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ABSTRACT

Campbell, A., and D. R. Duggan. 1980. Review of the Grand Manan lobster fishery with an analysis of recent
teh and effort treands. Can. Tech. Rep. Fish. Aquat. Sci. 997, i1 + 20 p.

Historical (1877-1980) annual landings, values, effort and regulations are presented for the Grand Manan
lobster fishery. Lobster landings have been relatively stable at 322 000 kg although the value of lobsters
has increased from < $1.0 to = $6.0/kg from 1948 to 1979. Over 80% (by weight) of all commercial lobsters
trapped each fishing season are caught in the shallow («40 fath, 73 m) waters off southern Grand Manan.
Fishermen from North Head, however, have increased their catch from 9% of the total Grand Manan landings
during the 1974-75 season, to 137% in the 1979-80 season by directing their efforts in searching for large,
mature lobsters in deep (41-110 fath, 75-201 m) waters east and south of Grand Manan. The percentage of
"sumbo' lobsters (2127 mm carapace length) of total landed cateh at North Head has increased from 277 in
975-76 to 52% im 1979-80.

ial population biomass estimates of commercial-sized lobsters by using Leslie regression analysis of
runit-effort data for 7 yr ranged from 346 432 to 569 320 kg for the 1978-79 and 1952-53 fishing
Sea i

sea , respectively, off southern Grand Manan. Exploitation rates have generally increased from 56.4%
during 1948-49 to 84.9% during 1979-80 in southern Grand Manan.

Keywords: Lobster, Homarus americanus, catch-per-unit-effort, exploitation rates, population size estimates

RESUME

Campbell, A., and D. R. Duggan. 1980. Review of the Grand Manan lobster fishery with an analysis of recent
catch and effort trends. Can. Tech. Rep. Fish. Aquat. Sci. 997, 1ii + 20 p.

Des donnfes sur les débarquements, la valeur, l'effort et la régliementation de la péche du homard dans la
végion de Grand-Manan sont présentfes pour les anndes 1877 & 1980. Les débarquements de homard ont 8té
relativement stables, totalisant 322 000 kg, bien que la valeur de homard soit passée de moins de $1 & plus de
86 le kilogramme de 1948 & 1979. Plus de 80 pour cent (du poids) de tous les homards captur@s au ca T au
cours de chaque saison de péche commerciale proviennent des eaux peu profondes {moins de 40 brasses, 73 m) au
sud de 1'fle Grand-Manan. Les prises des pécheurs de North Head, qui représentaient 9 pour cent du total des
débarquements de Grand—Manan, pour la saison de péche 1974~1975, ont cependant augment&, représentant 13 pour
t des débarquements de la saison de 1979-1980. Cette hausse est attribuable & un déplacement de l'effort

omards plus gros dans les eaux profondes (41 & 110 brasses,

s
&

75 & 201 m) & i'est et au sud de 1'Tle Crand-Manan. Du total des prises débarquées, la proportion de homards
trds gros (carapace d'au moins 127 mm de longueur) est passée de 27 pour cent en 1975-1976 & 52 pour cent en
1979-1980.

Dlaprés les &valuations initiales &tablies au moyen de l'analyse de régression des prises par unité
d'effort de Leslie, pour une période de sept ans, ia blomasse de la population de homards de taitle

commercialement exploitable varie entre 346 432 et 569 320 kg pour les salsons de nBche respectives de
1978-1979 et 1952-1953, dans les ecaux situdes au sud de 1'fle Grand-Manan. Les taux d’exploitation au sud de

1'fle Grand-Manan ont géndralement augment&, passant de 56,4 pour cent en 1948~1949 & 84,9 pour cent
1979~1980.
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INTRODUCTION

As early as 1877, fishermen caught lobsters
near Grand Manan, New Brunswick {Fig. 1, Z). TFew
publications concerning the catch and effort trends
of the CGrand Manan lobster fishery are available
(Wilder 1960; Wilder et al. 1974; Campbell 1979).
During 1979 the value of the lobsters landed on
Grand Manan was over $1.7 million (Fig. 3).
Historically, the majority of fishermen have trapped
lobsters in shallow (<40 fa, 73 m) waters of
southern Grand Manan (Fig. 1B). The scuthern area
may be a nursery ground for juvenile lobsters (<93
mm carapace length, CL) {Campbell, unpublished data)
because of the productive shoals and possible-eddy,
caused by water flowing out of the Bay of Fundy past
Grand Manan {Bumpus and lauzier 1965), helping ‘to
concentrate lobster larvae. Since 1974, a few
fishermen from North Head have fished in water
deeper than 40 fath (73 m), trapping lobsters that
are mostly mature and larger (295 mm CL) (Aiken and
Waddy 1980) than those caught in waters south of
Grand Manan. Fishermen and biologists have
expressed concern that increasing effort in fishing
for these large, mature lobsters would reduce the
reproductive potential of the population. Conse-
quently, a number of studies during 1977-80 to
determine the biological characteristics of lobsters
and future prospects of the lobster fishery in the
Grand Manan area have resulted (Groom 1978; Stasko
et al. 1980).

Accurate and consistent catch and effort data
are invaluable in understanding the dynamics of a
fishery. Although the majority of lobster landings
are reported on sales slips (when fishermen sell
lobsters to wholesale buyers), few data on effort
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Fig. 1B. Map of Grand Manan with Lobster District 2
boundary. Light-shaded area consists of 274 naut

mi¢ of water < 40 fath (73 m) deep in which most of
the lobsters, especially in southern Grand Manan,
are caught. The dark-shaded area consists of 659
naut mi% of water 41-110 fath (75-201 m) deep of
which east and south of North Head are fished for
the large, mature lobsters.

have been recorded.
log sheets to CGrand

Atrtempts to introduce voluntary
Manan fishermen during 1978 were
unsuccessful as few fishermen kept consistent data.
There are, however, records of effort (numbers of
traps hauled) and catch {weight) of lobsters caught
for seven fishing seasons during 1948-53 and
1978-80. This paper puts recent catch and effort
trends into perspective with a description of
historical lobster landings, price changes, fishing
methods and regulation changes, and makes prelimi-
nary estimates of population sizes and exploitation
rates of legal-sized lobsters.

DESCRIPTION OF THE FISHERY

Lobster fishing in the Grand Manan area has
been regulated in a number of ways. Although in
recent years the number of licenses and maximum
traps per fisherman have been limited to about 120
and 375, respectively, egg-bearing females have been
protected and size limits and fishing season
restrictions have been imposed since 1873 (Table 1).
The fishing season has basically remained fall-
spring since the turn of the century with few
modifications. These fishing seasons were intended,
in part, to protect lobsters while molting, mating
and extruding eggs, to reduce exploitation rates,
and to adjust for seasonal marketing problems.
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T“e minimum size limit was & 3/4 in. (120.6 mm)
Cl dur 1.1 1910-33 and was changed slightly to about
3 1/4 in. (82.5 am) CL in 1934.
m‘esen{, the legal minimum size
(81 mm) CL. A maximum

From 1951 to the
has been 3 3/16 in.

{120.6~ i2u ) mm) CL was i d 13
o protect large reproducing Zsbsiez'sg

During
concluded the

th space experiment
lath spaces would b
fishermen by the number of sublegal-sized
lobsters retal the lobster traps and conse-
quently damage to lobsters by handling (Wilder,
unpublished data). Subsequently, a th space {(of
1 5/8 in., 4.1 em) regulation was enforced during
spring 1957. The fishermen strongly opposed this
regulation, claiming that smaller legal lobsters
were able to escape. By fall, 1952, the lath space
no longer enforced and lobster

fisheries research personnel were strongly dis-
couraged by the fishermen from monitoring the Grar
Manan lobster fishery. Indeed, only during the las
few years have fisherics research personnel returned
to Grand Manan to monitor the

5

g

regulation was

iohster fishery.

3

The Fi ny vessels now used are erally Cape
island type boats of 10-14 m length. The average
boat size has gradually increased over the years and
with the introduction of hydraulic trap haulers,
depth sounders and radar, many fishermen are able
travel mehm: and fish fficiently than
fist to a decade ago. Almost all
commercial lobster tra are wooden, either
half-cylindrical or box-like in sha

-

TO

re

with the base
wider than the top, with 3 or 4 bows, 80-122 cm
long, with a variety of entrance rings (hoop size)
17-2% ¢m in diameter {some trap entrances arve made
only of itted twine instead of wood or plastic
entrance rings) (Table 2). Increasingly, more
fishermen
plastic—coated wire rather than with wooden parts.
The bait used depends on whatever is locally
available at low cost, but normally consists of
salted, fresh or frozen herring, fish heads

starting to use Lraps maag with

frozen mackerel.
generally set singly with a
deeper waters traps a
10-~15 traps.

USad L

METHODDLOGY

ATA COLLECTION

Nearly all commercial lobster landings by
weight (in 1b), dollar value and port reco orded on
sales slips were collected by Fishery Dfficers and
sent to Statistics Canada, Halifax. We esti imated
that less than 1% of lobsters trapped in the Grand
Manan lobster fishery are sold privately and thus
not recorded on sales slips. Landings from Seal
Cove, Ingalls Head, White Head and Darx Harbour were
combined and called 'south' Grand Manan landings and
kept separate from North Head landings because catch
curve data indicated that Lrapped lobslers were of a

lar size for ¢ group {or shallow
water fishery) but much larger for the North Head
tandings {or deep water fishery) (Groom 1978; Wilder
1960). All landings were converted to Kg.

simi

‘he 'southern’

Commercial lobster fishermen were usually
interviewed as they were unloading the
at the dock. Interviews were conducted by fishe
personnel and/or seasonal aids during seven fishing

ay's catch
Ties

seasons 1948-53 and 1978-80 Information recorded
during each interview 1m1ud@d the number of traps
hauled that day, date, location and depth of traps
fished, and weis in pounds of lobsters landed;
soak-over~days (aumber of days between traps heing
set with bait and ’nauled) were recorded for 1978-80
only. i ort (CPUE) was calculated
by dividing the mumber of kilograms landed by the
number of trap hauls. Additional estimates of
effort defined as the number of days fished were
obtained from the number of times lobsters were sold
and recorded on the sales slips; the majority of
fishermen their catch on the same day fished.
We reanalyzed all available sales slips from the
last six fishing seasons (1974-80) to obtal
detailed information on when the total poun
lobsters were ianded by each fisherman. One
fisherman was considered as egqual to one hi
boat, including crew for the purpose of

The average 1 determined by
dividing konown wel

talning approximalse
by the number of 1

bster weight was
ht of a commercial crate con-

1y 100 ib (45.5 kg) of lobsters
obsters in the crate: The total
number of lobsters landed for approximately a Z-wk

period was estimated by dividing the total weight of
lobsters trapped by the average weight of a lobster
for the similar period and appropriate X

e]
o
B

>

total number of trag

the 1978-79, 1979-80 seasons was timated by
la
ir

i3
divid the total weight nded n/ the CPUE
(kg/trap haul) determined om interviews with
fishermen.

POPULATION ESTIMATES

Preliminary estimats*q of population size, in

al-sized lobsters

the start of each of s s g seasons {1948
and IQ?N—RH) combined

"southern' Grand Manan CPUE and cumulative weight

rms of biomass (kg), of

S
2
on fish

in
were calculated from the

{anded data on biweekly periods of fishing (Table
3); weekly periocds in Tables 4 and 5 were convert
o 2-wk periods. During fall 1950, poor weather

loss and low

g 1951 were

the last 2
fished,

t data; data were

less than 1000 trap h

i

u

conditions resulted in heavy gear

fishing effort, thus only
used for that season in the
wk of each fishing season
causing potentially devian
excluded from analysis

were recorded. The fol
based on Leslie's least
Davis 1939; Paloheimo !

wing equations were used,

Leslie and

4«
):

(C/6)y = a¥y - ak; (1

or equivalent to the straight
general form:

o]

= a + bX (2)

where, C, = total catch (kg) of legal-sized
lobsters landed during the tth period,
£ = fighing effort (number of trap
hauls) during the ¢th period,

q = calchability, represents slope (b)Y of
the straight line regression, (C/) s

¢ = vumulative cateh {or X)) during the
t'? period,



estimated population of legal-sized
lobsters at start of the fishing season
which is = a/b, where a = y-axis
intercept which is the product of N
and g.

N, =

Equation (1) assumes constant catchability. A
lobster fishery that has a fall, winter and spring
open fishing season presents problems with this
assumption because of changes in temperature (Fig.
4) and consequently lobster catchability (Mcleese
and Wilder 1958; Paloheimo 1963). We used only CPUE
data from the beginning and end of the fishing
season when lobsters are exposed to the same
temperature range of 5.0-9.5°C and to approximately
equal trap demsities. Confidence limits for N,

were calculated by using the lengthy formula quoted
by Ricker (1975, p. 150).
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Exploitation rates, yu, were calculated, using
the formula:
Ky

¥ = —

No

(33

where, K = accumulated catch (kg) of legal-
sized lobsters landed for the whole
fishing period where k = number of t
periods.

We were unable to use the Leslie regresgsion
analysis to estimate initial population biomass on
the North Head CPUE data (Tables 6, 7) because
fishermen changed the areas fished and lobsters
moved into -these areas from other areas, resulting
in an increased rather than decreased kg/trap haul
as the season progressed.

HISTORICAL LOBSTER LANDINGS
ANNUAL TRENDS

Catch statistics for the Grand Manan lobster
fishery dating back to 1877 show annual landings
{total landings per calendar year) ranging from a
high of 813 metric toms {MT) in 1885 to a low of 76
MT in 1918 (Fig. 2). Prior to 1900, annual landings
were equal to or higher than those of the 1950-79
period. Landings have fluctuated with peaks
occurring every 9-16 yr. The causes of these
fluctuations may be numercus: possible factors are
water temperature fluctuations {Dow 1977), changes
in effort and markets, recruitment pulses, and/or
minimum and maximum size regulations.

SEASONAL TRENDS

Statistics on the monthly lobster landings for
the last 29 fishing seasons indicate that about 60%
of the total landings normally occur during November
and December {(Fig. 5). There are few lobsters
landed during February-April when winter weather
prevails and water temperatures are usually lower
than 4°C (Fig. 4). Llandings increase again during
the May and June period.
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Manan for 29 yr,

Total landings for each fishing season after
World War II have been relatively stable at a mean
322 {range 220-423) MT for the 1948-80 period (Fig.
6). The value of lobsters in the last decade has
increased dramatically (Fig. 3), giving the fisher-
men increased incomes (not adjusted for inflation)
although the landed weight of lobsters has remained
relatively constant in the same period. Since the
deep-water fishery, based mainly in North Head,
tends to land 'jumbo' lobsters (2127 mm CL}, the
prices of the 'jumbo’' (which is slightly lower than
that of the markets) and the 'market' lobsters are
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for Grand Manan, 1949-80. The column 1950 = 1949-50
season landings. The total North Head landings are
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and are indicated by the hatched part of the
histogram; the darker area shows the large lobster
(=127 mm CL) part of the landings-

recorded separately on the sales slips, making
possible the separation of the total ’jumbo' and

'market ' landings (Fig. 6).

CATCH AND EFFORT TRENDS

SEASONAL DIFFERENCES

During 1978-80, there were almost twice as many
fishermen fishing during the fall than during the
spring with few, if any, fishing during February—
March, resulting in a maximum total number of
fishing days and traps hauled per week in the first
2 wk of each of the two fishing seasons (¥ig. 5,
Tables 4-7). However, there was a greater total
effort by fewer fishermen in the spring season (e.g.
1614 fishing days in the first 10 wk versus 1708 d
in weeks 18-30, Table &4). The average number of
days fished per fisherman was higher and the catch
per fishermen was lower during the spring than
during the fall for most fishermen (in ‘southern’
ports) (Fig. 7, 8)-.

In contrast, although more fishermen from North
Head fished and caught more lobsters in the fall,
the mean weight landed per fisherman was generally
higher during the spring months than during
November~December (Fig. 7, 8). Most fishermen from
North Head trap in the shallow waters during the
early part of the season and only about a third of
the fishermen move to deeper waters to catch fewer
but heavier, larger, and mature lobsters in the
spring (Fig. 8, 9; Tables 8, 9).

The CPUE generally declined on a biweekly basis
during 1948-53 (Table 3) and on a weekly basis
during fall and spring 1978-80 for all Grand Manan
ports excluding North Head (Tables 4, 5). The CPUE
for North Head, however, generally increased over
the fishing season {Tables 6, 7) which could be due
to fishermen attempting to maximize their CPUE by
moving to deeper areas for larger lobsters, and to
lobsters probably moving into the deeper waters from
other areas such as the inner Bay of Fundy.

ANNUAL DIFFERENCES

Detailed analysis of the sales slips for five
fishing seasons (1974~80) gave an accurate indi-
cation of the number of active lobster fishermen,
total and average days fished and kilograms lobsters
landed for each of the five Grand Manan ports
{Tables 10-18). The majority (90%) of the fishing
effort, in terms of days fished, occurred from three
southern ports, Ingalls Head, Seal Cove and White
Head (Table 17) with an average of 2516 kg lobsters
landed per fisherman per fishing season (Table 14).
Landings and fishing effort have been relatively
stable. Dark Harbour in northern Grand Manan has
only 3-4 fishermen and comtributes less than 1% to
the total lobster landings of Grand Manan.

Although the number of active fishermen at
North Head has remained stable at 11-15 (Table 10)
and the number of fishing days increased slightly
{Tables 12, 13, 17), the lobster landings have
almost doubled from 26 773 kg in the 1974-75 season
to 45 568 kg in the 1979~80 season (Tables 11, 14,
16). During the 1978~79 fishing season, North Head
fishermen landed 15.25% by weight, but only 4.727% by
number, of the total lobster landings in Grand Manan
(Table 8). Obviously, some of the lobster fishermen
at North Head have become more efficient at finding
large lobsters in deeper waters, thereby increasing
the percentage of large 'jumbo’ lobsters to the
total landed catch from 27-447 over the last 5.yr
(Table 18).
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Fig. 7. Mean number;of days fished/fisherman/week
by lobster fishermen at North Head and the rest of
the Grand Manan ports {'south’) during (A) 1978-79,
and (B) 1979-80, fishing seasous. Dots and crosses
are means and vertical line %1 SE.
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POPULATION ESTIMATES

Table 19 shows the results of the Leslie
analysis on the biweekly catch/effort data (Tables
1-3). The initial population biomass estimates at
the beginning of the season in southern Grand Manan
ranged from 460 074-569 320 kg during 1948-53 which
were higher than 363 947 kg calculated for the
1979-80 season. Rates of exploitation increased
from 56.4-78% from 1948-52 but declined to 74.3% in
the 1952-53 season, and ranged from 72.8-84.97 in

the 1978-80 period (Table 19).
The Leslie population estimates rely on three
assumptions:

1) the whole population in an area is available for

capture,

2) there should not be an excess of emigration and
natural mortality over recruitment and
immigration and vice versa,

3) the catchability of the population is constant.



The lobster population estimates for southern Grand
Manan were for only the commercial legal-sized
individuals which were mostly (>80%) juveniles in
the 81-95 mm CL (Campbell, unpublished data); thus
the first assumption was met. The second assumption
was probably also met as most legal-sized lobsters
caught in socuthern Grand Manan in this area molt
from July-October (i.e. during the closed season) of
each year (Wilder 1953) and probably most lobsters
do not move out of or into the area during the
fishing season in southern Grand Manan (Stasko et
al. 1980). The third assumption was generally met
by considering only the CPUE data when lobsters were
exposed to a similar temperature range 5.0-9.5°C.

During November 1978, most fishermen in the
Seal Cove area hauled their traps once a day (Fig.
10) to keep abreast of the large number of lobsters
per trap haul. Most traps were hauled within 4 d of
setting during the rest of the fishing season and
rarely were traps left for more than a week before
being hauled. Trap retention of lobsters seemed to
increase for at least the first 4 d during May and
June; we have insufficient data to determine trap
retention for 25 scak-over—days. The CPUE data were
not adjusted for lower trap retention of lobsters
during longer soak periods because there were
insufficient soak-days’ data for the 7 yr we
analyzed by using the Leslie regression method. We
assumed that the majority of the traps were hauled
within a range of 1-5 soak-over-days when trap
retention was generally constant.
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Fig. 10. Relationship between CPUE and trap soak
time (number of days between the time trap is baited
and hauled for lobsters) in Seal Cove area during
several months, 1978-80.

Although fishermen have annually removed 70-857%
of the commercial-sized lobsters from southern Grand
Manan since the 19507's, this lobster fishery has
remained relatively stable and productive. However,
the fact that less than 0.2% of the lobsters
(N=41 000) measured at sea from the shallow waters
of southern Grand Manan during the 1945-80 fishing
seasons were egg-bearing suggests that the majority
of recruitment into the fishery comes from elsewhere
( Campbell, unpublished data). ZLarval recruitment
patterns in this area are a matter of conjecture
(Stasko and Campbell 1980). As much as 207 of 919
female lobsters sampled off North Head in 241 fath
{73 m) during the 1979-80 fishing season were egg-
bearing. Possibly such mature lobsters in deep-
water areas adjacent to Grand Manan contribute the
majority of recruitment to the shallow areas off
southern Grand Manan. This reservoir of mature
lobsters has only recently {5-7 yr) been exploited.
To what extent this reservoir can continue to be
exploited without adversely affecting recrultment
into the southern Grand Manan lobster fishery is
unknown.
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Table 1.
Grand Manan

Lobster size

..9_

limit and fishing season regulations governing the
1obster fishery, 1873-1980; CL = carapace iength.

Year Size limit Beason
1873 14 1b (0.58 kg) No season restriction
1874 9 in. total length July & August closed season
(approx. 79 mm CL)
1910 4% in. (120.6 mm) CL Jan. 6-June 29
1914 Nov. 15-June 15
1918 Nov. 15-June 8
1932 Nov. 15-Jan. 15 and
Apr. 25~June 24
1934 3% in. minimum : 4% in. Nov. 15-May 31, 1935,
(120.6 mm) maximum CL changed later in year to
Nov. 15 to last day of Feb.
1938 3% in. (A2.5 mm) minimum Nov. 15-Dec. 31 and
5 in. (127 mm) maximum CL Apr. 15-May 31
1941 3 1/8 in. minimum
4% in. (120.6 mm) maximm CL
1942 3 1/8 in. minimum : no max. CL  Nov. l5-Jan. 15 and
Apr. l4=June 24

Spring 1948
Fall 1948

1951

In 1969 the license policy was changed whereby
boat could purchase a lobster fishing license,

3} in. minimum : no max. CL
3 1/8 in. minimum : no max. CL

3.3/16 in. (81 mm) minimum
no maximum CL

Nov. 15-June 24

2nd Wednesday Nov.-
3rd Thursday June

2nd Wednesday Nov.-June 23

lobster licenses.

only the owner of the lobster
eliminating the 'helper’
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=able 7. Dimensions of 20 lobster traps examined at three ports in Grand Manan, March 30, 1979
{$D = standard deviation).
Length Width Height Hoop size Lath space
Port em (in.) om {in.) om {in.) om {in.) cm {in.)

Seal Cove

Mesn 89.79 {35.35)  65.51 (25.83)  38.54 (15.18)  14.78% (5.82)>% 3.19°  (1.26)°
SD 3.22 ( 1.27) 4.86 ( 1.91) 2.38 { 0.96) 1.17  (0.46) 0.27  (0.11)
Min. B81.28 (32.0 ) 45.72 (18.0 )  30.48 (12.0 ) 13.97 (5.5) 2.86 1.125)
Max. ©93.98 (37.0 ) 71.12 {28.0 ) 40.64 (16.0 ) 16,51 (6.5 ) 3.81 1.50)
North Head
Mean 99.50 (39.18)  67.4h (26.55)  42.29 (16.65)  17.40% (6.85) 3,169 (1.26)
SD 12,46 ( 4.90) 1064 ( 1.43) G.16 ( 1.64) 2,61 (1.03) 0.21  {(0.08)
Min. 88.90 (35.0 ) 66,04 (26.0 )  3R.10 (15.0 )  13.97 (5.5) 2.86  {1.125)
Max. 121.92 (48.0 ) 81.28 (32.0 )  50.80 (20.0 ) 22.86 (9.0) .81 (1.50 )
Ingalils Head
Mean B7.50 (34.45)  64.90 (25.55)  39.73 (15.64)  15.67% (6.17) 3.02  {1.19)
SD 17.45 ( 6.87) 1.75 ( 0.69) 2.87 ¢ 1.13) 1.80 (0.71) 0.20  (0.08)
Min. 86.36 (34.0 ) 60.96 (24.0 )  36.83 (14.5 ) 12.70 (5.0) 2.86  (1.125)
Max. 106.68 (42.0 )  66.04 {26.0 )  S0.80 (20.0 ) 17.78 (7.0) 3,49 (1.375)

aof the 20 traps sampled, 557 had hoops, the other 45% had entrances made only of knitted
twine and are expandable to approximately 23-26 em (9-10 in.).

bg5% of traps sampled had wooden laths, the other 5% had 2.5-cm {l1-in.) square plastic-coated
wire.

€507 of traps sampled had hoops, the other 50% had entrances made only of knitted twine.

dg95% of traps sampled had wooden laths, the other 5% had 5,08-cm {2-in.) sgquare plastic-
coated wire.

€557 of traps sampled had hoops, the other 457 had entrances made only of knitted twine.
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Table 4. Catch and effort data for the tsouthern' Grand Manan lobster fishery during fishing season
1978~79, on weekly basis, based upon sales slips and interviews with fishermen.

Effort CPUE
No. of Estimated

Week No. of fishing trap Catch kg/trap kg/d
no . Period fishermen days ’nan‘isb {kg) haul? fished
1 Nov. 15-22 95 445 103 980 100 965 0.5971 226.9
2 b 23-30 93 348 64 291 30 924 0.481 88.9
3 Dec. 1-7 94 297 27 784 18 393 0.662 61.9
4 " 8-15 92 203 12 673 11 089 G.875 54.0
5 b 16-22 58 105 5 329 3 338 0.626 31.8
[ b 23-31 53 121 8 392 4 565 0.544 37.7
Jaa. 1-7 28 4 - 1 204 - 29.4

8 " 8-15 15 21 - 807 - 38.4
9 N 16-22 10 13 - 282 - 21.7
i0 " 23-31 9 20 - 968 - 48.4
i1 Feb., i~7 - - - - - -
12 " 8-15 - - - - - -
13 " 1622 - - - - - -
14 N 23-28 1 1 - 31 - 31.0
iS5 March 1-7 - - - - - -
16 " 8-15 - - - - - -
17 h 16-22 - - - - - -
18 b 23-31 i i - 141 - 141.0
19 April 1-7 & 8 1 670 561 £.336 70.1
20 b 8-15 9 i6 3 %00 1 326 0.34C 82.9
21 " 16-22 19 35 6 543 2 460 0,376 70.3
22 " 23-30 32 72 11 259 3 569 0.317 49.6
23 May -7 44 146 20 676 7 774 0.376 53.2
24 " 8-15 5 205 27 588 9 380 Q0. 340 45.8
25 " 16-22 58 243 37 071 1937 0.322 49,1
26 v 23-31 63 304 45 413 i4 623 0.322 48.1
27 June -7 64 262 31 957 13 326 0.417 50.9
28 ’ B-15 59 240 22 554 g 11z 0,404 38.0
29 - 16-22 54 169 14755 5 356 0.363 31.7

30 " 23-24 7 7 250 128 0.512 8.3

Total/Mean 101 3 323 440 085 252 257 0.477 60.3

A¥rom interviews.
bpstrimated from total catch (kg) + CPUE (kg/trap haul) measured from interviews.
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Table 5. Catch and effort data for the 'southern' Grand Manan lobster fishery during fishing season
1979-80, on weekly basis, based upon sale slips and interviews with fishermen.

Effort CPUE
No. of Estimated
Week No. of £ ing trap, Catch kg/trap kg/d
no. Period fighermen days hauls® (kg haul® fished
1 Nov. 14-22 86 549 72 130 126 877 1.759 231.1
2 b 23-30 83 251 31 980 33 579 1.050 115.4
3 Dec. 1-7 78 236 30 989 22 715 0.733 86.3
4 b 8-15 71 185 26 186 17 966 0.686 97.1
5 17-22 47 98 9 235 5 661 0.613 57.8
6 24-31 32 74 7 041 5 119 0.727 69,2
7 Jan. 1-7 28 51 3 463 2 774 0.801 S54.4
8 B-15 28 58 4 B77 30126 0.641 53.9
9 " 16-22 20 28 2 940 i 376 0.468 49,3
10 b 23-31 03 09 645 258 0.400 28.7
11 Feb. 2-8 04 08 578 268 0.435 33.5
12 " §-15 8 i1 1 214 562 0.463 5141
13 " 16-22 03 05 - 182 - 6.4
14 " 23-29 02 04 - 286 - 71.5
15 March 1-7 7 08 - 273 - 34,
16 " 8-14 3 03 - 186 - Ly
17 b 15-21 01 02 - 123 - &
18 " 22-31 03 11 1945 741 0. 381 57.4
19 April 1-7 09 22 3 843 12786 0.332 58.0
20 * 8-15 i6 42 9 016 2 254 0.250 53.7
21 b 16-22 24 63 9 114 3 436 0.377 52.9
22 N 23-30 37 136 26 570 6 483 0.244 47.7
3 May 1-7 39 136 25 753 7 288 0.283 53.46
24 " 8-15 49 189 30 155 10 343 0.343 52.0
25 " 16-22 36 182 23 457 9 594 0,406 52.7
26 v 23-31 58 309 50 905 16 697 0.328 54.0
27 June 2-7 55 203 32 006 11 522 0,360 56.8
28 " 9-15 48 156 26 549 7 248 0.273 46.5
29 " 16-21 40 147 25 663 7 006 0,273 47.7
30 B 23-27 26 6y A5 877 4 106 0.257 67.3
Total/Mean o 06 3 289 472 235 309 328 0.653 94.0

AFrom interviews.
brstimated from total catch (kg) < CPUE (kg/trap haul) measured from intevviews.



Table 6. Catch and effort data for the North Head area of the Grand Manan
during fishing season 1978-79, on weekly basis, based upon sales slips and

fishermen.

~14-

lobster fishery
interviews with

Effort CPUE
No. of days No. of kg per
Week fished No. of fishing Catch kg/trap days
no. Period per week fishermen days {kg) haul? fighed
1 Nov. 15-22 7 13 53 6 054 0.668 114.2
2 v 23-30 ) 12 32 3 871 0.691 120.9
3 Dec. 1-7 5 13 31 4 100 .101 132.3
4 " 8-15 ) i1 33 3 384 1.127 108.6
5 16-22 4 g i4 1 716 1.077 122.6
6 23-31 5 7 i3 1 996 1.243 153.6
7 Jan. 1-7 2 5 9 757 1.355 84.2
B " 8-15 4 6 15 665 0.817 44,3
9 16-22 3 3 3 436 1,260 145.4
10 23-31 1 3 3 301 1.573 100.2
il Feh. 1-7 - - - - - -
12 h g-1 1 i i 287 1.513 286.6
13 16~22 - - - - - ~
14 23-28 - - - - - -
i5 Mar. 1-7 1 1 1 483 1.787 483.0
i6 " 8~15 i 1 i 545 1.512 545.1
17 16-22 - - - - - -
i8 23-31 i i 1 471 2.390 470.8
i9 Apr. 1-7 1 1 H 295 1,487 295.2
20 " 8~15 1 1 1 213 1.652 213.2
21 i6-22 1 i 1 71 2.388 712.5
22 " 23-30 i 1 1 577 2.967 577.3
23 May 1-7 2 3 3 2 093 - 697.8
24 " 8-15 7 3 13 1 687 2.028 129.8
25 16-22 6 3 16 1 973 - 123.3
246 23-31 5 3 12 2 4o - 17005
27 June 17 6 4 20 3420 - 156.0
28 "’ 8-15 7 4 24 4 {08 - 167.0
29 16-22 6 4 19 2 992 - 157.5
30 23-24 1 B 50 - 49.9
Total/Mean 3.5 13 322 45 032 1.506 243.4

2from interviews.
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Table 7. Catch and effort data for the North Head:area of the vrand Manan lobster fishery
1979-80, on weekly basis, based upon sales slips and interviews with

during fishing season
fishermen.

Effort CPUE
No. of days TWo. of kg pef
Week fished No. of fishing Cateh kg/trap days
no . Period per week fishermen days {kg) haul?® fighed
1 Nov. 14-22 8 10 63 10 425 1.859 165.48
2 “ 23-30 7 0 47 5 859 1.859 124.65
3 Dec. 1-7 6 9 5 3 048 - 87.07
4 " 8~15 3 4 Q8 1 366 - 170.69
5 17-22 4 3 09 995 - 11056
6 24=31 3 3 07 818 - 116.81
7 Jan. 1~7 2 2 03 478 - 159,49
8 v 8-15 5 2 07 1097 - 156.72
9 16-22 3 i 03 521 - 173.90
10 23-31 H H 01 377 - 376.87
il Feb. 2-8 3 1 a3 722 - 260.82
12 b 9-15 3 1 03 884 - 294.78
13 16-22 5 i 05 8306 - 165.99
14 23-29 2 i 02 385 - 192.74
15 %arah 1-7 2 i 02 567 2.578 283.45
16 8-14 3 H 03 363 - 120.94
17 15-21 3 1 03 317 - 105.82
i8 22-31 4 1 04 413 ~ 103.17
19 Aprit 1-7 5 2 o7 603 - 86.10
20 " 8-15 5 2 07 878 2,268 125.43
21 16-22 2 i 02 29% 2.268 1647.39
22 23-30 4 i 04 635 - 158.73
23 May 1-7 4 3 06 1 214 - 202.27
24 " g-15 7 4 is 1 814 - 120,91
25 16-22 6 3 13 1 983 - 15252
26 23-31 8 4 21 2 %8 2.471% 138.49
27 June 2-7 4 2 04 1 331 - 332.77
28 - 9-15 5 2 i0 1 326 2.17 1e
29 16-21 & 3 i2 1 813 2.451
30 23-27 3 & 05 1 304 - . 260.77
Total/Mean 4,23 e 314 45 568 2.241 145.12

Aprom interviews.
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Tahle 8. Lobsters landed at North Head and at other ('south’) ports in Grand
Manan during fishing season 1978-79, expressed as 2 percentage of total weight
(total = 297 632 kg) and estimated number (475 283).

Percentage of total landings

by weight by estimated numbers

Period "south'! North Head "south’ North Head
November 15-30 44.31 3.45 51.19 1.72
December 1-15 3.91 2.58 11.47 0.70
" 16.31 2.65 1.25 3.05 0.30
January 1.15 0.68 0.48 0.77 0.11
" 16-31 0.42 0.25 0.48 0.06
February 1-15 - 0.10 - G.02

" 16-28 0.01 - 0.01 -

March =15 - 0.35 - 0.08
b 16-31 0.05 0.16 0.05 0.04
April 1-15 0.63 0.17 .71 0.04
" 16-30 2.03 0.43 2.28 Q.10
May =15 5.76 1.27 6.14 0.32
" 16-31 8.92 1.35 9.27 0.34
June 1-15 7454 2.39 7.96 0.59
" 16-30 1.84 1.02 1.90 0.30
Total 84.75 15.25 95.28 4,72

Table 9. lobsters landed at North Head and at other ('south') ports in Grand
Manan during fishing season 1979-80, expressed as a percentage of total weight
(total = 354 896 kg) and estimated number {563 062).

Percentage of total landings

by weight by estimated numbers

Period "south’ North Head *south’ North Head
November 15-30 45.21 4.59 52.80 1.65
December 1-15 11.46 1.24 13.22 0.45
v 16.31 3.04 0.51 3.43 0.18
January .15 1.66 0.44 1.88 0.16
" 16-31 0.46 0.25 0.52 Q.09
february 1-15 0.23 0.45 0.27 0.16
" 16-28 0.13 0.34 0.15 0.12
March =15 0.13 0.26 0.15 0.09
" 16-31 0.24 0.21 0.28 0.07
April 1-15 3.99 0.42 1.10 0.15
" 16-30 2.80 0.26 3.01 0.09
May 1~15 4.97 0.85 5.19 G.31
" 16-31 7.41 1.38 7.77 0.49
June 1-15 5.29 0.75 3.68 0.15
" 16-30 3.13 0,88 2.18 0.18

Total  87.15 12.83 95.63 4.34
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Table 10. Number of lobster fishermen, by port, Grand Manan, 1974-80.

Fishing season

Port 197475 1975776 1976-77 1977-78 1978-79 1979-80
Dark Harbour 04 04 03 03 03 02
Ingalls Head 44 52 58 57 46 51
Seal Cove 39 37 32 36 33 35
White Head 27 27 25 22 19 18
S. Grand Manan Tota 114 120 118 118 101 106
North Head i5 14 13 11 13 11
Total Grand Manan 129 134 131 129 114 117

Table 11. Lobster landings {kg) by port, Grand Manan, 197480,

Fishing season
Port 1974-75 1975-76 1876~77 1977-78 1978-79 1979-80
Dark Harbour 1 529 931 565 339 1 107 789
Ingalls Head 81 414 78 337 103 261 111 662 98 496 117 813
Seal Cove 127 335 114 450 128 553 104 220 106 086 136 522
White Head 64 809 57 785 59 633 68 925 46 367 54 204
$. Gr. Manan Total 275 087 251 503 292 012 285 146 252 256 309 328
North Head 26 773 31 504 32 661 38 005 45 376 45 568
Total Grand Manpan 301 860 283 007 324 673 323 151 297 632 354 896

Table 12. Number of days fished, by port, Grand Manan, 1974-80.

Fishing season

Port 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80
Dark Harbour 35 23 0% 19 29 18
ingalls Head 1 199 i 108 1 410 1 470 1200 1157
Seal Cove 1 558 1341 1 376 1133 1 492 1 560
White Head 959 719 724 786 646 554
S. Grand Manan Total 3 751 3 191 3 519 3 408 3 367 3 289
North Head N 279 273 277 287 328 314

Total Grand Manan 4 030 3 464 3 796 3 695 3 695 3 603
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Table 13. Mean number of days fished per fisherman, by port, Grand Manan, 1974-80.

Fishing season

Port 1974-75 1975-76 1976-77 1977-78 1978-79 197980
Dark Harbour 8.75 5.7% 4.50 5.33 9.67 9.00
Ingalls Head 27.25 21.65 24.31 25.79 26.22 22.69
Seal Cove 39,95 36,22 43.00 31.47 43.67 44,57
White Head 35,52 26.63 28.96 35.73 34.05 30.78
$. Grand Manan Total 32.90 26.68 30.08 28.88 32.86 31.03
North Head 18.60 19,5 21.31 26.09 24.69 28.55
Total CGrand Manan 31.24 25.93 29.20  28.64 31.97 30.79

Table 14. Mean number of ky of lobsters landed per fisherman, by port, (rand Manan,
1974-80.

Fishing season

Port 1374-75 1975-76 1976-77 1977-78 1978-79 1976-80
Dark Harbour 382.3 233.0 283.0C 113.0 368.9
Ingalls Head 1850.3 2140.2 1780.4 195%.0 2141.2
Seal Cove 3265.0 3093.2 4017.3 2895.0 3214.7
White Head 2400.3 1506.5 2385.3 3133.0 245008
S. Grand Manan Total 24173, 0 2085.49 2489508 241605 246701 218,72
North Head 1785.0 2250.3 2512.3 3455.0 3489.1 S14
Total Grand Manan 2340.0 2112.0 2497.5 2505.1 2610.8 3033.3

Table 15. Lobster fishermen, by port, expressed as a percentage of total Grand
Manan fishermen, 1974-80.

Fishing season

Port 1374-75 1975-76 1976-77 1977-78  1978-/9

Dark Harbour 3.10 2.99 2.29 2.33 2.63 1.71
Tngalls Head 3411 38.81 44,27 44,19 40.35 43.59
Seal Cove 30.23 27.61 264.43 27.91 28.95 29.91
White Head 20.93 20.15 19.08 17.05 16.67 15.38
S. Grand Manan Total 38.37 89.55 90.08 91.47 88.60 90. 80
North Head _11.83 10.45 . 9,92 8.53 11.40 9.40

Total Grand Manan 129 134 131 129 114 17




Table 16.
total: landed weight (kgh, 19746-80.

Lobster landings, by peri, ex
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pressed as a percentage of Grand Manan

o Fishing season

Port 197475 1875-76 1976-77 1977-78 1978~-79 1979-80
Dark Harbour 0.51 0.33 0.17 0.10 0.37 0.22

Ingalis Head 29.37 27.68 31.8C 34.55 33.09 33.20

Seal Cove 42.18 40,44 39.59 32.25 35.64 38.47

White Head 20.85 20.42 18,37 21.33 15.865 15.27

$. Grand Manan Total 91.13 88.87 89.94 88.24 84,75 87.16

North Head 8.87 11.13 10.06 11.76 15.25 12.84

Total Grand Manan 301 880 283 007 324 673 323 151 297 632 354 896

Table 17. Days fished, by port, expressed as a percentage of tetal davs fished at

Grand Manan, 1947-80.

- . . Fishing season

Port 197475 1975-76 197677 1977-78 1978-79 1979~80
Dark Harbour .87 0.69 0.24 0.51 0.78 3. 50

ingalls Head 29.75 31.99 37.14 39.78 32.48 32.11

Seal Cove 38.66 38.71 36.25 30.66 40.38 43,30

White Head 23.80 20.76 19.067 21.27 17.48 15.38

S. Grand Manan Total 93.08 G2.12 32. 70 92.23 91.12 81.29
North Head 6,37 7.88 7.30 7,77 8.88 8.71

Total Grand Manan 4030 3464 3796 3695 3695 3603

Table 18,

Large lobsters (2127 mm CL) landed at North Head,

expressed as kg

total weight, and as percentage of local and Grand Manan catches, 1975-80.

Fishing season

1675-76
Total Grand Manan
landings (kg) 283 007
Toral North Head
landings {kgJ 31 504
Landings (kg) large
lobsters at North Head 8 495

% large lobsters at Horth Head
of total Crand Manan landings 3.00

% large lobsters of

total North Head landings 26.96

1976-77 197778 1978-79 1979-80
324 673 323 151 297 632 354 896
32 661 38 005 45 376 45 568
12 908 11 449 20 079 23 800
3.98 3,56 6.75 6.71
39,52 30.12 44,25 52.23

N.B., The deep water fishery began in

18974-75; however, large and small

lobsters were not recorded separately until 1975-76.



Table 195.

20~

Estimated population sizes, in terms of biomass (kg), at start of fishing seasom with confidence
limits for the population size estimates and rates of exploitation for southern Grand Manan lobsters
{¥ = number in sample, a and b = regression constants, g = catchability).

Initial population biomass {kg)

Season Intercept Slope _ Corvelation Population 95% Confidence limits Total Exploitation
Nov.-June a b g coefficient N size Lower Upper catchikgy rate u (%)
1948-49 1.000 -0.000001%1 0.913 8 522 329 417 934 790 167 294 836 56.4
1949-50 1.152 -0.00000239% 0.951 8 481 588 410 719 617 432 313 607 65.1
1950—513b 1.600  ~0.00000304 0.983 3 526 264 389 034 - 380 046 72.2
1951—52b 1.414  ~0.00000307 0.933 7 460 074 387 163 638 928 359 002 78.0
1952-53b 1.138  -0.00000200 0.981 7 569 320 510 355 6560 706 422 811 74.3
1978-79 1.010  -0.00000291 0.784 9 346 432 271 499 760 758 252 256 72.8
1579-80 1.381 -0.00000379 0.927 & 363 947 320 308 492 919 309 328 84.9

a0nly spring season (May-June) data used in analysis as poor weather conditions resulted in heavy gear
loss and low fishing effort in the fall season {Nov.-Dec.).

bgecond period in June excluded in analysis as = 1000 trap hauls recorded for catch-effort samples.



