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s.m ience for a changing world

Overview of USGS Seafloor Mapping in Barnegat Bay - Little Egg Harbor Estuary

William Pfeiffer’, Jennifer Miselis', Brian Andrews?, and Bill Danforth?
' St. Petersburg Coastal and Marine Science Center, ’ Woods Hole Coastal and Marine Science Center

Study Area

In cooperation with the New Jersey Department of Envi-
ronmental Protection (NJDEP) and the U.S. Geological
Survey s (USGS) New Jersey Water Science Center, the
USGS Coastal & Marine Geology Scicnce Centers
(CMGSC) from Saint Pclcrsburg. Florida md Woods
Hole, Massach are geo-
physical surveys, to include laser lopohalh\'mcln of Bar-

negat Bay, New Jersey during 2011 and 2012. The coastal

estuarine waters encompassing Barnegat Bay arc of par-
ticular interest duc to declining water quality over the past
half century. The geophysical data will provide an up-
dated bathymetric surface for the Bay that will be utilized
in models of estuarine water quality and hydrodynamics.

it state ) usdepnjgsigeodata)
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Pigure 1: Overview of coastal marine elevation with historical bathym-
etnyfo both estuarine and offshore zones of New erser's tlantic
‘shoreline. [Counesy of httpy//www.statenjus/depinigs/geodatas)

The USGS CMGSC bring a unique perspective to
seafloor mapping. In addition to high quality ¢l-
evation mapping with contemporary instrumenta-
tion and Lechniques, we also provide insight into
surficial sediment distribution and stratigraphy
We do this through the simultancous use of sev-
eral different geophysical instruments, which
characterize the geology of the study area in three
dimensions (see geophysical data examples in
center frame) . This allows for a more thorough
ding of the physical envi and
can provide geologic context for parameters such
as surface material type and sediment thickness.

Survey Data Types

Geophysical surveving consists of three acoustic ranging (SONAR) component data types:

BATHYMETRY

Higher frequency acoustic reflection filtercd 4

of water or hy. The inter

system is capable of collecting high-density soundings across
aswatli that 1s 7-10 times the water depth, a significant advan=
tage over single-beam fathometers. These data provide the
geomorphology of Barnegat Bay and can be used to infer

Y| dominant sediment transport processes. Because of the density
| of soundings. the systeny is ideal for resolving bedforms, such
o as sand waves (Figure 3). Tn addition, for this study, bathym-

Figure 3 Iterteromtric bathymery detilshawing sad wees in
Oyster Creek Channel (Aread, Figure 2

Higher frequency acoustic reflection intensity of sub-
merged surface material; difTerentiated by texture,
slope, and material distribution in accordance with sur-
ficial lithology. Softer seafloors (e g, grasses. muds)
attenuate more sound resulting in a weaker “ccho,”
while harder seafloors (¢.g.. sands, rock) reflect more
sound resulting in a stronger “echo.” When these dif-
ferent intensitics arc put together they create a back-
scatter mosaic. Mosaics serve as an acoustic image of
the seafloor, which can be used to create maps of surfi-
cial sediment type (Figure 4; only afler ground truth-
ing). These data will help NJIDEP and NJWSC better
understand habitat distributions in Bamegat Bay

B

Approx. dopm m)

Pigure’: A How o erpret 3 sesmic rofle. B Subbottomere-
tlection profle collcted from survey Area 3 n Bamegat By,

etry will serve as a critical mput 1o hydrodynamie and water
quality models

Figure & Sicescan sonar backscatier with detll 260 in
Banegat Bay (Aves 3 Figure 2

Lower frequency acoustic reflection resulting from vertical
changes in material density below the seafloor surface. The
first reflection is the seafloor and changes in material under-
lying it are indicated by reflections below the seafloor reflec-
tion (Figure 3). Due to the high concentration of organic
matter in sediments in estuaries. gas can be produced within
the sediments, which can mask any changes in sediment tvpe
below them. These data, along with core samples, provide the
geologic context for sediment distribution and thickness (i.c
higher concentrations of sandier sediments in paleo tidal
inlets).

Pgwes: o A
survey, ) Sidescan Sonar Towfish - Kien 3600  Long Range 190KHz (pictured
o atached, -

‘getech 3100 FullSpectrum Chirp System “424° with requency range a 4-24 ki
Tranducers - SEA

Project Outlook

The first leg of geophysical acquisition took place in November 2011.
Itwas a good epportunity for the field crew to familiarize themselves
with the geographic arca and better understand how the geophysical
systems would perform in Barnegat Bay 's unique submerged environ-
ment. This effort will be followed by a second geophysical survey in
March 2012 which will also melude sediment sampling and seabed
aptics for groundtruthing the acoustic data.

To complement the geophysical effort, an airborne lidar mission will
also be conducted in an effort 1o integrate the acoustically derived ba-
thymetry with lidar-derived nearshore soundings and terrestrial (opog-
raphy. This is especially critical in Banegat Bay where extensive
shoals play an important role in steering waves and currents that dictate
temporal variability in water quality. Geophysical techniques are only
efficient in water depths > 1.5 meters, therefore 1o improve outputs
from numerical models, clevation data is essential in the zone between
the 1. Sm contour and the shorcline. The USGS lidar system (Figure 7),

LiDAR [EAARL). (Courtesy of,
hinp e esgs govieaarl

Advanced Airborne Rescarch Lidar (EAARL), will not

m1|\ measure terrestrial topography, but also shallow water elevation

based on optical reflection from the seabed. The lidar survey is sched-
uled for Fall 2012,

Febeary 2012
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PROJECT PLAN
Subaqueous Soil Mapping Barnegat Bay

% ~ = ~
[(DS.//Nrcs.sc.eqov.usda.qov
Objective
The objective 1s to generate a subaqu sotl map for the Barnegat Bay estuary following National Soil Survey ssrgl mo‘
standards and to make the soil survey available to the public through We Survey.
13/hammonton/Shared%20Do

Barnegat Bay is located along the shoreline of the east coast of Ocean County. New Jersey and consists of an

approximate area of 80,777 acres. The purpose of the project 1s to provide soils information following National Soil cu ments Forms A lItems as X’
Survey standards, based, m this case. on depths, postion. and physical and chemical properties of the sediments. L =
The soil survey can and will provide information that is vital for planning. recreation, aquatic vegetation restoration. =
commercial and recreational fishing operations, and disposal and management of dredge material. The ever growing ROOtFOIder— %Zfssra %21 mo%
human population in and around Barnegat Bay has contributed to many diverse problems with the estuary.

o e e 2d13%2fhammonton%2fShare
0Business%20Plans%202012
%2fApproved%20Project%20P
lans&FolderCTID=&View=%7b

= F5D57348%2dDF60%2d4059

%2d9794%2d692B32AE08B9
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https://nrcs.sc.egov.usda.gov/ssra/mo-13/hammonton/Shared Documents/Forms/AllItems.aspx?RootFolder=/ssra/mo-13/hammonton/Shared Documents/MLRA Business Plans 2012/Approved Project Plans&FolderCTID=&View={F5D57348-DF60-4059
https://nrcs.sc.egov.usda.gov/ssra/mo-13/hammonton/Shared Documents/Forms/AllItems.aspx?RootFolder=/ssra/mo-13/hammonton/Shared Documents/MLRA Business Plans 2012/Approved Project Plans&FolderCTID=&View={F5D57348-DF60-4059
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https://nrcs.sc.egov.usda.gov/ssra/mo-13/hammonton/Shared Documents/Forms/AllItems.aspx?RootFolder=/ssra/mo-13/hammonton/Shared Documents/MLRA Business Plans 2012/Approved Project Plans&FolderCTID=&View={F5D57348-DF60-4059
https://nrcs.sc.egov.usda.gov/ssra/mo-13/hammonton/Shared Documents/Forms/AllItems.aspx?RootFolder=/ssra/mo-13/hammonton/Shared Documents/MLRA Business Plans 2012/Approved Project Plans&FolderCTID=&View={F5D57348-DF60-4059
https://nrcs.sc.egov.usda.gov/ssra/mo-13/hammonton/Shared Documents/Forms/AllItems.aspx?RootFolder=/ssra/mo-13/hammonton/Shared Documents/MLRA Business Plans 2012/Approved Project Plans&FolderCTID=&View={F5D57348-DF60-4059
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