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DISCUSSION
Introduction

The Stellwagen Bank National Marine Sanctuary Mapping Project s a cooperative:
effort of the US. Geological Survey and the National Oceanic and Atmospheric
‘Administration, with support from the Universty of New Brunswick and the Canadian
Hycrographic Service, The multibeam echo sounder survey was conducted on four
cruises over a two-year period from the fall of 1994 o the fal of 1996. This map
shows one of a seriesof 18 quadrangles (see location map) in which sea floor depth
information s depicted in sun-lluminated (or shaded relie) view at a scale of
125,000, with topographic contours overprinted in blue. The image shown here.
uses a sun elevation angle of 45 degrees above the horizon from an azimuth of 350
degrees and a vertical exaggeration of four times. In effect, topographic refef is
enhanced by having the sun fllminate the sea flor from a positon 10 degrees west
of north, 5o that shadows are cast on the southern flanks of seabed features. Sor
features in the images are artifacts of data colection. They are especilly noticeable
where the seabed s smooth, and they include small highs and lows and unnatural-
looking features and patterns that are oriented paralll or perpendicular 1o survey.
wacklines. For a depiction of the topographic contours alone, and for an explanation

ind topographic data-processing methods, see the companion map by

Valentine and others (1997). Topographic contour maps of ll 18 quadrangles n the.
map seris are avalable on a CD-ROM in EPS, PS, Arc export, and PDF fil formats
(alentine and others, 1998). Blank areas represent places where no data exists.

Regionalseabed features

The major topographic features depicted in the map seres were formed by glacal
processes. I broad terms,these features are interpreted here to epresent a geologi
hisory that developed in several stages. Ice containing rock debris moved across the
region, sculping is surface and depositing seciment to form the large basins, banks,
tidges, and valles. Many other features observed here represent the latter stages of
deglaciaion. They are the result of processes at work when much of the area was
covered by sationary roting ice, and when at the same time small valey glacers and.
Ice falls were active in and near areas of igh topographic relef. The sea invaded the
1o fomer cepid by e, and sesbed st e party o and some

oy deposts frmd. Tody, h s ot s modiied mlly by stong

outmesart owig bttom curens <hused by sorm winds fom th morhesst.
These currents erade sediments from the shallow banks and transport the into the
basins. With time, the banks affected by these currents become coarser, as sand and
mud are removed and gravel remains; and the western flanks of the banks, a wel as
adjacent basins,are builtup by depositsof mud and sand.
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Quadrangle 4 features.

Much of Quadrange 4 s in the southern part of Stellwagen Basin, where the sea
floorofrelatively smooth mud siopes northeastward through water depths o 45 0 95
m. Three large clongate banks are present n the basin. Thelr length ranges from
451062 km, thelrtops liein water depths of 55 0 70 m, and they have a rlef of
1510 30 m. The surfaces of the banks are covered with sand and gravel,including
boulder piles and rdges, and a thin venzer of mud. The internal compositon o the
banks is unknown. Their northwest southeast elongate shape suggests formation by
glacil processes that eroded surrounding less-resstant sediment and rock during ice
osement towid the southest and hat e radeed th bas gt
melting of the ice. The bank in the northeast corner of the quadrangle (42 ° 192 N.
70" 255 Wb s pry e it ol th o (e ond
others, 1999, It has a subellptical shape and arelatively flatsurface. Another barik
s located in the south-central part of the quadrangle (4215 N, 70°29 "W). It is
long and narrow, and ts western flank has been eroded nto two arcuate embayments.
The thid bank liesalong the eastern edge of the quadrangle (42 15 ) and is more
eroded than the other two; it extends southeastward Into the adjacent Quadrangle 5
alentine and others, 1999a). A small, low hil, ocated near the northwestern edge
of the quadrangle (42 * 179" N, 70°35.4 W), has a elief of only a few meters and
possibly isthe eroded remnant of a bank. s surface,at 55 m water depth, is covered
with gravel and a veneer of sandy mud. West and south of ths feature, aong the
western edge of the quadrangle 42 “168 1042 “183 'N) at 5010 55 m water depth,
scattered exposures of coarse-grained sand are partly covered with deposits of fine-
grained sand. The edges of the fine layer, where they bound the coarse exposures,
are curved and sharply defined, as f formed by bottom currents. Itis possible that the
coarse deposits have been exposed by bottom currents thathave eroded the overlying
fine layer. Similar features are present in the adjacent Quadrangle 1 1o the south
(alentine and others, 2000).

The southwestern part of the quadrangle is a complex of long, southeast trending
gravel banks that are separated by elongate basins covered with sand and muddy sand.
The orientation of these features paraliels the movement direction of glacial ice.
Simila features are present in Quadrangle 1. The banks li at 30 to 35 m water
depth and have a relef o 5 to 10 m. Elongate piles and ridges of bouiders and
gravel, which have a reief of ess than 5 m, are present on the banks. These features
resemble eskers (sand and gravel deposited by running water within stationary glacial
ce) and end moraines (deposits of ock debrs piled up at the forward edges of moving
fcel. Eskers are present on the bank tops and flanks (42 * 153 *N. 70 * 347 "W;
peobaleend moranes s oated o the stesr e ofthe anks a1 we

ted northeastward, across the regional grain (42133 "N, 70 °32.1 W,
27122 70 1337 W, The grve Bk are. i ploces, oy covred ith 3
thin veneer of sand. Shallow, ireqularly shaped depressions in the sea floor outine.

the former location of large masses of melting glacia ice (42 “14.3 "N, 70 333 ' W)

gravel deposits that cover the southwestern flanks o two gravel banks (42

707331 W4z 7120 K. 70 1350 ' W iy sutwest g g
th roovesmay b e rel ofgouging o et e souwtsnd

nom Joe ot onthe ks ohr glenve; may be bedforms created by modern

Groovs e 0 50 m wide s 1.5 ko e 5t 8
e, o ot g et st a0
be of sediment (42 °13 "N, 7030 ' W) extends eastward immlhegvav:\
banks into Stellwagen Basin. This feature has a relef of several meters alon

Souhe margi.and s uface empostion vars fom ady snd n he et 1

sandy mud with increasing water depth to the east. In the northwestern part of the

quadrangle, the smooth, almst lat mud floor of tellwagen Basin i interrupted by a

shalon depresion that s neglr n outine nd tht contain smal mounds

(@2°173 " N, 70°345 ' W). The depression s 600 m long. Observations in

Quadroncie 7 ond & Wlenine and cers 1999 e shows sl s o

b v, g boukdrs ta e equented by grondfh, Boudes

and smaler gravel have been observed in the bottor h which ish

e reent. The deresions e rpreted t hov been fomed by the sceuing

actions of groundiish that have exposed the gravel habitat and prevented it burial by

basinmud.
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