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DISCUSSION covered by stationary rotting ice, and when at the same time small valley glaciers and The channel floor gradually deepens to the west in Quadrangle 2 (Valentine and 42°45' R .
ice falls were active in and near areas of high topographic relief. The sea invaded the others, 1999a), where it becomes muddy as it opens into Stellwagen Basin. Three 7 \-\1
SHBUERL — - Introduction . - region formerly occupied by ice; and seabed features were partly eroded and some -+ distinct sets-of low sand-bedforms-occur-on the southern margin of the channet in————— . S <
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The Stellwagen Bank National Marine Sanctuary Mapping Project is a cooperative new sedimentary deposits formed. Today, the sea floor is modified mainly by strong | Quadrangle 3. In the east (to seaward), elongated dunes oriented along-current and x ;
MAINE

effort of the U.S. Geological Survey and the National Oceanic and Atmospheric southwestward-flowing bottom currents caused by storm winds from the northeast. parallel to regional topography extend for 7 km around the northern face of Cape
These currents erode sediments from the shallow banks and transport them into the Cod. They merge at 70°09' W. with a western set of dunes that are oriented across-

Administration, with support from the University of New Brunswick and the Canadian basins. With fime. the banks affected by th i b d and
Hydrographic Service. The multibeam echo sounder survey was conducted on four asns. Wi, hone, the banks'atiecled by tese GUITENS DecOBIe Logisel, a8 Sanc ol current and perpendicular to regional topography. Both bedform sets are composed

m‘fd are removed and .gravel remains; and the western flanks of the banks, as well as of coarse sand, and the change in orientation may reflect a difference in the speeds of
adjacent basins, are built up by deposits of mud and sand. storm-wave currents and tidal currents in the channel, with the eastern part

cruises over a two-year period from the fall of 1994 to the fall of 1996. This map azso

shows one of a series of 18 quadrangles (see location map) in which sea floor depth

002

The smooth valley south and east of the bank is floored with muddy sand.

information is depicted in sun-illuminated (or shaded relief) view at a scale of ' experiencing the strongest currents. A third set of bedforms, composed of finer
1:25,000, with topographic contours overprinted in blue. The image shown here Quadrangle 3 features grained sand, has formed in the deeper water (55-60 m) of the southwestern part of
uses a sun elevation angle of 45 degrees above the horizon from an azimuth of 350 This quadrangle covers the southeast corner of Stellwagen Bank and the channel the quadrangle (42°07.6"N., 70010-‘9' W. and 42006‘-8' N., 70°12.7°W.). South of g
degrees and a vertical exaggeration of four times. In effect, topographic relief is that separates the bank from Cape Cod to the south. In the northern part of the the bedform region, between 70°08"W. and 70°12°W., a smooth apron of coarse \
enhanced by having the sun illuminate the sea floor from a position 10 degrees west quadrangle, the bank surface slopes gently eastward through water depths of 30 to 55 sand extends from the northern flank of Cape Cod into the channel. 42218 | 5 i
of north, so that shadows are cast on the southern flanks of seabed features. Some m and is covered with coarse gravelly sand. A low scarp (5-10 m) at approximately
features in the images are artifacts of data collection. They are especially noticeable 42°10" N. delineates the southern edge of the bank from the channel to the south. REFERENCES CITED . ‘
where the seabed is smooth, and they in?lude small highs and lows‘ and unnatural- The sandy eastern edge of Stellwagen Bank lies in water depths of 55 to 80 m and Valriing, PC., Baker, JIL., Unger T5., and Rowerth, ET., 1997, Sea floor . . D , R e
100k1f.19 features and'p.attems that are orle.nted parallel or perpendicular to sur\'/ey extends southeastward to form the eastern threshold of the channel. The northern topography of Quadrangle 3 in the Stellwagen Bank National Marine Sanctuary . '
tracklines. For a deplctlon_ of the topogra.phxc contours alone, and for an. explanation part of the eastern bank edge is dissected by shallow downslope gullies; the central off Boston, Massachusetts: U.S. Geological Survey Open-File Report 97-504, . - Provincet0\$>
of survey and topographic data-processing methods, see the companion map by part is smooth, probably the result of recent sediment deposition; and the southern scale 1:25,000. o b . : .
Valentm'e and othe.rs (1997). Topograpl'nc contour maps of all 18 quadrangles in the part is covered by low bedforms oriented oblique to the slope of the seabed. The Vilentine, P.C., Baker, J.I., Unger, TS., and Polloni, C,, 1998, Sea floor ‘
miap series dla available on a CD-ROM in EPS, PS, Arc export, and PDF fll? formats southern half of a p’oorly deofined‘bank is located in the northeastern part of the topagraphiic map ard perspectiveview imagery.of Quadrangles 1-18, Stellwagen
(Valentine and others, 1998). Blank areas represent places where no data exists. quadrangle (42°11.6' N., 70°03.8' W.). The bank lies at 90 m water depth and is Bl Habioms) Mavine Sanlieng off Bostor, Massichusatle: 11S, Geslsgical ’
_ covered with sand ar.ld gravel and a partly bl:lri?d gravel ridge. This bank is the Survey Open-File Report 98-138, 1 CD-ROM. EAPE HED BAY L |
Regional seabed features southerr.lmost of a series of banks,. whose tops lie in 90 to 95. m of water, that extend Yslerting, P.C., Usiget, TS, and Bakes Jll.. 19995, Suilliminsted sea flcor K ‘x A
The nlqajor topographic features depicted in the map series were formed by glacial from this quadrangle northward into Quadrangle 6 (Valentine and others, 1999) topography of Quadrangle 2 in the Stellwagen Bank National Marine Sanctuary . . - N . :

processes. In broad terms, these features are interpreted here to represent a geologic off Boston, Massachusetts: U.S. Geological Survey Geologic Investigations Series

history that developed in several stages. Ice containing rock debris moved across the The east-west channel that separates Stellwagen Bank from Cape Cod lies in water Map [-2702, scale 1:25,000.

region, sculpting its surface and depositing sediment to form the large basins, banks, depths of 45 to 60 m. The shallow northern part of the channel floor is coarse- ——1999b, Sun-illuminated sea floor topography of Quadrangle 6 in the Stellwagen Tasealimmiap cuflinig fhi 18 cusrianigles ir ik seriss: Binadsngle 3
ridges, and valleys. Many other features observed here represent the latter stages of grained sand occurring as ripples and dunes in a discontinuous thin veneer on gravel. Bank National Marine Sanctuary off Boston, Massachusetts: U.S. Geological shown in blue. Stellwagen Bank National Marine Sanctuary (SBNMS)
deglaciation. They are the result of processes at work when much of the area was The deeper western and eastern parts of the channel floor are finer grained sand. ' Survey Geologic Investigations Series Map 1-2706, scale 1:25,000. : boundary indicated by dashed line. Bathymetric contours in meters.
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