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a b s t r a c t
An enigmatic low-backscatter, acoustic anomaly occurs on the New Jersey continental margin between Hudson
and Wilmington Canyon channels. The presence of the low-backscatter anomaly, as seen with 6.5- and 12-kHz
data, indicates a change in the physical properties of the seaﬂoor or near sub-surface. Analyses of seaﬂoor and
sub-surface acoustic data with previously collected sediment cores suggest the low-backscatter feature corresponds to an outcrop of older strata uncovered by erosion and non-deposition by the Western Boundary Undercurrent (WBUC). The decrease in backscatter strength is enhanced by the presence of gas in the sub-surface
sediments found in the buried Chesapeake Drift.
© 2012 Elsevier B.V. All rights reserved.

1. Introduction
Improvements in sonar technologies over the last several decades
have greatly increased the resolution and spatial accuracy of seaﬂoor
imaging. Multibeam echo-sounders (MBES) provide data at a scale of
100 m horizontal resolution in the deep sea of both seaﬂoor bathymetry and acoustic backscatter. The high-resolution of these data helps
to identify features that were previously unresolved along continental margins and allows more detailed analysis on seaﬂoor morphology and sediment distribution. This information can be used to better
interpret the geological processes that have shaped the margins.
Bathymetric surveys conducted in 2004, 2005 and 2008 by the
Center for Coastal and Ocean Mapping (CCOM) at the University of
New Hampshire mapped the U.S. Atlantic continental margin using
a 12-kHz MBES (Gardner, 2004; Cartwright and Gardner, 2005;
Gardner et al., 2006; Calder and Gardner, 2008) (Fig. 1). The MBES
data were used to generate 100 m cell size bathymetry and
co-registered acoustic-backscatter grids of the seaﬂoor. Along with
the MBES data, high-resolution 3.5-kHz CHIRP subbottom proﬁles
were collected that imaged as much as 60 m of the shallow stratigraphy. These data provide a three-dimensional, quantitative view of the
geomorphology of the U.S. Atlantic margin, showing submarine
canyon-channel systems, seamounts, escarpments and sediment
drifts, etc. The seaﬂoor features resolved in the high-resolution
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MBES data set present an opportunity to better interpret the geological processes that have shaped the present seaﬂoor on the U.S. Atlantic margin.
The focus of this study is on the mid-Atlantic margin offshore New
Jersey (referred to here as the New Jersey continental margin). Here,
we interpret the origins of a better resolved low-backscatter feature
using MBES data and CHIRP subbottom proﬁles collected in 2004
and 2005 combined with previously collected GLORIA sidescansonar data, seismic-reﬂection data and sediment cores. We suggest
that the low-backscatter feature is an area of older sediments that
have been exposed by the Western Boundary Undercurrent. We also
speculate that the decrease in acoustic backscatter results from the
presence of sub-surface gas within the sediments.

2. Geological setting
The U.S. Atlantic continental margin is composed of a thick Jurassic to Quaternary sequence (greater than 15 km thick in some areas)
(Poag, 1992). Its evolution is described in detail by numerous authors
(Rona, 1969; Hollister and Heezen, 1972; Embley, 1980; Bulﬁnch et
al., 1982; Mountain and Tucholke, 1985; Poag, 1985; McCave and
Tucholke, 1986; Mountain, 1987; McMaster et al., 1989; Pratson and
Laine, 1989; Poag, 1992; Mountain et al., 1994; McHugh et al., 2002;
Chaytor et al., 2007; Twitchell et al., 2009). The Quaternary margin
sequences are strongly inﬂuenced by glacial deposits in the northern
Atlantic margin and hemipelagic sediment (Poag, 1992).
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Fig. 1. Map showing multibeam bathymetry data collected on the U.S. mid-Atlantic continental margin in 2004, 2005 and 2008 with the location of the Chesapeake Drift (shown as
white-dashed isopachs from Mountain and Tucholke, 1985) superimposed over bathymetry data. Background bathymetry is National Geophysical Data Center NOAA ETOPO2 satellite bathymetry data and the Coastal Relief Model. Bathymetric contours are shown in black (500 m intervals). MBES data are available at http://www.ccom.unh.edu and ETOPO2
data can be found at http://www.ngdc.noaa.gov/.

The margin sequence has been modiﬁed by periods of intense
gravity-driven processes (turbidity currents, debris ﬂows, slumps
and slides), as well as deep-sea geostrophic circulation. Large
canyon-channel systems, such as Wilmington and the Hudson
Canyon-channels (Fig. 1) have cut into the slope and shelf area in
the New Jersey margin and have delivered large volumes of clastic
sediments to the lower margin regions (Tucholke and Laine, 1982;
Locker, 1989; Chaytor et al., 2007; Twitchell et al., 2009). These
canyon-channel systems are thought to have formed largely throughout the glacial episodes of the Quaternary (although some are
thought to be as old as Eocene) as a result of high volumes of sediment input and downslope sediment transport by turbidity currents.
Numerous debris ﬂows have also been mapped on the middle Atlantic margin and have played an important role in transporting sediment downslope (Damuth, 1980; Embley and Jacobi, 1986; McHugh
et al., 2002; Gardner, 2004; Chaytor et al., 2007; Twitchell et al.,
2009).
Studies also indicate the importance of the Western Boundary Undercurrent (WBUC) in reworking margin sediments and the construction of sediment drifts (Schneider et al., 1967; Bulﬁnch et al., 1982;
Bulﬁnch and Ledbetter, 1984; Stow and Holbrook, 1984; Ledbetter
and Balsam, 1985). The WBUC is a geostrophic current that ﬂows
southwest along the western boundary of the North Atlantic Ocean
basin. The WBUC possesses a section of intensiﬁed ﬂow rates
known as the high-velocity ‘core.’ This section of the WBUC has varied
in water depth over the last 25 ka (Bulﬁnch et al., 1982). Sediment
grain size and magnetic alignment in mineral grains found in sediment cores collected along the New Jersey margin suggest that the
upper boundary of the high-velocity core of the WBUC resides at
the 4440 ± 20 m isobaths today and extends to water depths of approximately 5200 m (Bulﬁnch et al., 1982). However, sediment-core

data show that the high-velocity core of the WBUC was close to the
4000-m isobath between 17 and 7 ka (Ledbetter and Balsam, 1985).
The WBUC formed a large sediment drift offshore New Jersey, referred to as the Chesapeake Drift (Mountain and Tucholke, 1985)
(Fig. 1). Now buried, it was constructed during the Middle Miocene
through the Pliocene (Locker, 1989). Studies suggest that the drift
contains sub-surface gas that originated from buried organic material
found in the sediments (Tucholke et al., 1977; Mountain and
Tucholke, 1985; Dillon et al., 1995; Dillon and Max, 2000; Butman
et al., 2006).
3. Data and methods
Geophysical data analyzed for this study include bathymetry and
acoustic backscatter from a Kongsberg Maritime EM121A 12-kHz
multibeam echo sounder (MBES), CHIRP subbottom proﬁles from an
ODEC Bathy2000 system, USGS 6.5-kHz GLORIA sidescan-sonar data
(Paskevich et al., 2010) and Lamont-Doherty Earth Observatory
(LDEO) airgun (25-in 3) single-channel seismic-reﬂection proﬁle
V2114 (Fig. 2) (Tucholke et al., 1977). The MBES and CHIRP data
were collected aboard the USNS Henson and the USNS Pathﬁnder in
2004 and 2005, respectively, (Gardner, 2004; Cartwright and
Gardner, 2005). The MBES data were gridded at 100 m cell size.
MBES bathymetry data were processed using the University of
New Brunswick-Ocean Mapping Group's SwathEd software. ‘Bad’
bathymetric soundings were ﬂagged in the raw MBES data and not included in bathymetry grids (Gardner, 2004; Cartwright and Gardner,
2005). MBES backscatter data were processed using Geocoder version
3.2 level 2 software (Fonseca and Calder, 2005). Radiometric and geometric corrections were applied to the backscatter data to account for
acoustic losses through the water column, incident angle of the
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Fig. 2. Map showing multibeam backscatter intensity collected on the New Jersey continental margin (low backscatter intensity = dark and high backscatter = light) and the locations of the low-backscatter anomaly (LBA) (in white-dashed line) and medium-backscatter bridge (MBB). The map also shows the locations of sediment cores, CHIRP lines and the
single-channel seismic proﬁle analyzed for this study (single-channel seismic data found at www.geomapapp.org). Inset map shows corresponding location of GLORIA data (found
at www.usgs.gov).

acoustic beams on the seaﬂoor and the signal-strength effects of the
local seaﬂoor slope (Fonseca and Mayer, 2007). The Geocodercorrected backscatter data were mosaicked to produce a 100 m cell
size resolution image projected in Universal Transverse Mercator
(UTM) (zone 19 N) coordinate system. Individual beam averages
were used to compute backscatter intensity in decibels (dB).
A search of existing samples in the region (Sweeney, 2008) found
that 3 cores (EN101–PC01, EN084–GC02 and RC10–PC01) were collected near the study area (Fig. 2). Core information is summarized in
Table 1. The cores were photographed and sediment compositions
were determined at 5 to 10 cm intervals from smear slides. Mixed species of planktonic foraminifera (Globorotalia menardii, Globoquandrina
dutertrei, Globigerinoides ruber, Globigerinoider sacculifer, Sphaeroidinella
dehiscens and Orbulina universa) were selected from core depths of 10,
300, 345 and 355 cm from core EN101–PC01 for accelerator mass

Table 1
Summary table of core samples analyzed for this study.
Core ID

Length
(cm)

Type

Latitude N

Longitude W

Water Depth
(m)

EN084–GC02
EN101–PC01
RC10–PC01

280
800
1059

gravity
piston
piston

36.2700
37.0750
37.6830

71.8683
71.7133
70.8500

4052
3617
3911

spectrometry (AMS)-radiocarbon dating. Age analyses were conducted
at the National Ocean Science Accelerator Mass Spectrometry
(NOSAMS) facility at Woods Hole Oceanographic Institution. Reservoir
corrections were applied to these sample ages using the calibration
data set provided by CALIB version 6.0 (Stuiver and Braziunas, 1993;
Reimer et al., 2004, 2009) (Table 2).
4. Results
4.1. Multibeam bathymetry
The low-backscatter anomaly (LBA) is located on a section of relatively steep (average gradient ~ 0.7°) seaﬂoor between Hudson and
Wilmington Canyon channels (Fig. 3A and B). Average gradients immediately upslope from the LBA (between the 2500 and 3000 m
isobaths) and downslope from the feature (beyond the 4100 m
isobath) are ~ 0.2°. Mountain (1987) identiﬁed this region as the location of the buried Chesapeake Drift. The deeper section of seaﬂoor has
been referred to as the seaward ﬂank of the buried Chesapeake Drift
(Mountain and Tucholke, 1985; Mountain, 1987; Pratson and Laine,
1989).
The MBES bathymetry data show ﬁve small channels located between Wilmington and Hudson Canyon channels that begin upslope
from the LBA (Fig. 3A and C). These small channels are most distinct
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AMS-radiocarbon age results showing
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C Age, Fraction Modern (F modern or Fm) and δ13C.

13

Accession numbers

Depth
(cm)

δ C

F Modern

Fm Error

14

Age Error

ΔR

ΔR Uncertainty

Age Range with 1 σ

Age Range with 2 σ

OC-66063
OS-66061
OS-66051
OS-66054

10
300
345
355

1.61
1.19
1
0.92

0.3997
0.0031
0.0037
0.01

0.0024
0.0004
0.0003
0.0004

7370
46500
45100
37000

45
1200
610
310

145
145
145
145

52
52
52
52

7761–7615 cal BP
50001–48050 cal BP
48536–46753 cal BP
41778–41255 cal BP

7838–7563 cal BP
50001–46645 cal BP
49376–46196 cal BP
42038–41000 cal BP

C Age

Fig. 3. (A) Map showing a slope map on the New Jersey continental margin near the LBA (outlined in black dashed line). Lower slope gradients shown in red and steeper slopes shown in
blue. (B) Bathymetric proﬁle AA' across the continental margin perpendicular to bottom contours showing the location of the LBA. (C) Bathymetric proﬁle BB' across the margin parallel to
bottom contours showing small channels.
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on the section of seaﬂoor with steeper (average ~ 0.7°) gradients. The
three western-most small channels appear to terminate within an
area of rough seaﬂoor near the 4000 m isobath (Fig. 4). The rough
area consists of bathymetric depressions that measure as much as
2 km wide and 25 m deep. Similar bathymetric depressions are also
observed along the channel ﬂoors.
4.2. Multibeam backscatter
The MBES acoustic-backscatter data indicate an anomalous, lowbackscatter region that covers an area of 2,750 km 2, with dimensions
~ 110 km across parallel to bathymetric contours and ~ 40 km across
perpendicular to bathymetric contours. This feature, referred to as
the low-backscatter anomaly, represents a relative decrease of
~ 10 dB in backscatter strength compared to the surrounding seaﬂoor
(Fig. 2). The LBA is located near the 4000 m isobath between Hudson
and Wilmington Canyon channels and downslope from several small
channels near Knauss Knoll (Lowrie and Heezen, 1967). The LBA was
mapped in four separate lines over a span of several days and has
boundaries that do not correlate with the edges of the MBES swaths.
Although less distinct, the LBA is also resolved in U.S. Geological Survey (USGS) 6.5-kHz GLORIA sidescan-sonar data (Fig. 2). The presence of the LBA across several survey lines of the 2004 and 2005
MBES backscatter data as well as in the GLORIA data demonstrates
that the LBA is a real seaﬂoor feature and not a data artifact.
MBES backscatter values (all backscatter values are referenced to
12-kHz frequency unless otherwise stated) from the New Jersey margin
range from −51 to −25 dB. Backscatter was subdivided into low (−51
to −42 dB), medium (−42 to −34 dB) and high (−34 to −25 dB)
zones. The MBES backscatter data show predominantly high backscatter strength with a mottled texture on the gently dipping (0.2°) seaﬂoor
region between the 2500 m and the 3000 m isobaths in the area between Hudson and Wilmington Canyon channels (Fig. 2). The

multibeam backscatter data show that the seaﬂoor region with relatively low slope gradients (0.2°) beyond the 4000-m isobath has medium
backscatter strength with a linear-streaky backscatter texture (Fig. 2).
Steeper (0.7°) seaﬂoor immediately downslope from the 3000 m
isobath has a homogenous backscatter texture and medium backscatter strength. The low-backscatter anomaly is located on this section of
relatively steeper seaﬂoor (Fig. 2).
A feature of medium-backscatter strength, referred to as the
medium-backscatter bridge (MBB), crosses the LBA near Wilmington
Canyon channel (Fig. 2). The MBB is approximately 10 km wide along
slope and extends downslope across the width of the LBA.
4.3. CHIRP proﬁles
Three CHIRP subbottom proﬁles collected near and across the LBA
are shown in Fig. 5. CHIRP proﬁle A-A’ was collected upslope from the
LBA across seaﬂoor of medium backscatter strength and homogeneous texture (Fig. 2). The proﬁle shows good penetration and indicates conformable, well-stratiﬁed horizontal subbottom reﬂectors
(Fig. 5A). CHIRP proﬁle B-B' crosses through the LBA and shows
weakly-stratiﬁed, outcropping subbottom reﬂectors (Fig. 5B). This
proﬁle shows an acoustically transparent, lens-shaped subbottom
feature that disrupts horizontal sub-surface reﬂectors beneath the
MBB. CHIRP proﬁle C-C' was collected in medium-backscatter seaﬂoor
with variable streaky and rilled backscatter texture downslope from
the LBA. The proﬁle shows horizontal, well-stratiﬁed, continuous reﬂectors with strong bottom returns (Fig. 5C).
4.4. LDEO single-channel seismic-reﬂection proﬁle
Seismic proﬁle V-V' (Fig. 6) is a section of Lamont–Doherty Earth
Observatory single-channel airgun seismic-reﬂection proﬁle V2114
that crosses the LBA with a north–south orientation. Stratiﬁed,

Fig. 4. Perspective image of MBES bathymetry showing Knauss Knoll, Krause Foredrift and rough seaﬂoor found downslope from the small channels. View is looking northwest with
vertical exaggeration = 10×. Inset image is map view of Knauss Knoll area.
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Fig. 5. (A) CHIRP proﬁle AA' between Wilmington and Hudson canyon channels showing well-stratiﬁed reﬂectors upslope from the LBA. (B) CHIRP proﬁle BB' showing weakly stratiﬁed and outcropping reﬂectors across the LBA. MBB shown as acoustically transparent, les-shaped subbottom feature (C) CHIRP proﬁle CC’ showing well-stratiﬁed reﬂectors downslope from the LBA.

high-amplitude seismic reﬂectors correlate to the high-backscatter
and homogenous medium-backscatter seaﬂoor upslope from the
LBA (Fig. 2). The well-stratiﬁed seismic reﬂectors are underlain by a
section of low-amplitude seismic reﬂectors that appear to outcrop
at the seaﬂoor within the LBA. Downslope from the LBA, a highamplitude well-stratiﬁed, wedge-shaped seismic sequence overlies a
weakly laminated, low-amplitude section. The wedge corresponds
to the relatively ﬂat (~ 0.2° average gradient), medium-backscatter
seaﬂoor. The seismic-reﬂection proﬁle also shows a bottomsimulating reﬂector (BSR), previously identiﬁed by Tucholke et al.
(1977), that is located in the sub-surface upslope from the LBA. In
the marine slope environment, BSRs found in seismic-reﬂection proﬁles often result from the acoustic impedance contrast created by a

zone of free gas trapped beneath gas free sediments that often contain gas hydrate (Mackay et al., 1994).
4.5. Sediment core samples
Core RC10–PC01 was collected at 3911 m water depth in medium
backscatter-strength seaﬂoor between the LBA and Hudson Canyon
channel (Fig. 2). The CHIRP data across this area show laminated
acoustic stratigraphy with strong bottom returns. Visual observations
and smear-slide analyses of the core show that the sediment is composed of foraminifera-bearing silty clay with several thin silt layers
mainly composed of quartz grains. Average grain-size analyses of
the top 100 cm of the core range between 4.8 and 6.9 phi (coarse to
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Fig. 6. Single-channel seismic data (V2112) across the LBA showing a well-deﬁned bottom-simulating reﬂector (BSR) in the sub-surface, upslope from the LBA.

ﬁne silt) and are consistent with the visual observations. Piston core
EN101–PC01 was collected at a water depth of 3817 m within the
MBB (Fig. 2). Grain-size analyses show that average grain sizes within
the core range between 5.7 and 7.8 phi (medium to very ﬁne silt)
(Fig. 7A). The CHIRP proﬁles indicate that the core was collected
within the lens-shaped sub-surface feature (Fig. 7B). Visual observations of the core indicate the sediment is predominantly a mottled
olive-gray foraminifera-bearing silty clay with authigenic carbonate
nodules. This core has sections with uniform grain sizes interspersed
with sections with successions of thin coarser silt intervals.
Smear-slide analyses indicate that the coarse intervals are composed
of silt-size siliciclastic grains, whereas the homogeneous sediment
between coarse layers is composed of foraminifera-rich calcareous

nannoplankton silty clay. The radiocarbon ages in Fig. 7 show sediments from this core are Pleistocene to Holocene; however, the ages
measured at 300 and 345 cm core depth show an age inversion relative to the sediment age measured in the 355 cm sample (Fig. 7).
5. Discussion
The cause of the LBA is not immediately evident from the backscatter data alone because backscatter is controlled by several parameters that are dependent upon the frequency of the sonar being used
and the angle of incidence between the acoustic pulse and the seaﬂoor (Jackson et al., 1986; de Moustier and Alexandrou, 1991;
Gardner et al., 1991; Fonseca et al., 2002). These parameters are 1)

Fig. 7. (A) Image showing results from grain-size analysis conducted on core EN101–PC01. Plot depicts grain size (Φ) as percent by volume (x-axis) and sample depth (cm) (y-axis)
within the core. (B) Location of sediment core EN101–PC01 projected onto CHIRP proﬁle BB' showing its location in the MBB. (C) Photograph showing authigenic carbonate nodule
found in sediment core EN101–PC01.
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interface backscatter due to seaﬂoor surface roughness and acoustic
hardness (impedance) and 2) volume backscatter due to inhomogeneities found in the upper few meters of the sediment volume caused
by discrete objects such as shells, gas bubbles, burrows or subsurface
sediment layers (Hamilton, 1970; Jackson et al., 1986; Gardner et al.,
1991; Fonseca et al., 2002). Although these complexities make it difﬁcult to interpret the geoacoustic cause of the LBA from the sonar
data alone, understanding the local geological processes can provide
clues to its origins.
The presence of seaﬂoor channels shown in the MBES bathymetry
and CHIRP data documents that downslope sediment transport has occurred. The CHIRP proﬁles and sediment core data that correspond to
the MBB also provide evidence of downslope sediment transport. Studies have ground-truthed and interpreted similar lens-shaped masses of
acoustically incoherent sub-surface units in 3.5-kHz subbottom records
from other areas as debris-ﬂow deposits (i.e. Embley and Jacobi, 1986).
The AMS-radiocarbon age inversions found in core EN101–PC01 at
depths 300 and 345 cm relative to 355 cm suggest disruption in sediment deposition.
Studies have also suggested that the WBUC has greatly inﬂuenced
the seaﬂoor in the vicinity of the LBA (Schneider et al., 1967;
Ledbetter and Balsam, 1985; Mountain and Tucholke, 1985;
Stapleton, 1987; Locker, 1989; Pratson and Laine, 1989). Pratson
and Laine (1989) proposed that the morphology of the seaﬂoor near
the LBA has generated accelerated speeds of the WBUC and caused
erosion and non-deposition of sediments that resulted in an erosional
surface. Locker (1989) called this region of the seaﬂoor a “bypass”
area, whereby sediment gravity ﬂows have passed across the LBA region with little deposition because of the locally steeper slopes. Additionally, Locker (1989) and Schlee and Robb (1991) suggested that
conﬁnement of downslope sediment ﬂows within Hudson and Wilmington Canyon channels has caused sediment to bypass the LBA
region.
Compass-oriented bottom photographs analyzed by Schneider et
al. (1967) show evidence of swift southwest-ﬂowing currents near
the LBA zone. They reported near tranquil deep-sea current conditions near the 3100 m isobath. However, bottom photographs near
the 3400 m isobath indicate sediment streamers and bottom fauna
deﬂected to the southwest and at the 4200 m isobath bottom photos
show noticeably sediment-laden “murky” water near the seaﬂoor
(Schneider et al., 1967). Krause Drift at the base of Knauss Knoll
(Lowrie and Heezen, 1967) also suggests that the WBUC has played
a signiﬁcant role in sediment transport processes on this section of
the margin.
One interpretation of the origin of the LBA is that it is a sediment
drift deposit that formed by the interaction between turbidity currents that ﬂowed downslope through the small channels and the
southwest-ﬂowing WBUC. In this interpretation, ﬁne sediments
from the channelized ﬂows were transported downslope towards
the LBA and would have been intercepted, carried and deposited by
the WBUC across the slope as a sediment drift. However, CHIRP proﬁles that cross the LBA do not indicate the presence of a distinguishable corresponding sediment depocenter and there are no associated
changes in bathymetry in the LBA zone shown in the multibeam data.
CHIRP and airgun proﬁles instead show seismic reﬂectors that outcrop within the bounds of the LBA, suggesting an eroded surface.
Given the high-resolution of the CHIRP proﬁles and the large size of
the LBA, it seems unlikely that a drift deposit would not be resolved
in subbottom and MBES data.
Sediment failure was considered as a possible cause for sediment
removal across the LBA feature. However, no evidence of a slope failure deposit or sediment scarp is seen in the MBES or CHIRP data
downslope from the LBA. A feature resembling the mediumbackscatter bridge might be expected if a landslide had caused an erosion scar. The MBES and CHIRP data do not indicate evidence of downslope sediment failure below the LBA. Additionally, a corresponding
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scarp could not be identiﬁed in MBES data or CHIRP proﬁles in the
LBA zone. Therefore, we suggest that the LBA formed as the result
of WBUC erosion and sediment bypass, similar to conclusions of
Locker (1989) and Pratson and Laine (1989) for this area. The MBB
appears to be a debris ﬂow that was deposited across the exposed
outcrop.
Without further sediment sampling investigations, we can only
speculate on the sediment composition within the LBA. We would expect the sediment to have a high water content to cause low acoustic
impedance or to be stratigraphically homogenous to cause a low
volume-backscatter component. If the LBA does in fact correspond
to a window of older, exposed strata, then this seems counterintuitive: exposed, older sediments would likely have a lower water
content due to compaction and the surface would likely be rough
from the process of erosion. However, the signiﬁcant decrease in
backscatter may also be caused by the presence of subsurface gas in
the sediments. Sub-surface gas is thought to exist within the Chesapeake Drift that underlies the area (Tucholke et al., 1977; Mountain
and Tucholke, 1985; Dillon et al., 1995; Dillon and Max, 2000;
Butman et al., 2006). Evidence for sediment gas near the LBA may
be reﬂected by the rough seaﬂoor shown in the MBES data (downslope from the smaller channels). These bathymetric depressions
could be gas expulsion features, similar to pockmarks. Authigenic carbonate nodules found in core EN101–PC01 also suggest the presence
of sediment gas. Authigenic carbonates have been found in seaﬂoor
environments such as gas seeps where ﬂuids are enriched in methane
(Bohrmann and Torres, 2006) and in known gas-hydrate zones such
as Blake Ridge (Rodriguez et al., 2000).
Under the appropriate conditions, the presence of gas in marine
sediments can lower the overall sediment density and reduce the
sediment sound speed, causing a lower acoustic impedance contrast
between the sediments and overlying water (Anderson and
Hampton, 1980; Fonseca et al., 2002). If this is the case at the LBA, it
may be that the LBA is an exposure of sediments that form the seaward ﬂank of the Chesapeake Drift.
6. Conclusions
High-resolution bathymetry and backscatter data acquired by
multibeam echo-sounders provide the opportunity to reﬁne interpretations on the geological processes that inﬂuence continental
margin evolution. Multibeam sonar backscatter data and CHIRP
subbottom proﬁles collected from the U.S. Atlantic continental margin show an anomalous low-backscatter feature on the lower New
Jersey continental margin. This feature has not been clearly mapped
in previous seaﬂoor studies, but is visible in GLORIA images. This
low-backscatter anomaly corresponds to an area of outcropping sediment shown in 3.5-kHz CHIRP proﬁles because of erosion by WBUC
combined with sediment bypass due to the local seaﬂoor bathymetry. The exposure could be composed of sediments containing gas
that form the Chesapeake Drift.
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