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This document contains brief summaries of stock conditions of the 
important groundfish stocks, and recommendations for their management to the 
Offshore Division of the-Field Services Branch. The report is based on the 
more extensive report prepared by the staff of the Groundfish Section of the 
Fisheries Research Branch, located at the Pacific Biological Station, Nanaimo, 
British Columbia, Canada, V9R 5K6. 

Department biologists begin their assessments in the spring of the 
year using a multi-year data base for fishery statistics and biological 
research. A variety of assessment models are used including several 
sequential analysis models, age-independent surplus production models, 
yield-per-recruit, and linear models. Assessments are completed in August 
after review by a Committee of DFO Groundfish scientists. Review may also 
incorporate outside investigators (government or non-government), where 
desired by the DFO Research Branch. Assessments are then reviewed by the DFO 
Pacific Stock Assessment Review Committee and recommended yield options are 
collated and sent to the Offshore Division of Fisheries Branch for 
consideration. 

LIST OF ASSESSMENTS 

Assessment texts are presented as chapters in a single Groundfish Document. 

Lingcod -- L. J. Richards and C. M. Hand 
Pacific cod -- R. P. Foucher and A. V. Tyler 
Flatfish -- J. Fargo 
Sablefish -- M. W. Saunders, w. Shaw, and G. A. Mcfarlane 
Pacific hake -- M. W. Saunders, w. Shaw and A. Babcock Hollowed 
Dogfish -- M. W. Saunders 
Walleye pollock -- W. Shaw and M. W. Saunders 
Slope rockfish -- B. M. Leaman 
Shelf rockfish -- R. D. Stanley 
Inshore rockfish -- L. J. Richards 
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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 problens brought forward by 
management and industry. 

The overriding objective of the management approach is to achieve a 
10-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, co11V11ercial 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 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. 

(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 
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stock biomass and dynamics. It is also true that it represents a lower 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 assumptions 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 (biomass) 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 terms, this is our best estimate of the highest yield at existing 
stock levels. 

(iv) Low-risk sustainable yield 

Like the Sustainable Option this is an estimate of the tonnage that 
can be caught during the year and leave enough of the biomass for the stock to 
replenish itself through reproduction and body growth. However, data are 
often not as complete 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 composition, the non-sustainable level is 
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 
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probable with such a policy in effect over a significant part of the averagt 
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 detenninant 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 pennit 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 biomass is necessary in 
order to maintain the existing catch. There is a high potential risk of 
ov~r-fishing. 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. Pacific ocean perch and yellowtail rockfish are among the species 
of concern. 

Groundfish research staff have met with the industry's Deep Sea 
Trawlers Association (DSTA) to try to develop a joint DF0 - DSTA rockfish 
survey. The minimum objective is to form a relative abundance trend series 
that both industry and fisheries staff will believe. The procedures are in an 
advanced state of planning, and a plan that is jointly agreeable should be in 
place within the next few months. 

An additional problem which hampers effective management is a lack 
of formal objectives for each stock, and the fishery as a whole. This results 
in confusion as to the appropriate management protocols which need to be 
adopted when dealing with the mixed-species nature of the groundfish fishery 
and the often opposing results of alternative actions. More effort is 
required in the development of stock-by-stock objectives and integration of 
these objectives into the overall groundfish manag~nent plan. The long-term 
economic tradeoffs of fisheries on short-lived, highly-dynamic vs. long-lived, 
stable species require analysis. The biological assessments produced by this 
Branch will form only one part of such an analysis. We are increasingly 
concerned that the biological and economic penalties arising from the lack of 
a more integrated management plan may be large and result in overall decreases 
in stock yields. By highlighting these concerns we hope to stimulate the 
process of developing an improved system. 
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Views on current condition of groundfish species/species groups on 
the west coast of Canada. 

Current 
Species or species group stock condition 

Strait of Georgia lingcod Low 

Offshore lingcod Average 

Pacific cod High 

Petrale sole Low 

Rock sole, English sole, Dover sole, arrowtooth flounder ~verage to high 

Sablefish Average 

Pacific hake High 

Spiny dogfish Average to high 

Walleye pollack Low to average 

Slope rockfish Low to average 

Shelf rockfish Average 

Inshore rockfish Low to average 
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The recoirmendations for west coast groundfish for 1987 are 
suirmarized below: 

Area Species 

4B Lingcod 

3C Li ngcod · 

30 , SA, SB , SC , 50, SE Li ngcod 

4B Pacific cod 

3C/30 Pacific cod 

5A/SB Pacific cod 

SC/SO Pacific cod 

SE Pacific cod 

Coastwide Petrale sole 

48 Flatfish 

3C/D Flatfish 

Management options 

1. Sub-areas closures. 
2. Add time to winter fishing 

closure Nov. 15 - Apr. 30. 
3. Introduce mini mum size 1 i mit of 

58 cm for sport-caught lingcod 
to protect young. 

1. Winter closure Nov. 15 - Apr. 30. 
2. Conservative sustainable: 900 t. 
3. Sustainable: 1400 t 
4. Risk-sustainable: no quota, fishing 

effort correlated with abundance. 

No options proposed. 

No options proposed. 

Open fishing due to high abundance. 

No options proposed. 

Open fishing due to high abundance. 

No options proposed. 

1. Sustainable: trip 1 i mi t 44 , 000 1 b • 

No options proposed. 

No options proposed. 
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Area Species Management options 

SA Rock sole 1. Sustainable: 100 t (30,000 1 b trip 
limit}. 

2. Non-sustainable: 200 t. 

58 Rock sole 1. Low risk-sustainable: 200 t, 
30,000 lb trip limit. 

2. High risk-sustainable: 400 t. 
3. Non-sustainable: 500 t. 

SC Rock sole 1. Low risk-sustainable: 500 t, 
30,000 lb trip limit. 

2. High risk-sustainable: 700 t. 
3. Non-sustainable: 900 t. 

50 Rock sole 1. Low risk-sustainable: 500 t, 
30,000 lb. trip limit. 

2. High risk-sustainable: 850 t. 
3. Non-sustainable: 1,000 t. 

5C/0 English sole 1. low risk-sustainable: 400 t. 
2. High risk-sustainable: 600 t. 
3. Non-sustainable: 800 t. 

5C/50/5E Dover sole 1. Low risk-sustainable: 800 t quota, 
20,000 lb/trip pennitted after 75% 
of the quota is reached. 

2. High risk-sustainable: 1,000 t 
quota 20,000 lb/trip permitted after 
75% of the quota is reached. 

Coastwide Sablefish 1. low risk-sustainable: 2,800 t 
quota. 

2. Sustainable: 5GOO t. 
3. High risk-sustainable: 4,500 t 

quota. 

48, not including Pacific hake 1. Low risk-sustainable: 8,000 t. 
MSA 19, 20 2. Sustainable: 11,000 t. 

3. High risk-sustainable: 14,000 t. 



Area 

3C 

Coastwide 
(not including 48) 

48, not including 
MSA 12 , 19 , 2 0. 

48 

3C/30 

SA/58 

5C/50 

SE 

Species 

Pacific hake 

Dogfish 

Dogfish 

Walleye 
pollock 

Walleye 
pollack 

Walleye 
pollock 

Walleye 
pollock 

Walleye 
pol lock 
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Management options 

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

1. 

2. 

3. 

4. 

5. 

1. 

2. 

3. 

Pulse fishing: variable annual 
quota until non-nuisance abundance 
reached. 
Low risk-sustainable: 15,000 tin 
3rd and 4th quarter of year. 
Low risk-sustainable alternative: 
9,000 tin 1st and 2nd quarter of 
years only. 
Hiqh risk-~ustainable: 25,000 tin 
3ra and 4t quarter only. 
High risk-sustainable alternative: 
15,000 tin 1st and 2nd quarter of 
yearly only. 

Pulse fishing: variable annual 
quota, see text. 
Low risk-sustainable: 2,000 t 
annual quota. 
High risk-sustainable: 3,000 t 
annual quota. 

1. Low risk-sustainable: 2,500 t 
quota. 

2. High risk-sustainable: 5,400 t 
quota. 

Options not proposed. 

Options not proposed. 

Open fishing option proposed. 

Options not proposed. 
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Area Species Management options 

Coastwide Yellowtail Low risk-sustainable: 2,000 t. 
rockfish High risk-sustainable: 4,000 t. 

3C/3D Silvergray Low risk-sustainable: 400 t 
rockfish High risk-sustainable: 600 t 

5A/5B Silvergray Conservative-sustainable: 700 t 
rock.fish Risk-sustainable: 1,000 t 

5C/50 Silvergray Conservative-sustainable: 500 t 
rock fish Risk-sustainable: 800 t 

5E-S Silvergray No recomnendation. Currently 
rockfish an incidental fishery. 

5E-N Silvergray No recolllllendation. Currently 
rockfish an i nci den ta 1 fishery. 

3C/30 Canary Low risk-sustainable: 500 t 
rockfish High risk-sustainable: 700 t 

5A/5B Canary Low risk-sustainable: 300 t 
rock.fish High risk-sustainable: 500 t 

5C/50 Canary Low risk-sustainable: Unknown 
rockfish High risk-sustainable: 500 t 

5E-N/S Canary Low risk-sustainable: Unknown 
rockfi sh High risk-sustainable: 500 t 

JC Pacific ocean 1. Rebuilding: <100 t 
perch 2. Low risk-sustainable: 100 t 

3. High risk-sustainable: 200 t 
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Area Species Management options 

3C Redstripe Low risk-sustainable: 200 t 
rockfish High risk-sustdinable: 1,000 t 

3D Pacific ocedn low risk-sustainable: 200 t 
perch High risk-sustainable: 600 t 

30/5A Yel lowmouth Low risk-sustainable: 250 t 
High risk-sustainable: 750 t 

30/5A Redstripe Low risk-sustainable: 350 t 
High risk-sustainable: 900 t 

5A/5B Pacific ocean Rebuilding: <700 t 
perch low risk-sustainable: 700 t 

High risk-sustainable: 1,000 t 

5C/50 Pacific ocean Low risk-sustainable: 1,900 t 
perch Sustainable: 3,000 t 

High risk-sustainable: 3,500 t 

5C/5D Yel lowmouth low risk-sustainable: 160 t 
High risk-sustainable: 500 t 

5C/50 Redstripe low risk-sustainable: 350 t 
High risk-sustainable: 570 t 

5E-S Pacific ocean low risk-sustainable: 300 t 
perch High risk-sustainable: 500 t 

SE-S Yello~outh Low risk-sustainable: 400 t 
High risk-sustainable: 700 t 

5E-S Rougheye Low risk-sustainable: 200 t 
High risk-sustainable: 300 t 
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Area Species Management options 

5E-S Grouped January-June 
slope Low risk-sustainable: 300 t 
rock fish High risk sustainable: 500 t 

September-December 
Low risk-susta1nable: 600 t 
High risk-sustainable: 1,000 t 

5E-S Redstripe Low risk-sustainable: 50 t 
High risk-sustainable: 100 t 

5E-N Pacific ocean Low risk-sustainable: 150 t 
perch High risk-sustainable: 170 t 

5£-N Yellownouth Low risk-sustainable: 350 t 
High risk-sustainable: 500 t 

5E-N Rougheye Low risk-sustainable: 50 t 
High risk-sustainable: 100 t 

5£-N Redstri pe Low risk-sustainable: 500 t 
High risk-sustainable: 700 t 

4B-MSA-12 Copper/ Low risk-sustainable: 75 t 
Quill back High risk sustainable: 150 t 

48-MSA-13 Copper/ Low risk-sustainable: 50 t 
Quill back High risk-sustainable: 100 t 

4B-MSA-14-20, Copper/ Low risk-sustainable: 150 t 
28,29 Quill back High risk-sustainable: 250 t 

48 Yelloweye Low risk-sustainable: 50 t 
High risk-sustainable: 100 t 

3C/D Grouped line Low risk-sustainable: 60 t 
rockfish High risk-sustainable: 7!>0 t 

5A/B/C/D/E Grouped line Low risk-sustainable: 120 t 
rockfish High risk-sustainable: 870 t 
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TEXT SUfltARY Of YIELD <J>TIONS 

... 
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LINGCOU - AREA 4B STRAIT OF GEORGIA 

Yield Options 

Whatev~r the cause of the decline, it is apparent that lingcod 
stocks in the Strait of Georgia cannot sustain current levels of 
exploitation. As the sport fishery now takes a greater share of the catch, 
the managment strategy must involve both sport and comnercial fisheries. 
Three management options are proposed. A combination of these options may 
provide the best management strategy. 

{A) Closures of areas or subareas to reduce catch and fishing 
effort. As lingcod are relatively sedentary and probably recruit from 
localized areas, closure of areas should help to rebuild stocks in that area. 
A Glosure has been implemented in 1988 near Campbell River, but applies to the 
col1lllercial fishery only. As the sport fishery now takes a greater share of 
the catch, closures must apply to both sport and colllllercial fisheries to be 
effective. Ideally, there should be several closed areas in different parts 
of the coast. These could be developed as experimental management areas, and 
the sport fishing community could be involved in assessing the impact of the 
closures. As lingcod are fast-growing, the benefits of closed areas might be 
more readily measured for lingcod than for other fish such as rockfish. 

(B) A further extension of the winter spawning closure. This is a 
modification of Option A, in that all areas are closed for a period of time 
instead of a complete closure for selected areas. This option may not be as 
effective as (A). A winter closure has been in place for many years and has 
not been sufficient to halt the decline in stock abundance. 

(C) A size limit of 58 cm for the sport fishery. This is the size 
limit in effect for the_COl1lllercial fishery. At present, the sport fishery 
takes a high proportion of immature fish, and a size limit would increase the 
probability that fish spawn at least once before they are caught. A size 
limit is a reasonable option for lingcod. Although there have been no studies 
to examine release mortality, lingcod survival has been high in tagging 
studies. Further, the survival of lingcod is high for fish above the 
suggested size limit. 

LINGCOO - AREA 3C - SW VANCOUVER ISLAND 

Yield Options 

Because of the risk of stock collapse, it is recorrmended that a 
· quota on the Area 3C stock be maintained while abundance is low. The 
conservative-sustainable option is 900 t, the sustainable option is 1,400 t, 
and the risk-sustainable option is unlimited yield. These options will be 
re-evaluated after studies are conducted on stock distribution. Oue to the 
possible decrease in recruitment,, it is also recorrmended that the winter 
fishing closure (Nov. 15 - Apr. 30) be maintained to protect nesting lingcod. 
Yield options are not proposed for Area 3D. 
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PACIFIC COD - AREA 3C - SW VANCOUVER ISLAND 

Yield Options 

With the stock appearing to be strong it is not necessary to impose 
any spawning-season closure for the first quarter of 1989 as has been done 
in recent years. 

PACIFIC COD - AREA 5C/5D 

Yield Options 

The recommendation last year was that there be no quota or other 
restrictions to the fishery. The CPUE in 1986 was the highest for the 
previous ten years and in 1987 increased again, by 177% over 1986 levels due 
to the strong 1985 and 1986 year classes entering the fishery. These year 
classes are contributing strongly to the 1988 fishery and their effects should 
still be felt in 1989. Mortality rates are such, however, that by the 1990 
fishery there will be little significant contribution from the 1985 year 
class. We again reco1001end no quota for the 1989 fishing year. 

PETRALE SOLE - COASTWIOE 

Yield Options 

The yield options presented here are based on a "short term" 
equilibrium situation. 

(1) Sustainable Option: 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. Recently, some members of industry 
have presented arguments against a 11 coastwide 11 trip limit for this species, 
particularly in light of catches of petrale sole in the free-fishing area 
north of 54 degrees latitude. At present we have no evidence that the petrale 
sole in the northern portion of Area 5E are part of the "northern" or 
"southern" stocks. In fact, available evidence indicates that a number of 
discrete stocks of petrale sole exist along the Pacific coast (Ketchen and 
Forrester 1966; Pederson 1975b). Thus the trip limit for petrale sole could 
be considered applicable only to the west coast of Vancouver Island. However, 
area trip limits for individual species have created enforcement problems in 
the past. 

(2) High Risk Sustainable Option: Previous analyses have all 
indicated that petrale sole stock size has no effect on year-class production 
for the species and the trip limit should be removed and free-fishing 
allowed. As a caveat to this option, all previous analyses concerning stock 
and recruitment for the species were conducted when petrale sole stocks were 
at significantly higher levels of abundance than they are at present. 
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ROCKSOLE - AREA SA - SOUTH QUEEN CHARLOTTE SOUND 

Yield Options 

The yield options presented here are based on a 11 short-term 11 

equilibrium situation. Refer to Section 4.0.1. for an explanation. 

Sustainable Yield Option: A yield of 100 tis considered to be 
s11stainable for the current stock level and low recruitment mode. The 30,000 
lb trip limit regulation is consistent with this option. 

Non-sustainable Yield Option: Yields of 200 tare considered to be 
non-sustainable at this time. This is assuming that recruitment to the stock 
will not increase significantly in the next year. 

ROCKSOLE - AREA SB - NORTH QUEEN CHARLOTTE SOUND 

Yield Options 

Low Risk Sustainable Yield Option: A yield of 200 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. 

High Risk Sustainable Option: Yields of 400 t could be sustained 
with a significant increase in recruitment. However, the size of the 
recruiting year-classes cannot be determined at this time. 

Non-sustainable Yield Option: Based on trends in CPUE, yields of 
500 t can be considered to be non-sustainable for the stock. 

ROCKSOLE - AREA SC - SOUTH HECATE SOUND 

Yield Options 

Low Risk Sustainable Option: The sustainable yield with recruitment 
at above average levels in the past has ranged between 500 and 1,000 t for the 
Area SC stock. A yield of 500 tis equivalent to the average yield sustained 
during the late 1970s recruitment surge for the stock. A trip limit of 30,000 
lbs is consistent with this option. 

High Risk Sustainable Option: A yield of 700 t could be sustained 
if the current recruitment level is mid-way between 1970s and 1960s levels. 
The exact level of recruitment has not been determined at this time and 700 t 
can be considered to constitute a high risk for the stock until additional 
years' data are analyzed. 
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Non-sustainable Option: Yields of 900 t have not been observed for 
the Area 5C stock since the mid-late 1960s. The stock size and recruitment at 
that time were higher than they are currently, based on standardized CPUE and 
length frequency analysis. Also, the recruiting year-classes have not had 
time to make a significant reproductive contribution to the stock. This 
contribution may be important to stability in the long-tenn for the stock. 
For these reasons, yields of 900 tare considered to be non-sustainable at 
this time. 

ROCKSOLE - AREA 50 - NORTH HECATE STRAIT 

Yield Options 

Low Risk Sustainable Yield Options: CPUE increased significantly in 
1987. This increase is due, presumably, to an increase in recruitment. 
Yields of 500-1200 t were sustained in the past, depending on the size and 
number of recruiting year-class is intennediate in strength to risk for the 
stock. The 30,000 lb trip regulation currently in effect for rock sole in 
Hecate Strait is consistent with this option. 

High Risk Sustainable Yield Option: If the current level of 
recruitment is intennediate in strength to that of the 1960s and 1970s, yields 
of 850 t annually would be sustainable. However, the size of the recruiting 
year-class(es) cannot be accurately detennined at this time. Therefore 850 t 
is considered to be a high risk for the stock. 

Non-sustainable Yield Option: Yields of 1200 t have only occurred 
in the past when several consecutive strong ;;year-classes have been 
produced. VPA results suggest excessive exploitation rates in the mid 1960s 
when removals indicated by CPUE. Therefore, yields of 1,000 tare considered 
to be non-sustainable for the Area 5D stock at this time. 

ENGLISH SOLE - AREA 50 - NORTH HECATE STRAIT 

Yield Options 

Low Risk Sustainable Yield Option: Yields of 400 tare sustainable 
with recruitment at low levels. This is based on CPUE trends for the Area 50 
English sole stock. 

High Risk Sustainable Yield Option: Yields of 600 t have been 
sustainable with recruitment at average levels in the past and CPU£ trends 
have remained stable with yields at this level. However length composition 
for the stock indicates some signs of juvenation with removals near this level 
3 of the last 4 years. Therefore, the risk of recruitment overfishing for the 
stock is assumed to be a possibility with yields at this level. 
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Non-sustainable Yield option: Analysis of CPUE and yield 
simulations indicate that yields of 800 tare possible for short periods if 
recruitment is at high levels and age composition for the stock is not 
truncated. Recruitment is currently not high and indications are that the 
proportion of older fish in the stock has decreased, at lease since the early 
1980s. Therefore, yields of 800 tare deened to be non-susta.inable for the 
Area 50 English sole stock at this time. 

DOVER SOLE - AREA 5C/5D/5E - HECATE STRAIT/DIXON ENTRANCE 

Yield Options 

Low Risk Sustainable Option: The analysis above indicates that 800 
t yields are sustainable for the Area 5C/D/E Dover sole stock. However, the 
rising trend in CPUE with removals of 800 t over the last several years 
indicates that the maximum sustainable yield may well be higher than 800 t. 

High Risk Sustainable Option: With effort levels at F opt and CPUE 
at 1987 levels a catch of 1165 t would be observed. An estimate of 1,000 tis 
therefore provided as a high risk option for sustainable yield. 

SABLEFISH - COASTWIDE 

Yield Options 

Risk in the yield options below is a function of the uncertainty 
regarding recruitment. There exists a strong possibility that the high-risk 
level may interfere with the future yield. 

Yield Option 1: Constant Catch 

The following options are based on equilibrium runs and are 
appropriate if the goal of management is to sustain a long term stable 
fishery. 

Sustainable - low risk - 1,000 t 
Sustainable - 4,100 t 
Sustainable - high risk - 4,500 t 

Yield Option 2: Variable Catch 

Given a colllllittment to optimizing return from the existing stock, 
the following levels are appropriate. Again, risk is associated with the 
uncertainty regarding appropriate recruitment levels from 1855 to the present. 

Sustainable - low risk - 2,800 t 
Sustainable - 3,600 t 
Sustainable - high risk - 4,400 t 
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PACIFIC HAKE - AREA 48 - STRAIT OF GEORGIA 
(Not including minor Areas 19, 20) 

The risk associated with the harvest levels result from the 
inability to predict the strength of incoming year classes. The three levels 
of harvest presented are capable of sustaining a spawning stock biomass 
assuming low, average and high recruitment respectively. Higher risk implies 
a greater likelihood of depleting the stock below a critical spawner biomass 
in the event of poor recruitment. 

Constant Yield 

Low risk sustainable - 8,000 t 
Sustainable - 11,000 t 
High risk sustainable - 14,000 t 

PACIFIC HAKE - AREA 3C - OFFSHORE, SW VANCOUVER ISLAND 

Yield Option 

The 1989 yield options will be presented at a later date when all of 
the most current biological information has been collated and incorporated 
into the assessment. 

DOGFISH - COASTWIDE 

Yield Option 

Possible options include sustained yield, pulse fishing and a 
variable catch no-nuisance strategy. 

A sustained yield fishery will produce oscillations in abundance but 
they will decrease in amplitude with time. Hence this strategy provides a 
steady supply while maintaining a stock size lower than present levels. For 
removals from the offshore stock, including Alaska, British Columbia, 
Washington, Oregon, and California waters, up to 15,000 t may be considered 
low risk sustainable and from 15,000 to 25,000 thigh risk sustainable 
assuming an equal sex ratio. If a first and second quarter fishery is to be 
sustained then yields up to 9,000 tare low risk while 9 to 14 thousand t 
yields are high risk. 

The ranges in levels presented are a reflection of the uncertainty 
surrounding estimates of starting stock size and the degree of compensatory 
mortality used in forward simulations. At risk is the collapse of the 
spawning stock. 
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Industry has expressed concern over the high abundance of dogfish, 
which is viewed as a nuisance, and has asked if it is possible to maintain the 
population at below nuisance levels while continuing to support a directed 
domestic fishery. 

One of the control options proposed is periodic or pulse fishing 
which is the removal of large quantities of fish at a specific time interval. 
Figure 7.1 (Saunders 1986, p. 48) illustrates the effect over time of removing 
a substantial catch in a single year. The biomass of marketable stock is 
capable of rebuilding to present levels within 3-4 years of removing 30,000 t 
and within 10 years of removing an unattainable figure of 210,000 t. The 
large removal, as discussed in Saunders (1985), accentuates and perpetuates 
the pulse in abundance introduced by the 1940s liver fishery. The extreme 
variation in abundance resulting from a pulse fishery is further illustrated 
by Figure 7.2 (Saunders 1986, p. 49), a forward simulation of marketable 
biomass with catches of 60,000 t taken every fifth year. While 60,000 t 
re,ovals keep the population below the present level for 10 years, over the 
ensuing 25 years the stock fluctuates to well above present levels and to well 
below a level where co11111ercial fishing is likely to be viable. The point when 
fishing is assumed to be non-viable is at, or below, the level of the 
predicted biomass in 1950. At the end of the liver fishery when, as a result 
of heavy fishing pressure the abundance decreased to a level where fishing 
success was poor. 

An alternative approach, entitled variable catch/no nuisance option, 
is to fish intensively for several years until the stock is below nuisance 
levels and then regulate catch to remove more fish in years when recruitment 
is high from the liver fishery pulse and vice versa when recruitment is 
decreasing. Figure 7.3 (Saunders 1986, p. 50) shows the effect of such 
strategy in marketable biomass over time. Initial catches of 30,000 t for the 
first four years lower the stock rapidly and catches thereafter ranging from 
8,000 to 25,000 t per year maintain a relatively stable stock size. 

At current catch rates the trawl effort required to catch the 
maximum tonnages involved is equivalent to the effort expended in a year by 
the entire groundfish trawl fleet on all species. One possible way to obtain 
sufficient effort is to establish a joint venture fishery to remove the 
difference of the yearly catch that domestic markets cannot utilize. 

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. catch. 

Yield Option 1: Sustained yield, no 1st and 2nd quarter fishery 
Low risk <15,000 t 
Hiqh risk 15-25,000 t 

Yield Option 2: Sustained yield - 1st and 2nd quarter fishery only 
Low risk <9,000 t 
High risk 9-15,000 t 

Yield Option 3: Pulse fishing 

Yield Option 4: Variable catch/no nuisance 
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DOGFISH - AREA 4B - STRAIT OF GEORGIA 
(Not including minor Areas 19,20) 

Dogfish may be harvested on a sustained or periodic fishery basis. 
The reader is referred to Section 7.1.4 for a discussion of the implications 
of pulse fishing and variable catch/no nuisance strategies. 

Over the long-term, removals from the Strait of Georgia-Puget Sound 
stock that are in the range of 4,000 to 6,000 t may be considered low-risk 
sustainable, while removals in excess of 6,000 tare considered high-risk 
sustainable. Assuming an even split in biomass between the Strait of Georgia 
and Puget Sound, 2,000 - 3,000 tis considered low-risk and >3,000 tis 
considered high-risk for the Strait of Georgia. 

Again this range is a reflection of the uncertainty surrounding 
estimates of starting stock size and the degree of compensatory mortality used 
in forward simulations. 

Yield Option 1: Sustained yield - low-risk - 2,000 - 3,000 t 

Yield Option 2: Sustained yield - high-risk - >3,000 t 

Yield Option 3: Pulse fishing 

Yield Option 4: Variable catch/no nuisance 

WALLEYE POLLOCK - AREA 48 - STRAIT OF GEORGIA 

Yield Options 

The conservative level is based on the lower level of unexploited 
biomass (25,800 t), a natural mortality of M=0.5, and a constant (a) value of 
0.3. The high risk level is based on a midpoint of the biomass estimate 
(22,600 t), a midpoint in the natural mortality estimate M=0.6 and a constant 
value of a=0.4, which Gulland (1983) indicated as a realistic value for 
gadid-like species. 

Yield options may be choose from: 

Yield Option 1: Conservative sustainable - 2,500 t 

Yield Option 2: Risk sustainable - 5,400 t 
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WALLEYE POLLOCK - AREAS SC/0/E- HECATE STRAIT 

Yield Option 

Unrestricted fishery recomended at present. 

PACIFIC OCEAN PERCH - AREA 3C - SW VANCOUVER ISLAND 

Yield Option 

The S. alutus stock off southwest Vancouver island remains in poor 
condition. Equfl1br1um yield estimates ( 70-200 t} remain as calculated in 
the 1987 assessment. The upper end of this range is probably not sustainable 
in view of the generally poor recruitment expected over the next 5-8 years. 
Rehabilitation of this stock to its most productive level should not be 
expected within the next decade, even with very low fishing mortality, 
although this process would be enhanced if the 1976 cohort were allowed to 
contribute maximally to stock biomass and reproduction. 

PACIFIC OCEAN PERCH - AREA 3D - NW VANCOUVER ISLAND 

Yield Option 

The catch history of S. alutus in Area 30 suggests that the 
historical fishery, although ithas been brief, has been able to sustain 
removals of 250 t/y. The intense S. alutus fisheries of the mid-1960s found 
no significant quantities of fish inArea 3E, hence the virgin biomass must 
have been considerably less than those of either Queen Charlotte Sound 
{ 80,000 t} or southwest Vancouver Island ( 68,000 t). If the biomass was in 
the 10,000 - 30,000 t range, then long-term sustainable yield might be 
200-600 t. 

PACIFIC OCEAN PERCH - AREA SA - GOOSE ISLAND GULLY 

Yield Option 

As with all rockfish stocks, the dynamics of the Goose Island 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 complete closure, there are relatively 
small differences in the periods of rehabilitation between F=0.0-0.05. 
However, increased yields in the future could be realized if fishing mortality 
on the stocks was decreased (i.e. F<0.06}. The timetable of reconstruction at 
various levels of fishing mortality has been outlined previously. 
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While there may be some uncertainty about the exact level of stock 
biomass in 1988, the values of F associated with long term maximum yield are 
relatively well determined (F 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 compositions, 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 700-1,000 t. Yields at this level of Fare not predicted to produce 
rehabilitation of the stocks. If management considers maximum available yield 
and a balanced sex ratio to be desirable management goals then a winter 
fishery, with its female bias, would reduce available yield relative to an 
unbiased sulllller fishery. 

PACIFIC OCEAN PERCH - AREA SC - MORESBY GULLY 

Yield Options 

In 1987, an internal Groundfish Section review of the Moresby Gully 
S. alutus assessment stated that considerably greater yield (3,500 t) than was 
previously identified (2,000 t) could be taken from the stock. The present 
assessment indicates that concerns previously expressed about the condition of 
the stock, on the basis of catch statistics and general life history, should 
be heeded. While their has been no change in the primary assessment for 1988, 
the higher yield (3,000 t) is based on the alternative 1987 review. The 
low-risk cautioned that the long delay to full recruitment of a cohort renders 
most measures of stock status insensitive during the early stage (5-10 years) 
of rockfish fisheries. When declines such as those noted for this stock are 
observed, their import should be even greater. 

PACIFIC OCEAN PERCH - AREA 5E-S - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

The continued decline of catch in 1987-1988 and the mortality rate 
estimated size frequency analysis endorse the concerns previously expressed. 
A reduction of the estimated yield from this stock is therefore presented for 
1989; sustainable yield is estimated to range from 300-500 t. 

PACIFIC OCEAN PERCH - AREA 5E-N - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

Yields of S. alutus is the order of 2,000 t/y appear to have 
generated total mortaTity rates in the 0.6-0.7 range. If these figures are 
correct, then sustainable yields (Z 0.10) should be in the range of 
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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~ aleutianus. Yield options for 
~ reedi and S. proriger are simply guideline figures base the relationship 
between initiaf and long-term yields. Hence, sustainable yields are estimated 
to be 350-500 t and 500-700 t, respectively {Table 9.1}. 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 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. 

The open-fishery component of this experiment was originally 
proposed to terminate at the end of 1987 and be followed by a second phase, 
where the process of stock rebuilding at low or no fishing mortality could be 
initiated. The results of the second phase will be used to provide guidance 
on management policies for this and other portion of the experiment in 1988, 
to provide further evidence of the negative effects of unrestricted fishing. 
The decline in stock biomass and the deterioration of all stock status indices 
as a result of the open fishery have been well demonstrated. Incremental 
scientific benefits from continued open fishing are expected to be very small. 

REDSTRIPE R0CKFISH - AREA 3C 

Yield Options 

The sustainable yield for S. proriger in Area 3C is estimated range 
from 200 - 1,000 t. In the absence of detailed analysis, but recognizing the 
biological affiliation of the species and rockfish exploitation histories, it 
would be prudent to maintain yield at <500 t for a period sufficient to 
evaluate its suitability (approximately 5 y). 

REDSTRIPE R0CKFISH - AREAS 30/5A 

Yield Option 

The yield options for S. proriger in Area 30/5A are based on 
published work relating initial yfelds from fisheries to their ultimate 
long-term yields. 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 lower 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 years may 
assist in the evaluation of their validity. 
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REDSTRIPE ROCKFISH - AREAS 5C/5D 

Yield Option 

Yield from the Moresby Gully stock of~ proriger cannot be 
detennined analytically. In the absence of any adverse indications from the 
limited available data, we assume that the minimum historical landings can be 
sustained. Indeed, the large stock of s. alutus in this area may infer a 
relatively large stock of S. proriger, based on analysis of historical 
patterns of association between these species. The catch proportion ratio 
from that anlaysis (0.217) implies a yield range of 350 - 570 T for S. 
proriger in Moresby Gully. 

REDSTRIPE ROCKFISH - AREA 5E-S - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

In the previous assessment we suggested that the present level 
landings ( 600 t/y) was likely to be sustainable. Cluster analysis of 
landings from this area suggested that the normal catch ratio of l:_ ~roriger 
to S. alutus was 0.217. Based on the yield options identified for • dlutus, 
theest1mated level of sustainable yield for S. prori9er is in the 60- 100 t 
range. These figures may be conservative if the land1ng patterns, upon which 
the catch ratio is based, do not accurately reflect the catch of l:_ proriger. 
There has been no evidence they may have been operative in the late 1970s. 

YELLOWMOUTH ROCKFISH - AREAS 3D/5A - NW VANCOUVER ISLAND 

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 would 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. 
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YELLOWMOUTH ROCKFISH - AREA 5C - MORESBY GULLY 

Yield Option 

The long-term average harvest from this stock ( 160 t) is assumed to 
be a lower limit of sustainable yield. There is little to guide the 
determination 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. 

YELLOWMOUTH ROCKFISH - AREA 5E-S - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

Yield options for the S. reedi stock in Area 5E-S remain 
approximately the same as in 1981, although the range of values reflects the 
uncertainty associated with this assessment. Sustainable yield is estimated 
to range from 400 - 700 t. 

ROUGHEYE ROCKFISH - AREAS 5E-S - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

The estimated yield options for the S. aleutianus stock in Area 5E-S 
reflect the uncertainty of our assessment, although the generally low level of 
available yield from the area is recognized. Sustainable yield is estimated 
to range from 200 - 300 t. 

YELLOWTAIL ROCKFISH - COASTWIDE 

Yield Option 

Without consistent trends of declining size or catch rates, there is 
no sign of growth overfishing; the mean landings for the preceding 20 years, 
2,36 t represents a possible minimum estimate of the sustainable yield. We 
suggest that managers not allow total catch from south and central waters to 
exceed 4,000 t until a full assessment is conducted. The reconvnended yield 
range is 2,000 - 4,000 t. 
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SILVERGREY ROCKFISH - AREA 3C/30 - WEST VANCOUVER ISLAND 

Yield Option 

The fishery seems to be focussing on a new pulse of recruitment with 
no indication yet of whether there are strong year-classes to follow. The 
20-year mean harvest of 523 t remains our minimum estimate yield. However if 
catch rates should fall or if the age distribution that is observed in our 
1988 survey is more truncated and indicates a higher Z, then we will reconwnend 
Jower harvests for crnning years. Owing to the lower estimates of Zin this 
assessment, we are less concerned about the stock but still see no evidence to 
suggest that the stock can support a sustained harvest significantly in excess 
of historical removals. We reconwnend a yield range of 400 - 600 t for Area 3C 
+ 30. 

CANARY ROCKFISH - AREA 3C/30 

Yield Option 

The continued decline in catch rates is a growing concern and argues 
whether a yield in excess of the long-term average of 714 t can be sustained. 
While the changes continue to be viewed as 11 natural 11 variation in abundance or 
availability rather than as evidence for over-exploitation, should the 
declines continue managers might be advised to consider more conservative 
yields. A yield of less than two-thirds of the historical yield would be 
viewed as conservative. Owing to the continued decline in catch rates, the 
recomnended yield range is 500 - 700 t, down from the sum of the Area specific 
ranges reconmended for 1988 of 700 - 1,000 t. 

Combined Yield Option for Silvergray and Canary Rockfish for Areas JC+ 30. 

Managers may wish to combine quotas for the two species in Areas 3C 
+ 30. The annual catch ratio of silvergray to canary rockfish has been 0.87, 
1.51 and 1.02 over the last three full years. The ratio of the midpoints of 
the yield ranges is approximately 0.58. Consequently, a combined quota will 
be a choice between an underage of canary rockfish or an overage of silvergray 
rockfish landings. 

SILVERGRAY ROCKFISH - AREAS 5A + 58 - QUEEN CHARLOTTE SOUND 

Yield Option 

The increasing catch rate indicates that the average of annual 
landings over the last 20 years can be considered a minimum estimate of 
sustainable yield. Managers may wish to maintain a harvest in excess of the 
average value of 679 t. We reconmend a harvest range of 700 - 1,000 t. 
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CANARY ROCKFISH - AREAS 5A/5B - QUEEN CHARLOTTE SOUND 

Yield Option 

The increased catch rate in 1987 is a positive sign but viewed for 
the present as a short-tenn increase in availability. The chronically low 
absolute catch rates (0.25 - 0.44 t/hr) from grounds that have been 
extensively fished for a variety of species for over 30 years suggests that 
there is a relatively small biomass, probably not capable of supporting 
significantly more yield than the historical average of 357 t. 

This level continues to be a minimum estimate of sustainable yield. 
Managers may wish to choose a yield option a modest amount higher. We 
recommend a yield range of 350 - 500 t. 

Combined Yield Option for Silvergray and Canary Rockfish 

The catch ratios of silvergray to canary rockfish over the last 
three years, 2.23, 2.67 and 2.45 have been close to 2.00, the ratio of the 
midpoints of the recommended yield ranges. A combined quota will probably 
only result in a slightly higher proportion of silvergray rockfish in the 
catches than might be desired. 

SILVERGRAY ROCKFISH - AREA 5C/5D - HECATE STRAIT 

Yield Options 

The sustainable yield option was raised from 300 to 600 tin 1983, 
prior to any effective quota restrictions, under the suspicion that a 
significant biomass might be present. We suggested that the option be 
maintained at that level for 3 - 5 years while monitoring for signs of the 
fishery's impact. 

The one sample of older fish tends to contradict the recent decline 
in catch rate therefore it cannot be demonstrated that the mean harvest of 518 
t since 1977 has had a significant impact. We assume therefore that 518 tis 
a minimum estimate of the sustainable yield. Managers may continue to pennit 
yields significantly in excess of this level, however, the short-term decline 
in CPUE is a source of concern and because of this the recorrrnended yield range 
of 400 - 1,000, suggested in the last assessment, is changed to 500 - 800 t. 

SILVERGRAY ROCKFISH - AREA SE - WEST QUEEN CHARLOTTE ISLAND 

Yield Option 

In spite of the declining catch rates, managers may choose not to 
impose any landing restrictions. The fishery is largely incidental to slope 
rockfish fishing, so trip limits will not reduce catches, only increase the 
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amount of discarding. If the trend in catch rates are indicative of a declire 
in stock biomass, it provides managers with some insight as to the 
productivity of this species. 

INSHORE ROCKFISH - AREA 48 - STRAIGHT OF GEORGIA 

Yield options for the inshore rockfish assemblage, excluding 
yelloweye rockfish, are derived from the historical rockfish catch. It is 
assumed that increments of 25 tare the minimum that can be managed in a 
statistical area. A 75-t quota is listed as conservative-sustainable for area 
12 and sustainable for area 13. The option for the other areas is equivalent 
to the 1986 catch. The risk-sustainable option for yelloweye rockfish is 
based on the 1987 red snapper catch. The 1987 catch is considered 
risk-sustainable, as the stock currently shows sign of depletion. 

Yield option 

conservative-sus. 
sustainable 
risk-sustainable 

Area 12 

75 t 
100 t 
150 t 

Other Rockfish 

13 

50 t 
75 t 

100 t 

14-20, 28, 29 

150 t 
200 t 
100 t 

Yelloweye 

Area 48 

50 t 
75 t 

100 t 

These yield options are intended to act as guidelines for managers, and not to 
imply that management by quota is the best strategy. The winter closure in 
1987 was apparently effective in reducing the catch by approximately 25%. 
There were also serious conflicts with the dogfish longline fishery, such that 
a longline fishery for yelloweye rockfish was conducted during the closed 
period. 

An alternative to a closure favored by some fishermen is a 
restricted size range of 1-2.5 lb (0.45-1.14 kg). This is the size range with 
the highest market value. This range limit would have a major effect in area 
13, where the average size of quillback rockfish in the co11111ercial catch is 
less than 0.5 kg. The minimum size corresponds approximately to the size at 
50% maturity for quillback rockfish. 

Consideration should also be given to limiting the sport fishery, 
which accounts for at least 24% of the total rockfish line catch. This may be 
most important near Campbell River where local closures now apply to the 
co11111ercial fishery. 
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INSHORE ROCKFISH - AREAS 3C/30 - WEST VANCOUVER ISLAND 

Yield Options 

The conservative-sustainable option is the average line catch over 
the 1956-85 period, prior to the build-up of the fishery. The sustainable 
option is based on the 1986-87 catch. It is not yet clear whether this level 
of catch has led to stock depletions. Because of the general uncertainty 
about appropriate yield levels, the risk-sustainable option is arbitrarily 
chosen to be 50% above the sustainable level. The yelloweye rockfish share of 
the quota should be approximately 50%. 

Yield Option 

conservative-sustainable 
sustainable 
risk-sustainable 

Quota (t) 

60 
500 
750 

These yield options are intended to act as guidelines for managers, and not to 
imply that management by quota is the best strategy. Future assessments will 
examine yield levels based on available habitat relative to the Area 48 yield. 

INSHORE ROCKFISH - AREAS 5A/B/C/0/E - NORTH COAST 

Yield Options 

The conservative-sustainable option is the average line catch 
between 1974-84, prior to the increase in the fishery. The sustainable option 
is the 1987 catch, as it is not yet clear whether this level of catch has led 
to serious stock depletions. Because of the general uncertainty about 
appropriate yield levels, the risk-sustainable options is arbitrarily chosen 
to be 50% above the sustainable level. The yelloweye rockfish share of the 
quota is approximately 50%. 

Yield Option 

conservation-sustainable 
sustainable 
risk-sustainable 

Quota (t) 

120 
580 
870 

These yield options are intended to act as guidelines for managers, and not to 
imply that management by quota is the best strategy. Future assessments will 
examine yield levels based on available habitat relative to the Area 48 yield. 
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Appendix 1: Participants at the 
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A. Tyler, Chairman 
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A. Cass 

J. Fargo 

s. ,. 
Farl i nger 

R. Foucher 

c. Hand 

R. Harbo 

K. Hyatt 

B. Leaman 

D. McKone 

G. McFarlane 

D. Noakes 

M. Saunders 

w. Shaw 

R. Stanley 

M. Stocker 

L. Richards 

E. Zyblut 
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Appendix 2. Reviewers for groundfish stock assessments. 

Subject Authors Reviewers 

Lingcod L. Richards, c. Hand w. Shaw, B. Leaman 

Pacific cod A. Tyler, R. Foucher c. Hand, R. Stanley 

Flatfish J. Fargo R. Stanley, W. Shaw 

Sablefish M. w. Saunders, w. Shaw L. Richards, A. Cass 
G. A. Mcfarlane 

Pacific hake M. w. Saunders, w. Shaw B. Leaman, R. Foucher 

Dogfish M. w. Saunders R. Foucher, L. Richards 

Walleye pollock w. Shaw A. Tyler, J. Fargo 

Slope rock fish 8. Leaman o. Noakes, C. Hand 

Shelf rockfi sh R. Stanley A. Tyler, J. Fargo 

Inshore rockfish L. Richards, C. Hand M. Saunders, K. Hyatt 




