreme northwest is not worked but it would make an excellent

building stone.

Because of the expense involved in quarrying and cutting the

Precambric rocks have been very little used for building purposes.

The railroad company has quarried the stone at Meekerville and

at the point where the railroad crosses Big Woodhull creek, for local

use in the bridge abutments.

Road material

An unlimited supply of excellent road material is to be found

over the whole Precambric area. Most of these rocks would be

very suitable although the pure syenite because of its hardness and

resistance to wear is best. The expense in quarrying and the

general lack of interest in good roads has prevented its usage to

any extent.

A rock which is more easily available and better adapted to the

usual kind of road work is the coarse limestone at the top of the
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Trenton. This rock is much softer than the syenite although it

withstands a reasonable amount of wear. The middle and lower

Trenton limestones afford road material of medium quality.

Sand and gravel

Sand and gravel of good quality occur in practically unlimited

quantities, especially over the moraine and sand flat belt. The
railroad company has removed large quantities from a number of

places along their lines. Much sand is being shipped by canal from

northwest of Forestport to Syracuse and other interior points to be

used for building purposes.

Clay

The clay underlying the sand flat between West Canada and Black

creeks is of excellent quality and almost unlimited in quantity.

It is very fine grained, free from grit or gravel and would be well

suited for the manufacturing of brick, tile etc. The clay beds

farther northwest are of similar quality.

Iron ore

In the Precambric area some prospecting for iron ore has been

done in at least two localities. One of these is situated about J mile

south of Ash ridge and on the divide between Hare brook and Big-

brook while a second place is about J mile north of Enos. The
prospects are small pits made largely by blasting. The ore is

magnetite which occurs in a coarse grained rock, and associated

with feldspar, ranging from oligoclase to labradorite, and a con-

siderable percentage of quartz. The ore-bearing rock is usually

associated with a dark gray banded rock in which the dark bands

are very biotitic. The best specimens found by the writer did not

contain more than 20% of magnetite. Many years ago some ore

was shipped out but the quality was found to be too poor. There

is nothing to indicate that further prospecting at the places men-
tioned would bring to light any good ore. Magnetite is a very

common constituent of the syenite rocks and at times it appears

to be particularly rich in what the writer regards as segregation

masses. Small patches of magnetite have been often observed

especially in the more syenitic rocks of those mapped as Syenite-

Grenville. It should be noted that the Salisbury iron mine a number
of miles to the southeast as well as the prospects here described

all occur within the Syenite-Grenville areas. Possibly the close

association of the syenite and Grenville in some way made the

conditions for segregation more favorable.



INDEX
Adirondack region, geologic his-

tory, 6.

Alder Creek, 20, 28, 44, 45.

Andesine, 13.

Anorthoclase, 11, 12, 13, 14, 15.

Anos Siding, 12.

Apatite, 11, 12, 13.

Asaphus platycephalus, 19, 20.

Ash ridge, 14, 34, 48.

Atwood, W. W., cited, 33.

Augite, II, 12, 13.

Bardwell Mill, 20, 28, 34, 43.

Beekmantown limestones, 7, 16, 34.

Bellerophon bilobatus, 19, 20.

Big brook, 48.

Big WoodhuU creek, 9, 14, 41, 46, 47.

Biotite, 10, II, 12.

Biotite mica, 11, 13, 15.

Black creek, 9, 16, 20, 43, 44, 45, 46,

48.

Black river, 8, 9, 17, 33, 34, 43, 45,

46, 47.

Black River limestones, 7, 16, 17, 39.

Brigham, A. P., cited, 8, 40, 45.

Bronzite, 11, 12, 13.

Building stone, 47.

Calymmene callicephala, 19, 20.

senaria, 19.

Canajoharie, 38.

Ceraurus pleurexanthemus, 19. y.o.

Chamberlin, T. C, cited, 40.

Chlorite, 13.

Cincinnati creek, 9, 20, 24, 29, 31, 46.

Clarke, J. M., cited, 18, 30.

Clay, 43-44, 48.

Clayton, 41.

Cold brook, 16, 34, 44.

Contorted strata within the Trenton,

30-33-

Crinoid segments, 19, 20.

Crosby, W. O., cited, 31.

Crystal creek, 16, 17, 44.

Crystalline limestones, 9.

Cumings, E. R., cited, 17, 18, 19, 20,.

27, 30.

Cushing, H. P., cited, 6, 10, 16, 20, 21,

22, 29, 33, 35, 37, 38, 40, 42.

Cyrtoceras sp., 19.

Dalmanella testudinaria, see Orthis.

(Dalmanella) testudinaria.

Darton, N. H., cited, 18, 23, 24.

Dendrocrinus gracilis, 20.

Diamond hill, 35.

Dikes, 7.

Dip of the Paleozoic formations, 28.

Diplograptus amplexicaulis, 19.

Dolgeville fault, 23.

Dolgeville shales, 20-21 ; thickness,.

37 ; absence of, 37-39.

Drainage, 8-9, 45-46.

Economic geology, 46-48.

Endoceras proteiforme, 19, 20.

Enos, 9, 10, 14, 15, 43, 44, 46, 48.

Enstatite, 11, 12, 13.

Erratics, 45.

Escharopora recta, 20.

Faults, 7, 23-27.

Feldspar, 10, 11, 12, 13, 15, 48.

Folds, 22-23.

Foliated structure of Precambric

rocks, 29-30.

Forestport, 11, 12, 14, 15, 33, 36, 37-

41, 43, 44, 46, 47.

Fourth lake, 10.

Gabbro, 11, 15.

Garnet, 10, 11, 15.

Glacial boulders, 45.

Glacial geology, 39-46.

Glacial till, 41-42.

Gneiss, sec Grenville rocks ; Syenite

gneiss.

Grant, 20, 23, 28, 43, 45, 46. 47.

49



50 NEW YORK STATE MUSEUM
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Rafinesquina aiternata, 19, 20.

var. nasula, 20.

deltoidea, 19, 20.

Reeds Mill, 12, 27> 4i-

Remsen, 20, 22, 28, 29, 41, 42, 43, 45,

46, 47-

Road metal, 47-48.

Rome, 18, 22, 28, Z2>^ 34, 36.

Salisbury, R. D., cited, 2)2)-

Salisbury iron mine, 48.

Sand, 44-45, 48.

Sand hill, yj, 43.

Sherman fall, 29.

Sillimanite, 11, 15.

Smyth, C. H. jr., cited, 10, 14.

Soils, 46-47.

Starr hill, 8, 21, 22, 34, 40, 41, 45.

Steuben, 46.

Steuben valley, 20, 21, 22, 28, 42, 47.

Stictopora sp., 19.

cf. acuta, 20.

Stittville, 23, 46.

Strophomena cf. scofieldi, 19, 20.

Structural features, 22-^2,.

Syenite, 13 ; foliated structure, 29.

Syenite gneiss, 12-13.

Syenite-Grenville complex, 13-15

;

foliated structure, 29.

Tellinomya dubia, 19.

Till, 41-42.

Titanite, 12, 13.

Topography, 8-9.

Town Line creek, 9, 20, 24, 29, 46.

Trematis terminalis, 19, 20.

Trenton, 20, 24, 42, 46, 47.

Trenton Falls, 17, 18, 23, 28, 29, 30,

32, 23, 35, 38, 39, 43, 44, 45, 46.

Trenton Falls district, description,

18; type section, 38.

Trenton Falls gorge, 31.

Trenton formation, 16-20, 34

;

thickness, 34, 36.

Trenton limestones, 7, 17-20, 38, 42;

thickness, 18, 20; fault and fold,

23-27; dip, 28; joint planes, 29;

contorted strata within, 30-33;

slope of surface upon which it was
being deposited, 36; building stone,

47; road material, 48.

Trenton-Utica passage series, 20, 21,

37-

Utica, 18, 22, 28, 33, 34, z6.

Utica shales, 7, 21-22, 38; thickness,

21.

Vanuxem, Lardner, cited, 18, 31, 33.

Vernon, 36.

West Canada creek, 8, 9, 15, 17, 18,

23, 43, 44, 45, 46, 47, 48; sketch

map showing course of, 25.

White, T. G., cited, 18, 31.

Wilmurt sheet, limestone, 10.

Woodhull, 12.

Zircon, 11, 12, 13.

Zygospira rccurvirostra, 19, 20.
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1904. 138P. 20c. IQ06. i86p. 4ipl. 35c.

1905. I02p. 23pl. 30c. 1907. 2i2p. 63pl. 50c.
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Since 1898 these reports have been issued as bulletins Reports 3-4, 17 are out of print,
other reports with prices are:

Repoit Price Report Prict

10 $.35 18 (Bul.64)$ao
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Separate reports for 1871-74, 1876, 1888-98 are out of print Report for 1899 may be had
for 20c; 1900 for soc. Since 190 1 these reports have been issued as bulletins.

Descriptions and illustrations of edible, poisonous and unwholesome fungi of New York
have also been published in volumes i and 3 of the 48th (1894) museum report and in volume
I of the 49th (1895), sist (1897), 52d (1898), S4th (1900), ssth (1901). s6th (1902), 57th
(igo.^), 58th (1904), 59th (1905) and 60th (1906) reports. The descriptions and illustra-

tions of edible and unwholesome species contained in the 49th, sist and sad reports have
Deen revised and rearranged, and, combined with others more recently prepared, constitute
Museum memoir 4-
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I Zoology 43 Zoology 85 Economic Geology
2 Botany 44 Economic Geology 86 Entomology
3 Economic Geology 45 Paleontology 87 Archeology
4 Mineralogy 46 Entomology 88 Zoology
5 Entomology 47 ^ ,

" 89 Archeology '

6 48 Geology 90 Paleontology
7 Economic Geology 49 Paleontology 91 Zoology
8 Botany 50 Archeology 92 Paleontology
9 Zoology 51 Zoology 93 Economic Geology

10 Economic Geology 52 Paleontology 94 Botany ,_

I 1 53 Entomology 95 Geology
1 2 " 54 Botany 96

"

13 Entomology 55 Archeology 97 Entomology
T4 Geology 56 Geology 98 Mineralogy
1 s Economic Geology 57 Entomology 99 Paleontology
16 Archeology 58 Mineralogy 100 Economic Geology
17 Economic Geology 59 Entomology lOI Paleontology
18 Archeology 60 Zoology 102 Economic Geology
ly Geology 61 Economic Geology. 103 Entomology
20 Entomology 62 Miscellaneous 104 ((

2 t Geology 63 Paleontology los Botany
22 Archeology 64 Entomology 106 Geology
23 Entomology 65 Paleontology 107

"

24 66 Miscellaneous 108 Archeology
25 Botany 67 Botany 109 Entomology
26 Entomology 68 Entomology no "

^
27 „ " 69 Paleontology III Geology
28 Botany 70 Mineralogy 112 Economic Geology

' 29 Zoology , 71 Zoology 113 Archeology
30 Economic Geology 72 Entomology 114 Paleontology
31 Entomology 73 Archeology 115 Geology
32 Archeology 74 Entomology 116 Botany
33 Zoology 75 Botany 117 Archeology
34 Paleontology 76 Entomology 118 Paleontology
35 Economic Geology 77 Geology 119 Economic Geology
36 Entomology 78 Archeology 120 "

37 79 Entomology 121 Director's report for 1907
38 Zoology 80 Paleontology 122 Botany
39 Paleontology 81 123 Economic Geology
40 Zoology 82 124 Entomology
41 Archeology 83 Geology 125 Archeology
42 Paleontology 84 126 Geology

Bulletins are also found with the annual reports of the museum as follows:

Bulletin Report Bulletin Report Bulletin Report Bulletin Report

12-1S 48, V. I 64 56, V. 3 86 58, V. S III 60, V. 2

16, 17 50, V. I 65 56, V. 2 87-89 58. V. 4 112 60, V. I

18, 19 51, V. I 66, 67 56, V. 4 90 58. V. 3 113 60, V. 3
20-25 52, V. I 68 56, V. 3 91 58. V. 4 114 60, V. I

26-31 S3. V. I 69 56, V. 2 92 58, V. 3 115 60, V. 2

32-34 54, V. I 70, 71 57, V. I, pt I 93 58, V. 2 116 60, V, I

35, 36 54, V. 2 72 57, V. I, pt 2 94 58, V. 4 117 60, V. 3
37-44 54, V. 3 73 57, V. 2 95. 96 58. V. I 118 60, V. I

45-48 54, V. 4 74 57, V. I, pt 2 97 58, V. 5
49-54 55, V. I 75 57, V. 2 98, 99 59. V 2 Memoir
SS 56, V, 4 76 57, V. I, pt 2 100 59. V. I 2 49. V. 3
56 56, V. I 77 57, V. i.pti lOI 59. V. 2 3, 4 53, V. 2

57 56, V. 3 78 57, V. 2 I02 59. V. I 5. 6 57. V. 3
58 56, V. I 79 57, V. I, pt 2 103-5 59. V, 2 7 57, V. 4
59, 60 56. V. 3 80 57, V. I, pt I 106 59. V. I 8, pt 1 59. V. 3
61 56, V. I 81. 83 58, V. 3 107 60, V. 2 8, pt 2 59, V. 4
62 56, V. 4 83. 84 58, V I 108 60, V. 3 9 60, V. 4
63 56, V. 2 8S 58, V. 2 109,no1^0. V. I 10 60, V. 5



MUSEUM PUBLICATIONS

The figures at the beginning of each entry in the following list, indicate its number as a
museum bulletin.

Geology. 14 Kemp, J. F. Geology of Moriah and Westport Townships,
Essex Co. N. Y., with notes on the iron mines. 38p. il. 7pl. 2 maps.
Se]-t. 1895. Free.

19 Merrill, F. J. H. Guide to the Study of the Geological Collections of

the New York State Museum. i64p. iiQpl. map. Nov. 1898. Out of

print.

21 Kemp, J. F. Geology of the Lake Placid Region. 2 4p. ipl. map. Sept.

1898. Free.

48 Woodworth, J. B. Pleistocene Geology of Nassau County and Borough
of Queens. 58p. il. 8pl. map. Dec. 1901. 25c.

56 Merrill, F. J. H. Description of the State Geologic Map of 1901. 42p.
2 maps, tab. Nov. 1902. Free.

77 Cushing, H. P. Geology of the Vicinity of Little Falls, Herkimer Co.
98p. il. i5pl. 2 maps. Jan. 1905. 30c.

83 Woodworth, J, B. Pleistocene Geology of the Mooers Quadrangle 62p.
25pl. map. June 1905. 25c.

84 Ancient Water Levels of the Champlain and Hudson Valleys 2o6p.
il. iipl. 18 maps. July 1905. 45c.

05 Cushing, H. P. Geology of the Northern Adirondack Region. i88p.
i5pl. 3 maps. Sept. 1905. 30c.

96 Ogilvie. I. H. Geology of the Paradox Lake Quadrangle. 54p.il. T7pl
map. Dec. 1905. 30c.

106 Fairchild, H. L. Glacial Waters in the Erie Basin. 88p. i4pl. 9 maps.
Feb. 1907. Out of print.

107 Woodworth, J. B.; Hartnagel, C. A.; Whitlock, H. P.; Hudson, G. H.;
Clarke, J. M. : White, David; Berkey, C. P. Geological Papers. 388p.
54pl. map. May 1907. 90c, cloth.

Contents: Woodworth, J. B. Postglacial Faults of Eastern New York.
Hartnagel. C. A. Stratigraphic Relations of the Oneida Conglomerate.

Upper Siluric and Lower Devonic Formations of the Skunnemunk Mountain Region.
Whitlock, H. P. Minerals from Lyon Mountain, Clinton Co.
Hudson, G. H. On Some Pelmatozoa from the Chazy Limestone of New York.
Clarke, J. M. Some New Devonic Fossils.

An Interesting Style of Sand-filled Vein.
Eurypterus Shales of the Shawangunk Mountains in Eastern New York.

White, David. A Remarkable Fossil Tree Trunk from the Middle Devonic of New York.
Berkey, C. P. Structural and Stratigraphic Features of the Basal Gneisses of the

Highlands.

Ill Fairchild, H. L. Drum] ins of New York. 6op. 2 8pl. 19 maps July
1907. Out of print,

115 Cushing, H. P. Geology of the Long Lake Quadrangle. 88p. 2opl.
map. Sept. 1907. 25c.

126 Miller, W. J. Geology of the Remsen Quadrangle. 54p. il. 11 pi. map.
Jan. 1909. 25c.

Fairchild, H. L. Later Glacial Waters in Central New York. In press.

Berkey, C. P. Geology of the Highlands of the Hudson. In preparation.
Cushing. H. P. Geology of the Theresa Quadrangle. In preparation.
Economic geology. 3 Smock, J. C. Building Stone in the State of New

York. i54p. Mar. 1888. Out of print.

7 First Report on the Iron Mines and Iron Ore Districts in the State
of New York. 78p. map. June 1889. Out of print.

ID Building Stone in New York. 21 op. map, tab. Sept. 1890. 40c.
11 Merrill, F. J. H. Salt and Gypsum Industries of New York. 94p. i2pl.

2 maps. II tab. Apr. 1893. [50c]

12 Ries, Heinrich. Clay Industries of New York. 174P. ipl. il, map. Mar.
1895. 30c.

15 Merrill, F. J. H. Mineral Resources of New York. 240P. 2 maps.
Sept. 1895. [50c]

17 Road Materials and Road Building in New York. 52p. i4pl. 2 maps.
Oct. 1897. 15c.

30 Orton, Edward. Petroleum and Natural Gas in New York. 136P il.

3 maps. Nov. 1899. 15c.

35 Ries, Heinrich. Clays of New York; their Properties and Uses. 456p.
i4opl. map. June 1900. $1, cloth.
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44 Lime and Cement Industries of New York; Eckel, E. C. Chapters
on the Cement Industry. 33 ap. loipl. 2 maps. Dec. 1901. 85c, cloth.

61 Dickinson, H. T. Quarries of Bluestone and other Sandstones in New
York. ii4p. i8pl. 2 maps. Mar. 1903. 35c.

.85 Rafter, G. W. Hydrology of New York State. 902p. il. 44pl. 5 maps.
May 1905. $1.50, doth.

93 Newland, D. H. Mining and Quarry Industry of New York. 78p.

July 1905. Out of print.

100 McCourt, W. E. Fire Tests of Some New York Building Stones. 4 op.
26pl. Feb. 1906. 15c.

102 Newland, D. H. Mining and Quarry Industry of New York. 2d
Report. i62p. June 1906. 25c.

112 Mining and Quarry Industry 1906. 82p. July 1907. 15c
Tig Newland, D. H. & Kemp, J. F. Geology of the Adirondack Magnetic

Iron Ores with a Report on the Mineville-Port Henry Mine Group.

184P. i4pl. 8 maps. Apr. 1908. 35c.
120 Mining and Quarry Industry 1907. 82p. July 1908. 15c.

123 & Hartnagel, C. A. Iron Ores of the Clinton Formation in New
York State. 76p, il. 14 pi. 3 maps. Nov. 1908. 25c.

The Sandstones of New York. In preparation.
Mineralogy. 4 Nason, F. L. Some New York Minerals and their Localities.

22p. ipl. Aug. 1888. Free.

58 Whitlock, H. P. Guide to the Mineralogic Collections of the New York
State Museum. i5op. il. 39pl. 11 models Sept. 1902. 40c.

70 New York Mineral Localities, nop. Oct. 1903. 20c.

98 Contributions from the Mineralogic Laboratory. 38p. 7pl. Dec.
1905. 150.

Paleontology. 34 Cumings, E. R. Lower Silurian System of Eastern Mont-
gomery County; Prosser, C. S. Notes on the Stratigraphy of Mohawk
Valley and Saratoga County, N. Y. 74p. i4pl. map. May 1900. 15c.

39 Clarke, J. M. ; Simpson, G. B. & Loomis, F. B. Paleontologic Papers i.

72p. il. i6pl. Oct. 1900. 15c.

Contents: Clarke, J. M. A Remarkable Occurrence of Orthoceras in the Oneonta Beds of
the Chenango Valley, N. Y.
Paropsonema cryptophya; a Peculiar Echinoderm from the Intumescens-zone

(Portage Beds) of Western New York.
Dictyonine Hexactinellid Sponges from the Upper Devonic of New York.
The Water Biscuit of Squaw Island, Canandaigua Lake, N. Y.

Simpson, G. B. Preliminary Descriptions of New Genera of Paleozoic Rugose Corals,
Loomis, F. B. Siluric Fungi from Western New York,

42 Ruedemann, Rudolf. Hudson River Beds near Albany and their Taxo-
nomic Equivalents. ii6p. 2pl. map. Apr. 1901. 25c.

45 Grabau, A. W. Geology and Paleontology of Niagara Falls and Vicinity.

286p. il. i8pl. map. Apr. 1901. 65c; cloth, 90c.

49 Ruedemann, Rudolf; Clarke, J. M. & Wood, Elvira. Paleontologic
Papers 2. 2 4op. i3pl. Dec. 1901. 40c.

Contents: Ruedemann, Rudolf, Trenton Conglomerate of Rysedorph Hill.
Clarke, J, M. Limestones of Central and Western New York Interbedded with Bitumi-

nous Shales of the Marcellus Stage.
Wood, Elvira. Marcellus Limestones of Lancaster, Erie Co., N. Y.
Clarke. T. M. New Agelacrinites.

Value of Amnigenia as an Indicator of Fresh-water Deposits during the Devonic of
New York, Ireland and the Rhineland.

52 Clarke, J. M. Report of the State Paleontologist 1501. 28op. il. lopl.

map, I tab. July 1902. 40c.

63 Stratigraphy of Canandaigua and Naples Quadrangles, 78p. map.
June 1904. 25c.

65 Catalogue of Type Specimens of Paleozoic Fossils in the New York
State Museum. 848P. May 1903. $1.20, cloth.

69 Report of the State Paleontologist 1902. 464P. 52pl. 7 maps Nov.
1903. $1, cloth.

80 —-— Report of the State Paleontologist 1903. 396p. 29pl. 2 maps.
Feb. 1905. 85c, cloth.

81 & Luther, D. D. Watkins and Elmira Quadrangles. 32p. map.
Mar. 1905. 25c.

82 Geologic Map of the Tully Quadrangle. 4op. map. Apr. 1905 20c.
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90 Ruedemann, Rudolf. Cephalopoda of Beekmantown and Chazy For-
mations of Champlain Basin. 224P. il. 38pl. May 1906. 75c, cloth.

92 Grabau, A. W. Guide to the Geology and Paleontology of the Schoharie
Region. 3T4p. il. 26pl. map. Apr. 1906. 75c, cloth.

99 Luther, D. D. Geology of the Buffalo Quadrangle. 32P. map. May
1906. 20c.

loi Geology of the Penn Yan-Hammondsport Quadrangles. aSp.
map. July 1906. 25c.

114 Hartnagel. C. A. Geologic Map of the Rochester and Ontario Beach
Quadrangles. 36p. map. Aug. 1907. 20c.

118 Clarke, J. M. & Luther, D. D. Geologic Maps and Descriptions of the
Portage and Nunda Quadrangles including a map of Letchworth Park.
5op. i6pl. 4 maps. Jan, 1908. 35c.

White, David. The Devonic Plants of New York. In preparation.
Luther, D, D. Geology of the Geneva-Ovid Quadrangles. In press.

Geology of the Phelps Quadrangle. In preparation.
Whitnall, H. O. Geology of the Morrisville Quadrangle. Prepared.
Hopkins, T. C. Geology of the Syracuse Quadrangle. In preparation.
Hudson, G. H. Geology of Valcour Island. In preparation.
Zoology. I Marshall, W. B. Preliminary List of New York Unionidac

2 op. Mar. 1892. Free.

9 Beaks of Unionidae Inhabiting the Vicinity of Albany, N. Y. 3 op.
ipl. Aug. 1890. Free.

29 Miller, G. S. jr. Preliminary List of New York Mammals. i24p.
Oct. 1899. 15c.

33 Farr, M. S. Check List of New York Birds. 224P. Apr. 1900. 25c.

38 Miller, G. S. jr. Key to the Land Mammals of Northeastern North
America. io6p. Oct. 1900. 15c.

40 Simpson, G. B. Anatomy and Physiology of Polygyra albolabris and
Limax maximus and Embryology 01 Limax maximus. 82p. 2 8pl. Oct.
1901. 25c.

43 Kellogg, J. L. Clam and Scallop Industries of New York. 36p. 2 pi.

map. Apr. 1901. Free.

51 Eckel, E. C. & Paulmier, F. C. Catalogue of Reptiles and Batrachians
of New York. 64p. il. ipl. Apr. 1902. 15c.

Eckel, E. C. Serpents cf Northeastern United States.
Paulmier. F C. Lizards, Tortoises and Batrachians of New York.

60 Bean. T H. Catalogue of the Fishes of New York. 784P. Feb. 1903^
$r, cloth.

71 Kellogg J. L. Feeding Habits and Growth of Venus mercenaria. 3op.
4pl. Sept. 1903. Free.

88 Letson, Elizabeth J. Check List of the MoUusca of New York. ii6p.
May 1905. 20c.

91 Paulmier, F. C. Higher Crustacea of New York City. 78p. il. June
i9o<;. 20c.

Shufeldt.R. W. Osteology of the Birds. In press.

Entomologv. 5 Lintner, J. A. White Grub of the May Beetle. 34p. il.

Nov. 1888. Free.
6 Cut-worms. 38p. il. Nov. 1888. loc.

13 San Jos6 Scale and Some Destructive Insects of New York State.

S4p. 7P1- Apr. 1895. 15c.

20 Felt, E. P. Elm-leaf Beetle in New York State. 46p. il. 5pl. June
1898. Free.

See 5 7.

23 14th Report of the State Entomologist 1898. isop. il. 9pl. Dec.
1898. 20c.

24 Memorial of the Life and Entomologic Work of J. A. Lintner Ph.D.
State Entomologist 1874-98; Index to Entomologist's Reports 1-13.
3i6p. Ipl. Oct. 1899. 35c.

Supplement to 14th report of the State Entomologist.

26 Collection, Preservation and Distribution of New York Insects.
36p. il. Apr. 1899. Free.
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27 Shade Tree Pests in New York State. 2 6p. il. 5pl. May 1899.'
Free.

31 15th Report of the State Entomologist 1899. i2 8p. June 1900.

15c.

36 1 6th Report of the State Entomologist 1900. irSp. i6pl. Mar.
1901. 25c.

37 Catalogue of Some of the More Important Injurious and Beneficial

Insects of New York State. 54p. il. Sept. 1900. Free.

46 Scale Insects of Importance and a List of the Species in New
York State. 94p. il. i5pl. June 1901. 25c.

47 Needham, J. G. & Betten, Cornelius. Aquatic Insects in the Adiron-
dacks. 234p. il. 36pl. Sept. 1901. 45c.

53 Felt, E. P. 17th Report of the State Entomologist 1901. 232P. il. 6pl.

Aug. 1902. Out of print.

57 Elm Leaf Beetle in New York State. 46p. il. 8pl. Aug. 1902.
Out yf print.

Th'"s is a revision of 20 containing the more essential facts observed since that was pre-
pared.

59 Grapevine Root Worm. 4op. 6pl. Dec. 1902. 15c.

See 72.

64 i8th Report of the State Entomologist 1902. nop. 6pl. May
1903. Out of print.

68 Needham, J. G. & others. Aquatic Insects in New York. 322p. S2pl.
Aug. 1903. 80c, cloth.

72 Pelt, E. P. Grapevine Root Worm. s8p. i3pl. Nov. 1903. 20c.

This is a revision of 59 containing the more essential facts observed since that was
prepared.

74 & Joutel, L. H. Monograph of the Genus Saperda. 88p. i4pl,

June 1904. 25c.

76 Felt, E. P. 19th Report of the State Entomologist 1903. i5op. 4pl.

1904. 15c.

79 Mosquitoes or Culicidae of New York. 164p.il. S7pl. tab. Oct.
1904. 40c.

86 Needham, J. G. & others. May Flies and Midges of New York. 3S2p.
il. 37pl. June 1905. 80c, cloth.

97 Felt, E. P. 20th Report of the State Entomologist 1904. 246P. il. i9pl.

Nov. 1905. 40c.

103 Gipsy and Brown Tail Moths. 44p. lopl. July 1906. 15c.

104 2 1 st Report of the State Entomologist 1905. i44p. lopl. Aug.
1906. 25c.

109 Tussock Moth and Elm Leaf Beetle. 34p. 8pl. Mar. 1907. 20c.

no 22d Report of the State Entomologist 1906. iS2p. 3pl. June
1907. 25c.

124 23d Report of the State Entomologist 1907. 542P. 44pl. il.

Oct. 1908. 75c.
Needham. J. G. Monograph on Stone Flies. In preparation.
Botany. 2 Peck, C. H. Contributions to the Botany of the State of New

York. 72p. 2pl. Ma^ 1887. Out of print.

8 Boleti of the United States. 98p. Sept. 1889. Out of print.

25 Report of the State Botanist 1898. 76p. 5pl. Oct. 1899. Out of
print.

28 Plants of North Elba. 2o6p. map. June 1899. 20c.

54 Report of the State Botanist 1 90 1. 58p. 7pl. Nov. 1902. 40c.
67 Reportof the State Botanist 1902. 196P. 5pl. May 1903. 50c.

75 Report of the State Botanist 1903. 7op. 4pl. 1904. 40c.

94 Report of the State Botanist 1904. 6op. lopL July 1905. 40c.
105 Reportof the State Botanist 1905. io8p. i2pl. Aug. 1906. 50c.
116 Reportof the State Botanist 1906. i2op. 6pl. July 1907. 35c.
122 Report of the State Botanist 1907. i78p. 5pl. Aug. 1908. 40c.
Archeology. 16 Beauchamp, W. M. Aboriginal Chipped Stone Imple-
ments of New York. 86p. 23pl. Oct. 1897. 25c.

18 Polished Stone Articles used by the New York Aborigines. io4p.
35pl. Nov. 1897. 25c.
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22 Earthenware of the New York Aborigines. ySp. 3;pl. Oct.
1898. 2CC

32 Aboriginal Occupation of New York. ipop. i6pl. 2 maps. Mar.
1900. 30c.

41 Wampum and Shell Articles used by New York Indians.

i66p. 2 8pl. Mar. 1901. 30c.

50 Horn and Bone Implements of the New York Indians. ii2p. 43pl.

Mar. 1902. 30c.

55 Metallic Implements of the New York Indians. 94p. 38pl.

June 1902. 25c.

73 Metallic Ornaments of the New York Indians. i2 2p. 37pl. Dec.

1903. 30c.

78 History of the New York Iroquois. 34op. i7pl. map. Feb. 1905.
75c, cloth.

87 Perch Lake Mounds. 84p. i2pl. Apr. 1905. 20c.

89 Aboriginal Use of Wood in New Ybrk. igop. 3Spl. June
1905- 35c.

108 Aboriginal Place Names of New York. 336p. May 1907. 40c.

113 Civil, Religious and Mourning Councils and Ceremonies of Adop-
tion. ii8p. 7pl. June 1907. 25c.

117 Parker, A. C. An Erie Indian Village and Burial Site. io2p,
38pl. Dec. 1907. 30c.

125 Converse, H. M. & Parker, A. C. Iroquois Myths and Legends. ipCp.
il. iipl. Dec. 1908. 50c; 75c, cloth.

Miscellaneous, Msi (62) Merrill, F. J. H. Directory of Natural History
Museums in United States and Canada. 236P. Apr. 1903. 30c.

66 Ellis, Mary. Index to Publications of the New York State Nat-
ural History Survey and New York State Museum 183 7-1 902. 4i8p.
June 1903. 75c, cloth.

Museum memoirs 1889-date. Q.
1 Beecher, C. E. & Clarke, J. M. Development of Some Silurian Brachi-

opoda. 96p. 8pl. Oct. 1889. $1.
2 Hall, James & Clarke, J. M. Paleozoic Reticulate Sponges. 35op. il. 7opl.

T898. $2, cloth.

3 Clarke, J. M. The Oriskany Fauna of Becraft Mountain, Columbia Co.,

N. Y. T28p. 9pl. Oct. 1900. 80c.

4 Peck, C. H. N. Y. Edible Fungi, 1895-99. io6p. 2 5pl. Nov. 1900. $1.25
This includes revised descriptions and illustrations of fungi reported in the 49th, sist and

52 1 reports ot the State Botanist.

5 Clarke, J. M. & Ruedemann, Rudolf. Guelph Formation and Fauna of
New York State. 196P. 2ipl. July 1903. $1.50, cloth.

6 Clarke, J. M. Naples Fauna in Western New York. 2 68p. 2 6pl. map.
$2, cloth.

7 Ruedemann, Rudolf. Graptolites of New York. Pt i Graptolites of the
Lower Beds. 35op. i7pl. Feb. 1905. $1.50, cloth.

8 Felt, E. P. Insects Affecting Park and Woodland Trees, v.i 46op.
il. 43pl. Feb. 1906. $2.50, cloth, v. 2 548p. il. 22pl. Feb. 1907.
$2. cloth.

9 Clarke, J. M. Early Devonic of New York and Eastern North America.
Pt I. 366p. il. 7opl. 5 maps. Mar. 1908. $2.50, cloth. Pt 2, In press.

10 Eastman, C. R. The Devonic Fishes of the New York Formations.

236P. ispl. 1907. $1.25, cloth.

11 Ruedemann. Rudolf. Graptolites of New York. Pt 2 Graptolites of the
Higher Beds. 584P. il. 2 tab. 3ipl. Apr. 1908. $2.50, cloth.

12 Eaton, E. H. Birds of New York. In press.

Natural history of New York. 30V. i). pi. maps. Q. Albany 1842-94.
DIVISION I ZOOLOGY. De Kav, James E. Zoology of New York; or, The
New York Fauna; comprising detailed descriptions of all the animals
hitherto observed within the State of New York with brief notices of

those occasionally found near its borders, and accompanied by appropri-
ate illustrations. 5v. il. pi. maps. sq. Q. Albany 1842-44. Out of print.

HistDrical introduction to the series by Gov. W. H. Seward. i78p.
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V. 3 pti Mammalia. 131 +46p. 33pi. 1842.

300 copies with hand-colored plates.

V. 2 pt2 Birds. 12 -i-38op. i4ipl. 1844.

Colored plates.

V. 3 pt3 Reptiles and Amphibia. 7 +98p. pt4 Fishes. 15+415P. 1842.

pt3-4 bound together.

V. 4 Plates to accompany v. 3. Reptiles and Amphibia 23pl. Fishes 79p'.
1842
300 copies wJ|-h haiid-co)ored elates

V. 5 pt5 Mollusca. 4+271P. 4opl. pt6 Crustacea. 7op. i3pl. 1843-44.
Hand-colored plates; pts-6 bound together.

DIVISION 2 BOTANY. Torrcy, John. Flora of the State of New York; com-
prising full descriptions of all the indigenous and naturalized plants hith-
erto discovered in the State, with remarks on their economical and medical
properties. 2 v. il. pi. sq. Q. Albany 1843. Out of print.

V. I Flora of the State of New York. 12 -I-484P. 72pl. 1843.

300 copies with hand-colored plates.

V. 2 Flora of the State of New York. 572p. 89pl. 1843.

300 copies with hand-colored plates.

DIVISION 3 MINERALOGY. Beck, Lewis C. Mineralogy of New York; com-
prising detailed descriptions of the minerals hitherto found in the State
of New York, and notices of their uses in the arts and agriculture, il. pL
sq. Q. Albany 1842. Out of print.

V. I pti Economical Mineralogy. pt2 Descriptive Mineralogy. 24 4-536p^
1842.

8 plates additional to those printed as part of the text.

DIVISION 4 GEOLOGY. Mather, W. W. ; Emmons, Ebenezer; Vanuxem, Lard-
ner & Hall, James. Geology of New York. 4V. il. pi. sq. Q. Albany
1842-43. Out of print.

V. I pti Mather, W. W. First Geological District. 37+653P. 46pl. 1843.
V. 2 pt2 Emmons, Ebenezer. Second Geological District. 10+437P. i7pl»

1842.
V. 3 pt3 Vanuxem, Lardner. Third Geological District. 3o6p. 1842.
V. 4 pt4 Hall, James. Fourth Geological District. 22 -F683p. iQpl. map-

1843.
DIVISION 5 AGRICULTURE. Emmons, Ebenezer. Agriculture of New York;

comprising an account of the classification, composition and distribution
of the soils and rocks and the natural waters of the different geological
formations, together with a condensed view of the meteorology and agri-

cultural productions of the State. 5V. il. pi. sq. Q. Albany 1846-54. Out
of print.

V. I Soils of the State, their Composition and Distribution. 11 +371P. 2ipL
1846.

V. 2 Analysis of Soils, Plants, Cereals, etc. 8+343+46P. 42pl. 1849.
With hand-colored plates.

V. 3 Fruits, etc. 8-|-34op. 1851.
V 4 Plates to accompany v. 3. 95pl. 1851.

Hand-colored.

V. 5 Insects Injurious to Agriculture, 8-f-2 72p. 5opl. 1854.
With hand-colored plates,

DIVISION 6 PALEONTOLOGY, Hall, Jamcs. Paleontology of New York. 8v,
il, pi, sq. Q, Albany 1847-94. Bound in cloth.

V. I Organic Remains of the Lower Division of the New York System^
23 +338p. 99pl. 1847. Out of print.

V. 2 Organic Remains of Lower Middle Division of the New York System^
8-f-362p. io4pl. 1852. Out of print.

V. 3 Organic Remains of the Lower Helderberg Group and the Oriskany
Sandstone, pti, text. 12+532P. 1859. [$3,50]

pt2. i43pl, 1861. [$2,50]
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V. 4 Fossil Brachiopoda of the Upper Helderberg, Hamilton, Portage and
Chemung Groups. ii+i+428p. 69pl. 1867. $2.50.

V. 5 pti Lamellibranchiata i. Monomyaria of the Upper Helderberg,
Hamilton and Chemung Groups. i8 4-268p. 45pl. 1884, $2.50.

Lamellibranchiata 2. Dimyaria of the Upper Helderberg, Ham-
ilton, Portage and Chemung Groups. 62 +293P. 5ipl. 1885. $2.50.

pt2 Gasteropoda, Pteropoda and Cephalopoda of the Upper Helder-
berg, Hamilton, Portage and Chemung Groups. 2 v. 1879. v. i, text.

15 +492p. V. 2, i2opl. $2.50 for 2 V.— & Simpson, George B. v. 6 Corals and Bryozoa of the Lower and Up-
per Helderberg and Hamilton Groups. 24+298P. 67pl. 1887. $2.50.— & Clarke, John M. v. 7 Trilobites and other Crustacea of the Oris-

kany. Upper Helderberg, Hamilton, Portage, Chemung and Catskill
Groups. 64+236P. 46pl. 1888. Cont. supplement to V. 5, pt2. Ptero-
poda, Cephalopoda and Annelida. 42p. i8pl. 1888. $2.50.— & Clarke, John M. v. 8 pti Introduction to the Study of the Genera
of the Paleozoic Brachiopoda. 16+367P. 44pl. 1892. $2.50.

& Clarke, John M. v. 8 pt2 Paleozoic Brachiopoda. 16 -I-394P. 64pl
1894. $2.50.

Catalogue of the Cabinet of Natural History of the State of New York and
of the Historical and Antiquarian Collection annexed thereto. 242P. O.
1853.

Handbooks 1893-date.

In quantities, i cent for each 16 pages or less. Single copies postpaid as be!o'v

New York State Museum. 52p. il. Free.

Outlines, history and work of the museum with list of staff 1002.

Paleontology. i2p. Free.

_
Brief outline of State Museum work in paleontology under heads: Definition; Relation to

biology; Relation to stratigraphy; History of paleontology in New York.

Guide to Excursions in the Fossiliferous Rocks of New York. i2 4p. 8c.
Itineraries of 32 trips covering nearly the entire series of Paleozoic rocks, prepared specially

for the use of teachers and students desiring to acquaint themselves more intimately with the
classic rocks of this Stale.

Entomology. i6p. Free.
Economic Geology. 44p, Free.
Insecticides and Fungicides. 2 op. Free.
Classification of New York Series of Geologic Formations. 32p. Free.
Geologic maps. Merrill, F. J. H. Economic and Geologic Map of the State

of New York; issued as part of Museum bulletin 15 and 48th Museum
Report, V. i. 59x67 cm. 1894. Scale 14 miles to i inch. 15c.

Map of the State of New York Showing the Location of Quarries of
Stone Used for Building and Road Metal. Mus. bul. 17. 1897. Free.

Map of the State of New York Showing the Distribution of the Rocks
Most Useful for Road Metal. Mus. bul. 17. 1897. Free.

Geologic Map of New York. iqoi. Scale 5 miles to i inch. In atlas
form $3; mounted on rollers $5. Lower Hwlson sheet 60c.
The lower Hudson sheet, geologically colored, comprises Rockland. Orange, Dutchess, Put-

nam, Westchester, New York, Richmond, Kings. Queens and Nassau counties, and parts of
Sullivan, Ulster and Suffolk counties; also northeastern New Jersey and part of western
Connecticut.

Map of New York Showing the Surface Configuration and Water Sheds.
190 1. Scale T2 miles to i inch. 15c.

Map of the State of New York Showing the Location of its Economic
Deposits. 1904. Scale 12 miles to i inch. 15c.

Geology maps on the United States Geological Survey topographic base;
scale I in. = I m. Those marked with an asterisk have als'i been pub
lished separately.

Albany county. Mus. rep't 49, v. 2. 1898. Out of print.
Area around Lake Placid. Mus. bul. 21. 1898.
Vicinity of Frankfort Hill [parts of Herkimer and Onei-la counties]. Mus.

rep't 51, V. I. 1899.
Rockland county. State geol. rep't 18. 1S9
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Amsterdam quadrangle. Mus. bul, 34. T900.

Parts of Albany and Rensselaer counties. Mus. bul. 42. 1901. Free.

Niagara river. Mus. bul. 45. 1901. 25c.

Part of Clinton county. State geol. rep't 19. 190 1.

Oyster Bay and Hempstead quadrangles on Long Island. Mus. bul.

1901.
Portions of Clinton and Essex counties. Mus. bul. 52. 1902.
Part of town of Northumberland, Saratoga co. State geol. rep't 21.'^1903
Union Springs, Cayuga county and vicinity. Mus. bul. 69. 1903.
Olean quadrangle. Mus. bul. 69. 1903. Free.
"Becraft Mt with 2 sheets of sections. (Scale i in. =^ ^ m.) Mus. bul. 69

1903. 20c.

Canandaigua-Naples quadrangles, Mus. bul. 63. 1904. 20c
Little Falls quadrangle, Mus, bul. 77. 1905. 15c.

Watkins-Elmira quadrangles. Mus. bul. 81. 1905. 20c.

TuUy quadrangle. Mus. bul. 82. 1905. Free.
Salamanca quadrangle. Mus. bul. 80. 1905. Free.
Paradox Lake quadrangle. Mus. bul. 96. 1905.
Buffalo quadrangle. Mus. bul. 99. 1906. Free.
Penn Yan-Hammondsport quadrangles. Mus. bul. loi. 1906. 2cc.
Rochester and Ontario Beach quadrangles. Mus. bul. 114. 20c.
Long Lake quadrangles. Mus, bul. 115. Free.
Nunda-Portage quadrangles, Mus. bul, 118, 20c.
Remsen quadrangle. Mus. bul. 126. 1908. Free.
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