Prelinminary Program

NEW YORK STATE GEOLOGICAL ASSOCIATION
16th Annual Meeting, Catskill, N. Y., April 26-27, 1940,

Thursday, April 25,
8 P, M. Preliminary conference at High School for all who can

come,

Friday, ¢pril 26,

8 A. M. Trip A, Thoee compelled to arrive late will have Boy Scout
guidance to overtake party. Birdseye of physiography, reconnat a-
sance of stratn, Lower Ordovician to Devonlian. Walklng optlonal,*
12 M., Box lunches delivered fresh to rendezvous, Those who wish,
Teturn to towm for lunch, 1 mile.

12:30 P, M. Irlp B. Gontinue up through formations, Lower to Upper
Devonian, to mountaln tiyp. Phgsiography; plracy. Walking optional.

7 P, M, Annual dinner, talks, social; at High Schonld

Saturday, April 27,
8 A. M. Trip C. More intinate and leisurely collecting from Ordovi-
cian to Lower Devonian, fossild, folds, faults, in Austints Glen;
type localities. Two miles va lk1n7 on gnod tralls.® Use Cawera
12 M, Box lunches as before, or eat at Margraf's (parking place
for trip) or in town, 3 miles.
12:30 P, M. Trip D. T-pe localities and fossils, structure, physi-
ography, south from Catskill, Very little walking. Parties may
leave as necessary for return home. Camera desirable.

On 8. turday, senall special parties will operate separately:

8 A. M. Trip E, to see complicated structure (nested folds, . uncon-
fornity); 5 miles of severe walking in rocky Jjungle; carry iunch,

8 A. My Irip G, to cement plants and quarries; carry lunch¥,
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12:30 P. M. Trip F, auto caravan, 100 mile drive to Fly Brook local Lot

glacler (40 niles), where groups going west nay leave; peneplains,

1:00 P, M. Trip H, to ecast silde of Hudson; Becraft Mt.éﬁurden miner, °

each way.
cag
¥A1l trips require use of cars; walking is superndded. Bo far as
possible those without cars will be billeted in otherls carse.
Non-nembers are advised not to count on thls asslstance,

older formations tgraptolites), glacial; bridge toll 5

If demand warrants, some trips may be repeated on Sunda or a s
cilal trip (I) be taken for Devonian feocies transitions {50 miles

Catskill and Koaterskill topo maps needed; will be on snle.

REGISTRATION FEE 25¢; pay on arrival, recelve tags, fleld guideé.
Dinner tickets $1, including soclal. Final announcenments later.




Trip 4. Friday morning, April 26.

Catskill topo map. -RZAD page 1, Physiograrhy; poge 2, formation
2 1l to 7 (Becraft); page 4, upper half; page 5, Iaik: Albnay and Rip Van

Winkle Bridge. Sec route map on next pape. 4all gaposures to beyond
23-A junction are Normanskill graywacke, cariy Ordcviciny (Chazy?).

0:10 4,11, First section leaves Catskill Ligh Schon? parking
area, Iollow leader to Eip Van Winkle Bridge: park belind Admninistra-
tion Buildin;. Hock cut (1) in isoclinally compressed upper Hormans-
kill beds. View of "inner gorge" of Hudson, alluvinl deposits of he
river (consult alsc baclr of printed letter-sheets). IHarl for whistle;

8:40 4.1, Return to interscction of 3C5; park at scuth end, (2),
face nountains, shut off motor, open windovs and listen to megaphonc,
Kats Berg escarpnent on sliyline, Ilooge Berg scarp next below, Kalk
Berg scarp, breached by Knoters Kill, ne~rerj Lake albany clay-plain,
bisected hy Cats Kill, in forcgreund., Iudson Valley peneplane on the
crests of the ridres of upturned or folded hord rocks, See diagram:
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Rend vapge 1. "Take plenty of time to understend this view, See p, 4,
9:00 4.k, Follow leader thru village, cross "Uncle Sam Bridge"
sver Catskill, then slow to sce (a) "Uncle 3am" Wilson's house, (b)
Post quarry (3), curypterid locality, upedged thrust (see bottom of
pree 4 and diceram: ), and (c) Brocme_Strecet high level
neander loop (4), in passing, _
Creoss Lake Albany clay-plain (5)
and parl: in Turtle Pond quarry
(€). Upturned Manlius, Coevmans
and Kalkberg limesteones; fossils.
Rest of morning on Quarry Hillj
sce neyt page for map, sections,
10:00 A.M., Follocw leader,
on foot, to loldridge's quarry
j : (7), Deeraft limestone, rain
runlets, synclinal hill, coquinite; and north, 4 nile in 211, to the
north point of this limestonc ridge. (The more vigorous will wish to
explore the strotiprarhy down the nerth end to the rreat disconformi-
tr, ¢tc.) Return by rond on cast to ears or stay to picnie. A good
srring on northwest; do NOT drink on northecst side necr highway,
:30 A.M, Sccond section leaves, Joins first section at (2)3 ot
0 9:00 ALK, pous’on to (1), lenvins at §:25 ALk, for Turtle Pond quarry.
P 11:45 A.M, =11 vhs return to villere for lunch should leave the®
« fquarry, (be prepared to report at School for aftern-~n trdp ot 12:30).
12:0C . Picnickers claim b~x lunches at point marked L on nmap.
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i 12:495 P.I. Ficniclrers be reandy at cars to join trip B.
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Irip B. Friday afternoon, April 26.

Catslill and Raaterskill topo maps, RIAD page 1, Physiography.:
page 2, Strata; page 4 and pape 5, See route map on next papge, .

12:30 p.Ii, Carg leave Iiigh School by rear exit, out 3C5,9wW,234,
lligh level meancer ;%) of Cats Kill on left near top of hill, . Crosg
Lake Albany plain (5). DNormansl-ill beds vertical on right after les-
ving 9-W. _Upturned lianlius to Catsil] shaly in Turtle Pond gusrry
on right (§), with fossils, SLEAIN IIN CARS AND IN LING.

12:45 P.M., All leave Turtle Pond quarry. 3Bed sliclensides on
upturned Monlius< curve west nerose overlying limestones to Alsen ané
Glenerie beds in heart of syneline, soon overlain on left by Zsopus,
Farl by roadside at Zllsworth Jones's (¢). Gleneric chert disconform-
able on Alsen "yellow! limestone: nhosphate pebbles ot contact, Fos-
sils in these, also Leptocoelia in sscnpus shole pit bacl: of house.

1:15 P.K. Continue to Touyn Tcolhousq (9)3 parl. Anticline in
Cnondazn over Saugertics‘limestonu;. Fuaal .3 Bluavege in Saugerties;

e lds PK. ContinueT taroug!. diagonal syneline to liebber's Bridee
(10); pmarl: on bridge. JDe exposure Bakoven shale, on Cnondaga, under
bridge- disconformity. konoeclinsl shale valley, Lake &lbany clay and
"belie-ovens," monoclinal Hooge Berg ridge (liount li~rion beds) at west,

2:15 P.M. Return, via Tcolhouse south on Old Fing's Road (royal
colenial postroad, usgd by Continental armies), +ollow leader; slow
past Qu-tawichnacch (;l), Cnoncdera limesteone arch, underpround drain-
tge, clay-filled monoclineal volley, Hooge Berg, Kalk Bcrf. Egker in
cravel pit, on 1l¢ft beyond. Look right to landslide of 1927, Climb
tlong cast front of Hooge Berg, then through abanconad glacial river
valley to Hirh Folls (12); park. Rossilifercus mcrine Liount Marion
beds in moncelinal Hooge Berg ridge; postglocinl sorre and falls,

3:30 P.M, A1l lenve High Folls, Follow leader vest, elimbing
past old flagstene quarrics {spoil brnks) in Asholian ceontinental beds
znd then on first reds (Eisloton beds) to saxton; turn right on 3.
Deceptive uprrade for o mile on reeent cobble fan (13) of Kaaterskill
to Folenville. Lural front of Fats Berg (Viall of Mcnitou), due to
ropeated ice-e¢rosion (page 5); trunected spurs: horizental ledres,

—. 3%50 P.H. A1l leave Prlcénville on 23-4 up Konterszi1l Clove
(14) to Hcincs! Fallss turn in left ~nd parls by bridge over folls.,
YOU LAV CRO35.D, on the ey, the ecentinental Hamilton becds (4shokan,
Figkoton, Kactersizill) lying nearly flot, with ruch red shale and
cray flogstene: Centerficld horizon ot Pulenville, Portland Foint ot
Favn's Leap (above scennd bridge), Tully in the three heavy Kasters<
111l sandstoncs chove Loolkout to top of hill, Fnlls cre over these,
Short postrgl-eicl notch (londslife tc north mrris preglacizl valley);
contrast of old ~nd new cyeles of eroeion;g noted streom pirocy,

4:30 t.1:, “*ollovw leader to Horth Lale (15) if time permits,

A detour tec see the ice cone ot Featerskill Falls (16) ne” be fessi-
ble for such rs desire to see this rnemerable sipght, DANG..Z =t the
Follss use rcreat eauticn, Strecn pircey: type exposure Keaterskill
sandstoncs: short postgloeinl notch: centrasting eycles of erv.aion
AT NORTH LAFK.S Parl, open west-draining velley truncoted by Hudson
Valley, glreicl strine in threc dirceticns on ccl, view of Iudson
Valley pencplein and total geography, below, hasterslill sandstones,
Fine climbs cnd views fop the vigorous (censult lerder for direction),
9430 F.li. LAST CALL for return, 1€ niles, vin 23-4, for DINNIR,
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Trip C. GSaturday morning, April 27,

Catskill gand Coxsackie) topo maps. READ page 1, Kalk Berg;
page 2? formations 1 to 11 (Esopus) and lower half; page 3 throuéh
Glenerie; page 4, lower half; page 5, lower half, Lake Albany, etc

8:00 A. M., Cars leave High School parking area. Follow leader
out 23 across Lake Albany delta-plain of Cats Kill (Jefferson plain)
to far end; debark, then drivers run cars to Margraf's to park, re-
turning in few cars to rejoin party. Descend into Austin's Gglen (I7)
over Normanskill, Rondout, Manlius beds; suggestion of unconformity,.
Calcite-filled thrust planes and joints, Manlius fossils; very huge
Stromatoporoids; small cave; mouth of postglacial gorge; rock folds, .
(Besides the big folds, a short climb up bank above the first Rondout
exposure reaches small sharp recumbent drag-folds in lowor Manlius,)
The o0ld mill-road crosses axis of syncline near the cave, and old
houses at foot (once occupied by artist Blakelock's family) are on
Kormanskill, well exposed in creck (former vpeper-mill damsite) and
back down the old railway grade (Canejoharie & Catskill 18%7-1842;
Catskill Mountain Railroad 1882-1918); rarely graptolites, quartzes.
Hill across creek is our sole outlier ("Eagle Cliff") west of river;
synclinal, includes Rondout-Manlius-Coevmans-Kalkberg limestones.

One-quarter mile of straight track, running northwest from the
mill-site, crosses a clay-filled anticlinal valley (preglacial), and
beyond this the limestones come rapidly down to track and creek-bed.
At first exposure of Rondout, climb down left to water to see these
beds much exposed, the bottom layer (calcarcous feather-
edge of Fuyk sandstone) rolled into an S-fold, thus:=-- (/P’*
the overlying waterlime driven in multiple wedges into Y]
the gap beneath the Manlius, at base of which is the s
"curly bed" of lime shale intensely crumpled by heavy bed overriding.
(At low water, about 10  angular unconformity visible, tiny potholes)

- Track curves over Manlius-Coeymans limestones, good eXposures,
fossils, to Kalkberg limestone dipping into creek and making water-
Tall at "Flat Rocks" (or "Coffin Rocks"); type exposure of Kalkberg.
Cliff rising on opposite bank is type exposure of Catskill shaly
limestone, topped at high lcft by Becraft limestone. A cave (shaft)
in right gutter of track, in Kalkberg and underlying strata; a more
interesting cave in a deprcssed space about 4 or 5 rods upslope and
a bit back from that; both rcquire ropes to explore; dangerous. Best
fossil hunting of Kalkberg limestone is in loose dirt (silicified),

Around curve past Flat Rocks, on opposite limb of syncline, a
good thrust fault in cut; Catskill shaly, dragged and cleaved, rides
west over Becreft limestone (good fossils). Somewhat mashed anticline
of the Catskill shaly thence to former "Third Bridge" of railway.
Note zigzag alternations of lomgitudinal (strike) and transverse sec-
tions of the creek in crossing these folded limestones of Kalk Berg.
See page 1. Note an Onondaga limestone boulder on right near the
Flat Rocks, showing that the gorge is really interglacisl in part.

Natural Dam at third bridee is verticel Becraft-Alsen-Glenerie
beds, with a few feet cf shely Port Wwen under the Glenerie at south,.
Some repetition by feulting; entire section of Catskill shaly in creek.
Esopus shale cliff beyond. Best Gleneric fossils at next bond above.

11:45 A. M., LEAVE for lunch in town or at Maregref's (cars there).

IZ2:00 M. Picnickers claim box lunches at "L" of map: LEAVE 12:20.
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Trip D. Saturday afternoon, April Zhrdh

Catskill and Kaatersklll topo maps. READ pages 2 and 3 page &
lower half. Of type locallities (marked * on page 2), trip B’hamgio;_
ered type Bakoven, type Kaaterskill; and, on return, type Kiskatom:
trip C has type Kalkberg and type Catskill shaly¥; trip H type Bocrapt

12:30 P.M. OCars leave High School by rear exit. Follow leader
down 9-W to Alsen (IB). Park at railway station. Visit quarries on
west by special courtesy of Lehigh cement company. Complicated struc—
tures in beds and nuch repetition from Fuyk sandstone (local sandbar
replacing most of the Rondout limestone, but with some fossiliferous
interbeddings of that) through Manlius, Coeymans, Kalkberg, Catskill
shaly, 'Becraft limestone (principal high-lime cement rock), Alsen
limestone (type exposure) and Glenerie dark chert beds. Sil1cified
fossils in Alsen, csnmecially loose in dirt-filled joint-cracks. The
front quarry, south of crusher, 1is in vertical Manlius with east wall

of Rondout (Fuyk), west wall of Coeymans; basal lime shals of Manliusl

in southeast corner. South guarry, in Becraft and Alsen, shows syn-
cline with up-gqueezed corc (page 4, thrusts "b"), Opnosite (north)
quarry shows vertical Catskill-Becraft-Alsen overthrust on horizontal
Alsen (repeated) and Becraft. (Nothing additional in west quarries.)
2:00 P.M. Follow leader down 9-W to Glasco quarry (19). Park’
by roadside and see fossiliferous marine limestone phase ©0f Rondout,
north of the old quarry and close to chicken yard. To east and north
1s the Ldke Albany delta-plain of the Esopus Creck which was crossed
at Saugerties. Manlius and higher limestones in ridge on west.
3:00 P,H. Continuc down 9-W to Glencrie old lead mills (20).
Park in wide spacec on right just beyond mills, where road starts up
from the creeck valley. Anticline of Glenerie limestone; type expo-
sure 1s in quarry cast of road some rods north; best collecting is in
weathered Joints north along road for % mile. WATCH OUT FOR TRAFFIC.
#1145 P.M. Return to first bridge, rross it to type exposure of
Esopus shale; vertical clcavage, obscure bedding dips west; sec heavy
bed at north in water. Continue west over Esopus-Saugertics-Onondaga
beds to West Shore railway and cross clay-filled Bakoven monoclinal
shale valley, past Mount Marion cross-roads, see lower heavy beds of
the Mount Marion formation in roadcut and then making fall in Platte
K11l on left; cross creek at high cliff of Mount Marion shale (217,
type exposure, with fossils in basal strata; cord bed in water at
downstream end, below a small (Keystone?) fault. Partiles departing
south may turn back from here to 9-W at Glenerie or Lake Katrine.
Suggested routec continues around through Ashokan flags (gquarries)
at Fish Crcek to Unionville, righ fork to storm rollers (P2) in top
marine Mount Marion beds in two cuts Just east of the fork, then turn
sharp left up new road, through a deep cut in the flagstones (rarely
ostracods, trough flags are continental), keoping right fork over rcd
basal (ransition of Kiskatom beds »ast Fawns back to Quarryville and
Katsbaan (r-ute 32); north nn 014 King's Foad and tmrn left (as trip
B) to Quatawichnaach (I1) for Onnnda.a corals. By 5:8%0 P.M., follow
leader back cast on cfgﬁz-roaq to see Fuyk sandstone crowning hill
abowe Red Schoolhouse (23)., VYontact down on Normanskill sandstone is
very irregular; just above road on west side 1t holds rotted limestone
with fossils (also Whitfieldella in hard quartzose sandstone by road).
Return down hill, tc village via 9-W, SCHEDULE VARIED AT WILL.
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Trip E. Saturday morning, April 27,

Catskill topo sheet (1938 edition). Involves formations 1 to 10,
page 2, in "nested folds'" (page 4). FIVE MILES OF HARD AND FAST WALK-
ING over the worst kind of going; not for tenderfdet or weakX hearts.
Time 1limit (must be back for lunch and afterncon trips) prevents any
holding back cf party for lagpards. Anyone getting lost is advised tg
10 raetrace routs back to starting point, o cut over east down to 2-W.
Watch your footing for copnerhead snakes crawling out for a sunning.

8:00 A. M. Cars leave High School by rcar exit, down 9-W to "Id-
sall® filling ststlon. Discharge passengers; cars continue to Alsen
and park in railway statlon yard; drivers return in one car to Idsall.

Party will be pereonally conducted over the nested folds of the
Streeke (pronounced stray-key) ridge to the fenster at the vanishing
Streceke Lake (nrairie bottom), continuing south over the same imbri-

cated thrust shcets to the basal unconformity an 9+W hnrih »f the No,

Amer. cemcnt plant, then by back trails through the North American
and Lone Star properties to the basal unconformity in the back Lehigh
?uarry railway cut and tunnel entrance; out to cars through old Alsen

now Lehigh) quarries with their successive overthrusts and folds.

11:30 A.M. Start back to village from Alscen for lunch, '

Schematic daiagran of nested folds (subscquently folded overthrusts);
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Trio F. 'Saturﬁag afternoon, April 27.

Catskill, Coxsackle, Durham, Gilboa topo maps. Read page 1 and
page 5. This trip emphasizes glacial deposlts and peneplains.
12:30 P.M. Dr. Helnrich Riles wlll discuss the varved clays of
Lake #lbany exposed in the recar of the High School; are postglacial?
12:45 p.M. Cars leave circle in front of High School, out 23. 4
Afteor crossing the Cats Kill, road climbs on Lake Albany delta-plain %
in Jofferson Heights nand crosscs it headwnrd.,” Rises on folded lime- i |
stones (sce map in trip C) of Kalk Berg. Betwecen Margraf's and Leeds |
look down left into interglaclal-postglacial gorge of the Cats Kill °
in Austin's Glen (I7). Then anticline in Esopus shale, large cliff,
on left before entering Leeds. Crossing Cats Kill beyond Leeds, cnter
much rofilled anclent vallgy of this creck, coming diagonally through
Hoogo Berg (notc romnants of a moraine crossing this gap in the hills)
and now aggradoed, with terraces and ~bandoned channecls. (014 Catskill
village wae on this first flat, with cornfields bought of aborigines.)
014 fairgrounds on right at far cnd of Calro are on delta of the
Cats K111 into glacial Lake Cairo (outlet cast of the Roundtop to Viy
Brook and Kiskatom). Small drumlins and drumlinized red shale hille 1)
on left before Acra, continue on right beyond. Just above South Dur-
ham, road curves around south end of sizablec moralno, climbs up on 1it.
Farther up, on left, pit in remarkable stceply stratified rcd-shale
gravels. Helderberg plateau (peneplain) scon in sight on Tight, sky-
1inc, to beyond Point Lookout. oad crosses divide through glacial
pass ot East Windham into mature valley of that peneplain cycle.
7 Stream (Batavia Kill) soon sinks into a fresher inner valley,
the road following down with it, and later (Gilboa qundrangle) becomes
distinctly intrenched agalnst south wall of old valley, whose bottom
is digsected by tributaries into long spurs (sec map). East of Wind-
harn, n hollow-backed proglacial delta (1in Grand Gorge glacial lake)
with kemy lce-contact. Two miles west of Windham, cemetery on flat-
tonped gravel delta in same lake, at Pleasant Valley, town Ashland.
Slight moraines blockade valley at Ashland and Red Falls, formecd by
ice-tonguec from cast., Take first left beyond Prattsville, up Fly
(Vliaie) Brook, and cach left forl, climbing out of inner valley up
to pencplain level; wide view of these larger fentures. Road (none
too good) ends at house looking down on snall moralnal pond of Dr.
John L. Rich'!s local glacier and up into its cire. Several pretty
concentric 1ittle moraines, plainly nost-Wisconsin-continental-sheot,
overriTin., o broad Wisconsin moralnal ridge on cast ~nd looping down
also into this parallel valley, View of Schoharie-Helderberg plateau
and ranges of the Catskills rising as monadnocks above this vencplailn
that bevels south-dipping strata. -
If time permits, visit the Grand Gorge glacial outlet (on Hobart
auadrangle) through main range a few miles northwost, uscd by railway.
4:00 P.M. BReturn via Gilboa dam (on great morainal terrace that
crosses the Schoharie inner valley) and up the Manorkill valley with
its numerous norainal loops of an ice-tongue from cast. Sinuous gs-
ker up on hill-slope south of West Conesville (Rich, Bull. 299: fig.
44,45). Cross sunmit divide through glacial pass into Cats Kill
drainn%o. Perhaps continuc cast wvia 81 through Norton Hill (south
"break" of Helderberg platecau) for wide views, to Greenville; south
on 32 over big drumlin just eouth of Grecnville, to Cairo, Catskill.

Au revolir, {




Catskill topo map. Compare structure section on page 4 and - .

rlacisrl on page 5, Stratigraphic sequence east of River inecludes:

. Rysedorph iimestone conglomerate, Black River and Lower Trenton
shells, trilobites and ostracods in the pebbles.

5, Normanskill rraywacke beds, very thicl formationsj upper part with
grits and shales, lower part vith chert and shele. CGraptolites
(climocograptus becornis, Diplograptus incisus, Dicellograptus

i sertans, Dicranograptus ramosus, ete.), Chazy age.

4, Deen Kill shales and chert, Graptolites (Phyllograptus ilicifo-

lius, Didymorraptus extensus). Beelmantown age.

e JAATUE o =S

7ion Dill? ferruginous quartzite (barely represented).

3
A gehocac!: interbedded shale and limestone ilvolithes and trilo=
4 ] s a . . ¢ v
bites. In base, the sicderitic Durden ore Lower Cambrian age,
bl .
= e MAthE = B = ;
1. Lassau shales and quartzite, Olchamia only, Lower Canmbrian age,

~-=000=~~ : :
1:00 P.M. Cars leave !ligh School., Leaders: R, W. Joness Out=".

crops and graptolites, Dr. Ruedemann; Cherts, Yates Wilson; Economic,

Dr. NHewlend; Burden llines, Leavitt Loonisj Glacial, John Cookj Be-

craft mountain, Dr, Ruedemann; Cement works, Company representatives., .

Follow leader across Rip Van VWinkle Bridre (cars 50¢, buses more
and exa,ine Deep Kill chert and shale in summit road-cut %0

revisited while returning to Catskill at close of tripe)

1:30 P,K. Return on 9-G to beyond bridge approaches; view sig—'

moid fold in upper Normenslill shales at east base of Church's Hill,
1:50 P.I. Continue south 1 mile, turning left on Greendale Road

to road—ecut in Nassau to Normanskill beds (lacks Zion Hill), Section:

Normanskill sh $echert Deep Fillshale Schoduck Iseh, ﬁw‘di’*" iy o5

4/45'5« “
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5:40 P.I;. Return to 9=G, south 2 miles to Linlithgo road; turn
left across Leke Albany delta of Roeliff Jansen Kill to old Burden

iron-mines in south end of Mount Tor. The ore (siderite) is in 'uncon-
formable contact of 3chodack on lNassau beds (see diagram above)., Per-
sons most interested in the minés may remain, with lir. Loomis (need ct

least an hour to explore fulll). Others will push on at
3:15 P.M, Continue cast to Livingston; exanine exposures of

Lover liormanszill shale less then 2 nile north on Us9, cast of road.
3:830 P.M, Iva mine gla cial terrace north of llaplewood Camps.

4:00 P.I. Continue past Dell's Pond kettle-lale 3 milcs to road-

cut in Schodack beds near transmission line; visit cbandoned gquarry
south of road with ferruginous quartzite (Zion Hi111%), ete,

4:30 P.M, Stop at Cherry Hill; visit ice-pond. Discuss theories,
5:00 P.M, Atlas cement works and quarry in Becraft Mountain, etec.

The famous Normanskill and Deep Kill graptolite quarries lie near to

route 2 3 on return trip to Catslzill, Consult with leaders, to reach.

ward Hud-
son. Small exposure of Rysedorph conglomerate at north end, _(May be

Fobl PPy (a3




Condensed Bibliography, Catskill Region,

: ; : Fosggils? !
Vols, 3~7 N, ¥, State Paleontology, Hall 1859-1888,
Mem. 3 N. Y, S8tate Museum, Clarke 1900, Becraft Mt.
Bull, 92 N. Y. S. Museum, Grabau 1906, (useful)
Bull, 261 N. Y, 8, Mus.: 50-92, Goldring 1924, Plants.
) _ . Physiocgraphys’
Amer, Jour. Sci, (3) 19: 429-51, Guyot 1880,
Bull., Geol. Soc. Am, 7: 506~7, Darton 1896, Pilracy
Bull. Am. Geog. Soc, 30: 193-201, Hellprin 1907, MAP,
Science n.s. 33; 550-1, Merwin 1911, Topography. 5
Am. J. Sci. (5) 26: 319-31, Mackin 1933, Drainage.
Proc. Geol. S3o0o0. Am. 1934: 73, Cressey 1935, Piracy.
A. J. 8. (B) 32: 21-42, Meyerhoff & Olmeted 1936, Rivers.
‘ _ Stratigranphy & Structure: ' ;
Bull. Mus, Comp. Zool. 7: 311-29, Davis 1883, Folds,
Rp. 13 N. Y, 8, Geologlst: 199-228, Darton 1894, Limesgtone,
Jour, Am. Ceram. Soc. 2: 870-82, Jones 1919, Cement Reglon,
Handbk 10 N, Y, S. Mus., Goldring 1931, Formations.
A. J, 8, (5): 26: 537-51; 27: 1-12, Cooper 1933, Hamilton,
Guidebk 9a Int, Geol, Cong., Kay & Chadwick 1933,
Guidebk 1 Int. Geol, Cong., Longwell 1933: Pp, 12, 13,
Bull. 307 N. ¥, S, Museum, Chadwick 1936, "Catskill" Reds.
] Historical Geology:
A. J. 8. (4) 36: 429-72; 37 87-109, 225-53, Barrell 1913-
1914, Redbeds Delta, ;
Bull, Geol, Boc. Am. 41: 701-24, Schuchert 1930, Orogenies.
A. J. 8. {5) 23: 305-26, Schuchert & Longwell 1932, Uplift.
Bull, 187 N, Y. 8, Mus,: 79~105, Newland 1928, Landslides.
Bull, Geol, Soc, Am. 47: 1535-88, Ruedemann 1936, Cherts,
Bull, G. S. A, 50: 1761-94, Mencher 1939, Redbeds Facles,
Glacial: :
Bull, 84 N. ¥. S, Mus., Woodworth 1505, Water Levels,
Sclence n.s, 32: 27-28, Chadwick 1910, Glacial Lakes.
Bull, 209 N, Y, S, Mus.,, Fairchild 1919, Submergence,
Bull. 251 N. Y, S, Mus.: 158-76, Cook 1924, Stagnation.
Bull. 299 N, Y. 8, Mus., Rich 1935, Glaciers, C. Mts,
Economic: _
Bull. 35 N, Y, S, Mus,, Ries 1900, Clays: pp. 576-9, 590-1,
702—4, 756, 852“‘4;131' 26’ 4 e '
Bull, 44 N. Y. 8. Mus., Ries 1901, Ccment; pp. 786~7, 851,
868-9, 862; pl, 39,
Bull, 286 N. ¥, S, Mus.: 135-49, Rucdemnnn 1931, Iron Ore.

The geological map and bulletin on Catskill and Kaaters-~
k111 quadrangles (Ruedemann & Chadwick) avaits publication
at Albany.

ontents will be covered by field leaflets,
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Geolopyv of the Cats!:ill Region

hysiopgranhy., Ca tsklll is in the Appalachian Valley, locally ‘theiui
"iddle IHudson Tolle y." Bight miles west of it rises the Agppa l(chi
(or Alle”hen]) 715 tuau, fronted towaré cust by the "W;]l of Manltou"
and topped by thc three northvesterly trending ranges (with vw.sterls
spur_ranzes) of the Cutskill Mountains (Ing llshﬂ“n' error for Kats
Berel of Dutch, On-ti-ora2 of Amcrlnuwwns) This plateau, represented
by the wide vclleys between the ranges, 1s e peneplain, Remnants of
sn egrlier peneplain sre found on the peaks, The Hudson Valley penee
plain, much lower end later (pre-Wisconsin) has been ctched and part-:
ly dissected to below prescnt tide-level, The Hudson itself follows
z drovned "inner gorge." Its "inner delta" in this estuary now reache-
¢s from Troy ncarly to Catskill, as mud flats. Iastvard, the hills
climb slowly to the Taconic3 movntnl -range,

The western and southern Catskills drain to the Ssopus4 Creell’s
Yo cots Eill shivhr thb nertheast front of the mounteins; but the!
central area of thesc, hotween the front and meln ranges, has flow: in
the onposite direetion, thrru'h the ocsoharie Kill, its waters re- S
turnings in t“e Dudson hﬂ“* Cut"hLll after o eireuit of 150 rmiles. i =The s
nertherly couwrsc (ﬂlﬂutt 2u drainage) of muny Dudson: tréuutdriua is L
rotahle (:;h,ow , EazterstG Kill, Roeliff Js ~nsen’ Fill, ctc.) Stream i
piragy on the zteep cast front oi the platscou (n(.t8r°’lll and Platte-
Fil11¢ Cloves lq Frlls) is famous, Dencritic @rainare in the flat- ;
lying strate of the mounteins contrasts with trellised patternsz in the
folded or tilted strata (strike ridges) of the valley, cspecially west
of the river, Hoere are two volley ronpes:

(a) Hoore Zerg,9 o single persistent line of massive hills with
viesturly dip-slope gndé stoop wast searp, nidway betveen river and %all
of Lianitou. ‘iest of the Hooge Derg lies the broad KislatomlO nl“in-
srst of these hills lies tie deep clay-filled Baltovenll vulley.

(b) Ealk Zerg,12 o chain of folded-limestene ridges with a mural
front, often ¢ shecr cliff, which converges on the river from Catslill
south to Eingston, MNerthword, it rises into the great ¢liff of the
Ilelderberg cscarnment and combines with the Hooge Berg into the Hel-

erberp (Allegheny) plateau, & peneplein best scen Trom Sast Lindham.
In the Kalk Derg echein are perfeet exomples of gynelinal hills, anti=
elinel vzlieys, synclinal velleys, anviclinel hills, Tellowed west

% monoclinel Baloven volley ond monoclinal Hooge Derg range.

There are, thus, three suecessive escarpments from the hudson
wests (1) EKaulk Berg, (2) Hoope Berg, (3) Kats Berg or Cotskill qcurp.
Roughly, these represent Lower, Middle and Upper Devonian formations
A fourth scarp, facing northeast ond forming the moin or céntreol
ronge of tlie mountains, may be added (Upper Devonian, .nficléd rocks).

Glacizl feotures arce discussed beyond.

The Z1teh oné Anerind names of'ter bother those unfamilicr with
the tongues, Pronounced «o follows: lCots-bo rrglth, 2(accegnt the or),

(cccent the on), 4(- nccent the o), J8ro-harry, 6Couters, /Roolif Yon
sen, SPlah-tay- _111, “Hoh- gﬁV—o”rrﬂkh, 10(accent tom), 1 Bol-ohfen,
12C011L-bwrr‘. (oripinal spelling Late Doerg): also taa following:
hsh-o-lan', Saurertics (sav-ger-chaze), Gen-erie, Alsen (a2hl-s.n),
Beeraft (bee-craft), Coeynans (kwee~aanz, l-o0-ee-manz), Coxsacliie
(cook-so'2sr: Dutch Rovpgshnpgld); Codro (ecore=ch, ot "i-ro).
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Stratigraphy. The rock sequence runs from east to west =nd cov—
ers from Lower Cambrian to Upper Devonian with a large gap and uncon-
formity between Lower Ordovician (Eochamplainic) and Upper Silurian
(Neontaric), The older rocks ("Hudson River,".Cambrian and Ordovici-—
an) are discussed under Trip H. West of the river there are:—-—

# Neme b6f Formation Feet Thick Xind ahd Character
22 Kat'sberg® redbeds 20560 Gontinental, flags and red shales
2l Stony Clove*  sandstones 900 " , gray flags and shale
20 Onteora* redbeds 1060 " , flags, red sh. & ss.
19 Twilight Park* conglomerate 40 " y Cobbly puddingstone
18 Kaaterskill# sandsto.e 300 i » O heavy sandstones
17 Kiskatom® redbeds 2300 " » red shale, gray flag
16 Ashokan# flagstones 300 " s gray flags, green sh,
15 Mount Mation®* siltstones 800 Morine, shales and silt-sandstone
i% gakogen* ?incktshalgs 588 : ’ bi:gmiggustshiies,t“coal"'
nondaga limestone 75— , vhite cherty limestones
%i gaugerties# limy shale 388 : ; cgigaieoua ?$%sgone
1 sopus¥* shale 8 clous siltastone ' i ol
10 Glegerie* limestone  5-40 4 ; chert and (or) limestone
9 Port Ewen# limestone 0" . 1 shaly limestone or shale
8 Alsent* limestone 5-30 y limestone ith chert seams:
9 Z Becraft** limestone 128 3 ) "Ehilllgarb%e," coquigite
cil Iimes ' 8 eston
5 giiiiéré* 1§SSSE§§: 25 " : li;egtong withecggrg se:ms‘
4 Coeymans# limestone 10-15 s , coarse knotty limestone
3 Manlius, Olney limestone 50 " » Tine, dark limestone
2 Rondout# waterlimes 2-40 ", (includes Fuyk sandstone)
1 Normanskill shales 100047 M , graywacke shales, grits
(0 0lder rocks east of river)

*Type locallties on Catskill or Keaterskill quadrangles
#Type localities on adjacent quadrangles to south or north
(For pronunciations, seec a previous sheet, on Physiogranvhy.)

The Ordovician ("Hudson River Beds") comprises O and 1, followed by a
great unconformity (Taconic orogeny) with angular contacts generally;
The Silurlan (Cayugan) comprises 2 and 3, wvith sandbar and lagoon cal-
cilutytes in 2 around Catskill, Halysites ("Glasco'") limestone south.
(The supposed Cobleskill is lentils at verious levels in the Rondout.)
An eroslonal break (upper Manlius absent) separates Silurian and next.
Slluronian (Helderbergian) compriscs 4 to 9 lnclusive, followed by an
erosional break with phosphate nodules; Port Ewen is missing, north,
Lower Devonian (Oriskaniﬁn) includes 10,11, perhaps 12 (formerly the
suoposed "Schoharie grit ecquivalent; probable true Schoharie locally
present on route 32 in base of Onondagan); glauconite present at top.
Middle Devonian includes 13 (Ulsterisn), 14 to 18 inclusive (Erian or
Heniltonlan, including Tully, 18). Uppor Devonian from 18 upward,

all of which is Senccan (Genesee-Ithaca®Enfield equivalents in reds). .

The limestones, from # to 13 inclusive, folded, compose the Kalk Berg.
The Mount Marion beds (15), west tilted, form the Hooge Ber% range.
The Kats berg (Catskill Mountalns) consists of the redbeds (1

7 up).
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~. Fossils, The outstanding or commoh forms for each format ;
Normanskill: 4, Climacograptus bicornis, Dicellograptus gur?Zyi?nGlos“
g@q?aptus vhitglfieldi; 9. Prolobella trentonensis; 15, Eurypterids in
Post Quarry. (For more extensive 1list east of river, see trip He)
Rondout: 3, Halysites catenularia; 6, Camarotoechis lamellata, Schell-
wienella interstriata, Leptaena rhomboidalis, Whitfieldells sulcata,
Atrypa reticularis; 16, Leperditia scalaris; 5. Bryozoa undetermined,
Manlius: 2, Stromatopora sp., etc.; 5. Monotrypella arbuscula; 6, Spi-
rifer vanuxemi, Brachyprion varistriatum; 9, Lelopteria aviculoidea:
10. Holopea elongata; 11. Tentaculites gyracanthus; 16. Leperditia altg
Coeymans: 3, Favosites helderbergiae; 7. Mariacirinus nobilissimus; 6,
ieberella coeymanonsis ("Pentamerus galeatus"), Atrypa reticularis,
Kalkberg: 1. Hindia inornata; 3. Favosites helderbergiae, Enterolasma
strictum; 6. Sieberella coeymanensis, Atrypa teticularis, Dalmanclla
perelegans, Rhipidomella oblata, Bilobitecs varicus, Delthyris perlam-
¢llosa, Anastrophia verneulll; 7, Mariacrinus stoloniferus (stems).
Catskill shaly: 1, Hindis inornata; 5. Bryozoa, abundant; 6. Spirifer
macropleura,” S. cyclopterus, Delthyfis perlamellosa, SchellwienellA
woolworthana, Leptacna rhomboidalis, Leptostrophia becki, Eatonia me-
dialis; 10, Platyccras ventricosum; 11l. Tentaculitoes clongatus; 14.

Dalmanites pleuroptyx, Phacops logani; 9. Actinopteria communis (rare),

Becraft: 6. Spirifer concinnus, Atrypa reticularis, Unecinulus campbell~-
amus;—?, Aspidocrinus scutclliformis anchor-plates (characteristic), .

Alsen: 1. Hindia lnornata; 5. Monotrypa tabulata; 6. Atrypa reticular-
is, Rhipidomella oblata, Spirifer cyclopterus, S, concinnus, Schizo- (e
phoria multistriata; 7. Mariacrinus macropetalus; 10. Platyceras obesum.
Port Ewecn: 5. Fistulipora ponderosa; 6. Loptoatrophia boeckl, ecto, L

enerie: 6. Spirifor murchisoni, S, arcnosus, Leptocoelia Tflabellités,

Leptacna ventricosa, Leptostrophia magnifica, Rhipidomella musculosa,
Eatonia peculiaris; 7. Edriocrinus sacculus; 10. Platyceras gebhardi,
Diaphorostoma desma tum; 13. Taonurus caudagalli; 14. Homalonotus van-
uxeml; 16. Thlipsurella dlclefta, T. chadwicki, T, multipunctata, atc.
Esopus: 6. Leptocoelia flabellites; 13. Taonurus caudagalll chiefly,
Saugerties: 6, Atrypa impressa, Strophonclla ampla, Schellwienella
pangora, Spirifer macrus, Delthyris raricosta, Dalmanells peloris; 12,
Orthoceras zeus; 14. Calymena calypso, Dalmanites anchiops,

Onondaga: 3, Synaptophyllum slncoense; 6. Atrypa aspera, Schellwlen-
elTa pandora, Spirifer duodenarius, Leptaena rhomboidalis, Strophonel-
la ampla, Delthyris raricosta, Schizophoria propingqua; 10, Platycoras
dumosum; 14. Odontocephalus sclenurus; 17. Onychodus sigmoidew teecth,
Bakoven: (). Protosalvinia huronensis; 8. Leiorhynchus limitare; 11,

Styliolina fissurella, Tentaculites graclilistriatus; 17. Onychodus
hopkinsi teeth; also apparently a Phyllopced crustacean, Estheria‘ap-
Mount Marion: 6. Chonetes coronatus, Rhipidomella vanuxemi, Camarotoe-
chla congregata, Spirifer bennatus, S. granulosus, 8. acuminatus, Lep—
tostrophin perplana, Schellwicnella pandora; 7. Ancyrocrinus bplbosua;
8. Devonaster cucharis: 9. Grammysin bisulcata, Nuculites triaquetecr,
Palnconeilo constricta, Paracyclas lirata; 10. Bucanopsis lyra, Dia-
phorostons lineatum; 11, Tentaculites bellulus; 12. Tornoceras unian—
gulare, Spyroceras crotalum; 13. Taonurus velum; 17. "Figh" plates.
Redbeds: 9. Archanodon casskillensis; O. Plants; 17. "FishY plates.
(For key to numbers, scc next pagec.)
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Key to numbers in fossil 1ist: O, Plants, 1. Sponges, 2. Stromatopor=-

oids, 3, Corals, 4. Craptolites, 5, Bryozoans, 6, “rachiopods, 7; Cri-~

noids, L. Starfish, 9. Pelecypols, 10. Gastropocs, 11, Pteropods, 12.
Cephalopods, 13. Worms, 14. Trilobites, 15. Jurypterics, 16. Ostracods,
--. Phyllopods, 17. Ostracoderms and Fishes,

Structure. The structural features are in belts, corresponding
with the hill ranges, ond structurcl comrlexity increases west to east
from flat-lyins beds in the Catskill mountiins to highly compressed
and metamorphosed roclig in the Taconic mountains, thus:

a. Horizontal strata (1© to 30 west dip) in eastern Catskills.,

b, Lest-dipping (10° to 150) in looge Berp, flattening westward.

¢, Folds, west-tipped or overturned, in Kall: Berg, with westward
overthrusts partly folded with the =sitrzta. Complicated in cement arecz.,
(Becraft's mountain is a broadly synelinal outlier ecst of the river,)

&, Isoclinally »nlicated and mashed "udson River" beds east of

Ialk Berg, to well east of the Hudson; have been through two orogenies.

c. 3laty cleaved older rocks (largely Cambrian) east of preceding

.f, Schists and marbles of New Lngclond, overthrust westward., o,

»

General Cross-5ection

Folds ~- The folding in the Fallr Derg belt is of the usual Appalachian
type, unsymmetrieal (arial planes tirpoed over towards west), but all
in pninleture, permitting quick ond easy study, The west limb of each
anticline is ~tuep or even overturned (to 135° or more):; the east 1limdb
(cast dip) is more gentle (seldom 30°). These folds die out westward.
Thrusts ~- There cre three types of thrusts: (a) The apex of overturn-
¢d antielines is usually runtured ond overthrust; (b) the pinched core
of a svnecline may be forced up o5 o wedre (peoint downvard) butween
short dicgonul thrust planes in caech limb: (e) successive thin slices
driven west (impricoted) cnd sutuscauently folded zalong with the strata
procuce "nested folds" and on west dips the "downwerd overthrusts."
Occasionally, sharp little buc!les in these sheets afford 2 "take-up."
Cleavoge -- The minor offects of foult-drag and drag-cleavere aro seen
at many points, Cleavage is p-.rtievlarly notable in the shaly lime=:
stones (Catskill, Port Jwen), also in the ecst front of the Hooge Berg
(Mount Ilarion beds), and it obscures thc bedding of the Jsopus shale,
Feults -- True normal faulting is herd to find. The remarkable succes-
sion of parallel lincaments in and below the mountains, hoving the
trend of the 3tony Cleove and the rmountain front (major joint system)
seems cue to kevstone foults., This is nroved for one visible from
Catskill 2s a-diageonal line on the face of North Liountain (trip B).

In the valley, lon;g open corridors in the Onondage limestone suggest a

like origin. The "nbrmal" foult in Post quarry is an upedged thrust,
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' Ulacial., The conspicuous iee-wor!: is wisconsinj any prior gla-
ciation is inferential., “11 types o glacial phenomena are lnown but
net all will be seen on the E¥EIpE, rip I emphasizes glocial features
ané trip F is largely glaeinl, local and continental, plus peneplains.
Ice-erosion features -- Glncinted surfaces are common. At North Lake
(trip 3), strize criss-cross in three directions, Chattermarks occur
on nord beds, esncecially at Watson Bogarcdus's, The saw-tooth moun-
tain peaks are due to pluciiing, It is lilely that the ririd align-
ment and truncated spurs of the plateau front (VWWall of Nanitou) are
due to repeated crowding by ice-lobes in the valley: (view this frém
Pelenville)., Glaciol erratic boulders cre comnon at all altitudes;
the large ones are of local origin, Adirondcek ané Vermont blocks,
though plentiful, arc mostly small. General flow was west of south,
Moraines -- Fragmentary ond nostly smrll noraines are Inown, chiefly
vest of the river, but connot be reasched except on trip F.

Drumlins -- Larze drumlins nre Just ocut of resch, ot Greenville and
south of Coxsacliic, but smallcr ones will be seen on trip F. Drumlin-
ized shale hills (rocdrumlina) arc nume:ous o--~t of the Hudson River,
idskers -- An esker, buricd under cley, 1is exposed on route of trip B,
Komes -- Gravel pits or cemeteries dlsclosc many small kame knolls.
Rettle-plains -- The great Livincston l-teral terrcce, 6 miles enst

of the river (trip ), 10 miles long, 1s full of ketties and ponds.
Gluedial lokes -- Only trip F will reéach the gloeial lalre deposits. and
outlets, of the Schohnrie and Cots K11l velleys, Ice-margin streams
cut around the east base of the rountains, as seen on return of trip

B. A gloeizal ehannel ond delto oceur at High Falls (same trip).

Laite Albony nloins -- Conspicuous below the 200-foot contour ore the
(sand-capped) ter. rces of varved clays, which cre rcll-expcsed by

grading in the school grovnds ond vill be bricefly vizited on Saturday':

noon and cescribed by Dr. I, Ries, includings their use-in bricks.

This is part of the Lele Albany delts of the Cats Iiill; now bisected
by the creck into the Jefferson leirhts plain (trips C, F) and the
West Catsliill plain (trips A, B, D, CG), vith cn cbandened meander of
the creck a little below the sumnit level of the lztter, on V. Bri pe
St. Baugertics and Glasco nre on the delta of the Hsopus Ctrip B,
Lzake Albany clars occupy the Balcven valley (Trip D) and Fuylz (trip a)

Post-gloeial. [odern deltas ore building ot mouths of Cats Kill
anc asepus Creell. In the nmillpend chove the bridre ot Saurcerties, 40
ceres of land were ncde in 40 years., The deposits secn in the rifer
from Rip Ven %Winkle Dridge huve increnscc very fost in o lifetime.
licander sweeps, floodplains =nd elay-slides are common phenomena near
Catskill and Saugerties. At Pslenville and Ves t S3cuperties iarre al-
luvicl fons of cobblestones hove Tormed of the outwesh from the two
Cloves, cvidently since the lotest rlocinticn.,  #lluviction is con-
spicaous con the mountnins, especially stucp frns at mouths of torren-
tial brocks; 2 lale (millpond) ot Tanncrsville vns soon filled up.
Austin's Glen (trip C) and the Jsopus vole ot Glenerie (trip D) are
post-glacial gorges cressing the Kalk Bere, with fresh waterfalls, in
contrast with the broad valleys of these creclks thrcuch the Hooge Berg,
Post-glacial disscetion of valley-fills has been deep, to below pres-
ent sea-levels lludsen and mouths of creelis have since been drowned,
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