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Abstract

Size and sex of trap-caught lobsters (Homarus americanus) were recorded on commercial
and chartered boats from selected areas in the Bay of Fundy during 1979-88. Size-frequency
distributions varied considerably between geographic areas, over fishing seasons and between
years. A higher proportion of large, mature lobsters was caught in the upper reaches of the Bay of
Fundy and Passamaquoddy Bay. In contrast, areas off Chance Harbour showed evidence of high
recruitment and lobster landings were characterized by a large proportion of smaller lobsters
close to the legal minimum size (81 mm carapace length). Some of the factors contributing to
changes in size-sex of lobster catches were identified as: (1) seasonal deep-shallow migrations of
mature lobsters during summer and autumn (June-November); (2) molting of prerecruits to
recruits during summer; and (3) fishing mortality removing legal size lobsters during the fishing
season. Egg hatching and egg extrusion in ovigerous females occurred 1-2 weeks earlier in the
upper reaches of the Bay of Fundy (Alma), compared to the lower reaches (Chance Harbour).

Introduction

The American lobster (Homarus americanus) sup-
ported a fishery in the Bay of Fundy valued at $9.1
million in 1988. Based on analyses of historical lobster
landing patterns (Campbell and Mohn, 1983), adult
lobster movement (Cooper and Uzmann, 1971; Krouse,
1980; Campbell, 1984), genetic similarities between
coastal and offshore lobsters (Barlow and Ridgway,
1971; Tracey et al., 1975; Odense and Annand, MS
1978) and planktonic larval distribution (Stasko, 1980;
Stasko and Campbell, 1980; Harding et al., 1983), the
Bay of Fundy lobster fishery was considered to harvest
a part of a single, larger lobster stock that included
Maine and southwestern Nova Scotia (Campbell and
Mohn, 1983).

Through the years, the size structure of lobster
catches in different areas of the Bay of Fundy has
undergone various changes. These changes can be
attributed to a variety of factors such as fluctuation in
recruitment, environmental (temperature) and physical
(bottom type) factors (Fogarty, 1988; Campbell, 1989),
and the fishery itself. The purpose of the present study
was to describe the geographic, annual and seasonal
changes which occur in the size-frequency distribu-
tions and catches of trap-caught lobsters from the Bay

of Fundy. This study was also designed to assess the
impact the lobster fishery could have on lobster size
distributions and catches.

Methods
Fishing areas

The Bay of Fundy lobster fishery began in the late-
1800s and evolved through various changes in fishing
regulations and effort restrictions such as size limit,
fishing seasons, trap limit, number of lobster fishermen
and fishing boundaries. Today, the fishery is con-
ducted in three lobster fishing areas (LFA), with
autumn and spring fishing seasons in LFA 35, 36 and
38, while LFA 38 also has an offshore lobster fishery
which begins during the autumn and continues
through winter until spring (Fig. 1). In addition, LFA 38
has an inshore lobster fishery with unique characteris-
tics which differentiate it from the other two areas. For
these reasons, data from LFA 38 were not included in
these analyses and will be analyzed in a separate study.

The fishing seasons are open for LFA 35 from 15
October to 31 December and from 1 March to 31 July,
and for LFA 36 from the second Tuesday in November
to 14 January and from 1 April to 29 June. Each areahas
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The factors controlling the annual variability in
landings and mean sizes are not fully understood, but
temperature appears to play a major role. Various stu-
dies have shown that temperature may affect lobster
landings (Flowers and Saila, 1972; Dow, 1977, 1978;
Fogarty, 1988). Also, part of the variability in lobster
catch in the upper reaches of the Bay of Fundy may be
due to the seasonal deep-shallow migration of large
mature lobsters. From year to year, during autumn and
spring, depending mainly on water temperature, this
migration can occur during a 2- to 3-week period
(Campbell and Stasko, 1986). Thus, depending on
when the at-sea sampling is undertaken, the size com-
position of the catch and the number of lobsters per-
trap-haul could be significantly altered. In contrast to
Alma, in areas like Chance Harbour, the landings are
mainly composed of recruits entering the fishery each
year. Consequently, fluctuations in landings and catch
rate should depend mainly on annual recruitment.
However, a sharp decline observed in the autumn index
in 1987 and 1988 off Chance Harbour (Fig. 8A) con-
trasts with the spring pattern for this area and seems
inconsistent, with a continuing increase in autumn
abundance of legal-size lobsters. This suggests that in
some years reduced availability rather than lower
recruitment may be important.

In the Alma area, the mean size and sex ratio of
legal-size males (=81 mm CL) have decreased substan-
tially compared to females since 1979 (Fig. 8B, C). This
decline could be due to an increase in the number of
newly recruited males (81-94 mm CL) in combination
with higher exploitation of larger males (=295 mm CL)
compared to females. Females are protected from the
fishery when carrying eggs and also according to a
tagging study by Campbell and Stasko (1986), mature
females tended to migrate off the fishing grounds ear-
lier than mature males, making males more vulnerable
to fishing. However, probably due to the large number
of immature lobsters, a similar trend was not noticeable
in the Chance Harbour area (Fig. 8B, C).

The differences observed in the timing (1-2 weeks
earlier in Alma compared to Chance Harbour) of hatch-
ing and extrusion of eggs was apparently due to
temperature differences between areas. According to
Campbell (MS 1986), the bottom water temperature
during the summer of 1979 and 1980 reached 15° C off
Alma compared to 12° C off Chance Harbour. Embry-
ological development rates of lobster eggs are closely
related to temperature (Templeman, 1940; Perkins,
1972), as is the onset of larval hatching (Ennis, 1975).
Consequently, the lower water temperature in the
Chance Harbour area would have delayed egg devel-
opment, whereas the warmer water temperature in the
upper part of the Bay of Fundy would have had the
opposite effect.
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