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DISCUSSION

Introduction

The Stellwagen Bank National Marine Sanctuary Mapping Project is a cooperative 
e�ort of the U.S. Geological Survey and the National Oceanic and Atmospheric 
Administration, with support from the University of New Brunswick and the Canadian 
Hydrographic Service.  The multibeam echo sounder survey was conducted on four 
cruises over a two-year period from the fall of 1994 to the fall of 1996.  This map 
shows one of a series of 18 quadrangles (see location map) in which sea �oor depth 
information is depicted in sun-illuminated (or shaded relief) view at a scale of 
1:25,000, 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 e�ect, topographic relief is 
enhanced by having the sun illuminate the sea �oor from a position 10 degrees west 
of north, so that shadows are cast on the southern �anks of seabed features.   Some 
features in the images are artifacts of data collection.  They are especially noticeable 
where the seabed is smooth, and they include small highs and lows and unnatural-
looking features and patterns that are oriented parallel or perpendicular to survey 
tracklines.  For a depiction of the topographic contours alone, and for an explanation 
of survey and topographic data-processing methods, see the companion map by 
Valentine and others (1997).  Topographic contour maps of all 18 quadrangles in the 
map series are available on a CD-ROM in EPS, PS, Arc export, and PDF �le formats 
(Valentine and others, 1998).  Blank areas represent places where no data exists.

Regional seabed features

The major topographic features depicted in the map series were formed by glacial 
processes.  In broad terms, these features are interpreted here to represent a geologic 
history that developed in several stages.  Ice containing rock debris moved across the 
region, sculpting its surface and depositing sediment to form the large basins, banks, 
ridges, and valleys.  Many other features observed here represent the latter stages of 
deglaciation.  They are the result of processes at work when much of the area was 
covered by stationary rotting ice, and when at the same time small valley glaciers and 
ice falls were active in and near areas of high topographic relief.  The sea invaded the 
region formerly occupied by ice, and seabed features were partly eroded and some 
new sedimentary deposits formed.  Today, the sea �oor is modi�ed mainly by strong 
southwestward-�owing bottom currents caused by storm winds from the northeast.  
These currents erode sediments from the shallow banks and transport them into the 
basins.  With time, the banks a�ected by these currents become coarser, as sand and 
mud are removed and gravel remains; and the western �anks of the banks, as well as 
adjacent basins, are built up by deposits of mud and sand.

Quadrangle 8 features

This quadrangle covers the north-central part of Stellwagen Bank, part of the 
northeastern �ank of the bank, and an embayment of Stellwagen Basin into the 
western �ank of the bank.  The bank crest is relatively �at and lies at a water depth of 
less than 30 m, where it is covered with sand and gravelly sand.  The bank slopes 
gently northeastward through water depths of 35 to 70 m.  From 35 to 50 m it is 
covered with sand and gravel, including some boulder piles and ridges.  In the 50- to 
70-meter interval, the surface generally is very rough due to the presence of boulder 
ridges and some depressions.  The depressions possibly outline the former locations of 
masses of melting glacial ice.  In the east-central and southeastern parts of the 
quadrangle, on the bank's northeastern �ank, a variety of sand deposits and bedforms 
at depths of 60 m and less indicate movement of sand from northeast to southwest by 
storm-wave currents.  These deposits are a series of coarse- and �ne-grained sand 
bodies that have segregated during transport.  In much of this area, the deposits are 
long, linear, and northwest trending (42 ° 20.5 '  N., 70 °14.2 ' W.).  In the southern part 
of the quadrangle, in water depths of 30 to 35 m (42 ° 20.5 '  N., 70 ° 17.5 '  W.), parallel 
boulder ridges having a relief of several meters trend northeast and temporarily anchor 
migrating deposits of coarse and �ne sand.  Similar boulder ridges are present on the 
bank crest to the south in Quadrangle 5 (Valentine and others, 1999a).  In the 
northwest corner of the quadrangle, at water depths of 35 to 50 m, the bank margin 
is capped by a sand sheet.  The bank's northern �ank slopes steeply through water 
depths of 50 to 90 m to form the eastern part of the head of a northwest-trending 
glacial valley that extends into Quadrangles 7 and 10 (Valentine and others 1999b, 
2000).  The valley head is covered with �ne-grained sand that becomes muddy with 
depth.  The head of an adjacent, parallel valley to the east incises the northern �ank 
at 70 °21 ' W. in water depths of 65 to 80 m and extends northwestward into 
Quadrangle 11 (Valentine and others, 1999c).

In the southwestern part of the quadrangle, Stellwagen Bank is separated from 
Stellwagen Basin to the southwest by a northwest-trending escarpment that varies 
from 25 to 45 m in height.  The bank edge is sand and gravelly sand except where it 
is armored by a gravel pavement in the area lying between 42 ° 21 ' N. and 42 ° 22 '  N.   
A band of irregular seabed (600 to 1000 m wide) along the base of the escarpment 
(north of 42 °21 ' N.) that is characterized by small mounds and depressions is 
interpreted to be glacial debris deposited by ice that �owed o� the bank.  This deposit 
is lightly veneered with mud in its southeastern part; to the northwest, however, and 
extending into Quadrangle 7 (Valentine and others, 1999b), it is covered with sand 
and mud that has been transported o� the bank.  The foot of the escarpment in the 
southern part of the quadrangle is marked by a narrow ridge (42 ° 19.5 '  N. to 42 ° 21.7 ' 
N.) that parallels topography and is interpreted to be a lateral moraine (a deposit of 

rock debris piled up at the edge of moving ice) now covered by muddy sand.  The 
relatively smooth �oor of Stellwagen Basin ranges in depth from 70 to 105 m; it is 
covered with muddy sand below the bank escarpment and with mud farther west.  The 
southern margin of the basin here is bounded by a spur of Stellwagen Bank and a 
small adjacent bank that have a relief of 15 to 25 m and are covered with sand and 
gravel, including boulders (see adjacent Quadrangle 5 map; Valentine and others, 
1999a).   On the western edge of the quadrangle, between  42 ° 21 ' N. and 42 ° 22 ' N., 
the smooth, almost �at mud �oor is interrupted by shallow irregular depressions and 
low mounds that lie near similar features in Quadrangle 7 to the west (Valentine and 
others, 1999b).  These features range up to several hundred meters in length, and 
observations have shown the mounds, in some places, to be patches of gravel, 
including boulders, that are frequented by ground�sh.  Boulders and smaller gravel 
have been observed in the bottom of pits in the mud in which �sh are present.  The 
depressions are interpreted to have been formed by the scouring actions of ground�sh 
that have exposed the gravel habitat and prevented its burial by basin mud. 

REFERENCES CITED

Valentine, P.C., Unger, T.S., Baker, J.L., and Roworth, E.T., 1997, Sea �oor 
topography of Quadrangle 8 in the Stellwagen Bank National Marine Sanctuary 
o� Boston, Massachusetts:  U.S. Geological Survey Open-File Report 97–509, 
scale 1:25,000.

Valentine, P.C., Baker, J.L., Unger, T.S., and Polloni, C., 1998, Sea �oor 
topographic map and perspective-view imagery of Quadrangles 1–18, Stellwagen 
Bank National Marine Sanctuary o� Boston, Massachusetts:  U.S. Geological 
Survey Open-File Report 98–138, 1 CD-ROM.

Valentine, P.C., Baker, J.L., and Unger, T.S., 1999a, Sun-illuminated sea �oor 
topography of Quadrangle 5 in the Stellwagen Bank National Marine Sanctuary 
o� Boston, Massachusetts:  U.S. Geological Survey Geologic Investigations Series 
Map I–2705, scale 1:25,000.

——1999b, Sun-illuminated sea �oor topography of Quadrangle 7 in the Stellwagen 
Bank National Marine Sanctuary o� Boston, Massachusetts:  U.S. Geological 
Survey Geologic Investigations Series Map I–2707, scale 1:25,000.

——1999c, Sun-illuminated sea �oor topography of Quadrangle 11 in the Stellwagen 
Bank National Marine Sanctuary o� Boston, Massachusetts:  U.S. Geological 
Survey Geologic Investigations Series Map I–2711, scale 1:25,000.

Valentine, P.C., Unger, T.S., and Baker, J.L., 2000, Sun-illuminated sea �oor 
topography of Quadrangle 10 in the Stellwagen Bank National Marine Sanctuary 
o� Boston, Massachusetts:  U.S. Geological Survey Geologic Investigations Series 
Map I–2710, scale 1:25,000.

INTERIOR—GEOLOGICAL SURVEY, RESTON, VA—1999 

Mercator projection

Geodetic Reference System 1980; North American Datum 1983
Longitude of central meridian 70 °19' W.; latitude of true scale 41 ° 39' N.
False easting 0 m; false northing 0 m

This map is not intended for navigational purposes.

70°14'70°16'70°18'70°20'70°22'70°24'

42°20'

42°26'

42°22'

42°24'

70°15'70°17'70°19'70°21'70°23'

42°21'

42°23'

42°25'

42°20'

42°26'

42°22'

42°24'

42°21'

42°23'

42°25'

70°14'70°16'70°18'70°20'70°22'70°24' 70°15'70°17'70°19'70°21'70°23'

GEOLOGIC INVESTIGATIONS SERIES
 MAP I–2708

Prepared in cooperation with the

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(
!(

!(

!( !(

!(

!(

!(

!(
!(!(

!(

!(

!(
!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(
!(

!( !(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(!(!(
!(

!(

!(

!( !(

!(
!(

!(
!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(
!(

!(

!(

!(

!( !(
!( !(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(
!(

!(

!( !(

!(

!(
!(

!( !(

!(

!(

!(

!(
!(

!(!(!(
!(!(

!(

!(

!(
!(

!(

!( !(

!( !(

!(!( !( !(
!(

!(
!(

!(

!(

!(

!(
!(

!(
!(

!(

!(

!(
!(

!(

!(!(
!(

!(

!(

!(!(
!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!( !(

!(

!(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

3138

3137

3136

3135

3134

3133

3132

3130

3129

3128

3127

3126

3125

3121

3120

2310
2309

2308

2307

2306

2305

2304

2303

2302

2301

2300

2298

2297

2296

2295

2294

2293

2292

2291
2290

2289

22882287

2286

22852284

2283

2282

2281

2280

2279

2278

2277

22762275

2274
2273

2272

2270

2269

2268

2267

2266

2263

2262

2261

2260

2259

2258

22532252

2251

2250

2249

2242

2240

2239

2238

1981

1979
1978 1977 1976

1975

19591957

1956

1953 1952
1951 1950

1949

1948

1947
1946

19341933
19321931

19301929
1928

1927 1926

1925

1924 1923 1922 1921 1920 1919
1918 1917

1914

1903

1902 1901

1894
18931892

1888

3904

3409 3408

3407

1541

1540

2234

2233

2232

2231

2230

2229

2095

2094

2093

2066

2065
2062 2061 2060

2059
2058

2057

2056

2055

2054

2053

2051

2050
2049

2048

2047

1993199219911990
1989

1988
1987

1986

1985

198419831982

1974
1973

1972
1971 1970

1969

19661965
196419631962

19611960

1945

1944 1943 1942 1941

19381937
1936

1935

2292.1

2266.1

2230.5

2230.4 2230.3

1953.1 1947.1

1933.3

1933.2

1933.1

1914.1

1910.1

1903.1

1891.11890.1

2230.2

2230.1

2056.1

1986.1
1981.1

1974.1 1973.1

1952.1

1933.4

2257

1883

1882

1881

1880

1879

18531852

1851

1849

1848

1754

1753

1752

1641

1640

1639
1638

1637

1636
1635 1634

1603

1602

1601

1600

1599

1598

1597

1596

1595

1594

1593

1592

1591

1588

1587

1586

1585

1584

1578

1913

1912
191119101909

1908
1907

1906 1905 1904

1900

1899

1896
1895

18911890
1889

1357

1356

1355

1354

1353

1352

1351

1539

1538

2237

1219

1218

1207

1205

2063

1641.1

1893.1

1357.1

http://nantucket.er.usgs.gov/?level=search&searchterms=2238%3B%2Bq8_2238
http://nantucket.er.usgs.gov/?level=search&searchterms=2065%3B%2Bq8_2065
http://nantucket.er.usgs.gov/?level=search&searchterms=2239%3B%2Bq8_2239
http://nantucket.er.usgs.gov/?level=search&searchterms=2249%3B%2Bq8_2249
http://nantucket.er.usgs.gov/?level=search&searchterms=2051%3B%2Bq8_2051
http://nantucket.er.usgs.gov/?level=search&searchterms=1979%3B%2Bq8_1979
http://nantucket.er.usgs.gov/?level=search&searchterms=1978%3B%2Bq8_1978
http://nantucket.er.usgs.gov/?level=search&searchterms=2250%3B%2Bq8_2250
http://nantucket.er.usgs.gov/?level=search&searchterms=2251%3B%2Bq8_2251
http://nantucket.er.usgs.gov/?level=search&searchterms=2050%3B%2Bq8_2050
http://nantucket.er.usgs.gov/?level=search&searchterms=1977%3B%2Bq8_1977
http://nantucket.er.usgs.gov/?level=search&searchterms=2252%3B%2Bq8_2252
http://nantucket.er.usgs.gov/?level=search&searchterms=2260%3B%2Bq8_2260
http://nantucket.er.usgs.gov/?level=search&searchterms=2049%3B%2Bq8_2049
http://nantucket.er.usgs.gov/?level=search&searchterms=3137%3B%2Bq8_3137
http://nantucket.er.usgs.gov/?level=search&searchterms=2259%3B%2Bq8_2259
http://nantucket.er.usgs.gov/?level=search&searchterms=1956%3B%2Bq8_1956
http://nantucket.er.usgs.gov/?level=search&searchterms=1957%3B%2Bq8_1957
http://nantucket.er.usgs.gov/?level=search&searchterms=2266%3B%2Bq8_2266
http://nantucket.er.usgs.gov/?level=search&searchterms=2266a%3B%2Bq8_2266a
http://nantucket.er.usgs.gov/?level=search&searchterms=1953%3B%2Bq8_1953
http://nantucket.er.usgs.gov/?level=search&searchterms=1953a%3B%2Bq8_1953a
http://nantucket.er.usgs.gov/?level=search&searchterms=1952%3B%2Bq8_1952
http://nantucket.er.usgs.gov/?level=search&searchterms=1952a%3B%2Bq8_1952a
http://nantucket.er.usgs.gov/?level=search&searchterms=1951%3B%2Bq8_1951
http://nantucket.er.usgs.gov/?level=search&searchterms=2272%3B%2Bq8_2272
http://nantucket.er.usgs.gov/?level=search&searchterms=1928%3B%2Bq8_1928
http://nantucket.er.usgs.gov/?level=search&searchterms=1929%3B%2Bq8_1929
http://nantucket.er.usgs.gov/?level=search&searchterms=1930%3B%2Bq8_1930
http://nantucket.er.usgs.gov/?level=search&searchterms=2280%3B%2Bq8_2280
http://nantucket.er.usgs.gov/?level=search&searchterms=2279%3B%2Bq8_2279
http://nantucket.er.usgs.gov/?level=search&searchterms=2291%3B%2Bq8_2291
http://nantucket.er.usgs.gov/?level=search&searchterms=2292%3B%2Bq8_2292
http://nantucket.er.usgs.gov/?level=search&searchterms=2292a%3B%2Bq8_2292a
http://nantucket.er.usgs.gov/?level=search&searchterms=1925%3B%2Bq8_1925
http://nantucket.er.usgs.gov/?level=search&searchterms=1926%3B%2Bq8_1926
http://nantucket.er.usgs.gov/?level=search&searchterms=1927%3B%2Bq8_1927
http://nantucket.er.usgs.gov/?level=search&searchterms=1982%3B%2Bq8_1982
http://nantucket.er.usgs.gov/?level=search&searchterms=1983%3B%2Bq8_1983
http://nantucket.er.usgs.gov/?level=search&searchterms=1984%3B%2Bq8_1984
http://nantucket.er.usgs.gov/?level=search&searchterms=1987%3B%2Bq8_1987
http://nantucket.er.usgs.gov/?level=search&searchterms=1988%3B%2Bq8_1988
http://nantucket.er.usgs.gov/?level=search&searchterms=1981%3B%2Bq8_1981
http://nantucket.er.usgs.gov/?level=search&searchterms=1981a%3B%2Bq8_1981a
http://nantucket.er.usgs.gov/?level=search&searchterms=3904%3B%2Bq8_3904
http://nantucket.er.usgs.gov/?level=search&searchterms=2296%3B%2Bq8_2296
http://nantucket.er.usgs.gov/?level=search&searchterms=2056%3B%2Bq8_2056
http://nantucket.er.usgs.gov/?level=search&searchterms=2237%3B%2Bq8_2237
http://nantucket.er.usgs.gov/?level=search&searchterms=2297%3B%2Bq8_2297
http://nantucket.er.usgs.gov/?level=search&searchterms=1989%3B%2Bq8_1989
http://nantucket.er.usgs.gov/?level=search&searchterms=1990%3B%2Bq8_1990
http://nantucket.er.usgs.gov/?level=search&searchterms=1991%3B%2Bq8_1991
http://nantucket.er.usgs.gov/?level=search&searchterms=2055%3B%2Bq8_2055
http://nantucket.er.usgs.gov/?level=search&searchterms=2304%3B%2Bq8_2304
http://nantucket.er.usgs.gov/?level=search&searchterms=2054%3B%2Bq8_2054
http://nantucket.er.usgs.gov/?level=search&searchterms=2053%3B%2Bq8_2053
http://nantucket.er.usgs.gov/?level=search&searchterms=1888%3B%2Bq8_1888
http://nantucket.er.usgs.gov/?level=search&searchterms=1992%3B%2Bq8_1992
http://nantucket.er.usgs.gov/?level=search&searchterms=1986%3B%2Bq8_1986
http://nantucket.er.usgs.gov/?level=search&searchterms=1986a%3B%2Bq8_1986a
http://nantucket.er.usgs.gov/?level=search&searchterms=1993%3B%2Bq8_1993
http://nantucket.er.usgs.gov/?level=search&searchterms=2298%3B%2Bq8_2298
http://nantucket.er.usgs.gov/?level=search&searchterms=1910a%3B%2Bq8_1910a
http://nantucket.er.usgs.gov/?level=search&searchterms=3126%3B%2Bq8_3126
http://nantucket.er.usgs.gov/?level=search&searchterms=2309%3B%2Bq8_2309
http://nantucket.er.usgs.gov/?level=search&searchterms=1903%3B%2Bq8_1903
http://nantucket.er.usgs.gov/?level=search&searchterms=1903a%3B%2Bq8_1903a
http://nantucket.er.usgs.gov/?level=search&searchterms=1948%3B%2Bq8_1948
http://nantucket.er.usgs.gov/?level=search&searchterms=2306%3B%2Bq8_2306
http://nantucket.er.usgs.gov/?level=search&searchterms=2305%3B%2Bq8_2305
http://nantucket.er.usgs.gov/?level=search&searchterms=1890a%3B%2Bq8_1890a
http://nantucket.er.usgs.gov/?level=search&searchterms=2307%3B%2Bq8_2307
http://nantucket.er.usgs.gov/?level=search&searchterms=1891a%3B%2Bq8_1891a
http://nantucket.er.usgs.gov/?level=search&searchterms=2308%3B%2Bq8_2308
http://nantucket.er.usgs.gov/?level=search&searchterms=1985%3B%2Bq8_1985
http://nantucket.er.usgs.gov/?level=search&searchterms=2293%3B%2Bq8_2293
http://nantucket.er.usgs.gov/?level=search&searchterms=1924%3B%2Bq8_1924
http://nantucket.er.usgs.gov/?level=search&searchterms=1923%3B%2Bq8_1923
http://nantucket.er.usgs.gov/?level=search&searchterms=1922%3B%2Bq8_1922
http://nantucket.er.usgs.gov/?level=search&searchterms=1921%3B%2Bq8_1921
http://nantucket.er.usgs.gov/?level=search&searchterms=2285%3B%2Bq8_2285
http://nantucket.er.usgs.gov/?level=search&searchterms=2284%3B%2Bq8_2284
http://nantucket.er.usgs.gov/?level=search&searchterms=2282%3B%2Bq8_2282
http://nantucket.er.usgs.gov/?level=search&searchterms=2281%3B%2Bq8_2281
http://nantucket.er.usgs.gov/?level=search&searchterms=2294%3B%2Bq8_2294
http://nantucket.er.usgs.gov/?level=search&searchterms=1931%3B%2Bq8_1931
http://nantucket.er.usgs.gov/?level=search&searchterms=1932%3B%2Bq8_1932
http://nantucket.er.usgs.gov/?level=search&searchterms=1933%3B%2Bq8_1933
http://nantucket.er.usgs.gov/?level=search&searchterms=1933a%3B%2Bq8_1933a
http://nantucket.er.usgs.gov/?level=search&searchterms=1933b%3B%2Bq8_1933b
http://nantucket.er.usgs.gov/?level=search&searchterms=1933c%3B%2Bq8_1933c
http://nantucket.er.usgs.gov/?level=search&searchterms=1934%3B%2Bq8_1934
http://nantucket.er.usgs.gov/?level=search&searchterms=2283%3B%2Bq8_2283
http://nantucket.er.usgs.gov/?level=search&searchterms=2273%3B%2Bq8_2273
http://nantucket.er.usgs.gov/?level=search&searchterms=2274%3B%2Bq8_2274
http://nantucket.er.usgs.gov/?level=search&searchterms=2275%3B%2Bq8_2275
http://nantucket.er.usgs.gov/?level=search&searchterms=2276%3B%2Bq8_2276
http://nantucket.er.usgs.gov/?level=search&searchterms=1945%3B%2Bq8_1945
http://nantucket.er.usgs.gov/?level=search&searchterms=1946%3B%2Bq8_1946
http://nantucket.er.usgs.gov/?level=search&searchterms=1947%3B%2Bq8_1947
http://nantucket.er.usgs.gov/?level=search&searchterms=1947a%3B%2Bq8_1947a
http://nantucket.er.usgs.gov/?level=search&searchterms=3132%3B%2Bq8_3132
http://nantucket.er.usgs.gov/?level=search&searchterms=3133%3B%2Bq8_3133
http://nantucket.er.usgs.gov/?level=search&searchterms=3130%3B%2Bq8_3130
http://nantucket.er.usgs.gov/?level=search&searchterms=3121%3B%2Bq8_3121
http://nantucket.er.usgs.gov/?level=search&searchterms=1950%3B%2Bq8_1950
http://nantucket.er.usgs.gov/?level=search&searchterms=2267%3B%2Bq8_2267
http://nantucket.er.usgs.gov/?level=search&searchterms=3134%3B%2Bq8_3134
http://nantucket.er.usgs.gov/?level=search&searchterms=2268%3B%2Bq8_2268
http://nantucket.er.usgs.gov/?level=search&searchterms=2269%3B%2Bq8_2269
http://nantucket.er.usgs.gov/?level=search&searchterms=1961%3B%2Bq8_1961
http://nantucket.er.usgs.gov/?level=search&searchterms=2262%3B%2Bq8_2262
http://nantucket.er.usgs.gov/?level=search&searchterms=1960%3B%2Bq8_1960
http://nantucket.er.usgs.gov/?level=search&searchterms=2261%3B%2Bq8_2261
http://nantucket.er.usgs.gov/?level=search&searchterms=3120%3B%2Bq8_3120
http://nantucket.er.usgs.gov/?level=search&searchterms=1959%3B%2Bq8_1959
http://nantucket.er.usgs.gov/?level=search&searchterms=3135%3B%2Bq8_3135
http://nantucket.er.usgs.gov/?level=search&searchterms=2253%3B%2Bq8_2253
http://nantucket.er.usgs.gov/?level=search&searchterms=1976%3B%2Bq8_1976
http://nantucket.er.usgs.gov/?level=search&searchterms=1975%3B%2Bq8_1975
http://nantucket.er.usgs.gov/?level=search&searchterms=3136%3B%2Bq8_3136
http://nantucket.er.usgs.gov/?level=search&searchterms=2048%3B%2Bq8_2048
http://nantucket.er.usgs.gov/?level=search&searchterms=2047%3B%2Bq8_2047
http://nantucket.er.usgs.gov/?level=search&searchterms=1974%3B%2Bq8_1974
http://nantucket.er.usgs.gov/?level=search&searchterms=1974a%3B%2Bq8_1974a
http://nantucket.er.usgs.gov/?level=search&searchterms=2242%3B%2Bq8_2242
http://nantucket.er.usgs.gov/?level=search&searchterms=1973%3B%2Bq8_1973
http://nantucket.er.usgs.gov/?level=search&searchterms=1973a%3B%2Bq8_1973a
http://nantucket.er.usgs.gov/?level=search&searchterms=2059%3B%2Bq8_2059
http://nantucket.er.usgs.gov/?level=search&searchterms=2060%3B%2Bq8_2060
http://nantucket.er.usgs.gov/?level=search&searchterms=2061%3B%2Bq8_2061
http://nantucket.er.usgs.gov/?level=search&searchterms=2240%3B%2Bq8_2240
http://nantucket.er.usgs.gov/?level=search&searchterms=2062%3B%2Bq8_2062
http://nantucket.er.usgs.gov/?level=search&searchterms=3138%3B%2Bq8_3138
http://nantucket.er.usgs.gov/?level=search&searchterms=2263%3B%2Bq8_2263
http://nantucket.er.usgs.gov/?level=search&searchterms=1963%3B%2Bq8_1963
http://nantucket.er.usgs.gov/?level=search&searchterms=1964%3B%2Bq8_1964
http://nantucket.er.usgs.gov/?level=search&searchterms=1965%3B%2Bq8_1965
http://nantucket.er.usgs.gov/?level=search&searchterms=1966%3B%2Bq8_1966
http://nantucket.er.usgs.gov/?level=search&searchterms=2231%3B%2Bq8_2231
http://nantucket.er.usgs.gov/?level=search&searchterms=1972%3B%2Bq8_1972
http://nantucket.er.usgs.gov/?level=search&searchterms=1971%3B%2Bq8_1971
http://nantucket.er.usgs.gov/?level=search&searchterms=3409%3B%2Bq8_3409
http://nantucket.er.usgs.gov/?level=search&searchterms=3407%3B%2Bq8_3407
http://nantucket.er.usgs.gov/?level=search&searchterms=2230%3B%2Bq8_2230
http://nantucket.er.usgs.gov/?level=search&searchterms=3408%3B%2Bq8_3408
http://nantucket.er.usgs.gov/?level=search&searchterms=1970%3B%2Bq8_1970
http://nantucket.er.usgs.gov/?level=search&searchterms=2230a%3B%2Bq8_2230a
http://nantucket.er.usgs.gov/?level=search&searchterms=2230b%3B%2Bq8_2230b
http://nantucket.er.usgs.gov/?level=search&searchterms=2230c%3B%2Bq8_2230c
http://nantucket.er.usgs.gov/?level=search&searchterms=2230d%3B%2Bq8_2230d
http://nantucket.er.usgs.gov/?level=search&searchterms=2230e%3B%2Bq8_2230e
http://nantucket.er.usgs.gov/?level=search&searchterms=2229%3B%2Bq8_2229
http://nantucket.er.usgs.gov/?level=search&searchterms=1969%3B%2Bq8_1969
http://nantucket.er.usgs.gov/?level=search&searchterms=2057%3B%2Bq8_2057
http://nantucket.er.usgs.gov/?level=search&searchterms=2058%3B%2Bq8_2058
http://nantucket.er.usgs.gov/?level=search&searchterms=2258%3B%2Bq8_2258
http://nantucket.er.usgs.gov/?level=search&searchterms=2066%3B%2Bq8_2066
http://nantucket.er.usgs.gov/?level=search&searchterms=3128%3B%2Bq8_3128
http://nantucket.er.usgs.gov/?level=search&searchterms=2095%3B%2Bq8_2095
http://nantucket.er.usgs.gov/?level=search&searchterms=1944%3B%2Bq8_1944
http://nantucket.er.usgs.gov/?level=search&searchterms=1949%3B%2Bq8_1949
http://nantucket.er.usgs.gov/?level=search&searchterms=1943%3B%2Bq8_1943
http://nantucket.er.usgs.gov/?level=search&searchterms=2056a%3B%2Bq8_2056a
http://nantucket.er.usgs.gov/?level=search&searchterms=2270%3B%2Bq8_2270
http://nantucket.er.usgs.gov/?level=search&searchterms=1942%3B%2Bq8_1942
http://nantucket.er.usgs.gov/?level=search&searchterms=1941%3B%2Bq8_1941
http://nantucket.er.usgs.gov/?level=search&searchterms=1541%3B%2Bq8_1541
http://nantucket.er.usgs.gov/?level=search&searchterms=2232%3B%2Bq8_2232
http://nantucket.er.usgs.gov/?level=search&searchterms=2094%3B%2Bq8_2094
http://nantucket.er.usgs.gov/?level=search&searchterms=2277%3B%2Bq8_2277
http://nantucket.er.usgs.gov/?level=search&searchterms=3129%3B%2Bq8_3129
http://nantucket.er.usgs.gov/?level=search&searchterms=3127%3B%2Bq8_3127
http://nantucket.er.usgs.gov/?level=search&searchterms=1935%3B%2Bq8_1935
http://nantucket.er.usgs.gov/?level=search&searchterms=1936%3B%2Bq8_1936
http://nantucket.er.usgs.gov/?level=search&searchterms=2093%3B%2Bq8_2093
http://nantucket.er.usgs.gov/?level=search&searchterms=1937%3B%2Bq8_1937
http://nantucket.er.usgs.gov/?level=search&searchterms=1938%3B%2Bq8_1938
http://nantucket.er.usgs.gov/?level=search&searchterms=2278%3B%2Bq8_2278
http://nantucket.er.usgs.gov/?level=search&searchterms=2286%3B%2Bq8_2286
http://nantucket.er.usgs.gov/?level=search&searchterms=2287%3B%2Bq8_2287
http://nantucket.er.usgs.gov/?level=search&searchterms=2288%3B%2Bq8_2288
http://nantucket.er.usgs.gov/?level=search&searchterms=1540%3B%2Bq8_1540
http://nantucket.er.usgs.gov/?level=search&searchterms=2290%3B%2Bq8_2290
http://nantucket.er.usgs.gov/?level=search&searchterms=2289%3B%2Bq8_2289
http://nantucket.er.usgs.gov/?level=search&searchterms=1917%3B%2Bq8_1917
http://nantucket.er.usgs.gov/?level=search&searchterms=2234%3B%2Bq8_2234
http://nantucket.er.usgs.gov/?level=search&searchterms=2233%3B%2Bq8_2233
http://nantucket.er.usgs.gov/?level=search&searchterms=1918%3B%2Bq8_1918
http://nantucket.er.usgs.gov/?level=search&searchterms=1919%3B%2Bq8_1919
http://nantucket.er.usgs.gov/?level=search&searchterms=1920%3B%2Bq8_1920
http://nantucket.er.usgs.gov/?level=search&searchterms=2295%3B%2Bq8_2295
http://nantucket.er.usgs.gov/?level=search&searchterms=2303%3B%2Bq8_2303
http://nantucket.er.usgs.gov/?level=search&searchterms=2301%3B%2Bq8_2301
http://nantucket.er.usgs.gov/?level=search&searchterms=1914%3B%2Bq8_1914
http://nantucket.er.usgs.gov/?level=search&searchterms=1914a%3B%2Bq8_1914a
http://nantucket.er.usgs.gov/?level=search&searchterms=3125%3B%2Bq8_3125
http://nantucket.er.usgs.gov/?level=search&searchterms=2302%3B%2Bq8_2302
http://nantucket.er.usgs.gov/?level=search&searchterms=2300%3B%2Bq8_2300
http://nantucket.er.usgs.gov/?level=search&searchterms=1902%3B%2Bq8_1902
http://nantucket.er.usgs.gov/?level=search&searchterms=1901%3B%2Bq8_1901
http://nantucket.er.usgs.gov/?level=search&searchterms=2310%3B%2Bq8_2310
http://nantucket.er.usgs.gov/?level=search&searchterms=1892%3B%2Bq8_1892
http://nantucket.er.usgs.gov/?level=search&searchterms=1893%3B%2Bq8_1893
http://nantucket.er.usgs.gov/?level=search&searchterms=1894%3B%2Bq8_1894

	STA 2238: 
	STA 2065: 
	STA 2239: 
	STA 2249: 
	STA 2051: 
	STA 1979: 
	STA 1978: 
	STA 2250: 
	STA 2251: 
	STA 2050: 
	STA 2063: 
	STA 1977: 
	STA 2252: 
	STA 2260: 
	STA 2049: 
	STA 3137: 
	STA 2259: 
	STA 1956: 
	STA 1957: 
	STA 2266: 
	STATION 2266: 
	1: 

	STA 1953: 
	STATION 1953: 
	1: 

	STA 1952: 
	STATION 1952: 
	1: 

	STA 1951: 
	STA 2272: 
	STA 1928: 
	STA 1929: 
	STA 1930: 
	STA 2280: 
	STA 2279: 
	STA 2291: 
	STA 1879: 
	STA 1851: 
	STA 2292: 
	STATION 2292: 
	1: 

	STA 1925: 
	STA 1926: 
	STA 1927: 
	STA 1982: 
	STA 1983: 
	STA 1984: 
	STA 1987: 
	STA 1988: 
	STA 1981: 
	STATION 1981: 
	1: 

	STA 3904: 
	STA 2296: 
	STA 2056: 
	STA 2237: 
	STA 1852: 
	STA 1880: 
	STA 2297: 
	STA 1989: 
	STA 1990: 
	STA 2055: 
	STA 2304: 
	STA 1578: 
	STA 2054: 
	STA 2053: 
	STA 1888: 
	STA 1591: 
	STA 1585: 
	STA 1906: 
	STA 1584: 
	STA 1992: 
	STA 1592: 
	STA 1907: 
	STA 1986: 
	STA 1908: 
	STATION 1986: 
	1: 

	STA 1993: 
	STA 1909: 
	STA 2298: 
	STA 1910: 
	STATION 1910: 
	1: 

	STA 3126: 
	STA 2309: 
	STA 1903: 
	STATION 1903: 
	1: 

	STA 1948: 
	STA 1904: 
	STA 1905: 
	STA 2306: 
	STA 1586: 
	STA 1587: 
	STA 1889: 
	STA 2305: 
	STA 1588: 
	STA 1890: 
	STATION 1890: 
	1: 

	STA 1641: 
	STATION 1641: 
	1: 

	STA 1205: 
	STA 2307: 
	STA 1351: 
	STA 1891: 
	STATION 1891: 
	1: 

	STA 1352: 
	STA 2308: 
	STA 1593: 
	STA 1594: 
	STA 1882: 
	STA 1883: 
	STA 1752: 
	STA 1753: 
	STA 1595: 
	STA 1985: 
	STA 2293: 
	STA 1596: 
	STA 1881: 
	STA 1754: 
	STA 1853: 
	STA 1924: 
	STA 1597: 
	STA 1923: 
	STA 1922: 
	STA 1921: 
	STA 2285: 
	STA 2284: 
	STA 1598: 
	STA 2282: 
	STA 2281: 
	STA 2294: 
	STA 1931: 
	STA 1932: 
	STA 1933: 
	STATION 1933: 
	1: 

	STATIO 1933: 
	2: 

	STATI 1933: 
	3: 

	STAT 1933: 
	4: 

	STA 1934: 
	STA 1599: 
	STA 1600: 
	STA 2283: 
	STA 2273: 
	STA 2274: 
	STA 2275: 
	STA 2276: 
	STA 1601: 
	STA 1945: 
	STA 1946: 
	STA 1947: 
	STATION 1947: 
	1: 

	STA 3132: 
	STA 3133: 
	STA 3130: 
	STA 3121: 
	STA 1950: 
	STA 2267: 
	STA 3134: 
	STA 2268: 
	STA 2269: 
	STA 1961: 
	STA 1962: 
	STA 2262: 
	STA 1960: 
	STA 2261: 
	STA 3120: 
	STA 1959: 
	STA 3135: 
	STA 2253: 
	STA 1976: 
	STA 1975: 
	STA 3136: 
	STA 2048: 
	STA 2047: 
	STA 1974: 
	STATION 1974: 
	1: 

	STA 2242: 
	STA 1973: 
	STATION 1973: 
	1: 

	STA 2059: 
	STA 2060: 
	STA 2061: 
	STA 2240: 
	STA 2062: 
	STA 3138: 
	STA 2263: 
	STA 1963: 
	STA 1964: 
	STA 1965: 
	STA 1966: 
	STA 2231: 
	STA 2257: 
	STA 1972: 
	STA 1971: 
	STA 3409: 
	STA 3407: 
	STA 2230: 
	STA 3408: 
	STA 1970: 
	STATION 2230: 
	1: 

	STATIO 2230: 
	2: 

	STATI 2230: 
	3: 

	STAT 2230: 
	4: 

	STATT 2230: 
	5: 

	STA 2229: 
	STA 1969: 
	STA 2057: 
	STA 2058: 
	STA 2258: 
	STA 2066: 
	STA 3128: 
	STA 1603: 
	STA 1602: 
	STA 2095: 
	STA 1944: 
	STA 1848: 
	STA 1849: 
	STA 1949: 
	STA 1943: 
	STATION 2056: 
	1: 

	STA 2270: 
	STA 1942: 
	STA 1941: 
	STA 1541: 
	STA 1207: 
	STA 2232: 
	STA 2094: 
	STA 2277: 
	STA 3129: 
	STA 3127: 
	STA 1935: 
	STA 1936: 
	STA 2093: 
	STA 1937: 
	STA 1938: 
	STA 2278: 
	STA 2286: 
	STA 2287: 
	STA 2288: 
	STA 1540: 
	STA 2290: 
	STA 2289: 
	STA 1219: 
	STA 1917: 
	STA 2234: 
	STA 2233: 
	STA 1918: 
	STA 1919: 
	STA 1920: 
	STA 2295: 
	STA 1539: 
	STA 1538: 
	STA 1218: 
	STA 2303: 
	STA 1911: 
	STA 1912: 
	STA 2301: 
	STA 1357: 
	STATION 1357: 
	1: 

	STA 1913: 
	STA 1914: 
	STATION 1914: 
	1: 

	STA 3125: 
	STA 1356: 
	STA 1355: 
	STA 2302: 
	STA 2300: 
	STA 1354: 
	STA 1902: 
	STA 1901: 
	STA 1900: 
	STA 1899: 
	STA 2310: 
	STA 1353: 
	STA 1892: 
	STA 1640: 
	STA 1639: 
	STATION 1893: 
	1: 

	STA 1893: 
	STA 1638: 
	STA 1637: 
	STA 1636: 
	STA 1635: 
	STA 1634: 
	STA 1894: 
	STA 1895: 
	STA 1896: 
	STA 1991: 


