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Background:

and 1994. The fishery is directed exclusivel
males with a carapace width over 95 mm.

(recruitment wave) followed by three years of
recruitment (recruitment trough). Males re
commercial size at an age of about nine ye
The 1985-1987 year-classes, which are currgntly
being harvested, form a recruitment trough. [he
biomass, and hence catches and yields, are Ipwer
than the values observed between 1991 and 3995,
when the last recruitment wave occurred. This
situation should persist until 1998-1999, wien
the 1988-1992 year-classes which will makej up
the next recruitment wave are fully recruitedjto
the fishery.
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OVERVIEW OF SNOW CRAB tionally larger claws are called “adults.”
Females and males do not live much longer

than five years after their terminal moult;

The snow crab Ghionoecetes opilipis a py the fourth year, their appearance and
crustacean species that prefers saltwater ephysiological condition has deteriorated
vironments with temperatures belowC3 quite rapidly. Among males, this deterio-
Like other crustaceans, snow crabs increasgtion is accompanied by changes in spatial
their size in a discontinuous fashiondistribution, with older crabs tending to

through moulting.  During this process, congregate at shallow depths or at other
they shed their old shells and take up watermarginal sites. Their catchability also de-
which causes them to swell and grow into &lines owing to their reduced mobility.

new, larger carapace. The reference measjven this ageing process and the time re-
ure used in this document to describe thguired for the shell to harden and meat
size of snow crabs is carapace width excontent to increase after moulting, legal-
pressed in millimetres. As a rule, snowsjze males are fully available to the fishery

crabs larger than 30 mm moult every yearfor a period of only three years or so after
females between December and April andhe terminal moult.

males between April and June. Immedi- . . : .
Females mate in late winter or in spring and

ately after moulting, the crab’s shell is ver .
y . g ycarry the fertilized eggs under the abdomen
soft, making it vulnerable to predators and ,
) for one to two years, depending on the am-
damage from handling. As the shell hard- . L
, bient water temperature. After hatching in
ens, a process which takes about three to . ,
, , spring, the larvae go through a planktonic
six months, the crab’s water content de- ,
, stage for three to five months, and then
creases and is largely replaced by meat.

Crnetamorphose into small crabs and settle
Recently moulted snow crabs are calle

- } , .._on the sea bottom in the fall. It takes a
white crab” because of their spotless white .

, male crab at least nine months after hatch-
abdominal surface.

ing to reach the legal size of 95 mm. Since
In both sexes of snow crab, growth ceasegmoulting occurs in spring, the quality males
after the “terminal” moult, with females ayajlable to the spring fishery are at least

reaching a final size of 36 to 92 mm andten years old, whereas those available to the
males 40 to 165 mm. Hence not all malesga|| fishery may be only nine.

in a population reach the minimum legal .
, - The snow crab populations of the estuary
size of 95 mm. Males over 40 mm which

and northwestern Gulf of St. Lawrence ex-

have not undergone their terminal moult . . .
i , hibit abundance fluctuations which suggests
can be recognized by their smaller claws , :
an eight-year cycle. Each cycle includes at

and are called “adolescents”. Those tha} .
, east three consecutive year-classes that are
have terminally moulted and have propor- . .
smaller, collectively  designated as

Biological context

2 February 1997



Laurentian Region DFO, Atlantic Fisheries
SNOW CRAB Stock Status Report C4-01

“recruitment troughs,” and up to five con- ploitable biomass of hard-shell males
secutive year-classes consisting of a moder- and the attainment of legal size by the
ate-to-large number of crabs, collectively first two cohorts of the recruitment
called “recruitment waves.” The size dis- wave comprising the 1988-92 vyear-
tribution of crabs, as measured in St. Mar- classes.
guerite Bay (near Sept lles) during research _
: . . The nature of recruitment cycles and
surveys, provides a good illustration of the _

conservation concerns

effect of recruitment waves and troughs . .
(Figure 1). St. Marguerite Bay is consid-The main theory put forward to explain

ered representative of the situation in théabundance cycles relates to a periodic
northern Gulf change in the survival rate of individuals

during the initial benthic stages crabs
In the estuary and northwestern Gulf ofranging in size from 3 to roughly 20 mm

St. Lawrence, the 1985-1987 ye"’"'Classeéaused by strong competition for space and

constitute a recruitment trough, an‘d thefood in the confined habitat of young snow
1988-1992 year-classes a recruitment ..o afier the larval stages, young crabs

wave. In previous snow crab stock as'generally settle on specific bottom areas at

sessments, it was predicted that the 198506 jiate depths (40-80 metres), and do
87 recruitment trough would show the

. e ' “not leave those sites for good until they
following characteristics for the period

. o " reach age five approximately. According to
1995 to 1997, possibly persisting unt|Ithis hypothesis, nursery grounds may be-
1998:

come overcrowded due to the influx of
- first, a general aging of the populationyoung snow crabs from successive year-

of legal-size males between 1995 anctasses, to the point that the establishment
1996; and survival of the newcomers are com-

« then, a decline in the number and aVerpromised until the nurseries nearly empty
age size of males available to the fish-out when the snow crabs begin to disperse

ery, accompanied by a major decrease i®Ver the much broader territory occupied by
adults as they reach the age of about five.
The main mortality factor affecting new-

comers is cannibalism, the extent of which
percentage of white crab in catches qhas been demonstrated by a recent field in-

sea because of the reduction in the ex\'/estigation.

catches per unit of effort;

« and finally, a gradual increase in the
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Figure 1 Size structure of snow crab caught in St Marguerite Bay during research surveys from
1991-96. Immature and adolescent males and immature and prepubescent females are shown in
grey, whereas male and female adults are shown in black. The horizontal axis illustrates size, and
the vertical axis abundance. The year of birth of the crabs is shown above each of the modes
(peaks). The broken vertical line indicates the legal size of 95 mm.
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Biologists are also studying the magnitudeof females. Indeed, the fishery selectively
and impact of variations in the abundancaemoves the large males in a population and
and quality of females during an abundanceccentuates natural variations in the sex ra-
cycle. It has been shown that the number ofio, giving rise to a predominance of fe-

females releasing eggs in a given area camales. However, one or two years from
vary over the years by a factor of about tenpow, when the huge number of primiparous
depending on the passage of recruitmenfiemales recruited in 1996 and 1997 repro-
waves or troughs. In addition, the popula-duce again and become multiparous, the
tion of adult females is dominated either byabundance of the large adult males with
primiparous (first-time spawners) or by which they can mate will have fallen to a

multiparous (second- or third-time spawn-minimal level. There will likely be a short-

ers), which exhibit different fecundity and age of large adult males, and hence a con-
behavioural characteristics. It is conceiv-siderable reduction in egg and larval pro-
able that large fluctuations in egg and larvadduction, with consequences that are diffi-
production, especially in the largest snowcult to predict at this time. Some major

crab populations, play some role in main-studies are currently being carried out on
taining abundance cycles or inducing thenthis topic, and a more in-depth discussion
in adjoining populations. and preliminary results will be provided in

Abundance cycles also cause wide fluctua'Ehe complementary report by Sainte-Marie

tions in the number and size of males, giveﬁ?‘nOI Sevigny (in preparation).
that the male population is dominated nu-

merically either by small males or Iarge-“'IE FISHERY

males. Since females recruit to adult a9 cation and historical context

across a narrow range of sizes and ages ,

. . . Snow crab stocks in the estuary and north-

(with the average age being six years),
. ern Gulf of St. Lawrence have been the re-

whereas males reach adult size across a

' i ibility of DFO si 1983. The terri-
wide range of sizes and at a markedlysloonsI "y o since e terri

higher average age (eight years), abundanégry is divided into five management areas

. . . (Figure 2), corresponding to three broad
cycles induce large variations in the sex ra-

tio of abundance. In the past two years,geographlc regions: the Upper North Shore

. . (Area 17) including the estuary, the Middle
there has been a massive recruitment of fe-

. North Shore (areas 16 and 15) and the
male adults to the populations, whereas the

: (lj,ower North Shore (areas 14 and 13).

abundance of large males has decline
(Figure 1). Although the fishery is not to Snow crab is fished with baited traps, most
blame for abundance cycles, it can influ-often conical steel models, such as the
ence them, possibly having an adverse imJapanese trap with a 1.2-m-diameter base.

pact by reducing the reproductive potentialSince 1990, the fishery in the estuary and
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Figure 2 Snow crab management areas in the northern Gulf of St. Lawrence.

the Middle North Shore has begun at icefishery experienced a boom from 1979 to
break-up (March-April) and generally 1985, when the number of participants,
closed after 10 to 14 weeks of activityfishing effort, geographic extent and land-
(June-July). On the Lower North Shore,ings increased substantially.

the opening of the fishery is often delayedBetween 1987 and 1989, landings for the

because the ice cover stays longer, and thgntire region of the estuary and northern
season generally does not begin until ‘JuneGqu of St. Lawrence plummeted from

ending in the fall between October and No-5 255 tto 2 622 t (Figure 3). This drop was
vember. accompanied by marked decreases in
The snow crab fishery in the estuary andcatches per unit of effort and ever greater
northern Gulf of St. Lawrence began in thecatches of white crab, as a direct result of a
late 1960s. From 1968 to 1971, vesselsecruitment trough affecting the 1977-1979
from Quebec and New Brunswick reportedyear-classes. Beginning in 1990-91, the
catches of about 1 000t from around thewhite crab problem gradually disappeared,
Port Cartier sector of the Middle North catches per unit of effort rose, and landings
Shore. Subsequently, a limited inshoreincreased to a record level of 7 2451t in
fishery took place, with annual landings 0f1995, thanks to the advent of the recruit-
roughly 200-300 t until the late 1970s. Thement wave made up of the 1980-84 year-
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7000

6000 area17  Which vary both temporally and spatially,
%5000— such as exhaustion of the bait supply, re-
2 4000 AREA16  source abundance levels and attainment of
2 3000 the trap holding capacity. For example, in
3 2000 AREA 15 P _ g cap Y. _ bi€,

1000 ﬂﬂﬂ AREA14 1996 the yields of traps that had fished for

o JUULL AREATS  over three days were 5% (Area 17) to 22%
JQ&OJQ&QJQ&qJQ&GJQ&@Jggoiggéiggq[996

(Area 14) higher on average than those of
traps deployed for only one day. Conse-
Figure 3 Snow crab landings in the northernquen“y’ it is likely that in most areas the
Gulf of St. Lawrence. ,

CPUEs calculated for 1995 and especially

for 1996 are overestimated compared to
classes. In 1996, landings declined slightlythose for the period before 1995. As well,
(6 718t as at December 6), primarily be-it has been noted that a larger-volume trap,
cause the total allowable catch was reducethe conical type with a 2-m-diameter base,
in areas 16 and 17. has been gaining popularity in areas 16 and
617 since 1994.

YEAR

The main indices for the 1989 to 199
fishing seasons landings, fishing effort andFishery management

catches per unit of effort (CPUE) have beer]AIth h the fish iqinall
updated by using the database of final sta- oug © TIShery was originaty man-

" . . aged by controlling fishing effort, total al-
tistics to derive a clearer picture of the g y g g

. lowable catches (TACs) were gradually in-
fishery results for each of those years. In ) ) o
. . troduced in the different fishing areas be-
terms of the CPUE, a more detailed review
. tween 1985 and 1994. The number of traps

of fishing practices over the eight years in ) ) S

. authorized per licence is limited to 150
guestion showed that, over the last two ,
. Japanese traps; however, fishermen may
years, the percentage of traps kept in the . .
substitute one regular trap (maximum vol-
water for more than a day (up to over three
L . ume 2.1mM) for two Japanese traps
days) rose steadily in most fishing areas. .

. . . . (maximum volume 0.44 .

Since the trap yield usually increases with
the soak time unless the holding capacity i$-ike elsewhere in Canada, the minimum
reached, this practice results in an overedegal size is set at 95 mm, and the landing
timation of the CPUE based on fishing data0f females is prohibited. Since 1985, once
because a unit of effort Corresponds to ahe limit of 20% of white crab in catches at
single trap haul regardless of soak time. Asea has been exceeded, the fishery is auto-
present, the CPUEs for different traps canmatically closed in the area concerned to
not be standardized in relation to soak timeminimize the mortality of these very fragile
because catches do not increase in propotadividuals. Recent data show that white

tion with soak time due to complex factorscrabs can survive fishing operations pro-
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Table 1 Catches and fishing effort in Area 17.

Year 1983 to 1989* 1990 1991 1992 1993 1994 1995 1996
TAC - - - 1300 1300 1820 1820° 1547°
Catches* 1022 910 1562 1289 1305 1788 1774 1503
Effort 2 121.8 137.9 173.6 107.4 90.6 124.2 155.6 153.4
CPUE*  North shore 8.4 77 10.0 12.4 15.2 15.7 11.7 10.3

South shore 7.4 5.3 7.8 115 13.2 114 9.7 9.3

Landings in metric tonnes as at December 18, 1996
Standardized effort in thousands of Japanese traps hauled
Catches per unit of effort in kilograms per Japanese trap
Average for the period

[ O R

Including special allocations

vided they are handled carefully, which isdistribution of effort between the two sides
especially important in the summer whenof the estuary changed completely. Land-
fishing mortality can be very high. ings on the north shore plummeted 44% in
1996 (807 t) from 1995 (1 455t), whereas
SNOW CRAB IN THE ESTUARY the south shore’s catch was one and a half
(AREA 17) times greater than in 1995 (694t versus
, , . 283 1t). Since the average annual catch re-
There are 22 holders of active licences in .
corded for the north shore since 1990 was
Area 17. The total allowable catch was .
. , 480 t, it can be concluded that the south
originally set at 1 300t, in 1992. In 1996, . . ,
) , shore was fished only lightly in 1995 and
the fishery opened on April 1 and closed on . :
Its exceptional share of 1996 landings re-
July 31. The global quota for 1996 stood at . P
i , sults from a substantial increase in fishing
1547 t, with 1 462t for regular fishermen ,
, ) , mortality between 1995 and 1996.
and 85t in special allocations, down 15%

from 1995. As at December 18, 1996, The condition of legal-size snow crabs on

landings were 45 t short of the TAC. fishing grounds during the season was com-
parable to that observed in 1995 (Table 2).
State of the resource in 1996 The percentage of recently moulted crabs

The average trap yield continued to fall on(shell conditions 1 and 2) rose slightly, to
both shores in 1996. The average CPUBO0.1% in 1996 from 7.9% in 1995. Con-
showed an overall drop of 14% for the en-versely, the percentage of old crabs (shell
tire area compared to 1995. Yields fellconditions 4 and 5) declined moderately to
more sharply on the north shore (12.0%)21.6% in 1996 from 30.8% in 1995. These
than on the south shore (4.1%) (Table 1)results suggest a decline in the older seg-
Although total fishing effort for the area ment of the population due to natural mor-
declined only slightly (1%) from 1995, the tality of the oldest males and to depletion
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Table 2 Shell condition (%) in Area 17
SHELL 1995 1996 O 40 % /)
SN /
/ . +
z E LF (*0) /
CONDITION SEA DOCK | SEA  DOCK 3 p N /
Z 30 Ny . /
1 0.3 0.1 11 11 2 } %&\R 0 \% /
< T AN ~ /
2 7.6 29.9 9.0 42.3 w N ~
c 20| 0 % - 7‘% -
3 61.3 485 68.3 34.0 . ADO (1) [+l \\\% / e 5
L o < -/ ~..
4 29.2 20.3 20.4 22.1 2 10 {»‘\7“‘%\\ . =l {
5 1.6 1.2 1.2 0.5 ADO (- 2) I S N ‘%4\\\\{
0 L

1992 1993 1994 1995 1996
YEAR

of the residual biomass of crabs on fishing

grounds by the fishery.
Figure 4 Abundance of male snow crabs caught

The percentage of adolescent crabs imuring research surveys in the estuary between

catches at sea climbed from 6% in 1995 td-292 and 1996. LF(+0): males left by the fish-
ery during the survey year; R(-0): males re-

9% in 1996. However, the percentage Ofrujted to the fishery; ADO(-1): adolescent
legal-size adolescents remained very lownales from 78 to 95 mm; ADO(-2) adolescent

(5%), at a level comparable to 1994-95, pufiales from 62 to 78 mm.
well below the range of 12-18% recorded in

1992-93 when the exploitable biomass wa®s5 mm (ADO'), whose abundance had been
expanding dramatically. The average caradecreasing since 1992, were almost four
pace width of male snow crabs sampled afimes more numerous in 1996 than in 1995.

sea, which had increased gradually fromrhey will reach legal size in 1997, but will
102.2 mm in 1989 to 115.7 mm in 1994,n0t be fully available to the fishery until

and then declined to 113.4 mm in 1995, fe||1998 However, since they are fa|r|y abun-

further in 1996, to 111.3 mm. By contrast,dant compared to the total number of males
the average size of landed males rose froffecruited to the fishery and left by the fish-
115.3 mm in 1995 to 117.8 mm in 1996.  ery in 1996, white crab problems can be
The beam trawl research survey done on thanticipated in 1997. The upward trend ob-
north shore of the estuary in Area 17 beserved in the number of adolescent males
tween late July and early August 1996 from 62-78 mm (ADO) in 1995 continued
when the fishery was virtually finished, in 1996.

confirmed the trends observed in the fisheryrhe group of crabs left by the fishery,

and those identified in earlier surveys. Theyhich consists primarily of adult males and
abundance of males left by the fishery (LF)which will essentially make up the 1997
and males recruited to the fishery (R)harvest, shrank by 30% compared to 1995,
which had been declining since 1993, degiven the poor recruitment in 1996. Males
clined again in 1996 (Figure 4). In con-recruited to the fishery were five times less
trast, adolescent males between 78 angpundant in 1996 than in 1993 and reached
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the lowest level in five years. The surveyeffort over the last two years. The short-
results indicate a drop in the average size aferm outlook for this area is not good, with
adolescent and adult males that have sharp drop in the CPUE anticipated in
reached commercial size recently. 1997. Following the 1996 fishing season,

In 1996, the first postseason survey Waéhe exploitable biomass shrank by 30% on

conducted by Area 17 fishermen concur-the north shore, which generally accounts

rently with the trawl survey and at the samefor two-thirds of the landings; the biomass
0,
sites, using traps. The abundance of re¥@3 composed of 32% old crabs, some of

cruits and males left by the fishery wasWhich will die over the winter or will not
very low, approximately 3 kg/trap. In gen_be catchable next year. Owing to the strong

eral, the CPUEs were almost nil for the re_f|sh|ng pressure exerted on the north shore

gion to the east of Baie Comeau and indn 1995 and on the south shore in 1996, the

creased slightly toward the west. This opfesidual biomass is expected to decline con-

servation is consistent with the results Ofsllde.rably throughout the .reglon. In .aII
the commercial fishery, as fishermen fromIlkellhood, catches per unit of effort will

the Baie Comeau area reported very IOV\;;ontinue to drop, reaching values in 1997

catch rates in this North Shore Sector.comparable to those of the late 1980s.

Whereas the average size of males caught &thite crab problems are anticipated in
sea (103.7 mm) was much smaller than in997 and probably 1998, when the first two
the fishery (111.3 mm), the percentage ofcohorts of the recruitment wave made up of
undersize and legal-size adolescents wathe 1988-1992 year-classes reach legal size.
slightly higher (12.5%) than in the fishery. Although recruitment to commercial size
The crabs’ condition was similar to that ob-will definitely pick up as of 1997, the ex-
served in the trawl survey, but the relativeploitable biomass will remain low until
abundance of recently moulted crabs (shell998 since the abundance of pre-recruits
conditions 1 and 2) was three times highe(ADO™) in 1996 was not high enough to
(32.9%) than in the fishery (10.1%). Theoffset the observed decline in biomass. Itis
number of older crabs (conditions 3, 4 andherefore highly likely that the expected
5) also appeared to be slightly higherupturn in recruitment will not be noticeable
(10%). until 1999. The average size of males
should decrease in 1997-98 and then begin
edging up in 1999. To maintain an exploi-
The recruitment trough made up of thetation rate comparable to that of 1996, es-
1985-87 year-classes will take an evetimated at 45-50% of the exploitable bio-
greater toll on Area 17, as reflected in thémass on the north shore of the estuary,
steady decline in CPUEs since 1995 and the997 catches should be reduced by about
major changes in the distribution of fishing30% in line with the lower abundance of

Outlook for Area 17 in 1997
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Table 3 Catches per unit of effort in areas 16 and 15.

Year 1983 to 1989* 1990 1991 1992 1993 1994 1995 1996
TAC Area 16 2 500° - 2368 2596 2596 3636 3636 3090
Area 15 - - - - - 435 435 435
Catches® 2093 3274 2692 2897 2934 4034 4065 3520
Effort 2 249.1 2640 161.2 1592 148.2 199.7 189.9 169.2
CPUE® 16 West 6.0 89 141 174 184 215 198 209
16 Centre 7.7 124 182 220 233 197 217 185
16 East 10.1° 152 187 174 199 185 199 212
Area 15 - 61 140 136 152 201 255 241

Landings in metric tonnes as at December 18, 1996

Standardized effort in thousands of Japanese traps hauled

Catches per unit of effort in kilograms per Japanese trap

Average for the period

In effect from 1986 to 1987

The CPUEs for sector 16 East and Area 15 were combined prior to 1990
Including special allocations

~N O O AW N =

harvestable crabs as revealed by trawl Surg
veys between 1995 and 1996.

tate of the resource in 1996

As in 1995, the trends apparent from fish-

ery data were not uniform throughout the
SNOW CRAB ON THE MIDDLE I . .
region; however, signs of a levelling off of

NORTH SHORE (AREAS 16 AND the main abundance indices were evident
15) almost everywhere. Between 1995 and

There are 36 and 8 regular active licenced996, the CPUEs declined slightly in the
in areas 16 and 15, respectively. The totahiddle of Area 16 (Riviere au Tonnerre)
allowable catch in Area 16, originally set inand in  Area 15, from 21.7 to
1992, was cut by 15% in 1996 and currentl{18.5 kg/Japanese trap and from 25.5 to
stands at 3 090 t. The TAC for Area 15,24.1 kg/Japanese trap (Table 3) respec-
first set in 1994, remained unchanged atively. In addition, beginning in late May
435t in 1996. In 1996, the fishery tookthe CPUEs dropped sharply in the western
place from April 15 to July 31 in Area 16 part of Area 16 (excluding Pointe des
and from May 15 to September 15 in AreaMonts to Riviere au Tonnerre) from about
15. Special allocations of 177 t and 25 t25 kg/Japanese trap to 13 kg/Japanese trap
included in the global quotas, were grantedn early July, and catches in this sector de-
to non-crabbers in areas 16 and 15 respe€reased by 16% in 1996 compared to 1995.

tively. The quotas were attained in bothOnly the eastern part of Area 16 showed no
areas in 1996. sign of a decrease; however, longer trap

soak times and the use of larger-volume
traps in this region since 1994 may have
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helped keep yields at what appear to b&he percentage of undersize and legal-size
high levels. adolescents caught at sea moved up slightly
A review of the condition of commercial- /N Poth areas in 1996. Whereas the average

size males caught at sea indicated that the 2€ of crabs caught at sea levelled off at

relative abundance of old crabs in both ari11-2 Mm in Area 16, the average size of

eas had stabilized or declined (Table 4),Ianded crabs increased from 113.3 to

which suggests that the aging of the popu_115.4 mm. In Area 15, average carapace

lation stopped in 1996. Although the abun_WIdth rose both at sea (105.7 to 108.4 mm)

dance of old crabs (shell conditions 4 anoanOI at dockside (109.6 to 110.4 mm) be-
5) was on a par with the 1995 level in Areatveen 1995 and 1996.
16 (21.5% versus 20.8%), it declined byThree research surveys were conducted in
half in Area 15, from 17.4% in 1995 to this region in 1996. Monitoring of the
7.4% in 1996. In contrast, recently moultedsnow crab population in St. Marguerite Bay
crabs (conditions 1 and 2) were four timesvas continued in 1996 through an under-
and twice as numerous in areas 16 and lWater diving survey in March and a beam
respectively in 1996. trawl survey in April-May. Adult males
with shell conditions 4 and 5 were observed
Table 4 Shell condition (%) in areas 16 and 15.to have moved e.n masse .toward shallow
depths, congregating there in order to mate

with the abundant primiparous females.

Area 16 Due to this migration, large adult males
L GOV 1995 1996 with old shells were not well represented on
EA  DOCK | SEA  DocoK the fishing grounds in April-May. Fur-
. 00 03 08 03 thermore, the beam trawl survey indicated a
2 6.0 25 254 32.0 steady increase in the 1988-1992 year-
3 723 486 | 523 580 classes and the near-disappearance of ado-
4 193 482 | 190 97 lesent males greater than 90 mm (Figure 1).
5 15 0.4 25 0 The expected recruitment to adult size will
be very low in spring 1997 and rise in
Area 15 1998; however, the exploitable biomass will
SHELL CON- 1995 1996 not increase until 1999. A beam trawl sur-
PHTION P B——" vey was carried out from July 20 to 28 in
- — . — ~ the Natashquan region. The size structure
X 167 67 | 412 482 of captured males was similar to that for St.
3 604 566 | 505 509 Marguerite Bay and the estuary, but the
4 1558 33.0 7.2 0.6 strength of the 1986-1989 year-classes ex-
5 16 17 02 0 hibited a declining pattern.
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A
1;’2’ m LF("0) 31 kg/trap, but dropped by half in 1996 to
- I R(O .
E g — AI(DO)('l 14 kg/trap. The fall catches comprised 46%
S 1 ADU<9 . .
g 40 old crabs (conditions 4 and 5) in 1996.
20
L o | 1996‘ The gradient in abundance, availability and
L@ B = LF(0) condition of the resource noted between the
% 7 . Eil(ao)('l) eastern and western part of the region in
2 »d N — N 1 ADU<95 . .
%’ 2 T+ Fish.cPUE 1995 appears to have disappeared in 1996.
10
S, | - CPUEs declined in both sectors and proba-
o 1994 1995 199 bly would have fallen throughout the region
8- = sade3!*?  had the trap soak time not been increased in
g 60 W Stages 45 an effort to boost catches. Furthermore, the
T 40
& 20 findings of the fall trap surveys carried out
0- since 1994 in Area 16 contrast with those of

1994 1995 1996

the fishery and indicate that the ageing of

Figure 5 Results of the postseason SUIVeYf,o commercial population was further ac-
done in Area 16 since 1994. (A) Distribution

of the different groups of male&F(+0): left ~centuated in 1996. The apparent contradic-
by the fishery;R(-0) recruited to the fishery; tion between these two information sources

ADO(-1): adolescent males between 78 and hi ;
95 mm; ADU<95: adult males under 95 mm. m.ay SSlLE t(.).ﬂShmg directed at male;s
(B) Trap yields during the surveys for the dif-with shell conditions 2 and 3, as shown in

ferent groups of males and the commercialTable 4, or to the non-availability of old-
?é;]'gﬁeﬁll'ilgn(d(i:goli]Eo'f:EZeg;k;g_the Same Year-shell males in the early part of the fishing
season when they were cohabiting shallow
depths with the abundant primparous fe-
In 1996, for the third consecutive year, amales. If the results of the 1996 postseason
fall (postseason) survey was done in Areaurvey reflect the real situation, old males
16 by fishermen using traps. A synthesis o{conditions 3+, 4 and 5) will make up over
the results for the three years shows that thggos of the biomass available in the area in
relative abundance of recently moulted1997. The abundance and condition of the
crabs (conditions 1 and 2) has declinedesource available in Area 15 in 1997 are
since 1994, with an opposite trend noted fohot known; however, the levelling off of
older males (conditions 3, 4 and 5) left byyjelds and the condition of males caught in

the fishery (Figure 5). The percentage ofhe fishery suggest a scenario similar to that
newly recruited crabs (R) slid from 40% in for Area 16.

1994 to 10% in 1996, whereas the percent-

age of older males (LF) rose by 40% during@utlook for 1997

the same period. CPUEs declined slightlyThe effects of the recruitment trough
between 1994 and 1995, from about 36 tdormed by the 1985-87 year-classes are now
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noticeable throughout the region, and thevere granted to non-crabbers from Quebec
fishing situation is expected to deteriorateand Newfoundland. As at December 18,
appreciably in 1997 because of the follow-1996, 3t of the Area 14 quota and 71t of
ing factors: the Area 13 quota were uncaught.

* Increased and generalized aging of thestate of the resource in 1996

biomfass. of commercial size crabs left OnFollowing a steady and fairly large increase
the fishing grounds after the 1996 seaj, the CPUE in Area 14 from 1992 to 1994,
son, the rate of increase slowed between 1994

« Poor recruitment, with 1996 marking anand 1996, levelling off at about
all-time low since the early 1990s, asl11.9 kg/Japanese trap (Table 5). However,
confirmed by the different surveys. a detailed analysis of the fishing methods

It is clear that CPUEs will fall sharply used since 1989 showed that the trap soak

throughout the region in 1997, and thelime has been rising since 1992, especially

crabs caught will be either large but of poorPVer the last two years. SeV(.enty-seven per
quality, or small and recently moulted.cent of the traps deployed in 1996 were
White crab problems will occur in 1997 andKepPt in the water for at least two days, and
1998, when the 1988 and 1989 year-classe¥*% of them for more than three days. In
reach legal size. There is likely to be a dis1996, the yields of Japanese traps used for
placement of fishing effort toward the east-thrée or more days. were 22.5% higher on
ern sector, where the CPUEs appear to bVerage than the yields for the same traps

holding steady. A strong recovery shoulddepPloyed for only one day of fishing. The
be seen in 1999 inflationary effect that longer soak times

have on CPUEs is thus especially marked in
Area 14. The size of the crabs taken in
Area 14 increased slightly in 1996, from
102.9 to 103.1 mm at sea and from 107.7 to
13) 109.3 mm at dockside. The percentage of
There are 21 and 49 active licences in areasndersize and legal-size adolescents caught
14 and 13, respectively. A total allowableat sea rose moderately as well, from 4 to
catch has been in effect in areas 14 and 18%. The condition of these crabs improved
since 1986 (Table 5). In 1996, the TACsmarkedly in 1996 in Area 14, with recently
were set at 576 t and 1 241 t in areas 14 anfloulted crabs (conditions 1 and 2) ac-
13, up 10% and 40% respectively fromcounting for 32.5% of males in traps, com-
1995. In 1996, the fishery took place frompared with 7.8% in 1995 (Table 6).

June 30 to October 9 in Area 14, and until

October 20 in Area 13. Special allocations

of 33t for Area 14 and 130t for Area 13

SNOW CRAB ON THE LOWER
NORTH SHORE (AREAS 14 AND
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Table 5 Catches and fishing effort in Areas 13 and 14.

Year 1983 to 1989* 1990 1991 1992 1993 1994 1995 1996
TAC: Area 14 667° 381 381 381 381 524  524°7 576’

Area 13 1642 889 889 889 889 889 889 12417
Catches* 1428 312 489 380 1086 1381 1408 1743
Effort 2 165.6 761  116.4 535 1939 2125 1547 2811
CPUE® Area 14 5.2 43 4.8 7.3 9.7 11.2 11.6 11.9

Area 13 5.7 3.9 3.1 5.3 4.2 45 8.0 5.1

Landings in metric tonnes as at December 18, 1996

Standardized effort in thousands of Japanese traps hauled

Catches per unit of effort in kilograms per Japanese trap

The CPUEs for the two areas were calculated separately only as of 1987
Average for the period

In effect as of 1986 in both areas

~N O O AW N =

Including special allocations

A steep drop of 36% in CPUEs was ob-east, based on CPUEs and the size of the
served in Area 13 in 1996, with the averageéhard-shell males that made up the biomass
CPUE falling from 8.0 kg/Japanese trap inof crabs left on fishing grounds at the close
1995 to 5.1 kg/Japanese trap in 1996of the fishery. The males sampled
Moreover, CPUEs showed a steady down{97.3 mm) were smaller than those taken in
ward trend during the fishing season fromthe fishery (103.1 mm). Interestingly, the
10 kg/Japanese trap to aboutpercentage of adolescents was very high,
3.7 kg/Japanese trap, which suggests thapproximately 16%. Catches consisted
the resource was being fully exploited. Theprimarily of clean, hard-shell males
size of crabs caught at sea and those land€dondition 2) and dull, hard-shell males
also declined, from 95.8 to 94.8 mm at sedcondition 3), and the average CPUE stood
and from 101.9 to 101.5 mm at docksideat 7.2 crabs/trap (or about 3.5 kg/trap) for
Furthermore, the percentage of undersizeommercial-size crabs.

and legal-size adolescents rose substantially

in catches at sea, from 3% in 1995 to 9% jfPutlook for 1997

1996. The condition of crabs taken at se®ince Area 14 and 13 fishermen are active
improved markedly in Area 13, with re- in the fall and harvest part of the current
cently moulted crabs (conditions 1 and 2)year's recruitment, the strong fishing

comprising 42.3% of the catch in 1996, upPressure exerted in this region in 1996,
from 8.6% a year earlier. particularly in Area 13, is thought to have

N . greatly reduced the residual biomass that
An initial postseason survey using traps wa

. : . will be available in 1997. It should be
carried out by Area 14 fishermen in Octo-

kept i ind that the f t .
ber 1996. The results show a declining - ' ™" at the fragmentary re

: . . search surveys conducted in this huge re-
gradient in abundance moving from west to
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Table 6 Shell condition (%) in areas 14 andthe slight upturn observed in commercial

13. CPUEs in Area 14 in 1996, must be inter-
preted cautiously, since the fishery data
Area 14 show a major increase in the average soak
SHELL CON. 1095 1096 time for traps, a situation which has un-
DITION doubtedly inflated yields.
SEA DOCK | SEA DOCK ) . )
) - 5 > Y The abundant biomass which benefited the
) 61 ol 271 433 industry during the period 1992-95
3 845 83.4 61.3 55.7 stemmed from a recruitment wave made up
4 76 166 5.9 05 of the 1981-84 year-classes. This wave af-
5 0.1 0 03 0 fected all the fishing areas concurrently, as
evidenced by the simultaneous increase in
Area 13 the percentage of adolescent males in the
SHELL 1995 1996 commercial fisheries in 1992 and 1993
CONDITION ~ DOCK DOCK | SEA  DOCK (Figure 6). Since these predominantly le-
1 36 o| 163 0 gal-size adolescents moulted to adult size a
2 50 101 | 260 537 year later and became available to the fish-
3 899 886 | 541 457 ery two years later, they helped to sustain
4 S the fisheries right through 1995, thanks to
5 0 0 0.2 0
. . 35
gion in 1994-95 revealed that a very small —e— AREA 17
. —a— AREA 16 N
number of crabs would reach legal size 30+ . ,pea1s |\
between 1997 and 1999. CPUEs shoult v AREAS 13+14 | N\
25 v
\

start dropping in Area 14 in 1997 and
continue to move downward in Area 13,
with more marked declines in the east
than the west.

= N
(4] o
| |

RELATIVE ABUNDANCE (%)
[
o
1

GENERAL RECOMMENDATION

Scientific research surveys, postseason su 5]
veys by fishermen and fishery data from ol | | | | | | |
1996 all showed that the exploitable bio- 1989 1990 1991 1992 1993 1994 1995 1996
mass of snow crabs fell substantially in ar- YEAR

eas 13, 16 and 17, but peaked in areas I&gure 6 Abundance of undersize and legal-size

and 15 and is probably now declining. Theadolescent males in samples taken at sea in

only conflicting aspect of the data, namelyeaCh area since 1989.
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their large size and individual biomass.ment trough, can be explained mainly by
However, the recruitment trough consistingtheir differing exploitation rates.

of th.e Ll ygar-classes caused a sulsinco it is very likely that the exploitable
stantial decrease in the percentage of adoo'iomass is now declining in all fishing ar-

lescents in commercial catches, affecting albas with the situation worsening over a
areas simultaneously, so that CommerCiabradient from west to east, with the possi-
catches are now composed mainly of underble exception of a region centred around
size adolescents. This declining percentad® .o 15 and since the snow crab popula-

of adolescents in the c.ommerc.:|al fISherIestions. of the different areas are more or less
reflects the steep drop in recruitment to le"lnterdependent or subject to similar envi-

gal size, .a sllt.uatlon which is borne out onronmental constraintdt seems appropriate
all the scientific surveys and the postseasop .re a general recommendation apply-

surveys by fishermen. Th? downturn |n.themg to the whole region encompassing Areas
number of adult males available to the flsh-13 to 17 In view of the abiding concern

ery will be amplified by their smaller size, about maintaining the reproductive poten-
and the two factors combined spell a majorﬁal of females over the coming two years,

decline in the exploitable biomass. it is recommended that the total allowable

The broad population trends observed forcatch be sharply reduced in all fishing ar-
snow crab appear to be affecting all theeas. This measure is aimed at preserving
fishing areas uniformly, suggesting that thelarge-size males so they can mate with
populations are probably interconnected omultiparous females. The 30% reduction in
influenced by environmental factors com-catches estimated for Area 17 to keep 1997
mon to all sectors, as discussed in earlieexploitation rates on a par with those of
reports. Likewise, an west-east gradient 01996 could be applied to all the North
declining productivity in crab populations Shore areas (13 to 17). However, in view
was previously identified on the basis ofof the gradient in productivity from west to
abundance indices compiled from fisheryeast and the intensive harvesting done in
and research survey data and from the sizArea 13 in 1996, a larger reduction in
structure of crab catches. Hence, fishermenatches there is considered necessary to
in the east can be expected to achieve lekeep the exploitation rate fairly constant.
promising yields than those in the westerrBy contrast, in areas 15 and 14, harvesting
part of the region, which is not always theshould be less intensive than in the other
case. The discrepancies observed in fishergreas, and a smaller decrease in catches
performance in the different areas, particuwould make it possible to achieve the same
larly the seemingly greater resilience of ar-objective. At any rate, it is important to
eas 15 and 14 during the 1985-87 recruitrealise that even if exploitation rates are
maintained at the 1996 level in 1997, this
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will not stop the decline in the population

of large-size males.

At the very most, this

measure will prevent an acceleration in the
rate of decline.

CONSERVATION MEASURES

Three key recommendations from the 1995
and 1996 reports on the state of snow crab
populations in the estuary and northern

Gulf of St. Lawrence are reiterated here
briefly:
1. Adolescent males should not be landed,

because when they moult they reach a
much greater size and weight and can
thereby help cushion the effect of a re-
cruitment trough and ensure faster re-
covery. Harvesting males only after
their terminal moult increases their
chances of participating in reproduction

the spring. It will be particularly im-
portant during the 1997 and 1998 fish-
ing seasons, which will be impacted by
the presence of white crabs.

Harvesting old-shell males may also
help cushion the effect of a recruitment
trough, while maximizing the yield per
recruit. Whereas the old-shell males
will die naturally within a very short
time if they are not harvested, clean-
shell males may remain available to the
fishery for another two or three years,
although their appearance and condition
will deteriorate. This recommendation
will be less important over the coming
years, because the population segment
composed of legal-size individuals is
expected to undergo a considerable re-
juvenation.

and contributes to maximizing yield per For more information:

recruit.
will be a major increase in the percent-

age of adolescent males in catches over
the coming years, due to the advent of a
recruitment wave composed of the 1988-

92 year-classes.

Throughout the region, therepyfour, R., 1995. Snow crab of the estuary

and northern Gulf of St. Lawrence:
Stock Status Report 1994. DFO,
Atlantic Fisheries, Research Document
No. 95/96.

Sainte-Marie, B. and J.-M. Sévigny. 1997.

2. Obviously, if we are to preserve and, if  |n prep. Le potentiel reproducteur du
necessary, re-establish a large exploit-  crabe des neiges est-il protégé
able biomass as quickly as possible, jntégralement par les mesures de
measures should continue to be imple- cgnservation actuelles?
mented to protect white crabs. In 1997, , .

. . .., Sainte-Marie, B., J.-M. Sévigny, B.D.
returning white crabs to the water will ) ,
: . Smith and G.A. Lovrich. 1996.
be authorized throughout the region. i o
. . . Recruitment variability in snow crab
This measure will be doubly beneficial, . . )
. L Chionoecetes opiliopattern, possible
since it will also help to preserve most , e ,
i ) causes, and implications for fishery
of the adolescent males, which moult in ,
management. In: International
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Symposium of biology, management
and economics of crabs from high
latitude habitats. Lowell Wakefield
Fisheries Symposium Series, Alaska
Sea Grant College Program Report 96-
02, p. 451-478.
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