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OVERVIEW: STRUCTURAL GEOLOGY OF THE GALLUPVILLE QUADRANGLE

o045 7407120 BEDROCK GEOLOGY OF THE ALTAMONT 7.5 MINUTE QUADRANGLE: . ) ' ) . .
747150 564559 567772 570984 747730 AN OVERVIEW ORISKANY, ALSEN AND BECRAFT FORMATIONS (IDb-0) Structurally, the sedimentary rocks of the Gallupville quadrangle dip gently to the south-southwest. Dip angle is on the
42°45'0" | - : < 42°45'0" . . . . _ . . . .
. Yk AEXANE s 5 o e Bedrock on the Gallupville 7.5 minute quadrangle is represented by diverse sedimentary rocks of Ordovician, Silurian Oriskany Formation. Quartz sandstone, often fossiliferous, and cemented by silica (quartz). The order of 2-4 degrees, with the steepest dips f'O[J'nd at the edges of the central limestone belt' The units of the quadrangle are
$ and Devonian age. A total of sixteen distinct rock formations stretch across the quadrangle in three major east-west unit is quickly recognized by abundant, large brachiopod shell fossils in some parts of the unit; the further deformed by an extremely broad anticlinal structure across the mapped area which plunges shallowly to the south.
trending belts — a central belt largely composed of limestone bounded to the north and south by a mix of shale and shells themselves are sometimes dissolved away. In the Helderberg region, the attractiveness of the This structure is most likely of Late Paleozoic age, and probably formed during the closing stages of the Appalachian Orogen.
sandstone. highly fossiliferous rock has long made it a prized building stone, seen in fireplaces, chimneys, and Large scale brittle deformational features, such as faults, were noticeably rarer here than on the adjacent Altamont Quadrangle to
The rock strata on the Gallupville quadrangle formed over a period of approximately 60 million years, extending from OtheTrhdeg’r.alt('V‘? Stson‘zwork- i locally at 2.5 feet/07 L) oft the east. A thrust fault is reported at depth within Schoharie Caverns, near the west edge of the quadrangle, with a strike
approximately 450 to 388 million years before the present (i.e. the Ordovician, Silurian and Devonian Periods). They were The Oriskany Sandstone is a thin unit (measured locally at 2.5 feet-/0.7 meters-thick), often approximating west-northwest. Additional thrust faults occur in black shales of the Bakoven Member (Union Springs Formation) in
deposited in a relatively shallow marine sea that flooded New York and, at times, much of eastern North America. While fossiliferous, and very hard and resistant. The top of the O.rlskany sometimes forms a wide flat the southern part of the Gallupville Quadrangle
some units (such as the Rondout - Manlius sequence) display features indicative of deposition within the range of low to surface across Fhe Iandscqpe, where overall spftgr, les§ resistant strata of the lower part of the i P lo f P | ¢ & d o b q h . q | q iy sh
high tides, others suggest a maximum depth of deposition on the order of a few hundred feet. Most were deposited in Esopus Formation was St”pPEd away by glacial ice prior to about 16,000 years ago. Smaller scale fractures, commonly referre ‘to as J_Omts' Were_o served over the ept'_re quadrangle, an_ genera. Y share a
environments similar to the modern continental shelf, from a few to several tens of feet deep. On two occasions, marine Few outcrops of the O.rlskany Sandstone were located on the GallupVI.IIe quadrangle. SQUth of roughly south-southwest to north-northeast orientation. In the limestone belt, these joints are often solutionally widened by
waters withdrew from the region for several millions years, leading to the formation of major erosion surfaces (or Gallupville, 2.5 feet of Oriskany was measure; the contact with the overlying Esopus formation was slightly acidic surficial waters, leading to the formation of caves and surficial karst features.
disconformities). The longer of these erosional breaks occurs between the Ordovician Schenectady Formation and Eovered. On thedagjacint Altamont quadrangle thhe thllctness of tge Oriskany Sfandstkc))lne varl[gd,
overlying Silurian strata; the lesser break occurs at the contact of the Lower Devonian Becraft or Alsen and Oriskany F(;weetn f[)nefatr;] /(\)Iur eet (B1 2 t(;t(i‘,?’ metters).FT € ?,”5 ar;y Sand Ztoqe uncon.orrga y over |Ies |
ldr st o e lson o Bt nesone P drng  mor o e, OVERVIEM: KARST ON THE GALLUPVILLE QUADRANGL
Fossil shells of ine lif i i bund d diversity in th k the Gallupvill d le. Th ’ : i i i i i i i
ossil shells o martlr?el'l e OtCCUf in Vzr}’lntghaol"j Ifnce ;n | tIVel‘SI():/ in the rf;C S_IOH_ Ied abUlOVr:_ e Q(;Jahra;rg ed ey Fossils in the formation include numerous brachiopods and other shelly forms of the Oriskany Karst is a Iandfor.m created by the dlissolvmg of the uererIylng bedrock, generally Ilmestone. Evidence of karst includes the
dre more common in "he IIMestones, and in e Liriskany >andstone. L.ommaon 10ssils INCIUCe brachiopod shetls and - “big brachiopod” fauna. The sandy sediments of the Oriskany Formation were originally deposited presence of caves, sinkholes, disappearing streams, solutionally-enlarged joints, and springs; and by the general absence of
crinoid fragments, with occasional corals and gastropods (snails), and rare trilobite pieces. The types of fossils present in i shallow marine. shoal-tvbe environments. where waves contacted the sea floor on a dav-to-da surface streams
d the rock units provide information about the environments they lived in (including water depth, salinity, climate). basis ! P ! Y Y On the G ”’ il d le k is found in the Kalkb C d Manlius Li ¢ . the B f Li .
E ~ Various bedrock units were quarried on the Gallupville Quadrangle in the past, and some continue to provide useful Alser; Formation. Fossiliferous, gray, medium-grained, bedded cherty limestones, present locally on n the Gallupvi ‘e quadrangle karst is found in the Ka ; erg, Loeymans, an an .'us Imes On?S/ the Becra t_ 'meStohe/
0 E materials today. Small, abandoned quarries occur scattered across the limestone belt. Uses included stone blocks for the western half (.)f the Gallup\;ille q’uadrangle This url1it found extensively in ou/tcrops from central and.the Qnondaga L'm65t0ne- The longest caves are found in the Coeymans and Manlius, but considerable karst is found in
¥ 2 building homes and chimneys and for foundations for homes and barns. At least two old lime kilns were found during Alb . Co ' . all listed limestone units.

L X ) o . i any to Ulster counties and beyond to Port Jervis (Orange Co.), is present to absent across . . . . .
mapping, along the northern edge of the limestone belt. Historically, these provided the raw materials needed to produce western Albany and eastern Schoharie counties, below a sub-Oriskany erosion surface (Rickard The longest known cave on the quadrangle is about five miles long. Other caves include Knox Cave, open only by written
masonry cement and agricultural lime. The Esopus Formation continues to be mined locally for crushed rock gravel on 1962). Thickness on the quadrangle ranges from zero to eight feet (0 to 2.4 meters). The Alsen permission, and Schoharie Caverns, a former commercial cave. (Check with the landowner before visiting.) The most easily
roads and driveways. _ _ , _ _ _ Formation is not found west of the Cobleskill area. Overall, the character of the rock is similar to visible sinkhole is Lodens Sink next to Middle Rd. Water sinking here has been dye-traced to Bogardus Spring, about 1.6 miles
(19226;V|0us geological studies of the Gallupville 7.5” quadrangle include Goldring (1935), Johnsen (1958), and Rickard the older Kalkberg Formation (see below). The Alsen Formation was originally deposited in shallow (2.6 km) to the south-southeast, near Fox Creek.

' ramp environments similar to the inner continental shelf. Due to valley infilling with quaternary sediments (e.g., glacial and stream sediments; = QAL), some caves in the eastern
S~ Becraft Formation. Light-colored, relatively coarse-grained limestone, composed largely of . . . .
. . T part of the quad show maze development from back flooding as the result of inefficient drains.
(=3 . complete to broken shell material, chiefly fragments of crinoids. Rickard (1962) reported 12 to 18 | d it f hohari ded the limi fth h dati hod hi
< 1 Quaterngfn;y (Q) material @ ofvariable thick . S feet (3.7 to 5.5 meters) of Becraft Limestone on the Gallupville Quadrangle; Goldring (1935) F owstong : eposits from Schoharie Ca\{erns exceeded the |m|ts.o the U-Th dating method at 350,000 year BP. This
Z Undi greqtlated Qu.aternary material 0 variable thickness. .Est.lmated d1§trlbut|on s bgsed reported 15 feet (4.6 meters) along Fox Creek and a roadside quarry along New York Route 443 suggests a minimum age for the down-cutting of the Fox & Schoharie Creek valleys.
& upon examination of digital elevation models (DEMs), topographic lines and field examination. northwest of West Berne. These thickness agree with general trends found during mapping across
E Determination north to east of line on shaded relief map based on DEM with 2 meter resolution the Gallupville quad
=< ?;doﬁilid ﬁitﬂ'n(ze;:jn};zlﬁ I((j)gt;jo'l#:sagi(zf(\e,\r/:;tczfi;h?elslgﬁj t(?or(r:aazfec:soﬂzz e;irc[:iglug?tr;]g tc)g\s/i(: on The lower contact of the Becraft Formation with the underlying New Scotland Formation is REFERENCES
= diEtriiufi)on Note that bedrock mav locallv oceur in areas mapped as redominZntI Quaterna gradational. The number of different fossil species in the Becraft is much less than in the New Goldring. W., 1933 (reprinted 1997), Guide to the Geology of John Boyd Thacher State Park (Indian Ladder Region) and Vicinity . New
o cediment cc;ver and visa versa Y Y pp P Y Y Scotland; however, the Becraft is often a relatively pure mass of whole and fragmented fossil shells, York State Museum Handbook 14, 112 pages (32 pages in reprinted version).
' . unlike the underlying New Scotland Formation. Fossils in the Becraft Formation largely consist of Goldring, W., and Cook, J.H., 1935, Geology of the Berne Quadrangle, with a Chapter on Glacial Geology. New York State Museum
MARCELLUS SUBGROUP al;)ur?dant crlno!d fragmepts ar;ld Isleveral d;ff[?]:er}t sp?C|es ;)f brachlo;)ods'. TEe most dlagnostIF fQISSII Bulletin 303, 238 pages. '
In eastern New York, strata sometimes known as the Marcellus “shale” are divided into two of the Becraft Limestone is a shallow bowl-like fossil on the order of an inch (2 cm) across. Similar Johnsen, J.H., 1958, Preliminary Report on the Limestones of Albany County, New York. New York State Museum, Miscellaneous
formations; a lower Union Springs and upper Mount Marion Formations. Classic black to dark gray :_O the CoeymandelmegtoSg befiorlv and :}he lOrlskany Sandstone ab}c:ve, ;edlmednts of the Ei)ecr?]ﬁd Publication No. 22, 43 p
; ; ; t t t t ~to- . ! ’ g . . . .
shales, typical of the Marcellus subgroup in central to western New York, only occur in the lower tP:?SZaofrl]soV:ekr)it aeggs\;vie:::t t?mc:evsv}iiia(l)acuryrgﬁt(:?:g\?:;]sigisr;m\:evntirgbo?; orday waves brushe Rickard, L.V., 1962, Late Cayugan (Upper Silurian) and Helderbergian (Lower Devonian) Stratigraphy in New York. New York State
Il ot e o st Some ot Bert e n he e Muséur Bullets 386,15 pes o |
Lormalien; Succedng igher Maree s strata Are €0 v , feature chert. Chert is not generally found in the Becraft Formation in eastern New York. The chert Ruedemann, R., anql Cook, J.H., 1930, Geology of the Capital District (Albany, Cohoes, Troy and Schenectady Quadrangles), with a
' ' may occur in paleokarst cavities, which formed when sea level fell and the region became land for Chapter on Glacial Geology. New York State Museum Bulletin 285, 218 pages. '
MOUNT MARION FORMATION (mDmm: — upper part of Marcellus subgroup) atime. Tucker, R. D., Bradley, D. C., Ver Straeten, C. A., Harris, A. G., Ebert, J. R., & McCutcheon, S. R. 1998. New U-Pb ages and the duration
Dark-gray to gray shales and mudstones, and gray to brown siltstones and sandstones, with a <2: IDk-ns KALKBERG AND NEW SCOTLAND FORMATIONS (IDk-ns) and division of Devonian time. Earth and Planetary Science Letters, vol. 158, pages 175-186. )
few thin limestones (Hurley and Cherry Valley Members) at the base. Marine fossils often occur in ~ The Kalkberg and New Scotland formations (lower and higher, respectively) are mapped Ver Straeten, C.A., 1994,.M|crostrat!graphy and depositional envr'ronmer?ts of a Middle Devgnlan f(?reland basin: Berne and Qtse g0
distinct layers separated by of poorly- to non-fossiliferous strata. Overall, the percentage of sand in Z together on the Gallupville quadrangle, in part because their contact is both gradational and often Members, Mount Marion Formation, eastern New York State: in Landing, E., ed., Studies in Stratigraphy and Paleontology in Honor of
the rocks increases upward through the formation. An unknown amount of the formation occurs in o covered by surficial sediments. On the western edge of the quadrangle, south of Gallupville, the Donald W. Fisher, New York State Museum Bulletin 481, p. 367-380.
the southwest corner of the Gallupville quadrangle. The Mount Marion Formation represents E two formations total about 110 feet (33.5 meters; Rickard, 1962). At Thacher State Park, on the
intermediate depth to shallow marine environments (from perhaps a few hundred feet at most, to Q adjacent Altamont quadrangle to the east, Rickard measured about 115 feet (35 meters). Several "NOTE: Older New York State Museum publications are available as free downloads at
the shoreline at sea level). thin clay layers in the two formations are altered remnants of volcanic ash deposits (Bald Hill K- http://www.nysm.nysed.gov/publications/bulletin/index.html.
Five members of the Mount Marion Formation occur on the Gallupville quadrangle. From low >~ bentonites), erupted from Lower Devonian volcanoes in the Appalachians. One of these altered
to high, they are the Hurley, Cherry Valley, East Berne, Otsego and unnamed upper members. E‘ volcanic ash layers was dated at 417.6 +/-1.0 million years old (Tucker et al., 1998).
Hurley Member. Limestone, shale and minor silt- to sandstone. Approximately one to two feet < New Scotland Formation. Fine-grained limestones and calcareous shales and mudstones, with
thick (0.3 to 0.6 meters). Thin, fossiliferous limestones and a thin sandstone separated by shales of W occasional chert nodules. Strata are generally thin-bedded; limestones and shales commonly
varying thicknesses. interlayered. Limestones are generally have a high clay content. Strata are often fossiliferous, with GEOLOGIC SYMBOLS
Cherry Valley Member. Limestone, with famous Agoniatites vanuxemi cephalopod fauna. relatively high diversity of varied types of fossils. The lower contact of the New Scotland with the
§ S Approximately three feet (0.9 meters) thick. It forms a ledge in at least one small creek in the underlying Kalkberg is gradational; the New Scotland is distinguished from the latter by more shaly Contact, definite = — — — — — - Contact, approximate
& e southwest portion of the map. strata, and a more diverse group of fossils. The contact of the New Scotland with the overlying Contact. inferred Limit of Quat
< E East Berne Member. Dark-gray shale and mudstone, with minor thin sandstone beds through the Becraft Limestone is also gradational. Upper New Scotland strata are less muddy, and the limestone ontact, interre imit ot fLluaternary cover
A member and a thick sandstone at the top. Member marked by distinct basal and top contacts, above layers become thicker and coarser-grained upward, appearing increasingly like the Becraft
Cherry Valley Limestone, and below the overlying Halihan Hill Bed (see below). The unit is found Limestone above. Fossils in the New Scotland (over 100 species reported in the region) include
only in the southwest corner of the Gallupville quadrangle. Its thickness is unknown. diverse brachiopods, along with bryozoans, corals, gastropods, and other fossils including rare
Otsego Member. Shale and sandstone, with an overall increase in the percent sandstone upward trilobites. Rickard (1962) reports a thickness of 65 feet (19.8 meters) south of Gallupville, and 66
through the member. The base of the Otsego, which was not located in the field, is a distinct, feet (20 meters) for the New Scotland Formation eastward off the quadrangle at Thacher State Park. S HAD E D TE RRAI N MAP AN D S U RRO U N D I N G QUAD RAN G L ES
relatively fossiliferous bed with rugose (“horn”) corals, brachiopods and other fauna (Halihan Hill At Thacher Park, the unit is locally deformed by folds and thrust faults. No faults were noted on the
Bed of Ver Straeten, 1994). Gallupville quadrangle; however much of the unit is rarely exposed here, and some structure may - =7 AN = 7 o e B e W ROTTERDAM =
Unnamed upper member. Undifferentiated sandstone-dominated strata. These strata occur in the be present. Sediments of the New Scotland were deposited in deep ramp-type environments, 7 j
upper elevations in the southwest corner of the Gallupville Quadrangle roughly similar to environments on the mid- to outer continental shelf.
Kalkberg Formation. Fossiliferous, medium-grained limestones, with coarser- and finer-grained
NION SPRINGS FORMATION I ‘M " b beds and minor shale/mudstone. Thin- to medium-bedded layering. On fresh surfaces, the Kalkberg
mDus UNIO S GS FO ON (mDus: = lower part o arcetfius su group) i Limestone appears darker gray than the underlying Coeymans Limestone, but often weathers to a
Dominantly black to dar.kjgray shales and mud'sFones, W'th some thin impure limestone layers. buff-tan color. Some dark gray chert also present, generally as nodules. The lower contact with the
Strata are generally non-f055|l'|fe.ro'us to poorly foss!llferous, with straight and .COI|ed cepha!opods, Coeymans Formation is somewhat gradational, indicated by a change to finer-grained strata and
very small conical shel[s (s.tyllohmds, dacryoconarlds), and. some small brfachlopods and blvalves. more diverse and abundant fossils. These include various brachiopods, bryozoans, and small
Z The base of the Union Springs Formation, at the contact with the underlying Onondaga Limestone, rugose corals. Rickard (1962) reports 45 feet (15 meters) for the Kalkberg Limestone at on the
S was not fc;undhon ths qua(;jrang'le.d[?uréng the M'ddli Dfevolnlanf Union Sprlng}i sediments Iare ’ Gallupville quadrangle. The Kalkberg Formation was originally deposited in shallow ramp
Z interpreted to have been deposited in deeper, more basinal environments, perhaps a couple to few environments similar to the inner continental shelf.
hundred feet deep.
g Only one member of the Union Springs Formation is found on the Gallupville quadrangle, the IDey COE\I(M/?]NS FOR?""?‘TION (IDcy) il ) i
Bluish-gray to light gray, coarse-grained limestones (grainstones to packstones). Thick to
W Bakoven Member. : gray to light gray, g . '
Q Bakoven Member: Organic-rich black to dark-gray shales and mudstones, with thin, minor masswejbedded, with poorly develgped Iayermg. The Coeymans Limestone commonly forms a
limestone beds and limestone concretions. Generally non-fossiliferous to poorly fossiliferous; fossils very resistant ledge, best seen capping the cliffs along the Helderberg Escarpment at John Boyd
':,‘ consist largely of shelled animals that lived up in the water column, not on the sea floor (e.g., Thacher.State Park. Though less pronounced,. it also form§ Iedges and waterfalls across the
Q straight and coiled cephalopods, and styliolinids/dacryoconarids). The Bakoven Member is Gallupwlle.quad.rangle. The Iower contact with the Manlius leest'one. Is mar.ked by a.c.hange to
Q approximately 90 feet (27 meters) thick south of Gallupville, near the southwest corner of the .coarse.r-gralned I|mest.on<?, and is er05|or'1a|. The Cpeymans Formation is relatlvgly fossﬂnferous, : . ?
E quadrangle. This represents a thinning of roughly 30 feet (9 meters) from the eastern edge of the Elncludlng cor’r’lmon crinoid fragments, W'th. brachiopods a'nd scattergd mound-like C0|0’}'§| : - Ze> 2m Iﬁa’;v
adjacent Altamont quadrangle, perhaps in part associategl with facies change from less compacted, .honeyf/cor.rlwkf) cc;lrals (Favosites .helderbefg.lae). Thﬁ brachlop<|)d Gypidula C(.)eyn}ansens:s Is ar; A 10 m DEML
calcareous strata of the Stony Hollow Member there. Thinning could also be related to decreased index fossil for the Coeymans Limestone; it does, however, also extend up into lower strata of the ~—
2 ) sedimentation toward the basin center, and/or less repetition of Bakoven strata associated with Kalkberg Formation above. Rickard (1962) reported 50 feet (15.2 meters) of Coeymans Limestone
v 75 et » 7 ; . deformational thrust faulting, perhaps more prevalent to the east. near Gallupville, thinning to45 feet (13.6 meters) eastward across the Gallupville quadrangle. The
/ 7 / P rocks were originally deposited in ‘shoal”-type environments, where day-to-day waves continually
// 7 - - = X ONONDAGA FORMATION (mDon) impacted against the sea floor.
lf e 7‘\_ L = 7 o . \ mDon Light-colored, fossiliferous, coarse- to fine-grained limestones (grainstones, packstones and
I ///‘|'7 / S g ; ‘ wackestones), with chert in some intervals. The relatively hard, resistant limestones of the S LATE SILURIAN PERIOD
O (’}7 /3 ‘ e , Onondaga Formation commonly form ledges and sometimes cliffs and escarpments (as on the MANLIUS AND RONDOUT FORMATIONS (uSr-m)
/L / 7 ‘ | Altamont quadrangle to the east). The formation forms the bedrock across a broad area the southern . . .
iy portion of the Gallupville quad. On the east, it from Becker Road, then extends northwestward to Manlius Forma.tnon (Thacher, Gre_en Ved@er al_1d Dayville Members) .
iy the south side of Knox-Gallupville Road before heading south-southwestward across Line Road, Generally light gray-colored, fine-grained limestones (micrite, wackestone), with buff to yellow
3 o extending southward to the village of Berne and the area south of Rickard Hill Road, where it then weathering dolostone intervals, and reef layers of stromatoporoid sponges. The Manlius Formation
g g is overlain by black shales of the Union Springs Formation (Bakoven Member). The base of the forms the Igulk of the lower portion of the.HeIderl?erg escarpment cliffs, well seen alqng the Indian
< S formation is indicated by limestone directly overlying fossiliferous sandstone of the Schoharie Ladder Trail at Thaf:her StaFe Park. The thinly-laminated dolostones are most notable in thg recessed
< Formation. “upper bear path” in the cliffs at Thacher State Park. No complete section of the Manlius Limestone
A nearly complete section of the Onondaga Limestone is found in a creek bed south of was measured on the Gallupville quadrangle. Rickard (1962) estimates about 45 feet (13.7 meters)
Gallupville indicates a total thickness of 90 to 100 feet. On the adjacent Altamont Quadrangle to for ;he formz;]tloi\r:‘artl).undL.GalIupv1llg/5tP21|?ken|1r15g ;Ilghtly ea;twlilrd.TOhveLtheSquadPranlégleR’bEurljdary
the east, Oliver (1956) reported a minimum thickness of 110 feet (33.5 meters) for the Onondaga t109t62e e\j‘\jt/t ef hanGIuISI |m(|e|stone ('js Ieet: : lmeters) t|lgg at ac; Er Sta;[]e har‘ Ric aé ’
Limestone locally, in contrast with Goldring and Cook’s (1935) report of 85 to 100 feet (26 to 30 James)'Eb:rit(ge:s ecorirrl:E:I 3/371a4)r?:tge$r2t?rt]§e ri]\;irj?tts t;) to:’;’]ezt5°5 1064;2%62:'8 gx‘_;t,to 1r4 .
meters). S AT Lo ! : : : :
Chert (sometimes called “flint”) is common in some parts of Onondaga Formation, absent in meter's) in thickness; with three members of the Manlius present (Thacher, Green Vedder and
others. It occurs as layers or irregularly-shaped nodules. In lower parts of the formation the chert is Dayville members, low to high). o . ) .
light gray, but dark gray in upper strata. Three members of the Onondaga (Edgecliff, Nedrow and The Manlius Formation was deposited in tidal environments on the margin of the Devonian
Moorehouse Members, low to high) occur in the Helderbergs region, but are not distinguished on seaway, between just above to a little below low tides. Stromatoporoid reefs, indicated by chaotic-
the map. Common corals in basal limestones locally developed into a reef mound with abundant appearing |§yer|ng in the middle to upper Manlius Formation, formed in shallow depths slightly
corals. Thin clay layers at some levels are the altered remnants of volcanic ash, erupted from gelo(\i/v l(t)vl\; t'de‘t, (Chrys] d Cobleskill Memb LB F tion)
: . : . ) } ondout Formation (Chrysler and Cobleskill Members; +/- Brayman Formation
ﬁ/;ggrle()?ui\;?jgg: Ij?ﬂgesltr:)%f glbtszit/\iﬁptiljc:'\é?gz.rboe?ge;oﬁ;tegseiltde;(tegdvglgs;rgcoaif}_Igyse r;;lr}itohne <2: Late Silurian dolostones, limestones and shales, approaching 50 feet (15.2 meters) in thickness
years old (Roden et al., 1990). Sediments of the Onondaga Formation were deposited in a variety of E ;)n :}216 \5Ne5ttma;gm 3‘: the (Sa”Up&/l”e Cfll:l?dra;gle. '{}LeltRond(:ut Fodrmatllon éhmi to approx{mately >
water depths in a shallow sea (e.g., mid-ramp to shoal type environments), similar to depths found =) ;ichi}wgn(;ite(;; Ig\r/:/erestfjtsaewh?cﬁiﬁo t:kZS ijcvear; theaer:t?:e S:Serrlil?fgeérali/em:nplz(;%rr‘::il(\)/s
on today’s mid-continental shelf to a shallow shoal, where day-to-day waves crash against the sea ’
floor Y Y Y 8 ~ (Rickard 1962). Rickard also reported an exposure of the lower Chrysler, complete Cobleskill, and
1 ' : uppermost Brayman members south of Gallupville. During fieldwork in 2014, loose cobbles and
! ~ boulders of Rondout were visible in Kings Creek northeast of Gallupville. But only one outcrop,
IDe-s ESOPUShAND”SCHﬁTHARIS FOTM/?]TIONS (IDe ;) hoharie f . bel dab < partially exposing the strata, was found on the Gallupville Quadrangle in 2014. This outcrop is the
On.t el Gallupville qug rangle, t € l—iasopus and Sc Of ahrlef orma.tlons(j.de OW and above, ~ same one reported by Rickard (1962), on the west side of NY Rte. 146, ca. 0.5 miles northeast of
respectlve y). were mapped as one unit. Poor exposure of the orrpatlons Id not permit Measuring Gallupville (on private property). The exposure is in the bed of a small stream that issues from close
their total thickness. Two coarse measurements south of Gallupville, based on GPS barometric to the base of the Manlius Formation
pressure—der.ived changes in elevation, yielded estimated thicknesses of approximately.90 and 105 Rondout Formation, Chrysler Member. Non-fossiliferous, fine-grained, blue to yellowish-brown g
fe(?t (@pproximately 27 and .32 meters). O.n the Altamont que}drangle to the east, combined dolostone, limestone and shale, locally with greenish-gray sandy, pyritic shale in its lower part.
thickness of the two formations is approximately 120 feet thick (37 meters), at sites where the strata . :
Rickard (1962) reported 20 to 25 feet (6.1 to 7.6 meters) of Chrysler Member on the Gallupville 1:62 500 scale: 2x vertical exaggeration
do not appear strongly deformed. X ; ; : ; 99
. . - . . quadrangle. Much of the Chrysler Member is exposed in the outcrop northeast of Gallupville. The
Schoharie Formation. Clayey sandstones, siliceous shales and highly fossiliferous sandstones Chrysler Member was chiefly deposited in supratidal environments, just above high tides. Shaded relief generated from National Elevation Dataset 1/3 arc-second data
characterize the Schoharie Formation in the Helderbergs. In contrast with the formation in the Rondout Formation. Cobleskill Member. Fossiliferous thick to thin/bedded limestone. with a from the US Geological Survey.
. . . . ’ . ’
Hudsqn Valley., only the upper part of the Schoharie Formation in the Helderbergs IS calcareoys. diverse group of fossil brachiopods, gastropods, stromatoporoid sponges, corals, ostracodes, and
Strata in some intervals are deformed by folds and thrust faults. Water depths varied some during others. Uppermost beds become somewhat dolomitic (Rickard 1962). The upper contact, with the
deposition of the Schoharie Formation, largely in mid- to inner shelf type settings, but shallowing to : . . . !
ZzZ . . Rondout Formation, was placed by Rickard (1962) at the disappearance of fossils and a change to
shoal type environments at the top of the formation. S ) . S
<< E F tion. Cl ltst d sandst d dark hale t dst more shaly, dolomitic strata. Rickard reports nine feet (2.7 meters) of Cobleskill Limestone on the
E soptusf t(;rnga fon. F aye)f['5| sAc:‘nes anh s?n (sjzr;es, Tn | ark gray s fe o n:# ; Onest.compose Schoharie Quadrangle immediately to the west; His Figure 2 indicates a similar thickness on the
most ot the Esopus Formation. Vinor chert and thin clay layers occur fow in the formation. west side of the Gallupville quadrangle, pinching out to zero on the east margin of the quadrangle.
@] Layering (bedding) is generally difficult to distinguish, due to extensive burrowing of the sediment . . .
) S . . A slightly tilted, out of place block of the Cobleskill was seen at the outcrop northeast of
JRorne 1Ny by animals (e.g., worms, clams). Shelly fossils are rare. Strata are not uncommonly deformed by ; ) .
/ Town W . ) . Gallupville. It appeared to have slid downslope perhaps 10 -15 feet (3.0 to 4.6 meters), possibly
omia oq 12y folds and thrust faults. Up to 15 thin clay layers in lowest strata of the Esopus Formation (Sprout . . )
42°37'30 42°37'30 Q . ) ) over the Brayman Shale (covered at this locality). A layer of black chert occurred with the other
oa v oo Brook K-bentonites) are the altered remnants of volcanic ash, erupted from Lower Devonian . T A o . .
-74°15'0 564559 567772 570984 -74°7'30 i i . rock lithologies listed above. The Cobleskill Limestone was deposited in shallow, subtidal marine
>~ volcanoes in the Appalachians. Two of these altered volcanic ash layers have been dated at 408.3 waters
N . . . . e .
" ' ' (<% +/-1.9 m|II|on.year.s Old_ (Tucker et a:]., I} 998). Wa'ter depths varied some during deposition of the Brayman Formation. Non-fossiliferous, very pyrite-rich greenish-gray shales to dolostones,
Universal Transverse Mercator, Zone 18 N WN  GN Scale 1:24 000 Geologic mapping by Stander, E.J., Ver Straétén' C., Engel, T.D., and Sta”def' J. 2014 <C Esopus Formation, in mid- to outer shelf-type environments. interpreted by Rickard (1962) to be absent east of Gallupville. At Gallupville, Rickard (1962)
North American Datum of 1983 1 4 0 1 Miles Digital data and cartography, B. Bird, 2015 W reported 17 feet (5.2 meters) of Brayman Formation. He reported no other outcrops of Brayman
Hygrology, and planimetry layers from the X - == I Shale on the Gallupville quad.rangle, and none were found by the authors in 2014. Olde{r reports of
New York State DOT Raster Quadrangle separates 13°39’ : . shale termed Brayman Formation east of this quadrangle (e.g., Ruedemann, 1912; Goldring, 1933,
flogggaIlIJuSpéllsleczgzt(;E:’n;;?eqilgai.‘DOT edition date 1|_| . |_0;5 N (:) 1 Kilometers 1935) were discounted by Rickard (1962), and placed in the Rondout Formation. New
' investigations are examining this issue.
Topographic map symbols can be found at . .
http:/pubs.usgs.gov/gip/TopographicMapSymbols/ Contour interval 20 feet ﬁl/ )
:\(A)ggnmeiirzzsyrggglii;?;n from the NOAA online Declination UTM grid convergence (GN) LATE ORDOVICIAN PERIOD UAD RAN G LE LOCATION
. . - it and 2015 magnetic declination (MN)
Calculator: http://www.ngdc.noaa.gov/geomag-web/#declination at center of map oseh SCHENECTADY FORMATION (uOsch) Q
Sandstones and black to gray sandy to clay-rich shales, thin to massive layered, and commonly

interbedded. The proportion of sandstone to shale varies vertically through the formation. Goldring
(1935) estimated 1800 to 2000 feet (548 to 610 meters) for the Schenectady Formation on the
adjacent Altamont quadrangle, succeeded by 410 feet (125 meters) of strata assigned to the “Indian
Ladder Beds”, for a total of up to nearly 2400 feet (731 meters). Goldring, however, only reported
the Indian Ladder Beds on the Altamont Quadrangle, to the east of this map. The Schenectady
Formation is interpreted to represent relatively deep water, foreland basin turbidite slope-type
environments.
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