



























































]

0
B3 g7 B8
\B4 B5 BG_/__/
MUD y
MUD RED SAND
50 K (CAPE MAY FORMATION) N

< GREY SAND Z
EIOO -V § .
& | G
(T
[ —— z
|50 — L4 \__\ - S =
CLAY T ——_
o
B | n.mile '
200 | i

Fig. 7. Section CC' from Staten Island to New Jersey (after MacClintock and Richards,
1936). Thin vertical lines show the positions of borings along this section.
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then 156 million cubic yards. Under this
deposit there is a layer of brown, coarse
sand and gravel 20 feet thick extending to
a depth of 72 feet. From here to the
buried surface of the Gardiners Clay at
about -148 feet is an acoustically homo-
geneous layer (o) which may also be sand
and gravel. Under the southern part of
the No. I Sand, the o layer lies upon the
Y layer at -115 feet.

No. II Sand.

available in this area of fine sand. A

There are no cores

seismic profile through this area suggests
that the subsurface structure is similar
to that under the No.
and Schubel,
therefore,
floor (-16 feet)
thickness of 36 feet.

I Sand (Kastens,
1978) .
be found from the Bay

Fray, Fine sand
would,
to about -52 feet, a
The area of this
so that the

volume of sand contained here is 172 mil-

sand deposit is 2,960 acres,

lion cubic yards. This sand body sits on

a layer of brown, coarse sand

about 5 feet thick.

and gravel
of the sand
feet in the

The top
and gravel layer lies at -49
north and at -59 feet in the
the No. II Sand.

south under
Sands and gravels would
probably be found to a depth of about
-150 feet where the top of the Gardiners
Clay is likely to be found.
No. II1I Sand. The No. I Sand grades
to the south into a deposit of fine sand,
the No. III Sand. This deposit covers an
area of 1,250 acres. It is sampled in
10, 11, 29, In

and west of the No. III Sand,

five cores (8,
the north

and 33).
fine sand apparently is found from the
at -16 feet to a depth of about
In the south, the water depth

Bay floor
85 feet.
increases to 66 feet and the sand layer
is only 20 feet thick. The eastern edge
of this deposit overlies a mound of brown,
4). The

thickness of the surficial fine sand de-

coarse sand and gravel (Fig.

posit is about 23 feet thick over the
peak of the mound.
of the No.

The typical thickness
ITI Sand is about 40 feet,
hence the total volume is 81 million

cubic yards.
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IV Sand.
Rockaway Inlet.

No. The No. IV Sand lies in
The seismic reflection
profiles over this area are poor although,
a horizon at -130 feet can be
(12 and

13) were taken in this deposit and each

in places,
seen (Gardiners Clay?). Two cores
shows several thin layers of sand, silty
sand, silt, and gravel (see Appendix).
Because of this complicated layering more
detailed information would be needed in
order to estimate the volume of the surfi-
cial deposit.

No. Va Sand.

at the end of Rockaway Point.

The No. Va Sand lies
No cores
were taken here and the seismic reflection
records are of poor quality. On the re-

cords, however, it appears that the bot-
tom of the surficial layer lies at a
depth of 66 feet in the north and drops
The

The

regularly to -100 feet in the south.
average thickness is about 30 feet.
No. Va Sand has an area of 1,200 acres

its volume is 58 million

and, therefore,

cubic yards. On some sections of the
seismic reflection profile through this
area, a reflector is seen at about -165
feet; this may be the top of the Gardiners
Clay.
Nos. Vb, VI, VII, VIII Sands. These
four sand bodies lie outside of the study
area. The subsurface structure was not
investigated and no volume estimates were
made here.
IX Sand.

in this sand body.

iio. No cores were available
The seismic profiles
through the area show that this layer of
fine sand and mud has an average thick-
ness of 44 feet;
at -74 feet in the north and about -92

feet The No.

its bottom boundary lies
in the south. IX Sand covers
an area of 1,420 acres and has a volume of
about 101 million cubic yards. The compo-
sition of the sediments below this layer
is not known. The buried surfaces of the
o and y layers lie at about -85 and -120
feet respectively.
No. X Sand.

makes up the floor of the Ambrose Channel.

This fine-to-medium sand

The seismic reflection profiles show the



channel floor to be covered with large
underwater dunes or sand waves. These
may be over 6 feet high. They are asym-
metric with their steep slopes facing
up-channel toward New York City. Since
these bed-
forms indicate present-day tidal transport
The No. X Sand

covers an area of 1,425 acres and the

the Channel has been dredged,

of sand into the Bay.

typical thickness of the surficial layer
is about 30 feet thick. The total volume

in this deposit is, therefore, about 69
million cubic yards.

No. XiI Sand. This layer of fine sand
is adjacent to the Ambrose Channel and
the subsurface structure disclosed in the
seismic records
Schubel, 1978)
sand deposit that has infilled an older
the
No. XI Sand fills a trough that extends to

a depth of 87 feet.

(Kastens, Fray, and

suggests that it may be a
channel. In the south of this area,
The average thickness
is 30 feet but the thickness ranges from
22 feet in the north to 54 feet in the

south over the subsurface trough.
No.

The
XI Sand covers an area of 570 acres
and has a volume of about 28 million cu-
bic yards. This surficial layer may be
underlain by another layer of sand, but
no core samples have been taken. 1In Core
28 just to the west of the No. XI Sand,
clay is found at a depth of -49 feet.
This clay may extend at depth under the
No. XI Sand.

XII, XIII, and XVI luds. These

pockets of mud are found on the floors of

flos.

dredged pits. Thin layers of marine mud
have accumulated naturally
and XIII. In Area XII the
1 foot thick.

Area XIII

in Areas XII
mud is about
3 feet thick in
1979).

and XIII cover 93 acres and 1,025 acres

It is about
(Bokuniewicz, Areas XII
respectively, so that the total volumes
of mud are 0.15 million cubic yards and
5 million cubic yards. These pits have

been mined into the Lower Bay Sands which
probably lie immediately under the mud

The No. XVI Muds are,

layers. in part,

dredged sediments that have been used to
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backfill a dredged hole.

also accumulated naturally here to a thick-

Mud has probably

ness comparable to that of Deposits XII
and XIII. The floors of all of these
mined pits are opaque to the seismic sig-
the subsurface

nals and, as a result,

structure cannot be seen. There is,
however, seismic evidence to suggest that
the clay layer found in Core 28 extends

under the No. XII Mud at a depth of about
50 feet.

uncovered mud at about this depth (James

Dredging operations in the area

New York Office of General Ser-
The

Marotta,
vices, personal communication).
southern extent of this clay layer remains,
undetermined.

XIV or the Lower Bay Sands.

however,
No. The
Lower Bay Sands cover an area of 12,880
acres. Further sampling would probably
show that this area could be subdivided
Near

into smaller distinct sand bodies.

Staten Island, a layer of fine sand is
found with an average thickness of 27 feet
and farther to the east there is a layer
of medium sands about 24 feet thick. These
thicknesses are based on the seismic re-
flection profile that was used to construct
the cross-section AA'A". They do not
account for variations in the section to
the north and south. The seismic records
parallel to the Staten Island shore are
poor and no definite trends were identi-
fied.

composite sand body is taken to be 26 feet,

If the typical thickness of the

the volume of both fine and medium sand in
this deposit is 540 million cubic yards.
Under the surficial layers, there is a
wedge of outwash sand that thickens to the
east. The outwash sand apparently sits on
top of the Raritan Clay. The surface of
the Raritan Clay is at a depth of about 82
feet in the west of the area covered by
the Lower Bay Sands and at 115 feet in the
east.

XV Sand.

brown outwash sand under the Lower Bay

No. The subsurface wedge of
Sands outcrops to form part of the No. XV
sand. These are fine sands which coarsen

downward. The average thickness is 79 feet



here and these sands presumably lie on
Cretaceous sediments at a depth
of 115 feet.

body is 1,000 acres and the total volume

(clays?)

The area of the No. XV sand

is 127 million cubic yards.
XVII Sand.

makes up Romer Shoal.

No. This sand deposit
Core 8 penetrates
the Shoal and shows a uniform sand layer
throughout its length. The Shoal appears
to be a single sand deposit about 60 feet
thick. It covers an area of 2,510 acres
and has a volume of 243 million cubic
yards. It sits on the y layer at -85 feet.
No. XVIII Muds.

the bottom of the Swash Channel.

These muds lie on
No cores
were taken here and the seismic records
are poor.

thin blanket that has accumulated in the

It is likely that the mud is a

Channel over medium sands as are found at
the Bay floor both north (No. XVII Sand)

and south (No. XIX Sand) of the No. XVIII
Muds. The bottom of the sand layer is at
-89 feet overlying the ¥y The area

of this deposit is 1,025

layer.
acres and it
64 feet. If the
the
volume of medium sand under the Swash

has a thickness of about
mud layer is, in fact, very thin,
Channel is 106 million cubic yards.

No. XIX Sand. This is a deposit of
medium sand although Core 17 which pene-
trates this deposit shows a layer of silt.
This layer probably indicates a transition
zone between the No. XIX Sand and the
Sandy Hook Bay Muds. The exact location
of the boundary between these two deposits
might be expected to vary. The layering
seen in the cores is not discernible in
The

seismic profiles show that the surficial

the seismic reflection records.

sediment layer has a mean thickness of

52 feet extending to a depth of 85 feet in
the north of the No. XIX Sand and 50 feet
in the south where it is thinner. This
deposit covers an area of 1,720 acres
and has a volume of about 144 million
cubic yards. Most of this volume is
likely to be medium sand.

XXa Sand. The XXa Sand has been

included in the Lower Bay Sands.

No.

Cores

18

(Nos. 7, 23, and 25)
show a surficial layer of fine sand 8 to
11 feet thick.

ted, however;

taken in this area

The layering is complica-
Core 7 shows a layer of
clay, as well as sand and pea gravel,
and clayey gravel. This probably indicates
that the area is one of transition between
the different types of sediment around it.
In general the fine sands are expected to
lie on brown sands and gravels (for exam-
Core 25).

the average thickness of the surficial

ple, The seismic records show

layer here to be about 25 feet. This is
consistent with the thickness of the Lower
Bay Sands measured farther to the north.
XXb Sand. The XXb Sand lies at
the point of Sandy Hook.

No.
There is no
core or seismic data from this area, but
Minard (1969)

"beach sand"

expects a thick layer of
to be found here. His gener-
alized section along Sandy Hook shows sand
to a depth of 160 feet. The XXb Sand
covers an area of 1,700 acres. If its
average thickness is 140 feet, the volume
of this deposit is 439 million cubic yards.
Jo. XXI Sand.
reflection tracks across this sand body
(18)

deposit is very short.

There are no seismic
and the only core that penetrates this
Core 18 shows an

8 foot thickness of medium-to-coarse sand
over a 2 foot layer of silty sand. More
medium sand was found under the silty sand
The area of

If it is at

at the bottom of the core.
this deposit is 2,975 acres.
least 8 feet thick, the total volume would
be 38 million cubic yards.

XXII and XXIII Sands. The ver-

Nos.
tical extent of these deposits is expected
"beach
sand" under Sandy Hook as inferred by
(1969) .

layer of sand to reach a depth of 190 feet

to be similar to the thickness of
Minard's section shows this

Minard

typically the
The Nos.

just north of Sandy Hook;
thickness is about 140 feet.
XXII and XXIII Sands cover 3,465 and 510

should

contain 783 million and 115 million cubic

acres respectively and, therefore,

yards. Minard (1969) encountered clay

pockets at depth midway along Sandy Hook,
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APPENDIX
CORES AND BORINGS IN THE LOWER BAY OF NEW YORK HARBOR

Compiled by K. A. Kastens

LOCATION OF CORES

Report Original
Core No. Core No. Latitude Longitude Source
1 243 40°28'02.37" 74°14'04.80"W Sieck, 1965.
McClelland Engineers.
2 15 40°28'13.21"N 74°12'12.40"W s
3 8 40°29'03.93"N 74°07'47.98"W v
4 51/2 40°29'14.62"N 74°06'51.61"W i
5 45 40°29'05.13"N 74°05'51.36"W !
6 190 40°30'34.80"N 74°04'48.52"W "
7 363 40°29'50.74"N 74°02'28.70"W !
8 162 40°31'29.44"N 74°01'14.83"W "
9 328 40°30'33.99"N 73°59'14.14"w !
10 148 40°32'03.00"N 73°59'30.79"wW "
11 77 40°30'48.95"N 73°58'07.66"W "
12 143 40°32'08.42"N 73°57'14.61"W "
13 610 40°31'54.13"N 73°56"'18.41"W "
14 460 40°32'17.59"N 73°55'13.18"w !
15 1/2 38-87 40°32'22.06"N 73°53'40.62"W ¥
16 A4 40°30.4'N 74°05'W Fray, 1969. Also repor-
ted in Williams and
Duane, 1974.
17 A3 40°30.4'N 74°02.1'W "
18 Al 40°29.6'N 73°59.4'W N
19 A9 40°27.9'N 73°57.1'W "
20 B-A 40°30.0'N 74°05.7'W Borings for proposed
Recap Island. Mr. Joseph
Hellman, Pope, Evans &
Robbins, Inc., written
communication.
21 B-B 40°31.2'N 74°04.0'W !
22 B-C 40°31.8'N 74°02.8'W "
23 2 40°30.0'N 74°03.5'W "
24 3 40°29.6'N 74°04.5'W -
25 6 40°29.6'N 74°03.1'W "
26 7 40°29.1'N 74°04.1'W !
27 1 40°26.7'N 74°03.5'W Minard, 1969
28 None 40°34.0'N 74°03.0'W Mike Flood, U.S. Coast
Guard, written communica-
tion.
29 None 40°30.0'N 73°59.3'W Cores for Rockaway Beach
Restoration Project, U.S.
Army Corps of Engineers,
James Marotta, N.Y. State
Office of General Ser-
vices, written communi-
cation.
30 None 40°32.4'N 73°59.2'W i
31 None 40°32.2'N 73°58.8'W d "
32 None 40°32.0'N 73°58.8'W :
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Report Original
Core No. Core No.
33 None
34 None
35 2
36 3
37 4
38 6
SI 1 Same
ST 2 Same
SI 3 Same
SI 6 Same
SI 7 Same
SI 8 Same
NJ 5 Same
NJ 6 Same
NJ 7 Same
NJ 8 Same
NJ 9 Same
NJ 10 Same
NJ 11 Same
NJ 12 Same
NJ 13 Same
NJ 14 Same
NJ 15 Same
NJ 16 Same
NJ 17 Same
NJ 18 Same
NJ 19 Same
NJ 20 Same
NJ 21 Same
NJ 22 Same
NJ 23 Same
NJ 24 Same
NJ 25 Same
TB 1 Same
TB 3 Same
TB 5 Same
TB 9 Same
TB 12 Same
TB 15 Same
B 1 Same
B 2 Same
B 3 Same
B 4 Same

Latitude
40°31.8'N
40°32.1'N
40°27.2'N
40°26.2'N
40°25.8'N
40°25.2'N
40°34.90'N

40°33.54'N
40°32.79'N
40°31.54'N
40°31.15'N
40°30.85'N
40°27.90'N

40°27.20'N
40°27.00'N
40°26.87'N
40°27.62'N
40°27.98'N
40°27.46"'N
40°27.36'N
40°27.43'N
40°27.81'N
40°27.74'N
40°27.69'N
40°27.18'N
40°27.29'N
40°26.85"'N
40°26.55"'N
40°26.37'N

40°26.72'N
40°25.65'N
40°25.65'N
40°25.84'N
40°25.7'N
40°25.9'N

40°26.1'N
40°26.6'N
40°27.0'N
40°27.1'N
40°27.5'N
40°28.2'N
40°28.3'N
40°27.9'N

24

Longitude
73°58.3'W
73°58.2'W
73°59.3'W
73°59.2'W
73°59.1'W
73°58.9'w
74°03.86'W

74°03.37'W
74°05.77'W
74°08.68'W
74°09.43'W
74°11.12'W
74°13.04'W

74°12.61'W
74°12.27'W
74°11.76'W
74°11.83'W
74°10.67'W
74°10.14'W
74°09.76'W
74°09.11'W
74°08.18'W
74°07.90'W
74°07.22'W
74°06.50'W
74°05.65'W
74°05.57'W
74°05.07'W
74°04.50'W

74°04.35'W
74°03.26'W
74°02.63'W
74°02.10'W
74°04.1'W
74°03.9'W

74°03.8'W
74°03.6'W
74°03.3'W
74°03.0'W
74°02.9'W
74°02.4'W
74°03.0'W
74°03.6'W

Source

Minard, 1969.

U.S. Army Engineer Dis-
trict, New York.

U.S. Army Engineer Dis-
trict, New York.

U.S. Army Engineer Dis-
trict, New York.

Northern Division Naval
Facilities Engineering
Command, 1979.
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Fig. 1lA. continued

beach sand,
yellowish-to~
greenish-grey
fine to very
coarse
guartzose sand

Foraminiferal
clay; dark-
grey, sandy
clay

Englishtown
formation;

yellowish-brown

37

fine glauconitic

aquartz sand

beach sand;
yellowish-to-
greenish grey
fine to very
coarse
quartzose
sand

Foraminiferal
clay fine to

beach sand;
yellowish-to~-
greenish grey
fine to very
coarse
quartzose sand

Foraminiferal
clay; medium-
grey clayey fine
[——|to very fine
glauconitic sand

very fine glauconitic

quartz sand
(as above)

h OLERRES0 hbLT E.




