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INTRODUCTION 

Limestones, shales, sandstones~ and conglomerates comprise the 
Silurian and Devonian sequence of the Hudson Valley. Only the youngest 
portion of the Late Silurian is represented (Rondout Formation), vhereas 
most of the Early and all of the Middle Devonian is present. Late Silurian 
(Cayugan Series) rocks are thin~ and rest unconformably upon folded and 
eroded Middle Ordovician shales and sandstones. The Early Devonian rocks 
are divided into the Helderbergian and Ulsterian Series (Rickard, in press), 
and consist of limestones in. the lower part and shales and sandstones in 
the upper portion. The overlying Middle Devonian sequence (Erian Series) 
begins with the Onondaga Limestone and continues above into marine and 
non-marine shales and sandstones of the Hamilton GroupG Fossils are common 
th~oughout most of the Silurian-Devonian sequence of the Hudson Valley. 
Marine assemblages are particularly rich in the Helderberg limestones, the 
Onondaga Limestone and the lower ~ marine porti on of the Hamil ton. Plant 
fragments are the only abundant fossils in the non-marine rocks near the 
top of the sequence. 

STRA TIGRAPHY 

UPPER SILURIAN AND LOWER DEVONIAN 

Introductory Statement 

Extensive detailed geologic mapping on a seale of 100 feet and So 
feet to the inch by Dunn~ Cutcliffe~ and laBrake in the South Bethlehem- . 
Ravena area and the Port Ewen=East Kingston area j and analyses of _ I 
thousands of feet of diamond drill cores have provided new detailed infor-

Cl 

rna ti on about the Cayugan and Helderbergian formati ons in the Hudson Valley. 
An outgrowth of the work has been a division of the Manlius j Kalkberg, and 
New Scotland formations into new9 economically usable key beds and members. 
Simultaneouslys L. V. Rickard (in press) has studied the same series on a 
regional basis and has redefined and subdivided several formations. Plate I 
is a tabulation of the geologic formations from previous authors and indicates 
the new st.raUgraphic units suggested by Rickard (in press), and Dunn, et al., 
(unpublished).9 as seen at East Kin.gston~ Broncks Lake and Ravena. --

~~PubUshed by permissi.on of Assnt, Commissioner~ N. Y. State Museum and 
Science Serv:ke, 
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Strat.l.graphic Summary for the Ravena Area 9 Ne'W' York 

Aqe Series Formations Members U. tholbgie s 

M 
I 
D 

/ 

D E 
L R 
E I Kiskatom Shale to sandstone 

A A shokan Sandstone 
D N Hamilton Mount Marion Shale to sandstone 
E Group Stony Hollow Shale 
V Bakoven Shale 
0 
N Nedrow Limestone 
I Onondaga Edgecliff Limestone 
A 
N 

L U 
0 L Schoharie Leeds Calcareous mudstone to limes to; 
W S Carlisle Center Calcareous mudstone 
E T 
R E Esopus Shale to sandstone 

R 
D I Glenerie Quartz sandstone 
E A 
V N 
0 
N 
I H 
A E Becraft Limestone 
N L 

D New Scotland Calcareous mudstone to limestoi 
E 
R Kalkberg Broncks Lake Limestone 
B Hannacroix Limestone 
E 
R Coeymans Ravena Ume stone 
G 
I Manlius Ume stone 
A 
N 

Late 
SILURIAN CAYUGAN Rondou.t Limestone 

Middle 
ORDGVICIAN Normansk11.1 Shale to sandstone 

I 



Rickard has suggested that part of the Rondout Fonnation (the Crysler 
Member) and the Manlius Formation be placed in the Devonian and that the 
Crysler Member be made the base of the Helderbergian Series. He also has 
defined the Thacher Member of the Manlius and the Ravena Member of the 
Coeymans. He has redefined the top of the Kalkberg and suggests that the 
Kalkberg be given forma Hona1 status 0 
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Jo Re Dunn, assisted by W. E. Cutc1iffe and R. LaBrake, has described 
six key beds within the Manlius Formation that have proven to be mappable 
units throughout the central Hudson Valley. The Kalkberg Formation has been 
subdivided into four units on the basis of lithologic and faunal criteria. 
Faunal, lithologic} and chemical data obtained by Dunn support Rickard's 
redefinition of the top of the Kalkberg Formation. The New Scotland Formation 
has been described in detail from numerous cores, and several key beds have 
been noted. A facies change from predominantly calcareous mudstone to silty 
limestones occurs from north to southo 

Upper Silurian 

Rondout Formation 

The name Rondout was first applied by Clarke and Schuchert (1899, 
pp. 874-876) to magnesian limestones in the vicinity of Rondout Which were 
used for the manufacture of natural cement0 Rickard (in press) defines the 
Rondout Formation as the buff-weathering, greenish-gray, magnesium limestone 
which is subjacent to the Manlius Formation throughout New York State. 
Because no specific type locality was recommended in the past, Rickard 
suggests that the exposures in the abandoned gravel pit 0.5 miles south of 
Wilbur, New York be taken as the standard reference section. He notes that 
other equally good sections are present at the abandoned cement mine in 
East Kingston and along the road south of the West Shore railroad bridge 
at Wilbur. The Rondout of southeastern and eastern New York is considered 
by Rickard to be Upper Silurian (Late Cayugan). The Crysler Member of 
central New York is placed in the Devonian (Early Helderbergian). 

The Rondout, as presently defined in the central Hudson Valley, is 
the buff-to gray-weathering, magnesian limestone which lies between the 
contorted Ordovician shales, siltstones, and graywackes and the ash-gray­
weathering, blue-gray, predominantly thin-bedded limestone of the lowest 
Manlius Formation. Fresh Rondout Limestone has a greenish cast, particularly 
in the more magnesian zones. These zones in all cases are fairly high in 
ferrous iron and in pyrite and hence weather characteristically to a buff 
color o Locally.~ the Rondout is ri ch in the corals Ha1ysi tes catenu1aria 
and Cladopora recti1ineata~ 

In the vicini~ of Rosendale and Kingston, the Rondout is divided, 
from bottom to top, into the Wilbur Limestone (3-15 feet), the Rosendale 
Dolomitic Limestone (17-27 feet), the Glasco Limestone (10 to 15 feet), 
and the Whiteport Dolomitic Limestone (9-14 feet). The Rondout is 37feet 
thick at Wilbur~ 40 feet at Fourth Lake, and almost 50 feet at Rosendale 
according to Rickard (in press)., Diamond dri 11 cores indicate a thickness 
of about. 28 feet at East Kingston. A thickness of approximately 30 feet 
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c. 

b. 

....- -.:... . -

d. 

MANLIUS WATERUME fOSSILS: 
o. "Spirifer" vanuxemi, x ZV4. b. Stropheodonta 
varistriata, xlVs. c.Leperditia alta, )( 3. 

d. Tentaculites qyracanthu5, x3. 

e. "Orthoceras"(Anastomoceras) rudis, )<34. 

f. 

g. 

COEYMANS LIMESTONE FOSSILS: 
f. Uncinulus mutabilis, x I 'Is. 

g. Gypidula coeymonensis, x I~. 
h. Atrypa reticula ris, x lYe. 



(Rickard in press) is maintained northward to CatskilL The thickness 
in the Thacher Park and Ravena area is generally less than 10 feet but is 
variable, Cores at Ravena and South Bethlehem (western part of Callanan 
quarry) indicate 2 to 8 feet of Rondout magnesian limestone, but at the 
northern part of the Callanan Road Improvement COO1p8ny quarry at South 
Bethlehem (Stop lA) the Rondout Forma tion is 12 (1) feet thick .. 

Lowr Devonian 

Manlius Formation 

The name Manlius was first used by Vanuxem (1840, po 376) for lime­
stone in the vicinity of Manlius, New York" Apparently it was first 
applied to rocks which are now known as the Cobleskill, Rondout, and 
Manlius Formations$) but most subsequent applications of the name have 
restricted its use to only the last of these" The Manlius Formation is 
subdivided from bottom to top into the Thacher Member (Rickard, in press), 
and the Winey, Elmwood!j Clark Reservation 2 and Jamesvi lle Members (Sm.i th, 
1929) 0 e Olney and higher members were to found pass laterally into 
the Coeymans Formation in the Richfield Springs quadrangle (Rickard, in 
press) .. 

The only member of the Manlius Fonnation present in the central 
Hudson Valley is the Thacher o According to Rickard, the Thacher is not 
a part of the type Manlius as defined by Smi th (1929) 0 The Thacher consists 
of interbedded "ribbon" limestone and more massive biostromal tmits consis­
ting of stromatoporoid remains. It has been subdivided by Dwm into 6 tmits, 
and these tmits have been utilized for detailed geologic mapping at South 
Bethlehem, Ravena, Coxsackie, East Kingston and Port Ewen. Plate I summa­
rizes the tmits as seen at East Kingston and Ravena. The subnembers are 
tentatively called M~l through M-6o Of particular interest is the fact that 
the M-5 unit has a typical Rondout lithology, Le", it is greenish gray, 
somewhat pyritiC, weathers to a buff color and is magnesium rich.. M-6, a 
medium bedded, frequently biostromal layer, is at the top of the Thacher. 

The Thacher Member of the Manlius is 52 feet thick at the ~ locality 
at Indian Ladder in Thacher Park!j 52 to 55 feet at Ravena and South Bethlehem, 
50 feet at Broncks Lake, 52 feet at East Kingston, and 50 to 55 feet at 
Wi lbur.9 Rondout,9 and Glasco southeast. of Kingston (Rickard, in press). The 
fauna of the lower Thacher consists of Tentaculites gyracanthus (Eaton), 
Howellella vanuxemi (Hall),9 a brachiopod!j and Lej)erditia alta (Conrad), and 
Howellella vanuxemi (Hall), among others.. The stromatopore which is the major 
reef-former presumably is S}iingostroma barretti (Girty)o About 80 fossil 
species have been reported rom the Thachero 

Coeymans Formation 

The name Coeymans was first suggested by Clarke and Schuchert (1899, 
pp. 874-875) for the Ii Lower-Pentamerus" limestone of Hall, Vanuxem and others. 
The name was applied in some cases to include certain overlying strata, but 
subsequent usage by Ruedemann (1930), Goldring (1935),(1943), and Chadwick 
(1944) has restricted the Coeymans Formation to the essentially non-cherty 
units below the Kalkberg Formation and above the upper biostromal layer of 
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the Manlius Formation. TI-.te Ravena (news> Rickard 1961) is the only member 
of the Coeymans FormaU onwh1.ch occurs in eastern New York, The Ravena 
Member of the Coeymans Formation is a homogeneous 9 bluish,9 medium graY!i 
medium to coarse=grained limestone which forms prominent,9 massive ledges 
below the cherty Kalkberg Formation o It normally weathers to a slightly 
lighter gray than the overlying Kalkberg 0 Bedding planes are 1 to 12 inches 
apart and irregular enough in detail so that attitudes are difficult to obtaino 
The Ravena Limestone is characterized faunally by ~idUla coe~anensis 
(Schuchert) and large crinoid stems Which j toward e top of t~ member9 
are silicified o 

Rickard (in press) considers the upper contact of the Coeymans with 
the Kalkberg Formation to be gradational. Dunn identifies the top of the 
Coeymans in the Hudson Valley by the fi rst occurrence of layers of chert 
nodules occurring about 12 inches aparto Johnsen (1958.9 po 10) places 
this contact in the same positi.ono Generally speaking9 this selection 
places one or two nodular zones within the Coeymans Formation. However~ in 
the absence of a more definitive contact the base of the closely spaced 
chert layers is quite adequate because~ (1) this produces more uniform thick­
nesses for the Coeymans within a given area~ (2) the base of the chert layers 
can nearly always be seen and is therefore readily mappable; (3) the increase 
in chert coincides with an increase in the silica content of the limestone j 

from less that 10% to about 25% ~ a point of considerable economic importancee 
This selection of the top of the Coeymans produces someYhat greater thick= 
nesses for the Coeymans at Ravena than earlier reported e Based on many 
drill cores, Dunn recognized 26 to 30 feeto Johnsen observed 32 feet of 
Coeymans at Ravena o Typical thicknesses (Rickard, in press) for the Coey~ 
mans formation in the Hudson Valley are~ Rosendale area 15 to 20 feet, Catskill 
quadrangle 10 to 15 feet~ Ravena 20 feet; Indian Ladder in Thacher Park, 36 
feet (50 feet according to Goldring 1935~ po 101)0 

Over 80 species of fossils have been reported from the Coeymans forma-
ti on, Among the most common areg the brachiopods ~ lireticularis" 
(Linnaeus)9 Stropheodenta (Brachttrion) varistriata~ad), ~!dula 
coeymanensis=t,Schuchert)9 Uncinu~s mutabiiis (Hail)9 camerot~la semplicata 
{Conrad).~ Leptaena iirhomboidaiis ii WUckens) and Rhipidomelloides obla ta (Hall) & 

The most common trilobites reported are Odontochile micrurus (Green) and 
Synphoroides pleuroptyx (Green). 

Kalkberg Formation 

In 1908,9 Chadwick (pp. 346-348) proposed the name Kalkberg for the 
cherty limestones in the lower part of the New Scotland Forma tion of 
Clarke and Schuchert (l899~ pp. 874=878), with the apparent intention of 
giving the Kalkberg the status of a member~ The name has been used primarily 
for the lower member of the New Scotland Formation although Hartnagel (1912, 
pp, 56=60) separated the Kalkberg from the New Scotland j giving them equal 
status. In the op~.nlon of Rickard (in press) because iiHo9othe Kalkberg is 
much more extensive in central New York than the restricted New Scotland and 
contains a 1. i thology and fauna distinct from strata above and below 9 it 
should be raised to fornaUonal rank and used only i.n that senseQ'u 

ChadlnJ':ick placed the type 10ca11 ty of the Kalkberg at Austin~ s Glen on 
CatskUl Creek v.rhere R1.ekard (in press) refers 54 feet of limestone to this 
formation~ Earlier authors deseribi ng thi.s seetion recognf.zed only 40 feet 



of Kalkberg and put the remaining part into the New Scotland or "Catskill 
shalyfi 0 Rickardts redefini tion of the top of the type Kalkberg pennits a 
clearer lithologic differentiation by placing all of the less shaly, medium 
to massive limestone units togethero Faunal distinctions are also sharper -
the Kalkberg includes the Dicoelosia (formerly Bilobites) varicus (Conrad) 
zone, and generally lacks Eospirifer macropleuruso (Conrad}o 

IndependentlY3 Dunn, workIng on cores and chemical analyses fonn East 
Kingston, South Bethlehem3 and Ravena3 arrived at a similar position far the 
top of the Kalkberg Fonnationo Cri uria for separation were found to be not 
only faunal and lithologic but also chemicalo Passage from Kalkberg, as now 
defined, into New Scotland is characterized by a change from less than 30% 
Si02 to nearly 50% Si02 and several percent A1 203 or, stated lithologically, 
from siliceous limestone to calcareous mudstoneo 

It is here proposed by Dunn that the Kalkberg Formation within the 
Hudson Valley be subdivided into tvo units which have been studied and 
differentiated in cores and in the field both in the Ravena-South Bethlehem 
area and the East Kingston area. The names here proposed are Hannacroix 
(lower and upper) for the lcwer unit and Broncks Lake (lover and upper) 
for the overlying uni t. TI1ese two members have structural, faunal, and 
lithologic distinctions, but, aside from a slight upward increase in A1203 
(from about 2% to 305%), the chemical composition of both members is very 
similar. 

The lower Hannocroix is fully exposed in the field at many places 
from Albany to Kingston, because it is the principal ledge-forming unit 
west of the Hudson River. The lower Hannacroix is a bluish-gray, chert­
rich limestone at the base of the Kalkberg3 which, except for the chert, 
is very similar to the Co~ans Formation. It is fine grained, except for 
recrystallized fossils, and massive in appearance with bedding planes 4 
to 12 inches apart. Nodular chert layers are spaced approximately 8 to 14 
inches apart~ The predominant species are large silicified crinoid stems, 
the brachiopods Dicoelosia varicus (Conrad), Gypidula cosrmanensis (Schuchert) 
and Atrypa "reticularis lt (Linnaeus) 0 Typical thicknesses of the lower 
Hannacroix are 11 feet at Ravena and on Hannacroix Creek, 14 feet at Catskill, 
and 15 feet at East Kingston~ 

The upper Hannacroix is a fine~grained, fairly massive, gray lime­
stone wi th anastomosing argillaceous subbedding and is the unit above the 
last layer of chert of the lower Hannacroix o Bedding planes are several 
inches to two feet apart~ Although it contains none of the distinctive 
layers of chert nodules of the lower Hannacroix9 it still contains about 
25% Si02. This silica occurs as silt, fine chert replacements, and as a 
component in the clay fraction. On weathered bedding planes the rock is 
laced wi th thin shale stringers giving ita II tennis=net" appearance 0 In 
the absence of chert3 this unit looks very similar to the Co~ans Formation, 
but is finer ~rained and contains only a few small shells of G:n>idula 
coeymanensis (Schuehert). Other typical fossils are~ Dicoelosla varicus 
(Conrad) 3 A twa "reticularis" (Linnaeus) 3 and Eatonia medialis' (Vanuxem). 
The top of t e Hannacroix is recognized by the first appearance of a dark 
graYj euxinic shale which contains pyritic nodules and small brachiopods. 
Typical thicknesses of the upper Hannacroix are 10 feet at Ravena and South 
Bethlehem j 14 feet at Catskill,and 14 to 18 feet at East Kingston. 
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b. c. 

KALKBERG BEDS FOSS\ LS: 

a. Bilobites varicus, x. 3. b. Fenestrella compressa, )(.I~. 
c. streptelasma (Enterolasma) strictum, X\Ya. 

d. 
e. 

f. h. 

. 
1. . 

J 
NEW SCOTLAND BEDS FOSSILS: 

d. Uncinu Ius abruptu5, x \Ys . e. Rhi pidomella oblata, x I~, x I Vz. 
f ISQrJhis p-erelegans, x I~. 9. Stenoschisma formosum,xl~. h. Platyceras 
ventricosm, )( I~. i. Leptostrophia becki, x J~, x~. j. "5" J2erlamellosus, x JJB. 

i .. , __________ .....-_________________ --' 



The lower part of the Broncks Lake Member consists of fine-grained, 
b1ue~gray limestone beds j one to three-Tnches thickj interbedded with ca1~ 
careous shale 1ayers~ about 1 to 2 inches thicko This unit is not often 
exposed, but when it iS j the hard limestone layers weather away from the 
argillaceous beds which become soft and friable on long exposureo At the 
base is a b1ack j euxinic sha1e j 2~3t feet thick, which contains small 
calcareous fossi1so In the lower Broncks Lake, fossils are abundant, the 
most characteristic ones being large colonies of encrusting bryozoans and 
the brachiopod Dicoe10sia varicus (Conrad)o The large crinoid stems of 
Mariacrinus sto10niferous, Hall and the brachiopods Uncinu1us abruptus, 
Hal1 j Rhipodame110ides ob1ata (Hall), and Koz10wskie1ina per1amel10sua 
(Hall) are abundanto The lower Broncks Lake is 15 feet thick at Ravena 
~nd South Bethlehem, 14 feet at East Kingston and 16 feet at Catskill .. 

The upper Broncks Lake is a fine~grained~ blue-gray limestone whiCh 
differs lithologically from the lower part by 1) its more massive bedding 
(a few inches to a foot or more thick), 2) its argi11areous material is 
less obvious, 3) the occurrence of one to three chert layers near its 
base, and 4) its characteristically pitted weathered surface. Faunally, 
the unit was observed to contain a few Dicoe10sia and bryozoan whorls 
only in the lower 4 to 5 feet.. Lingula rectilatera (Hall) is common but 
has not been observed in the lower Broncks Lakeo TYPical thicknesses in 
the Hudson Valley are~ 25 to 30 feet at Ravena, 24 feet at South Bethlehem, 
23 feet at Broncks Lake j and 27 feet at EastKingston~ 

New Scotland Formation 

The term New Scotland was first applied by Clarke and Schuchert (1899, 
pp .. 874-878) to the "Catskill or Del thyris sha1y limestone" of early workers 
(Ha11 j 1893 j PPO 8-13, ~rton, 1894, ppo 406-407)0 Clarke and Schuchert 
probably included the Kalkberg Formation in their original definition of 
the New Scotland.. Rickard (in press) and Dunn, et a1., (unpUblished) 
separate the Kalkberg and the New Scotland straua-into two formations. 

The New Scotland Formation consists primarily of alternating medium 
gray, sub1ithographic to fine grained, impure limestone, and dark gray 
calcareous mudstone with varying amounts of chert and pyrite o Toward the 
top of the New Scotland some of the limestone layers become similar to 
the Becraft Limestone as calcite crystals increase in size to medium and 
coarse grain" At all areas in the central Hudson Valley where the contact 
is exposed j the lowest New Scotland, in gross chemical composition, is not 
a 1imestoneo Ratherj it is primarily a calcareous mudstone or siltstone in 
Which the total carbonate is 45% or less. The top of the New Scotland Forma­
tion is taken arbitrarily at the lowest appearance of green shale and the 
highest occurrence of ~ica1 fine~grained, gray New Scotland 1imestone~ 
The change coincides with a sudden increase in lime content in the South 
Bethlehem, Alsen and Kingston areas, 

Significant facies changes occur in the Hudson Valley area o At 
Ravena and South Bethlehem .the New Scotland Formation is a calcareous mud­
stone throughout its entire thickness. At Broncks Lake only the upper 6 
feet can be called a limestone. At East Kingston the New Scotland is 

ell 
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mostly limestone w1.th but 27 feet at the base be~.ng argillaceous or silt Yo 
An addi tional change in the Ne'w Scotland Limestone is a notable increase 
in the content of silt in t.he Kingston area and a corresponding decrease 
in the alumina contento Judging from chemical ana1yses~ the New Scotland 
Limestone is basically a limy siltstone or silty limestone at Kingston, 
but in the Albany area 9 although still si1tY9 the clay content increases 
approximately by a factor of 20 According to Rickard On press) the New 
Scotland formation also changes character to the west in the Schoharie 
and CanaJoharle quadrangleso Here it is lower in clay content and gradually 
becomes more similar to the Kalkberg Formationo 

Several valuable marker beds in the New Scotland have been noted in 
the central Hudson ValleY9 particularly in the South Bethlehem to Broncks 
Lake area,. Plate I shows their posi tion and gives a short description of 
their characteristics. 

The brachiopods Kozlowskielina per1ame110sa (Hall)? Eospirifer 
macrop1eurus (Conrad), Leptaena "rhomboidaiis" (Wilckens) ~ rePtostr~hia 
beck!i {Haii)j Howelle11a cycloptera (Hall)~ and Stro~honella puncttl:lfera 
(Conrad) are common D Bryozoans~ tri10bites~ pe1ecypo S3 ostracods and 
platyceratld gastropods have also been noted o In al19 over 300 species 
have been reported from the Kalkberg and New Scotland formations o 

New New Scotland Formation is 65 feet thick (Rickard 9 in press) in 
the Helderbergs. Core data at South Bethlehem and Ravena indicate a thick­
ness of 98 feet and approximately 92 feet is present at Broncks Lake o It 
is 98 feet thick at Austin's Glen (Rickard j in press)~ and about 100 feet 
at East Kingston, 

Becraft Formation 

The name Becraft was given by Darton (1894) to the exposures of the 
coarse grained limestone occurring above the New Scotland Formation on 
Becraft Mountain near Hudson, New York. The Becraft Formation consists of 
very coarse=grained9 light gray~ tan9 reddish 9 or nearly white limestone 
with green or gray shale partings. Locally chert occurs near the base and 
also near the toP9 and at Ravena minor quartz sandstone lenses have been 
Observed near the top~ It weathers to a light gray and is a prominent 
ledge for.mer~ Bedding planes are 3 to 6 inches apart at the base and over 
a foot apart in the upper portiono Appearance in outcrop is massive; 
bedding planes are irregular and difficult to see~ The Becraft Formation 
has a thickness of 13 to 27 feet in the Albany area~ 40 to 65 feet in the 
Ravena to Alsen area 9 and 35 to 50 feet in the Kingston area o 

Fossils are a~Jndant and crinoid stems are most common Q The brachiopods 
Atrypa retieular1.s ~ (Linnaeus) 9 Gypidula (?) pseUdoraleata (Hall) ~ Leptaena 
IirhomboldaHsl! (WUekens):; Meristella pr1~nceps (Hal) 9 Schizophoda 
mul tistriata (Hall), ~iSpiriferi1 conclnnus (Hail)!> and Howel1e11a cyc10ptera 
1Hall) are among the most common. 
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NEW SCOTLAND BEDS FOSSILS: a. Strophonella leavenworthana,)( I va. 
b."S"CEospirifer) macropleura,x~. c.Leptaena rhomboidalis, x 34. 

e. 

d. 

GlENEl<IE LIMESTONE FOSSILS: 

g. ,f 5:' murch isoni , )(. 'Va. 
h. Rensselaeria 

ovoides, )( ~4. 
i. "Spiri fer II arenosus, 

X 3/4. 

BECRAFT LIMESTONE FOSSilS: 
d. Unc.inu Ius campbellanus,xl18. 
e. 'Spirifer" concinnus, x Wa. 
f. Gyp idu 'a p-seudoga leata, )C I Ys. 
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Alsen Formation 

The Alsen Formation was named by Grabau (1919)0 He gave the name 
to cher~ limestones which lie above the Becraft Formation in the central 
Hudson Valleyo The Alsen Formation, in the Ravena-South Bethlehem area, 
and the Port Ewen Formation (above the Alsen) from the Catskill area south 
are the youngest formations of the Helderbergian Serieso 

The Alsen is a medium-grained9 medium to dark gray~ cher~ limestone 
with interbedded argillaceous material. It is similar in appearance to the 
lower Hannacroix Member of the Kalkberg Formation o Aside from its strati= 
graphic position~ the Alsen differs from the Kalkberg in having fewer layers 
of chert ll being somewhat coarser grained~ and containing ~irifer concinnus 
and Monot~a tabu1ata~ According to Rickard (in press) t e Alsen is absent 
from the oxsackie quadrangle to West Berne (northwest)~ Rickard measured 
24 feet in the Broncks Lake section, 35 feet at Austin~s Glen, and 20 feet 
in the Kingston area. Core data from East Kingston also indicate a 20 foot 
thickness for the Alsen in that area. At Ravena, however, some confusion 
exists in some cores where A1sen~like limestone is present beneath G1enerie 
quartzite (Oriskany) along with massive chert of uncertain identity. The 
limestone might reasonably be Alsen. The chert could be Alsen, Port Ewen 
or G1enerie. 

G1enerie Formation 

The name Oriskany Sandstone was applied by Vanuxem (1937) to a nearly 
pure, fossiliferous quartz sandstone exposed at Oriskany Falls in east-
central New York.. This sandstone is represented in the Hudson Valley by 
cherts and siliceous limestones containing Oriskany fossils, for which 
Chadwick (1908, p. 348) proposed the name G1enerie o The G1enerie varies in 
thickness throughout the Hudson Valley from less than 5 to over 50 feet,. 
generally thickening to the south. Its fossils are usually silicified and 
many excellent collections have been made from these bedse The most common 
brachiopods are~ Eatonia pecu1iaris (Conrad), Hipparionyx roximus (Vanuxem) 
Leptocoe1ia flabellites (Conrad), Leptostrophia oriskania Clarke ,Rensse1aeria 
ovoides (£aton)~ Costispirifer arenosus (Conrad), and Acrospirifer murchisoni 
(Caste1nau). The trilobites: Homa1onotus vanuxemi (Hall), Phacops 10gani 
(Hall) and Synphoria stemmata (Clarke) have also been found o 

Esopqs Formation 

The Esopus Shale or Gri t" overlying the G1enerie Formation~ is the 
"CaudagalH qri til of Vanuxem (1842) and other early workers, so called from 
the markings Taonurus caudatta11i (Vanuxem) on the bedding planes which 
resemble a roosterRs tail. e Esopus, because of its soft, argillaceous 
nature forms gentle slopes between the terraces maintained by the Becraft­
G1enerie below and the Schoharie-Onondaga aboveo It is rela tively barren 
of fossils except for a few brachiopods and the Taonurus markings whose 
origin is disputed. Taonurus has been described as a worm burrow, rtfucoidll~ 
or seaweed or wave=mark of a peculiar ~e. Recently Laskowski (1956) has 
submi tted evidence that these markings represent plant remains. The Esopus 
is about 150 feet thick in the Coxsackie quadrangle and will be seen at 
Stop 30 



Schoharie Formation 

This formation~ the youngest of the Lower Devonian units recognized 
in eastern New York 9 has been subdivided into several memberso The lower 
20~30 feet~ known as the Carlisle Center Member 3 consists of laminated and 
flaggy calcareous mudstones or siltstones with a sparse faunao The over­
lying Leeds Member is about 25 feet thick, It is composed of calcareous 
mudstones and shtstones 'Which grade upwrd into cherty~ argillaceous lime­
stones j weathering buffo Fossils are more cammon in the Leeds Membero 
The most cammon Schoharie fossils are the brachiopods~ A(Cypa ij7ressa 
(Hall), Chonetes hemisphericus (Hall), Elytha fimbriata onrad~ te~taena 
"rhomboidaUs" (1tHlckens):J hS¥irifern macros (Hall), "§II raricosta ( onrad); 
the trr10bite~ Synphoria anch cps (Hall) and various gastropods, cephalopods, 
corals and conularids o 

MIDDLE DEVONIAN 

Onondaga Limestone and Albrights Reef 

The Ononda~ Limestone of the Hudson River Valley, approximately 100 
feet thick3 conSISts of gray~ fossiliferous limestones, often cher~o At 
two localities in the Coxsackie quadrangle coral reefs have been recognized, 
one of which will be visited on this trip (Stop 5)w Oliver (1954),(1956 a) 
has subdivided the Onondaga into four members~ in ascending order, the 
Edgecl iff,? Nedrow 2 Morehouse and Seneca. Only the lower three are present 
in the COxsackie area~ the Seneca having been replaced by the overlying 
Bakoven Black Shale and Stony Hollow Sandstone. 

The basal contact of the Onondaga (Edgecl iff Member) wi th the under­
lying Schoharie is gradationalo The Edgecliff (35-40 feet) is characterized 
by abundant White-weathering chert and a profusion of both rugose and 
tabulate corals in addition to brachiopods and other fossils o It consists 
of light gray coarse-grained crinoidal limestone in beds t to 3 feet thick. 
Li~hologic separation of the Nedrow Member (20 feet) in the Hudson Valley 
is not so distinct as further west but its characteristic pla~ceratid 
gastropods perslsto The remainder of the Onondaga is referred to the 
Morehouse Member, approximately 50 feet thick, Which contains a middle 
cherty division between upper and lower non-cher~ divisions. Morehouse 
beds consists of finer grained limestones than the Edgecliff and the chert 
usually is black o Fossils are abundant. 

The Albrights ~ (Stop 5) forms hills on both sides of the road 
one mile west~southwest of Albrightso It is approximately 1000 feet long, 
250 feet wide and over 20 feet high (Oliver 1956 b)o Tabulate and colonial 
rugose corals are abundant in the very coarse-grained pink or gray lime­
stone which_ lacks distinct beddingo Fossils present are the corals: 
CyathOPhtllum ~:I gySti~hYllum .;E.;., Favosi tes She:; Streptelasma ~, 
SynaPts tUum. EE.:,3 and aphrentls~; the brac iopodS~ AmphigenIa 
elongaVanuxem)" A tfYfa iireticularls" (Linnaeus), Coelospira camilla 
(Hall), Leptaena "rhomboldaUs" (Wiickens), IIS1irifer" divaricatus (Hall), 
IIS~ 11 macros (Hail), Stropheodonta concava (Hal ), and Strophonella ampla 
Qi:ill); and the trilobites~ Odontocephalus selenurus (Eaton), Phacops 
cristata (Hall)J and Synphoria anchiops (Hall). 
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b. 

d. e. 

SCHOKARIE AND ONONDAGA LIMESTONE FOSSILS: 
o. Amphigenia elonqata, )(~. b. "Spirifer" duodenarius. x 1k4. 
c. "Spirifer" raricosta, xl~. d. Chonetes hemisphericu5, x I~. 
e. Schizophoria propinqua,xl~. f. Atrypa impressa, xl!i4. 
g. SChucher!ella .p-ondora, )( iY4. h. Zaphrentis p-rol ifica. x~. 
i. Elytha flmbriata, )(I Y2. j. Strophonella ampla, x IV4. 



Hamilton Group 

The highest beds t.o be seen on this trip are those of trn Hamilton 
shales and sandstones o In the Coxsackie quadrangle this group is divided 
into 5 membersg in ascending order~ the Bakovens Stony Hollow, Mount Marion, 
Ashokan$j and Kiskatcm o Over 2000 feet of Hamil ton beds are presento The 
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top occurs in the adjacent Durham quadrangle to the west where an additional 
1000 feet of Hamil ton beds (entirely Kiskatom) are found o' The Bakoven, Stony 
Hollow and Mcnnt Marion members are chronological equivalents of the Marcellus 
Formation of the Ham:l'.1ton in central and western New Yorko The Ashokan and 
Kiskatam are non=mar1ne rocks representing the Skaneateles~ Ludlowville and 
Moscow Fonnationso 

Overlying the Onondaga Limestone with a sharp but apparently confonnable 
contact are the black shales of the lower Hamilton,Sl the Bakoven Member e 

These shales,Sl 180=200 feet thick, contain a small fauna of brachiopods, 
pelecypods,Sl cephalopods and "pteropods¥Y typical of Devonian black shales 
elsewhere in New Yorko The Bakoven is a continuation of the Union Springs 
Black Shale of central New Yorko It is overlain by the Stony HollOW" Sand­
stone Member.5) approximately 100 feet thick,9 whieh contains a few brachiopods, 
corarss and trilobites~ but apparently none of the cephalopods so character­
istic of its equivalent to the west9 the Cher~ Valley (fiAgoniatite") Lime­
stoneo Both the Bakoven and Stony Holloware chronological equivalents of 
the Seneca Manber of the Onondaga Limestone in western New YOrKo Inasmuch 
as no good exposures suitable for a large group have been located, the 
Bakoven and Stony Hollmi will not be seen on this tripo The fauna consists 
of the brachiopods~ Chonetes .£!.;. mucronatus (Ha11).9 Leiorhynchus limi tare 
(Vanuxem.)!l h ~ (Hall) :I.and Nuc1eospira concinna {Hall}; the pelecyPods: 
Lunu1icardium marcel lanse (Vanuxem)an~terochaenia fragilis (Hall); and 
Stylio1ina fissurel1a {Hal1)s and Tornoceras (Parodoceras) discoideum (Conrad). 

The rema inder of the marine porti on of the Hami 1 ton Group in the 
Coxsackie area is known as the Mount Marion Membere These interbedded bluish­
gray, sandy shales and argillaceous siltstones9 1200 feet thick, contain 
pebble beds~ crossbedding and flow rolls in the upper portion near the 
transition into the overlying non=marine Ashokan f1agso Fossils of brachi­
opods, pelecypodss and eephalopodsjl are abundant and usually occur as molds, 
both internal and external., Sev~a1 good exposures are located in the 
vicinity of the Alcove Reservoir (Stops 4A and 48)& 

Cammon Mt~ Marion fossils are the following~ 

Of Uncertain Affl~ 
Tent-aGuE tes be~.l·ul:us (Hall) 

Pelecypods 

Tri lobi res 
~reenops boothi. ~Grren) 

omalonotu$ deka iGreen) 
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e. 

MOUNT MAR-ION BEDS BRACHIOPODS: 
a. "Spirifer"(Paraspirifer) acuminotus, xlY2.. b.Cyrtina harniltonensis, x I~. 
c. Schizophoria striatula,)( I~. d.Athyris cora, x P~.. e. Rhipidomella vanu)(em i, 
x \}Z. f. Stropheodonta i naequi rad iata, x W4. q.Tropidoleptus car; natu5, x 1J4. H. At rypa 
spinosa, x I~. L Chonetes coronatu5, )"~. j.Chonetes sc.itulus, x I~. k. "Spir;fer­
(Muc.rospirifer) muc.ronatus,xl~. 1. Oignomia alveata,)( W4. m.StropheocAonta de­
m\5sa.lCl~. n.Comarotoec.hia congregata,)( 1'2. o."5pirife( (Spinocyrtia) qranulo5us, x 1J4. 
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f. 

MOUNT MARION ~EDS fOSSILS: 
a. Glyptodesma (AGtioodesma) erectum. )(~. b. Cornellites ePterinea"]flabellufYl, 
lC¥4. c.Actinopteria boydi, )CI~. ct.Orthonota undulata, )(0/4. e..Diaphorostoma 
IineatuM," I~. f. MiGhel inoc.eras ? [orthoc.e.ras] subulatum, )t. 3/4. q. LoX'onema 
hami\tonensis, x I~. h. Tentaculites bellulus, xlYz. i. Nuc.ulifes oblon­
qatu5, x JY4. j. Modiomorpha mytiloides, x~. k. Grammysia bi5ulcata. 
x I v.... 1. Paracyclas lira tat" 1Y4. m. Goniophora hami Itonensis, }C. P/4. 

n, Nyassa arq uta I x J V4. o. Bucanopsis lyra, x I V'2.. 
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The greater portion of the Hamilton beds of this area consists of 
non-marine strata. These beds are unfossiliferous, except for small crust­
aceans and plant remains. The lower 300 feet, the Ashokan, contains laminated 
'lbluestones" (sandstones) formerly extensively quarried for flagstones used 
in sidewalks and building construction. The interbedded shales are olive, 
weathering reddish or brown. The upper portion is known as the Kiskatom 
Member. This member consists of about 1500 feet of alternating red and 
green, green or gray sandstones. Cross-bedding, pebble layers and flow 
rolls occur. Fossils are rare - plant fragments are most common. Neither 
Ashokan nor Kiskatom beds will be seen on this trip~ 

STRUCTURE 

STRUCTURES IN THE WESTERN CENTRA L HUDSON VA LLEY 

The Silurian and Devonian formations lie unconformably on Ordovician 
graywackes, siltstones and shales which have undergone deformation varying 
from gentle warps to isoclinal folding. West of the Hudson River, these 
younger formations are strongly folded and thrust faulted. The faults and 
folds trend approximately north-south and the thrust faults usually dip 
from 200 to 350 eastward. Normal faulting is rare although the outcrop 
pattern caused by thrust faulting may locally seem to be caused by normal 
faults. Folding is most intense in the Kingston area. Northward the 
structures are similar but have a less violent aspect. Westward from the 
Hudson Valley the amplitude of the folding decreases and the fau1ting 
becomes less common. 

Typical Hudson Valley fold-fault structures in the Silurian-Devonian 
strata consist of an anticline thrust over a syncline so that in plan two 
anticlines are adjacent to each other. In some cases the hidden synclinal 
structure may be very large, but the size of the hidden structure is rarely 
decipherable from the surface evidence. Plate II . .shows two typical structures 
in the Ravena area. Note that the lower and more southern structure gave 
little surface evidence of the syncline which was detected by core drilling. 

ECONOMIC GEOLOGY 

For the past two to three years the economics of industrial rock 
materials has been undergoing revolutionary changes in the central Hudson 
ValleYQ The changes are of major significance to producers of portland 
cement and lightweight aggregate in the whole eastern United States~ In 
addition, new concepts of the quality of some limestones are of considerable 
importance in the quarrying and use of coarse aggregate. An indication of 
the scale of these changes in the raw material situation in the Hudson 
Valley may be seen in the increase of crushed stone reserves by a factor 
of about 3 to 5, the cement reserves by a factor of about 5 to .10 and the. 
lightweight aggregate reserves from negligible to over a billion' tons. 
Translated into monetary value this is the equivalent of finding a mining 
camp of the scale of Butte, Montana. All of these changes are based to a 
large extent upon systematic geologic studies of the nature and uses ~f rock 
raw materials and demonstrate clearly the value of geologists in this field •. 
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The most signifi.cant new discoverIes are that at least locally the 
New Scotland,\) Port Ewen,9 and Glenerie formations are su.itab1e for coarse 
aggregate in concrete~ and that the Esopus formation, at least 10ca11y~ is 
suitable for expanded lightweight aggregate o In addition, careful analytical 
work~ stratigraphically contro11ed,9 has resulted in methods of blending rock 
strata which are new in the Hudson Va11eyo 

The Hudson Valley is uniquely situated for the economic production of 
raw materials in that it combines excellent transportation facilities (water, 
air~ rai1~ highway) with one of the world i s largest metropolitan markets& 
The value of any raw material produced in. the Hudson Valley is likely to be 
considerably enhanced over less favorably situated occurrences of the same 
materiaL 

Portland cement plants have long been established just south of Catskill 
and at Becraft Moootain southeast of Hudson, and natural cement has been 
produced in the Rosendale-Kingston area for many years o Coarse aggregate 
producers have operated at Kingston, at Hudson, west of Catskill, and at 
South Bethlehem for a considerable time. 

Within the past few years the following companies have either 
announced the construction of new plants or have already begun operation: 
Hudson Cement Company at East Kingston~ in operation; Southern Lightweight 
Aggregate Company just south of Saugerties, plant to be constructed: 
Atlantic Cement Company, Ravena (jointly owned by Newmont Mining Company 
and the Cerro Corporation), plant to be constructed e Extensive optioning 
and current drilling immediately southwest of Kingston indicate still more 
activi~ within the Hudson Va11eyo 

The operation of the Hudson Cement Company at East Kingston is based 
on new concepts of utilization of rock strata in the Hudson Va11ey~ 
Quarrying procedures involve the blending of various rock types to produce 
portland cement, and the selective quarrying of other rock types to produce 
coarse aggregate. The structures in the area are complex" The normal 
Hudson Valley folding and thrust faulting is abnormally severe and large 
areas of overturned and steeply dipping beds OCCUT e The planning and 
execution of the dri11ing 9 the determination of reserves of various cate­
gories of rock9 the chemical and physical testing of the rock~ and the day­
to-day development of the quarrying operation all require geologic control. 
The basis for all phases of operation is a detailed geologic outcrop map 
and vertical cross~sections which are at a scale of 100 feet to the inch, 
with 5 foot contour interval o 

The opera tion of the Callanan Road Improvement Company at Kingston am 
South Bethlehem and the projected operation of the Atlantic Cement Company 
are, so far as the quarrying is concerned~ based on similar detailed geologic 
data. 

The Southern Lightweight Aggregate Company at Mt. Marion, just south 
of Saugerties, will quarry shales of the Esopus formationG This rock~ when 
heated to the proper temperature, expands to a scoriaceous material which 
makes excellent aggregate for lightweight cement blocks. Considerably more 
activity in lightweight aggregate exploration is occurring throughout the 
valley. 
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A. Callanan Road Improvement Co. 
B. Atlantic. Cement Co. -

to be constructed. 
C.Gatski\l Mountain Stone Co.-

crushed stone. 
D. lone Star Cement CO. 
E. Universal At las Cement Co. 
E Colarusso and Sons- crushed stone. 
G. North American Cement Corp. 
H. lehigh portland Cement Co. 
1. AI pha Port land Cement Co. 
J. Southern lightweight Aggregate 

Co. -to be constructed. 
K. Hudson Cement Co. 
L. Callanan Road Improvement Co. 
M. New York Trap Rock Co.- prospect. 

Product uncertain. 

STRATIGRAPHIC SECTIONS 

CD John Boyd ThoGher Park 
Db- Dns- DK- D9 - Dm- Sr 

® Blenis hair pin curve quarry 
Dc- Dm 

@ Hannacroix Cree.k (Deans Mi Ils 
area) DI<. - Dc.- Dm - Sr 

® Broncks Lake 
Va- Db - Dns- Dk- Dc. 

@)Austin's Glen 
Db- Dn5 - DK- Dc- Dm 

@ Quarry Hill 
DK - Dc-Dm 
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USES OF ROCK FORMATIONS IN THE CENTRAL HUDSON VALLEY 

Principal Formations and Lithologi~s 

Onondaga limestone 

Schoharie sandy lim~stone 

Esopus silty shale 

Glenerie impure limestone 

Port Ewen impure limestone 

Alsen impure limestone 

Becraft limestone 

New Scotland silty limestone and 
limey sit tstone 

Kalkberg impure 1 imestone 

Coeymans limestone 

Manlius limestone 

Rondout magnesium limestone 

Potential Uses 

Coars~ aggr~gate, portland cement, 
locally agricultural lime and 
blast furnac~ fluxo 

None known 

Lightweight aggregate 

Coarse aggregate, portland cement-:f-

Coarse aggregate, portland cemen~:f-

Coarse aggregate, portland cemen~:f-

Coarse aggregate, portland cement* 
agricultural lime 

Coarse aggregate, portland cement* 

Coarse aggregate, portland cement* 

Portland cement, coarse aggregate 

Portland cement, agricultural lime, 
blast furnace flux, coarse aggregate o 

Natural cernent~ 

*Mixed with purer limestones such as Becraft, Coeymans, or Manlius 

It is interesting to note that in the Kingston area the total 
potentially economic rock section is about 800 feet thick. 
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TRIP STOPS 

Stop 1A. Callanan Road Improvement Company Quarry, northeastern part. 

Outcrop has Normanski11 shales, siltstones, and graywackes at the 
base, overlain by the full thickness of the Rondout Formation and 12 feet 
of the Manlius Formation. All units are essentially conformable even 
though they are of Ordovician, Silurian (7) and Devonian ages. Of 
particular interest are the abundant Tentaculites in the lower unit of 
the Manlius Formation and the transparent obtuse rhambohedrons of calcite 
associated with quartz crystals in the Rondout Formation. 

Stop lBo Callanan Road Improvement Company Quarry, center. 

The walls of the quarry have typical Hudson Valley thrust fault 
structures. The Rondout, Manlius, Coeymans and part of the Kalkberg 
formations are exposed in the walls of the quarry. Plate VI is a pictUre 
of the quarry, looking south, in which the faults and formations are 
indicated. 

Stop 2. Synclinal structure 4500 feet south~southeast of the Callanan Road 
Improvement Company quarry,. 

New Scotland Limestone, Becraft Limestone, G1enerie Sandstone and 
Chert (Oriskany) and Esopus Shale are exposed. The Becraft Formation is 
thrust over the G1enerie Formation at the east side of the structure, and 
a zone of cleavage and shear in the Becraft branches north~northwestward 
from the thrust fault. Plate V- is a map of the area and Plate II shows 
a cross~section through the structure whiCh was core drilled about 10,000 
feet southeast of Stop 2. 

Stop 3. An exposure of the Esopus Formation in a cliff. 

The Glenerie Formation and the Becraft Formation are exposed at the 
base. 

Stop 4A. Mt. Marion beds, lower part. 

The exposure is in an old quarry from which flagstone was produced. 
Brachiopods and Tentaculites are abundant. 



Stop LB. Mt. Marion Sandstone, upper part. 

The exposures are in a quarry from which flagstone was produced. Lack 
of marine fossils and the fairly common plant remains suggest non-marine 
origin. 

Stop 5. Onondaga Reef. 

This is one of the reefs which is typical of the Onondaga Formation in 
New York. Fossil collecting is excellent. 

St2P 6. Broncks Lake stratigraphic section. 

All units of the Kalkberg Formation are exposed but not fully. All of 
the New Scotland and Becraft Formations can be seen, and 24 feet of the Alsen 
Formation is visible. The strata dip steeply westward and are cut by a 
fault Which repeats part of the Kalkberg Formation. 

NOTES ON TRIP C 
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PLATE ~ 
LEGE. NO 
ESopus Shale 
Glenerie Quartzite 

I s I Becraft- LImestone 

~ New Sc.orland L.i me&"tone 

.ft- St-rike ~ dip of bedding plane 

E9 Horizontal bedding plane 

~ Strike 9 dip of deavaqe 

.Jf Strike ~ dip ot major joint 

;ft' Strike OT major joint 

;:J9 Strike ~ dip of minor joint 

JC$' Strike of minor jOint 

• Holel DioMond Drill hole 

Scale L /00 FEET 

...... 

Shear zone 

Plunging antic.line 

plunging synciine 

Thrust fault 

Interpolared contoct 

Definite COnTac.t 

Outcrop orea 

--- Cross section line!> 
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PLATE 1llc 
Cal \anan Road Improvement c.ompany, South Bethlehem quarry, tookin9 south. 
A thrust fault dipping eastward is overlain by an antic.line. E'tp<?sed formations 
arB the Manlius (Om), Coeyman,s (Dc), and Kalkberq 'Dk)(upper~ lower Hannacroix). 
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