






STOP D3. Quarry just into Hotchkiss Hollow. Refer to Plate 2b. 
"Devl1 ' s concretell (conglomerate) has preserved the bedding of 
this quarry in striking contrast to most gravel deposits. What 
does the bedding indicate about the direction of the gravel 
source? What 1s the significance of the lithologies present in 
the gravel? What can you make of the feature blocking the mouth 
of the valley and of the form of its surface f rom which we just 
descended? 

If the bus can turn around here, we will precede to Bradford, 
PA and to Rock City near Olean. If not ... 

In this portion of the trip we will traverse the glacial 
margin, but the final route has not been established as of this 
writing . In any case, we must return north to cross the Allegany 
on new Route �l�~� Wisconsin valley train has been qUa@iedforthe 
Route 17 fill 9 A terrace remnant of valley train 20 is deeply 
cut for the ne route �o�~�t�h�e� SE side of the river (Ex etive 
deleted Landscaping! ) 21 The new highway construction has triggered 
numerous landslides, ro falls and mudflows. A route through 
Salamanca, Kilbuck, and Limestone, or an alternate route along 
the reservo±r and south of the Allegany State Park may be taken 
(NY Rt. 220 to PA Rt. 346). 

On either route, contrasts between glaciated valleys and 
valleys in which the only effects �a�r�e �~�t �h�o�s�e� of lakes l ike the one 
in Hotchkiss Hollow and valleys untouched by any glacial effects 
will be seen. . 

As we approach Br.adford (the home of Kendall Oil Co.) , many 
wells producing in the manner of the early oil industry can be 
seen. A pump house and wells cf this type will be seen at �S�~� D4 
in Rock City. Turn east onto PA Route 646 at Foster Brook 22 
staggering through Derrick City and up over the Knapp Creek 3 
summit to Rock City. The route becomes NY 16 at the state 1 ne. 
It fo l lows the old right- of- way of the Western New York and Penn­
sylvania RR interurban between Bradford and Olean which fo l lowed 
the route of a narrow gage railroad built in 1878 to haul oi l. 

Turn to the northwest into the private drive leading to 
"nature's own scenic wonder" at Olean Rock City Park. 

STOP �D�~�.� Olean conglomerate weathering escarpment. 

0lean Rock City, Allegany town, Olean quadrangle, Cattaraugus 
County (78°28'30·W, 420 1'N). 

This is the type locality for the Olean conglomerate (Lesley, 
1875), exposed in weathering scarp 64 ft . thick . Cross-
beddng, joint cracks and ellipsoidal quartz pebbles to more 
than 30 mm in l ength are characteristic. This unit occurs on 
summit remnants of the Upland peneplain as far east as Al ma Hill 
in Allegany County at 2548 feet above sea level, the Highest eleva­
tion in western New York . Southward into Pennsylvania, the forma­
tion loses its conglomeratic character in 20 to 30 miles. 
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This ledge consists of joint blocks separated by intercon­
necting passages which widen toward the e xposed scarp f ace . 
Near the parent ledge , the joint blocks show a minimum of 
rotation and subsidence , but outwards they show var yi ng amount s 
of tilt and downward mo vement. Noting that the blocks a ppear 
now to be immobile and disintegrating in place , Smith ( 1953) 
identified this and other nearby "rock cities " as periglacial 
features . A similar, though less striking, rock city in the 
area of Early Cary glaciation is at Panama Rocks , Chautauqua 
County . 

Question : What evidence is there as to the relative importance 
of weathering , wedging , creep , sapping or other processes to 
produce this display of Joint enlargement? What evidence 
shows the blocks to be immobi l e and the rock cities to be 
relics of periglacial environments? 

The following paragraphs from Cochran (1957) on the 
production of oil is ~pl icable to the oil fields around 
Rock City. 

In the Allegany (Bradford area) field primarily 
two different means are used in pumping wells , that 
i s the individual we l l jack and the Oklahoma style 
Jack pumped by a central power . The main difference 
in these tow methods is that the i ndividual well 
jack is a unit complete in itself with a motor to 
supply power to the jack for lifting the rods and 
bottom hole equ ipment. The power to the Oklahoma 
style jack is supplied by a cable or rod llne from 
the eccentric of the central power . 

Two different types of central powers are ln 
use today, the gear power and~e bandwheel power . 
Tne gear power uses a gear and pinion powered 
from the engine by a belt to motivate the eccentric 
whereas the bandwheel power uses a horizontal band 
wheel powered by a belt running from the engine to 
motivate the eccentric . 

Generally about 25 wells are pumped off of one 
central power . About four barrels of ftuld per hour 
can be pumped from each well. Since this is normally 
more than will flow into the well bore it is not 
necessary to pump all the wells simul taneously , and 
the pumping times of the individual wells may be 
staggered throughout the pumping period . 

Note: See Cochran (1957) for information on water flooding, 
well shooting and other aspects . A detai l ed and 
readable account of the early New York oil industry 
is contained in Herrick (1949) . 
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Return (south) on NY Rt. 16A to Knapp Creek . 

In village of Knapp Creek , turn right (north) onto County 
Road 61 which drops sharply into valley of Four Mile Creek . 
Harbell Farm Well no . 1 the state ' s oldest oil well which has 
produced continuously since 1811 (Herrick, 19~9) lies 1n this 
valley. 

Rockvlew @ the fi r st of six boom towns to spring up i n and 
around the Four Mile val ley 1n 1877 had 6 stores and 70 homes . 
Other towns included Rock City, Knapp Creek and Stateline. 

West Brank Four Mile Creek lies to the west across the 
valley . Distribution of erratic pebbles and cobbles suggests 
that this 1s the ap~oximate limit of glaciation 1n the valley 
of Four Mile creek ~ 

Turn left (W) onto River Rd. (County Rd . 60) . Cross Four 
Mile Creek. 

TUrn left (W) onto Birch Run Rd. toward Birch Run Country 
Club . 

Foundation excavations at left exposed terrace grave l s with several 
per cent of crystall i ne pebbles, leached more than 8 ft. 

To the right, ahead , a flat - topped ridge extends northwest , 
confining t he flood plain to one - third of the valley width . This 
terrace remnant is poorl y exposed , but is believed to consist 
of gravel , leached to 8 or 10 feet and overl a i n by se,ve r al feet 
of yellow- brown silt and silt loam. The elongate form of the 
ridge suggests ice - marginal deposition, perhaps as an outwash 
delta. A tempting explanation for ponding in the Allegheny 
Valley is by glacial damming . Such imponding did not occur down­
stream' from this point in Olean or later time ~ 

Bear left at fork. Unmarked road to left leads to abandoned 
rock quarry and upper levels of STOP D5 . 

STOP D5 . Kame delta complex. 

Allegany Sand and Gravel Pit , Buffalo Slag Company . Birch 
RUn at edge of Allegheny Valley, . 9 miles SE of Russell, Allegany 
town , Salamanca quadr a ngle J Cat taraugus County . (780 32 ' 50 1lW, 
42°5' 25"N). 

Exposures in kame delta at several levels . Gravel is leached 
9 to 12 ft . Carbonate content low, comprising only a few per 
cent of pebbles . Cementation by secondary carbonate is limited . 
Cobble imbrication , forest bedding and slump structures suggest 
depositvn toward west . In upper level as exposed in 1959 , 40 feet 
of boulder- free cobble gravel overlay 15 feet of sand over 10 feet 
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of till . Till is olive brown, silt loam matrix , low in lime, with 
coarse fraction consisting primarily of streamworn pebbles and flaggy 
boulders . 

Search for erratic pebbles revealed none more than a mile 
south up the valley of Birch Run, nor could any be found on the 
south side of valley of Birch Run. A few erratics in the saddle 
at 1760 feet, 3/4 mile southeast of the pit confirm the inference 
that pro glacial meltwaters drained across the saddle south from 
Allegheny Valley into the valley of Birch Run . 

Continue west on Birch Run Road . 

Turn Right (N) following dirt road . 

Turn left (W) on Ninemile Rd . Lippert Sand and Gravel Pit 
about one mile east produces from outwash gravel below river 
level . 

Single lane bridge will not handle bus, continue west along 
south side of river . 

Turn north on Rt. 219 to Bradford JUnction ~. 

Bradford Junction . Turn west on N. Y. Rt . 17 through Salamanca 
noting terrace remnants along the way. Salamanca is one town 
that cannot be given back to the Indians; they already own it and 
the lease does not have many years to run . 

On the west side of town, turn north on NY 353 toward Little 
Valley . As we procede, try to spot the outermost evidence of ice 
action , the remnants of outwash terraces, the terminal and 
recessional moraines. 

About 5 miles north of Little Valley we will bear right on 
Lovers Lane Rd. passing on the east side of the valley opposite 
the town of Cattaraugus to the East Otto Rd . and the Town of Otto . 

STOP D6 . Wisconsin stratigraphy. 

Otto high bluff section, stream-bluff of South Branch Catta­
raugus Creekd Otto town; Cattaraugus quadrangle , Cattaraugus 
County . (78 50 ' W, 420 2l ' 15"N). 

The Otto site was initially described (MacClintock and 
Apfel , L944) as exposing Binghamton till, Olean outwash and 
Sangamon interglacial deposits. As exposed in recent year s 
(Muller , 1957) the lower portion of the section has been 
alternatively interpreted as evidence of post-Sangamon , pre­
classical Wisconsin environments . Both interpretations are 
permitted by radiocarbon dating of the uppermost organic zone, 
15 ft . above the river at an age of greater than 52,000 years 
(GRO 2565) . See discussion in text section on pre - Farmdale 
organic sites. 
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Upper part of the section is obscured by slump. Units 6 
through 11 below were measured at the south end of the exposure . 
Units 2 through 6 were measured nearer the north end where 
material for radiocarbon and pollen analyses was a l so co l lected. 
Bedrock is exposed only at the south . 

Unit 

11 

lOb 

lOa 

9 

8 

7 

6 

Lithology 

Stratified sand, silt and clay 

Till , gray - brown , sparsely pebb l y silty clay 
loam matrix . Oxidized but unleached; bright 
pebble lithology ; silt streaks 

Till as above, unoxldized 

Stratified sand, silt and clay with very 
sparse pebbles 

Till, gray, sparsely to moderately pebbly , 
silt to sandy silt matrix; includes partings 
of washed drift suggestive of oscillatory 
conditions of deposition 

Pebble gravel, grading downward with 
decreasing coarseness 

Lake clay, contorted, laminated; red and 
" fat " , in part . 

5 Gravel , coar se, consisting largely of angu lar 
to sub-rounded pebbles and cobbles of plateau 
rock (sandstone and siltstone) . Carbonate 
and crystalline cobbles are very sparse . 
What current direction 1s suggested by im­
bricatiQn ? A thin but continuous layer of 
silt and carbonaceous silt about midway up 
in this unit was dated at greater than 

Thickness 

3 ft. 

20 ft . 

10 ft . 

3 ft . 

40 ft . 

5 ft. 

3 ft. 

52,000 years (Gro- 2565) . 20 ft . 

4 St~atifled silt , muck, sand and pebbly silt. 
Both contacts transitional, not indicative 
of abrupt change of environment . 4 ft. 

3 Boulder gravel, in a lens with maximum thick­
ness at north end of exposure . Exact posi­
tion in the organic sequence of units 2 and 4 
is not certain. Boulders are tightly 
wedged wi t h coarse sand to pebble gravel 
matrix. Platy cobbles and flats tones are 
dominant. Erratics and glacial striae are 
very sparse . Top of this unit is disco l ored 
by hydrous iron oxide deposition . Difficult 
to obtain effervescence with hydrochloric 
acid except on cobble coatings , which suggests 
secondary deposition 3 ft . 
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2 

1 

o 

Stratified silt , muck, peat , suggestive of 
floodplain deposition . Twigs a re flattened 
and peat highly compressed . Imbrication 
suggests deposition from southwest . Base of 
section conceal ed below river at north . 
Pollen from near the base (2a- 7) inc ludes 
prlma~y Plcea and Pinus (Brown and Benning­
hoff, personal communication , see p. 25f~ 

Boulder gravel , coarse with abundance of 
crystalline boulders, apparently lag con­
centration 1n channel which eroded pre­
existing drift. A smear of till may exist 
beneath and among the boulders. 

Bed rock; blue- gray siltstone with gradient 
northward 

7 . 0 ft . 

3.0 ft . 

6.0 ft.+ 

Questions : What 1s the significance of the oxidized hori­
zon at the top of Unit 3? How 1s the Sangamon represented? 
What is the character of the interval(s) represented by 
Units 1 through 4? What change caused the transition 
deposition of cobble gravel, Unit 5? 

Return to the southwest on East Otto Rd. to the town of 
Cattaraugus . This valley served as the outlet to Lake Zoar 
(Plate 2d) . The first outlet~ continuing further south and the 
later out let turning north at Cattaraugus following the present 
course of the South Branch of Cattaraugus Creek and the route of 
the Erie RR westward through the low at Persia. No roads and few 
trains follow this route today. 

If time permits we will stop at Muller Stop 1 ,Q] CAPpendix A) 
on the Markham Rd. 

The return trip will be through Markham~ (a well p~etrat ed 
1100 ft . of fill near here), across the Conewango Valley 29 
(the Ancestral Alleghany) to such famous places as South ayton, 
Skunks Corner, Hamlet, Chicken Tavern, and Loana to Fredonia. 






