THE ABUNDANCE
DISTRIBUTION OF

AND
HARD CLAMS

IN

NANTUCKET SOUND, MASSACHUSETTS
1958
Marine Biological Laboratory

OCl
WOODS

SPECIAL SCIENTIFIC REPORT-FISHERIES

Na

V

,..

1960

HOLE, MASS.

354

Secretary
United States Department of the Interior. Fred A. Seaton,
Comnnissioner
Fish and Wildlife Service, Arnie J. Suomela,
Bureau of Commercial Fisheries, Donald L. McKernan, Director

THE ABUNDANCE AND DISTRIBUTION OF
HARD CLAMS IN NANTUCKET SOUND,
MASSACHUSETTS, 1958
by

John W. Ropes
Fishery Research Biologist
Boothbay Harbor, Maine
and
Charles E. Martin
and Equipment Specialist
Methods
Fishery
Gloucester, Massachusetts

United States Fish and Wildlife Service
Special Scientific Report- -Fisheries No. 354

Washington, D. C.
July, I960

CONTENTS
Page
Introduction

Methods

of

1

2

sampling

Gear

2

Sannpling stations and procedure

3

4

Abundance and distribution
Horseshoe Shoal-Mononnoy Point area

5

Tuckernuck Shoal -Great Point area

6

Edgartown area

7

Other areas sampled

.

.

8

>

Sizes of hard clamiS caught

8

Samples for small hard clams

8

Observations on meat yield

9

Discussion

9

Conclusions

11

Literature cited

11

111

THE ABUNDANCE AND DISTRIBUTION OF
HARD CLAMS IN NANTUCKET SOUND,
MASSACHUSETTS, 1958
by
John W. Ropes and Charles E. Martin

ABSTRACT
during the summer of 1958 to assess the abundance
clams, Venus (Mercenana) m e re enaria, in Nantucket Sound, Massachusetts. A jet (hydraulic) dredge was used as the principal sampling gear.
Data from 214 sample stations compared withother Atlantic coast areas indicated that the abundance of hard clams in Nantucket Sound was extremely low.
The survey revealed no new general areas of commercial abundance. No
clams less than 60 millimeters (2 3/8 inches) were caught. Because of
hydrographic conditions unfavorable for spawning and setting and because
there are few small clams to augment the present stocks, the future of this

A survey was made

of hard

fishery is uncertain.

The Sixteenth Annual Report of the
Atlantic States Marine Fisheries Commission (1958) requested the Fish and Wildlife
Service to make a census of the hard clam
population in the Nantucket Sound area.
This request was presented by shellfish
industry members interested in knowing
the potential of the present hard clam
fishery in this area, where the catches
have been important in augmenting the
canners' supplies of large hard clams
obtained from the inshore areas of Massachusetts and Rhode Island.
There has been a commercial fishery
for hard clanns or quahogs, Venus (Mercenana)
mercenaria, in Nantucket Sound for at least 50
years. Belding (1931) stated: "Tothenorth
of Nantucket in deep water extensive dredging was carried out between 1912 and 1915
over an area of several square miles which
was thickly set with large clams. After
several years' fishing this bed was practically
exhausted." He also described

dredges similar to the Fall River, Nantucket, and rocker dredges used today. Mr.
Byron Blount of the Blount Seafood Corporation has told us that this area has
been fished sporadically with Nantucket
dredges since 1940. It was not until 1956
that Captain Arnold Veek used a jet dredge
for the first time on these clam beds. The
increased yield and efficiency of the jet
dredge over other types explain the interest
in its continued use in this area where at
present, a fleet of five vessels use the
dredge. Practically all of the hard clams
caught by these vessels are larger than 90
millimeters (3 1/2 inches). The sizes are
highly uniform, even though the diameters
of the dredge bag rings vary from 2 to
3

1/2 inches.

During the

summer

of 1958 a survey

was made to estimate the potential of the
hard clam resources of Nantucket Sound.
The purposes of this survey were (1) to
establish the location, abundance and size

composition of the large clams presently
being fished, and (2) to determine if small

clams exist

in the area.

The survey was conducted by Clam
Investigations and North Atlantic Fisheries
Exploration and Gear Research of the
Bureau of Commercial Fisheries. We wish
to acknowledge the assistance of Captain
Stanley T. Spink, Narragansett Marine LabUniversity of Rhode Island, and
oratory,
Mr. Thayer C. Shafer, Massachusetts Department of Natural Resources, Division of
Marine Fisheries. In the operation of the

Commercial Fisheries vessel
we had the assistance of these
agencies and men.
Bureau

of

PHALAROPE

II

METHODS OF SAMPLING
Gear
The size of the area and relatively
low abundance of hard clams precluded the
use of standard sampling devices. The jet
dredge was selected as the principal sampling gear because of its success in obtaining
hard clams commercially. This gear would
also obtain samples which could easily be
converted into bushels per tow, an abundance or density figure familiar to the industry. The M/V Sunapee, a comnnercial jet
dredge boat, with an experienced captain
and crew, was chartered from June 2 to
August 31, 1958. Captain Arnold Veek, her
owner, has had extensive experience operating a jet dredge and was familiar with
clam fishing in Nantucket Sound.
The jet dredge' used in this survey was
developed in the 1940's to fish areas of
hard bottom where the Nantucket and Fall
River dredges would not operate effectively.
It has since been used extensively on hard
clanns and on surf cla.ins (Spisula solidissima)
along the Atlantic coast.
Unlike the Nantucket and Fall River
dredges, the jet dredge uses water jets to
loosen the bottom sediments ahead of the
digging blade (fig. 1). Water is supplied to
the jets through a 5 -inch hose attached to
a powerful salt-water punnp on the deck of
the dredge boat. At 80 to 90 pounds pressure per square inch this pump will deliver
about 125 gallons of water per minute.
*A more detailed description of the jet dredge is to be presented in a subsequent issue of Commercial Fisheries Review.

Figure

1.

Bottom view of the forward cage
of a jet dredge

The 40 -inch wide digging blade at the
mouth of the dredge has an attached inclined rack of iron rods that extend to the
rear of the first cage. This blade can be
adjusted up or down to vary the digging
depth. The inclined rack serves to pass
shellfish into the dredge. Two steel frames
or cages form the bulk of the dredge and
support the jet manifold, cutting blade
and mesh bag. These cages slide along
the bottom on broad flat runners
(fig. 2).

In fishing, the 1,000-pound dredge is
lowered by the main winch and a 5/8-inch
wire cable attached to a ring on the forward
cage towing bar. For safety in case of
catching on bottom obstructions, the actual
towing is done with a 1 -inch nnanila line.
The dredge is towed at slow speeds against
the tide to keep it on the bottom and digging
nearly all the time. After towing, the dredge
is raised to the surface and a line is attached to a chain bridle on the rear cage.
This line is used to raise the rear end
of the dredge above the deck so it can be

dumped

(fig. 3).
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Figure 2.--Diagramatic sketch of a

Sampling Stations and Procedure
Since specific knowledge of the location
and distribution of the hard clam beds in
Nantucket Sound was not available a grid
pattern of sampling stations was employed.
The stations were located 1 /2 mile apart
north and south and 1 mile apart east and
west. During the time limit of the vessel
charter, 214 samples were taken. The
sample stations were distributed throughout most of the area where clams were
believed to exist and where the dredge could
be operated. Commercial fishermen indicated that many parts of the Sound were
unsuitable for jet dredge operations because currents are fast and bottoms hard.
These areas were therefore eliminated from
the survey. Echo sounder traces showing
the bottom topography and charts showing
the bottom composition and current speeds
were also used to delimit unsuitable dredging areas.

To obtain comparable results sampling
tows of 20 minutes duration were made at
each station. The area sampled was approximately 4 feet wide and 2,640 feet long
or about 10,500 square feet. Loran bearings
deternnine position and echo sounder
to

jet

dredge

traces for depth and bottom topography
were taken at each station. Otherwise, the
jet dredge was operated according to standard commercial practices. The cutting
blade of the dredge was set at 5 1/2 inches
throughout the survey.
Since the sannpling tows were based
upon the dredge's being on the bottom 20
minutes and since the standard unit of catch
employed by the fishermen is the numbers
of bushels of clams caught per 1 -hour tow,
it is necessary to convert the sample catches
to amounts comparable to those obtained in
the fishery. The fishermen customarily tow
the dredge on the bottom for 50 minutes
and the rennaining 10 minutes of the 1 -hour
tow is employed in raising, dumping, and
resetting the dredge. Sampling tows were
converted into bushels per commercial 1 hour tows by the following calculations:
the number of hard clams caught at each
sample station was nnultiplied by 2 1/2 to
convert to 50 minutes fishing time and then
divided by 83, the average number of clanns
of the sizes caught in a bushel. The term
bushels per 1 -hour tow will be used throughout this paper to mean bushels per com-

mercial

1

-hour tow.

As the jet dredge, used for the major
part of the survey, retains only the largest
sizes, two different techniques were used to
sample clams less than 90 millimeters
(3 1/2 inches) in length. First, the rear
cage of the dredge was lined with 1/2 -inch
mesh wire hardware cloth, and 3 -inch
stretched mesh cotton netting was laid in
the bag to obstruct the ring openings. The
unwashed contents of eachdrag were dumped
onto the deck and searched for small clams.
Second, as it proved impossible to line the
dredge complfetely, a small clam-shell
bucket was used from the PHALAROFE II, to
sannple two areas. The clam-shell bucket
samples about 5 square feet of bottom and
has been used successfully in Narragansett
Bay, Rhode Island to sample all sizes of
hard clams (Stickney and Stringer 1957).
The two areas in Nantucket Sound sampled
with the clam-shell bucket included stations
that had been found to have dense concentrations of clams. Ninety -eight samples
were taken in a grid pattern, separated
from one another by 900 feet in both
north-south and east -west directions, from
each 1 - by 2 -mile area.

Figure 3.--Dumping the dredge

Three 50 -minute tows were made over
bottom previously sampled by three 20minute tows to determine if catches were
proportional to time. The numbers of clams
caught for each 50 -minute tow were 640,
665, and 334. The corresponding 20-minute
tows caught 311, 319, and 189 clams respectively. The catches of the 20-minute
tows converted to 50-minute tows were
larger than the catches of the 50-minute
tows by 21.5, 19.9, and 41.5 percent respectively. In other words, the catches of
clams may not be proportional to time;
however, the variation in catch for each of
the above tows was large.
Since so fc'w observations were obtained
to base a decision, the conversion factor of 2 1/2 was used, with the
realization that the actual concentrations
of clams may be less than is reported.
As will be seen, a lower conversion factor
would not affect the general conclusions
about the fishery.

Numerous observations were recorded
during the survey. All hard clams caught
were counted. When a sample contained
more than 1 bushel of clams, the lengths
of clams in 1 bushel were measured. H
less than a bushel of clams were caught,
the whole sample was measured. Observations were made of the sediments adhering
to the dredge after each drag, presence of
other animal species, water temperature
at the surface and bottom, and the total
amount of clam breakage. Meat yield was
determined for some samples in terms of
pounds of shucked, drained meats per 80pound bushel of whole clams.

ABUNDANCE AND DISTRIBUTION
Figure 4 shows the Nantucket Sound
area, the location of the various shoals and
the 5 -fathom -depth contour line. This line
seems to separate roughly the hard clam
producing areas since most of the clams
were found below the 30-foot depth.

upon -which

The locations of 214 stations sampled
with the unlined
in figure 5.

of about

1/2

-hour tow,

is

dredge are presented

station represents a tow

made in 20 minutes.
clams, in bushels per
also included for each station.
mile,
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Figure 4.- -Nantucket Sound, showng important shoals and the 5-fathom-depth contour line

The locations of samples taken with the
dredge, stations where clams
jet
were obtained for meat yields, and the two
areas sampled with the clam-shell bucket
lined

are also shown.

shows the abundance and disclams in the areas of
Nantucket Sound surveyed. Isopleths were
drawn to include the following population
density groups in units of bushels per tow:
zero, to represent areas where no clams
were caught; 0.1 or less to 0.9, low abundFigure

6

tribution of hard

1.0 to 4.9, nnoderate abundance;
7.9, abundances approaching commercial quantities; 8.0 to 10.9, commercially fishable quantities; and 11.0 or more,

ance;
5.0

These are well separated from one another
bottom that is probably unsuitable for
hard clams. These are (1) the Horseshoe
Shoal-Mononnoy Point area, (2) the Tucker
nuck Shoal-Great Point area, and (3) the
Edgartown area.
by

to

areas of particular commercial importance.
The population density contours of figure
6 represent the best estimate of the distribution of hard clams based on the samples taken.

Nantucket Sound was divided into three
general areas for convenience of discussion.

Horseshoe Shoal-Monomoy Point Area

The Horseshoe Shoal-Monomoy Point
is the largestandmost important of the
three areas of the Sound surveyed, covering
approximately 60 square miles. Hard clams
were found in this area in very low abundance. Even though 84 percent of the 118
samples taken here yielded some clams,
only 2.5 percent produced 8 or more bushels
per tow (table 1). The highest concentration
encountered was 13.7 bushels per tow.

area

The shallow unnamed shoal which lies
in the middle of the relatively deep-water
bight enclosed between Horseshoe Shoal
and Monomoy Point effectively separates
the hard clam producing area into two

Figure 5.--Locations of survey stations and clam abundance

parts.

Nearly

half

of

all

the

samples

having no hard clams were located on that
shoal. The bottom sediments are sand,
sand -mud and sand -mud -shell mixtures.
Yellow sulfur sponges, Cliona sp., and tunicates, Amaroucium sp., occurred in abundance
on and near this shoal.

The

section between the above unshoal and Monomoy Point had an
average clam abundance of 2.3 bushels
per tow. The greatest single sample of
population density of this area ( 1 3.7 bushels
per tow) was taken in this section. The
high concentrations of clams were scattered
in six widely separated places throughout

named

The sediment mixtures here
contained more mud than sand. Shell was
also mixed with the bottom material in
some places. In the northeast corner a low
abundance of clams were found in a soft
this section.

mud

bottonn.

The average abundance of clams in the
section between Horseshoe Shoal and the

in

bushels per 1-hour tow

unnamed shoal was 2.1 bushels per tow.
None of the samples had concentrations
clams over 8 bushels per tow.
Although hard clams were moderately abundant in this section, it could not be considered a profitable area to fish commercially. The greatest number of clams were
obtained from bottom sediments of a firm
sand-mud mixture. No sediments were
obtained in the dredge in the places of low
clam concentrations. The bottonn was probably sand which washes through the dredge
rings readily and is not brought up with
of hard

the gear.

hard clams, the following
frequently caught in both
sections of this area: whelks, Busycon sp.;
starfishes, Asterias sp.; and horseshoe crabs,
In addition to

animals

were

Limulus polyphemus.

Tuckernuck Shoal-Great Point Area

Based upon an average concentration
clams of 1.9 bushels per tow, the

of hard

LEGEND
00

Unllned

Llntd

a
<

)

ytat

Dffdg*

Dredgt
Ylald

PhOlarop*

Somptc
Sldlion*

Slolioni

Sampling

Ai

Table

1.

— Population

density groups by area

report abundance in terms of the number of
hard clams caught in a unit area of bottom,
number per 100 square feet. As the
e.g.,
area covered by the jet dredge in the 20minute sampling tow was known and the hard
clams caught in each sampling tow were
actually counted, it was possible to convert
all samples to nunnbers per 1 00 square feet.
The average population densities (table 1)
for the three areas were 2.2, 1.9, and 1.7
bushels per tow. These are equivalent to
0.7, 0.6, and 0.5 hard clams per 100 square
feet respectively. The two greatest abundances found were 13.7 and 34.8 bushels
per tow, or 4 and 11 clams per 100 square

per 100 square feet. This would lead to the
assumption that the occurrence or survival
of young clams must be lower than 1 clam
per 100 square feet.

One of the important reasons for the
hard clam survey was to discover any areas
of commercial abundance not already known
to the fishermen. No new commercial areas
were found. The various general areas
where hard clams could be found were
known. However, the exact locations of
heavy concentrations were not completely
known and defining these areas acconnplished an important purpose of the survey.

feet.

Two

In

theories could account for the
of the present population of
in Nantucket Sound. First, these
clanns could have occurred because of successful setting at infrequent intervals,
resulting in dominant year classes. Second, the present abundance may be the accumulation over nnany years of a very few
offspring which set and survive each
year.

occurrence
hard clams

Chincoteague Bay, Maryland, Wells
obtained

population density for
1/2 inches) or more in
length as high as 68 clams per 100 square
feet or over 6 times the highest density
(1957)

clams 38

mm.

a

(1

observed from Nantucket Sound. Even higher
were obtained in Narragansett
Bay, Rhode Island, when a survey was made
of clams 15 mm. and larger (Louis D.
personal communication). AlStringer,
though the average density of 156 clams
per 100 square feet obtained fronn the
Providence River is 14 times greater than
the largest density obtained for Nantucket
Sound, one particularly large sample yielded
1,760 clams per 100 square feet. The Narragansett Bay density figures include clams
15 to 66 mm. in length and are not strictly
comparable with Nantucket Sound densities.
However, if only clams above 66 mm. are
considered, the average density in Narragansett Bay was 21 per 100 square feet,
densities

Since female hard clams have a high
reproductive potential and can produce an
average of 25 million eggs each spawning
season (Davis and Chanley 1 956), relatively
few adults are needed to produce large

numbers

of offspring

when particularly

fa-

vorable environmental conditions occur.
In general, particularly favorable conditions
do not occur each year, but when they do
the resulting offspring are so numerous in

comparison

to

the

numbers produced

in

other years that they result in a dominant
year class. A dominant year class is
characterized by a relatively large number
of individuals that are the same age and
nearly the same size.

a figure nearly twice as large as the highest
single sannple obtained in Nantucket Sound.

The absence of clams less than 60 mm.
during this survey is of considerable concern with regard to the future of this
fishery. Admittedly the evidence that small
clams do not exist in Nantucket Sound is
inconclusive since the whole area was not
explored with gear what would effectively
capture them. Yet if we suppose that clam
sets equal to an average density of 1 clam
per 100 square feet occurred and survived
for any 1 year in the past 5, nearly 10 clams
less than 60 mm. should have been caught
in the 196 clam-shell bucket samples. Instead, none was caught, even though bucket
samples were taken fronn bottom that had
produced one of the largest catches of hard
clams, i.e., the one tow yielding 4 clams

Of the physical, chemical, and biologconditions, water temperature has a
particularly linniting effect upon hard clam
reproduction. Spawning does not take place
at temperatures below 69° F. (Loosanoff and
Davis 1950). Turner (1957) reports that
bottom water in the middle of Nantucket
Sound rarely reaches this temperature even
ical

in midsummer. Therefore, conditions for
the production of a dominant year class in
Nantucket Sound may occur only in those
rare years when the water tennperature

goes above 69° F. and when
vironmental conditions are
the survival of offspring.
10

all

other en-

suitable

for

It is not possible to determine whether
the Nantucket Sound population is the result
of one or nnore dominant year classes. If
dominant year classes were based upon size
alone, the rather small difference in the
sizes of hard clanns might indicate a population resulting from successful reproduction

in

following six hard clann predators:
whelks, Busycon caniculatum and B. caricum;
cockles, Lunatia (f'olinices) heros and lolinices
dupUcatus; starfishes, Asterias sp.; and horseshoe crab, Limulus polyphemus Other predators may also be present, but were not
caught in the samples.
the

,

one or two years. Rough age readings
Since the hard clam concentrations of
Nantucket Sound are so low and therepopulation of the area appears to be a slow
or doubtful process, the future of the present
fishery is uncertain. With present economic
conditions, fishermen consider tows yielding less than 7 bushels unprofitable fishing.
Only 7 samples taken during the survey
indicated abundance greater than 7 bushels
per tow. It is estimated that ninety -five
24-hour fishing days would reduce these
areas to unprofitable population densities.
As the numbers of small hard clams to
augment present stocks appear to be nonexistent or at least very low, further
exploitation would only continue to lower
the concentrations of clams.

of the more distinctly lined shells indicate
a difference of 10 or nriore years in their
ages. The hard clams of the Sound are very
old (15 to 30 years and they grow, in terms
of shell length, very slowly. Blunting or
thickening of the shell lips can result in
individuals only a few millinneters different
in size, but several years apart in age.
)

The preceding discussion would seem
favor the second theory that these old
hard clams are the result of an accumulation
of a few offspring that survive each year.
The hydrographic data presented by Turner
(1957) indicate that, even if these deeper
water clams did spawn, the larvae would
likely be swept into the open ocean before
they developed to setting size. It is conceivable that a few larvae come from the
inshore areas of Cape Cod, Marthas Vineyard, and Nantucket. Tidal currents could
carry a few larvae each year from these
inshore areas into the middle of the Sound.
Some of these larvae might be sufficiently
developed to set on suitable bottom, survive, and grow. Over a period of years a
commercially abundant population of hard
clams could be built up. But the abundance
of any particular age group would be extremely low and as was seen in this survey,
the young clams were not detected by the
sampling methods used. Only when the very
individuals
accumulated would the
old
abundance become great enough to be detected. Studies in Greenwich Bay, Rhode
Island, indicate that concentrations of large
old clams can accumulate over a period of
years from small numbers of individuals
escaping the commercial fishery each year.
to

CONCLUSIONS
1.

The abundance of hard clams in the areas
of Nantucket Sovmd surveyed is extremely
low as compared with other important
areas of the Atlantic coast.

2.

No hard clams below 60 millimeters
were caught in the survey by any of
the sampling methods used.

3.

No new areas of commercial abundance
were discovered by the survey.

4.

The future of the Nantucket Sound fishery
appears uncertain because hydrographic
conditions are unfavorable for spawning
and setting and because small hard clams
to augment the present stocks are scarce.
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