BEDROCK GEOLOGY OF THE CLARKSVILLE 7.5-MINITE QUADRANGLE, ALBANY COUNTY, NEW YORK
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A Bedrock on the Clarksville 7.5 minute quadrangle is represented by diverse sedimentary -1 OVERVIEW: KARST ON THE GALLUPVILLE QUADRANGLE
rocks of Ordovician, Silurian and Devonian age. A total of 14 distinct rock formations stretch IDe-s ESOPUS AND SCHOHARIE FORMATION (IDe-s) ' uSmn MANLIUS AND RONDOUT FQRMATIONS (uSrm) ' ' ' .Karst isa landform created by the dissolving of the underlying be@rock, generally limestone.
across the quadrangle along an overall northwest-southeast trend, with a central belt largely On the Clarksville quadrangle, the Esopus and Schoharie formations (below and above, Limestones and dolostones, with minor shales, formed in shallow tidal to supratidal . Evidence of karst includes the presence of caves, sinkholes, disappearing streams, solutionally-
compose d of limestone bounded to the northeast and southwest by different age shale and respectively) are mapped as one unit. The two units total approximately 145 feet (44 meters) in environments. These two units are mapped together, as the Rondout Formation at the bottom is enlarged joints, and springs; and by the general absence of surface streams.
) the vicinity of Clarksville. On the Altamont quadrangle to the northwest, the combined thickness only a few feet thick to perhaps locally absent across the quadrangle. On the Clarksville quadrangle karst is found in the Coeymans, and Manlius Limestones; the
sandstone belts. _ ) . of the two formations is approximately 120 feet thick (37 meters) at sites where the strata do not > Manlius Formation Becraft Limestone; and the Onondaga Limestone. The longest caves are found in the Onondaga,
) The rock strata on the Clarksville .quadrangle formed overa period of approximately 69 appear strongly deformed. < Generally light gray-colored, fine-grained limestones (micrite, wackestone), with buff to but considerable karst is found in all listed limestone units.
million years, extending from approximately 450 to 388 million years before the present (i.e. the Schoharie Formation. Clayey sandstones, calcareous but sometimes siliceous shales and highly ~ yellow weathering dolostone intervals, and irregular reef layers of stromatoporoid sponges. The The longest known cave on the quadrangle is Onesquethaw Cave, open only by written
Late Ordovician, Late Silurian and Early to Middle Devonian Periods). They were deposited in a fossiliferous sandstones characterize the Schoharie Formation in the Helderbergs. Strata in some § Manlius Formation forms the bulk of the lower portion of the Helderberg escarpment cliffs, well permission, and about a mile long. Other caves included Clarksville Cave, Diddly Cave, and the
- relatively shallow marine sea that flooded New York and, at times, much of eastern North intervalsl are deformed by folds and thrust faults. Alpng Rte. 85 north Qf Clarksville, Fhe - seen along the Indian Ladder Trail at Thacher State Park. The thinly-laminated dolostones are Chatter-Stone-Hole System.
£l Aumerica. While some units (Such as the Rondout - Manlius sequence) display features indicative Formation i marked by the onsetof alcareous state. and gadational dsappearance of % Secton ofthe Manlius imestone wa measured on the Clarksllequadrangle. On the th stk ofa thtust Tl Mostof Onesauethan's passage i ssociated with th dip o
1N " e . . . " by the o u , section of the Manlius Limestone was measured on the Clarksville quadrangle. On the on the strike of a thrust fault. Most of Onesquethaw's passage is associated with the dip of a
‘\;‘,“ of (t1§p0s1(tl10n ?lﬂt}m tile range 10 If; 10\3/ t(zllf{lg}tl tide, %h?rs sél ggest aFmax1rtr}um <113[pt1”{[ Otf dtepos1t10n Zoophycos trace fossils within a few feet of the top of the Esopus. Three members are present E Clarksville Quadrangle, the Manlius Formation is approximately 50 feet (15.2 meters) thick. On fault, though about 1200 feet is formed on the fault's strike.
5 on the order of a few to several hundred 1ee (e-g., n1on Springs rorma ion). Most strata were (Gumaer Island, Aquetuck and Saugerties, low to high), as found through Greene and Ulster < the Altamont Quadrangle to the northwest, the Manlius Limestone is 52 feet (15.8 meters) thick The waters of Onesquethaw Creek sink into limestone in multiple places. At normal flows,
deposited in env1r0nmer}ts s1m11a1" to the modgrn continental shelf, 'from a few to se‘.’e?al tens of counties. Siliceous shales, bordering on chert, occur in the middle of the lower member. Water ~ at Thacher State Park (Rickard, 1962). there are stretches of the creek that are dry. Clarksville Cave carries an underground segment of
© feet deep. On two occasions, marine waters withdrew from the region for several millions years, depths varied some during deposition of the Schoharie Formation, largely in mid- to inner shelf The Manlius Formation was deposited in tidal environments on the margin of the Late the Onesquethaw Creek.
S Sl 0 N\ 7 i e R AN R IAONNIINEAN | " RN NN NN P N NN - Tarmyeacs LamR MR © leading to the formation of major erosion surfaces (“disconformities”). The longer of these type settings, but shallowing to sandy, wave-agitated environments at the top of the formation. Silurian seaway, between just above to a little below low tides. Stromatoporoid reefs, indicated Flowstone deposits from Onesquethaw Cave were dated to about 21,000 years BP. This
L~ E erosional breaks occurs between the Ordovician Schenectady and Austin Glen Formations and Esopus Formation. Clayey siltstongs and s:andstones, and (_1ark gray shale to mudst(_)nes by chaoti.c-appearing layeﬁpg in the middle to upper Manlius Formation, formed in shallow suggests an age for the last interstadial period during the Wisconsinan glaciation.
= overlying Silurian strata; Approximately 30 million years of time is missing at this level. The ;0mp0§e mESt of the 553395 F‘?manon-llMglg; Chlert aggl thin 9115’ (11ayers oceur 1’0Wt1>n the ] depths slightly below low tide. 3 . _
lesser break occurs at the contact of the Early Devonian Becraft and Oriskany Formations, where ormation. Layering (bedding) is generally difficult to distinguish, due to extensive burrowing o Rondout Formatlpn, Chrysler Member. Non—f(.)ssﬂl.ferous, fine-grained, blue to yellowish- OVERVIEW: STRUCTU_RAL G]_EOLOGY OF THE CLARKSVILLE QUADRANGLE
roximately 3-5 million 1s of time is not pr d in the rock the sediment by animals (e.g., worms, clams). In the Onesquethaw Creek gorge along the brown dolostone, limestone and shale, a few feet in thickness to apparently absent across the Structurally, the Ordovician sedimentary rocks of the Clarksville quadrangle dip relatively
approximately 5- on years of Lime 1S Nt preserve ©rocks. southeast edge of Clarksville, the Esopus is approximately 120 feet (37 meters) thick. During Clarksville Quadrangle. On the eastern edge of the Altamont Quadrangle to the northwest, the steeply E/W, while the overlying Silurian-Devonian strata dip more shallowly from 2-5 degrees
Fossﬂ shells of marine life occur in varying abundanpe and leefSItY in the r(?cks on the fieldwork, it was discovered that all three members of the Esopus Formation found in Ulster Rondout Formation is 5 feet (1.5 meters) thick (Rickard 1962). The Chrysler Member was to the south-southwest (approximately 160 feet per mile). Toward the eastern margin of the
Clarksville Quadrangle. They are more common in the limestones, and in the Oriskany County are present in the Helderbergs (Spawn Hollow, Quarry Hill and Wiltwyck Members, low chiefly deposited in supratidal environments, just above high tides. quadrangle, trends shift to a more north-south oriented strike, with steeper dips to the west,
Sandstone. Common fossils include brachiopod shells and crinoid fragments, with occasional to high). Each member is capped by a coarser, resistant sandstone cap. Shelly fossils are rare in approaching orientations and dip angles characteristic of the Hudson Valley Fold-Thrust belt to
i i 1 i 1 1 the E F tion. Strat t 1 f fol thrust faults. to 15 - i i i i
corals, gastropods (s, cphalopods and rre bt pleces. Bialves are rar exceptn the he EsopusFormaton. S st unommany deormad by (s nd s Gl Up o SCHENECTADY AND AUSTIN GLEN FORMATIONS wOvcsg) e s The soul s o i on e quadrngle s led o sl of e,
in fparts of t eb ourlit arion ormatll(l)n. ; e Ci[ypeg 0 1 (();Sl S presegt n ht e {oc unlt(si provide altered remnants of volcanic ash, erupted from Lower Devonian volcanoes in the Appalachians Interlayered sandstones and shales comprise these two units across the Clarksville Permian stages of the Appalachian Orogen
mn lormla}tIOI: about the environments they lived in (including water depth, salinity, an Two of these altered volcanic ash layers have been dated at 408.3 +/-1.9 million years old fQu?dra?fli'dT}tl'e Str?tﬁ aéeﬂ:lme._eilllll 1vzﬁent: they were deposﬁedflatteratﬂy ?t dt h; sam: tlm?' lflh(ei Large scale brittle deformational features, such as thrust faults, are common in the vicinity of
palcochima ©)- . . . . . (Tucker et al., 1998). Water depths varied some during deposition of the Esopus Formation, in ziil;re It E:l tlrs tln{igrllntsh es he? 1? de a :enceAve:isrlllsCErise;nce © tis nllc "lfﬁ be Oll;gla 10,;1 E © E Clarksville proper, and are particularly well exposed along the Onesquethaw Creek just south of
Va‘rlous bedr(ld; unltsswelile q‘;arrclied 0(;1 the Clarksvﬂle Qltlfdrzngle n tgle %?St' Izltﬂegol?ol mid- to outer shelf-type environments. ?he tvig uenitss i: genotefl b(}:/ aen Z(;;r()};;;/;las; Ty rﬁ)s rth soStI; lierfgilir::s },:he uf)pgrucerizl ;o\:tifn of the village center. The majority of thrusts parallel the bedding of the deformed units, while
uarrying occurs today.. Small, abandoned quarries occur scattered across the limestone belt. In i abye - : ioinati i ; i
‘?he ;raz;t g&?larksville les an important cente(rl for quarrying limestone from the Onondaga oo BE(I?)RAtF ];hA'N > 1()‘[RI?K£NY F%Rw?t}?lgnNS (ltl})lb 1(3)) ft Limest d Orisk the map, based on outlined in Vollmer (1980), Plesch (1994) and Kidd et al. (1995). Across the Splar};igglilrslﬁgggui(;?r::h;:s S?etsl;rxilts;nfiigurigtligzerlzarlt‘il?l?r?c?Illlttllllgltfsi;:init of Clarksville
N lized fi . 1 locks in the Alb d Sch d db d ue fo their relatively thin combined thickness, the Becralt Limestone and Uriskany broader Capital District, both the Schenectady and Austin Glen Formations are tremendously pres P P y . Y . )
Formation. It was utilized for Erie Canal locks in the Albany and Schenectady area, and burne Sandstone are mapped together on the Clarksville Quadrangle. The two formations are separated Z thick. Smgll scale folds relatqd to thrusting are found along the Oqesquethaw just south of the village,
in over 50 small, intermittently used lime kilns to produce purer lime (Hogan, 2005). Throughout by an erosional unconformity, formed during a time when the sea retreated from the Helderbergs < W0sch | Schenectady Formation while larger, open, upright folds are found along Route 443 just north of Clarksville. These
the nineteenth Century’ these provided raw materials for many uses, including for manufacturing’ ind beygnd, and became. 13}"1(1 Roughly 3-5 million years of rocks and time are missing at this G Sandstones and black to gray sandy to clay-rich shales, thin to massive layered, and latter f(t)lds i)lilrtatleihstruc]‘;ugel f(gmd lln thdedSCI'.lCIletita% b(elds along the Vly Creek in Delmar,
tanning, construction mortar and as agricultural lime. Other historic uses included stone blocks OW.allibndg; Uncotr,lform”y here. q fen fossilif q b il o N commonly interbedded. The proportion of sandstone to shale varies vertically through the Sug%i;;ﬁgsca?e fr(;c ufrrgs 10r};lme£:l 013 :ferrl;lli(g) ase'oir(i?s ljég?)%:z\']e 1 over the entire
for building homes and chimneys and for foundations for homes and barns, bluestone for thrlzjla?(y .ﬁrma “C)llll[ilQuaI.‘:Z. sanc sltgne, often OZSI Herous, i‘.n ce;ne?tti ky Ei ICE (que(lirt;) - n ~ formation. Goldring (1935) estimated 1800 to 2000 feet (548 to 610 meters) for the Schenectady uadranele. and senerallv share a rgu hi south-sojllthwést to north-northeast orientation. In the
sidewalks and curbstones, etc. from the high western margin of the quadrangle, and others. ¢ t art li;,l ke Qhu;l:t 1 ) 111}1 ‘tlsl qllic ky rlfcr(zgmzbe ffats ) Sl(l)'rtne lmits o ;1 tlc ’ l(o)c zali 1 g 2 Formation on the adjacent Altamont quadrangle, succeeded by 410 feet (123 meters) of strata ?imestonge b’elt tl;gese j oin}t]s are often s%)lu}t,ionally widened by slightly acidic surficial Watérs
’ ) . ’ . resistant black chart layer. In the black chert or buff to white quartz sandstone, abundant, large ioned to the “Indian Ladder Beds”. for a total of up t ly 2400 feet (731 meters) ) )
Sandy shales and clayey sandstones (Esopus and Mount Marion Formations) were also quarried : : ‘ible i . : : assigned fo the “Indian Ladder Beds -, for a total of up to nearly ce cters). ' i i
- ﬁées for aravel I}\,onactive comm(ercialljl sarries are found todav on the C?larksville q brachlcl)pof1 s}IiIelidfosslls are YlSlbl}f in some layers; t?ehshﬁ!lshtlhefr‘nse‘ll\./?s are son}(e‘ﬁmels dlssolx(lied @] Goldring, however, only reported the Indian Ladder Beds on the Altamont Quadrangle, to the leading to the formation of caves and surficial karst features.
P d ) g ’ q y away. n(‘; ;‘ . lcei' erberg region, t le atﬁatheness; ¢ le 18 i’l Osstll er01(lis r(;lc das ong made E east of this map. Fossils are rarely found, overall. The Schenectady Formation is interpreted to
S Qua rangle. . . . . it a prized building stone, seen in locally in many fireplaces, chimneys, and other decorative < represent relatively deep water, foreland basin turbidite slope-type environments.
> Previous geological studies on the Clarksville 7.5° quadrangle include Ruedemann (1930), stonework. . S ~ WAg | Austin Glen Formation
< Johnsen (1958) and other sources listed below. ~ The Oriskany Sandstone is a thin unit (measured locally at one to 2.5 feet-(0.3-0.7 meters- Sandstones and black to gray sandy to clay-rich shales, thin to massive layered, and REFERENCES . .
zZ thick), often fossiliferous, and very hard and resistant. The top of the Oriskany sometimes forms - L - Goldring. W., 1933 (reprinted 1997), Guide to the Geology of John Boyd Thacher State Park
> do fl ¢ he land h L1 ) fth vine | commonly interbedded. Similar to the Schenectady Formation, except that they often appear (Indian Ladder Region) and Vicinity. New York State Museum Handbook 14, 112 pages (32
Ty GEOLOGIC UNITS awl “; hat ;:ur ace ;cross the landscape, Vc‘ll ere oxéera . ) 1@ sls'res1st.ant strabta 0 lt 6608‘66r ying lower structurally deformed. As with the Schenectady Formation, fossils are rarely found in the Austin aes in reprinted % ersion) Y ’ pag
~ Z part of the Esopus Formation was stripped away by glacial ice prior to about 16,000 years ago. Glen Formation; it was deposited in relatively deep water, foreland basin turbidite slope-type bag P )
<t - S The Oriskany Sandstone is sometimes extensively exposed on the Clarksville quadrangle. environments Goldring, W., and Cook, J.H., 1935, Geology of the Berne Quadrangle. New York State
) W Quaternary (Q) material Z Along Lower Flat Rock Road southeast of Clarksville, extensive outcrops are visible in the bed ) Museum Bulletin 303, 238 p. ) N )
Qo LLLS @) of Onesquethaw Creek. The Oriskany ranges from one to perhaps three feet in thickness on the Griffing, D.H., and Ver Straeten, C.A.., 1991,. Stratlgraphy anq depositional environments of the
T . > Clarksville Quad. On the adjacent Altamont quadrangle the thickness of the Oriskany Sandstone lower part of the Marcellus Formation (Middle Devonian) in eastern New York State: in
1%[[ fﬁgﬁljgll}ég ggﬁgﬁg‘gPAND THEIR DESCRIPTIONS b~ varied, between one and four feet (1.2 to 0.3 meters). The Oriskany Sandstone unconformably Ebert, J.R., ed., New York State Geological Association, 63rd Annual Meeting Guidebook, p.
In castern New York. strata sometimes known as the Marcellus “shale” are divided into two Q overlies older strata of the Alsen or Becraft Limestone Formations, formed during a major drop 205-249.
3 formations: a lower Union Sorines and an upper Mount Marion Formation: however. recent S in sea level and a withdrawal of marine waters from the region for a few to several million years. Hogan, J.T., 2005, The Lime Kiln. In The Limestone, Clarksville Historical Society Newsletter,
5 2 studv a e;lrs to indicate tha{)u ger strata o tP gle Mount Marion Formation ’in the Hellierber S ~l Fossils in the formation include numerous brachiopods and other shelly forms of the Clarksville, NY, v. 1,no. I, p. 1,5.
5 S mayyexItJSHd into younger stratapgorrelative with lower part of the Skaneateles Formation otg : Oriskany “big brachiopod” fauna. The sandy sediments of the Oriskany Formation were Johnsen, J.H., 1958, Preliminary Report on the Limestones of Albany County, New York. New
= M . W originally deposited in shallow marine, shoal-type environments, where waves contacted the sea York State Museum, Miscellaneous Publication No. 22, 43 p.
| ) S i cntl o sy Now Yot ol et e ot it of o Mot i B 0 M vt el cons e mesons composd ey o GEOLOGIC SYMBOLS Kidd WS loch 2 nd Vollmr W, 1995 il nd S o e Tocore
eastern New York (Bakoven Member of the Union Springs Formation). In the Mount Marion . U S ’ A ’ Fiel ’T . de f }’1 hA | Meetine of th : York T logical ’
Formation, initial thin calcareous strata are succeeded vertically by dark gray shales, siltstones complete to broken shell material, chiefly fragments Of. crinoids. Ruedemann (1930) reported JA. (qu: ), Fie d rip Guide for the 67th Annual Meeting of the New York State Geologica
and sandstones. with an overall increase in sandstone upward varying thicknesses of 12 to 27 feet across the Clarksville Quadrangle and southwest corner of Association, Union College, Schenectady, N.Y., pp. 57-80.
’ P ' the Delmar quadrangle to the east. Fieldwork yielded a range approximating 20 feet (6.0 meters). Contact, definite ~ —---mmmeeaeee Contact, inferred Oliver, W.A., Jr. 1956. Stratigraphy of the Onondaga Limestone in eastern New York. Bulletin
mDmm MOUNT MARION FORMATION (mDmm; = upper part of the Marcellus subgroup) Rickard (1962) reports 12 feet (3.6 meters) of New Scotland at Thacher State Park. of the Geological Society of America, 67, 1441-1474.
Dark-gray to gray shales and mudstones, and gray to brown siltstones and sandstones, with a The lower contact of the Becraft Formation with the underlying New Scotland Formationis Contact, approximate === == == Schnectady Formation and Plesch, A., 1994, Structure and Tectonic Significance of Deformed Medial Ordovician Flysch
few thin shaly to sandy limestones to calcareous sandstones (Hurley and Cherry Valley gradational. The number of different fossil species in the Becraft is much less than in the New ! Austin Glen Formation Separation and Melange between Albany and Saratoga Lake and in the Central Hudson Valley, N.Y.
Members) at the base. Marine fossils often occur in distinct layers separated by thick intervals of Scotland; however, the Becraft is often a relatively pure mass of whole and fragmented fossil o _ Unpublished M.S. thesis, University at Albany, State University of New York, 299 p.
non-fossiliferous strata. Overall, the percentage of sand in the rocks increases upward through shells, unlike the underlying New Scotland Formation. Fossils in the Becraft Formation largely 4444 Thrust Fault, definite — 4 ——-a . Thrust Fault, approximate Rickard, L.V., 1962, Late Cayugan (Upper Silurian) and Helderbergian (Lower Devonian)
the formation. Up to at least 1200 feet of the formation occurs in the southwest corner of the consist of abundant crinoid fragments and several different species of brachiopods. The most Stratigraphy in New York. New York State Museum Bulletin 386, 157 pages. '
Clarksville quadrangle; additional higher marine strata occur on the adjacent Westerlo and diagnostic fossil of the Becraft Limestone, Aspidocrinus scutelliformis, is a shallow bowl-like Roden, M. K., Parrish, R. R. & Miller, D. S. 1990. The absolute age of the Eifelian Tioga Ash
Greenville quadrangles. The Mount Marion Formation represents intermediate depth to shallow part of a fossil crinoid, typically on the order of 1-2 inches (3-5 ¢cm) across. Similar to the Bed, Pennsylvania. Journal of Geology, v. 98, p. 282-285.
marine environments (from perhaps a few hundred feet at most, to the shoreline at sea level). Coeymans Limestone below and the Oriskany Sandstone above, sediments of the Becraft Ruedemann, R., and Cook, J.H., 1930, Geology of the Capital District (Albany, Cohoes, Troy
Five members of the Mount Marion Formation occur on the Clarksville quadrangle. From Limestone were deposited in shallow, shoal type environments, where day-to-day waves brushed and Schenectady Quadrangles), with a Chapter on Glacial Geology. New York State Museum
low to high, they are the Hurley, Cherry Valley, East Berne, Otsego and unnamed upper the sea floor, but also where at times tidal currents moved sediments about. Bulletin 285, 218 pages. '
. Tucker, R.D., Bradley, D.C., Ver Straet .A., Harris, A.G., Ebert, J.R. McCutch
Iﬁlzrﬁl;;rznd Cherry Valley Members: Across the Clarksville Quadrangle, limestone- +/- shale- il KALKBERG AND NEW SCOTLAND F.ORMATIONS (!Dk-ns) . ug.le{r.’ 1998’ Nr:vc&lf %y-’Pb gg’es z?rrlds tlrliedeul?agon ajlndagril\?i’sior? (;f ];):vc;nJian ’tiarlri:: Eeclrctllll :ngon’
N, dominated facies characteristic of these members from the Altamont Quad;angle to Livingston toge{ﬁ:rﬁilfl?:r(%l:?lfs \Ijlel‘évqsucggﬁgliori?ll;t;:tnse(clgl‘;;eert;gi}éloglizrc’tr;sgziﬁlgz)azroengi?f;g ften Plan’etary écience Letters, v. 158, p. 175-186.
JEST— N\ County in western New York beg1n§ to chaqge. Inc'reasmg mud to sand content begins to convert covered by surficial sediments. On the Clarksville Quadrangle, the two formations total about Ver Strae‘Fen, CA, 1994,.1\/.Ilcrostrat1graphy and depositional environments ofa M1ddle
these units from limestone-rich to siliciclastic-dominated strata. Black chert found locally in the . Devonian foreland basin: Berne and Otsego Members, Mount Marion Formation, eastern
. . - . 130 feet (39.6 meters). At Thacher State Park, on the adjacent Altamont quadrangle to the . . . . . .
Hurley Member. Outcrops include a ravine on the northeast face of Wolf Hill, above Clarksville ) . . New York State: in Landing, E., ed., Studies in Stratigraphy and Paleontology in Honor of
South Road south of Clarksville, and on Blodgett Hill. northw'est, Rickard measured about 115 fe?et (35 meter.s). Several'thln clay layers in the two Donald W. Fisher, New York State Museum Bulletin 481, p. 367-380.
East Berne Member. Dark-gra},/ shale and mudstone, with minor thin sandstone beds through £0 rmanlcsns are altereid remngnttshoflolcaimig sh dgposﬂ; t(}]13 ald Iﬁlu Ij—beln tomtes)},l eltrupted from Vollmer, F.W., 1981, Structural Studies of the Ordovician Flysch and Melange in Albany
the member and a thick sandstone at the top. Member marked by distinct basal and top contacts. dow;:r ‘ :;/;) Igir; \{oocar}ﬁfzs 1 the Il)g a; ¢ ll(ans. ; ?e 10 99 Sese aftered volcanic ash fayers was County, NY. Unpublished M.S. Thesis, University at Albany, State University of New York,
The former is commonly marked by a small falls over the Cherry Valley Member; the relatively ated a O 71/- 1.0 MITIoN years o ( ucker &t al, ) . 151 p.
. . . . S o New Scotland Formation. Fine-grained limestones and calcareous shales and mudstones, with
thick capping sandstone also forms a falls in some ravines. This is visible in the northwest part of ional chert nodules. Strat 1lv thin-bedded: limest d shal |
the quadrangle in a ravine off the northeast face of Wolf Hill, where the East Berne Member is pctcals tona :1: E. notu ©s. Strata are ﬁefra y h'm}; 61: . tlmtesscilrlets anas ﬁa esfcog;pflon y "NOTE: Older New York State Museum publications are available as free downloads at
approximately 325 feet thick. Near the south edge of the quadrangle the top of the capping interiayered. LIMESIoes are generatly Have a high cay CONtent. Stratd are o7Ten Jossiierous, http://www.nysm.nysed.gov/publications/bulletin/index.html.
. : . o . . with relatively high diversity of varied types of fossils. The lower contact of the New Scotland
sandstone is also found on the north side of New York Rte. 32, just west of its intersection with . . . . NS
B\\ New York Rte. 143. with the underlying Kalkberg is grz.idatlo'nal; the New Scotland is distinguished from'the latter by
il } . . . overall more shaly strata, finer-grained limestones, and a more diverse group of fossils. The
f,’] ! Otsego Member. Shale and sandstone, with an overall increase in the percent sandstone upward contact of the New Scotland with the overlying Becraft Limestone is also gradational, Upper
&\ through the member. Around East Berne to the west (Westerlo Quadrangle) the base of the New Scotland strata are less muddy, and the limestone layers become thicker and coarser
/ M i k isti hree foot thick, relatively fossilife ith ’ A
”f (?‘tseg(f, ember is mar ed by a distinct, three OOF thie 1 atively fossiliferous bed with rugose grained upward, appearing increasingly like the Becraft Limestone above. The most complete S H A D E D T E R RAI N M A P AN D S U R RO U N D I N G Q U AD RAN G L E S
‘ (“horn”) corals, brachiopods and other fauna (Halihan Hill Bed of Ver Straeten, 1994). On the £ the f . lone O thaw Creek southeast of Clarksville. Fossils i
Clarksville Quadrangle, the coral bed is poorly developed. Its position is marked by the top of exposures of the formation occur along Lnesquethaw Lreck southeast ol LIATKSVITIC. FOSSIS I - _— i e _ , , ~ . i A : v S
1 . . the New Scotland (over 100 species reported in the region) include diverse brachiopods, along s 9 o B , P RER AV Y = B 8§ [ i AT T = EN b
© the prominent sandstone at the top of the East Berne Member. The top of the Otsego Member is . oo . o : ; jr 14 ; A sk o 7 i = o %
S P not known on the Clarksville Quadrangle with bryozoans, corals, gastropods, and other fossils including rare trilobites. Rickard (1962) s B4 4 VIR ! \VOORHEESVILLE ¢
. i ,’ . ’ /i | % A & = e ety
SNl QeSS N ZAA=—7 | & N1 i\ i e <N\ SV ZNN g ) ¥ A8 § Unnamed upper member. Undifferentiated sandstone-dominated strata. These strata are found ;epirttsh66 fe.ft. (210 rrllelztegs)ffor th;,;\l ezvlicotlzn:lilFoirIt}atii)n ia:t Tllzachzr fS tﬁ;e Park. ?t Tha}[clclier i 4 e a7 i s
S in the hilltops at the southwest corner of the quadrangle (e.g., Koong Hill, and along Clarksville ark, the unit 1s locally ceformed by 1076 and thrust Tautts. Faulis and 10/ds were aiso noted on 3
South Road) the Clarksville quadrangle. The mix of lime/shell and mud sediments of the New Scotland were
3 0 ) deposited in deep ramp-type environments, roughly similar to environments on the mid- to outer
I mDus UN})ON SPR;NSS E(‘[)IEM?TION h(1111Dus:d= lo:ivir part o.tharceltlﬁl.s spbgrm;p) t continental shelf.
A=\ ominantly black 1o dark-gray shales and mudstones, with some thin impure fimestone Kalkberg Formation. Fossiliferous, medium-grained limestones, with coarser- and finer-
r _f Z layers, grading in upper strata to buff-colored calcareous shales and siltstones. Strata are grained beds and minor shale/mudstone. Thin- to medium-bedded layering. On fresh surfaces,
Ayt \ < generally non-fossiliferous to poorly fossiliferous, with straight and coiled cephalopods, very the Kalkberg Limestone appears darker gray than the underlying Coeymans Limestone, but often
AW i E small conical shells (styliolinids, dacryoconarids), and some small brachiopods and bivalves. The weathers to a buff-tan color. Some dark gray chert also present, generally as nodules. The lower
il //Lﬁ jf , S base of the Union Springs Formation, at the contact with the underlying Onondaga Limestone, contact with the Coeymans Formation is somewhat gradational, indicated by a change to finer-
) i N was not found on the quadrangle. The Union Springs Formation totals approximately 130 feet grained strata and more diverse and abundant fossils. Interbedded limestone and shale also
i) o thick on the Clarksville Quadrapgle. Black shales of the Bakoven Member were deposited in . denote lower strata of the Kalkberg; this is less notable through the mid to upper part of the
it N Q fleeper, poorly oxygenated.enwror‘lments, perhaps a couple to .f§w hundred feet deep. Shallowing formation. Fossils in the Kalkberg Limestone include various brachiopods, bryozoans, and small
w in the upper part of the Un1qn Spﬂn,gs Formatlop led to deposition of the St‘%ny Hollow Member. rugose corals. Rickard (1962) reports 49 feet (15 meters) for the Kalkberg Limestone at on the
- Two members of the Union Springs Formation are found on the Clarksville quadrangle, a Altamont quadrangle to the northwest. The Kalkberg Formation was originally deposited in
Q 1S0twer ]ilakl(l)venl\lremSCr a]gdf?n u{)perdSton.ytHotllmiv Memberﬁ i d siltst " h shallow ramp environments similar to the inner continental shelf.
Q ony Hollow Member: Buff-colored, resistant calcareous shales and siltstones, sometimes wi
=~ more calcareous concretions. The cap of the Stony Hollow sometimes forms a distinct ledge in Dcy COEYMANS FORMATION (IDcy)
S stream beds, below the ledge of the Cherry Valley Member. Often laminated to burrowed in Dark bluish-gray to light gray, coarse-grained limestones (grainstones to packstones). Thick
\ texture, the unit is generally non- to poorly fossiliferous, with the exception of a thin to massive-bedded, with poorly developed layering. The Coeymans Limestone commonly forms
. fossiliferous unit below the siltstone cap of the unit (= “lower proetid bed” of Griffing and Ver a very resistant ledge, best seen capping the cliffs along the Helderberg Escarpment at John Boyd
ﬂ;“ Straeten, 1991). The unit thins across the quadrangle, as the Stony Hollow lithology changes Thacher State Park. It also forms ledges and waterfalls across the Clarksville quadrangle. The
M/‘),:’/' | laterally into dark gray shales and mudstones due to facies changes. lower contact with the Manlius Limestone is marked by a change to coarser-grained limestone
//’ Bakoven Member: Organic-rich black to dark-gray shales and mudstones, with thin, minor from underlying fine-grained limestone or rubbly-appearing chaotically layered stromatoporoid
| limestone beds and limestone concretions. Generally non-fossiliferous to poorly fossiliferous; (sponge) reefs; the contact often appears erosional. An easily accessible outcrop of the lower
fossils consist largely of shelled animals that lived up in the water column, not on the sea floor contact and lower to middle Coeymans is found along NY Route 443 at the bottom of the valley
(e.g., straight and coiled cephalopods, and styliolinids/dacryoconarids). The Bakoven Member is two miles east of Clarksville. The Coeymans Formation is relatively fossiliferous, including
approximately 240 feet (73 meters) thick at the north edge of the quadrangle. common crinoid fragments, with brachiopods and scattered mound-like colonial “honeycomb”
mDon ONONDAGA FORMATION (mDon) corals (F avosites. helderb‘elfgiae). The brachiopod Gypidula.coeymansensis is an index fossil for
Light-colored, fossiliferous, coarse- to fine-grained limestones (grainstones, packstones and the Cogymans leegtone, it does, however, also extend up into lower strata of the Kalkberg
wackestones), with chert in some intervals. The relatively hard, resistant limestones of the Formation above. Rickard (196?) repor.ted 37 feet (11.2 meters) of Coeymans Limestone at .
Onondaga Formation commonly form ledges and sometimes cliffs and escarpments. The Thacher Park, to the northwest; approglmately 34 fget (1'0."7 mete:s) was fognd on the Clarksville
limestone does, however, dissolve in weak, natural acids, forming some of the best examples of quadrangle. Coeyman.s strata were or1g1nal!y deposited in “shoal”-type environments, where
caves and karst in the area (e.g., Clarksville Cave). The Onondaga Limestone forms a broad day-to-day waves continually impacted against the sea floor.
3 northwest-southeast band across the of the Clarksville quad. It is overlain by black shales of the
‘\ \ \ \ \ ‘ A (- N (18 / 4 e </ \ il \ I NN ‘ % | Union Springs Formation (Bakoven Member). In the field and on a LiDAR image, the top of the
\\K‘ N N ST I  / 7o = 7l : IR :A' il Sy Onondaga forms an often broad flat, sometimes also marked by sinkholes. The base of the
42°30'0" DI W\ 1 d AR I Y L 42°30°0" formation is indicated by limestone directly overlying fossiliferous sandstone of the Schoharie —_——
Formation.
74700 383177 588390 591603 7375230 A nearly complete but deformed section of the Onondaga Limestone is found along
Onesquethaw Creek along the south edge of Clarksville. In the northwest corner of the quad, the
Universal T Mercator. Zone 18 N T Scale 1:24 000 Geologic mapping by T.D. Engel, E.J. Stander, C.A. Ver Straeten 2016 unit is approximately 110 feet thick (33.5 meters; Oliver, 1956). Locally, mapping indicated
North Amercan Datam of 1988 ¢ VN [GN ] " 0 1 Miles Digital data and cartography, B. Bird, 2016 about 100 feet (30.5 meters), with thinning or thickening across the quadrangle associated with
o P rom it e —— ——— E—— E——— — | structural folds and faults.
Now York State DOT Raster Quadrangle separates 0°40.6' . Chert (sometimes called “flint”) is common in some intervals of the Onondaga Formation,
1;or Clarksville 7% minute q:lad. DOT edition date 13°30° 1|_| — |_°;5 I 0 1 Kilometers absent in others. It occurs as layers or irregularly-shaped nodules. In lower parts of the formation
993, USGS contour date 1953 ] i the chert is light gray, but dark gray in upper strata. Three members of the Onondaga (Edgecliff,
Topographic map symbols can be found at . Nedrow and Moorehouse Members, low to high) occur in the Helderbergs region, but are not
http://pubs.usgs.gov/gip/TopographicMapSymbols/ Contour interval 10 feet .. . . . .
topomapsymbols. pdf _ distinguished on the map. Common corals in basal limestones locally developed into a reef
Malgn?atic _ geclhination from the NOAA online Detlzllina.tion o %qv‘e gr:ggi‘;?i‘éeéi‘iﬂizfigr’:'zMN) mounds with abundant corals; two of these are found on the Altamont Quadrangle to the
Calculator: hitp:/iww.ngdc.noaa.govigeamag-webiitdacinafion at center of map northwest. Thin clay layers at some levels are the altered remnants of volcanic ash, erupted from
Middle Devonian volcanoes in the Appalachians. One of these altered volcanic ash layers in the
upper Onondaga Limestone, absent at the top of the Onondaga Limestone in the Helderbergs, has
C T C -‘ 7— T been dated at 390.0 +/- 0.5 million years old (Roden et al., 1990). Sediments of the Onondaga NOTICE
B E D R O K G E O L O G Y O F H E L A R K S I L L E 7. 5 -M I N U E Formathn were dep 0§1te'd in a variety of water depths in {1 shallqw sea (e.g., mid-ramp to shoal This geologic map was funded in part by the USGS National Cooperative Geologic Mapping Program.
type environments), similar to depths found on today’s mid-continental shelf to a shallow shoal, A award number G15AC00340 in the year 2015.
where day-to-day waves crash against the sea floor.
U A D RA N G L E A LB A N Y C O U N TY N E W Y O RK The views and conclusions contained in this document are those of the authors and should not be 1:62 500 scale; 2x vertical exaggeration
J J interpreted as necessarily presenting the official policies, either expressed or implied, of the U.S. Shaded relief generated from NYC-DEP LiDAR data,
—— Government. and National Elevation Dataset 1/3 arc-second data
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