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KALKBERG AND NEW SCOTLAND FORMATIONS (lDk-ns) 
The Ka lkberg and New  S cotland form a tions (low er and higher, respectively) are m apped 

together on the Ga llupville qua drangle, in part beca use their conta ct is both gra da tiona l and often
covered by surficia l sedim ents. On the w estern edge of the qua drangle, south of Ga llupville, the 
tw o form a tions tota l a bout 110 feet (33.5 m eters; R ickard, 1962). At Tha cher S ta te Park, on the 
a dja cent Alta m ont qua drangle to the ea st, R ickard m ea sured a bout 115 feet (35 m eters). S evera l 
thin cla y la yers in the tw o form a tions are a ltered rem nants of volcanic a sh deposits (Ba ld Hill K-
bentonites), erupted from  Low er Devonian volcanoes in the Appa la chians. One of these a ltered 
volcanic a sh la yers w a s da ted a t 417.6 +/-1.0 m illion years old (Tucker et a l., 1998).  
New Scotland Formation. Fine-gra ined lim estones and ca lcareous sha les and m udstones, w ith 
occa siona l chert nodules. S tra ta are genera lly thin-bedded; lim estones and sha les com m only 
interla yered. Lim estones are genera lly ha ve a high cla y content. S tra ta are often fossiliferous, w ith
rela tively high diversity of varied types of fossils. The low er conta ct of the New  S cotland w ith the 
underlying Ka lkberg is gra da tiona l; the New  S cotland is distinguished from  the la tter by m ore sha ly
stra ta, and a m ore diverse group of fossils. The conta ct of the New  S cotland w ith the overlying 
Becra ft Lim estone is a lso gra da tiona l. Upper New  S cotland stra ta are less m uddy, and the lim estone
la yers becom e thicker and coarser-gra ined upw ard, appearing increa singly like the Becra ft 
Lim estone a bove. Fossils in the New  S cotland (over 100 species reported in the region) include 
diverse bra chiopods, a long w ith bryozoans, cora ls, ga stropods, and other fossils including rare 
trilobites. R ickard (1962) reports a thickness of 65 feet (19.8 m eters) south of Ga llupville, and 66 
feet (20 m eters) for the New  S cotland Form a tion ea stw ard off the qua drangle a t Tha cher S ta te Park. 
At Tha cher Park, the unit is loca lly deform ed by folds and thrust fa ults. No fa ults w ere noted on the 
Ga llupville qua drangle; how ever m uch of the unit is rarely exposed here, and som e structure m a y 
be present. S edim ents of the New  S cotland w ere deposited in deep ra m p-type environm ents, 
roughly sim ila r to environm ents on the m id- to outer continenta l shelf. 
Kalkberg Formation. Fossiliferous, m edium -gra ined lim estones, w ith coarser- and finer-gra ined 
beds and m inor sha le/m udstone. Thin- to m edium -bedded la yering. On fresh surfa ces, the Ka lkberg
Lim estone appears darker gra y than the underlying Coeym ans Lim estone, but often w ea thers to a 
buff-tan color. Som e dark gra y chert a lso present, genera lly a s nodules. The low er conta ct w ith the
Coeym ans Form a tion is som ew ha t gra da tiona l, indica ted by a change to finer-gra ined stra ta and 
m ore diverse and a bundant fossils. These include various bra chiopods, bryozoans, and sm a ll 
rugose cora ls. R ickard (1962) reports 45 feet (15 m eters) for the Ka lkberg Lim estone a t on the 
Ga llupville qua drangle. The Ka lkberg Form a tion w a s origina lly deposited in sha llow  ra m p 
environm ents sim ila r to the inner continenta l shelf.  
 

COEYMANS FORMATION (lDcy) 
Bluish-gray to light gra y, coarse-gra ined lim estones (gra instones to pa ckstones). Thick to 

m a ssive-bedded, w ith poorly developed la yering. The Coeym ans Lim estone com m only form s a
very resistant ledge, best seen capping the cliffs a long the Helderberg Escarpm ent a t John Boyd
Tha cher S ta te Park. Though less pronounced, it a lso form s ledges and w a terfa lls a cross the 
Ga llupville qua drangle. The low er conta ct w ith the Manlius Lim estone is m arked by a change to
coarser-gra ined lim estone, and is erosiona l. The Coeym ans Form a tion is rela tively fossiliferous, 
including com m on crinoid fra gm ents, w ith bra chiopods and sca ttered m ound-like colonia l 
“honeycom b” cora ls (Favosites helderbergiae). The bra chiopod Gypidula coeymansensis is an 
index fossil for the Coeym ans Lim estone; it does, how ever, a lso extend up into low er stra ta of the
Ka lkberg Form a tion a bove. R ickard (1962) reported 50 feet (15.2 m eters) of Coeym ans Lim estone
near Ga llupville, thinning to45 feet (13.6 m eters) ea stw ard a cross the Ga llupville qua drangle. The
rocks w ere origina lly deposited in ‘shoa l”-type environm ents, w here da y-to-da y w a ves continua lly
im pa cted a ga inst the sea floor. 

 

LATE ORDOVICIAN PERIOD 
SCHENECTADY FORMATION (uOsch) 
S andstones and bla ck to gra y sandy to cla y-rich sha les, thin to m a ssive la yered, and com m only

interbedded. The proportion of sandstone to sha le varies vertica lly through the form a tion. Goldring
(1935) estim a ted 1800 to 2000 feet (548 to 610 m eters) for the S chenecta dy Form a tion on the 
a dja cent Alta m ont qua drangle, succeeded by 410 feet (125 m eters) of stra ta a ssigned to the “Indian
La dder Beds”, for a tota l of up to nearly 2400 feet (731 m eters). Goldring, how ever, only reported 
the Indian La dder Beds on the Alta m ont Qua drangle, to the ea st of this m ap. The S chenecta dy 
Form a tion is interpreted to represent rela tively deep w a ter, foreland ba sin turbidite slope-type
environm ents. 
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ORISKANY, ALSEN AND BECRAFT FORMATIONS (lDb-o) 
 
Oriskany Formation. Quartz sandstone, often fossiliferous, and cem ented by silica (quartz). The 
unit is quickly recognized by a bundant, large bra chiopod shell fossils in som e parts of the unit; the
shells them selves are som etim es dissolved a w a y. In the Helderberg region, the a ttra ctiveness of the
highly fossiliferous rock ha s long m a de it a prized building stone, seen in firepla ces, chim neys, and
other decora tive stonew ork.  
The Oriskany S andstone is a thin unit (m ea sured loca lly a t 2.5 feet-/0.7 m eters-thick), often

fossiliferous, and very hard and resistant. The top of the Oriskany som etim es form s a w ide fla t 
surfa ce a cross the landscape, w here overa ll softer, less resistant stra ta of the low er part of the 
Esopus Form a tion w a s stripped a w a y by gla cia l ice prior to a bout 16,000 years a go.  
Few  outcrops of the Oriskany S andstone w ere loca ted on the Ga llupville qua drangle. S outh of 

Ga llupville, 2.5 feet of Oriskany w a s m ea sure; the conta ct w ith the overlying Esopus form a tion w a s
covered. On the a dja cent Alta m ont qua drangle the thickness of the Oriskany S andstone varied, 
betw een one and four feet (1.2 to 0.3 m eters). The Oriskany S andstone unconform a bly overlies 
older stra ta of the Alsen or Becra ft Lim estone Form a tions, form ed during a m a jor drop in sea level, 
and w ithdra w a l of m arine w a ters, for a few  to severa l m illion years. 
Fossils in the form a tion include num erous bra chiopods and other shelly form s of the Oriskany 

“big bra chiopod” fa una. The sandy sedim ents of the Oriskany Form a tion w ere origina lly deposited
in sha llow  m arine, shoa l-type environm ents, w here w a ves conta cted the sea floor on a da y-to-da y
ba sis. 
Alsen Formation. Fossiliferous, gra y, m edium -gra ined, bedded cherty lim estones, present loca lly on
the w estern ha lf of the Ga llupville qua drangle. This unit, found extensively in outcrops from  centra l
Albany to Ulster counties and beyond to Port Jervis (Orange Co.), is present to a bsent a cross 
w estern Albany and ea stern S choharie counties, below  a sub-Oriskany erosion surfa ce (R ickard, 
1962). Thickness on the qua drangle ranges from  zero to eight feet (0 to 2.4 m eters). The Alsen 
Form a tion is not found w est of the Cobleskill area. Overa ll, the chara cter of the rock is sim ila r to 
the older Ka lkberg Form a tion (see below ). The Alsen Form a tion w a s origina lly deposited in sha llow
ra m p environm ents sim ila r to the inner continenta l shelf.  
Becraft Formation. Light-colored, rela tively coarse-gra ined lim estone, com posed largely of 
com plete to broken shell m a teria l, chiefly fra gm ents of crinoids. R ickard (1962) reported 12 to 18
feet (3.7 to 5.5 m eters) of Becra ft Lim estone on the Ga llupville Qua drangle; Goldring (1935) 
reported 15 feet (4.6 m eters) a long Fox Creek and a roa dside quarry a long New  Y ork R oute 443 
northw est of W est Berne. These thickness a gree w ith genera l trends found during m apping a cross
the Ga llupville qua d.  
The low er conta ct of the Becra ft Form a tion w ith the underlying New  S cotland Form a tion is 

gra da tiona l. The num ber of different fossil species in the Becra ft is m uch less than in the New  
S cotland; how ever, the Becra ft is often a rela tively pure m a ss of w hole and fra gm ented fossil shells, 
unlike the underlying New  S cotland Form a tion. Fossils in the Becra ft Form a tion largely consist of 
a bundant crinoid fra gm ents and severa l different species of bra chiopods. The m ost dia gnostic fossil 
of the Becra ft Lim estone is a sha llow  bow l-like fossil on the order of an inch (2 cm ) a cross. S im ila r
to the Coeym ans Lim estone below  and the Oriskany S andstone a bove, sedim ents of the Becra ft 
Lim estone w ere deposited in sha llow , shoa l type environm ents, w here da y-to-da y w a ves brushed
the sea floor, but a lso w here a t tim es tida l currents m oved sedim ents a bout. 
W hile not perva sive through the unit, som e outcrops of Becra ft Lim estone in the Helderbergs 

fea ture chert. Chert is not genera lly found in the Becra ft Form a tion in ea stern New  Y ork. The chert 
m a y occur in pa leokarst ca vities, w hich form ed w hen sea level fell and the region beca m e land for 
a tim e.  
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UNION SPRINGS FORMATION (mDus: = lower part of Marcellus subgroup) 
Dom inantly bla ck to dark-gra y sha les and m udstones, w ith som e thin im pure lim estone la yers. 

S tra ta are genera lly non-fossiliferous to poorly fossiliferous, w ith stra ight and coiled cepha lopods, 
very sm a ll conica l shells (styliolinids, da cryoconarids), and som e sm a ll bra chiopods and biva lves. 
The ba se of the Union Springs Form a tion, a t the conta ct w ith the underlying Ononda ga Lim estone, 
w a s not found on the qua drangle. During the Middle Devonian, Union Springs sedim ents are 
interpreted to ha ve been deposited in deeper, m ore ba sina l environm ents, perhaps a couple to few  
hundred feet deep.  
Only one m em ber of the Union Springs Form a tion is found on the Ga llupville qua drangle, the

Ba koven Mem ber. 
Bakoven Member: Organic-rich bla ck to dark-gray sha les and m udstones, w ith thin, m inor 
lim estone beds and lim estone concretions. Genera lly non-fossiliferous to poorly fossiliferous; fossils
consist largely of shelled anim a ls tha t lived up in the w a ter colum n, not on the sea floor (e.g., 
stra ight and coiled cepha lopods, and styliolinids/da cryoconarids). The Ba koven Mem ber is 
approxim a tely 90 feet (27 m eters) thick south of Ga llupville, near the southw est corner of the 
qua drangle. This represents a thinning of roughly 30 feet (9 m eters) from  the ea stern edge of the 
a dja cent Alta m ont qua drangle, perhaps in part a ssocia ted w ith fa cies change from  less com pa cted, 
ca lcareous stra ta of the S tony Hollow  Mem ber there. Thinning could a lso be rela ted to decrea sed 
sedim enta tion tow ard the ba sin center, and/or less repetition of Ba koven stra ta a ssocia ted w ith 
deform a tiona l thrust fa ulting, perhaps m ore preva lent to the ea st. 
 

ONONDAGA FORMATION (mDon) 
Light-colored, fossiliferous, coarse- to fine-gra ined lim estones (gra instones, pa ckstones and

w a ckestones), w ith chert in som e interva ls. The rela tively hard, resistant lim estones of the 
Ononda ga Form a tion com m only form  ledges and som etim es cliffs and escarpm ents (a s on the 
Alta m ont qua drangle to the ea st). The form a tion form s the bedrock a cross a broa d area the southern
portion of the Ga llupville qua d. On the ea st, it from  Becker R oa d, then extends northw estw ard to 
the south side of Knox-Ga llupville R oa d before hea ding south-southw estw ard a cross Line R oa d, 
extending southw ard to the villa ge of Berne and the area south of R ickard Hill R oa d, w here it then
is overla in by bla ck sha les of the Union Springs Form a tion (Ba koven Mem ber). The ba se of the 
form a tion is indica ted by lim estone directly overlying fossiliferous sandstone of the S choharie 
Form a tion. 
A nearly com plete section of the Ononda ga Lim estone is found in a creek bed south of 

Ga llupville indica tes a tota l thickness of 90 to 100 feet. On the a dja cent Alta m ont Qua drangle to
the ea st, Oliver (1956) reported a m inim um  thickness of 110 feet (33.5 m eters) for the Ononda ga
Lim estone loca lly, in contra st w ith Goldring and Cook’s (1935) report of 85 to 100 feet (26 to 30
m eters).  
Chert (som etim es ca lled “flint”) is com m on in som e parts of Ononda ga Form a tion, a bsent in 

others. It occurs a s la yers or irregularly-shaped nodules. In low er parts of the form a tion the chert is
light gra y, but dark gra y in upper stra ta. Three m em bers of the Ononda ga (Edgecliff, Nedrow  and 
Moorehouse Mem bers, low  to high) occur in the Helderbergs region, but are not distinguished on
the m ap. Com m on cora ls in ba sa l lim estones loca lly developed into a reef m ound w ith a bundant 
cora ls. Thin cla y la yers a t som e levels are the a ltered rem nants of volcanic a sh, erupted from  
Middle Devonian volcanoes in the Appa la chians. One of these a ltered volcanic a sh la yers in the 
upper Ononda ga Lim estone, a bsent in the Helderbergs, ha s been da ted a t 390.0 +/- 0.5 m illion 
years old (R oden et a l., 1990). S edim ents of the Ononda ga Form a tion w ere deposited in a variety of
w a ter depths in a sha llow  sea (e.g., m id-ra m p to shoa l type environm ents), sim ila r to depths found 
on toda y’s m id-continenta l shelf to a sha llow  shoa l, w here da y-to-da y w a ves cra sh a ga inst the sea
floor. 
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OVERVIEW: STRUCTURAL GEOLOGY OF THE GALLUPVILLE QUADRANGLE 
S tructura lly, the sedim entary rocks of the Ga llupville qua drangle dip gently to the south-southw est. Dip angle is on the 

order of 2-4 degrees, w ith the steepest dips found a t the edges of the centra l lim estone belt. The units of the qua drangle are 
further deform ed by an extrem ely broa d anticlina l structure a cross the m apped area w hich plunges sha llow ly to the south. 
This structure is m ost likely of La te Pa leozoic a ge, and proba bly form ed during the closing sta ges of the Appa la chian Orogen. 
Large sca le brittle deform a tiona l fea tures, such a s fa ults, w ere noticea bly rarer here than on the a dja cent Alta m ont Qua drangle to

the ea st. A thrust fa ult is reported a t depth w ithin S choharie Caverns, near the w est edge of the qua drangle, w ith a strike 
approxim a ting w est-northw est. Additiona l thrust fa ults occur in bla ck sha les of the Ba koven Mem ber (Union Springs Form a tion) in 
the southern part of the Ga llupville Qua drangle.  
S m a ller sca le fra ctures, com m only referred to a s joints, w ere observed over the entire qua drangle, and genera lly share a 

roughly south-southw est to north-northea st orienta tion. In the lim estone belt, these joints are often solutiona lly w idened by 
slightly a cidic surficia l w a ters, lea ding to the form a tion of ca ves and surficia l karst fea tures.  
 
OVERVIEW: KARST ON THE GALLUPVILLE QUADRANGLE 
Karst is a landform  crea ted by the dissolving of the underlying bedrock, genera lly lim estone. Evidence of karst includes the

presence of ca ves, sinkholes, disappearing strea m s, solutiona lly-enlarged joints, and springs; and by the genera l a bsence of 
surfa ce strea m s. 
On the Ga llupville qua drangle karst is found in the Ka lkberg, Coeym ans, and Manlius Lim estones; the Becra ft Lim estone; 

and the Ononda ga Lim estone. The longest ca ves are found in the Coeym ans and Manlius, but considera ble karst is found in 
a ll listed lim estone units. 
The longest know n ca ve on the qua drangle is a bout five m iles long. Other ca ves include Knox Cave, open only by w ritten 

perm ission, and S choharie Caverns, a form er com m ercia l ca ve. (Check w ith the landow ner before visiting.) The m ost ea sily 
visible sinkhole is Lodens S ink next to Middle R d. W a ter sinking here ha s been dye-tra ced to Bogardus Spring, a bout 1.6 m iles
(2.6 km ) to the south-southea st, near Fox Creek. 
Due to va lley infilling w ith qua ternary sedim ents (e.g., gla cia l and strea m  sedim ents; = QAL), som e ca ves in the ea stern

part of the qua d show  m a ze developm ent from  ba ck flooding a s the result of inefficient dra ins. 
Flow stone deposits from  S choharie Caverns exceeded the lim its of the U-Th da ting m ethod a t 350,000 year BP. This

suggests a m inim um  a ge for the dow n-cutting of the Fox & S choharie Creek va lleys.  
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GEOLOGIC SYMBOLS
Conta ct, definite Conta ct, approxim a te
Conta ct, inferred Lim it of Qua ternary cover

Undifferentia ted Qua ternary m a teria l of varia ble thickness.   Estim a ted distribution is ba sed 
upon exa m ina tion of digita l eleva tion m odels (DEMs), topographic lines and field exa m ina tion. 
Determ ina tion north to ea st of line on sha ded relief m ap ba sed on DEM w ith 2 m eter resolution 
and field da ta.  Determ ina tion south and w est of the line (area of “10 m eter resolution”) ba sed on
topographic lines and field da ta. This difference in resolution a ffects the a ccura cy of the cover 
distribution.  Note tha t bedrock m a y loca lly occur in area s m apped a s predom inantly Qua ternary
sedim ent cover, and visa versa. 

QUADRANGLE LOCATION

SHADED TERRAIN MAP AND SURROUNDING QUADRANGLES

1:62 500 scale; 2x vertical exaggeration
Shaded relief generated from National Elevation Dataset 1/3 arc-second data

from the US Geological Survey.

     Bedrock on the  Ga llupville 7.5 m inute qua drangle is represented by diverse sedim entary rocks of Ordovician, S ilurian
and Devonian a ge. A tota l of sixteen distinct rock form a tions stretch a cross the qua drangle in three m a jor ea st-w est
trending belts –  a centra l belt la rgely com posed of lim estone bounded to the north and south by a m ix of sha le and
sandstone.
    The rock stra ta on the Ga llupville qua drangle form ed over a period of approxim a tely 60 m illion years, extending from
approxim a tely 450 to 388 m illion years before the present (i.e. the Ordovician, S ilurian and Devonian Periods). They w ere
deposited in a rela tively sha llow  m a rine sea  tha t flooded New  Y ork and, a t tim es, m uch of ea stern North Am erica. W hile
som e units (such a s the R ondout - Manlius sequence) displa y fea tures indica tive of deposition w ithin the range of low  to
high tides, others suggest a m a xim um  depth of deposition on the order of a few  hundred feet. Most w ere deposited in
environm ents sim ila r to the m odern continenta l shelf, from  a few  to severa l tens of feet deep. On tw o occa sions, m arine
w a ters w ithdrew  from  the region for severa l m illions years, lea ding to the form a tion of m a jor erosion surfa ces (or
disconform ities). The longer of these erosiona l brea ks occurs betw een the Ordovician S chenecta dy Form a tion and
overlying S ilurian stra ta; the lesser brea k occurs a t the conta ct of the Low er Devonian Becra ft or Alsen and Oriskany
form a tions.
     Fossil shells of m arine life occur in varying a bundance and diversity in the rocks on the Ga llupville Qua drangle. They
are m ore com m on in the lim estones, and in the Oriskany S andstone. Com m on fossils include bra chiopod shells and
crinoid fra gm ents, w ith occa siona l cora ls and ga stropods (sna ils), and rare trilobite pieces. The types of fossils present in
the rock units provide inform a tion a bout the environm ents they lived in (including w a ter depth, sa linity, clim a te).
     V arious bedrock units w ere quarried on the Ga llupville Qua drangle in the pa st, and som e continue to provide useful
m a teria ls toda y. S m a ll, a bandoned quarries occur sca ttered a cross the lim estone belt. Uses included stone blocks for
building hom es and chim neys and for founda tions for hom es and barns. At lea st tw o old lim e kilns w ere found during
m a pping, a long the northern edge of the lim estone belt. Historica lly, these provided the ra w  m a teria ls needed to produce
m a sonry cem ent and a gricultura l lim e. The Esopus Form a tion continues to be m ined loca lly for crushed rock gra vel on
roa ds and drivew a ys.
     Previous geologica l studies of the Ga llupville 7.5’ qua drangle include Goldring (1935), Johnsen (1958), and R ickard
(1962).

 

MARCELLUS SUBGROUP 
In ea stern New  Y ork, stra ta som etim es know n a s the Marcellus “sha le” are divided into tw o 

form a tions; a low er Union Springs and upper Mount Marion Form a tions. Cla ssic bla ck to dark gra y
sha les, typica l of the Marcellus subgroup in centra l to w estern New  Y ork, only occur in the low er 
part of the Marcellus stra ta in ea stern New  Y ork (Ba koven Mem ber of the Union Springs 
Form a tion). S ucceeding higher Marcellus stra ta are com posed largely of dark gra y sha les, siltstones
and sandstones, w ith an overa ll increa se in sandstone upw ard.  
 
MOUNT MARION FORMATION (m Dm m : = upper part of Marcellus subgroup) 
Dark-gra y to gray sha les and m udstones, and gra y to brow n siltstones and sandstones, w ith a 

few  thin lim estones (Hurley and Cherry V a lley Mem bers) a t the ba se. Marine fossils often occur in 
distinct la yers separa ted by of poorly- to non-fossiliferous stra ta. Overa ll, the percenta ge of sand in
the rocks increa ses upw ard through the form a tion. An unknow n a m ount of the form a tion occurs in
the southw est corner of the Ga llupville qua drangle. The Mount Marion Form a tion represents 
interm edia te depth to sha llow  m arine environm ents (from  perhaps a few  hundred feet a t m ost, to 
the shoreline a t sea level). 
Five m em bers of the Mount Marion Form a tion occur on the Ga llupville qua drangle. From  low

to high, they are the Hurley, Cherry V a lley, Ea st Berne, Otsego and unna m ed upper m em bers. 
Hurley Member. Lim estone, sha le and m inor silt- to sandstone. Approxim a tely one to tw o feet 
thick (0.3 to 0.6 m eters). Thin, fossiliferous lim estones and a thin sandstone separa ted by sha les of
varying thicknesses. 
Cherry Valley Member. Lim estone, w ith fa m ous Agoniatites vanuxemi cepha lopod fa una. 
Approxim a tely three feet (0.9 m eters) thick. It form s a ledge in a t lea st one sm a ll creek in the
southw est portion of the m ap. 
East Berne Member. Dark-gra y sha le and m udstone, w ith m inor thin sandstone beds through the 
m em ber and a thick sandstone a t the top. Mem ber m arked by distinct ba sa l and top conta cts, a bove
Cherry V a lley Lim estone, and below  the overlying Ha lihan Hill Bed (see below ). The unit is found 
only in the southw est corner of the Ga llupville qua drangle. Its thickness is unknow n. 
Otsego Member. S ha le and sandstone, w ith an overa ll increa se in the percent sandstone upw ard 
through the m em ber. The ba se of the Otsego, w hich w a s not loca ted in the field, is a distinct, 
rela tively fossiliferous bed w ith rugose (“horn”) cora ls, bra chiopods and other fa una (Ha lihan Hill
Bed of V er S tra eten, 1994).  
Unnamed upper member. Undifferentia ted sandstone-dom ina ted stra ta. These stra ta occur in the
upper eleva tions in the southw est corner of the Ga llupville Qua drangle 

 

ESOPUS AND SCHOHARIE FORMATIONS (lDe-s) 
On the Ga llupville qua drangle, the Esopus and S choharie form a tions (below  and a bove, 

respectively) w ere m apped a s one unit. Poor exposure of the form a tions did not perm it m ea suring 
their tota l thickness. Tw o coarse m ea surem ents south of Ga llupville, ba sed on GPS barom etric 
pressure-derived changes in eleva tion, yielded estim a ted thicknesses of approxim a tely 90 and 105
feet (approxim a tely 27 and 32 m eters). On the Alta m ont qua drangle to the ea st, com bined 
thickness of the tw o form a tions is approxim a tely 120 feet thick (37 m eters), a t sites w here the stra ta
do not appear strongly deform ed. 
Schoharie Formation. Cla yey sandstones, siliceous sha les and highly fossiliferous sandstones
chara cterize the S choharie Form a tion in the Helderbergs. In contra st w ith the form a tion in the 
Hudson V a lley, only the upper part of the S choharie Form a tion in the Helderbergs is ca lcareous. 
S tra ta in som e interva ls are deform ed by folds and thrust fa ults. W a ter depths varied som e during 
deposition of the S choharie Form a tion, largely in m id- to inner shelf type settings, but sha llow ing to
shoa l type environm ents a t the top of the form a tion. 
Esopus Formation. Cla yey siltstones and sandstones, and dark gray sha le to m udstones com pose 
m ost of the Esopus Form a tion. Minor chert and thin cla y la yers occur low  in the form a tion. 
Layering (bedding) is genera lly difficult to distinguish, due to extensive burrow ing of the sedim ent
by anim a ls (e.g., w orm s, cla m s). S helly fossils are rare. S tra ta are not uncom m only deform ed by 
folds and thrust fa ults. Up to 15 thin cla y la yers in low est stra ta of the Esopus Form a tion (Sprout 
Brook K-bentonites) are the a ltered rem nants of volcanic a sh, erupted from  Low er Devonian 
volcanoes in the Appa la chians. Tw o of these a ltered volcanic a sh la yers ha ve been da ted a t 408.3
+/-1.9 m illion years old (Tucker et a l., 1998). W a ter depths varied som e during deposition of the 
Esopus Form a tion, in m id- to outer shelf-type environm ents. 

 

LATE SILURIAN PERIOD 
MANLIUS AND RONDOUT FORMATIONS (uSr-m) 
Manlius Formation (Thacher, Green Vedder and Dayville Members)  
Genera lly light gra y-colored, fine-gra ined lim estones (m icrite, w a ckestone), w ith buff to yellow

w ea thering dolostone interva ls, and reef la yers of strom a toporoid sponges. The Manlius Form a tion
form s the bulk of the low er portion of the Helderberg escarpm ent cliffs, w ell seen a long the Indian 
La dder Tra il a t Tha cher S ta te Park. The thinly-la m ina ted dolostones are m ost nota ble in the recessed
“upper bear pa th” in the cliffs a t Tha cher S ta te Park. No com plete section of the Manlius Lim estone
w a s m ea sured on the Ga llupville qua drangle. R ickard (1962) estim a tes a bout 45 feet (13.7 m eters) 
for the form a tion around Ga llupville, thickening slightly ea stw ard. Over the qua drangle boundary 
to the ea st, the Manlius Lim estone is 52 feet (15.8 m eters) thick a t Tha cher S ta te Park (R ickard, 
1962). W est of the Ga llupville qua drangle, a long Intersta te I-88 w est of the S choharie exit, Dr. 
Ja m es Ebert (pers. com m un., 9/9/14) interprets the Manlius to tota l 45.5 to 48.2 feet (13.9 to 14.7
m eters) in thickness; w ith three m em bers of the Manlius present (Tha cher, Green V edder and 
Dayville m em bers, low  to high).  
The Manlius Form a tion w a s deposited in tida l environm ents on the m argin of the Devonian 

sea w a y, betw een just a bove to a little below  low  tides. S trom a toporoid reefs, indica ted by cha otic-
appearing la yering in the m iddle to upper Manlius Form a tion, form ed in sha llow  depths slightly 
below  low  tide. 
Rondout Formation (Chrysler and Cobleskill Members; +/- Brayman Formation)  
La te S ilurian dolostones, lim estones and sha les, approa ching 50 feet (15.2 m eters) in thickness 

on the w est m argin of the Ga llupville qua drangle. The R ondout Form a tion thins to approxim a tely 5
feet (1.5 m eters) on the ea stern edge of the a dja cent Alta m ont qua drangle, due to progressive 
pinching out of low er stra ta, w hich a lso ta kes a w a y the entire underlying Braym an Form a tion 
(R ickard 1962). R ickard a lso reported an exposure of the low er Chrysler, com plete Cobleskill, and
upperm ost Braym an m em bers south of Ga llupville. During fieldw ork in 2014, loose cobbles and
boulders of R ondout w ere visible in Kings Creek northea st of Ga llupville. But only one outcrop, 
partia lly exposing the stra ta, w a s found on the Ga llupville Qua drangle in 2014. This outcrop is the
sa m e one reported by R ickard (1962), on the w est side of NY  R te. 146, ca. 0.5 m iles northea st of 
Ga llupville (on priva te property). The exposure is in the bed of a sm a ll strea m  tha t issues from  close
to the ba se of the Manlius Form a tion.  
Rondout Formation, Chrysler Member. Non-fossiliferous, fine-gra ined, blue to yellow ish-brow n
dolostone, lim estone and sha le, loca lly w ith greenish-gra y sandy, pyritic sha le in its low er part. 
R ickard (1962) reported 20 to 25 feet (6.1 to 7.6 m eters) of Chrysler Mem ber on the Ga llupville 
qua drangle. Much of the Chrysler Mem ber is exposed in the outcrop northea st of Ga llupville. The
Chrysler Mem ber w a s chiefly deposited in supra tida l environm ents, just a bove high tides. 
Rondout Formation, Cobleskill Member. Fossiliferous thick to thin bedded lim estone, w ith a 
diverse group of fossil bra chiopods, ga stropods, strom a toporoid sponges, cora ls, ostra codes, and 
others. Upperm ost beds becom e som ew ha t dolom itic (R ickard 1962). The upper conta ct, w ith the
R ondout Form a tion, w a s pla ced by R ickard (1962) a t the disappearance of fossils and a change to
m ore sha ly, dolom itic stra ta. R ickard reports nine feet (2.7 m eters) of Cobleskill Lim estone on the
S choharie Qua drangle im m edia tely to the w est; His Figure 2 indica tes a sim ila r thickness on the 
w est side of the Ga llupville qua drangle, pinching out to zero on the ea st m argin of the qua drangle. 
A slightly tilted, out of pla ce block of the Cobleskill w a s seen a t the outcrop northea st of 
Ga llupville. It appeared to ha ve slid dow nslope perhaps 10 -15 feet (3.0 to 4.6 m eters), possibly 
over the Braym an S ha le (covered a t this loca lity). A la yer of bla ck chert occurred w ith the other 
rock lithologies listed a bove. The Cobleskill Lim estone w a s deposited in sha llow , subtida l m arine
w a ters. 
 

Brayman Formation. Non-fossiliferous, very pyrite-rich greenish-gra y sha les to dolostones, 
interpreted by R ickard (1962) to be a bsent ea st of Ga llupville. At Ga llupville, R ickard (1962) 
reported 17 feet (5.2 m eters) of Braym an Form a tion. He reported no other outcrops of Braym an 
S ha le on the Ga llupville qua drangle, and none w ere found by the a uthors in 2014. Older reports of
sha le term ed Braym an Form a tion ea st of this qua drangle (e.g., R uedem ann, 1912; Goldring, 1933, 
1935) w ere discounted by R ickard (1962), and pla ced in the R ondout Form a tion. New  
investiga tions are exa m ining this issue. 
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