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About 13,000 YBP the dam burst draining the lake 
catastrophically. The torrent of water poured through 
the Norwood portion of the Oradell Reservoir on its 
way to the Hudson through Sparkill Gap. This 
catastrophic outpouring could not be drained through 
the narrow rock-walled gorge quickly enough and it 
became choked with sediment. As a result, a sandy 
divide was constructed across the old drainage course at 
the New York-New Jersey border, The crest of the 
divide is presently 40 ft. ASL (above sea level). 

The evidence for this story was found in the Norwood 
section of the Oradell reservoir where a �r�e�v�e�r�s�e�~�g�r�a�d�e�d� 

coarse sand to boulder sequence lies directly beneath 
lacustrine clay (Fig. 6). The flow direction is clearly in" 
dicated by the boulders in the lee of the j meter diabase 
boulder (Fig. 6). The sandy divide dammed the drainage 
and formed a large laket herein caUedLake Norwood, 
that extended south along the river valley to River Edge 
and northward up the valley to the vicinity of West 
Nyack, New York, It included the area of the present 
Oradell Reservoir but was at least three times as large 
(Fig, 15), oJ \\:1':>,"/. 'I ..... r
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Fig. 15. �P�o�s�t�~�g�l�a�c�i�a�l� Lake Norwood 

The Lake Norwood sequence stratigraphy of coarse 
sand, tan clay, gray to black clay and black peat in Nor­
wood (Fig. 6) is repeated at Fifth A venue near 
Nauraushaun, New York at about 30 ft. ASL. The same 
stratigraphy repeats itself, but in an off-lapped sequence 
at 40 ft. ASL at Westwood Avenue in River Vale. As the 
dam top is at the same elevation it must mark the former 
shoreline. The elevation of the bottom of the lake se­
quence in Norwood is at about 5 ft. ASL. Therefore, the 
depth of the lake at Norwood; where the mastodon ap­
parently fell through the ice and drowned, was about 
10.7 m (35 ft.) deep (40 ft. ASL-5 ft. ASL),. Assuming 
an original isostatic tilt of .426 m/Km (2.25 ft.lmile) 
(Reeds, 1933), the 64 Km (40 miles) distance from the 
terminal moraine would place the Norwood area 27 
meters (90 ft.) lower than today. This is in approximate 
agreement with the present elevation of the uppermost 
varves at opposite ends of the basin (Salisbury, 1902, 
Reeds, 1926). An interstadial stream channel is cut at 
least 9 m (30 ft.) into the varves below the bottom of the 
�p�o�s�t�~�g�l�a�c�i�a�l�l�a�k�e� at + 5 ft. ASL. This post·glaciallake 
was 10.7 m (35 fl.) 'deep at the same site so a rough 
estimate of somewhat more than one-half (perhaps �t�w�o�~� 

thirds) of the rebound had occurred by the time of the 
catastrophic flood. 

The basal peat in the lake sequence has been dated at 
12,870±200 B.P. (QC·297) and is the basis for 
establishing the 13,000 YBP date as the approximate 
time of the catastrophic flood and fe"sulting lake. 

Establishment of modern south-flowing through 
drainage occurred sometime after 11,000 YBP. The peat 
sequence deposited on the lake bottom was partially 
eroded after the lake drained and the modern Hacken­
sack River began its history. The remaining peat is an of 
upper A pollen zone. Extrapolated peat sedimentation 
rates on the two C-14 dates at Norwood (Figs. 6 & 10), 
together with the ponen indicate the lake existed until at 
least 11,000 YBP. 

The yegetation history of the area in post-glacial time 
is clearly shown at Norwood and the Beechwood Park 
kettle bog. Each of the pollen zones T, A, B, and C, C 
are clearly represented (Fig. 6). The T zone of tundra is 
unusually wen represented. The A2-3 pollen sub,?:one 
boundary is also very clearly marked and closely dated 
with C-14 at about 13,000 YBP. The two dates of 
lO,135±180 B.P. and lO,575±250 B.P. (QC.;.507 & 
700) are close to the A·B pollen zone boundary, 
bracketing it. This is somewhat earlier than indicated by 
most other workers in the surrounding areas. Finally 
something that does not show on the pollen summation 
diagram is a· very high birch ponen sum in A3 pollen 
subzone time. This last is a puzzlement and something 
to say on another day. 
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Summary of Late Woodfordian Hudson Ice Lobe 
DegJacial History. 

All figures used here to calculate the dates of deglacial 
events are minimal figures. C-14 dates placing con­
straints upon these events are the Long Island date se­
quence of Sirkin and Struckenrath (1975) of 22,800 
YBP for the emplacement of the Harbor Hill terminal 
moraine till and the oldest closely controlled postglacial 
date in the lower Hudson region of 12,870±200 B.P. 
(QC-297) (A verm~ 1980) 
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DATE EVENTS 

22,800 YBP Emplacement of the Harbor Hill till (date approximate) 

?YBP Retreat with the formation of a proglaciallake and lake 
bottom sediments 

?YBP Readvance to western Long Island & emplacement of 
thin Roslyn till over lake sediments 

19,250 YBP Date of initial retreat of Lake Hackensack glacier from 
Roslyn till contact with Harbor Hill moraine. 

19,250 to Retreat with the formation of pro glacial lakes 
18,750 YBP Flushing, Hudson and Hackensack to the Little Ferry 

ice front position across the Hackensack Valley. 

18,750 to 
16,200 YBP 

Deposition of red drift by Lake Hackensack glacier 
continues during retreat to the Highlands at the 
northern edge of the lower Hudson Region. During this 
time there was one known read vance of at least several 
kilometers. It is not calculated in the figures at the left. 

16,200 to Beginning of interstade: Lake Hudson-Albany expands 
15,900 YBP with the retreating ice front. During this time some 300 

gray varves were deposited in Lake Hackensack. 

15,900 YBP Catastrophic drainage of Lake Hackensack, et aI, with 
the breaching of the terminal moraine at the Narrows 
and Arthur Kill. 

15,900 to Interstadial Hackensack River Valley drainage through 
15,200 YBP Sparkill Gap. Erosion, dessication and reforestation of 

lake bed. Deposition of 1.8 meters of interstadial clay 
and silt lake deposits at Beechwood Park site. 

15,200 to 
15,000 YBP 

Tappan (Yellow-Brown till glaciation) Readvance of the 
Hudson Valley ice lobe into the Hackensack Valley and 
lower Hudson Valley. Duration of active glacial ice in 
the Hackensack and lower Hudson Valleys is a rough 
approximation based on till and outwash thicknesses 
present in the Hackensack Valley by extrapolating 
modern sedimentation rates of temp~rate Alaskan 
coastal glaciers (Goldthwait, 1974). Figures are minimal 
values. ' 

1.5,000 YBP Retreat from the Sparkill-Old Tappan - Hillsdale­
Woodcliff Lake heads-of-outwash. Formation of 
various temporary proglacial lakes (ie. Lake 
Musquapsink. Lake Tappan, Lake Sparkill). 

14,800 YBP Advent of sedimentation in Beechwood Park kettle bog. 
Return of vegetation. Stagnant ice mass remnant in 
Ramsey area. Drainage of Lake Sparkill. 

13,000 YBP Lake Tappan, behind the Old Tappan moraine, had 
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remained as a long-lived post-glacial lake. Its dam burst 
and catastrophically flooded the drainage through 
Sparkill Gap. Formation of a new post-glacial lake in 
the mid-Hackensack Valley, referred to here as Lake 
Norwood. 

12,870 YBP Date on basal peat in LCl:ke Norwood. Spruce to pine 
forest sudden change recorded in dark gray clay 10 cm 
below; and just 5 cm above the bottom of the lacustrine 
clay. 

12,000 to Drowning of the maskldon. 
11,000 YBP? 

11,000 YBP Final drainage of post-glacial Lake Norwood, largely 
(maximum date, the result of differential isostatic rebound and 
possibly several establishment of through·flowing southward 
millenia later) Hackensack River drainage. Erosion'. predominates 

throughout the valley. 

2000 YBP Rise of sea level and advent of estuarine conditions in 
the Hackensack Valley penetrating north into River 
Vale. Tidal marsh sedimentation begins. 

1915 A.D. Construction of the Oradell Reservior dam. 

MAPS Topographic maps of the study area are all U.S.O.S. 7Y2 
minute quadrangles. The first five listed at the left cover the 
area of more detailed study. The latter five are, the areas of 
reconnaissance examination. Those wishing to examine the 
area closely will find them invaluable. 

Weehawken, NJ·NY 
Hackensack, NJ 
Park Ridge, NJ·NY 
Nyack, NY·NJ 
Yonkers, NJ-NY 

Haverstraw, NY 
Thiells, NY 
Central Park, NY -NJ 
Jersey City, NJ-NY 
Brooklyn, NY 

FIELD TRIP ROAD LOG 

MILEAGE 

0.0 

0.1 

0.5 

0.7 

2.9 

0.0 

0.6 

,Rutgers-Newark parking lot; turn LEFT onto Warren St. 

LEFT turn at 2nd traffic light onto Washington Ave. 

Bear RIGHT onto Bridge St. (crossing Broad St.) 

Take bridge over Passaic River. Continue STRAIGHT 
onto Harrison SL to the New Jersey Turnpike. 

LEFT onto Turnpike Entrance. Proceed to Exit 16E and 
leave Turnpike. Mileage will restart at 0.0 at the toll plaza. 

Toll Plaza: Exit 16E; Keep to left. Take Rt. 3, Secaucus; 
Proceed to light. 

Turn LEFT. Proceed straight ahead. (at 0.8 mile, at County 
Rd., we may turn left if exposures are available). We are 

, crossing the Secaucus drumlin. It is aligned with its long 
axis N-S. A relatively thin red till overlies this red and gray 
rock-cored drumlin. Contact metamorphism of the 
sandstone was observed throughout most of a very large 
excavation. The Palisade Sill cannot be far below. 

1.1 

1.4 

4.6 

5.5 

N')w York, \ i I I 

.. 8 
' PA5CIlCK'. 

I rt: 
New Jersey' I'-a!? ! w 

:;. 

Fig. 16. Stop locations for field trip 

At light bear RIGHT toward Rt. 3 

Make RIGHT onto Rt. 3. We are crossing the old Lake 
Hackensack floor now covered by a 3 to 6 meter sheet of 
sand with the tidal marsh over the sand. The lake c;overed 
the "Meadowlands" as far as one can see. The ridges to the 
east and west formed the shores. 

Turn onto Rt. 17 South (signs). Proceed to light (Polito 
Ave.). (at Holiday Inn) 

Turn LEFT onto Polito Ave. Proceed to dead end road on 
right at 5.7 miles. 

5.7 Turn in road (unnamed) and park. 

5.8 STOP 1 This is the Rutherford rock-cored drumlin. The 
Upper Triassic Brunswick formation sandstones and shales 
are exposed here at the side of the drumlin. Note the copper 
mineralization. Red drift, sometimes till, sometimes sand 
and gravel, blanket the drumlin. Some yellow "Joam'" may 
be exposed (if we're lucky). The "loam" here is about IS' 
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em thick and is loess. This drumlin was at the western edge 
of Lk. Hackensack. 
Leave Stop 1 

5.9 Turn RIGHT onto Polito Rd. Proceed to Stop sign. 

6.1 

6.3 

6.9 

8.5 

Turn RIGHT onto Valley Brook Rd. Proceed to light on 
Orient Way. 

RIGHT turn on Orient Way. Proceed to traffic light. 

RIGHT turn onto Rt. 17 North. We are leaving the drumlin 
and proceeding onto the old lake bed surface. As you drive 
north on Rt. 17, note what was the steep western shoreline 
of the lake. A deep preglacial valley exists under Rt. 17. The 
varves are by far the thickest here along the western side of 
the Hackensack Valley (Lovegreen, 1974). 

At the center of the valley close to the Hackensack River are 
the former brick yard clay pits from which Reeds' extracted 
and counted 2550 varves. Mileage approx. 

Intersection of 1-80 and Rt. 17. We are now crossing one of 
the sandstone ridges that form the low divide between the 
Hackensack and Passaic valleys. 

Intersection of Rts. 17 & 4, Paramus. We have just passed 
through the divide between the Hackensack and Saddle 
Rivers and are near the distal end of the outwash fan 
associated with the Ridgewood kame group. As we proceed 
north on Rt. 17, notice the slope of the outwash plain. 

18.2 Turn RIGHT on Midland Ave. This is the northern-most 
known location of Lk. Hackensack red varves in the Saddle 
River valley. (G.S. Pkwy boring records.) Proceed on 
Midland to light. 

19.0 

19.6 

19.7 

Turn LEFT onto Farview. Proceed on Farview to fork. 

Turn RIGHT onto Ridgewood Ave. Proceed .1 mile. 

Turn LEFT into Parking Lot of Bergen Community 
Museum. 

STOP 2 rytastodon display and rest stop. 

19.9 RIGHT turn from parking lot onto Ridgewood Ave. 

20.0 

21.3 

21.5 

21.9 

RIGHT turn at stop sign onto Farview Ave. Proceed to 
traffic light. 

LEFT turn on Oradell Ave. (East Ridgewood Rd.) Proceed 
to Garden State Parkway Entrance. 

RIGHT turn, NORTH on O.S. Pkwy. We are at the crest 
of the Ridgewood kame group. Travel almost to main O.S .. 
Pkwy roadway. Do NOT enter. 

STOP 3 PARK ON MACADAM APRON ON FAR 
RIGHT. 

Walk back to kame. South side of kame shows stratified 
drift. This used to be a gravel pit. We are told that much 
coarser gravel was removed from here than is presently 
exposed. Return to north side of kame. Clean off the face 
and note the vertical sand layers with minor asymmetrical 
folds. At the top of the exposure is 'a layer of fine to 
medium sand capped with yellow loess under the top soil 
and vegetation. Return to bus. 

21.9 Enter G.S. Pkwy North; Toll Plaza at 22.8 miles. Proceed 
to Exit 168 on the right. 

24.0 Bear RIGHT off the Parkway, Exit 168 to Stop sign. 

24.1 

24.2 

24.2 

24.7 

RIGHT TURN onto Washington Ave. Proceed short 
distance to small bridge on Musquapsink Brook. 

STOP 4 Musquapsink Brook; exposure of red till in the 
banks to the south. Bedrock in stream to the north. Leave 
Stop 4. 

Proceed along Washington Ave. (East) to light. 

Turn LEFT onto Pascack Rd. (North) Proceed to Church 
Rd. 

25.8 Turn RIGHT onto Church Rd. (Dam Rd.) 

25.9 

25.9 

26.0 

26.5 

26.9 

Park in church lot. 

STOP 5 We will have to walk along the causeway. Please 
watch the traffic. This is the Woodcliff Lake kame delta 
that built into the proglacial lake in the Musquapsink 
Valley. Note the very sharp drop in elevation below the 
dam. 

Return to Church Rd. and proceed to Stop sign. 

Turn RIGHT onto Pascack Rd. and proceed to light. As we 
ride, note the till capping outwash on the island in the lake. 
It forms a small dark slightly overhanging layer at the top. 

RIGHT turn onto Woodcliff Ave. Follow road to fork and 
bear LEFT (STRAIGHT) onto Mill Rd. Proceed on Mill 
Rd. to gate. 

STOP 6 Enter the Woodcliff Lake reservoir of the 
Hackensack Water Co. NO TRASH DROPS PLEASE. We 
will examine the wave-cut cliff exposure of yellow-brown 
till over readvance outwash. There is less than 1 meter of till 
here. One-tenth of a mile west, immediately west of 
Pascack Rd., the tightly packed red cobble till of the Lake 
Hackensack glaciation lies below the readvance outwash. 

26.9 Proceed along Mill Rd. to Stop sign. 

27.0 Turn RIGHT onto Pascack Rd. and proceed to Ridge Rd. 

27.6 

27.9 

28.1 

28.6 

Turn LEFT onto Ridge Rd. Proceed to Wortendyke Rd. 

Turn LEFT onto Wortendyke Rd. into Atkins Glen Park. 
At the "T" turn RIGHT into Park Ave. 

STOP 7 This lovely glen is a preglacial valley (at least pre­
Woodfordian) cut acrOss the Brunswick fm. 'Strata at right 
angles to the bedrock strike. This vaHey contains red till and 
neat the top is overlain by the yellow-brown till. It is very 
close to the farthest north natural exposure of the red till. 
The valley was exhumed in post-glacial time when a large 
and deep lake left by the ice, in what is now the Bear 
Swamp section (Park Ridge 7 Y2 minute Quadrangle), was 
drained by downcutting. 

Leave Atkins Glen Park via Wortendyke Rd. 

Turn LEFT and proceed on Ridge Rd. 

Turn RIGHT onto Spring Valley Rd. Proceed to light. 
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29.6 

32.0 

33.8 

33.8 

35.7 

40.4 

41.1 

42.0 

43.0 

44.3 

45.0 

45.2 

45.3 

46.0 

Turn LEFT (West) onto Grand Ave. Proceed through light 
and down hill to 2nd light. We have crossed into the Saddle 
River basin. 

Turn RIGHT (North) onto E. Saddle River Rd. Proceed 
into New York State. (@33,4 miles) 

STOP 8 Turn RIGHT into' gravel surfaced area of pit. It 
is across the street from the Cemetery of the Ascension. The 
exposure is in the side of a drumlin. The yellow-brown till is 
well exposed here. A strong bimodal till fabric can be 
measured here and fissility of the till was noted in two 
steep~faced exposures. 

Return south on E. Saddle River Dr. to light on Grand Ave. 

Turn LEFT on urand Ave. Proceed until road ends at a 
"T". 

Turn RIGHT (South) on Middletown Rd. (River Vale Rd.) 
and proceed to Barr Ct. 

Turn RIGHT up hill along Barr Ct. 

STOP 9 The Yellow-Brown till is 2.7-4 meters thick here. 
Red till is below. This is the River Vale Rd. drumlin. View 
to the east (over golf course) is the line of River Vale kames 
that form a north-south ridge to the east of River Vale Rd. 

. until they join the Old Tappan moraine at their southern 
end. The west slope of the Palisades is across the 
Hackensack Valley in the distance. 

Return to River Vale Rd. 

Turn RIGHT onto River Vale Rd. and proceed to Poplar 
Rd. 

Turn LEFT onto Poplar Rd. We travel through some kettle 
bog areas before reaching the old (landscaped) kame crest 
line. The Old Tappan moraine is ahead of us (south). The 
present reservoir is the location of post-glacial Lake 

. Tappan. Note the ice-pressed terrain on the back-side of the. 
_moraine dam. Many large kames were removed from here 
duri.ng construction of the reservoir. Ulti'mate drainage, 
resulting in that catastrophic flood, was through the present 
Hackensack River drainage exit at the dam. 

As we drive up the back slope of the moraine ridge, we can 
see a steep-sided kettle to the left of the road and just north 
of the small cemetery. This road is now Washington Ave. 
North. Proceed to intersection. (Stop sign) 

Turn RIGHT onto Old Tappan Rd. Proceed to Ledson 
Pkwy. 

Turn RIGHT onto Ledson Parkway. Proceed to dead-end. 

STOP 10 Old Tappan Rd. and Ledson Parkway are on 
the sandy outwR.:;h plain. Erosion has cut a gully here and 
has revealed the yellow-brown till of the moraine at the base 
of the ravine. 

Turn around and return to Old Tappan Rd. 

Turn LEFT (east). Proceed to Bi-State Plaza shopping 
center. Park in the lot of the Plaza. 

STOP 11 Observe excavated end of moraine. It is mostly 
stratified drift here. 

46.1 

48.6 

51.7 

51.75 

52.2 

52.4 

52.5 

52.9 

55.0 

S!,,02 

55.45 

Leave lot. Turn LEFT onto Old Tappan Rd. Proceed into 
Tappan, New York. Go to light by the Town Green. 

At light, proceed STRAIGHT through onto Washington 
St. (This town is where Major Andre, of Revolutionary 
War infamy, was imprisoned, tried, hanged and buried.) 
Proceed along Washington St. to the town of Sparkill. 

Turn RIGHT (immediately before RR crossing) and park at 
entrance to sand pit. 

STOP 12 This is a great sequence of outwash capped by a 
thin layer of yellow-brown Tappan till. The owner has 
suddenly died and at this writing we afe not sure whether we 
will be able to enter legally. Return to Washington St. 

Turn RIGHT, cross RR tracks and proceed to light in 
center of town. 

At light, road becomes Main St. Proceed STRAIGHT on 
Main S1. to next light. 

Turn RIGHT toward 9W South. 

Take LEFT fork onto 9W South. Proceed to Tallman State 
Pk. 

Entcr Tallman Mt. State Park. 

Follow signs to picnic area for lunch. After lunch' Dineen 
will discuss the geology of the adjacent Sparkill Gap. 
Averill will discuss the importance of the Gap to the 
Woodfordian history of the Hackensack Valley. Newman 
will discuss the origin of the Piermont salt marsh below and 
the rise of sea level. For the uninitiated, Dineen and 
Newman will demonstrate their seismic and coring 
procedures. 

Leave Tallman State Park. 

Because of the variable distances one may drive within the 
Park, I have arbitrarally set 55 miles as the exit mileage 
number. Proceed past brown toll house to fork. 

Turn RIGHT, road will take us into the Sparkill Gap. Go to 
44TH. 

Turn LEFT on Ferdon Ave., SparldU Creek will be on your 
right. Proceed straight across Rt..340 at 56.0 miles. You are 
on William St. Proceed to fork, . 

56.15 Take LEFT fork. Proceed to Washington st. 

56.25 

57.4 

59.1 

Turn LEFT on Washington St. Proceed to Main St. 

Turn LEFT on Main St. to fork. Take RIGHT fork at 
57.45. The road enters New Jersey & beoomes Tappan Rd. 
It begins to increase in elevation at the Norwood kame 
grouping and generally runs along the crest. Proceed to 
Bro~~~ . 

Turn RIGHT on Broadway, proceed to crest of rise (kame). 

The Norwood kames were constructed into glacial Lk. 
Hackens'ack and were later buried by the read vance Tappan 
till glacier. 

Park off side of road. STOP 14 Enter new development 
on north side of road. Walk up hill to top. 
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59.4 

59.7 

60.3 

61.0 

61.7 

61.71 

Kame is constructed of red coarse cobble outwash and has 
patches of overlying yellow-brown till. 

Return to Tappan Road. 

Turn RIGHT on Tappan Rd. Proceed to Blanche Ave. 

Turn LEFT on Bhinche Ave. Proceed down hill to light. 

The first slope is the outwash plain. There is then a break in 
the slope and the slope increases. This is the erosional slope 
first cut during the drainage of glacial Lk. Hackensack. 

Light at Livingston Ave. Cross intersection and park in the 
open area on the right. 

STOP 15 This is the Norwood portion of the Oradell 
Reservoir. This is where the mastodon remains were found. 
The large (3 meter) diabase boulder can be seen. 
Discussion .... 

Leave mastodon site and return up Blanche Ave. to Tappa:n 
Rd. 

Turn LEFT on Tappan Rd. and proceed to "'T" 
(Schralenburg Rd.). 

Turn RIGHT, onto Schralenburg Rd. (NEXT TURN IS 
QUICK) 

Turn LEFT onto Harriot Ave. Proceed on Haniclt Ave. 
Follow road into River Vale where it becomes Riv'er Vale 
Rd. Proceed to light. 

You are on the outwash plain of the Old Tappan moraine. 

63.8 Turn LEFT on Westwood Ave. Proceed to Fondiller St. 

64.2 

64.6 

64.8 

65.4 

To the immediate left is the 40 ft. ASL contour line and the 
shoreline of post-glacial Lake Norwood. 

Turn RIGHT and proceed on Fondiller St. to end at "T". 
We have been ascending the River Vale collapsed moraine 
outwash plain. 

Turn RIGHT onto Cedar Lane. Proceed north to Cleveland 
Ave. 

Note the flood plain of Pascack Brook to the left (West). It 
cut deeply into the outwash plain south of the Hillsdale 
heads-of -outwash. 

At YIELD sign, follow bend in Cedar Lane and proceed 
STRAIGHT ahead. Proceed to "T". 

We have crossed Cleveland Ave. head-of-outwash and are 
going down hill into the area of coU~psed moraine. At the 
end of Cedar Lane at the "1". is a new Condominiu.m 
complex. These five story pre-cast concrete structures were 
built directly on glacial Llc. Hackensack: red varves. No pre­
construction preparation was necessary as they (the varves) 
were already in a preconsolidated state. 

Turn LEFT onto Piermont Rd. (a right turn would take you 
to the Old Tappan moraine). Proceed west to Everdell Ave. 

The 1st street on the right (Ruckman Ave.) is the crevasse 
channel outwash feeder. It can be seen on the left (south) 
across from Ruckman Ave. It is composed .of medium clean 

sand with occasional large boulders. Piermont Rd. cuts 
through the crevasse filling in a small stream valley (more 
on that later). 

66.3 Turn LEFT on Everdell Ave. along the crevasse filling. 

66.S 

66.8 

66.9 

66.95 

67.0 

67.2 

Proceed to East Liberty Ave. 

Turn RIGHT (west) onto E. Liberty Ave. Proceed to 
Holdrum St. 

We proceed down the hill to the flat valley floor. Ahead of 
us is the Kinderkamack Rd. drumlin, one of the largest in 
the area. 

LEFT turn onto Holdrum St. Proceed almost to end of 
street and park in open area on the left. 

STOP 16 Beechwpod Park, Hillsdale, N.J. 

Walk into park. Note the kame on the west and the large 
kettle bog. The bog is also found south of Hillsdale Ave. 
beyond the confines of the Park. B.P.l boring was made 
on the southeast side of the bog and penetrated to the 
bedrock floor of a deep valley 55 ft. down. Surface 
elevation of the bog is 50 f1. ASL. B.P.-2 was sited 10 m 
south of Hillsdale Ave. almost due south of B.P.-l. B.P.-3 
was sited east of B.P.-2 just east of the sewer cut in the 
deepest part of the kettle. 

Note the stratigraphy as shown in Fig. 10. Discussion. 

The Hillsdale head-of-outwash is immediately south of us. 
A small, apparently very short-lived, proglacial lake 
formed behind the dam and between the drumlin on the 
west and the crevasse filling on the east. As the ice 
retreated, the eastern ridge was breached at Piermont Rd. 

Turn RIGHT onto Hillsdale Ave. Proceed to 
Kinderkamack Rd. at first light. 

Turn LEFT (south) onto Kinderkamack Rd. We will stay 
on this road until we reach Rt. 4. 
Proceed south on the outwash plain of the Hillsdale heads­
of-outwash. The 1st vG\lley we cross is the Pascack Brook. 

Farther south, after we pass through "5 Corners" in 
Westwood, we drop into a very large valley drained by the 
now tiny Musquapsink Brook. This is the valley cut by the 
draining of proglacial Lk. Musquapsink. The Woodcliff 
Lk. kame delta was constructed into this lake. 
Proceeding south in Emerson we are still on the outwash 
plain. In Oradell, near the Xerox building, more of the 
same but on the west is the large Oradell drumlin; rock­
cored and coated with red till. Lk. Hackensack red varves 
were .encountered at the Xerox site under the outwash sand. 
Yellow "loam" loess as much as 30 em thicK overlies the 
area to the south. Man's activity has removed much of the 
loess. 

END OF OFFICIAL TRIP. 

Continue south of Kinderkamack Rd. At the southern end 
you will pass under the Rt. 4 overpass. Follow the sign to 
Rt. 4 East-New York. Turn RIGHT and proceed to Stop 
sign. Turn RIGHT onto entrance to Rt. 4 East. Proceed to 
Teaneck Rd. Turn RIGHT (south). Proceed to 1-80, follow 
signs t6 1·80 East Local Lane. Proceed the short distance to 
the N.J. Turnpike South and proceed to Newark Exit. 
Reverse directions on page 1 of road log to campus. 
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