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Subarea 4: Divisions 4V-W.X

A, Status of the Fisheries

Nominal landings and TAC’s from 1987 to 1991 for major stocks currently being assessed in the
Scotia-Fundy Region are given in Table 1.

B ial Research
1. Environmental Studies
a) Hydrographic studies

Extensive observations were made for the World Ocean Circulation Experiment (WOCE),
the Joint Global Ocean Flux' Study (JGOFS), and the Ocean Productivity Enhancerment
Nerwork’s (OPEN) study on eastern Scotian shelf ced. Data collection and analyses were
conducted in support of the Atlantic Fisheries Adjustment Program (AFAP) funded study
of ocean climate in relation to fish stock dynamics. Analysis of groundfish survey and
oceanographic data continued as part of ongoing research on the influence of the physical
environment on survey catches.

b) Plankton studies

Another in a series of JGOFS expeditions focussed on carbon flux during the spring
phytoplankton bloom in the NW Atlantic, and methodologies surrounding the measurement
of primary productivity using satellites. Long term zooplankton monitoring studies,
particularly in the deep basins of the Scotan Shelf, were initiated to determine climatic
effects on secondary production (GLOBEC). A three year coastal monitoring program for
harmful marine algae, especially those producing domoic acid, was completed and
advances were made in understanding the physiology of domoic acid producuon by
Nitzschia pungens.

¢) Benthic studies

Work was initiated on the effects of trawling on the benthic habitat. A study on the impact
of discarded or lost “ghost” gillnets on the groundfish population and benthos was also
initiated. Research on the effects of aquaculture, particularly on the benthos below salmon

cages, continued. Studies on the flux of contaminants between sediments and the water
column, and the sublethal effects of contaminated sedlments on selected benthic organisms,
also continued, .



d} Other environmental studies

In-addition to those mentioned above, a variety of other environmental studies were
conducted during the review year, These included: initial development of a habitat

! sensitivity mapping system; development of computer models to assist in habitat and
environmental management, especially in relation to aquaculture site development; and
continued monitoring and research on the effects of acid rain on freshwater fish production.

2. Biological Studies by Species
a) Cod

A renewed research effort on stock identification, migration, catch statistics collection, and
sampling of the components of the Subdivision 4Vn and 4VsW cod stock complexes was
made as a result of quota management problems associated with the cod migrations
between Subdiv. 4T, 4Vn and 4VsW. Stock-structure research based on otolith
microstructure and shape analyses continued. Several larval surveys were completed as
part of the OPEN program,

b) Haddock

Analysis continued on previous Subdiv. 4TVW haddock tagging studies. Haddock stock
discnimination research using mitochondrial DNA analysis continued, including completion
of a report on initial findings. An inshore survey in Subdiv. 4X was completed to develop
an abundance index for areas not covered by groundfish trawl surveys due to rough terrain,
Historical tagging data was analyzed to determine the usefulness of further closed areas for
management of this depressed stock.

¢) Pollock

A recruitment study using juvenile pollock data obtained from mackerel trap fishermen
contnued, including compilations and analysis of existing data. Another project involving
fishermen obtained environmental and catch information from gillnetters to determine the
factors influencing catchability and availability. Groundfish survey data analysis continued
in an effort to determine changes in distrtbution by age which may be responsible for
changing catch patierns. Length-based assessment techniques for this species were also
investigated.

d)y Flatfish and Atlantic halibut

Data analysis from a study of Atlantic halibut reproductive biology was completed. Work
also progressed on reports on flatfish stock structure on the Scotian Shelf and on
comparative study on the Atlantic and Pacific halibut.

e) Redfish

Other than continuing stock discrimination studies, little dedicated research on this spec1es
was conducted.

f) Silvcr hake

Differences in aging silver hake otoliths between Canadian and USSR technicians were
resolved and work on radio-chemical aging techniques continued. Analysis on data
collected during the Canada-USSR cooperative multidisciplinary research program
continued. The cooperative juvenile survey was conducted again and results used for the
first time in the analytical assessment. Analysis of data on trophic links between silver
hake and other species also continued.

g) Herring

Acoustic surveys of spawning concentrations were attempted in the Bay of Fundy and on
German Bank. Problems were encountered in surveying tightly aggregated, rapidly
moving groups of fish, but there is some potential for surveys of this type if undertaken in
close association with the fishing fleet. In addition to the annual Bay of Fundy larval
survey, work progressed on modelling larval mansport with respect to the hydrography in
the region. SPA Tuning methods in eastern and western Atlantic hcrrmg assessments were
compared and a report produced.

hy Large pelagics ,

Analysis of historical tagging data was completed. Swordfish and Bluefin tuna tagging and

mark/recapture experimetits were conducted, and biological information on age, size,
fecundity and other parameters was collected during several research cruise.




i) Seals

A major research effort continued on the dynamics of seal populations, seal-sealworm-fish
interactions, and seal diets and energetics.

j) Lobster

Data analysis continued on lobster larval surveys, including publication of a report on larval
residence times in Nova Scotia bays. A prototype post-larval lobster collector was tested,
and a cage study evaluated cannibalism of females by dominant females. The impact of
scallop drags on commercial lobster stocks was evaluated. Several projects on lobster
habitat in relation to population dynamics were conducied. ‘

k) Scallops

RNA/DNA ratios were used to measure the year-round health of Bay of Fundy scallops. A
study on the reproductive ecdology of offshore deep-sea scallops was initiated, Analysis of
morphometric data for stock identification studies continued and spatial variations in
growth rates were examined. ‘

) Underutilized species

An ciploratory cruise investigated the commercial potential of deep sea species on the
continental slope using traps, trawls and longlines. Catches were composed of 21 species

of deep-sea fish and the deep sea red crab, Catches of shrimp, although expected to be
high, were nil. A detailed report was published.

m) Marine planis

Long-term studies were initiated to study competition between commercial and non-
commercial species. .

3. Gear and selectivity studies

Imposition of mesh size increases and revisions to management decisions on such changes
required numerous analyses of mesh selection effects, especially with respect to the
selectivities of square vs. diamond mesh cod ends. An experiment was also conducted to
compare size selection of hooks and trawl nets when fishing the same population of fish.

4. Miscellaneous studies

A variety of non-specific studies designed to evaluate and/or improve currently used stock
assessment models were conducted including: comparisens of N. Atlantic fishery
management regimes subsequent to extension of jurisdiction; description of the
development of regional overcapacity; development of biclogical and economic feedback
control model; and consideration of biological reference points in a regional workshop. In
addition to those mentioned above, several other special studies were conducted under
AFAP funding: communication of fisheries science and management issues to fishermen;
geographic distribution studies; survey traw] mensuration; and various biological studies
including ichthyoplankton and juvenile surveys.

Subareas 5 and 6

A. _Status of the Fisherigs

Nominal landings and TAC’s from 1987 to 1991 for major stocks currently being assessed in the
Scotia-Fundy Region are given in Tabile 1.

B. Special Research Studies
1. Environmental Studies
a) Hydxographic studies
Analysis continued on data collected during the Georges Bank Frontal study.
b} Plankton studies
Observations were made for the GLOBEC climate study.

) Benthic studies




Laboratory experiments using flumes to simulate flow conditions on Georges Bank

continued to indicate that sea scaliops are very sensitivz 16 jow concenTadons of suspended

clay particles such as are found in nil well drilling muds. Field work on the Bank collected

data on the concentration and size distribution of naturally occurring particles just above the
¢ sea floor which constitute the food source for scallops.

d) Other environmental stadies
2. Biological Studies by Species
T a) Cod

A stock structure study on the relationship between 4X and 5Z cod was completed and a
report produced.

b}y Haddock

A study was conducted on the distribution and migration about the 5Zjm boundary.
Another study was initiated using live fish to investigate the higher growth rates of the
Gcorges Bank versus the Subdiv. 4X stocks. Preliminary preparations were completed on
separating haddock stocks in the Georges Bank area using otoliths.

¢) Pollock A
Résults given under Subdivisions 4-V-W-X also apply here.
d) Herring

A summary of recent work on the recovery of the Georges Bank stock indicated that the
stock continues to show strong signs of recovery, but that geographical distribution is still
very restricted relative to abundant years in the late 60s. Another adult/larval survey was
conducted in the fall, this time expanded to include the northeast tip of the Bank, The
futility of using acoustics to monitor this wide-ranging stock was confirmed.. Long-term -
objectives for studies on the relationship between various biological parameters and stock
recovery were finalized.

€) Large pelagics ]
Results given under Subdivisions 4-V-W-X also apply here.
f) Lobster ‘

Analysis continued on offshore lobster distribution data for the Gulf of Maine. Information

_ on inshore-offshore lobster was reviewed and a long-term research plan on the problem ’
developed during a dedicated workshop. A reports on larval d:spersmn on Georges Bank
was complctcd

g) Scallops

Reports on the broadscale distribution and abundance of sca scallop larvae on Georges
- Bank and across the frontal zone on the Bank’s northern flank were produced. Reports

were also published on the faunistic assemblages of Georges Bank scallop beds and on the
distribution and growth variability in juveniles.



catchcsltacsr

_Table 1. Summary of Neminal catches and TAC's for major stocks assessed by the Scotia-Fundy Region
in Subdivisions 4VWX and Subarea 5 for the last 5 years.

Stock . Nominal Catches ("000 t) TACs set ("000 t)
1987 1988 1989 1990 1991 1987 1988 1989 1990 1991
Cod :
4Vn (M-D) 10 9 B 5 5 .9 8 8 8 10
4VsW 46 38 37 34 33 44 . 38 35 35 35
_ 4X 19 19 20 23 27 18 14 13 22 26
. 5Zjm 17 2 15 21 21 13 13 B nfa nfa
Haddock ‘ ‘
4TVW 4 5 "8 7 5 0 0 67 6 nfa
4X 14 1 7 7 10 15 12 5 5 nfa
5Zim 6 6 4 5 -6 , 8 8 8 nfa 5
Pollock 4VWX 46 43 43 37 39 . 43 43 43 43 43
Redfish 4VWX . 24 18 17 ¥7 17 ‘ 30 30 30 30 nfa
Flatfish 4VWX 9 7 8 9 11 ' 14 . 14 14 14 14
Herring :
4Vn 3 3 2 5 5 _ 4 4 4 4 4
- 4WX 130 160 129 141 122 127 151 151 151 7 151
Scallopé
4VWX (offshore) 04 01 09 07 06 na nfa nfa nfa nfa
5Zc 68 43 47 52 58 68 54 47 52 58
Lobster .
4VWX inshore 14.7 147 156 194 200 nfa nfa wnfa nfa nfa
4VWXoffshore 04 03 03 05 05 07 07 07 07 07

5Zeoffshore 02 02 0.1 0.1 0.01 combined with 4VWX

1991 catch statistics are provisional
1991 5Z haddock quota represents Canadian quota only




SECTION II. - Gulf Region
by
J. §. Loch, Regiocnal Directqr

Science Branch, Department of Fisheries and Oceans
P. O. Box 5030, Moncton, New Brunswick, Capada E1C 9B6

STA TH HE !

S8cuthern Gulf Cod (4TVn):

The Total allowable catch was 48,000 tonnes in 1991,
Provisional landings were 42,102 tonnes. France was allocated
1,600 tonnes and a catch of 1588 tonnes was reported. The
Canadian winter fishery in 4vn landed 6651 tonnes, however, a
further 4487 tonnes were estimated to have been caught in 4Vs.
Fixed gear landings were the lowest in the period 1965-90.
The standardized Otter trawl catch rate decreased over 1990,

‘Research survey estimates {age 3+) alsoc declined over 1991.

The mean population biomass appears to have decreased since
the mid 1980's., Fishing mortalities on the stock have been
reduced in recent years to 0.25-0.30 from 0.3-0.7 previously.

outhe Gulf Aamerican aice (4T :

The annual total allowable catch for this fishery has been

10,000 tonnes since 1977. Provisicnal landings in - 1991
totalled 4,703 tonnes representing a decrease of about 900
tonnes from 1989. The proportion of the total landings taken
by directed effort has increased from 21% in the early 1980‘s
to over 50% at present. Catch of small fish continues to be
a problem with up to 50% by weight of the catch being
discarded. The abundance index from research vessel surveys
suggest that stock blomass has declined substantially since
the late 1570’'s to become relatively stable since 1984. The
recent catches from 4,500 to 9,000 tonnes are thought to be
close to the F,., level.

Bouthern Gulf White Hake (4T):

The total allowable catch for 1991 was 5,500 tonnes with
provisional catches totalling 4,106 tonnes. Precautionary
TAC’s of 12,000 tonnes were set from 1982 wuntil 1986.
Concerns that precautionary TAC’s allowed the stock to be
exploited at about twice the F;., level in recent years were
confirmed, thus the TAC was reduced to 9,400 tonnes for 1987 .

. and again to 5,500 tonnes for 1988 to 1991. This fishery has

been relatively stable with a catch of 5,000-6,000 tonnes
since 1965. The peak catch of 14,039 tonnes reached in 1981
was thought to be due to recruitment of several strong year
classes. Population numbers and biomass have declined in

.recent years in response to apparent lower recruitment and

high fishing mortality, especilally on young fish.

Northern Witch Flounder (4R + H

The total allowabkle catch for 1991 was 3,500 topnes with
provisional catches totalling 461 tonnes. Landings have
averaged about 800 tonnes since 1982. <Close to 100% of the

"catch is taken near Newfoundland in Division 4R during the

summer fishery.

cuthe ulf Ha 4T) :
The total allowable catch by gillnet and purse seine fisheries

was B6,900 tonnes in 1991. The flshery continues to be
suppoerted by several strong year classes. Above average
recrultment since 1979 has allowed the stock to rebuild
strongly from its levels in the late 1970‘s. CPUE‘s based on
a fixed week model have been stable since 1985. Catch rates
by index fishermen supplemented commercial catch rates in the
catch rate model. Spring CPUE in 1991 was significantly
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higher than 13950 but not dlfferent from 1986-1989. Blomass of
both spring and fall spawners is roughly an order of magnitude
higher than at the beginning of the decade.

anti uefin a (8 -6):
Ccanada’s share of the west Atlantic total allowable catch for

1990 was 573 tonnes. This TAC was set by ICCAT as part of an
overall western Atlantic guota of 2,660 tonnes. The same
allocations have been in place since 1983. The reported
nominal landings for 1991 for Canada was 467 tonnes. The-
Canadian rod and reel plus the tended line catch rate series
have been used for age calibrations of the older fish (16+
years) in the stock assessment. Results of the assessment
indicate that the overall exploitable biomass is between 10
and 23% of the 1973 level.

tlantic Salmo
The 1991 management plan ‘for Atlantic salmon in the Gulf

Region was a continuation of the five year plan initiated in
1984. Major restrictions on harvest included: the closure of
commercial fisheriea in New Brunswick, Nova Scotia, Prince
Edward Island and in certain localized areas in southeast
Newfoundland; dgquotas on all other areas of Newfoundland;
mandatory release of all multi-sea-winter (MsW) salmon by
anglers in all areas; and prohibiting the landing of salmon
from non-salmon gear. In the Miramichi River, MSW returns in

1991 were 54% above 1990 returns and 27% above tha previous 5

.year mean. 1 SW returns were 27% below 1950 and 37% above the

previous 5 year mean. In the Restigouche River, MSW returns

‘were 18% below 1590 and 34% below the previous 5 year mean. 1

SW returns were 42% below 1990 but 49% below the previous §
year mean. , Total returns to the Restigouche River are
calculated from angling catch alone, and are not

considered accurate. Target spawning requirements were
exceeded in the Miramichi River by 45%- but missed in the
Restigouche River by between 57% and 22% In Prince Edward
Island there were above average returns of 15W and MSW
salmen. In Gulf Nova Scotia spawning requirements were
exceeded. In western Newfoundland, adult salmon escapements
in 1991 at counting fences and fishways were average or below
average. Commercial landings of 1SW and MSW salmon were helow
previous 5 year landings, in large part because of gquota

_restrictions. Recreational catch of 1 SW was below to

previous 5 year average.

Gas A’ H

. Gaspereau are intensively harvested in the Miramichi River,

New Brunswick, and in the Margaree River, Nova Scotia. The
catch from the Miramichi River in 1991 was similar to previous
years but the catch in the Margaree River was half of the 1990

. ecatch. The fishing mortality rates are high in both rivers

and new recruits constitute a major portion of the catch.

Gulf Lobster (4RT}:
Gulf lobster landings exhibited settling trends following an

11% decrease in landings from the previous year to 21,109
tonnes*. Landings in 4TR are nevertheless at a high level
compared to a twenty year average of 13,453 tonnes with a low
of 9,170 tonnes in 1975. Fishing effort has been relatively
stable over the past two decades and increased landings are
attributed to favorable recruitment. The Gulf lobster fishery
has traditionally been a recruitment fishery with high

Aexploitaticn rates. (*Preliminary)

Monitoring the effects of lobster carapace size increase in
the Cape Breton Island Fishery Area 26B is an ongoing
priority. Analysis of sea sanmpling, tagging and landing data
collected prior to, during and after the carapace size
increase were complled in a CAFSAC report. Data acquisition
will continue through a post carapace increase tagging program -
to evaluate movement and growth in Area 26B. A study of pre-
recruits to the fishery will be conducted through a trawling
program in Area 26B. Sea sampling will continue throughout
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the Gulf of St. Lawrence (New Brunswick, Prince Edward Island,
western Cape Breton and waestern Newfoundland) to provide an
updated lobster dQata base on the status of the lobster
biomaes. The ‘lobster data base is routinely utilized teo
provide biological advice concerning stock management
decisions. o

uthern Gu snow a : ) :
The southern Gulf of S5t. Lawrence snow crab fishery is
cormposed” of four management units: the southwestern Gulf,
Prince Edward Island and two fisheries off the western coast
of Cape Breton Island.

The southwestern Gulf fishery began in 1966 and expanded
rapidly. with landings of 31,585 tonnes in 1982. Annual
landings then fluctuated between 24,000 and 26,000 tonnes
until 1986. A reference total allowable catch (TAC) of 26,000
tonnes was introduced in 1984. Total landings dropped to
11,782 tonnes in 1987 and increased slightly to 12,355 tonnes

.in 1988. In 1989, the fishery was closed after slx weeks due

to a high incidence of white crab in the catch for a total

- catch of 7882 tonnes. For the 1990 fishery, an overall quota
of 7000 tonnes was set in order to accelerate the rebuilding

of the stock and promote long term stability. Individual boat
guotas were put in place and the landings were monitored
closely by a group of weight masters. Also, the management
plan anticipated an automatic closure of the fishery when more
than. 20% of the catch at sea was composed of soft shelled
crab. Total landings of 6950 tonhes were reported for 1990.
A two year management plan was put in place for the 1921 and
1992 fishery. The overall quota was set at 10,000 tonnes and
was te be reviewed after the 1991 fishing season. Total
landings of 10,019 tonnes were reported in 1991. Catch rates
(kg/trap haul) decreased continuously from 57.3 in 1985, 55.7
in 1986, 26.2 in 1587, 23.2 in 1988 and 22.1 in 1989 and then
increased to 27.3 kg/trap haul. in 1990 and to 30.7 kg/trap
haul in 1991.

The PrinceJEdward Island snow crab fishery was initiated on an
experimental basis in 1985 and is now composed of 29
fishermen. Catches have dropped from 1239 tonnes in 1986 to

. 457 tonnes 1987 and then increased to 666 tonnes in 1%83. In

1989, the fishing season was the same as the southwestern Gulf

with a closure due to a high percentage of newly molted crab .

in the catches for a total of 747 tonnes. In 1950, & global
guota of 500 tonnes was set for this fishery. However, as
opposed to the mid-shore fleet, no boat quota was established.
A total of 546 tonnes of crab was landed for the season. 1In

1991, a glcbal guota was set at 600 tonnes and total landings

reached €15 tonnes. Catch rates declined from 53 kg/trap haul

. in 1985 to 32.6 in 1%86 and 18.3 in 1987. Catch rates have
- then increased to 31.1 kg/trap haul in 1988 and to 47.5

kg/trap haul in 1989 but decreased to 24.8 kg/trap haul in
1990 and increased again to 33.4 kg/trap haul in 1991.

Two inshore fishery zones were astablished on the western
coast of Cape Breton Island: Area 19 was established in 1978
and Area 18 became exclusive to inshore fishermen in 1984.
Each Zone is managed under individual boat gquotas.- Over the
past four years, the same TAC level of 1338 tonnes for Zone 19
was caught. The catch rates which were decreasing
continuously from 96 kg/trap haul in 1982 to around 30 kg/trap
haul in 1987 have increased back to around 47 kg/trap haul in
1930 and to 80 kg/trap haul in 1991. The annual TAC of 674
tonnes set for Zone 18 since 19588 was caught, The catch rates

. have been on a decreasing trend from 64 kg/trap in 1987 to 50

kg/trap in 1990. Throughout the history of the fishery, white ™

{soft, shelled) crab have been a problem in Zone 18. The
fzshery is presently in the process of being shifted to a
spring season in order to avoid this problem. In 1990, the
fishery took place in the spring and in the fall. 'The catch
reached 139 tonnes in the spring and 523 tonnes was recordsd
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for the fall season. For the 1991 season, a quota of 200
tonnes was set for the spring. A total of 187 tonnes was
landed. For the first time, a quota of 674 tonnes was set for
the combined fishery of the fall 1991 and spring 19%2.

Boutharn Gulf Scallop -(4T): .

Landings of glant sea scallop were estimated at less than 200
tonnes of adductor muscles in 1991 {preliminary data). Since
1975, annual landings have ranged between 160 and 370 tonnes.
The overall sea scallop catches in the scuthern Gulf have
decreasaed as compared to 1950, suggesting low recruitment
and/or overfishing in some fishing areas,

[-] n 1f al R) : .

Landings of Iceland scallep in the Strait of Belle Isle
(Newfoundland)} have decreased from 276 tonnes of adductor
muscle in 1985 to € tonnes in 1990 (1991 landings were not
available). This decrease was accompanled by a decrease in
the number of fishing vessels. The overall decrease could not
be explained with the availakle data. :

B. SPECTAL RESEARCH STUDIES IN 1991:

1.

2.

v en Studies:
Hydrographic studies - Temperature profiles were collected at
302 stations and salinity profiles at 195 stations during the.
groundfish cruises. Surface and bottom temperature were
collected at 48 stations during an August juvenile cod survey
in the southern Gulf of St. Lawrence,

Sediment esamples (500ml/station) were collected at 150
stations in the southwestern Gulf of St. Lawrence from snow
crab fishing grounds. In Bonne Bay, Newfoundland,
temperature, dissolved oxygen level, and salinity were
neasured by CSTD probe between late BApril and August.
Plankton sampling (surface and vertical tows}) and measurements
of suspended carbon were conducted at depth strata of 10m from
late April to August.

Blological studies:

a) Cod: Commercial fishery (catch and weight at age; and
catch per unit effort) and research survey data
were used in the assessment of the 4TVvn (Jan.~Apr.)
cod stock. A survey to determine juvenile cod.
abundance and distribution in Miramichi Bay was
conducted during early August. Factors associated
with a recent decrease in growth rate continue to

be the main topic of study. A study to determine
the guantity of 4T cod captured in the 4Vs winter
fishery, and its annual variation, was initlated.
Spatial pattern of cod in 4T and its covariation
with cod abundance was analyzed for the period
1971~19%0 using data from September groundfish
SUrveys.

b) Plalce: The input data for the assessment of American
plaice in area 4T came from ¢commercial fisheries
data and a research vessel survey. The discarded
catch was estimated and included in the catch at
age., Commercial catch at age showed more older
fish than other plaice stocks. Research vessel
mean number per tow showed a decline since 1975.
The 1990 mean catch per tow during the research
‘survey was the highest since 1983. This increase
was attributed to strong year classes from 1984
to 1988. . '

c) White Hake: A study of areas of juvenile concentration
_ (‘nursery areas’) was initiated in 1991.

Three methods were employed: analysis of

historical research vessel data, survey of
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inshore areas in tha southern Gulf with a
small vessel {5m) and experimental trawl, and
" by wonitoring the by-catch of inshore’ smelt
and tomcod. fishermen. . A techhical repert
docunmenting technigques for sampling- - and
" methods’ for determining the age and growth of
white hake was published (September 1981).
Coordinated correspondence with participants
in the Groundfish Index Fisherman Program.

d) H_IILHQ The index fisherman program, in operatlon since
) 1986, was continued for a sixth year. The annual
acoustic cruise for southern Gulf herring

continued with a recent hydroacoustic system,

Several studies continued on the distribution and

bioclogy of Jjuvenile herring in’ the Gulf. The
distribution of Jjuveniles throughout 4T was

‘determined in December. Surveys confirmed that
the Bay of Chaleur is an important a&rea for .

" Juvenile herring throughout the year, including

winter. A logbook program on the bycatch in smelt

bagnets in the Restigouche estuary was
established to develop an index of Jjuvenile

abundance and inshore sampling was carried ocut in

late summer. Investigations on  spawning of

herring continued with emphasis on application of
geostatistical methods for biomass estimation and

on the role of winter flounder as egg predators.

© el A;l_n;ig_&lggjin A stock update and review was carried out
at the annual the annual ICCAT meetings.
Sampling of individual fish, at 1local
fishing ports, is the only source of
biological data for tuna in the
traditional Canadian fishery.  In 1987,
an offshore longline fishery was begun

using larger vessels, Data 1s being

i . collected from this fishery. )
f) Atlaptic Salmon: Advice on the status of 2Atlantic
salmon stocks was provided for the
following rivers and areas:

-Restigouche and Miramichi Rivers,
New Brunswick; Margaree River, Nova
Scotia, Humber River and western
Newfoundland. Biologlcal advice was
based on monitoring adult and smolt
runs at several index river sites;.
sampling angling, “commercial and
"Native fisheries; summarizing all
catch ' and effort data; and
.conducting. electrofishing surveys

throughout headwater  areas.
Specific research was conducted on
the following toplcs: stock

{dentification _ based oh . scale
characteristics; wmorphometrics and
meristics, forecasting preseason and
inseason MSW returns.

g) Gaspereau: Assessments were not conducted.in
1591 on gaspereaud. Sampling
continued as usual and assessments

will be conducted in 1392,

h) Winter Flounder: Predation by winter flounder on

herring spawn was studied during the
autumn herring spawn at Fisherman’s
Bank, eastern PEI. The spatial
distribution and abundance of
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flounder on Fisherman’s Bank were
analyzed in relation to |egg
depcsition. Preliminary estimates -
of the daily ration of winter
flounder were made near Fisherman’s
Bank in 1991. This aspect of the
study will be continued to fully
assess the impact of flounder
feeding on herring spawn.

i) Lobster: A minimum carapace increase program was initiated

3} Snow Crap:

in Area 26A and is ongoing in Areas 23 and 25.
Monitoring of the completed carapace increase
program continued in Area 26B through sea
sampling and trawling programs. A CAFSAC report
on data collected to date on carapace increase
has been prepared.

Sea sampling of commercial lobster catches in
general was conducted throughout the Gulf of st.
Lawrence from Baie des cChaleurs to western
Newfoundland. This information 1is used to
provide management with localized information on
lobster stocks in dealing with adjustments to
fishery regulations and resocurce monitoring of
species.

Biological characteristics of .the snow -crab
populations as well as the soft shell crab
were monitored by extensive sea sampling
aboard commercial vessels during the 1991
fishing seasons. Ag part of the management
plan, the monitoring of soft shell crab was
enhanced in order to protect the annual
renawal part of the stock. In the southern
Gulf of St. Lawrence, two major trawl surveys
were conducted; the monthly trawl survey in
Baie des Chaleurs for studying population
dynamics of snow crab in an exploited
population and the peost-fishing season trawl
survey on all major fishing grounds in the
southern Gulf of 5t. Lawrence (fishery to
provide information on the biomass levels and
density distributions of commercially sized
terminal molt males and potentlal molters.
Stock assessment of all areas were presented
based on data derived from the post-season
trawl survey and at-sea monitoring.

studies were conducted both in agquarium and in -
the wild on the followling subjects: growth
increment, freguency of molting at size and
" duration of each nmolt stage, factors
determining normal and. terminal molting,
geographic distribution of c¢rabs in relation
te different. biological categories; pre-
recruit size composition and abundance,,

reproductive contribution of pre~terminal and
terminal molt males relative te primlparous
and multiparous females, the monitoring of the
reproductive cycle of females, repreoductive
potential of both male and female c¢rabs,
recruitment mechanism and mechanism of mating
by means of blochemical analysis of pheromone.

Reports presenting the status of the giant
scallop fishery in the southern Gulf of St, .
Lawrence (1990 update) and the status of the
Iceland scallop fishery on the western coast
of Newfoundland (1990 update) were published
(Manuscript reports, April 1992).
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SCIENCE BRANGH - GULF REGIQN
EA [*] _ H

"Provide scientific advice on the major fishery stocks through

the Canadian Atlantic Fisheries Scientific Advisory Committee
and ICCAT.

Conduct filshery resource asseésments on the population status
of the following stocks: cod, American plaice, witch flounder,
white hake, herring, bluefin tuna, Atlantic salmon, gaspereau,
lobster, snow crab and scallop. Study the migration of
groundfish stocks. .

- Specific plans for assessing and supporting the assessment of

stocks are: '

a) ¢od: Determine the distribution and abundance of cod
pre-recruits from surveys; investigate causes of change
in ced growth; examine trends in feeding habits of cod;
continue study to calculate an energy budget for cod;
cantinue involvement in the index fisherman program for
sector of fleet <50 fazet long; continue study on extent
of capture of 4T cod during 4Vs winter fishery and
examine role of ice-cover on annual variation in these
‘catches; continue analysis of cod spatial pattern and its
effect on catchability; evaluate geostatistical methods
of estimating cod abundance indices; investigate effects
of systematic wvarlation in trawl geometry on survey
abundance indices. :

b} American plajce: Reconstruct the entire catch at age
+ using semi-annual age-length keys where possible; use
research vessel population estimates and the results of
observational studies to gquantify discards; initiate
detailed analysis of abundance and distribution from
research vessel surveys; collaborate with Dhevelopment
Branch in the assessment of gear modifications that will
reduce the capture and discarding of undersized plaice.

c) Witch un i° Analyze avallable catch effort data, RV
indices of abundance and catch data, Investigate usa of
length based models for assessment purposes.

d) White hake: Examine variability in the abundance and
' size of juvenile white hake in the Cascumpec/Malpeque Bay
area, ‘PEI (Location of white hake juvenile area
identified in 1991.) Sampling will be conducted with
trawls, beach seines and snorkeling to investigage
day/night and high/lew tide wvariability. Continue
involvement with the Groundfish Index Fisherman Program.

e) Herring: Juvenile herring will be sampled throughout the
year: Inshore areas will be covered monthly during the
growth season; the December research survey will map and
sample Jjuveniles throughout 4T and estimate their
abundance; smelt bagnets will be sampled regularly during

winter on the Restigouche estuary to moniter juvenile
abundance; and bottom and pelagic trawls will be used
simultanecusly on Chaleur Bay to determine geographic and
vertical distribution of dJuvenlles in late winter {
April).

Investigations on spawning herring will continue with a
purpose of determining whether or not egg deposition can
be used as a recruitment index. In addition, the effects
of predator by flatfish on herring eggs is being
investigated. ' ‘

£f) Atlantic Salmon: Major stock assessments will be done
. for the Miramichi, Restigouche, Margaree and Humber
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Rivers utilizing angling catch and effort data, counting
fences and elaectrofishing surveys. Assumptions inherent
in mark-recapture methods (reporting rate and random
distribution of marked vs unmarked fish) will be tested
in small tributaries above counting faclilities.

g} Gaspereau; Research emphasis will be placed on Miramichi
and Margaree stocks. Sampling programs for other New .
Brunswick rivers and for coastal fisheries of Gulf Nova -

_ Scotia are to be continued. Assessments of 1951-1992
Miramichl and Margaree gaspereau fisherles will be
provided. Logbook programs for other New Brunswick
rivers and for coastal fisheries of Gulf Nova Scotia are
to be continued. ‘

. h) lobsgter: The emphasis of monitoring the effects eof
. lobster carapace size increases will be on the Cape
Breton Island fishery. Data analysis is in progress to
determine the significant blological effects of minimum
carapace size increases, Analysis of the lobster
population characteristics of Malpeque Bay, Prince Edward
Island is in progresas. This information will be used to
N establish local fishery regulations. Sea sampling will ba
continued throughout the Gulf of St. Lawrence ( New
Brunswick , Prince Edward Island, western Cape Breton
Island and western Newfoundland to compile information on
population and the fishery. ' ’

i) Snow Crab: Continuation of studies on growth (growth .

) increment, frequency of molting for different &size
classes and duration of molt stages), reproductlon
{(contribution of pre-terminal and terminal molt nales
relative to primiparous and multiparous females),
reproductive cycle of females, mating behaviour in
relation to sex pheromone 1in . aguarium and stock
delineation (tagging, trawling, and genetic study in
collaboration with DFO Quebec Region) in the southern
Gulf of St. Lawrence. The monitoring of the fisheries
(biological characteristics and monitoring of soft shell
crab) as well as the monthly and post-season trawl
surveys will be conducted in order to provide biomass
estimation of different bioclogical categories of crab and
to study biclogical characteristics of crab populations.

SECTION III - Newfoundland Region

by
M. M. Roberge
Department of Fisheries and Oceana; Science Branch

Northwest Atlantic Fisheries Centre, P. 0. Box 5667
5t. John's, Newfoundland, Canada AIC 5X1

© SUBAREAS Q AND 1
A, Status of the Bisheries .

Groumdfish. Im Subares O, 5,945 t of Greenland halibut were larded in 1991,

. . : fias . - bout
imp. Canadian landings of shrimp from Divigion 0A in 1991 totaled 6,788 t {preliminary), a
shrime " 400 t more than 1990 Tandings. the fishary in Division 0B produced abeut 1,100 t, compared.
to 1,575 ¢ in 1990 and 3,200 ¢ in 1989,

B. Special Research Studies -
gtological Stixifes Sy \

. A taotal of 1,755 salmon were sampled at the fish plant fn Nuuk, 1,538 in Maniitsoq

a) :;éa?fég3s:L::nPaam{ut, in :enéin»ter length groups; including Qetailed measurements of fork tength,

gutted weight, and of these 1,348 were scaLe-saqpled. This project provides an annual assessment of
the proportion of North American and European fish caught at West Greenlard. Also, 37 salmon were

datected with micro tags. Micro tags were from Canada, USA, Scotland, Ireland, I[celsnd, and England,



by Obgerver Pragram, . Canadian obge-vers participazed in 14 trips which had flsr{mg aetivity for sheimp {n
Davis Strait ¢Q+1) during 1991, A total of 575 fishing days and 2 éAS sets were rezorded with a total
of some 142,260 shrimp measured. (Preliminary}

SUBAREA 2
§tatug of the Pisheries

Cod. Canadian lamdings were substantially lower in 1991 than in recent years. -Inshore and offshore
tardings declined from 14,300 ¢ in 1996 to 2,200 t and from 32,600 t to 435 t respectively, There
were no repaorted catethes from Div, 2 and 24 in 1591. .

Redfish, Canadian landings were extremely low, with B t landed, compared to 192 t Landed in 1990.
Landings im recent years have been almost exclusfvely from Div. 24,

Greenland halibur. Caradfan (andings were 3,150 t, compared to 3,800 t landed in 1990, . Landings were
primarily from Div. 2J and Div. 2H with (ess than &00 t landed from Div, 2G. The
frshare fixad-gear fishery accounted for approximately 800 t in this Subdrea in 1991.

American plaice. Canadian lardings of American plaice were down st <100 t, compared to 900 ¢ landed in
. 1990. These lamdings were almost entirely by the offshore fishery in piv. 24,

Other groundfish, Canadian Landings of all other gromdftsh sp«.ses totated 467 t in 1991,
Capelfn, Lardings ef cepelin remined ot a low tevel,
Herring, lendings ¢f herring increased substantially due to a fishery subsidy program.
Atlantic salman, Commercial landings of Atlantic salmon in Subarea 2 during 1991 were B6 t, compared to
- 17% ¢ in 1590, Lendinga of lorge salmon (43 t) decreased &4% from 1990, The
recreational harvest totaled 2.2 t

Arctic charr. Landings of Arctic charr in Subarea 2 du;-mg 1991 were 70 ¢, 30X Less than in 1990,
Severe ice candizions along the north Labrador coast contributcd to decreased effort
and poor landimgs in 1991,

Shrimp. The Subarea 2 ghrimp fishary was subject to a total quota of 11,220 ¢ n 1991 {season
May 1 to Dececer 31), 4,760 ¢ of which were. in the napedale Channel. Total lardinga
were a;proxlmul.y 19, 3% t, )

Special Research Studies

1. Envirsrmental Studies

a) Ccegnographic studies. The RAFC current meter program on Hamliiton Sank was continued, Temperature
profiles were taken at each fishing staticn ocelpfed inm the subarea. The Seal lsisnd transect was
occupled during summer and fall,

As part of the NCSR, several clusters of satellite-tracked surface drifters were deployed to monftor
the surface surrents on the con:tnentat shelf.

b) Contaminant studies., A major program on the determination of levels of organochlorines, diexins and
neavy metals in codfish and Greenlarxd halibut is ¢entinuing.

2. Biological Studies

a) Cod, Biological sampling cf the commercial fishery included observations from both the fnshore and
offshore gectars. From research vessels, distribution and abundance studias were éarried out and
detailed bfolegical sempling was conducted. Stomachs were collected from Div. 24 in autum. . A survey
was conducted in Div. 2G and 2K during November ta cblain bwmase and abundance estimates as uell as to
collect biological {mformation. .

b) Flatfish, Data en distribqticn and abundance of American plaice, Greentai'rd hahbut, ‘apd Hft:h were
collected durtng groundflsh surveys of NAFC Div. 2J in 1991, The sheirp surveys in Div. 24 ond 20 m
1991 can again be used in the development of a recruitment mdex for Greenland halibut.:

—r

¢} Redfish. An autum groundfish survey in Div. 24 pravided mformatwn en abundance distrioution and

parasate fnfestation from biclogical samples cmlected. _ )
d) Capehn. An acoustic survey in Div, 2J3K in October 1991 resulted in a bmmasa estimate of 59,000 ¢,

e) A:Lantic sal:no:j. A total of 2,438 Atlantic salmon caught fn tha commercial fisheries wes sampled for
size ard age distribution,
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#) Arctic chare. A total of 2,147 samplae was obtalned for age determination of Arctic charr in
commercial lamdings from twelve northern Labrader fishing areas. Approximately 18,100 fish were
sampled for langth distribution from the same areas. Information on sex distribution of charr caught
i the fishery was chtaimed and atomach samples cbtained for evalustion of food and feeding habits.

g) Shrimp. Canadian observers participated in approximately 29 commeércial trips fishing shrimp off
Labrador and mortheast Newfounglamd (Subares 2 and Div. 3K, 3Ps) during 1991. A totel of 639 fishing
days and 3,007 sets was observed, with a total of some 147,254 shrimp measured. (Preliminary)

h) Exploratory survays.

- Crab. A 45-foot vessel was contracted to conduct an exploratory snow crab survey off outer Bonavista
fay, which is a northeast extension of thes commercial grounds. Although catch rates varied
considerably, several areas with high abundances of commercial-sized crabs were identified,

SUBAR_EA 3

Sratus of the Fisheries

Cod, Canadian landings were 159,200 t in 1991, down substantially from 202,002 t in 1990. Landings by
Division were: 3K - 42,800 ¢, 3L - 74,500 ¢, 3N - 1,500 t, 30 - 4,500 ¢, 3Pz - 27,300 ¢, and 3Pn -
6,500 t. Landings declined far both the inshore and offshore sectors with landings for both being
approximately equal in 1991. Inshore landings from Div, 3K and 3L declined from 98,000 t in 1990 to
53,000 t in 1991, while offshore landings in 1990 and 1991 were mimilar at about 60,000 t. Inshore
landings in Subdiv. 3Ps increased from 20,100 t in 1990 to 21,300 t in 1991, while offshore landings
dectlined slightly from 4,200 ¢t in 199G t0 6,000 ¢t in 1991, -

Redfish. Canadfan lordings were 15,700 t, an increase of BOO t from the 1990 larding of 14,900 t.
Div. 3K and 3L tandings were 570 t, down from 2,900 fn 1990. Combined landings from
subd:v. 3pn and 3Ps were 15,100 t, compared to 11,650 t in 1990. Lardings from other Divisions
remained low,

Flavfish. Canadian landings of the combined flatfish species were 45,500 t in 1991, compared to 47,200 ¢
in 1990. Amcrican plaice dominated these landings at 27,000 t, carpared to 27,500 t in 1990,
Yollowtail iandings were 7,400 t, up from 5,100 t landed in 1990, Greenland halibut Landings
ware 4,000 t, down from 6,500 t in 1590, while greysole landings were 5,700 t, compared 0
8,960 ¢ in 1990, Other flatfish landings included 900 t of uintar flounder and 560 t of
Atlantic halibut. Lendings in the offshore sector dominated most fiatfish fisheries in 1991.

Other groundfish, Canadian Landings of other groundfish species were: haddock - 1,600 t, white hake -
773 ¢, pollock - 1,300 t, ond wolffish - 490 t. :

Capelin. Approximately 21,400 ¢t capelin nere landed inshere in Div, 3L, 19,800 t in Div..Slc,_ and & t.in
Div., 3P3 in 1991, The itnshara catches were teken durirg tha inshora spawnimg migration,
Female capelin are preferred to satisfy the Japanese roe market. The offshere catch was 430 ¢t
for Div. 2ukkt, :

Herring. Herring landings from the Newfoundland Region were approximately 15,009 t in 1991, w fram
8,500 t In the previous year. The increased landings wera due to subsidy programs to
precessors and fishermen uhich mada it economically viable to cateh amd process herring.

Wackerel, Hacker;el landings in Subarea § ware about 800 t, compared to 1,200 t in 1990. ,

squid, Total reported catch of squid im 1991 was about 2,000 t (preliminary datal. ‘The pobr fishery,
for the ninth consecutive year, was due to a natural low abundance of squid in commercial
fishing areas, ) . :

Atlantic satmon. Landimgs were 267 ¢ in the commercial fishery and 18 ¢ in the recreational fishery,
The commereial catch of large salmen (130 t) decreased by 28X% from 1¥90.

Sheimp. The Div. 3K shrimp fishery was subject to TACs tatalling 2,091 t from Mgy 1, 1991, to
Decembar 31, 1991. Catches froa this area were about 500 t. L

Scallops, Sea scallop (Placopecten magellanieus) landings in 1991 receded to 59 ¢ meats, down from 153 ¢t
' in 1990, Average meat count (as landed) was _22.5/50 g.

The offshare fishery for iceland scalleps by vessels Lees than 45 ft (LOA) that commenced in
1990 continued into 1991 with a nominal catch of approximately 70 t meats,

Clams. The fishery for the Arctic (Stimpsen’s) surf clam (Mactromeris polynnyms) en-the Grand Banks (3N}
continued inta 1991, Approximately 36X of the 20,000 t TAC was taken, Most of the effort
continues to be confined to unit area 319. - .
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B. Special Reseacch Studies

1!

a).

B)

e)

d3

Environmental Studies

Ocearographic studies, The NAFO transects, Bonavista Line amd White gay line were cccupied, The time
series of Station 27 (4 km east of Cape Race) contirued, the station being occcupied 41 times in 1991,

The Nerthern Cod Sciemce Program (NCSP) oceanographic imltiative was centinued in 1991 whereby current
meter/thermistor ¢hain moorings were deployed on the NE Newfoundland Shelf. Comprehensive CTD/current
mapeing Was also carried out [m May, Jume, July and November. Tuo aseanography cruizes were conducted
in Conception Bay to conduct an extensive CTD/¢urrent mapping of the Bay. BIQ also deplayed 12
current meter moarings as part of the CASPII and fca project. ]

Petroleum operatars undertoak waverider and moored current meter measurements during two-drilling
programé an the northeast Grand Sanks in 1991 from July 15 to September 2, and from $eptember 12 to
October 2. lce conditions in the area also were monitored during these programs.

Contaminant studies. Tissus samples were coliected from 3Ps for polycyelic sromatic hNydrocarbon (PAH)
analysis. .

il Sndustry (Environmental Studies Revolving Fund), Three studies dealing with both the physical and
biclogical envirerment are currently underuway. The projects primarily focus on the Grand Banks, o
frontier oil and gas development ares, ‘ ' .

" Tainting of commercial species of Grand 8ank groundfish:

The risk of tainting commercial fish speciss will alusys be an issue In the event of an ail spill on
fishing grounds. Studies contimued on the tafnting potential of conteminated sediments for groundfish
species,

characterization of iceberg pits om the Canadian Eactern Cont{nental ;helfg

These pits are formed as a result of iceberg groundings. A detailed description of their
distribution, physical characteristics and probability of occurrence Will be provided by this study,
with particular emphasis upon Grand Bank regiocn, : - .
Envirormental sensitivity atlas for coastal and offshore western Newfoundland: &

This study will drav together in & common, digital format, existing bicprysical and sociceconomic

rescurce {nformation for the region. Areas also will be svaluated as to their relative sensitivity
ond accessibility. ‘ ‘

Centre for Cold Ocean Resaurces Ergineering (C-Core), Memorial Univarsity,

" The sea ize envircrment:

Sea !ce/lceberg Forecast System. The [mregrated Sea lce/lceberg Forecast System (1[SF) Project
contirued fa 1991 with efforta concentrated on the jategration of the three components of the program:
enhancement of ice forecazt mode's, datzbase stored and update all information needed ta rum forecast
medels, ond electronic mepping for dispiay of both the input data and fce forecasts, The fce edge
drift module of the integrated jce forgcast mocdel will be upgraded to Incorporate tha effects of ice
‘melting, wave radiation pressure and floe-ts-floe centact forces on ice edge drift,

I sity sea-lce properties. Under NSERC Co-op RAD research continued to study how wave action in the
ice cover depends on ice strength, tha chjective is te develep instrumentation to conduct jn sity ice
strength Measurements. .

Jeceberg/structure interaction. Weork commenced on the plannfng anrd design of a series of fcsberg bit
impact tests. Fleld tests are to be conducted in the summer of 1992. Work s also continuing on the

- COGLA studies for large-secale ice forces on vertical structures. Field and leboratory testing

programs on fractal charactaristics of goo ice are currently underway.

gil in fce. A new study waa initiated to theoretically investigate hew spilled oft will behave In
cold, and in marvicular, fn jce-covered waters., Tha objective fs ro formulate the equilibrium '
thickness as the ail layer spreads over the surface, The aralysis will investigate how the various
ice types influence the way the oil spreads and is incorporated within the ice cover,

Geopnysical/gectechnical sediment groperty carrelation:

Interactive marine acoustic prode (IMAP): HResearch activities in marime gesphysics contimue to focus
on the develezment of an intelligent stationary accustic probe, the IMAP formerly referred to as the
ASl. The [MAP probe is a geophysical tocol designed to measure the properties of the sub-seabed with
unprecedented reselution in ¢ime amd gpace, The primary obiective of the IMAP program in 1991 was
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to analyze, evaluatz and oxhibit acoustic and geatechnical groundtruthing cata c¢ollected at
Terrencevilie, Nawfourdland, auring the fall of 1990 and to produce a fina! interpretation or acousti:
core product. A three-dimensional, layer-by-layer presentation of the intarpreted acoustic data was

‘produced.

In cooperation with University of Sherbrooks, C-Core worked to advance the thecretical aspects of
intemsity mapping and producing enargy flow mdels for complex structures undargeing deformation.

Tce/seabed Interaction. {ce scour research continuées to provide infermation on the mechanica of the.
gcour precess and its sffecis on the soila boih sbove and belew maximm seour depth.

Remote sansing of ocean wave conditions:

shore-based ground wove racar gystem. Algorithime have besn developed to extract informaticn on wave
and current conditions from 8 portable GWR system (CODAR), Work is currently in progress to modify
the wave and current measurement algorithms for the Cape Ra¢e GWR system. This gystem will be capable
of mapping tha radial compenent of the surface eurrent as well as RMS wave height and the
mon-directional ocean wave spestrum.

Ccean wave corditions interpretation, Techniques for extracting ocean wave conditiong for the radar
returns from a marrow beam pulsed system have been completed and tested. These technigues are
currantly being acdapted for use n the Cape Race GWR system. Hork iz alse ongeing to develop ocean
wsve ghgorithms for broad Desm, compact OwR systems,

Bio-acaustics:

An mcoustic device has been developed which can be atteched to fixed fishing gear to minimize
{neidental entrapmanta of marine mammals withoyt hampering fishing performance. Extensive field
investigations wera undertaken in Xewfoundland waters in 1991 and showed that the alarm system
aign!f::mtly recuced the M‘btr of collisions between hunpback whales and codtraps.

Biﬁlogfcal Studies

Cod, Sampling of the tandings from the commercial fishery both tnshare and offshore was contimied in
1991, Using research vessels, survays were carried out in all NAFQ Divigsions (except 3M) to determina

the distribution and abu'dance of cod, Biological 2ampling was extensive during these surveys and

approx!mtety 15,000 cod were tagged, imshore and offshore. Stomachs were collected from Div. 3LNQ
cduring spring and from Div. 3KL during sutumn.

Recdfish. Several groundfish research surveys conducted throuahout Subarea 3 prov‘lded infermation on
abundanca, distribution and parasite infestation (Sphyrion luympi). An scoustic survey was conducted
in Div. 3P4RVY during August and provided Information on abumdance and distribution to address the
issuve of populations for management purposes. A bottom trawl survey, directed specifically for
redt{sh, was conducted in Div. 3LNKO in August. The callection and subsequent ageing of otoliths from
both research and commercial catches, and tha spplication of these to respective length frequencies
yialded information about cocmercial cateh at age as well as population structure.

flatfigh. Distribution and asundancs of flatfish were ssudied during fall random stratified surveys
in the following XAFQ Divisfoms and times in 1991: Div. 3X - fall survey; Div. 3L, 3N and 30 - spring
ard fall surveys; and $ubdiv. 3P3 - winter survey. These surveys provide a major source of
information far contirued bislogical stdies of flathsh In addition, the following studies provided
viluable data an flatflsh:

New studies Intc the Dehavioral ecalogy of A. plaice were :mtmued, Largely through ladoratory
experiments {n controlied envicorments,

A juvenile flatfish survey was sonducted in Ofv. 3LNO in the fall of 1591, This survey is part of a
time series directed at estabiishing a pre-recruit index for yellowtail aged 1-3 years, Information
was also collected on- the distribution and abundance of juvenile Anerican plaice.

Cape.in, An acoustic survey conducted in May 1999 resulted in a biomass estimate of 144,000 t,
Because this syrvey PMas harpered by ice, it was repeated during late June and early July and the
biomass estimaze was 116,000 t. Calibration prosiems during the 1990 survey were solved and the
estimate fram this survey was 6.9 million tong. The inshore fishery wag monitored by a comprehensive
Logbock survey ard an serial survey, using an 'imaging spectrometer, was conducted during the insheore
spawning migration, Factors: governfng capelin survival during egg develeopnent and Larval emergence
from beach umments was contirued in 1991 ‘at Arnold’s Cove, Placentis Bay and Bellevue, Trinity Bay,

Herring. The research gill net index fisherman progran was continued far the twelfth year as an {ndex
of herring abundence. A controlied fleld axperiment was canducted in Comceptien Bay in September to
examine tha relationship between target strength and condition factar for herring. [n afty target
serength redearch was corducted fn Sonavista Bay in Cctober, There were nd hydroazeustic biomass
estimation surveays concucted inm 1591, .



f)

g}

hd

k)

L)

m)

n)

o)

- 18

scallops, Preliminary use and evalustiocn of an acoustic ground diserimfnaticn technique evar Div. 3Ps
ghewed that it may be effactive inm delineating benthic assemblages caontaining scallops,
aroundtruthing was by simultaraous use of she PHANTOM 533 (RQV).

A stratified random survey was completed on $t. Pierra Bank to determine the fishable biomass of
lecelandic géallops (Chlamya Islamdica). Nime newly-defired gtrata within the 55-%0 m {scbaths were
surveyed, .

Squid, Comer:rat aguid samples were acquired, uhenever available, at twe inghora gites; at one of
these sitas (Holyreod), water temperature was monitared. -

Crabs. Studies on kialagical aspects of a ghallow-water spring breeding migration of smow crabs were
continued at Bonne Bay in western Newfoundland. Studies investigating the effect of water temperature
on yearly recruitment were centinued.

Lobster. Long term monitoring of the fishery and varfous aspec':s of populat:on biology and dynamics
were continued at three inshore Newfoundland sites.

Atlamtic salmon. Long-term research studies continued to develop a model Which could be used to
estimate salmon preduction capacities of sireams, optimal egg deposition and stock and recryitment
relationships, Approximately 1,800 Atlantic salmon caught in the commercial fisheries were sampled
for size and age distribution.

Seals. Monitoring of incidental catches of seals and whales {n fishing gear was continued,

Sampling of sesls to provide data on #ge structure, reproductive paremeters, &tomech contents and
merphological condition was continued, A study of the levels of hydrocarbon pollutan:s in merine
mamnals was also continued. )

Harp and hooded seal tagging dnta have been updated and verified,

A serias of studies designed to provide infermation on the role of pinnipeds in tha Northwest Atlantie
Ecosystem have been {nitiated. These studies include expanded research on feedimg amd of fshofe
distribution of harp end hooded seals. A stuly of movements and diving behavior in free-ranging seats
using sateliita-linked telemairy has slso been started. Studies of the encrgy requirements of captive
harp seals ard Indicators of metabolic rates are also being supparted under this inftiative,

vhates.” A study of the biclogy of harbeur porpblae was continued. A saﬂ'ple af ever 90 porpoise
caught in fishing gear was examined amd morphometric, age, reproductive and stemach content data were
obtained,

Biologfcal information and tissua un-ples were obtained from s'r'anded and inc!dentally entrapped
cetecenns.,

Cngoine studies on ice entrapmenta of blue whales, entanglements of whales in fishing gear,
detectability of fighing gear by cetaceans, photo-identification of cetaceans, food selection using
stable isotope analysu, popula*ion modeling and levels of arematic hydrocarbon pollutants were
cont fnued,

Multispecies. Work gontinues (mvestigatimg the tramsport of muitispecies assmnblages of Llarval flsh
into the nearshore regfons. Resylts show that many species sccur in Zonception Bay but that there s
retatively Little evidence af prolonged retention in the region, Analysis was undertaken to determine
whethar mortality rates were gependent ot organism gize, Comtrary to expectations, results clearly
ghow that changes in sbuidance are independant of size. A study of larval figh preduction .on the
Gramd Banks indicates that the mccurscy of broad scale surveys of larval populations may be
Insuféicient teo detect variatisms in survival.

Larval fish, hork oh nearshore production processas in relation to larval fish survival, particularly
capelinm, continued, A gtudy was undersaken to determine the factors that may influerce the advection
of Larval fish in coastal areas (Conception Bay). Extensive fchihyoplankten sampling was undertaken
fn conjunction with CTD measurements and transect measurements of current speed and direction using an
acoustic Doppler current profilaer.

Exploratary surveys,

Scallopd, A stratified ramcfom survey was conducted in Div. 3Ps on Green 9ank (1100 nf2> to determine
the asundance af [cetland scallops (Chlamvs isiandics). Qf 78 tows (one mile tows with 2 3.4 m 12 ft]
offshore rake), only 5 sets resulted in catches in excess of 50 kg. Extensive beds of Icelard
scallops were not found in this area. Prospects for their commercfalization weuld appear minimal,

shrimp. A research vessel survey, conducted in July 1991, used a combination of bottom trawling,
pelagic sampling and fisheries acoustics ta study the vertical and horizontal distribution of shrimp
in the §t. Anthoay Basin., Althcugh the aceustic data could not be used to estimate biomags, some
mferences on the vertical dissribution were possible, .
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Gear and Selectivity Studies 3 "

A detailed examination of gear selmctivity and escapement of lceland scallops (Chlamyg isiasnrdicp) was
conducted with a 3.4 m (12 #t) offshare dredge. Paired tows with standard (uncovered) and covered
offshore icallop dredges showed the shell height of 50% retention for o 7.6 cm (3 fn) ring dredge with
quadruple bettom Links and triple top links was 8% mm. , , . L

Fiahing gear ard gear handling experiments afmed 2t improving catch effectivenass and operational

afficiency nere concucted By four gilinetters (19,3 m i0A) {s watsr depths ranging frem 730 to
1370 m. The vessels df’rectfnﬂ for turbot also caught guantities of. roughead grenedier. ‘

SUBAREAS 2 AND 3

Special Research Studies:

1.
a})

|-}

¢)

d)

a)

© AR envirenmentat data acguisition/transmission system (EOATS)’uas developed for fnstalliation on '

Discrete prcﬁ'te measurements of primary biolegieal producction from punped samples were made by

Envirormental Studies

Ocegnographic and related studies. Ships-of-opportunity XBT programe were continued using the vessels

CAPE ROGER and tha LEONARD J. COWLEY, Temperature profiles were taken at each rssearch fishing

station occupied during 1991. Six-month tomperature recorders ware provided to researchers in

conjunction with the DFO long-term Tomperatyre Menitoring Program. CTD data were collected using a

SeaBird SeaCat Profiier om the groundfish ottertrawl. A i

trawlers-of-oppartunity, This system tntegrates data from automatic on-board weathér stationg,
navigational data and data from X37 casts, transmite to AES and DFO computers in real time as MET and

16055 messages.

Hydragraphy. Hydrographic stafé were invelved in 1nsh;are sounding surveys, Detailed infermarion for
the updating of navigation charts was collected along the northeastern Newfoundland ceast.

Envirormental monitoring/assessment, A major study to determina if the levels of potlution found fn
the aress 2 and 3 are in sufficient concentrations and nature to effect genetic damage in merine
mammais s continuing. - s . ‘

Bedford Institute.

Labrador and Newfoundland Shelves. S§ixteen satellite-tracked ice-beacons were deployed on the pack
fce off the coaat of Labrador. to monitor tce drift, ice growth and ice decay of the pack jce as it
drifts southwards to ard over the Mewfoundland Shelves. Four beasons were deployed by the ice
recornatssance alrcraft of Camadian [ce Centre while the rest (12) wers deployed with helicopters.
Salinity and temparature profiles of the water ¢olum underneath the pack fce and ica properties of
the pack ice were collected at tha sites where bescona were deployed by helicopter. lce drift rates
are also obtained by aatellite imagery when twe clear consecutive images are available.

Labrader Sea. Twenty-flve full-depth CTD sfalions were occupled in the central Labracor Sea and over
tha continental shelves of Greenlard and Labrador. This is the second of five plamned annual repeats
of World Ccean Circulation experiment (WOCE) Hydragraphic Program Line ART/W between southern
Greenland and Hamilton Bank, Labrador. Discrete measurements of dissolved axygen, mutrients and
chldrofiurocarbens (CFC3), ‘alkalinity and total carborate were alsc obtaimed. Near-surface currents
were measured by a ship-mounted acoustic current profiler, .

Biologieal Sciences Branch in support of the Joint Global Ocean Flux Study (JGOFS). Underwater
temperature and chlorophyll measurements wers abtairmed using the ship’s seswater fntake. PBrofile
messurements of Light attenuance and fluorescence wera carried out with a developmental electronic
systen, _ : g o . _ : ‘

Dissrete measurements of dissslved meshyl chlorice and bromofarm were obtained by Dalhousie University
in one of the first systematic marine survcys for these trace gases,

Biological Studies

Assessmants. Assassment3 of some 25 groundfish stocks presently under catch quota regulatiens were
conducted and refined and advice on TACs for the 1991 fishing seassn was provided either through
CAFSAC or NAFQ, Further assessments were conducted of 17 pelagic-shelifish-marine mammal stocks, the
marine phase of mixed Atlantic salmon stocks eriginmating from Newfoundland, Labrader, Quebec and
Maritime rivers, three Arctic charr stock complexes and other commercial and potentially conmercisl
species, ’ i . '
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Research vessel eruises, Sixty offshore and inshere research vessel ¢ruises were undertaken in 1991
ytillzing DFO-owned vessels (Newfoundland-based: WILFRED TEMPLEMAN, MARINUS, SHAMOCK; Scotia-Fumdy
baged: APRED NEEDLER, DAWSCON) am the GADUS ATLANTICA and LADY KAMMOND (chartaer) {(Tablte 1}.

commercial sampling. Samplisg of foreign and Caradian offshore catches for all commercial fish ard
invertebrate species by the Canadian Observer Program continued {nm 1991, A toatal of 4,474 samplas
regresenting some 517,721 length measurements and approximately 14,242 ctolith pairs was collected
from the catches of foretgn ard Canadian offshore fisheries. A tatal of 7,987 days amd 32,649 sets
was recerded, Coverage in 1991 was high for 243KL cod, whereas {n other areas approximataly 20%
coverage of Canadian vessels was maintained, The fore(gn activity {mside the 200 mile limit was
completely caovered, MNigh levels of coverage wera also maintained on various types of charter trips.
Analysis of production on factory ard wetfish trauwlers was continued and the study of discarding
practices for the domestic offshore fleet was examined closely,

fad. Combinmed trawl amd acoustic survey was undertaken to determine the distribution of cod off the
eagt const of Newfoundlamd amd during the shoreward migration im June, 83 well as to determine the
depth ard tenperature of ¢od concentrations near the coast prier to and during the inmshore migratien
of cod, ) .

Parasitology. The stomachs of siz,uhite-sfded delphing (Lagemorhynzhus acutus) from offshore 2J, and
the stomachs amd intestines of approximatsly &1 hasbour porpaises (Phocgens phocoena) from inshore It
were examined for adult Anisacis snd related mematodes. Many larval rematodes (mostly Confracaeeun
psculatum) were found but there were few adult Anisakfs.

Stomachs of 13 grey seals (Halichoerus grypus) from 4R and 2H and 10 harbeur seals. from 2§ were
examined for nematoces. CGrey seals harpored large numbers of sealworm (Psgudoterranovy decipiens) and
other species (Contracsecum gscutatum); harbour seals had smaller numbers of the same species.

The viscera and flash of 171 Atlantic cod (Gadus morhua) from 3Ps snd 3Pn were examined by pepsin-HCL
digestion and nematodes counted and identified, Cod were quite heavily infected with larvae of

Anfsakis and Pseudoterrangva deciniens. The viscerg harbored extremesly lLarge numbers of fontracaseum
scgla; un and Phocascaris sp. .

Larval nematodes ware collocted from 134 american plaice (Hinpoglossoides platessoides), 46 Greenlind
halibut (R g1ri’1§rdtfgg ippeglogeoidesy, 25 Atlantic cod, 18 witch (@ mtocggt: \ue cyroglossus} end 43
other fish of various species from offshere areas in NAFQ Div. 2H, :.J 3K, 3L, NKematodes were
measured then {deatified ysing allozyme electrophoresis. Discr!m!mnt fmc!ion analysis revealed
that, contrary to popular cpinion, the l[arvae of the two most common nematode species (&, gsculatum @
and Phocascoaric) can easily be distingufshed by & few simple mrphometﬂ: neasurementa,

,_.

Nematodes were also collected from all tissues of 654 Atlantic cod from 30. 4R and 4T under a project
conducted Jofntly with the Newfoundiarnd provmctak Department of Fisheries, Infection \evels with
Anisakig and saalworm (Pseudoterrangva decipiens) wera compared with those observed during g previeus
study conducted during 1985 and feund to be similar. The efficiency of varicus methods of examining
fish for nematodes was alsc investigated.

Miacellsneous samples of capelin (Mallotys yillesus) from 3L, smelt (Qamerus mordex} from 3PS, rock
and Atlantie cod:. from westarn Greenland (10) and plaice, yellowta!l, herring and aculpins from inshore
3L were also examined and larval nematodes counted and identified, '

Flatfish. Papers were sublished on seascngl distribution of American plaice in Div. 3L, on traw! and
codend selectivity of American plaice, ard on the distribution of juvenile flatfish on the Grand Bank.
As well, an extensive review of the Diolegy and distribution of Greenland halibut i the Newfourdlamd
area wag prepar'ed

surveys for Greenland halibut were conducted {n August;Sep:etrber in the despmater arsas (up to 1000 m)
along the Continental Slope from Subarea O to Div., 3N,

Crab, .\A- study fnvestigating lomg-Term mcvements of tagged Bonavista Bay snow ¢rab waa completed.
Exploratory surveys.

Turbot. Deepwater surveys {700-1300 m) were carried out from Davig Strait to Flemish Pass (Div. 0 to
Div, 3M) on two chartar vessels during August and September 1991, Catches of turbot were geraratly
smaller in Div. 3L and 3M compared to other areas. '
Gear Selsctiyity 3tudies

Otter trawl salectivity study. Buring January and February 15581, twe 10-day cruises were conducted In
Subarea K. The purpese of the study was ta imvestigate various ways and means of reducimg the catch

of ju_venfle cod fish In stter trowls. The first cruise invastigated the effect of coderd mesh size
ard shape on otter trawl performance, The second cruise investigated the pelectivity of a rigid grid
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(Sert-X systom) Installed fnto an otfer trawl extension. Resulte indicate that 140 aom square mesh and
155 mm diamond mesh codends are much more seiective than 130 mm diamond mesh. The 50 mn grid Sort-X
syatem showed soms primise; however, medifications to the system area nacescary.

Ced trap selectivity study, Cata were obtained cn the langths of god fish caught In various types and
mesh aize cad traps fn'six locations. Three Japanese cod traps were constructed with a small mesgh
ratainer outside the traps to catch the fish which pass through the trap walls. Low cateh rates were
exparienced In all areas during this study; 32-40X.of the cod fish which entared the 102 mm mesh cod
traps escaped. However, BiY of the escaped fish was under 40 cm.

Hood size selectivity study. Data were cbrained on the lemaths of ¢cod figh caught on various aizes of
feather hooks used on-longlines inm three locations, The hook sizes studied from smallest to lergest
are as follows: #6/0-1, #15-J and B12/Q-EZ baiter. Poor cateh rates were encountsred during the
study. Results from the study indicated that the smallest hook (#6/0-J) caught the mest fish and also
the smallest average fish size,

Miscelianaous

Cod. As part of the Atlantic Fisheries Adjustment pregram, research fnitiatives continued for the
secord year on northern ¢od (Div, 243KL) under the Northern Cod Science Program (NCSP). MNCSP
initfatives are to address the sclemce recommenclations of the Harris Panel report related to northern
cod, There are five components of the NCSP, namcly: Admimisteation, Cod Ecosystem Dynamics,
Commnication, Collaberation and Educaticn, Techmology Advancemant and Vessel Charter. In general
terms, the broad objectives the program are to provide better biological advics to management on
northern cod through enhancad assessment and acological research activities, establishment of betrar
comunication Links between DFO and Tts clients and sdvancement of technolagies used {n coxt research
and assessment, Highlights of the research activities n 1991 included an affshare hydroscoustic
survey of pra-spawning concenmtrations of morthern cod; various vesgel surveys to atudy fa:tars
affecting the transport of cod egys and larvee and the inshore migration of cod; several major
sggragations of cod were located, mapped and tracked using sciantific echasomders dur'ing May and June
while the fish were moving from offshore to fnshore waters; cceanograhic cruises indicated that the
cold fntermediate layer was significantly larger than obser'ved {n- 1589 and 1990; drifting buoys were
deployed on socuthern lamilton Bank off Labrader to simulate the drfit of cod eggs and larvae.

Hydroacoustics, Work is continuing ta erhance hydroacoustic technmology. The primary goal i3 the
development of a standard target hydrodcoustic calibration technique. The technique will fnclude
procedures for correcting echosounder TVG errors, conducting on-axis sensitivity measurements and
measuring the equivalent beam angles of transducers mounted in towed vehictes.

Projects are underway to sutomate the Atlantic Observer Programs. Datailed Trip Report will be
oprotional in mid-1992, automation of catch and effort data acquisition at ses i3 alse a priority.
Data from the observers are Used to address a wide variety of mnagement questlons raised by fndustry,
the department end other agencies.

Section IV. Quebec Region
by
Jean-Denis Lambert and Marthe Bérubé

Institut Maurice-Lamontagne, Ministére des Péches et des Océans
0 Route de la mer, C. P. 1000, Mont-Joli, Quebec G5H 3Z4, Canada
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SUBAREA 4

‘A. Status of the Fisheries

DFC Nominal landings and TAC {('000 t) since 1988 for stocks currently being
assessed in the Quebec region are as follows:

Species  Divisien ~_ 'Nominal Landings ({TA&C) )
1988 ! <1989 ¢ . 1890 ! 1991}
Cod 4RS, 3Bn 48 (73.9) 47 (76.5) 40 (58) .32 435
Greenland 4RST 7.5 (10.8) 5.0 (10.5) 2.4 (10.5) 2.1 (10.5)
Halibut
Atlantic  4RST C0.3 (0.3 ¢.2 (0.3) 0.4 (0.3}
Halibut ' - -
Redfish 4RST 36 (56) 45 (537) - 49 (57) 60 (67)
Herring 4R -~ 1B (30.6) 18 (37) 17 (35)
45 0.9 (3.5) 0.5-(3.5) 0.6 (4)
Mackerel §.R.2-% 79.3 71.7 62.5 55.2‘
Capelin 4R 4.9 (20) 1.1 (5.7) 5.8 (7.0) 7.4 (18)
45 0.1 (5) 1.1 (2.7 0.1 (1.6} 0.1 {3.3)
aT 0.1 {5) 0.1 (1) < 0.1 (1.3 0.1 (3.3
Snow ¢rab 45, 4Tpg 4.0 2.6 4:3 ‘ 4,7
sérimp 4RST 13.8°(14.1) 15.4 {15.1) 15.3 {15.8)
Lobster - 45,4T% - 2.5 3.2 3.2 3.5

Scallop 45, 4T 1.4 2.4 - 3.6 2.0

! preliminary values.
! Except 4Tghij.

B. Special Research Studies.
1. Envirqnméntal studies
a) Hydrographic studies
b} Planktorn studies (including eggs and larvae)

i) Stock structure of Gulf Redfish.

A summary presentation of different studies on the geographic
distribution of larvae, juveniles of §. fasciatus and §. mentella in the
Gulf of St.Lawrence was made to CAFSAC. Genetic variation patterns
observed in the liver malate dehydrogenase locus was used to
differentiate larvae and Juveniles of the two species. There are
discrepancies in the geographic distribution of larvae and juveniles of
the two species, alse the relative importance varies with depth. The
commercial fleet showed that the current redfish fishery is concentrated
almost entirely on S. mentella.

ii) Mackerel Egg Surveys.

DFO has been conducting surveys for mackerel egg abundance in the

southern Gulf since 197% in order to estimate spawning stock bicmass. 4%
egq production method has been proposed to overcome the problem of

lack of walid abundance index and a convergence with SPA. The index of
total annual egg production obtained from the 1891 survey Indicates a
biomaas of 1,960,000 t.
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c) Benthic studies -

- . N

'd) Observatiops on ice conditions in Subareas 0 to 4

) Other environmental studies

2. Biolegical atudies by species
2.1 Demersal fish

2.1.1 cod oo C : .-
An annual stock assessment of the 3Pn, 4RS cod stock ia done and presented
to CAFSAC. Landings for this atock reached a peak of 106,000 t in 1983 and
have steadily declined to an historic low of 32,000 t in 1991. Most of
this reduction is attributable to a rapid decline of fixed gear catches.
The lowest catches were reported in 1990 and have increased by 22% to
11,000 t in 1990. The trap fishery is respoasible for this increase,
influenced by the strong incoming 1986 year class. The mobile gear fleet
" have decreased by 31% between 1990 and 1991. This is due to the decreased
allocations for this fleet- as the TAC was reduced from 56,000 t to 35,000
t all allccations for .this gear sector were reached in 1991.

2.1,2 Redfish

The annual stock assessment for the Gulf of St.Lawrence redfish was
presented to CAFSAC. The fishery increased steadily during the 1960‘'s to
reach a maximum of 136,000 t in 1973. Thereafter, landings declined
sharply to a low 15,000 t in 1378 and have ateadily increased to 60,000 t
for the last two years. An examination of stock structure of the 4RST, 3P
and 4VWX redfish stocks was completed in 1991. There are scme indications
that considerable mixing may occur in the winter.

2.1.3 Greenland Halibut

The stock discrimination study initiated in 1989. was completed in 1991,
The genetic and parasites aspect were conceded. From both studies it is
posaible to concluded that exchanges among the stocka althcugh extensive
are taking place in the early phases of the life history and that the
adults may not move intensively before the spawning migration.

2.2 Pelagic fish

2.2.1 Herring

Two herring stocks are assessed in the Quebec region, herring from NAFO
Div. 4R and from NAFO Div. 4S. An analytical assessment was not undertaken
in 1991 as the last ADAPT formulation presented in 1990 result in non-
converged pepulation numbers and high values in the correlaticn matrix,
and there was not sufficient change in the.fishery data to provided this
year to warrant the use of a VPA. Preliminary analysis of acoustic survey
results for 1989-193%0 were presented to CAFSAC. Pishery have reported
landings that ranged from a low 3,000 t in 1969 to a peak of 27,000 t in
1973 mainly due to fluctuations in size of the purse seine fleet. Nominal
catches in 1991 totalled 18, 900 t up from.16,100 t in 1990,

2.2.2 Mackerel

Asgessment of the mackerel stock of the Atlantic coast was done and
presented to CAFSAC, Abundance estimates are based on results of an egg
and larvae survey that takes place in NAFO Div. 4T in summer.

4 .

A model aimed at explaining growth differences between both contingents of
mackerel at age 0 that included thermal coefficient was developed. As
well, a method to discriminate mackerel from both contingents on the ba315
of otclith shape was developed.



2.2.3 Capelin

Biological information including age/size structure from the commercial
landings was presented to CAFSAC. Results from a stock discrimination
study wa3 completed and indicated that for management purposes, two stocks
could be determined. One for the eastern part of the Gulf (NAFO div.
45{east) and 4R) and ancther for the western part of the gulf (NAFO div.
45 (west) and 47). ' .

2.3 invertebrates

2,3.1 Rock crab

Research activities conducted in 91 are «art of a multi-year research
program aimed at the study of growth, sexual maturity and fecundity of
rock crab in order to establish a management strategy of this resource in
the context of a commercial expleoitation. Observations on spatial
distribution were done in the field as well as observations on molting in
laboratory.

2,3.2 Snow Crab

- A multi-year research program was undertaken in 1990 on the inheritability
of the size at sexual maturity of males and the size limit regulation as
an adeguate management tool for snow c¢rab. Field and laboratory work is
ongoing on growth, molting, repreduction and movement of snow crab and on
genetic identification of stocks. The age structure is also examined from
data and shells datation.

Data collection from the commercial fishery (at sea sampling and legbook
compilations) is done on a routinely basis to allow the assessment of snow
crab in the Estuary and Québec North Shore and the provision of scientifie
advice, )

2.3.3 shrimp

Data collectiéon from the commercial fishery (port sampling and logbook
compilations) is done on a routinely basis and a research survey is
conducted every fall in the northern Gulf of St.Lawrence to obtain a
relative index of abundance of the resource., The commercial and research
data are analyzed to assess the status of shrimp in the five management
units of the Gulf and to provide scientific advice. This resource is under
a multi-year management plan until 1993,

Current research. is ongoing on the genetic discrimination of shrimp
concentrations inside and outside the Gulf, the spatial organization of
shrimp in relation to its ontogeny and the gsurvival of larvae evaluated by
a condition index,

2.3.4 Lobster

Monitoring of the landings (at sea sampling) as well as catch statistica
obtained from an index fisherman program provide the data to follow up the
commercial fishery. Research work involves observations on molting
(frequency and growth increment) and the development of ceollectors for
juveniles.

2.3.5 Scallop

A multi-disciplinary research program is conducted on the restocking of
suitable grounds for scallop in Magdalene Islanda. Research implies
studies on growth in relation to the density, the identification of
adequate grounds and the collection and growth of spat.

Data‘collection from the commercial fishery {at sea sampling and logbﬂok
compilations} is done on a routinely basis to assess the resource and
provide scientific advice. Other means such as submarine video and
acoustic gear were investigated to evaluate their potential to survey
scallop in relation teo the traditional dredge survey.




- 25 =
2.3.6 Oother molluacs

An acoustic survey was conducted in the area of Magdalene Islands to
determine the spatial distribution of scme species of bivalves. Surf clams
concentrations were sampled to determine the demographic structure of the
rescurce and elaborate managemént strategies adequate to this slow growing
species.

- 2.5 Marine plants.

2.5.1 Ascophyllum

In order to establish a harvesting strategy that allows the algae to
maintain its potential, experiments with varying frequencies and size
harvested were conducted. The recommended harvest of 15 cm. every three
yeara will be investigated in the median and long term.

2.4 Marine mammals
2.4,1 Seals

- Research was conducted into the distribution, abundance, population
dynamics, behaviour and ecolegy of pinnipeds in the estuary and Gulf of
St. Lawrence and their interactions with commercial fisheries. During
April 1991, research on energetics of lactation in ringed seals continued
on Svalbard. .Results from surveys of harp and hooded seals, and
information on seasonal changes in harp seal feeding hawve been analyzed
and are ready for submission for publication. Studiea on underwater
vocalizations and mass transfer during lactation in grey seals have been
completed. New work on mass loss of male grey seals during the breeding
season, and during activity of lactating grev seals were initiated, Three
satellite transmitters were placed on adult male hooded seals in the Gulf
of St. Lawrence. During the summer, boat surveys were completed to
examine the distribution of marine mammals in the proposed Saguenay Marine
Park.

2,4.2 Porpoise

Collection of by-catch porpoise carcasses was continued. Collaborative
research was initiated te investigate the structure of the porpoise stocks
in the Northwest Atlantic by genetic analyses and by study of contaminant
profiles. A sighting -aurvey was undertaken along the north coast of the
Gaspésie.

2.4.3, Beluga and Narwhal

Depth-recording satellite tags were placed on beluga in Cunningham Inlet
and on narwhal in Tremblay Sound, and gave information on dive behaviour
and movements over periods up to 9ix weeks. Aerial surveys were carried
out to determine distribution of these whales,

The carcasses of 12 beluga stranded in the St. Lawrence were examined and
basic biological data was obtained.

PBeluga in the 8t. Lawrence were photographed from the atr at medium
altitude with a high precision camera to estimate the length freguency
structure of the population. Studies were also carried out of the effect
of disturbance on the veocal and visible behaviour of beluga, as well as
the winter distribution and movements in the lower estuary.

2.4.4 Large whales

Stock identification of fin whales, based on length-weight relationships,
external morphometrics and other parameters was. attempted, A study of
biclogical specimens of east coast killer whales was undertaken.
Morpholegical and biological samples of stranded whales was done whenever
they were reported. A aerial survey of the beluga whale population of the
St .Lawrence estuary was conducted.

2.5 Marine plantsa

2.5.1 Ascophyllum

In order to establish a harvesting strategy that allows the algae to
- maintain its potential, experiments with varying frequencies and sizes
harvested were conducted. The recommended harvest of 15 cm. every three
years will be investigated in the median and long term.

2
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3. Gear and Selectivity Studies, including studies of fishing operations.

»

i} Mesh selection studies in the Gulf of St.Lawrence Greenland Halibut
fishery.

In 1991 a major study of mobile gear selectivity and impacts of a mesh
change was conducted in the Gulf of St.Lawrence. In total 12 vessels
were involved in the experiment. Field work was completed at the end of
November 'and preliminary results were presented to CAFSAC. In summary the
study concluded that a mesh size increase would mean significant ijmedian

decrease in CPUR., Further analyses are required to determine the long-term
benefits of an increase in the mesh size. '

4. Miscellaneocus studies.

4. Envircnmental ‘data for 1988 andrPreceding years,

All available information will be forwarded directly to MEDS this year.

5. Tagging activities. - .

LIST OF SAMPLING DATA FOR 1950

ESPECES DIV. NAFQ__ENGIN MOIS ECH, MEéU. GARDE

SPECIES NAFO DIV. GEAR MONTH  -SAMP. MEAS KEPT
MORUE FRANCHE 23 GNS MAI-MAY - 1 253 39
ATLANTIC COD SEP—SEP 1 260 37
4R LLS MAI-MAY 1 250 55
JUI-JUL 1 251 54
AQU-AUG 1 250 30
OCT-0CT 1 250 48
QTB2 MAI-MAY 1 251 33
0TM2 JUN-JUN 1 407 34
45 OTB2 MAI-MAY 1 250 ‘36
GNS MAT~MAY 1 259 29
JUN-JUN 1 201 34
JUI-JUL S 1262 155 °
LLS JUN-JUN 2 500 95
JUI~JUL 2 521 109
AGU-AUG & 1 250 38
SEP-SEP 1 250 44
0CT-0CT 2 513 72,
0TB1 JUN~JUN 2 500 51
AOU-AUG 2 502 56
0CT-OCT 1 250 35
OTBZ  MAI-MAY 5 1260 151
JUN-JUN 7 1799 209
JUI-JUL 2 528 64
AQU-AUG 3 773 .91
SEP-SEP 2 520 59
OCT-0CT 4

1011 126

ST MAT-MAY 1 250 30
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MOIS

GARDE

ECH. MESU.
SPECIES NAFQ DIV. GEAR MONTH SAMP  MEAS KEPT
4T QTB2 MAI-MAY 3 755 84
GNS§ MAT-MAY 1 251 28
JUN~JUN 1 250 46
AOU-AUG 2. 537 ]
SEP-SEP 2 511 73
OCT-OCT 2 510 73
LHP JUN-JUN 1 276 35
: JUI-JUL 1 257. 51
. SEP-SEP 2 506 58
LLS MAI-MAY 1 251 47
JUN—JUN 2 454 64
JUI-JUL 3 779 107
AQU-RUG 3 755 107
SEP-SEP 5 1308 169
OCT=-0CT 3 759 8¢
OTB1 MAI-MAY 2 518 53
JUN—JUN 1 253 24
JUI-JUL 1 253 24
SEP—-SEP 1 253 23
OTB2 MAI-MAY 3 753 81
JUN~-JUN 9 2331 234
JUI-JUL 8 2042 186
AQU-RUG 5 1257 117
SEP—SEP 2 s02 56
' OCT-0CT 5 1257 145
PTB AOU-AUG 1 252 28
SDH MAT~MAY 2 500 60
JUN—~JUN 2 508 56
JUI-JUL 2 509 47
. AOU-AUG 1 255 23
SEP-SEP 2 507 52
OCT-0CT 2 510 56
$5¢C AVR=-APR 2. 506 48 .
MAI-MAY 8 2025 198
JUN-JUN 3 715 82
JUI-JUL 3 763 94
ACU-AUG 5 1256 116
SEP—-SEP 2 501 50
CCT-0CT 9 2267 234
MERLUCHE BLANCHE 4T GNS SEP~SEP 2 503 74
WHITE HAKE
LLS JUI-JUL 1 259 34
’ AQU-AUG 1 250 52
_ OCT-GCT 1 253 27
SEBASTE ATLANTIQUE 4R oTB2  “oCT-0CT 1 273 0
REDFISH
i OTM2  JUN-JUN 1 235 0
T JUI-JuL 1 268 0
QCT-0CT 4 1045 0
NOV=-NOV = 1 222 0
45 OTB2 JUI-JUL 2 516 0
OTM2 MAI-MAY 1 272 0
JUN-JUN 3 7286 0
JUI-JUL 1 253 ¢
OCT-0CT 6 1383 0
NOV-NGV 1 247 0
ST SEP-SEP 1 257 0
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ESPECES DIV. NAFO ENGIN MOIS ECH. MESU. GARDE
SPECIES NAFC DIV. GE}_\R MONTH . SAMP MEAS KEPT
4T oTB2 JUI-JUL 2 519 ¢
N ACU-AUG ] 2271 ¢
SEP—-SEP 2 2 G
0CT-OCT 1 -251 0
OTM2 "MAI-MAY 1 276 0
JUN-JUN 3 746 0
JUI-JUL 3 736 0
FLETAN ATLANTIQUE 4R LLS JUI-JUL 1 65 65
ATLANTIC HALIBUT :
FLETAN DU T as GNS JUN-JUR 1 250 34
GROENLAND JUI-JUL 4 1047 135
AQU-AUG 3 709 0-
4T GNs MAT-MAY 2 502 64
JUN-JUN 1 254 34.
SEP-SEP 1 250 32
0CT-0CT 2 501 66
OTE?2 AQU-AUG 1 250 48
PLIE 43 LLS QCT—OCT 1 250 27
CANRDIENNE
AMERICAN PLAICE OTB1 SEP-SEP 1 250 37
OTB2 JUI-JUL 1 256, 27
SEP-SEP i 258 36
ST JUI-JUL 1 250 33
4T LLS JUN-JUN 1 252 36
JUI-JUL 1 179 30
AQU-AUG 2 507 56
OTB1 JUI-JUL 1 256 26
SEP-SEP 1 267 29
OTB2  JUN-JUN 2 510 63
JUI-JUL 1
AOU-AUG . 2 525 65
OCT—OCT 4 1005 125
SDN © JUN-JUN 1 265 28
SEP-SEP 3 817 80
OCT—0CT 3 761 a9
55C MAI-MAY 1 254 38
JUN-JUN 1 270 42
JUI-JUL 3 753 98
ACU-AUG 4 1002 146
QCT-0CT 2 515 69
PLIE GRISE 43 OTB2 JUN—JUN 1 253 34
WITCH FLOUNDER -
ELIE ROUGE 4T GNS SEP~SEP 1 254 24
WINTER FLOUNDER
HARENG ATLANTIQUE 45 | oNS AVR~APR 2 503 110
ATLANTIC HERRING MAI-MAY 7 1819 400
JUN-JUN 2 536 110
PS AQU-AUG 1 255 55
SEP-SEP 1 273 56
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ESPECES DIV, WAFQD ENGIN MOIS = ECH. MESU. GARDE
SPECIES NAFO DIV. GEAR MONTH SAMP MEAS KEPT
47 GNS AVR—-APR 3 785 102
MAI-MAY 5 1257 168
JUN-JUN 5 1257 179
JUI-JUL 2 507 79
SEP-SEP 4 1015 158
CAPELAN 45 FPN JUI-JUL 4 1041 - 75
CAPELIN )
. : FWR JUN-JUN 2 509 27
JUI-JUL 2 533 34
MIS MAI-MAY 5 1279 " 54
JUN~JUN 4 11190 48
4T FWR MAI-MAY 15 3924 179
JUN-JUN 4 1026 35
MIS MAI-MAY [ 1573 59
JUN-JUN 3 727 44
MAQUEREAU BLEU 4T GNS JUN-JUN 5 1272 188
ATLANTIC MACKEREL JUT-JUL 2 560 83
X AOU-AUG 7 1881 295
SEP~SEP 5 1264 163
OCT-0CT 1 253 27
CREVETTE ROSE 45 5T AVR-APR 5 1250
PINK SHRIMP MAI-MAY 6 1500
JUN-JUN . 5 1250
JUI-JUL . 7 1750
AOU-AUG 4 1000
SEP-SEP 4 1000
4T ST _ AVR-APR 1, 250
MAI~MAY 2 500 .
CRABE COMMUN 4T FPO oCT-0CT 6 2748 0
ROCK CRAB
CRABE DES NEIGES 45 FPO AVR-APR 2 702 15
SNOW CRAB MAI-MAY 2 500 29
MAI-MAY 2 547 - 21
JUN-JUN 2 500 53
JUN-JUN 3 957 21
JUI-JuL 2 500 20
JUI-JUL 1 301 0
SEP-3EP 1 250 19
SEP—~SEP 1 260 0
0CT-0CT 2 500 22
. OCT-0CT 1 207 51
4T FPO AVR-APR 5, 2710 53
MAI-MAY 3 750 0
MAI-MAY 9 3042 125
JUN-JUN 3 750 o
JUN-JUN 4 2006 65
HOMARD AMERTIQUE 4T FPO MAI-MAY 16 7369 0
AMERICAN LOBSTER JUN-JUN 23 BEGE 0
JUI-JUL 10 3620 0
PETONCLE GEANT 45 DRB OCT-0CT . 1 1088 0
GIANT SCALLOP OCT-0CT 1 438 59
. NOV—NOV 1 1074 .0
NGV-NOV 1 492 51
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ESPECES DIV. NAFO ENGIN MOIS "ECH, MESU. GARDE
SPECIES NAFO DIV. GEAR MONTH SAMP MEAS KEPT
47 DRBE AVR~APR 4 2968 47
) AVR~APR 1 3577 55
MAT-MAY 4 3095 45
JUN-JUN 3 2404 65
JUN-JUN 2 3708 ‘116
JUI-JUL 4 3452 44
AOU-AUG 5 4025 64
AROU-AUG 3 27484 185
SEP-SEP 6 4370 50
SEP-SEP 1 720 60
OCT—OCT 1 994 0
PETONCLE ISLAND 45 DRB AVR-APR 1 874 31
ICELAND SCALLOP MAI-MAY 1 1190 0
JUN-JUN 1 1031 0
JUI-JUL 1 1028 ¢
JUI-JUL 2 1730 60
AQU-AUG 1 1036 ¢
SEP-SEP 2 2159 6
SEP-SEP 1 853 32
- QCT-0CT 1" 1037 0
© OCT-OCT 1 924 26
‘BUCCIN , 45 FPQ ROU-AUG 1. . 100 0
WAVE WHELKS SEP-SEP - & 600 0
OCT-OCT 1 100 0
47 FPO JUN-JUN 2 202. 0
LIST OF SAMPLING DATA FOR 1891
ESPECES DIV. NAFG ENGIN MOIS ECH. MESU. GARDE
SPECIES ~ NAFO DIV. GEAR MONTH . S5AMP MEAS KEPT
MORUE FRANCHE 4R LLS MAI-MAY 2 506 i2g
ATLANTIC COD JUN—-JUN 1 250 47
48 GNS MAT-MAY 1 254 31
JUN-JUN 2 525 62
JUI-JUL 1 274 36
AQU-AUG 4 1025 157
SEP-SEP 4 1013 160
OCT-OCT 1 291 48
v LHP ROU-AUG 2 523 65
SEP-SEP 1 252 34
LLS AVR-APR 1 250 37
SEP-SEP 3 586 149
OTBYl  AOU-AUG 1 251 28
JUN-JUN 3 868 51
JUI-JUL 4 1037 121
AOU-AUG 4 1011 109
SEP-SEP 3 753 100
) OCT-0CT 1 250 31
ST AVR-APR 1 250 31
MAI=-MAY 1 250 27
4T GNS JUN-JUN 4 926 138
ROU-AUG 1 123, 28
SEP-SEP 2 478 68
QCT-OCT 1 255 35
LHP JUI-JUL 1 258 13
SEP-SEP 1 258 31
LLS MAT~MAY 2 503 79
JUN-JUN 2 511 60
JUI-JUL 3 757 107
AQU-AUG 2 500 67
SEFP-SEP 4 1040 122
oCT-oCT ] 2062

245
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ESPECES DIV. NAFD ENGIN MOIS ECH, MESU.
SPECIES NAFQ DIV, GEAR MONTH SAMP MEAS
oTBl MAI-MAY 2 553
JUN-JUN 1. 266
OCT-0CT 1 258
0TB2 AVR-APR 2 51¢
. MAI-MAY 11 2789
JUN-JUN 6 1768
JUI-JUL 4 1010
AOU-AUG 5 1269
SEP-SEP 5 1260
QCT-OCT 5 1270
NOV—NOV 1 250
SDN MAI-MAY 1 263
JUN-JUN 1- 275
JUI-JUL 1 264
AGU-AUG 1 250
$sC MAT-MAY 4 1027
JUN-JUN 4 982
JUI-JUL 5 1262
SEP-SEP 1 141
. 0CT-OCT 3 759
NOV-NOV 1 253
MERLUCHE BLANCHE 4R LLS SEP-SEP 1 250
WHITE HAKE
45 LLS JUI-JUL 1 251
- ACU-AUG 2 501
47" GNS JUN-JUN 2 504
SEBASTE ATLANTIQUE 4R 0TB2 AQU-AUG 1 250
REDFISH oTMZ AVR-APR 6 1455
MAI-MAY 4 921
JUN-JUN 1. 268
SEP-SEP 4 839
OCT-0CT 6 1502
NOV-NOV K 759
48 GNS JUN-JUN 1. 252
OTB2 AOU-AUG 3 754
SEP-SEP 1 283
OTM2 AOU-AUG 3, 81%
SEP-SEP 3 849
47 GNS MAT-MAY 1 250
0TBZ JUI-JUL 1 274
AQU~-AUG 2 492
SEP-SEP 1 255
OTMZ JUN-JUN 2 521
JUI-JUL 8 2061
AQU-AUG 1 262
aw QTM2 MAI-MAY 1 218
FLETAN ATLANTIQUE 4R LLS MAT-MAY 2 207
ATLANTIC HALIBUT )
FLETAN GROENLAND 48 GNS MAT-MAY 1 249
GREENLAND HALIBUT JUN-JUN 2 510
JUI-JUL 4 1028
oTB2 AOU-AUG 1 252
ST JUN-JUN 2 507
: JUI-JUL 4 1004
AQU-AUG 1 251
SEP-SEP 1 252
4T- GNS AVR—APR 2 500
MAI-MRY 2 506
JUN-JUN 1 251
AQU-RUG 1 251

GARDE
KEPT

52
25
20
65
317
189
100
130
127
141
28
30
k13
26

119
151
141
22
80
28

34

28

* 58

70

f= i R g = i = 0DCcCoO0Oo o0

0000000

76
30
36
35
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MOIS

ESPECES DIV. NAFQO ENGIN ECH. MESU. GARDE
SPECIES NAFO DIV. GEAR MONTH SAMP MEAS KEPT
PLIE CANADIENNE as " oNs JUI-JUL 1 256 29
AMERICAN PLAICE AGU-RUG 2 503 51
. _SEP-SEP 2 507 59
LLS JUI-JUL 1 250 28
AOQU-AUG 1 250 32
SEP-SEP 2 500 58
OTB2  OCT-OCT 1 251 35
AT GNS' ... % AVR-APR 1 252 28
MAI-MAY 1 258 27
. JUN-JUN 3 760 83 -
OTB1 , ;. MAI-MAY 6 15139 216
OTB2 JUN-JUN 1 254 - 26
' JUI-JUL 3 755 92 .
.+ AOU-AUG 1 252 24
OCT-CCT 1 250 42
SDN MAI-MAY 1 261 39
OCT-0CT 1 252 28
ssc MAI-MAY 2 502 62
JUN-JUN 3 769 99
JUI-JUL 4 1008 137
AQU-AUG 2 504 59
OCT-0CT 1 251 44
PLIE GRISE 4T ssC JUI-JUL 1 253 43
WITCH FLOUNDER . ‘
HARENG ATLANTIQUE 45 GNS AVR—-APR 1 251 55
ATLANTIC HERRING MAI-MAY 4 1155 220
JUN-JUN 2 515 110
AQU-AUG 2 513 110
SEP-SEP 1 258 55
BS AQU-AUG 3 789 165
OCT-OCT 1 273 55
4T FWR MAI~MAY 1 263 49
GNS AVR-APR 7 1747 21%
' MAI-MAY 3 1453 220
JUN-JUN 2 500 63
SEP-SEP 4 1009 154
OCT-0CT 1 253 36
CAPELAN 45 FPN AQU-AUG 1 322 18
CAPELIN MIS MAI-MAY 2 502 26
JUN-JUN 5 1299 65
JUI-JUL 4 1006 40
$5C JUN-JUN 1 250 16
JUI-JUL 1 257 14
4T FWR MAT-MAY 1 244 15
JUN-JUN 5 1315 82
MIS JUN-JUN 5 1265 62
MAQUEREAU BLEU 4T GND JUI-JUL 1 257 40
ATLANTIC MACKEREL GNS JUN—‘JUN 5 1265 190
JUI-JUL 1 267 50
AQU-AUG 3 154 93
_ SEP-SEP i 251 26
LX ROU-AUG 4 1031 152
SEP-SEP 3 766 134
CREVETTE ROSE 43 ST AVR-APR 6 1500
PINK SHRIMP MAI-MAY 6 1500
: JUN=-JUN 7 1750
JUI-JUL € 1500
AOU-RUG 6 1500
SEP-SEP 6 1500
OCT-0CT 3 750
NOV-NOV 1 250
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ESPECES - _DIV. NAFO _ENGIN MOIS ECH. MESU. GARDE
SPECIES NAFO DIV, GEAR MONTH SAMP  MEAS KEPT
CRABE DES NEIGES 4s FPO AVR-APR 2 624 33
SNOW CRAB MAI-MAY 3 740 92
: MAT-MAY 2 500 0
JUN-JUN 3 768 41
JUN~JUN 2 270 29
JUI-JUL 2 500 0
ACU-AUG 2 510 17
SEP—SEP 1 250 46
SEP-SEP 1 250 0
4T FPO AVR—-APR 4 686 a7
: _ AVR-APR 1 245 0
MAI-MAY 9 4332 ¢
MAT-MAY 3 750 0
JUN-JUN 2 678 30
JUN-JUN 1 250 0
JUI-JUL 1 24% 0
HOMARD AMERIQUE 45 FPO - JUI-JUL 2 23 23
AMERICAM LOBSTER ‘ .
) 4T " FPO AVR-APR 2 784
MAI-MAY 13 7042
JUN-JUN 18 8756
JUI-JUL 16 6993
PETONCLE GEANT 4T DRB AVR-APR 1 695 o
GIANT SCALLOP MAI-MAY 2 2897 67
MAI-MAY 3 1845 136
JUN-JUN 2 1164 38
JUN-JUN 4 2117 99
JUI-JUL 3 2967 54
JUI-JUL 3 2268 0
AQU-AUG, 3 1922 78
SEP-SEP 1 1773 77
PETONCLE ISLANDE 45 DRB MAI-MAY 1 458 30
ICELAND SCALLOP - MAI-MAY 2 1220 0
- JUN-JUN 1 719 0
JUI~-JUL 1 413 33
JUI-JUL 1 756 -0
AQU-AUG 1 701 32
AOU-AUG 2 1367 0
SEP-SEP 1 653 36
SEP-SEP 1 759 0
OCT-OCT 1 826 0
4T DRB JUN-JUN 1 1937 0
: AOU-AUG 1 1176 0
SEP-SEP 1 882 0
BUCCIN ) 43 FPO AVR-APR 1 100 0
WAVE WHELKS MAI-MAY 5 500 0
JUN-JUN 5 500 0
JUI-JUL 7 700 0
AQU-AUG 6 600 0.
SEP-SEP 4 400 0
: OCT-0CT z 200 0
MIS JUN-JUN 1 100 o
4T FPC JUN-JUN 2 200 0
JUI-JUL 2 200 0
ROU-AUG 3 300 0
SEP-SEP 2 200 0
CCT-OCT 1 100 0
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