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Mapping the Sea-Floor Geology Offshore of the
New York-New Jersey Metropolitan Area

Introduction

The U.S. Geological Survey (USGS) is
mapping the sea floor offshore of major metro-
politan centers. The New York-New Jersey met-
ropolitan area is one of the most populated
coastal regions in the United States. The New
York harbor estuary and its offshore area are used
for waste disposal, transportation, recreation, and
commercial and recreational fishing.

Interpretive maps of the sea-floor geology
provide a fundamental framework for research
and management in the coastal ocean. They
show the composition of the seabed and the
shape (topography) of the sea floor; they also
show areas of present and past dumping of sedi-
ments and pollutants, as well as locations and
impacts of other human activities. They provide
information on the transport of sediment and help
to define biological habitats. All this information
can be used to develop predictive models to
guide habitat and resource management, moni-
toring strategies, and other research studies.

Mapping the Sea Floor

Modern oceanographic surveys use remote-
sensing techniques (sidescan sonar (fig. 1), multi-
beam echosounding (fig. 2), and high-resolution
seismic-reflection profiling), direct sampling, and
visual observations to characterize the sea floor.
The surveys provide a new, highly detailed view
of the sea floor. In contrast to earlier maps that
were based on widely spaced data, the new digi-
tal images are similar in detail to an aerial photo-
graph and show the changes in seabed features
over a wide range of scales. The locations and
effects of human activities, such as waste disposal
and bottom trawling, are often clearly observed.
Sedimentary features, such as bed forms, provide
information about the transport and fate of sedi-
ments and pollutants and about the importance of
the underlying geologic structures and the geo-
logic history in controlling the present distribu-
tion of surface sediments.

Mapping the Area Offshore of New
York and New Jersey

Sidescan sonar and multibeam systems
emit pulses of sound that reflect off the sea
floor. Features of the sea floor are identified
by the pattern and varying levels of sound
reflected (backscattered) from the sea floor.
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Figure 1. Upper: A sidescan sonar “fish” towed
behind a vessel surveys the sea floor by send-
ing sound to either side of the ship’s path.
Typical survey swaths (yellow area) are a few
hundred meters wide. Lower: The intensity and
pattern of sound reflected from the ocean floor
provide information on the composition of sedi-
ments and the topography. Strong reflections
from boulders, gravel, and the walls of trawl
grooves appear as light tones on this data
record; weak reflections from finer sediments or
shadows behind vertical features are dark. A
composite image, pieced together from multiple
survey strips, provides an image of the sea
floor similar in detail to an aerial photograph.

One of the most striking characteristics of the
backscatter maps of the New York Bight area
(fig. 3) is the variability in sediment character-
istics over scales of tens to hundreds of
meters. Sampling, bottom photography, and
the high-resolution seismic observations show
that the bottom sedimentary environments in
this area range from outcropping rock to
muds. The maps show a complex pattern of
sediment properties that is a result of the
underlying geology, modern processes, and
anthropogenic activities.

The surveys off the New York-New Jersey
area are being carried out by the USGS in coop-
eration with the U.S. Army Corps of Engineers,
Texas A&M University, the State University of
New York at Stony Brook, the University of
New Brunswick, the Canadian Hydrographic
Service, Wesleyan University (Connecticut),
and Coastal Carolina University.

Figure 2. High-resolution multibeam mapping
systems use sound from arrays of 60 to more
than 150 electronically separated transducers to
measure water depth as well as sediment char-
acteristics of the sea floor. The transducers form
beams a few degrees wide that produce a foot-
print of a few square meters on the sea floor in
water depths of 50 meters. Because the system
is fixed to the ship’s hull, the data can be easily
georeferenced and surveys can be run at
speeds of 15 knots. The multibeam surveys pro-
vide a new, highly detailed view of the sea floor.
Used with the permission of the University of
New Brunswick.

References Cited

Butman, Bradford, Danforth, W.W., Schwab,
W.C., and Bucholtz ten Brink, M.R.,
1998, Seafloor topographic and
backscatter maps of the Upper Hudson
Shelf valley and adjacent shelf, offshore
of New York: U.S. Geological Survey
Open-File Report 98-616.

Schwab, W.C., Allison, M.A., Corso, W. Lotto,
L.L., Butman, B., Bucholtz ten Brink,
M., Denny, J., Danforth, W.W., and
Foster, D.S., 1997, Initial results of high-
resolution sea-floor mapping offshore of
the New York - New Jersey metropolitan
area using sidescan sonar: Northeastern
Geology and Environmental Sciences, v.
19, no. 4, p. 243-262.

For more information, please contact:

Bradford Butman

U.S. Geological Survey
Woods Hole Field Center

384 Woods Hole Road

Woods Hole, MA 02543-1598

U.S. Department of the Interior
U.S. Geological Survey

USGS Fact Sheet FS-133-98
Reprinted November 1999



ded pajoA &
1aded pajaAoal uo pajulig oﬂhﬂ

Kyisuojuy 1opeosyoRyg

HOIH

D0Y
DNIddO¥D.LNO

N [

SdNNA TV NAIAIANI
SHLIS TVSOdSI1d /-
OIJO.LSIH

MOT

'(8661) S19y10 pue uBwWINg {(/661) SIBYI0 PUB qBMUOS WOI }ISOMUINOS

By} 0}—UO01108.Ip %00 By} S81edIpUl MOJIe Xoe|q 8y} 4ybl e umoys abewl weaqynw
BU} JO UOIFBD0| U} SBUIIN0 XOq 8y "Sjuswipas paurelb-auly yum palooy} si Asjfea jlays
uospnH a8y "sAe[o 10 ‘YIS ‘SpuUBS duly S8JEdIPUI J8REISHOBG MO| pue ‘Yoo0i Buiddoiono
10 Juswipas paulelBb-as1e0d sayedlpul Jopeosyoeq ybiy ‘eleusb uj ‘seiadoid Jayio

SE |[@M SB ‘@In)xa)] Juswipas o} pajejal S| Alsusiul Jepeasyoeq ay | ‘Auainoe ojusbod
-oJyjue pue ‘sassaoold ulepow ‘ABojoab BuiAppepun sy jo ynsal e si jey) seipadoid
JuBwWIpas Jo uisled xa|dwod B SMoys (18)1eosyoeq MO| SI an|q pue Jaieosyoeq ybiy

s| paJ) abew Jaeasyoeq pauIquwod siy| ‘weaqinw Buisn Aq jjays jusdelpe pue A9
-|BA J|I8US UOSpNH 8y} pue ‘Jeuos ueasapis Buisn Ag puels| BuoT Jo aloys uisynos ay}
Buole pue xade ybig YIOA MBN U} Ul 100]} BaS 8y} paddew sey SHSN ayL “g a4nbig

TVSOdSId

dadddvo ATTIVA

SHLIS TVSOdS1d dTAHS NOSANH

LNHOHY

"(8661) SIBYI0 puB UBWING WOIH "(,SBUOIS XOLIBP, SB 0} PaLIdjal) YIOA MON Ul AJIAIIOE UOlONIS
-uod wouy syoo. abie| Algeqold saseo awos uj ‘saul| ul pabuelre swos ‘[elsjew jo sdwnp [enpiAIpUl pUe {}Sam
-Uinos ay} o} wodsuel} Juswipas Bunsebbns sanem pues (1ojow | > apnyjdwe) jaija1-mo| ‘As|[eA Jjays uospnH

ay} Jo peay ay} Je eresis ure|d [ejseod abe snosoejal) Buiddip-premisamyinos jo sdosono (pues asieod Yum
paddeo s| pue sjuswIpas pajeulwBlu0d Jo [esodsip woly paynsal yeyy uoibas Jeinaid Alybnos ‘yjoows e ‘jesod
-SIp Ju82al aI0w Wolj [eualew pabpalp jo (s1e1ew Q| Se ybiy Se) spunow s,0081 au} douls padwnp [eusrew
Jo pasodwod spunow Yjoows A[gAije|al apnjoul paaIasqo sainjea 'siajew G Inoge s| abewl ay} Jo ¥s| ay} 1e
A8Jlen Jays uospnH ay} ui yidap Jarem ‘siayew Qg Ajerewixoldde si uoibai ayy jo uoipod uisyuou sy} Je yidep
uarep “waisAs weaqgnnw e Ag painsesw se ‘AujawAyieq sy} Jano Alisusiul Ja)easyoeq papoo-10j0d Buidelp Aq
pajonuisuod sem abew ay] (g "By ‘xoq ul eaie) A9||EA JJoyS UOSPNH By} JO PESY BU} 1B §|9ys dU} JO SOIISLIa}
-oeJeyD JUBWIpas pue AydeiBodoy ayl Jo (1Isemyinos ayi o} Bupjoo]) mala aAoadsiad pajeulwniji-ung :mojag

=<

S EOO

AHSIAL MAN

A\
QIS §

(8661) "UNWWOD UBPLM ‘SIBUIO pPUB qeMUYIS "D\ WOl

‘weysAs pue|si-ialileq 8y} Jo uoisola Jo uianed ay} aousanjul Aew pue pue|s|
all4 ulalsem Jo sayoeaq ayy o} Juswipas Ajddns Aew sabpl 8say} woly

XN|} JUBWIPSS 9J0YSUO pue pJemisem y o0l Buiddoioino ayy Jo 1sem ayy

0} JUBWIPAS J9SIB0D JO OJBY By} BJON "sabpll pues jo sales e ojul sassadoid
olydelboueado Aq pasiomal aiam ‘uin} Ul ‘SjUSWIPSS 8SaY]| 1ISaMm ay}

0} JUPUMOP }J|8ys Jauul 8y} O} SJUsWIPas paysiuiny asil [9AS]-eaS juanbasgns
Buunp puejpeay siy} Jo uoisos3 ‘obe sieak 0000} INOge [9A8] BaS J8MO|

JO sawi} Buunp puejpeay e se pajoe eale siy| ‘abueyd [elseod jo sulened
panIasqo uo |o4u0d Arewnd e paxa pue (uoibal Jepeosyoeq-ybiy wybuq)
pue|s| ali4 |esuad Jjo sialawoly 9 Ajorewixoidde dosoino syo0u (plo sieak
G9<) abe snosoejal) ‘pues| Buo o aioys uisyinos ay Buoly e

&

e UON2I00Y JO SEOITY

— UoIsoIy Jo sealy




