
















































Table 25
Perceilt trap mortality, statewide and by region, for all American
lobster sampled during commercial lobster trap-catch survey,

Massachusetts coastal waters, 1981-86.

1981 1982 1983 1984 1985 1986

State 0.15 0.04 0.22 0.15 (U8 0.20

Cape Ann 0.00 0.00 0.00 0.27 0.03 0.16

Beverly-Salem 0.00 0.00 0.00 0.00 0.04 0.22

Boston Harbor 0.00 0.03 0.Q3

Cape Cod Bay 0.00 0.02 0.03 0.00 0.00 0.02
Outer Cape Cod ll.46 0.22 0.23 0.48 0.40 IJ.85

Buzzards Bay 0.62 0.00 1.13 0.43 0.76 0.25

Table 26
Percent trap mortality, statewide and by region, for American lobster
~81 mm carapace length, sampled during commercial lobster trap-

catch survey, Massachusetts coastal waters, 1981-86.

1981 1982 1983 1984 1985 1986

State 0.16 0.04 0.26 0.20 0.23 0.29

Cape Ann 0.00 0.00 0.00 0.10 0.03 0.22
Beverly-Salem 0.00 0.00 0.00 0.00 0.00 0.49
Boston Harbor 0.00 0.04 0.04
Cape Cod Bay 0.00 0.00 0.00 0.00 0.00 0.00
Outer Cape Cod 0.39 0.16 0.18 0.51 0.36 0.71
Buzzards Bay 0.62 0.00 1.46 0.40 0.96 0.28

Table 27
Percent trap mortality, statewide and by region, for American lobster
<81 mm carapace length, sampled during commercial lobster trap-

catch survey, Massachusetts coastal waters, 1981-86.

1981 1982 1983 1984 1985 1986

State 0.15 0.03 0.20 0.12 0.15 0.15

Cape Ann 0.00 0.00 0.14 0.39 0.02 0.12
Beverly-Salem 0.00 0.00 0.00 0.00 0.05 0.16
Boston Harbor 0.00 0.02 0.02
Cape Cod Bay 0.00 0.03 0.05 0.00 0.00 0.03
Outer Cape Cod 0.87 0.65 0.50 0.31 0.62 1.62
Buzzards Bay 0.62 0.00 0.94 0.45 0.68 0.24

aggression during entrapment, pollution, or the synergistic
effect of these factors.

Lobster mortality in the wild may be attributed to a number
of causes (Sindermann 1979). Gaffkemia, a naturally occur­
ring disease of the blood, has received the greatest notoriety
as a potential lobster killer. It has claimed many crustaceans
in lobster impoundments; however, no one has been able to
assess its contribution to natural mortality. Young (1973)
related documented lobster mortality off the New Jersey coast
to a possible synergistic effect of low dissolved oxygen, high
temperatures, and gill fouling due to copious suspended
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flocculated material. McLeese and Wilder (1964) found
death ensued when the chitinous covering of the gills was
attacked by shell disease, subsequently interfering with
respiration.

High temperature, low dissolved oxygen and salinity,
pollution, predation, and intra- and interspecific agg,ession
during entrapment may be particularly detrimental during
stressful periods such as ecdysis. It is at this time that lobster
are most vulnerable, particularly to physical damage. The
crowded conditions that potentially can occur in a lobster
trap enhance aggressive behavior which is less frequently
displayed in the wild (Atema and Cobb 1980). Such behavior
may be particularly lethal torelatively defenseless, recently
molted, lobster. Nevertheless, the 6-year record indicates
that trap mortality is consistently low and does not repre­
sent a problem to this fishery.

Summary _

The Massachusetts coastal lobster (Homarus americanus)
resource was profiled and its condition assessed with CPUE
and biological data collected at sea and at dealerships. The
use of a commercial lobster sea-sampling program to pro­
vide valid assessment statistics was described. Between 1981
and 1986, six coastal regions were sampled monthly, with
an areal and temporal data weighting design.

An improved index of catch per trap haul/set-over-day was
generated by modeling the relationship between catch and
immersion time and standardizing effort to our survey modal
value of 3 set-over-days. The coastwide annual mean catch
rate ranged from 0.696 to 0.825 marketable lobster per trap
during the study period. No significant difference was found
among 1981-83 indices, but a significant decline occurred
in 1984 followed by a significant increase to the 1985-86
record levels. This 6-year time-series of mean annual catch
rates tracked closely the landings trend for territorial waters.

Analysis of historical landings and effort trends between
1888 and 1986 indicated that substantial increases in both
have occurred in recent years. However, CPUE increases
may be due to changes in climate, larval survival, fishing
habits and efficiency.

Six-year trends in biological parameters included a gradual
increase in rates of exploitation and total annual mortality
corresponding to a gradual decline in mean carapace length
of marketable lobster. The frequency of culls among all
lobster sampled ranged from 10.0% in 1981 to 20.9% in
1986. Escalation of cull frequencies occurred in all regions
except Buzzards Bay where they remained relatively stable
at about 14 %. Causative factors are discussed, such as fishing
effort, predatory activity, and ecdysis. The percentage of
lobster found dead in traps was consistently less than 1%.

The sex ratio (%F: %M) differed significantly from 50:50
and approximated a 60:40 relationship during the study
period. The effect on sex ratios of differential escapement
by sexes through trap vents was investigated. A significant
difference was found between the carapace length-width rela-



tionships of male and female lobster. Females exhibited
significantly wider carapace widths than males in all regions
sampled. Other factors affecting sex ratios were discussed.
These include possible behavioral differences of sexes
relative to maturation which may cause sex ratios to vary
by depth. Also, ratios in favor of females may be a function
of reduced growth rate of females in sublegal lobster and
protection of egg-bearing females in legal-sized lobster.

A significant difference was found between the weight­
length relationships of male and female lobster. This dif­
ference was evident in all six regions and was characterized
by females weighing more than males at smailer sizes and
less than males at larger sizes. A north-south clinal trend
was evident, wherein lobster north of Cape Cod weighed less
at length than those from regions south of Cape Cod.

A cement-gland staging technique was used to establish
functional size-maturity relationships for female lub~ter in
five coastal Massachusetts regions. Proportions mature at size
represent more realistic values than those obtained by
analyses of percent of females ovigerous, because the effect
of fishing pressure in lowering the proportion ovigerous is
cIrcumvented.

Three lobster groups, differing in major population
descriptors, are defined by our data. Lobster from the outer
Cape Cod region exhibited the largest 6-year average
carapace length of marketable lobster (96 mm), the lowest
fishing-pressure index (44%), lowest total annual mortality
(A = 36%), and the largest size at which 50% of the females
were mature (97 mm). The 1981-86 mean annual percent
of females observed with eggs was 24 %.

Buzzards Bay lobster exhibited the smallest 6-year average
size of marketable lobster (85 mm), the highest fishing­
pressure index (96 %), the highest total annual mortality
(A = 98 %), and smallest size at 50 % maturity (76 mm). The
6-year mean percentage of females with eggs was also 24 %.

Southern Gulf of Maine regions (Cape Ann, Beverly­
Salem, Boston Harbor, and Cape Cod Bay) were intermediate
in mean carapace length (87 mm), fishing-pressure index
(92 %), total annual mortality (A = 92 %), and size at 50%
maturity (87-90 mm). The percentage of females with eggs
was ~5%.

Large migrant lobster (> 100 mm CL, many of which were
ovigerous females) from either offshore or Canadian and
Maine waters were more numerous off Cape Ann and outer
Cape Cod than in other Massachusetts coastal regions sampl­
ed. Geography may be a factor in concentrating these lobster,
since these two regions are adjacent to steeply sloping
gradients which lead to a much greater depth range than is
available to other coastal regions sampled.
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