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SUBMARINE PHOTOS OF COMMERCIAL SHELLFISH
OFF NORTHEASTERN UNITED STATES
By Roland L. Wigley* and K. O.

Emery*;~

Several thousand photographs of the sea bottom off the northeastern coast of the United States were taken as part of a joint study
by the Woods Hole Oceanographic Institution. the U. S. Bureau of
Commercial Fisheries. and the U. S. Geological Survey. Nearly
every photograph reveals the presence of animals living in or on the
bottom. Of special interest are the commercially valuable mollusks - -the sea scallop (Placopecten magellanicus Gmelin). surf clam
(Spisula solidissima Dillwyn). and ocean quahog (Arctica islandica
Linnaeus).
Occurrence records from the photographs correspond closely
with the dis t rib uti 0 n patterns for each species b_ased on other
sources. Living sea scallops were clearly apparent in the bottom
photographs ; of surf clams and ocean quahogs (usually buried with
only the siphons exposed) only the shells of dead specimens were
detected. All three species are restricted to the continental shelf.
and their geographic distributions overlap considerably.
The photographs may provide clues to more efficient methods
of harvesting these species.
The photographs were made at more than
300 locations between Cape Hatteras. North
Car 0 lin a. and the Gulf of Maine in water
depths from 2 to 1,810 fathoms (fig. 1). Single photographs were taken at 289 localities
(indicated by open circles in fig. 1) mostly
with a cam era incorporated within a large
clam-shell bottom sampler as part of a program of systematic sampling of the Atlantic
continental margin (Emery. Merrill, and
Trumbull. 1965). Twenty-six other sites (indicated by sol i d dots in fig. 1) are photographic stations where as many as 3.000
c losely spaced ph 0 tog rap h s were made.
These sites include: (1) remote-controlled
multi-photograph camera stations in 10 submarine canyons. and one place onthe open
continental slope; (2) a stereographic camera system m ou nt e d on the hull of the research submarine "Alvin" (Schlee. 1967) during dives in two submarine canyons. and at
two sites on the open continental slope and
three on the continental shelf; (3) multiphotograph camera (two types) mounted on
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sleds drawn along the sea floor by research
ships; (4) photographs taken with a pogo-type
multi-photograph c amera (Posgay. 1958);
and (5) mosaic mapping of part of the continental rise in sea r c h of wreckage of the
USS "Thresher" (Iselin. 1964).
The annual val u e of the com bin e d sea
scallop, surf clam, and ocean quahog fisheries is cur r e n tl y more than $16 million to
United States fishermen. Sea scallops are
the most valuable species, accounting for 80
percent of the total value. Surf clams constitute nearly 20 per c e n t of the total, and
ocean quahogs less than 1 percent.
Ex-Vessel Value of United States Landings of Three Species of
Shellfish Taken from the Continental Shelf
off Northeastern United States
Species
~ea

scallop
urf clam
pcean quahog

1945!i

1955V

1965.Y

1,887,215
629,591
109,387

11,449,000
1,365,000
47,000

13,126,307
3,197,140
11,000

~~derson and Power, 1949.
IAnderson and Power, 1957.
ILy les 1965.
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ings. All sources agree in showing that these
she 11 f ish are restricted to the continental
shelf, and that their areal distributions have
considerable overlap. Sea scallops have been
exploited throughout most of their known dis tribution area, but surf clams and ocean qua hogs are fished only locally.
Included on e ach distribution chart are station m a rks that indicate the locations where
the sp ecimens, either living or dead, were
dete cted i n photographs of the sea bot tom.
The c h arts r e veal that, with few exceptions,
the records of occurrence from sea-bottom
photographs f a ll within distributions derived
fr om catch recor ds and other sources.
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Fig. 1 - Locations off northeastern coast of Unite d States wh e re
photographs of sea bottom were made. Open circles denote
sites of single photographs; solid dots denote multi-photograph
stations.
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The quantity and value of sea scallop and
surf clam landings have incre ased mark e dly
sinc e World War II. The valu e of both species has increased five-fold during a 20-y ear
period. Ocean quahog landings, on the other
hand, diminished in quantity a nd total value
because of reduced consumer demand.
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GEOGRAPHIC DISTRIBUTION
The geographic distributions of sea scallops, surf clams, and ocean qu a hogs along the
northeastern coast of t he United States are
illustrated in figures 2, 3, and 4, respec1ive-"
ly . These charts are based on lit erature repor ts , fishery data, a nd e xperimental dredg-

Fig. 2 - The geographic distribution of se a scallops off northeast e rn
coastof United States. Crosshatching m a rks a rea where sea scallops
have been collec t ed. Circles a nd dots show locations where seafloor photogra phs revealed live sea scallops or their shells.
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Fig. 3 - The geographic distribution of surf clams off northeastern coast of United States. Crosshatching marks area where
sea clams have been collected. Circles and dots show locations
where sea-floor photographs revealed surf clam shells.

SEA SCALLOP
Atlantic Deep-Sea Scallop
Deep-Sea Scallop, Giant Scallop
The sea scallop, Placopecten magellanicus
Gmelin, 0 c cur s along the North American
coast from the Gulf of St. Lawrence to Cape
Hatteras, N. C., and is taken commercially by
both United States and Canadian fishermen.
This fishery became imp 0 r tan t just after
World War II when inc rea sed demand resulted in substantially hi g her prices. The
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Fig. 4 - The geographic distribution of ocean quahogs off northeastern coast of United States. Crosshatching marks area where
ocean quahogs have been collected . Circles and dots show locations where sea-floor photographs revealed ocean quahog
shells.

principal sea scallop stocks that were fished
during this rapid ex pan s ion of the fishery
were on Georges Bank, but r e c en t 1 Y a substantialpartof the effort has shifted to
grounds between New York and northern Virginia. The bulk of the Am e ric a n catch is
landed at New Bedford, Mass.
Sea scallops are customarily caught with
heavy steel dredges 10 to 15 feet wide operated from vessels 40 to 100 feet long. Two
dredges are towed simultaneously, each attached by a s ep ar ate towing warp. The
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discarded. Only the adductor muscle is retained; the muscles are bagged in 36-pound
lots, iced, and brought to port.
Market-size scallops are generally 31- to
6 inches in diameter (shell height) . Specimens of this size live on the sea bottom, unattached, and free to move about when disturbed. They are clearly exposed to view and
are thus readily detected in photographs of
the sea bottom. The photographs show that
in relatively soft sandy bottoms they inhabit
pockets or depressions (fig. 5) . Where the
s e diment is compact, or composed of coarse
m aterials, the pockets are small and shallow
(fig . 6).
F or "l.dditional information concerning this
species ai:.d the f ish e r y, refer to Posgay.
19 53; Bourne, 1 964 ; and Merrill and Posgay.
1 964.
SURF CLAM
Fig. 5 - A living sea scallop and shell remains of ocean quahogs
on the sea bottom . The round flat objects are live sand-dollars, Echinarachnius parma . This photograph was taken from
RjV "Albatross IV" on southeastern Georges Bank (Lat. 41°13. 5'
N., Long. 66° 38.5 ' W .) at station 45; water depth 45 fathoms;
bottom sediment light-brown coarse sand .

Atlan tic Surf Clam , Sea Clam,
B a r Cl a m , Hen Clam
The c ommercially important sur f clam
that i n h a b it s the northeastern coast of the
Unit e d States is Spisula solidissima Dillwyn,
a l arge (up to
or 8 inches long) heavy shelled b ivalve most commonly found in sandy
sedime nts. A demand for this species devel oped during World War II as a substitute for
soft c lams (Mya) and this has since developed
into a major fisher y . It started in the New
Y o r k a re a, but it is centered now in the New
J e rsey - M ary land region; most of the catch is
landed at Cape May and Point Pleasant, N. J.
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The chief means of taking surf clams is
with a hy draulic dredge. These dredges are
3 to 4 feet wide with a water jet system across
the front, 8 to 12 feet long, and ~ cod end made
of steel rings. Bottom materials and clams
in the path of the dredge are loosened by jets
of water pumped from the fiShing vessel as
the dredge is towed slowly along the bottom.
Whole clams are bagged in bushel -size lots
and brought to canneries ashore for processing.
Fig. 6 - Live
ern Georges
photo taken
water depth

sea scallops and shells on the se a bottom on westBank (Lat. 41°09. l' N . , Long. 6S043. 2' W.);
by research submarine "Alvin " during dive 215;
33 fathoms; bottom sediment brown pebbles.

d re d g e s are h auled every 1- to 1 hour, depending upon local abundance, and the contents ar e dumped o n deck. The scallops are
shucked at s ea and the viscera and shells are

Surf clams burrow into the sediment and
position themselves with their posterior end
upward so that the siphons are in contact with
the overlying water. Thus only the siphons
tips are exposed and visible. No living surf
clam shells were evident in the sea-bottom
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a rather rare species that has a similar ap pearance: Spisula polynyma Stimpson. Th
ph 0 tog rap hie occurrence records on th
chart, therefore, may include a fe\ shells of
the latter species.
For more information about the surf clam
and its fishery, see: Turner, 1953; .lerrill
and Webster, 1964; Parker, 1966; Gro lage
and Barker, 1967; Parker, 1967; and tandley and Parker, 1967.
OCEAN QUAHOG
Mahogany Quahog, Mahogany Clam,
Black Clam

Fig . 7 - Surf clam shell (top) and eroded sea scallop shell on the
sea bottom off New Jersey (Lat. 390 31.2'N., Long. 73°15.8'
W .) j photo taken by R /V "Gesnold" at station 1375j water depth
21 fathomS j bottom sediment medium and coarse brown sand.

The ocean quahog, Arctica islandica Linnaeus, occurs in North American waters from
Newfoundland to Cape Hatteras, . C. It is
found at water depths between about 5 and 80
fathoms , and is most common in sandy mud
substrates. Its shape is similar to the common quahog or hard -shell clam, Mercenaria
(Venus) mercenaria Linnaeus, but the ext rior surface ofits shell is covered with a rather thick black periostracum.
The fishery for ocean quahogs began during 1953 in Rhode Island, and interest in this
species has remained localized there and in

Fig. 8 - Surf clam shell on sea bottom with other shell fragments
and sand-dollar testsj taken bJ R /V "Gesnold" off New Jersey
(Lat. 38°52.4' N., Long. 73 45' W.) at station 1353j water
depth 24 fathomsj bottom sediment brown medium sand.

photographs; only the shells of dead specimens were detected (figs. 7 and 8).
We could not definitely distinguish in all
photographs the shells of ~. solidissima from
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ciallyexploited. Parker (1967) stated: "From
these sections [Qff Marylan<ll, com mer cia 1
f ish e r men can expect catches of about 15
bus he 1 s per 20 -minute tow . • . . " Average
market size of ocean quahogs is from 2 to 4
inc he s in 1 eng t h. They are brought to port
whole, in bushel lots.
Ocean quahogs lie buried in the sediment
just below the water-sediment interface. with
the posterior end upward, in much the same
position as hard -shell clams and surf clams.
They are not visible (except for the siphons)
from above the sediment surface; consequently. the photographs revealed only the
she 11 s of dead specimens (figs. 9 and 10).

Fig. 10 - Ocean quah08 shells 0 n the sea bottom 0 n eastern
Georges Bank (Lat. 41 10.2' N., Long. 660 31.2' W.); taken by
R/V "Gosnold" at station 1125; water depth 52 fathoms; bottom
sediment brown medium sand.

adjacent areas. The fishery has declined because of a decreasing demand for this product,
rather than a reduction in the fishable stocks.
Dense beds of ocean q u ah 0 g s occur along
large portions of the continental shelf. even
in areas where it never has been commer-

Ocean quahogs can be h a r v est e d with
hydraulic dredges. as used in the surf clam
f ish e r y. or by means of a toothed dredge
designed specifically for catching this species. Toothed d red g e s range from 2 to 3
feet wide and 4 to 8 feet long. Steel teeth 7
inches long are spaced at intervals of 1 ito
2 inches along the bottom forward edge. The
ret a in in g bag is made of 2 -inch -diameter
steel rings . Dredges are towed Slowly along
the bottom. usually by vessels 30 to 40 feet
long.
For additional i nf 0 r mat ion. refer to:
Arcisz and Neville. 1945; Merrill and Webster, 1964 ; and Parker. 1967.
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HYDRAULIC OR JET DREDGES
With this type of equipment, surf, soft, or hard c lams a r e washed out of the bottom by action of Jet s of water from
a pipe attached in front of the tooth bar. The pressured water is supp lie d by a h igh powe r ed pump o n the fishing vessel.
The shellfish are then either washed on to, or colle cted by the t ooth b a r of the dredge . T he Maryland type of hydraulic
dredge utilizes a conveyer which brings the soft clams up t o t he ve ss e l.

Hydraulic or jet dredge , surf clam

Hydraulic or je' dredge , hard clam
Hydraulic or jet dredge ,

5 0ft

clam

Note: Excerpt from Circular 109, Commercial FishiDg Gear ~ the Un ited States, for sale from the Superinte ndent 0 f Documencs, Government Printing OffIce, Wa.shmgtoD ,
D. C. 20402, single copy 40 cents .

