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- 2 MANAGEMENT POLICY

While management policy is not set by the stock assessment process,
a statement on policy as it exists should help to provide the setting to
understand the assessments. Policy is set by the managers in consultation
with representatives from industry. The analyses conducted by assessment
biologists address items of policy, and specific problems brought forward by
management and industry. For example, earlier this year managers suggested
that it would be valuable for biologists to present assessment information on
the red-striped rockfish, Sebastes proriger. As a result, the slope rockfish
sub-document contains this information.
The overriding objective of the management approach is to achieve a
12-month trawl fishery. An annual quota is usually set if a stock is
considered to be under sufficient fishery pressure to warrant concern. The
managers and industry representatives then set quarterly sub-quotas and trip
limits so that fishing opportunities are available through most of the
calendar year.
In setting the annual catch quota, biologists are first concerned
with maintaining a sufficient spawning stock to permit at least reproductive
replacement of the capacity to produce. The ultimate goal for this
high-volume, conmercial fishery is to maximize potential catch in the long
term, while taking into account natural long-term trends and year-to-year
variation in natural production. When the data to derive these estimates are
lacking, quotas are calculated that are least likely to cause, by their
removal, a diminshed potential for production in the near future. Partly
because of the uncertainty in the estimates, managers are usually given a
range of yield options, as defined below.

YIELD OPTIONS

A number of levels of yield options are presented. All may not be
appropriate to apply to a particular species or stock. The seven yield
options are: (i) zero yield; (ii) rebuilding yield; (iii) sustainable; (iv)
conservative-sustainable; (v) risk-sustainable; (vi) non-sustainable and (vii)
unrestricted yield.
(i)

Zero yield

This option could be entertained under situations of known and
severe stock depletion, or where particular areas may represent necessary
refuges for the fish. Additional ecological considerations might include
situations where the subject stock acts as a predator on a less desirable
species, and the objective is to maximize predation.
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(ii)

Rebuilding yield

Under this option the probability of overfishing is minimized while
that of rehabilitating depleted stocks is increased. With the exception of
option (i), this approach will incur the lowest risk of deleterious effects on
stock biomass and dynamics. It is also true that it represents a lo\Er yield
than could be taken out of the stock on a sustainable basis. The most common
application of this option is for stock rebuilding although for rockfish
stocks this should be the approach to developing fisheries, because of the
detection, response and corrective time frames (10 - 20 y) for rockfish
species.
(iii)

Sustainable yield

This option provides some opportunity to maintain stocks at existing
levels. In many ways this is the least certain of the options available since
it entrains many assllflptions about the behaviour of stocks in response to
fishing and biological processes. This option should be taken to mean that
the probabilities of either decline or increase in yield (bi001ass) are
approximately equal. The term "sustainable" should be understood in its broad
sense, i.e., that the stock will oscillate around the expected level as a
result of oscillation in recruitment, rather than be maintained at a fixed
level. The amplitude and frequency of these oscillations may vary
considerably among and within stocks at different levels of biomass. In the
simplest tenns, this is our best estimate of the highest yield at existing
stock levels.
(iv)

Conservative (low risk)-sustainable

Like the Sustainable Option this is an estimate of the tonnage that
can be caught during the year and leave enough of the bi001ass for the stock to
replenish itself through reproduction and body growth. Ho\Ever, data are
often not as c001plete as should be for calculation of a single, firm estimate
of the true value of the sustainable yield. When there is a high degree of
uncertainity about the estimate, a cautious approach to setting the catch
limits should be taken. The cautious or conservative estimate is often set
simply as 50% or 75% of the calculated sustainable yield, depending on the
biologist's understanding of the firmness of the estimate.
(v)

(High) Risk-sustainable yield

This catch limit has some small chance of being a sustainable
yield. The estimate is at the other end of the range from the
Conservative-sustainable yield, and is above the Sustainable yield estimate.
The level is often set simply as 25% or 50% higher than the sustainable yield
value. Sometimes a central value for the sustainable yield is not given, only
the Conservative and Risk levels. Risk levels should only be selected to
provide relief from a specific case of economic hardship, and conscious
recognition be made that decreases to sustainable levels in the near future
might be the result of selecting this option.
(vi)

Non-sustainable yield

While the sustainable option is derived from the biological
properties of the species and stock ccmposition, the non-sustainable level is
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largely an economic and management concept. The benefits of increased yield
over the short-term must be weighed against the lowered future yields
resulting from overfishing. Employment of this option implies either
experimental or non-biological management, since stock declines are highly
probable with such a policy in effect over a significant part of the average
life of a population cohort. This option might be considered when:
socio/economic conditions require short-term yields in excess of sustainable
harvest; experiments concerning well-defined and disparate exploitation rates
are necessary; or, management policy requires sequential, pulsed fishing on
several stocks.
This option requires that management will have to shift to a
conservative policy to offset deleterious effects prior to major and
irreversible stocks changes. Thus, this option either guarantees a pulsed
exploitation pattern if the stock is to be maintained at the most productive
level, or accepts short-term gains over long-term productivity.
The hazard associated with this option will vary with the biological
characters of the target stocks. In particular, the residence time of a
cohort in the vulnerable stock will be a key determinant in the time for
detection and response. Where residency is long, higher than sustainable
yields may be maintained over several years in spite of strongly deleterious,
yet undetected effects on subsequent cohorts. Conversely, a short residency
may permit more rapid detection of adverse effects although incremental
increases in quotas should be small if uncertainty about effects is high.
(vii)

Unlimited yield

Few conditions would call for consideration of this option.
Depletion of stocks and elimination of fisheries when harvests are
uncontrolled are well documented throughout the world. However, this option
might be considered: for experimental purposes; for stock eradication (in the
case of competing species); or for economic returns where the loss of a
particular stock does not outweigh the chaotic effects that lowered yield
would create in the industry.
(viii)

Other measures

The trawl fishery for groundfish is characterized by a multi-species
catch. Managers, biologists, and vessel captains have noted that there are
two principal difficulties created because of the multi-species
characteristics. (1) Biological interactions among species may interfere with
the simultaneous, maximization of fisheries potential yield in all co-existing
species. (2) Where there are several annual quotas on a group of co-existing
species, the species quota that is taken first could close down fishing on the
entire group. At present biological interactions are not explicitly built into
the stock assessments. This is cause for avoiding the risk-sustainable
options if at all possible. On the other hand, regarding problem 2,
multi-species yield options are arranged so that pre-mature closure for a
whole group of species is unlikely. Trip limits have been used to spread the
take of lower production species through the year. In a few cases
species-mixture or group quotas are given, and an area not closed until the
group quota is reached. Species ratios are checked for imbalance. If a gross
imbalance is found the group quota is adjusted the following year.
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MAJOR FISHERY CONCERNS

Major fishery concerns in the past year relate to the rockfishes.
There is a disagreement between fishermen and biologists regarding the size of
the standing stocks. The trawler captains believe that the stocks will
support more catch than the annual quotas allow. Biologists have pointed out
that the stocks are so slow-growing, that a large bicxnass is necessary in
order to maintain the existing catch. The Groundfish Staff have met with the
Deep Sea Trawlers Association (DSTA) several times in the past year in order
to reach an understanding. In turn, the DSTA has developed a proposal for
experimental management of the stocks. An interesting part of this proposal
is an annual trawl survey funded by DSTA, and conducted jointly with DFO. The
objective is to reduce the uncertainty in the stock estimates so that less
risk is associated with increasing the annual quota and catch in some areas on
a trial basis.
There is a high potential risk of increasing the catch in this
manner. The species are very slow-growing and the populations have a slow
turn-over rate. For example, individuals are 8 - 15 years old before they
spawn for the first time. If a quota is set too high on a trial basis for
5 - 6 years, and overfishing occurs, it will take 25 to 30 years to repair the
stock.
Views on current condition of groundfish species/species groups on
the west coast of Canada.

Species or species group

Current
stock condition

Strait of Georgia lingcod

Low

Offshore lingcod

Average

Pacific cod

Average

Petrale sole, rock sole

Low

English sole, Dover sole, arrowtooth flounder

Average to high

Sablefish

Average to high

Pacific hake

High

Spiny dogfish

Average to high

Wa 11 eye po 11 oc k

Low to average

Slope rock fish

Low to average

Shelf rockfi sh

Average

Inshore rockfish

Low to average
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The reco111T1endations for west coast groundfish for 1987 are
sul11Tlarized below:

Area
4B

Species
Lingcod

Management options
1.
2.

3C

Lingcod

1.
2.

Add time to winter fishing
closure Nov. 15 - Apr. 15.
Introduce minimum size limit of
58 an for sport-caught lingcod
to protect young.
Sustainable: 1400 t 10,000 lb
trip quota, limit after
75% of quota taken.
Risk-sustainable: no quota, self
regulation.

30, 5A, 5B, SC, 50, SE

Lingcod

No options proposed.

4B

Pacific cod

No options proposed.

3C/30

Pacific cod

Close Amphitrite Bank Jan. 1 - Mar. 31
and safety margin to all trawling.

5A/5B

Pacific cod

No options proposed.

SC/50

Pacific cod

No quota proposed.
rapidly.

SE

Pacific cod

No options proposed.

Coastwide

Petrale sole

1.

4B

Flatfish

No options proposed.

3C/D

Flatfish

No options proposed.

Sustainable:

Stock increasing

trip limit 25,000 lb.
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Area

Management options

Species

SA

Rock sole

1.

5B

Rock sole

1.

2.

SC

Rock sole

1.

3.

5D

Rock sole

1.

2.

SC/D

SC/SD/SE

English sole

Conservative sustainable: 250 t,
30,000 lb trip limit.
Risk sustainable: 400 t, no trip
1imit.
Conservative-sustainable: 100 t,
30,000 lb trip limit.
Risk-sustainable: 400 t, no trip
limit.
Conservative sustainable: 100 t,
30,000 lb. trip limit.
Risk-sustainable: 400 t, no trip
limit.
400 t.

Conservative sustainable:
Risk-sustainable: 600 t.

Arrowtooth
flounder

1.

Sustainable:

Dover sole

1.

Conservative sustainable: 800 t
quota, 20,000 lb/trip pennitted
after 75% of the quota is reached.
Risk-sustainable: 1,000 t quota
20,000 lb/trip permitted after 75%
of the quota is reached.

1.

Sablefish

1.

2.
4B, not incl udi ng
MSA 19, 20

100 t (30,000 lb trip

2.

2.

Coastwi de

Sustainable:

1 imit).

Pacific hake

1.

2.

S,000 t.

Conservative-sustainable: 2,700 t
quota.
Risk-sustainable: 4,100 t quota.
Conservative-sustainable: 8,000 11,000 t quota.
Risk-sustainable: 11,000 - 16,000 t
quota.
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Area

Management options

Species

3C

Pacific hake

Yield options to be presented at a later
date when all current biological
infonnation is collated in the joint
Canada - U.S. assessment algorithm.

Coastwide
(not including 4B)

Dogfish

1.
2.
3.

4B, not including
MSA 12, 19, 20.

Dogfish

1.
2.
3.

4B

Walleye
pollock

1.
2.

Pulse fishing: variable annual
quota until non-nuisance abundance
reached.
Conservative-sustainable: 15,000 t.
Risk-sustainable: 25,000 t.
Pulse fishing: variable annual
quota, see text.
Conservative-sustainable: 2,000 t
annual quota.
Risk-sustainable: 3,000 t annual
quota.
Conservative-sustainable: 2,500 t
quota.
Risk-sustainable: 5,400 t quota.

3C/30

Walleye
poll ock

Options not proposed.

5A/5B

Walleye
pol lock

Options not proposed.

5C/50

Walleye
pol lock

Open fishing option proposed.

SE

Walleye
pollack

Options not proposed.

Coastwide

Yellowtail
rockfi sh

Conservative-sustainable: 1,000 t.
Risk-sustainable: 4,000 t.
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Area

Management options

Species

3C

Sil vergray
rockfish

Conservative-sustainable:
Risk-sustainable:

25 t
200 t

3D

Silvergray
rockfi sh

Conservative-sustainable:
Risk-sustainable:

250 t
350 t

5A/5B

Silvergray
rockfish

Conservative-sustainable:
Risk-sustainable:

700 t
1,000 t

5C/5D

Silvergray
rockfi sh

Conservative-sustainable:
Risk-sustainable:

400 t
1,000 t

5E-S

Sil vergray
rockfish

Conservative-sustainable:
Risk-sustainable:

100 t
250 t

5E-N

Silvergray
rockfi sh

Conservative-sustainable:
Risk-sustainable:

100 t
150 t

3C

Canary

Conservative-sustainable:

200 t

rockfi sh

Risk-sustainable:

400 t

3D

Canary
rockfi sh

Conservative-sustainable:
Risk-sustainable:

500 t
600 t

5A/5B

Canary
rockfish

Conservative-sustainable:
Risk-sustainable:

350 t
500 t

5C/5D

Canary
rock fish

Conservative-sustainable:
Risk-sustainable:

Unknown
500 t

SE-N/S

Canary
rockfi sh

Conservative-sustainable:
Risk-sustainable:

Unknown
500 t

3C

Pacific ocean
perch

1.

2.
3.

Rebuilding:
Conservative-sustainable:
Risk-sustainable:

0 t
100 t
200 t
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Area

Species

Management options

3C

Redstripe
rockfish

Conservative-sustainable:
Risk-sustainable:

200 t
1,000 t

30

Pacific ocean
perch

Conservative-sustainable:
Risk-sustainable:

200 t
600 t

30/5A

Yellowmouth

Conservative-sustainable:
Risk-sustainable:

250 t
750 t

3D/5A

Redstripe

Conservative-sustainable:
Risk-sustainable:

350 t
900 t

5A/5B

Pacific ocean
perch

Conservative-rebuilding:
Conservative-sustainable:
Risk-sustainable:

400 t
700 t
1,000 t

5C/5D

Pacific ocean
perch

Conservative-sustainable:
Risk-sustainable:

1,900 t
3,000 t

5C/5D

Yellownouth

Conservative-sustainable:
Risk-sustainable:

160 t
500 t

5C/5D

Redstripe

Conservative-sustainable:
Risk-sustainable:

350 t
570 t

5E-S

Pacific ocean
perch

Conservative-sustainable:
Sustainable:

400 t
700 t

5E-S

Yellowmouth

Conservative-sustainable:
Risk-sustainable:

400 t
700 t

5E-S

Rougheye

Conservative-sustainable:
Risk-sustainable:

200 t
300 t
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Area
SE-S

Species

Management options

Grouped
slope
rockfi sh

January-June
Conservative-sustainable:
Risk-sustainable:

300 t
600 t

Seetember-December
Conservative-sustainable:
Risk-sustainable:

600 t
1,100 t

5E-S

Redstripe

Conservative-sustainable:
Risk-sustainable:

100 t
200 t

5E-N

Pacific ocean
perch

Conservative-sustainable:
Risk-sustainable:

150 t
200 t

5E-N

Yellownouth

Conservative-sustainable:
Risk-sustainable:

350 t
500 t

5E-N

Rougheye

Conservative-sustainable:
Risk-sustainable:

50 t
100 t

5E-N

Redstripe

Conservative-sustainable:
Risk-sustainable:

500 t
700 t

48-MSA-12

Copper/
Quill back

Conservative-sustainable:
Risk-sustainable:

75 t
150 t

48-MSA-13

Copper/
Quill back

Conservative-sustainable:
Risk-sustainable:

50 t
100 t

48-MSA-14-20,
28,29

Copper/
Qui 11 back

Conservative-sustainable:
Risk-sustainable:

150 t
200 t
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LINGCOD - AREA 4B
Yield Options
The analysis suggests that current yield levels cannot be sustained,
especially in statistical areas 13 and 17. Three management strategies are
suggested to reduce yield and protect lingcod at vulnerable stages in their
life history.
1.

Minor area closures during a greater portion of the year should help to
rebuild local stocks because mature lingcod are sedentary and fish nesting
on a particular reef system are probably the chief source of recruitment
to that reef.

2.

An extension of the winter closure period would help to further protect
nesting lingcod while they are especially vulnerable to fishing, and would
also serve to reduce overall fishing effort. Lingcod have been observed
to guard their nests as late as early June. Thus, extending the closed
period beyond the currently enforced date of April 14 may provide further
protection to spawning fish and improve recruitment.

3.

A size limit on the sports fishery may also be prudent in order to reduce
overall effort in this fishery. At present, there is no strong evidence
to indicate that landings of immature lingcod adversely affect spawning
stocks. However, it should be noted that lingcod stocks have declined
during the same period that sports fishery landings have increased, and
that over 60% of female lingcod taken in the sports fishery are immature.
A size limit on the sports fishery would increase the number of fish
surviving to maturity provided fish released after capture survive.
A minimum size limit may have two desirable effects--it may increase the
number of fish surviving to maturity and increase the yield--per recruit
to the sports fishery. A 58 cm limit is suggested for consistency with
the commercial regulation.

LINGCOD - AREA 3C
Condition of the Stock
The LPUE data suggest that the present fishery is having little or
no effect on the stock. The tagging data demonstrate that the exploitation
rate is high. The stock is likely maintained by immigration from
non-trawlable areas.
Yield Options
Conservative sustainable 1,400 t.

- 13 PACIFIC COD - AREA 3C
Condition of the Stock
The abundance index for Pacific cod off the west coast of Vancouver
Island, calculated from the LPUE for Big Bank during April - September
indicates a small increase in abundance. The index is 37 kg/h for 1986
canpared to 13 kg/h for 1985. Data for 1987 indicate it may be continuing to
improve. LPUE for April - June 1987 is 284 kg/h, due in large part to the
1985 year class. While an improving trend is indicated, the 1986 LPUE of 37
kg/his still only at 15% of the average level during 1970 - 79 and the
increased LPUE in 1987 is largely due to the 1985 year class which has not yet
had opportunity to spawn and contribute to rebuilding the stock.
Yield Options
Until the stock has rebuild toward historic levels, protection of
the stock during spawning is warranted. We suggest that Amphitrite Bank, and
a safe margin around it, be closed to all trawling during January, February,
and March, 1988. This suggestion was implemented in both the 1986 and 1987
management plans. The closure is to protect cod when they are particularly
vulnerable as they concentrate for spawning. The alternative of continuing
the fishery on spawning fish could possibly prevent re-building of the stock.

PACIFIC COD - AREA 5C/5D
Condition of the Stock
The abundance index for Pacific cod in Hecate Strait, calculated
from the LPUE from Horseshoe and Two Peaks - Butterworth during
April - September indicates an increase in abundance. The index is 557 kg/h
for 1986 compared to 151 kg/h for 1985. Data for 1987 indicate a further
improvement. LPUE for April-June 1987 is 1,149 kg/h, due largely to the 1985
year class. The 1986 LPUE is 79% of the long-term (1956-85 level and the 1987
LPUE is 168% of the long-term level, the highest value since 1966.
Yield Options
Alternative reco11111endations last year were (1) 900 t, conservative
quota; (2) 1800 t, sustainable quota; or (3) no quota (risk sustainable) on
the basis that the fishery is self-regulating. With the large increase in
LPUE in 1987 due to the 1985 year class, after an extended period of low
abundance, we feel there is further evidence that the fishery is still
self-regulating and that Pacific cod stocks have the capacity to recover
quickly under favourable environmental conditions. We therefore are
suggesting no quota for the 1988 fishing year.

- 14 PETRALE SOLE - COASTWIDE
Condition of the Stock
All indications are that petrale sole stocks off the west coast of
Vancouver Island are at low levels of abundance with recruitment also at low
levels. Warm water temperatures (8-9°C) at time of spawning, which are
favourable to petrale sole year-class production were prevalent in the early
1980s but have not, as yet, resulted in a significant increase in recruitment
for petrale sole stocks off the west coast of Vancouver Island. The reason
for this could be that a minimlBll size spawning stock is necessary for
successful yearclass production even under favourable envirornnental
conditions, and the current stock size of petrale sole may be below this
level. Signs of increasing recruitment as a result of favourable ocean
temperatures should have been noticed by the 1986 fishery because age of
recruitment for petrale sole is 4 years.
Yield Options
A 44,000 lb trip limit regulation for petrale sole from
January 1 - March 31 is in effect, coastwide. The January-March period
corresponds to the spawning time for petrale sole, a period when these stocks
are particularly vulnerable to exploitation. This regulation is the result of
a request by industry aimed at reducing a target fishery on petrale sole while
stocks are depressed. For the last three years, no landings of petrale sole
have exceeded 2S,OOO lb.
1.

Conservative sustainable option: Analysis shows that petrale sole stocks
are depressed canpared to 19S0s and 1960s levels and that recruitment
could be impaired. A target fishery for petrale sole should be
discouraged with stocks at low levels. A trip limit of 2S,OOO lb should
be adequate to allow fishermen to retain incidental catches of petrale
sole.

ROCKSOLE - AREA SA
Condition of the Stock
On the basis of trends in LPUE, the Area SA rock sole stock is
considered to be at average to low levels of abundance with recruitment at low
levels, although length frequency samples, used for monitoring recruitment,
were not obtained in 1986. Average yield for the stock with similar LPUE
levels in the past (1972-78) was approximately 100 t.

- 15 Yield Options
Sustainable yield option: A yield of 100 tis considered to be
sustainable for the current stock level and low recruitment mode. The
30,000 lb trip limit regulation is consistent with this option.

ROCK SOLE - AREA 5B
Condition of the Stock
On the basis of LPUE trends, the Area 5B stock is considered to be
at a stable level of abundance since the early 1970s. The average yield over
this time period has been approximately 250 t. An increase in recruitment
could possibly double that figure over the next few years.
Yield Options
Conservative sustainable yield option: A yield of 250 tis
considered to be sustainable for the Area 5B stock. The 30,000 lb trip limit
currently in effect for Queen Charlotte Sound is consistent with this option.
Risk sustainable yield option: Yields of 400 t could be sustained
with a significant increase in recruitment. Free fishing should be pennitted
to take advantage of this. As a caveat to this option, no trend in
recruitment has yet been demonstrated. Only one year's observation is used to
describe a possible increase in recruitment (increase in percentage of smaller
size fish). This phenomenon could also be due to sample bias or error.

ROCK SOLE - AREA SC
Condition of the Stock
The Area SC rock sole stock is considered to be at low levels, with
recruitment currently at low levels. This is based on trends in LPUE and
length frequency anomalies.
Yield Options
Sustainable yield option -- The sustainable yield as indicated by
trend in LPUE from 1980-86 is between 100 - 400 t for the Area SC stock. A
yield of 100 t would constitute a low risk for the stock while a yield of
400 t would constitute a high risk. A trip limit of 30,000 lb is consistent
with a non-directed fishery for this stock and is consistent with the
sustainable yield option.
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Non-sustainable option -- A 400 t quota would allow a directed
fishery for rock sole to take place in Area SC. This option may not be
consistent with sustainable yield for this stock at the present time due to
the low recruitment mode.

ROCK SOLE - AREA 50
Condition of the Stock
The rock sole stock in Area 50 is considered to be at low levels on
the basis of trends in LPUE. The recruitment mode for the stock has also been
at low levels since the early 1980s according to length frequency and ageing
data, but increases in recruitment may occur over the next 2 or 3 years
according to length frequency samples obtained from the 1987 fishery.

Yield Options
Managers have indicated, in the past, that rock and English soles do
not have management priority within the Hecate Strait region. Consequently,
quota overruns have occurred for both of these species with the unregulated
directed fishery for Pacific cod (most productive species in the region). The
current trip limit regulation for rock sole is aimed at discouraging a target
fishery on the species while abundance/recruitment is low. The trip limit
allows for retention of incidental catches of rock sole in the Pacific cod and
Arrowtooth flounder fisheries. When recruitment/abundance increases, the trip
limit level can be adjusted to be consistent with a sustainable yield for the
stock at a new abundance level, pennitting a directed fishery.
Conservative sustainable yield option -- As indicated by trends in
LPUE from both models over the last five years, the sustainable yield for the
Area 50 stock is 100 t. The 30,000 lb trip limit is consistent with this
option.
Risk sustainable yield option -- Removals of 400 - 500 tin 1980-81
did not result in a reduction of LPUE as indicated by the multiplicative model
but information from length frequency data indicates that recruitment during
the late 1970s was fairly high and thus the stock size in 1980-81 was higher
than the stock size at present. Consequently, removals of as much as 400 t
would constitute a significantly greater risk of overfishing to the stock at
this time.

- 17 ENGLISH SOLE - AREA 50
Condition of the Stock
On the basis of trends in LPUE in recent years, the Area 50 English
sole stock is considered to be at average to low levels.
Length frequency data indicates a low recruitment mode for the stock
and signs of juvenescence, common to an overfishing situation.
Yield Options
Conservative sustainable yield option -- Yields of 400 twill
decrease the probability of fishing up observed over the past five years. As
a caveat here, the increasing Pacific cod fishery in Hecate Strait will negate
a trip limit regulation for English sole at the present time by simply
increasing discards while a catch quota for English sole is certain to
negatively impact Pacific cod production if enforced.
Risk sustainable yield option -- With the current low recruitment
mode, 600 t yields can probably be sustained. These figures are based on LPUE
trends from 1982-86 from both effort standardization models. However,
biological data indicates some signs of over-fishing with yields of
400 - 600 t over the last five years.

DOVER SOLE - AREA 5C/50/5E
Condition of the Stock
The LPUE time series indicates that the 5CDE Dover sole stock is
presently stable, with no observable effects of overfishing. The length
frequency data also indicates no sign of overfishing. MSY estimated from
effort and LPUE using Gulland's method is 861 t, while optimum effort level is
estimated at 1,779 hours.
Yield Options
Conservative sustainable option -- The analysis above indicates that
800 t yields are sustainable for the Area 5CDE Dover sole stock. However, the
rising trend in LPUE with removals of 800 t over the last several years
indicates that the maximum sustainable yield may be higher than 800 t.
Risk sustainable option -- With 1,793 hours of effort in 1986 (close
to Fopt), a yield of over 1,000 twas achieved. This indicates that the
actual MSY for this stock may be closer to 1,000 t. Ho\\ever, landings in
excess of 1,000 t have occurred in only one the last ten years and, at the
present time, no prediction can be made regarding the response of the stock to
a harvest of this level.

- 18 ARROWTOOTH FLOUNDER - AREA SC/50
Condition of the Stock
The information from landing statistics and biological data such as
length frequencies for the species are too scant to reveal trends in abundance
and size composition. Yield simulations indicate that the maximum sustainable
yield for the species is considerably higher than current removals (including
estimates of discards).
Yield Options
Sustainable yield option -- At the present time, catches of
5,000 - 6,000 tare estimated to be sustainable on the basis of yield
simulations for the population.
Non-sustainable yield option -- Yields greater than 6,000 t do not
appear to be sustainable according to yield simulations performed.

SABLEFISH - COASTWIDE
Yield Options and Condition of Stock
Yields were calculated using a Fopt of .205. The assumption here
is that the management goal is to optimize the yield per recruit. Using this
strategy strong year classes such as the 1977 are exploited more heavily with
catches remaining high for several years. In the past, strong year classes
have been approximately ten years apart. Although there is every indication
that moderate to strong year classes have occurred since 1977 (e.g., 1978,
1979, 1980), it is possible that persistently poor recruitment could occur
again as it did in the early to mid-1970s. Should this happen sustainable
yields would drop to levels below those in place now. If industry is willing
to accept the lows with the highs then the current strategy is acceptable. An
alternative is developing a strategy that responds to incaning strong year
classes but maintains a level of biomass that supports at the very least, some
minimum yield required by industry for five to ten years in the event of poor
recruitment.
Risk in the yield options below is a function of the uncertainty
regarding mortality and recruitment. There exists a strong possibility that
the high-risk or non-sustainable levels may interfere with the future yield
for the fishery. As discussed above, work is currently underway to refine the
estimates of mortality and predict the level of recruitment.
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Yield (t)

Yield option
Sustainable - low risk
Sustainable - high risk
Non-sustainable

3500
4200
>4200

PACIFIC HAKE - AREA 4B, NOT INCLUDING MSA 19, 20

Condition of the Stock
A general forward simulation model was adapted for Pacific hake and
was used to investigate constant catch and variable effort management
scenarios. The model indicates that over the long term yields of up to 8,000
t, 11,000 t, and 16,000 for rates of M of 0.16, 0.23, and 0.29, respectively
are sustainable assuming low recruitment.
Forward projections were run with the numbers of age for 1979 from
VPA results at different levels of M. Catches from 1979 to 1987 were included
and numbers recruiting at age 2 were taken from the VPA up to 1986. Beyond
1986 recruitment was assumed to be constant and runs using low, average and
high recruitment from the VPA were conducted. Biomass has been increasing
from 1979 to 1983 and has decreased slightly through to 1987. The biomass in
1981 ranges from 80 to 160 thousand t which compares favorably with fishery
independent biomass estimates of 85-130 thousand t and 40 - 150 thousand t.
The biomass in 1987 is estimated to be between 98 and 130 thousand t.
Yield Options
Yield options are proposed under two management options, constant
and variable yield. The yield options under constant yield are levels that
should be sustainable over the long run working to the goal of providing a
steady fishery. Under the variable catch option the goal is to maximize the
yield per recruit. Yields available will likely vary considerably from year
to year.
The risk associated with the harvest ranges is a function of the
sensitivity of the entire analysis to the rate of natural mortality (M). In
the case of variable catch the risk, in addition to M, is a function the
inability to predict the numbers recruiting at age 2 in 1988.
Constant yield - Low risk sustainable
- High risk sustainable

- 8,000 - 11,000 t
- 11,000 - 16,000 t

Variable yield - High risk sustainable - 16,000 - 24,000 t

- 20 DOGFISH - COASTiiIDE
Condition of the Stock
The model of Wood et al. has been updated with catches to 1985. The
predicted pulse in abundance set in motion by the 1940s liver fishery is
levelling out from the downward trend in abundance. At current harvest levels
of less than 2,500 t, the marketable biomass of dogfish is predicted to
continue increasing over the next two decades. The estimated biomass
coastwide at the present time is approximately 280,000 t. AsslJiling that
one-half to two-thirds of the stock resides off the coast of Canada, the
biomass of fish in the Canadian zone is between 150,000 - 200,000 t.
Yield Options
Yield
Yield
Yield
Yield

option
option
option
option

1:
2:
3:
4:

Unlimited yield
Pulse fishing
Sustained yield - low risk - 15,000 t
Sustained yield - high risk - 25,000 t

The risk involved is based on ranges of ccmpensatory mortality and
starting stock sizes used to determine the sustainable yields. All options
refer to coastwide (including U.S.) removals and no provision has been made
for adjusting Canadian catches in the event of increased U.S. landings.

DOGFISH - AREA 4B, NOT INCLUDING MSA 19, 20
Condition of the Stock
The model of Wood et al. has been updated to include 1986 catches.
The model predicts that the marketable biomass is increasing and that at
current harvest levels abundance should continue to increase over the next few
years. Current biomass levels are in the order of 60,000 t.
Trends in relative abundance as indicated by LPUE continue to differ
between longline and trawl data. The trawl LPUE decreased in 1986 while
longline LPUE increased. It is questionable whether these time series
accurately reflect actual changes in abundance considering the low level of
trip log coverage, the difficulty in estimating the actual numbers of hooks
deployed (effort) and the schooling nature of this species.
Yield Options
Yield
Yield
Yield
Yield

option
option
option
option

1:
2:
3:
4:

Unlimited yield
Pulse fishing
Sustained yield - low risk - 2,000 t
Sustained yield - high risk - 3,000 t
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The removals in yield option 3 and 4 refer to the Strait of Georgia
only.

WALLEYE POLLOCK - AREA 48
Condition of the Stock
The size composition data indicate little change from the previous
years. Model size continues to range from 40 - 43 cm. PreslDTiably the stock
has remained in stable condition.
There have been no new analyses conducted and the 1988 assessment is
based on Gulland's equation where MSY = a(M)(Bo).
Yield Options
Yield options for 1988 may be chosen from:
Yield option 1:
Yield option 2:

Conservative level of 2,500 t.
High risk level of 5,400 t.

WALLEYE POLLOCK - AREAS 5C/5D
Condition of the Stock
Size canposition of the 1986 landings indicate that larger fish were
landed as compared to last year. The model sizes increased approximately 3 cm
to 55 - 57 cm.
Yield Options
The yield option for 1988 remains unchanged from the previous
assessment. The catch is currently limited to weak market demand.
Yield option 1:

unrestricted yield.

PACIFIC OCEAN PERCH - AREA 3C
Yield Options
condition.

The i· alutus stock off southwest Vancouver Island remains in poor
Equilibrium yield estimates range from approximately 70 - 200 t.

- 22 The upper end of this range is probably not sustainable in view of the poor
recruitment expected over the next 5 - 8 y. Rehabilitation of this stock
cannot be expected within the next decade, even with very low fishing
mortality. Perhaps of greatest concern is the possibility of canplete
recruitment failure for the stock. Unfortunately, we have little information
upon which to base recruitment estimates at low stock levels. Collapse and
continued depression of rockfish fisheries in other areas should, ho~ver, be
borne in mind when developing management strategies.

REDSTRIPE ROCKFISH - AREA 3C
Yield Options
The sustainable yield for~- proriaer in Area 3C is estimated to
range from 200 - 1000 t. In the absence ofetailed analysis, but recognizing
the biological affiliation of the species and rockfish exploitation histories,
it might be prudent to maintain yield at <500 t for a period sufficient to
evaluate its suitability (approximately S-y).

PACIFIC OCEAN PERCH - AREA 3D
Yield Options
The catch history of S. alutus in Area 3D suggests that the
historical fishery, although it-has been brief, has been able to sustain
removals of approximately 250 t/y. The upper limit of sustainability is
unknown, however, some guidance may be obtained from the progression of other
rockfish fisheries wherein estimated levels of long-tenn sustainable
production ranged from 1 - 5% of virgin biomass. Maximumn long-term yield has
been estimated as approximately 2% of unexploited biomass.
The intense S. alutus fisheries of the mid-1960s found no
significant quantities-of fish in Area 3D, hence the virgin biomass must have
been considerably less than those of either Queen Charlotte Sound
(approximately 80,000 t) or southwest Vancouver Island (approximately
68,000 t). If the biomass was in the 10,000 - 30,000 t range, then long-term
sustainable yield might be approximately 200 - 600 t.

REDSTRIPE ROCKFISH - AREAS 3D/5A
Yield Options
The yield options for~- proriger in Area 30/SA are based on
published work relating initial yields from fisheries to their ultimate
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long-term yields. Francis estimates these latter yields seldom exceed
200 - 300% of initial yields. The average yield from the first six years of
the fishery was approximately 350 t and this may be used as a lo\',€r estimate
of sustainable yield. The upper limited would then be estimated at
approximately 900 t (i.e., 250% of 350 t). Stability of quotas over the next
3 - 5 y may assist in the evaluation of their validity.

YELLOWMOUTH ROCKFISH - AREAS 3D/5A
Yield Options
The stock of s. reedi in the 3D/5A areas has apparently sustained
removals of approximately 200-250 t/y by the domestic fishery. The previous
catch history by foreign vessels is less certain due to species designation
problems. While the upper limit of sustainable yield is unknown. At this
time it might be prudent to approach the expansion of this fishery in a staged
manner. Experience in other rockfish fisheries suggests that yields in excess
of 200 - 300% of the initial yields (i.e., prior to the typical exponential
increase in catches) from a fishery are seldom sustainable. Accordingly, the
estimated upper limit for the sustainable yield option from this stock is
approximately 400 - 750 t.

PACIFIC OCEAN PERCH - AREA 5A/5B
Yield Options
As with all rockfish stocks, the dynamics of the Goose Is. Gully
stock of S. alutus are relatively slow and rehabilitative management actions
of even large measure have little impact over the short term. Previous work
has shown that, with the exception of ccmplete closure, there are relatively
small differences in the periods of rehabilitation between F=0.0-0.05. While
there may be uncertainty about the exact level of stock biomass in 1987, the
values of F associated with long term maximum yield are relatively well
detennined (Fis approximately 0.06). Present stock biomass is estimated to
be in the range of 8,000 - 13,000 t, suggested by the simulations using the
1985 and 1977 age ccmpositions (N[j]), respectively. Yields from these
biomasses are dependent on the choice of management policy and have been
outlined in previous assessments. For example only, yields at F=0.06 would
range, including the contribution of the Mitchell's Gully component of the
stock, from approximately 700 - 1,000 t. If management considers maximum
available yield to be a desirable management goal then a winter fishery, with
its female bias, vrnuld reduce available yield relative to an unbiased summer
fishery.
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PACIFIC OCEAN PERCH - AREA SC/5D
Yield Options
One assessment suggests no change in the yield options for the
Moresby Gully S. alutus stock over those identified in the previous
assessment. These options were based on a biomass estimate from a trawl
survey (which will generally tend to underestimate rockfish biomass), although
for that survey the bias will be less than for traditional surveys, for the
reasons noted above. The yield estimates may, on that basis, be
conservative. In opposition to this conjecture is the downward trend of catch
rates in recent years. Previous rockfish studies have shown that major shifts
in catch rates such as these can indicate substantial changes in biomass. One
approach to the solution of this problem may be to maintain present yields
from this stock to determine if catch rate changes persist (which will
indicate stock declines), or to reduce yield in an effort to reverse this
trend. If changes in yield are considered, they should be as fixed steps for
approximately 5 y periods, which will pennit sufficient opportunity for their
evaluation.
A recent internal review of the Moresby Gully S. alutus assessment
has suggested that yields may be underestimated. The review noted the general
unreliability of trawl survey biomass estimates and identified a higher level
of sustainable yield (3,000 t), that might be approached on an experimental
basis, for a minimum of five years. Accordingly, the upper limit of
sustainable yield is set as 3,000 t.

REDSTRIPE ROCKFISH - AREAS 5C/5D
Yield Options
The long-tenn average harvest from this stock (approximately 160 t)
is assumed to be a lower limit of sustainable yield. There is little to guide
the detennination of an upper estimate; we will use the same criterion as in
Section 9.5.1.3, i.e., 200 - 300% of initial harvests represents a
non-sustainable level. The upper limit is therefore estimated to be 500 t.

PACIFIC OCEAN PERCH - AREA 5E(S)
Yield Options
Some of the estimators of stock biomass for the Area 5E(S) s. alutus
stock suggest that the 600 t yield presently used should be sustainable, if
not actually conservative. Opposing this conclusion is the steady decline of
qualified LPUE for the fishery and the length frequency distribution, arguing
that this yield exceeds sustainable levels. Resolution of the paradox might
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best be achieved through maintenance of existing yields for an additional 2 3 y, to provide an opportunity for LPUE to reflect their suitability.
Continued decline or the absence of variation will suggest that approximately
600 tin an inappropriate level. Size frequency changes will also need to be
closely monitored.

YELL0WM0UTH ROCKFISH - AREA 5E{S)
Yield Options
Yield options for the S. reedi stock in Area 5E(S) remain
approximately the same as in 1987, although the range of values reflects the
uncertainty associated with this assessment. Sustainable yield is estimated
to range from 400 - 700 t.

R0UGHEYE ROCKFISH - AREA 5E(S)
Yield Options
The estimated yield
5E(S) reflect the uncertainty
level of available yield from
estimated to range from 200 -

options for the S. aleutianus stock in Area
of our assessment, although the generally low
the area is recognized. Sustainable yield is
300 t.

REDSTRIPE ROCKFISH - AREA 5E(S)
Yield Options
If the decline in LPUE for recent landing (approximately 700 t/y) of
proriger from Area 5E(S) is representative of stock condition, then it is
unlikely this level is sustainable. Cluster analysis of landings from this
area suggests that the normal catch ratio of S. proriger to S. alutus is
approximately 0.217. Based on the yield options identified Tor S. alutus, the
estimated level of sustainable yield for i· prori~er is in the arr - 150 t
ran~. These figures may be conservative if theanding patterns, upon which
the catch ratio is based, do not accurately reflect the catch of i· proriger.
There has been no evidence of such market li1nitations in recent years,
although they may have been operative in the late 1970s.

i·
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SLOPE ROCKFISH - AREA 5E(N)
Yield Options
Yields of S. alutus in the order of 2,000 t/y appear to have
generated total mortality rates in the 0.6 - 0.7 range. If these figures are
correct, then sustainable yields (Z is approximately 0.10) should be in the
range of 140 - 170 t. The upper limits of sustainability are unlikely to be
more than twice this figure, and may be less if stock biomass has been reduced
below levels giving rise to observed mortality rates. Similar calculations
were applied to the average yield of 300 t/y for S. aleutianus. Yield options
for~- reedi and~- prori~er are simply guideline-figures based on Francis'
observat1ons concerning t e relationship between initial and long-term
yields. Hence, sustainable yields are estimated to be approximately
350 - 500 t and 500 - 700 t, respectively. A cautionary note concerning the
potential yield from these two species should be added. Both species were
recorded by observers in catches by Japanese trawlers during 1977. The exact
exploitation history for these species is therefore uncertain and yields
identified here as those of initial fisheries may overestimate long-term
yield, when used in this fashion. Characteristics of these two species in
this area bear careful scrutiny in the future.

YELLOWTAIL ROCKFISH - COASnJIDE
Condition of the Stock
While analysis of the Canadian stock is hampered by a lack of age
composition and survey data, this is not the case for U.S. assessments of
yellowtail rockfish. Their stock delineation uses the INPFC divisions of the
"Vancouver" area, which covers Areas 3C and 30 of the B.C. coast and the
northern two-thirds of the Washington coast and the Columbia area which
includes the remaining southern portion of Washington and the northern
two-thirds of the Oregon coast.
II

II

The most recent U.S. assessment states that yellowtail stocks from
both areas have been declining over the previous 19 years (1967-1985) with
some stabilization over the last three years. Biomasses were estimated to be
5,421 - 6,150 t for the Vancouver area and 20,284 - 21,231 tin the Columbia
area. The recommended catch ranges were 854 - 1,333 t and 2,227 - 3,154 t for
the Vancouver and Columbia areas respectively, with the fonner range being set
below the equilibrium yield in order to promote stock reconstruction.
Canadian fish tend to be larger but the mean size in Canadian bottom
trawl landings also declined 2 - 3 cm over the same period. Unlike the U.S.
situation this response occurred during a period of limited landings. The
U.S. catches may have had an impact on abundance in the Canadian zone or, the
annual catches in Canadian waters of 2,000 - 7,500 tin the 1969-78 period
removed many of the older (larger) fish resulting in reduced mean size in the
1981 - 1986 bottom trawl samples and reduced abundance as evident from the low
catches during this period. Mean size 1;iay have decreased temporarily as
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incoming recruiting represented an increasing proportion of the stock. In
obvious contradiction however, was the successful midwater fishery of late
1986 off the central coast of Vancouver Island which appeared to concentrate
on older males (76% males). As mentioned earlier, a similar fishery by Polish
trawlers occurred in 1975 but the fishery did not seem able to sustain itself
for a second year as the Polish catch rates declined by 59% in 1976.
The mean yield of 2,085 t for 1967-85 has not produced consistent
signs of overfishing. An apparent reduction in availability between 1981 and
1985 as indicated by low catches, and the trend towards smaller mean size in
bottom-trawl catches, conflicts with the observation of high catch rates and
larger mean size in the recent midwater fishery off central Vancouver Island.
The 2,085 t mean yield remains a minimum estimate of sustainable yield.
While similar to other rockfishes, with respect to longevity and
growth, yellowtail rockfish appear to be more mobile and, perhaps as a
consequence, much more variable in availability. Yield options for this
species, more than for other rockfishes, should be perceived as long-term
averages. This is consistent with the management of the last few years during
which regulations have not limited the harvest. When the population
apparently became more available to midwater trawl gear in late 1986, the
mangers allowed a large harvest in lieu of the minimal Canadian landings from
1980 to 1985.
A guideline annual yield option is still required however, as a
target for mean yield. Managers may also wish to implement a ceiling annual
harvest level to prevent excessive fishing during years of increased
av ai 1abi 1i ty.
Yield Options
We suggest that a yield option equal to the mean yield (2,085 t)
does not represent a major risk and that the yield could be increased unless
sizes and catch rates continue to decline over the short-term. The yield
option must account for the expected catches of yellowtail rockfish in the
1988 offshore hake fishery.
If managers wish a yield in excess of the long-term average, the
previous Polish midwater fishery and the U.S. assessments provide insight into
what might be considered excessive. Polish catch rates were reduced by 50%
after a one year total harvest (Polish and domestic) of 7,512 t. The U.S.
fisheries to the south are showing consistent signs of overfishing after only
10 years of a combined mean yield of approximately 8,000 t. United States
biologists now estimate that the maximum sustained yield of the two stock
combined lies between 1,000 and 4,000 t, at optimal levels.
It seems unlikely, given the Polish fishery results, the U.S.
assessments, and the declining mean size in the Canadian bottom-trawl catches,
that the B.C. coast could sustain more than the U.S. estir,1ate of maximum MSY
from the Washington, Oregon, and southern 8.C. coasts combined. A yield of
4,000 t sets an upper limit to what might be expected from this stock.
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yield
large
stock
yield

The low-risk option woulct be 1,000 t, significantly below the mean
owing to concern over declining size in bottom-trawl catches, a possibly
by-catch in the offshore hake fishery, and the possibility that the
is continuous with the declining stock in U.S. waters. The suggested
range is 1,000 - 4,000 t.

SILVERGRAY ROCKFISH - AREA 3C
Yield Options
Given, that there has never been significant landings of silvergray
rockfish for over 20 years in spite of major groundfish fisheries on these
grounds and the relatively small size in the available samples, it seems
unlikely there is a major under-exploited resource of silvergray rockfish in
this area. The sustainable yield is probably greater than the mean yield of
25 t/y but may be less than the 225 t captured in 1986. The suggested yield
rage is 25 - 200 t.

CANARY ROCKFISH - AREA 3C
Yield Options
The long-term mean yield of 215 t remains a minimum estimate of
sustainable yield and can be considered the low-risk option. One is referred
to the comments in Section 10.0. regarding the choice of a yield option if
overfishing is not evident.
The absence of significant landings of Canary rockfish for 20 years
in spite of heavy groundfish exploitation on these grounds strongly suggests
that there has never been a biomass capable of supporting an annual harvest of
500 - 600 t such as has been observed in more northern stocks. The long-tenn
sustainable yield therefore probably lies within the range of 200 - 400 t.
Combined Silvergray and Canary Rockfish Yield Option (Area 3C)
The applicability of assemblage management is dependent on \'lhat
managers choose as the yield option for each stock. If the options are not
dissimilar the managers may wish to simply add the two options. We suggest
that the combined option be less than the sum of the two in case one of the
species becomes especially available during the 1988 fishing year. This would
be particularly important if managers choose yield options significantly in
excess of mean historical yields. This principle applies to all applications
of assemblage management.

- 29 SILVERGRAY ROCKFISH - AREA 30
Condition of the Stock
Partial recruitment parameters can vary among stocks and over time,
but the aged samples fran Nootka and the length frequency samples for both
years for the whole area provide a consistent picture of a population which
has undergone significant exploitation. The most likely explanation for the
young age composition is that the traditional yield of 200+ t/y, augmented by
four recent years of a 600 t/y harvest, has had a major impact on this stock.
The alternative explanation is that the older fish are still
numerous but are swamped numerically in the samples by very successful recent
year-classes. This requires the coincidence that the charters happened to
take place 15 years following a 5 - 10 year period of very high recruitment,
the first period of high recruitment in 50 - 60 years. Massive incoming
recruitment should also lead to rising catch rates, however qualified catch
rates remain relatively stable and low for a rockfish fishery (0.37 0.53 t/hr). N001inal rates are declining.
Yield Options
The charter vessel observations support the premise that the
sustainable yield for this stock may not be any larger than what the stock has
traditionally produced. On this basis anything sigificantly greater than
250 t can be considered to be a high risk quota.
On the other hand, managers may wish to consider maintaining a high
yield for two or more years in order to use this stock as a test for the
management of this species. If 250 tis the sustainable yield for this
fishery it implies a biomass in 1984, prior to the increase in harvest, of
5,000 t. The 4-year sumned harvest of 676 t/y would then have reduced the
biomass to 3,400 t. A further reduction of 1,000 t, by allowing high yields
for two years, should be detectable in the age canposition by repeating the
sampling charter in 1989. If at that time no changes are detected, then the
sustainable yield will be assumed to be in excess of 250 t, and possibly as
high as 650 t.
The suggested sustainable yield range is 250 - 350 t.

CANARY ROCKFISH - AREA 30
Yield Options
The declining catches and catch rates argue against a sustainable
yield option in excess of the mean yield of 500 t. Managers may wish to
consider a more conservative option. While the declining catches and more
particularly, the declining catch rates are a source of concern, managers are
advised that landings have varied in the past and the current trends in catch
rates may be an artifact of a varying management regime.

- 30 We know of no analytic technique for identifying a high-risk option
from the available infonnation but in light of the declining catch rates and
landings, yields more than 25% greater than the long-term mean would seem
excessive. The suggested harvest range is 500 - 600 t.
Combined Yield Options - Silvergray and Canary Rockfish (Area 30)
The separate options for the two species detennines whether
assemblage management is appropriate. Landings over the last four years
indicate a 50:50 split between the two species. As long as the desired yield
options correspond to this ratio then a combined quota is appropriate. If
managers wish to curtail landings of one of the species, a combined yield
options might still be effective but may require use of specific trip limits
as was 5llployed for Moresby Gully silvergray rockfish in 1987.

SILVERGRAY ROCKFISH - AREA 5A/5B
Yield Options
Although a source for concern, one recent sample of small fish is
not conclusive evidence for overfishing. The mean yield remains the minimum
estimate of sustainable yield. Managers may wish to increase the harvest
pressure on this stock but it would seem unlikely that this resource could
match Pacific ocean perch in productivity so it would be extremely surprising
if it could sustain harvests in excess of 1,000 t (see Section 9.5.3). The
historical absence of major yields and the small size in the 1986 sample argue
against a sustainable harvest much in excess of the historical yield. A
suggested harvest range is 700 - 1,000 t.

CANARY ROCKFISH - AREA 5A/5B
Yield Options
Landings continue to decline within the constraint of a coastwide
combined yield option for both species of rockfish. While it is obvious that
catches in some stocks must decline if others increase within a combined
option, it still implies that there is not a vast unexploited biomass when
fishing pressure and success shifts so readily to other stocks. While we can
assume that the mean yield of 364 tis a minimum estimate of the sustainable
yield, there is no evidence to suggest that this yield can be significantly
increased. The low-risk option is the long-term mean yield of 364 t.
Managers may wish to increase harvest pressure a modest amount. We suggest a
harvest range of 350 - 500 t for consideration.

- 31 Combined Yield Option - Silvergray and Canary Rockfish
A combined yield option for silverygray and canary rockfish is
suggested for Q. C. Sd. It can be the sum of the individual yield options if
the two options chosen by managers follow the historical landings proportion
of 2 to 1 silvergray to canary rockfish.

SILVERGRAY ROCKFISH 5C/5D
Yield Options
The recommended sustainable yield option was raised from 300 to
600 tin 1983, prior to any effective quota restrictions under the assumptions
that a significant biomass might be present. We suggested that the option be
maintained at that level for 3 - 5 years. Based on 1985 and 1986 catch rates
and stock canposition, the stock is not exhibiting significant signs of
overfishing. Apparently the fishery since 1979, with a mean yield of 396 t,
has not yet had a significant impact. A yield option of 400 t can now be
considered a minimum estimate of the sustainable yield. Managers may \-Jish to
maintain the current option of 600 tor even increase it for another trial
period. The area productivity study would suggest that a yield of more than
1,000 tis not likely. The suggested harvest range is 400 - 1,000 t.

YELL0WTAIL R0CKFISH - AREA SC/5D
Yellowtail rockfish landings continue to be minor in Hecate Strait
with 96 t landed in 1986. Significant landings (150 - 600 t) last occurred
during the pollock fishery in Dixon Entrance between 1976 and 1979. There is
no analytical means for identifying yield options, managers may wish to
consider a ceiling yield option as they chose for the 1987 fishing year.

CANARY R0CKFISH - AREA 5C/5D
Canary rockfish catches fran Hecate Strait continue to be low as
only 63 t were landed in 1986. Managers may wish to choose a ceiling yield
option as they have in the past.

- 32 SIL VERGRA Y ROCKF ISH - AREA 5E
Yi e1d Opt i on s
No analytic assessments are possible for these two stocks.
Suggested ranges are 100 - 250 t for the southern stock and 100 - 150 for the
northern stock with the suggestion that no constraints be placed on the latter
fishery until conclusion of the experimental fishery for Pacific ocean perch.

YELLOWTAIL AND CANARY ROCKFISH - AREA 5E
The fishery for these two species off the west coast of the Queen
Charlotte Islands remains insignificant. No yellowtail landings and only
110 t of Canary rockfish were reported to have come from these grounds in
1986. Managers may wish to continue with guideline quotas as in past years.

INSHORE ROCKFISH
Condition of the Stock
Quillback rockfish stocks in Area 12 appear to be in good
condition. The weight distribution of quillback rockfish in the Area 12
colllllercial samples is probably typical of a relatively unexploited stock.
Although there was a decrease in mean weight between 1986-87, it is not clear
whether this represents a decrease in mean weight of the stock or a market
preference for sroaller fish. Significant differences in mean fish size may
occur among samples from different localities, seasons and depths. The small
mean weight from the 1985 Area 12 sample is an anomaly and is indicative of
the possible among-sample variance. Based on one 1986 sample aged to date,
the mean age is 26 yr with a range in age of 5 - 60 yr.
In contrast to the Area 12 stocks, quillback rockfish stocks in
Area 13 appear to be in relatively poor condition. There are two main types
of evidence for a decline in size of quillback rockfish stocks in Area 13.
First, based on the fishery data, landings, LPUE, and the number of vessels
that reported landings in Area 13 have all declined over the past two-three
years, in spite of increases in other areas. Second, there is a trend of
decreasing mean fish weight, range of weight and modal weight for quillback
rockfish landed in Area 13 between 1984-87. Model \'leight decreased from 0.9
kg in 1984 to 0.3 kg in 1987, with weight at first recruitment to the fishery
of 0.2 kg. As weight at 50% maturity is about 0.4 kg, and as fish as large as
0.9 kg may be irrmature, a high proportion of i111oature fish are landed by the
fishery. The mean age from a 1984 and a 1986 sample from Area 13 and a 1986
sample frCXil Area 17 was 18 yr with a range of 4 - 55 yr.

- 33 Yi e 1d ~tions
Statistical area

Yield option 1. conservative
Yield option 2. risk sustainable
Yield option 3. non- sustai nab 1e

12

13

14-20,28,29

75 t
100 t
>150 t

50 t
75 t
100 t

150 t
200 t
no 1imit

Yield options apply to all species except yelloweye, and were
derived from historical all-species rockfish landings.
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Appendix 1: Participants at the
Groundfish Subcorrmittee Meeting,
September 2-3, 1987

A. Tyler, Chairman
T. Beacham
G. Beuchler

J. Fargo

s.

Farlinger

R. Foucher

c.

Hand

R. Harbo
R. Kadowaki
B. Leaman

D. Mc Kone
G. Mc Far lane

M. Saunders

w.

Shaw

R. Stanley
M. Stocker
L. Richards
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Appendix 2.

Revie.....ers for groundfish stock assessments.

Subject

Authors

Reviewers

Li ngcod

L. Richards

M. Saunders, A. Tyler

Pacific cod

R. Foucher, A. Tyler

J. Fargo, D. Noakes

Flatfish

J. Fargo

Sablefish

M. w. Saunders,
G. A. McFarl ane

Pacific hake

M. w. Saunders, W. Shaw
A. Babcock-Hollo~d

R. Stanley, L. Richards

Dogfish
Wa 11 eye pol lock

M. W. Saunders

J. Fargo, B. Leaman

Slope rock fish

B. Leaman

M. Saunders, S. McFarlane

Shelf rockfish

R. Stanley

D. Noakes, R. Kadowaki a

Inshore rockfish

L. Richards

B. Leaman, R. Foucher

w.

T. Beachama, L. Richards,
Hand

c.

w.

Shaw

R. Foucher, R. Stanley

Shaw

- 36 -

Appendix 3.

Recommendations.

It was recommended that a study be conducted of inshore lingcod stocks on the
west coast of Vancouver Island. If necessary Barkley Sound can be chosen as
the study area. The purpose would be to determine the follo~ng:
-

Stock size or the relative strength of the stock.

-

Whether the inshore stock is separate from the offshore one. If not,
whether there appears to be consistent recruitment from offshore
areas.
Whether there is any biological evidence to suggest that the winter
closure (November 15 - April 15) is either working or, if it is even
necessary.

