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SUMMARY OF RESULTS OF THt 

CANAUIAN SABLEFISH TAGGINb PROGRA~ 

by 

Richard J. Beamish and Gordon A. Mcfarlane 

After five consecutive years of marking and recapturing sablefish, a total of 
115,604 fish were tagged and 7,576 recaptured as of December 31, 1Y81. Most 
fish (88.7%) were recaptured within 200 km of the release area, indicating 
that once adults are recruited into the fishery they were fished as localized 
stocks. In general, within the Canadian zone the pattern of movement off 
Vancouver Island and the Queen Charlotte Islands is different. There is a 
slow movement of adults out of the release area and there are small numbers of 
fish that undergo extensive movements. A total of 5.5% (or 9'k when adjusted 
for non-reporting of tags) of the recoveries of adults were made in tne United 
States zone. Preliminary results from the United States tagging program show 
that more adults move into the Canadian zone from the Gulf of Alaska than move 
into the Gulf of Alaska from the Canadian zone. There was no indication that 
large numbers of adult sablefish undergo short-term or long-term directional 
movements. These movements indicate sablefisn are one population but the 
pattern of movement, the number that moved more than 200 km and the nature of 
the Canadian fishery indicated that sablefish should be managed as several 
stocks. In contrast to adults, juveniles tagged in Hecate Strait and ~ueen 
Charlotte Sound nave moved offshore in increasing numbers and in 1Y82, 70% of 
all offshore recoveries were made in waters off Alaska. Estimates of the 
abundance of the juveniles reared in Hecate Strait and ~ueen Charlotte Sound 
and the very high percentage of these fish that are recruited into the fishery 
off Alaska, indicate that tne Canadian zone provides an important rearing area 
for juvenile sablefish that are recruited into the United States zone. 

Introduction 

The Canadian sablefish (Anoplopoma fimbria) tagging program was initiated in 
1977 to identify stocks 1n the Canadian zone. Adults were tagged off tne 
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west coasts of Vancouver Island, the Queen Charlotte Islands and outside of 
Queen Charlotte Sound (Figs. 1, 2, 3). A few adults were tagged in mainland 
inlets and in Queen Charlotte Sound. Juveniles, primarily from the 1977 
year-class were tagged in Hecate Strait and Queen Charlotte Sound. The 
program was well advertised and is strongly supported by Canadian fishermen. 

In addition to studying the movements of adults and juveniles, tne progrilln was 
used to validate the method of age determination developed for sablefisn by 
Beamisn and Chilton (1982). The tagging study was also used to maKe an 
approximate estimate of biomass, however tne study was not designed to produce 
population estimates. 

Tne results of the age validation studies, population estimates and biological 
information collected during the program are summarized in other papers in the 
symposium (Beamish et al., Mcfarlane and Beamish 1983a, t>}. 

Materials and Methods 

Fishing methods 

The various gear that was used to catch sablefish has been described in 
Beamish et al. (1978, 1979, 1980, 1983). Rectangular and Korean style traps 
baited with frozen herring were used in most cruises. Bottom trawls were used 
to collect most juveniles and a small percentage of fish were captured witn 
long-line gear. Fishing times were adjusted to ensure best survival of adults 
and juveniles. Very little mortality was observed in trawl- or trap-caught 
fish. For example, 3,909 juveniles in lots of 300-400 were neld in recovery 
tanks for 1/2 to 3 hours and only 30 or 0.8% died. 

Tagging methods 

The primary tag used was the Floy FIJ-68 anchor tag. Approximately 10% of the 
fish received a second "suture" tag (White and beamish, Eill; beamish et al., 
1979). Trap-caught fish were transferred directly into holding tanks that nad 
a continuous supply of sea water. Each fisn was dipped out, measured for fork 
length, tagged and tnen rel eased irnmed i ate ly over the side of the vesse 1. Tne 
majority of fisn sounded and were out of signt within seconds. Condition of 
the fish, and any problems with the tags were recorded. The long-line caught 
fish were 11 dipnetted 11 as they came to the surface and were brought on board in 
the net. The hook was then carefully removed and the fish put into a holding 
tank. Approximately 30% of long-line caught fish were not tagged due to hook 
wounds. Anaesthetic was not needed with either the trap- or long-line-caught 
fish. 

Trawl-caught juvenile sat>lefisn were anaesthesized prior to tagging using MS 
222 (Tricaine Methane Sulfonate). The response to anaesthetic was monitored 
and fresh sea water was added to the anaesthetic tank if the opercular 
movements were thought to be excessively reduced. Fish were tagged with 
either anchor tags or suture tags. No juvenile fish received two tags and 
none had injections of oxytetracycline. 
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. Fig. ·I. Recoveries of sablefish as of December 1981 of fish released off 
•the west coast of Vancouver Island from 1977-1980. Insert shows tags 

. recovered in USA waters. 
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Fig. 2. Recoveries of sablefish as of December 1981 of juvenile fish 
released in Queen Charlotte Sound, Hecate Strait and the coastal inlets in 
1979-1981. Insert shows fish recovered in USA waters. 



50° 

c::J 

LEGEND 

TAGGING AREA 

RECOVERY AREA· 

0 
0 
0 
0 

I - 10 TAGS RECOVERED 

11 - 50 

51-500 

501-1000 " 

0 1000• 

- 6 -

' --'\ _ _'.'.'-1,t 

us'' 
.q 

£) 
,;;;;1 

I 
I 

I 
I 

/ 

I 

<Il 
N 

p 

if' . 
\i:J"- ,) O . VANG 

+------'<-~'\,,,.-- - -~ ~- -~-

\Y""( ~ 5:J y \]. IS 

~ ~< ! Cl 
\. '-. I 

~ ' "-1 _,JJ9 , --- '\. -~ - " A 
~ L- ~'-'<7;/ 

' i:J i 
SEE 

.~ lNSF:RT 

. Fig. 3. Recoveries of sablefish as of December 1981 of fish released off 
•the west coast of the Queen Charlotte Islands and Queen Charlotte Sound 
from 1977-1981. Insert shows fish recovered in USA waters. 



- 7 -

Sampling methods 

Starting in 1980, sablefish were measured for fork length to the nearest 
millimetre rather than to the nearest centimetre as in previous years. 
Lengths to the nearest nm were recorded to ensure that careful measurements 
were taken and to attempt to document the slow growth of sablefish beyond the 
juvenile stage. Sample lots of fish were measured for length and weight, sex 
and maturity were determined, and otoliths collected for age determination. 
Sample lots were selected that were thought to De representative of the size 
composition of the catch. 

Kecovered tagged saolefish were measured for fork length to the nearest 
millimetre, examined for sex, maturity, stomach contents, abnormal tag wounds 
or other injuries, and sampled for otoliths. Most recovered fish were frozen 
Defore measurements of length were taken. 

Age was determined from broken and burnt otoliths as described by ~eamish and 
Chilton ( 1982). 

Oxytetracycline dosage studies 

The validation of an age determination method is essential for tne 
understanding of the oiology of any fish. One of the few methods for 
validating age determination is to inject oxytetracycline into a fish so that 
a mark is deposited in the ageing structure. The roost suitable dosage 
necessary to produce this mark in sablefish was determined initially from 
previously published studies (Kobayashi et al., 1964; Weber and Ridgway, 1962, 
1967). It was soon realized that this dosage (100 mg/kg} caused increased 
mortality (Beamish et al., 1983). The most appropriate dosage from field 
studies was then determined. 

Recoveries from 1982 were being tabulated at the time of writing this report. 
Where possible the results up to Oecember 31, 1982 have been used. 

Results and Discussion 

Tag loss 

In the experiments where double tagging was conducted, 9.1% of the fish 
received a second tag. The recovery percentage of double-tagged fish (8.1%, 
Taole l} is very similar to the release percentage indicating tnat no 
increased mortality resulted from applying two tags. There was an o~erall 
loss of one tag from 12.6% of the double-tagged fish (Table 1) with the suture 
tag being lost from 5.3% and the anchor tag from 7.3%. There is no obvious 
trend to the loss so it is not possible to conclude that one type of tag is 
more suitable. Recoveries of fish with lost tags have occurred each year with 
no increased trend (Table 1), indicating that most losses occurred shortly 
after tagging. 

It is apparent from the double-tag studies that tag loss is ir11portant. While 
it is possible that the loss of one of the two tags is not indicative of the 
loss when a fish receives only one tag, it is more probable that the results 
are representative of actual tag loss. 

Based on a previous study (White and ~eamish, 1972) it was expected that the 
suture tag would not be lost if properly applied. However there were losses, 
possibly because of the technical difficulty of applying the tag. 
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Table 1. uouble-tagged fish, cumulative tag recoveries for 1977-81. 
Percentages indicate tag loss from fish tnat received both tags. 

Recovery year after tagging 

Release 
year 0 1 2 3 4 

1977 suture lost 1 2 
(n=l026) anchor lost 2 3 1 

both tags 11 64 30 18 9 - - -
total 13 67 30 20 11 

1978 suture lost 2 4 
( n=l054) anchor lost 1 1 

both tags 8 24 23 9 -
total 8 27 27 10 

1979 suture lost 3 4 7 
(n=l386) anchor lost 7 9 9 

both tags 92 93 41 
total 102 106 57 

1980 suture lost 6 4 
(n=l61U) anchor lost 4 8 

both tags 60 58 -
total 70 70 

Total 193 270 114 30 11 

Recovery rates 

Total (%) 

3 (2.1) 
6 (4.3) 

132 (93.6) 
141 

b (8.3) 
2 (2.8) 

64 (88.9) 
72 

14 (5.3) 
25 (9.4) 

226 (85.3) 
265 

10 ( 7 .1) 
12 (8.6) 

118 (84.3) 

140 

618 (8.1) 

A total of 115,604 sablefish have been tagged in this study as of Oecember 31, 
1981, 55,984 of which were juveniles from mainland inlets, Hecate Strait or 
Queen Charlotte Sound (Table 2). These areas will be referred to as inside 
waters. Oxytetracycline injections, with dosages derived from the literature, 
were suspended in 1978 when it was determined that the dosage was causing 
mortality (Table 3). In 1981, 10,431 fish were tagged and injected with 
varying concentrations of oxytetracycline as part of the study to determine an 
effective and safe dosage for sablefish. Results of these studies are 
reported elsewherein this symposium (Beamish et al., 1983). 

As of Oecember 31, 1981, 7,576 tagged sablefish have been recovered (Table 
2). The total percent reco~ery is 6.6% or 10.7% if juveniles tagged in the 
inside waters are excluded. Recovery rates that exclude these juveniles 
probably are more representative since they are only beginning to be recruited 
into the "offshore" fishery. Also, if the fish injected with a dosage of 100 
mg/Kg of oxytetracycline are excluded because of the increased mortality, then 
the percent recovery becomes 15.0%. 
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Tab le 2. Releases and recaptures of tagged sablefish as of December 31, 
1981 for all tagged sablefish. 

No. No. (%) of 
of fish tagged fish 

Release area and date tagged recovered 

Queen Charlotte Islands July 77 5,158 1,204 (23.3) 
Vancouver Island Sept 77 5,505 161 (3.0) 
Queen Charlotte Islands May 78 5,284 532 (10.1) 
Vancouver Island-Queen June 78 5,465 418 (7.6) 

Charlotte Sound 
Queen Charlotte Island Oct 78 121 21 (17.4) 
Vancouver Island May 79 9,111 1,204 (13.2) 
Queen Charlotte Island June 79 6,339 1,390 (21.9) 
Queen Charlotte Island Aug 7<:J 282 21 (7.4) 
Queen Charlotte Sound- Oct 79 12,983 146 (1.1) 

Hecate Strait 
Queen Charlotte Sound- Nov 79 12,o2b 80 (0.6) 

Hecate Strait 
Departure Bay Uec 79 26 1 (3.8) 
Queen Charlotte Islands Feb 80 1,538 151 (9.8) 
Vancouver Island Mar 80 4,703 5b0 (11.9) 
Queen Charlotte Sound Mar 80 3,110 399 (12.8) 
Inlets 1>1ay 80 7,019 754 ( 10. 7) 
Queen Charlotte Islands July 80 2,547 116 (4.6) 
Queen Charlotte Sound- Oct 80 11,148 75 ( o. 7) 

Hecate Strait 
Queen Charlotte Islands Mar 81 3,112 118 (3.9) 
Queen Charlotte Islands June 81 2,908 104 (3.6) 
Queen Charlotte Sound- Aug 81 12,306 40 (0.3) 

Hecate Strait 
Queen Charlotte Islands Nov 81 4,411 0 
Unknown release area 81 

Total 115,604 7,576 (6.6) 

The recovery percentage of 6.6% is higher than that observed for any other 
major sablefish tagging study (Wespestad et al., 1978, 2.9%; Sasaki, 1979, 
1.6%; Phillips, 1969, 0.22-4.63%) and the percentage in this study obviously 
will increase with time. The percentage is high because the relatively small 
number of fishermen in the Canadian fishery are extremely supportive of the 
study and make every effort to return fish. We suspect that care during tne 
tagging operation and tne tendency for fish to remain in the release area also 
are important reasons for the high rate of returns. 

Kecovery percentages vary among release areas, treatments and time at lioerty 
(Table 2). The highest percentage recovery of 23.3% is for the July 1977 
cruise off the west coast of the Queen Charlotte Islands. The lowest 
percentages for fish that have been at liberty for more than 2 years is 3.0% 
for fish injected with oxytetracycline and released off the west coast of 
Vancouver Island in September 1977 (Table 3). Tne projected asymtotic 
recovery percentage using the equation for the curve in Fig. 4 is 25% for the 
high recovery study. No asymtotic recovery percentage is projected for the 
low recovery rate as cumulative recoveries are continuing to increase 
(Fig. 4). 
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Tab le 3. Releases ano recaptures of tagged and injected sablefisn released offshore as of 
Decaroer 1981. 

Nl.lflber recovered :t 

NlJTlber released Non-injected lnJected 

Release area ana date Non-injected Injected Total Total 

Queen Charlotte Islands July 77 5,158 1,204 (23.3) 
May 78 866 4,418 292 (33. 7) 240 (5.4) 
Oct 78 121 21 (17.4) 
June 79 6,339 1,390 (21.9) 
Aug 79 282 21 (7.4) 
Feb 80 1,538 151 (9.8) 
July 80 2,547 116 (4.1) 
Mar 81 855 2,257 35 (4.2) 83 (3. 7) 
June 81 728 2,180 27 (3.7) 77 (3.5) 
Nov 81 535 3,876 

Strait of Georgia Dec 79 26 1 
Vancouver Island Sept 77 226 5,279 1 (0.4) 160 (3.0) 

l'vlay 79 9,111 1,204 (13.2) 
Mar 80 4,703 560 (11.9) 

Queen Charlotte Sound- June 78 2 5,463 u 418 (7. 7) 
Vancouver Island 

Queen Charlotte Sound 1'>1ar 80 3,110 399 (12.8) 

Total 36,147 23,473 5,422 (lS.0) ':J78 ( 4 .2) 
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Fig. 4. Cumulative percent recovery of tagged sablefish. 

1980 

A. Non-injected fish released in July 1977 (Queen Charlotte Islands). 
B. Injectea fish released in September 1977 (Vancouver Island). 

1981 

In a few cases the recovery percentage was very low as a result of either a 
small number of releases or releases in an area that is not fished 
extensively. 

Fish that were tagged in mainland inlets in May 1980 were a mixture of 
juveniles and adults. There was a greater numoer of adults in the inlet 
sample compared to samples from Hecate Strait or Queen Charlotte Sound (Fig. 
5). · The recovery percentage is hiyh (Table 4) because of a smal 1, but active 
local fishery. 

The recovery percentage of most juveniles was low (Table 4). Juveniles that 
were tagged in Queen Charlotte Sound and Hecate Strait were almost entirely 
from the 1977 year-class. Since these fish were small and tended to remain in 
the inside waters, they were not fished corrmercially except as incidental 
discards by bottom trawlers. It is anticipated that most of these fish will 
be recruited into the offshore fishery during 1983. 
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Fig. 5. Comparison of lenqth frequencies of sablefish taqged in inside 
waters and in mainland inlets. 
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Tab le 4. Keleases and recaptures of tagged sablefish in inshore waters as of 
Uecember 31, 1982. 

Kelease area and date No. released NO. recaptured (%) 

1980 1981 1982 Total 

Queen Charlotte Sound - Uct 79 12,983 84 49 40 185 ( 1.4) 
Hecate Strait 
Queen Charlotte Sound - Nov 79 12,528 56 20 29 109 ( 0.9) 
Hecate Strait 
Queen Charlotte Sound - Oct 80 11,148 8 71 50 129 ( 1. 2) 
Hecate Strait 
(.Jueen Charlotte Sound - Aug 81 12,306 42 160 202 ( 1.6) 
Hecate Strait 
Inlets May 80 7,019 480 274 229 983 (14.0) 

As stated previously there was a lower recovery rate of fish inJected with 
oxytetracycline. For example, in the ,~ay 1978 release, only 5.4% of the 
injected fish have been recovered compared to a recovery of 33.7% of the fish 
not injected on this cruise (Table 3). Thus, there is little doubt that a 
dosage of 100 mg/kg caused increased mortality. The total percent recovery of 
non-injected fish is significantly higher than fish injected with a dosage of 
100 mg/kg (t-test P<.05). 

The numoer and percentage of recoveries will be affected oy catch and 
effort. Since there are no area restrictions within the Canadian zone, 
we assumed tnat fishermen will concentrate their effort in areas of fish 
concentrations. We are assuming that effort is proportional to biomass 
and catch can be used as an index of relative abundance among areas. 
Using this assumption and assuming that tags were distributed 
proportionally by area, we feel that tags are recovered in proportion to 
abundance and movement of tagged fish is indicative of movement within 
the population when the recoveries from different areas are weighted 
according to catch. 

In the Canadian zone, the International North Pacific Fisheries Commission 
(INPFC) area, Charlotte, is approximately equivalent to tne area off the west 
coast of the Queen Charlotte Islands, and the area off the west coast of 
Vancouver Island is approximately equivalent to the Vancouver area. Using 
catch data compiled by INPFC area for all nations fishing sablefish off North 
America (Table 5), it is apparent that, except, in 1981, there nave not been 
major changes in the proportion of catch taken in the Charlotte and Vancouver 
areas. In 1981 there was a major increase in the catch in the Charlotte area 
and a corresponding decrease in the Vancouver area. 

Tne catches in United States waters to the north and south of the Canadian 
zone have fluctuated substantially (Taole b). In addition, non-reµorting of 
recoveries off Alaska is considered to be a serious problen where it is 
estimated that 70% of the recoveries of tagged fish are not reported (Bracken, 
1982). Thus, recaptures in the United States zone should oe compared to 
recaptures in the Canadian zone by standardizing for catch ana population size 
as well as correcting for non-reporting. These adjustments can best be made 
by comparing exploitation rates. Unpublished estimates of exploitation rates 
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in Canada and off Alaska indicate that rates may both be approximately 0.1 
(Mcfarlane, G. A., unpublished; Balsiger, J., unpublished). If this is 
correct then adjustments need to be made only for non-reporting when comparing 
recoveries in the United States and Canadian zones since most foreign 
recoveries are made off Alaska. The total percent recovery of adults in 
United States waters as of Uecember 31, 1981 was 5.5%. Adjusted for a 70% 
non-reporting rate the percentage recovery becomes 9.0%. 8ecause the 70'i, 
non-reporting rate is only an estimate and appears high, and we are assuming 
no spatial differences, and a 100% reporting rate in Canada, it is prooaole 
that the percentage recovery rate of 9.0% is closer to a maximum value. Tnis 
rate is relatively small compared to recoveries in Canadian waters and 
indicates that relatively few recoveries have been made in the United States 
zone from 1977 to 1981. 

Table 5. All-nation catch of sablefish in the northeast Pacific. 
Japanese catch included in total and listed in brackets. 

INPFC Area 1977 1978 1979 1980 

Shumagin 1241 1371 809 
(1240) (1371) (809) (684) 

Chirikof 1360 968 990 
(1360) ( 968) ( 990) (1204) 

Kodiak 3002 1925 2138 
(3000) (1925) (2084) 

(2605) 
Yakutat 5149 2710 2455 

(5002) (2623) (1938) 

Southeastern 4400 ll80 2115 2346 
(3724) (32) (79) (12.9) 

Charlotte 2155 1814 1640 18~5 
( 1818) (1339) (264) 

Vancouver 2463 2066 2027 1898 
( ll43) (764) (125) 

Columbia 893 1953 8357 3693 

Eureka 1140 1334 2088 1418 
( 1305 )D 

Monterey 3390 3556 3089 1569 

aJan-July only. 
bcalifornia. Exact INPFC area unknown. 

1981a 

(469) 

(391) 

(345) 

(ll8) 

1710 
(2.4) 

2790 

1097 

3645 

2488 

3770 
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Movement of juveniles 

Juveniles were tagged in 1979, 1980 and 1981. Inlet-tagged fish nave Deen 
treated separately from those tagged in Queen Charlotte Sound and Hecate 
Strait because of the nighly localized fishery on the specific inlet stock 
tt1at was used in t11e tagging study (Table 6, 7). 

In 1980, most recoveries {91.3%) were made in ~ueen Charlotte Sound and Hecate 
Strait (Fig. 2). Uuring 1981 and 19~2 there was an increasing percentage of 
recoveries offshore. In 1982, there were 179 recoveries maae in offshore 
waters {Table 6) and til% of these were in the United States zone. Almost all 
of the recoveries in the United States zone {91.7%) were from waters off 
Alaska. In the Canadian zone recoveries were made in all offsnore areas with 
a higher percentage off the west coast of the ~ueen Charlotte Islands 
( Tab 1 e 6). 

Ages of a sample from the 1981 tagging had both 1977 and 1979 year-classes 
while the 1979 and 1980 samples were exclusively from the 1977 year-class. 
Since recruitment of these 2 year-classes offshore probably aoes not occur 
simultaneously, movements of juveniles were examined using only the 1979 and 
1980 releases. rost recoveries in 1980 of tagged fish from the 1977 
year-class were made in Queen Charlotte Sound and Hecate Strait (Table b). 
From 1980 to 1982 there was a linear decline in catches from these waters and 
a corresponding increase in outside waters (Fig. 6). In 1982, 73.1% of all 
recoveries were made offshore and 76% of these were in the United States 
zone. Most of these fish (93.8%) were recovered off Alaska. 
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Fig. 6. Percent recovery of fish from the 1977 year class released in 1979 
and 1980 (inlet tagged fish not included and not corrected for non-reporting 
of recaptures). Offshore recoveries include all fish from Canadian and United 
St ates waters. 
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Interpretation of these recovery percentages requires an appreciation of the 
fishing practices in the various areas off the west coast of North America. 
Off Washington, Oregon and California, sablefish in the 50-60 cm range are 
retained. Thus, most juveniles of the 1977 year-class captured in this area 
probably will be retained, however, we have no estimate of the non-reporting 
percentage from this area. In Canada in 1981 the mean size of the 1977 
year-class in the offshore area was 56.7 cm and samples from cormJercial 
catches indicated that this year-class accounted for approximately 19.3% of 
the catch by numbers. In 1982, the 1977 year-class averaged 62.3 cm and wnile 
its contribution to the commercial catch remains to be estimated, preliminary 
indications are that it will be higher than in 1981. These sizes are above 
the minimum legal size limit of ~5 cm and many would be retained by 
fishermen. Also, it is believed that any Canadian fishermen finding a tagged 
fish would retain and report that fish even though it may not be a desired 
size. Thus, it is probable that in Canada most tagged juveniles would be 
returned. Off Alaska the Japanese fishery retains fish in the 50-60 cm range 
and hence would retain tagged fish of the 1977 year-class. The United States 
fishery off Alaska does not retain fish smaller than 1.4 kg or approximately 
57 cm. Thus, it is probable that the number of recoveries of tagged 1977 
year-class fish has been under-reported by United States commercial fisheries 
off Alaska. 

Despite this probability of significant under-reporting, the very high 
percentage of recoveries in waters off Alaska clearly indicates that most of 
the fish that moved offshore were recruited into the United States waters. If 
Bracken's figure of 70% non-reporting is used to correct the recoveries in the 
United States zone, then in 1982 approximately b3% of all of the members of 
the 1977 year-class tagged in Canadian waters were recaptured in the United 
States zone. Estimates of the oiomass of that segment of the 1977 year-class 
reared in Hecate Strait and Queen Charlotte Sound, and recruited into the 
cormJercial fishery in 1982, range from 30,000 to 60,000 t with a best estimate 
of approximately 38,000 t (Mcfarlane and Beamish 1983a, this symposium). The 
1982 recovery percentage of b3% (corrected for non-reporting in tne United 
States zone) would indicate approximately 20,000 t would be recruited into the 
fishery off Alaska. 

If the pattern of recovery continues as in 1982, there will be little doubt 
that sablefish reared in Hecate Strait and Queen Charlotte Sound are an 
important source of recruitment to the sablefish fishery in waters off Alaska 
and a major loss to the Canadian fishery. If most of the fish move offshore 
as expected, the percentage of the tagged 1977 year-class recovered off-shore 
in 1983 will be higher than the 73.1% that moved offshore in 1982 (Table 6). 
As recruitment of the 1977 year-class is probably still incomplete, the 
ultimate amount of recruitment into waters off Alaska will be greater than the 
estimated 20,00U t. 

Fish tagged in mainland inlets were recaptured at a higher rate than juveniles 
tagged in other areas (Tables 6 and 7). The pattern of migration was similar 
to other releases except that a higher percentage of fish was recaptured at 
the tagging site. The higher recovery percentage resulted from increased 
fishing effort in the inlets that was directed at adults, some of which were 
tagged and released along with juveniles. The recovery of adults is included 
in the total percentages as it was not possible to separate adults from 
juveniles using only lengths. 



Ta:> le 6. NUTbers of juveniles recOJerai as of Dec. 31, 191:Q. 

RecOJery crea 

Nortrern Srutrern 
Release date/ Recovery date Queen Cher l otte Hecate Strait West coast Queen West Coast U.S.A. U.S.A. 

area Sound Charlotte Islards Vancruver Isl ard zone zone Urkncw, Total 

Octooer-1'lovEJ1'1Jer 1979 
Quea, Charlotte 198) 72 7 1 2 7 3 92 

Sound 
1981 12 1 7 3 18 2 2 45 
191:Q 8 3 7 1 18 1 1 39 

Hecate Strait 1900 3 55 1 2 4 65 
1981 4 7 2 6 16 1 l5 
191:Q 3 2 1 1 8 2 1 18 ...... 

--..J 

Octooer 19ro 
Quea, Charlotte 1981 2 1 2 5 

Sound 
1~ 1 1 

Hecate Strait 1981 10 37 1 1 23 2 74 
191:Q 5 7 5 1 27 3 1 49 

Auqust 1981 
Quee1 Charlotte 191:Q 58 1 39 4 37 4 143 

Sound 

Hecate Strait 191:Q 14 26 11 8 59 

Total 191 146 76 19 167 12 15 626 



Td:lle 7. Nll!ber of fish reco,,era:J fran tcggirq in a mainlard inlet. 

Release date/ n Reccwery date Inlets Queen Cher lot te Hecate 
area Sound Strait 

Ma,i: 198) 
Inlets 7019 1900 472 3 

1981 189 28 9 
19~ 161 30 3 

Total EQ2 61 12 

Reccwery area 

West coast Ot.een West coast Alaska 
Charlotte Isl ands Vancouver Island 

2 
23 3 ~ 
16 1 16 

41 4 15 

Sruthern lJn< n Ml 

U.S.A. 

3 
2 

2 

2 5 

Totrl: 

480 
274 
2cl 

983 

,-
0 
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Movement of sablefish tagged as adults 

Distance travelled by tagged fish was summarized as those fish that moved less 
than 50 km, 50-200 km, and greater than 200 km. The selection of these groups 
had no particular significance other than that 50 km would obviously indicate 
very limited movement. Since commercial vessels often work an area 
approximately iOO to 200 km long during one trip, we have used the category 
>200 km to indicate major movements out of a fishing area. 

As of Uecember 31, .1981, 6,337 (88.7%) recaptures had been made within 200 km 
of the release area (Table 8). The average net movement for all of these 
recaptures was 141.7 km. Thus, most sablefish have been recaptured close to 
the release area. There were some movements of 2000 to 3000 km (Table 8) but 
they remain in the minority. 

Movement as indicated by the percent of fish recaptured among major areas must 
be carefully assessed. If exploitation rates are similar among areas and 
reporting rates are similar, then movement has a direct relationship to 
recovery percentages. However, it is difficult to determine exploitation 
rates, and local and annual variation of these rates will occur. Within the 
Canadian zone we do not believe non-reporting of tags to be a serious problem 
but it appears that it is in the United States zone. This inability to 
determine exact recovery percentages restricts the amount of analysis, 
however, it is possible to draw some reasonably reliable general conclusions 
about sablefish movement. 

Tagged fish released off Vancouver Island were recovered from California to 
the Aleutians (Fig. 1). Of all recaptures from the releases off Vancouver 
Island from 1~77-1981, 81.3% were made off Vancouver Island, 2.1% in the 
United States zone south of Vancouver Island, 1.7% in the United States zone 
north of Dixon Entrance, and the remaining 14.9% in other areas within the 
Canadian zone (~ueen Charlotte Sound and off the Queen Charlotte Islands). 
More fish (7.7%) have been recovered in Queen Charlotte Sound than off tne 
west coast of the Queen Charlotte Islands (1.3%) even though catches have been 
larger off the ~ueen Charlotte Islands. 

Most fish (81.7%) tagged and released off the west coast of the Queen 
Charlotte Islands were recovered there. Kecoveries can be quite close to the 
exact site of release. The net movement from exact release site has been 
examined for one cruise (Fig. 7, Table 10). Over a period of 5 years, 50% 
were recovered within 20 km of the release site. Migrants did not move as far 
south but did move furtner westward (as far as the Aleutian Islands) than did 
fish released off Vancouver Island. The percentages recovered in the United 
States zone north of Dixon Entrance were higher (6.6%) than recoveries from 
Vancouver Island releases but lower (0.3%) in tne United States zone south of 
Vancouver Island. In contrast to recoveries of Vancouver Island releases, 
fish tagged off the ~ueen Charlotte Islands were recovered in Uixon Entrance 
and northern Hecate Strait. 

Recaptures off Vancouver Island from releases in the immediate area were 
proportionately larger tnan were recaptures off the wueen Charlotte Islands 
from releases off tnose islands (Table 9a, b). 



Tab 1 e 8. Number and percent of sab lef i sh recovered at various distances from the release areas. 

Maximum Mean 
Minimum distance travelleda (%) di stance di stance 

travel led travel led 
Release area and date <50 km 50-200 km >200 km (km) (km) 

Queen Charlotte Islands Ju 1 y 77 808 (68.0) 244 ( 20. 5) 137 (11.5) 3280 128 
Vancouver Island Sep 77 99 (65.6) 32 (21.2) 20 (13.2) 2001 117 
Queen Charlotte Islands May 78 381 (73.0) 87 (16. 7) 54 (10. 3) 2474 109 
Vancouver Island-Queen June 78 307 (76.6) 47 (11.7) 47 (11. 7) 2113 107 

Charlotte Sound 
Queen Charlotte Islands Oct 78 13 (61.9) 5 ( 2 3 .8) 3 {14.3) 611 89 
Vancouver Island May 79 925 ( 81. 7) 118 (10.4) 89 ( 7. 9) 2947 67 
Queen Charlotte Islands June 79 926 (72.2) 198 (15.4) 158 (12.3) 2446 102 
Queen Charlotte Islands Aug 79 13 (68.4} 3 (15 .8) 3 (15. 8) 1112 178 
Queen Charlotte Sound- Oct 79 75 (52.8) 33 (23.2) 34 (23.9) 2622 269 

Hecate Strait 
Queen Charlotte Sound- Nov 79 22 ( 29. 7) 30 (40.5) 22 (29.7) 1964 382 

Hecate Strait N 

Departure Bay Dec 79 1( 100.0) 7 7 0 

Queen Charlotte Islands Feb 80 54 ( 38. 3) 57 ( 40. 4) 30 (21.3) 1844 204 
Vancouver Island t,,,ar 80 394 (76.2) 77 (14.9) 46 (8.9) 1918 70 
Queen Charlotte Sound Mar 80 302 (85.3) 34 ( 9. 6) 18 (5.1) 1742 61 
Inlets May 80 650 ( 87 .4) 27 ( 3. 6) 67 ( 9 .o) 2974 76 
Queen Charlotte Islands July 80 81 ( 71. 7) 16 (14.1) 16 (14.2) 1223 113 
Queen Charlotte Sound- Oct 80 24 ( 32. 9) 22 (30.1) 27 (37.0) 2428 499 

Hecate Strait 
Queen Charlotte Islands Mar 81 65 (53.2) 28 (23.0) 29 (23.8) 1909 178 
Queen Charlotte Islands June 81 86 ( 81. 9) 15 (14. 3) 4 ( 3 .8) 1195 50 
Oueen Charlotte Sound- Aua 81 36 ( 8 7 .8) 2 (4.9) 3 (7 .3) 269 28 

Hecate Strait 
Queen Charlotte Islands Nov 81 

Total 5,262 (73.7) 1,075 (15.0) 807 (11.3) 

aooes not i n·c l ude fish of unknown recapture area. 
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Table 9a. Recoveries of sablefish at various distances from release areas off the 
west coast of the Queen Charlotte Islands for each year after release. 

Total % (no.) recoveries from release area 
Tagging Recovery m11i>ers 
year year recovered <50 km (no.) 50-200 km (no.) >200 1<m (no.) 

1Y77 1977 132 87.9 (116) 9.1 (12) 3.U (4) 
1978 624 77 .9 (486) 18.1 (113) 4.0 (25) 
1979 221 49.8 (110) 25.8 (57) 24.4 (54) 
1980 133 48.l (64) 27.8 (37) 24.1 (32) 
1981 82 42.7 (35) 30.9 (24) 24.4 (20) 
1982 40 55.U (22) 22.5 ( 9) 22.5 ( 9) 

1978 1978 209 92.3 (193) 7.2 (15) 0.5 (1) 
1979 176 68.2 (120) 20.4 (36) 11.4 (20) 
1980 101 54.4 (55) 21.8 (22) 23.8 (24) 
1981 59 47.5 (28) 32.2 (19) 20.3 (12) 
1982 17 41.2 ( 7) 29.4 ( 5) 29.4 ( 5) 

1979 1979 472 81.1 (383) 13.1 (62) 5.7 (27) 
1980 512 64.0 (327) 19.9 (102) 16.2 (83) 
1981 323 72.4 (234) 11.5 (37) 16.1 (52) 
1982 82 48.8 (40) 23.5 (19) 28.(J (23) 

1980 1980 92 55.4 (51) 28.3 ?6) 16.3 po) 
1981 164 52.5 (85) 28.4 46) 20.l 33) 
1982 65 43.l (28) 38.5 (25) 18.4 (12) 

1981 1981 232 66.4 (152) 17.9 (41) 15.1 (35) 
1982 365 60.8 (222) 20.3 (74) lcL9 (69) 

Table 9b. Recoveries of sablefish at various distances from release areas off the 
west coast of Vancouver Island for each year after release. 

Total % (no.) recoveries from release area 
Tagging Recovery nunbers 
year year recovered <50 km (no.) 50-20() km (no.) >200 km (no.) 

1977 1977 6 66.7 (4) 33.3 (2) (0) 
1978 13 30.8 ( 4) 61.5 (8) 7.8 (1) 
1979 38 57.9 (22) 18.4 (7) 23.7 (9) 
1980 62 79.0 ( 49) 12.9 (8) 8.1 ( 5) 
1981 37 67.6 (25) 21.2 (7) 15.2 (5) 
1982 18 94.4 ( 17) 5.6 ( 1) ( 0) 

1978a 1978 22 81.8 (18) 9.1 (2~ 9.1 (2) 
1979 143 70.6 (101) 14.0 (20 15.4 (22) 
1980 169 82.8 (140) 7.7 (13) 9.5 ( 16) 
1981 67 71.6 (48) 17.9 (12) 10.4 (7) 
1982 31 80.7 ( 25) 16.l ( 5) 3.2 ( 1) 
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Table~ (cont'd) 

Total ~ (no.} recoveries frOOl release area 
Tagging Recovery mnbers 
year year recovered <50 km (no.) 50-200 km (no.) >20U km (no.) 

1979 1979 333 82.0 (273) 10.2 (34) 7.8 (26) 
1980 634 88.6 (562) 7.3 ( 46) 4.1 (26) 
1981 173 55.9 (95) 23.7 (41) 21.8 (37) 
1982 220 87.3 (192) 4.5 (10) 8.2 (18) 

1900 1980 305 81.6 (249) 10.2 (31) 8.2 (25) 
1981 214 68.5 (146) 21.5 (46) 10.3 (22) 

1981b 

a1973 release cruise--west coast of Vancouver Island and southern part of 
~ueen Charlotte Sound. 

bNo release in 19~1 off the west coast of Vancouver Island. 

Table 9c. Recoveries of sablefish at various distances from release areas in 
~ueen Charlotte Sound for each year after release. 

Total % (no.) recoveries from release area 
Tagging Recovery nuroers 
year year recovered <50 km (no.) 50-200 km (no.) >200 km (no.) 

1980 1980 122 87.7 (107) 7.4 (9) 4.9 (6) 
1981 233 84.l (196) 10.7 (25) 5.2 (12) 
1982 111 82.9 (92) 12.6 (14) 4.o (5) 

Table 9d. Recoveries of sablefish at various distances from release areas 
in the inshore waters--inlets for each year after release. 

Total % (no.) recoveries frOOl release area 
Tagging Recovery m1rbers 
year year recovered <50 km (no.) 50-200 km (no.) >200 km (no. ) 

1980 1980 472 98.5 (465) 1.1 (5) 0.4 (2) 
1981 272 68.0 (185) 8.1 (22) 23.Y (65) 
1Y82 227 68.3 (155) 8.8 (2U) 22.9 (52) 
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Recovery percentages within 50 km of the release area off Vancouver Island, 
did not show the continuous decline found off the Queen Charlotte Islands. 
Off Vancouver Island, movement beyond 200 km appeared anomalous in 2 years. 
In 1981 the catches off Vancouver Island were approximately 50% lower than in 
the previous year (Table 5) and increased recoveries beyond 200 km are relatea 
to the change in the fishery, not to a change in the pattern of movement. In 
1979 there also was an apparent rapid increase in movement out of the release 
area but there was a four-fold increase in catch to the south of the Canadian 
zone and a doubling to the north (Table 5). Of the 57 fish recovered in 1979 
beyond 200 km of their release area off Vancouver Island (Table 9b), 
approximately one-half (data not included in taoles) were from waters off the 
United States. There was definitely a relationship between the increased 
catch in the United States zones and apparent movement out of the release area 
but there also was an increased movement beyond 200 km within the Canadian 
zone. 

Off the Queen Charlotte Islands there was a very definite movement out of the 
release area. In all releases (Table 9a) there was a continuous annual 
decline in recovery percentages close to the release area indicating continued 
emigration. Movement beyond 200 km increased sharply in 1979 and has remained 
more or less constant since that time. The increased recoveries in 1979 were 
predominantly in waters off Alaska and between 1978 and 1979 there was a 
doubling of the catch in the waters irrmediately north of Canada. However, 
there were ten recoveries made in this area in 1978 and again in 1979 (data 
not included in tables), thus the increased catch does not explain the 
increased movement in 1979 to waters north of the Canadian zone. The 
increased movement out of Canadian waters in 1979 and the apparent reduction 
of subsequent movement may be real or it may relate in part to changes in 
reporting of recaptures. It is apparent that releases off Vancouver Island 
and off the Queen Charlotte Islands behaved differently and it is possible 
that the movements in 1979 were more than artifacts of changing fishing 
patterns. It is known that the strong 1977 year class started moving offshore 
in 1979 but it is unknown whether this "invasion" had an effect on the 
behaviour of resident adults. 

Fish tagged and released in Queen Charlotte Sound (Fig. 3) were recovered in 
most areas where recoveries were reported and behaved like Vancouver Island 
releases. 

Adults that were tagged in the inside waters moved at a greater rate than 
those released from the offshore areas. This probably is a consequence of the 
recovery effort being almost entirely offshore. 

Because the number of recoveries may be highest in the period immediately 
after release, a comparison using all recoveries will bias the significance of 
longer term recoveries. If the number of fish recovered at distances greater 
than 200 km are compared with total recoveries in the third, fourth, and fifth 
year of liberty, for releases in 1977 and 1978 off the west coast of the Queen 
Charlotte Islands (Table 11) there is an almost constant percentage (20-27%) 
of fish recovered at distances greater than 200 km each year, possibly 
indicating that movement beyond 200 km occurred soon after release. The 
percentage of these fish found in the United .States zone is lower and more 
variable and does decrease. 
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Table 10. Recoveries of sablefish in relatioo to indivirual release location within the ~ral tcld9ing 
area off the \\eSt coast of the~ Olarlotte Islands in July 1977. 

It). (%) recovered within Total no. and :Ki 
Total No. recovered 20 Ion of release location recovered 1977-1981 

Release no. 
locatioo released 1977-1979 1900 1981 1977-1979 1900 1981 no. Total % % < 20 jqn 
( Fig. 7) 

A 191 32 8 1 20 (63) 2 (25) 41 21.5 54.0 
B 176 41 5 3 25 (61) 1 (20) 49 27.8 53.0 
C 367 52 4 6 29 (56) 1 (17) 62 16.9 48.0 
D 195 45 3 5 23 (51) 2 {40) 53 27.2 47.0 
E 241 38 5 5 19 (50) 2 (40) 1 (20) 48 19.9 46.0 
F 287 40 8 9 22 (55) 4 (50) 2 (22) 57 19.9 49.0 
G 251 38 8 3 19 (50) 2 (25) 1 (33) 49 19.5 45.0 
ti 227 48 6 3 10 (21) 3 (50) 2 (67) 57 25.1 26.0 
I 332 51 10 3 18 (35) 5 (50) 1 (33) 64 19.3 38.0 
J 232 37 8 6 14 (38) 4 (50) 3 (50) 51 22.0 41.0 
K 406 77 14 7 34 (44) 7 (50) 4 (57) 98 24.1 46.0 
L 503 85 11 3 42 (49) 4 (46) 1 (33) 99 19.7 47.0 
M 298 67 10 7 48 (72) 1 (10) 4 (57) ~ 28.2 63.0 
N 383 54 12 3 38 (70) 2 (17) 69 18.0 58.0 
0 252 52 8 6 ~ (56) 7 (88) 3 (50) 66 26.2 44.0 
p 304 00 9 3 46 (56) 2 (22) 1 (33) 92 30.3 53.U 
Q 294 65 7 8 39 (60) 5 (71) 3 (38) 80 27.2 59.0 
R 230 79 2 4 41 (52) 2 (100) 1 (25) 8b 40.0 52.0 

Total 5,159 981 138 85 516 (53) 53 (38) 30 (35) 1,204 23.3 50.0 



Tzt> le 11. Recweries of all t~gc.j d1u1 t ·_,.}) lefish >200 km fr::m release area an:l thJse in the U.S. zone for 
the 3rd, 4th, and 5th year's tJf liberty. '.irackeb indicate% of total recaptures. 

Area Release Recwery 
- -- -----------------~----~~- ---- ------- --- -- - -·---- --

1979 1980 1981 
>200 km U.S. zone >200 km U.S. zone >200 km u .s. zone 

Queen Charlotte Islands 1977 54 (24%) 44 (20%) 32 (24%) a:> (15%) 22 (27%) 8 (10%) 

1978 24 (24%) 11 ( 11%) 12 (21%) 8 (14%) 

Vancouver Island 1977 9 (24%) 6 (16%) 4 (6%) 0 (0%) 5 ( 15%) 1 (3%) 

1978 12 {9%) 8 {5%) 5 (14%) 0 (0%) 

N 
(.Tl 
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For releases in 1977 and 1978 off the west coast of Vancouver Island (Table 
11) the percent recoveries of fish that moved more than 200 Km varies from ti 
to 24% with approximately one third of the recoveries made in the u.S. zone. 
If only recoveries in the third, fourth, and fifth years are considered, the 
percentage of fish recovered annually off the United States (Taole 11) is 
higher than the 5.5% when all recoveries are considered. 

Directional movement was studied by comparing the number of fish that moved 
north and south across boundaries of Canadian statistical areas. In Canada, a 
major statistical area ranges from approximately 100 to 200 km in latitude. 
Since longer term movements were being examined, only the movements of adult 
fish that were tagged in 1977 and 1978 were examined. Juveniles tagged in 
1979 were examined since large numbers of juvenile sablefish were not tagged 
until 1979. The number of recoveries with exact recovery locations was small. 

In the Charlotte area, 6% of recovered fish moved north and 3% south (Table 
12, 13). In the Vancouver area a 1 so, fish moved more to the north than to the 
south (Table 14, 15). As mentioned earlier, juveniles also tended to move 
north rather than south (Table 16). It appears that the tendency for more 
fish to move north rather than south is real, however, only a small number of 
fish migrate further than 200 km and about two-thirds of these move north 
while one-third move south. The total number of adults that moved more than 
200 km north represents only 6.7% of all recoveries. 

In contrast to the direction of movements of fish that migrated more than 200 
km, fish that moved less than 200 km and crossed a minor area boundary, 
exhibited a strong tendency to move southward in one case and northward in the 
other. Of the fish tagged in 1977 and 1978 off the west coast of the ~ueen 
Charlotte Islands, 232 fish movea soutn and 10 north. Of fish tagged in 1977 
and 1978 off Vancouver Island, 105 moved north and 58 moved south. The 
apparent migration south from the Queen Charlotte Islands and north from 
Vancouver Island may result in part from increasing catches in ~ueen Charlotte 
Sound. In 1977 only 17 t were landed from Queen Charlotte Sound compared to 
1,360 t in 1981. 

Recoveries of sablefish by month (Table 17; Beamish et al., 1983) show no 
trends that can't be explained by changes in fishing effort and commercial 
regulations. We have been unable to detect trends 1n movement of fish 
specifically related to sex or size (Table 12, 13, 14, 15, 16). 

Fishermen report that there are migratory and non-migratory sablefish. They 
identify sablefish with a "silver" belly as a migratory fish because they note 
that while bottom trawling these forms will appear on the fishing grounds only 
at certain times of the year. We attempted to confirm this claim but were 
unable to make a clear distinction between a so-called silver belly and a 
non-silver belly. Nevertheless it is possible that the migratory habit is 
restricted to a particular component of the population. 

Numbers of fish moving between waters off Alaska and British Columbia 

The number of tagged adult sablefish moving into waters north of the Canadian 
zone is 4.7% of the number recaptured in the Canadian zone (Table 18). 



Tc0 le 12. 5urmary of distan::e am dire:t ion travel led by lerqth interval for male ard fenale sci) lefish td:J~ off the v.est coast of the 
Oueen Charlotte Islands durinq 1977 an:! rec~tured 1977-1981. 

Distin:€ fron release area (km) ard p--e:1aninart dire:t ion 

Release 1977 1978 1979 198'.) 1981 
lemth 
( an) Sex <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >2(X) <50 50-200 >200 

<50 MW l"o • of fish 2 4 2 
(direction) l(S) 

>50 ~ No. cf fish 94 5 4(N) 445 83 14(N) 92 25 45(N) 54 19 16(N) 32 16 8(N) 
(direction) 3J(5) 7(5) 15(5) 2(N) 11(5) 15(5) l(N) 9(5) 9(5) 2(N) 14(S) 2(5) 9(S) 14(S) 

28(S) 3l(S) 16(S) 

50-55 No. cf fish - 2 1 1 
(dire:t ion) l(S) 

N 
......i 

56-60 M l"o • of fish 6 11 1 4 1 l(N) 1 4 2 
{direction) l(S) l(S) 

No. cf fish 3) 1(5) l(N) 89 3 l(N) 25 3 B(N) 26 9 7(N) 9 1 4(N) 
(dire:tion) 3(S) 9(S) 2(N) 3(S) 4(S) 3(S) 5(S) 3(S) 3(S) 2(5) 

2(5) 

F No. cf fish 1 2 1 2(N) 1 l(N) -
(dire:tion) 1(5) 

61-70 F No. of fish 24 2(5) l(N) 51 3 l(N) 15 3 6(N) 4 2 4(N) 7 1 1(5) 
(direction) 4(5) 6(5) 3(S) 1(5) 1(5) 4(5) 1(5) 5(S) 3(S) l(S) 

>70 F No. cf fish 33 3 119 10 3(S) 41 12 2(N) 19 3 1 (N) 11 13 2(N) 
(dire:t ion) 13(5) 4(S) 17(5) 18(S) 7(S) 12(5) 2(S) 5(5) 2(N) 3(S) 1(S) 5(5) 5(S) 

3(S) 



TcD le 13. St.mnar_v of distan::e ard dira:t ion travel led by len:ith interval for male ard fenale sa:i lefish t~9=(1 off the v.est coast of the 
Quee, Charlotte Islands durino 1978 ard rec~tured 1978-1981. 

Distarce fron release area (km) ard p--a:loninart dira:t ion 

Release 1978 1979 198) 1981 
lerqth 
(on) Sex <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 

<50 WE No. of Fish 1 

>50 rt>. of fish 193 3 l(S) 106 17 5(S) 53 12 13(S) 27 11 4(S) 
ll(S) 12(S) 15(S) 14(N) l(S) lO(S) 9(N) l(S) 8(S) 8(N) 
l(N) 4(N) 2(W) 

50-55 M tb. of fish 2(S) 1 

5fr60 M rt>. of fish 11 10 2 8 2(S) l(S) 3 N 

l(N) l(N) co 

M No. of fish 37 l(S) l(S) 26 3 3(N) 15 4 2(S) 8 4 1 (S) 
l(N) 4(S) 3(S) l(N) l(S) 2(S) 2(N) 

50-60 F rt>. of fish l(N) 1 

61-70 F No. of fish 42 5(S) 18 3 l(S) 9 1 l(S) 2 1 1 (S) 
l(S) 4(S) 2(N) l(S) 

l(N} 

>70 F No. of fish 43 3 35 5 2(S) 14 7 l(W) 11 6 l(S) 
3(S) 7(S) 5(S) l(S) 7(S) 4(S) 3(S) 3(N) 

2(N) 



Teti le 14. Surrnary of distcll"K:e ard dira::t ion travel led by lerqth interval for male ard fanale scti lefish tc{l92(1 off the \\est coast of 
Vancouver Is lard durinq 1977 ard ra::<l)tured 1977-1981. 

Distcll"K:e fron release area (km) arr! J}"e:loninant direct ion 

Release 1977 1978 1979 1900 1981 
lemth 
( an) Sex <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 

<50 m- No. cf fish 2 2 l(N) 2 

>50 m- No. of fish 4(N) 2(N) 2 2(S) l(N) 14 3(S) l(S) 40 4(S) 4(N) 14 l(S) 5(N) 
6(N) 6(S) 4(N) 8(N) l(N) 4(N) 4(N) 6(N) 

2(N) 4(S) 

50-55 M No. cf fish l(N) - 1 1 2(N) 1 l(N) l(N) 4 

56-ff) M No. cf fish l(N) 3 5 2 l(N) 
N 
I.O 

>60 M No. of fish 1 1 l(N) 1 2 
l(N) 

50-60 F No. of fish l(N) 1 4 1(S) 3(N) 11 3(S) l(N) 1 (N) 

61-70 F No. of fish 2 l(N) l(N) 5 l(N) 1(S) 8 l(N) 2 2(N) 
l(S) 2(S) 2(S) l(N) 

l(N) 

>70 F No. cf fish 1 3 l(N) 7 2 l(N) 



Tab le 15. Sl.lfl11ary of distance and direct ion travel led by le~th interval of male arrl fanale sab lefish tclloed off 
the west coast of Vancouver Island during 1978 and recaptured 1978-1981. 

Distance fran release area (km) arrl l)"'edaninant direct ion 

Release 1978 1979 1980 1981 
lenoth 
( an) Sex <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 

<50 ~ No. of fish 1 

>50 M&F No. of fish 8 1 l(S) 61 3 3(5) 95 1 3(S) 14 2 1 (S) 
2(N) l(N) l(N) 2(S) 7(S) ll(N) 17(S) 5(S) 9(N) 5(N) 7(S) 4(N) 

36(N) 6(N) 12(N) 6(N) 3(N) 

50-55 M No. of fish 1 3 
l(N) 2(N) 

56-60 M No. of fish 1 2 2 l(S) 2 
1 (N) l(S) l(N) 

>60 M No. of fish 1 (S) 13 1 1 (N) 15 2(S) 1 2(S) 
7(N) l(N) 4(S) 2(N) 2(N) 

50-60 F No. of fish 1 l(N) - 2(N) 2 l(S) 
l(N) 

61-70 F No. of fish 2 14 1 27 1 1 (S) 1 3(S) 2(N) 
2(N) 2(S) 3(S) l(N) l(N) 

2(N) 1 (N) 

>70 F No. of fish 2 1 28 1 3(N) 40 3(N) 1 (N) 8 1 1 (N) 
l(N) l(S) l(S) 9(S) 2(N) 2(S) 

3(N) 2(N) 6(N) l(N) 

w 
0 



Tab le 16. Surmary of distance and direct ion travel led for male and female juvenile sc0 lefish t~qed insrore durirq 1979 
and recaptured 1979-1982. 

Distance fran release area (km) and P"edaninant direction 

Release 1979 1980 1981 1982 
length 

( cm) Sex <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 <50 50-200 >200 

<50 t--1&F No. of fish 15 61 13 2 6 6 6(S) 3 2 4(S) 
6(S) 8(S) 12(N) l(S) 4(S) 30(N) 6(S) 36(N) 

26(N) 3(N) 4(N) 

>50 t-1&F No. of fish 1 3 1 (S) 2(N) 1 2(S) 2 2(S) 
6(N) l(S) 2(N) 

<50 M No. of fish 3 - 14 5 1 3 2 lO(N) 3 1 2(S) 
2(S) lO(N) 5(N) 2(S) 1 (S) 18 (N) 

3(S) 2(N) 2(N) w 
....... 

>50 M No. of fish l(N) - l(N) 

<50 F No. of fish 3 - 29 6 1 1 4 15(N) 1 l(S) 
2(S) 4(S) 2(N) 1 (S) 1 (S) 4(S) 15 (N) 

15(N) l(N) 2(N) 

>50 F No. of fish 1 3 1(S) l(N) - 1 2(S) 2 1 (N) 
4{N) 1 (S) 
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Table 17. ExclJ1)les of roonthly recoveries of saolefish at various distances fran 
release areas for each tagging cruise, 1977-1981. 

Distance 
fran 

release 
area Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Uec 

1977 
Queen Charlotte Islands - July 1977 release 

<SU 65 35 16 0 
50-200 km 2 3 7 0 
>200 km 0 2 1 1 
Total 67 40 24 1 

1978 
Queen Charlotte Island - July 1977 release 

<50 km 0 5 83 105 0 97 6U 66 66 4 
50-200 km 1 u 47 14 2 14 7 6 22 u 
>200 km 0 7 6 4 0 3 2 2 0 1 
Total 1 12 136 123 2 114 69 74 88 5 

1979 
~ueen Charlotte Islands - July 1977 release 

<50 km 22 8 15 17 7 25 9 0 1 5 1 0 
50-200 km 1 2 2 4 3 7 7 7 8 4 10 2 
>200 km 2 0 2 3 5 14 8 6 7 6 1 u 
Total 25 10 19 24 15 46 24 13 16 15 12 2 

1980 
Queen Charlotte Islands - July 1977 release 

<50 km 0 5 1 10 3 12 8 11 8 6 0 
50-200 km 1 4 0 4 3 3 3 15 3 1 0 
>200 km 1 0 0 4 11 6 0 5 4 3 1 
Total 2 9 1 18 17 21 11 31 15 10 1 

1981 
wueen Charlotte Islands - July 1977 release 

<50 km 0 1 s 5 5 7 3 3 2 3 
50-200 km 4 11 4 0 1 2 2 1 0 0 
>200 Km 0 4 5 4 3 0 2 5 0 0 
Total 4 16 14 9 9 9 7 9 2 3 



T~le 18. Nurrter (percent) of t~ged a:lult sab lefish recaptured in the Cana:li an ard Unite:l States zones 
fran all releases. 

Recovery area 1977 1978 1979 1900 1981 1982 Total 

U.S. zone south 2( 0.2) 20( 1.4) 14( 0.6) 23( 1.4) 21( 1.8)) 80( 1.1) 
of Canada 

Canada 134(97.1) 851(97.9) 1268(90.2) 2045(87.4) 1474(88.2) 1084(91.0) 6856(90.0) 

U.S. zone north 4( 2.9) 14( 1.6) ~( 6.4) 105( 4.5) 86( 5.1) 60( 5.0) 359{ 4. 7) 
of Cana:la 

Unknown 2( 0.2) 27 ( 1.9) 175( 7.5) 89{ 5.3) 26( 2.2) 319( 4.2) 

Total ll3 869 1405 2339 1672 1191 7614 

w 
w 
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Recaptures up to December 31, 1982 have been considered, however, the annual 
percentages have fluctuated l.ittle since 1979. If recapture percentages are 
considered by release year (Table 19), there has been a rather constant 
percentage of recoveries in each area from each of the releases. 

Table 19. Percent of tagged adult sablefisn recaptured in waters off 
Canada and off Al ask a (in parenthesis). 

Year of Year of release 
recovery 1977 1978 1979 1980 1981 

1977 97 .1( 2.9) 
1978 ~7.2( 2.2) 100.0(0) 
1979 78.0(17.0) 90.1(6.8) 94.2(l.8) 
1980 87 .1( 9.0) 88.2(6.9) 87.8(3.5) 86.4(3.9) 
1981 84.5( 5.4) 90.6(7.8) 82.3(4.6) 92.8(3.3) 90.0(10.0) 
1982 80.9( 4.4) 92. 3( 7. 7) 93.6(2.4) ~0.9(3.8) 90. 5 ( ti. 0) 

By December 31, 1982 there were 359 fish recaptured off Alaska. If 70% of the 
recaptures were not reported (Bracken, 1982) then 610 fish or 7.8% of all 
recaptures were made off Alaska. 

The exploitation rate for sablefish has been estimated as 0.1 for the Canadian 
zone (Mcfarlane, unpublished) and about 0.1 for the United States zone off 
Alaska (Balsiger, unpublished}. In both cases it was clear that the estimated 
exploitation rate was only approximate, however, it does indicate that the 
ratio of removals to total biomass from the two areas is similar and that once 
non-reporting is considered, the recovery percentages in the two zones are 
directly comparable. 

Using the results of the tagging study, it was estimated that the adult 
biomass in the Canadian zone was approiimately 38,000 t (Mcfarlane and 
Beamish, 1983b). Assuming this estimate was constant from 1977 to 1982 and 
assuming an emigration percentage of 7.8% for this same period, then 
approximately 2,855 t of sablefish moved into the waters off Alaska over tnis 
period (and a much smaller amount into waters south of the Canadian zone). 
Since the recovery percentages have not steadily increased in the United 
States zone to the north (Table 19), either the bulk of tne tagged fish moved 
there shortly after release or subsequently moved back into the Canadian 
zone. As mentioned there may also be unknown problems with the reporting of 
the recaptures. Since this study showea that most sablefish do not undergo 
extensive monthly or annual movements, it is probable that there is not an 
annual movement of 7.8% of the biomass between the Canadian and United States 
zones. Fortunately, to compare the amount of movement between tne United 
States zone to the north, and Canada, it is not necessary to resolve how 
movement occurred if the pattern was similar. 

Over the period 1978 to 1982, 19,304 sablefish were tagged in waters north of 
the Canadian zone (Bracken, & Shaw, personal communication). A total of 301 
were recovered in the Canadian zone and 745 in the United States zone. After 
correcting the recoveries in the United States zone for a 70% non-reporting 
rate and assuming full reporting in the Canadian zone, the proportion taken 
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in the Canadian zone was 19.2% of all recoveries. No biomass estimate is 
available for sablefish in the United States zone, but it has been estimated 
that the equilibrium yield in the Gulf of Alaska for 1Y81 was between 11,000 
and 12,000 t (Balsiger, 1982). Assuming tne Canadian quota of 3,500 t is an 
equilibrium yield for the Canadian zone and that these estimates are 
proportional to biomass then it can be assumed that there is approximately 
three times the biomass of sablefish in the Gulf of Alaska as off Canada. If 
the 19.2% recovery rate in the Canadian zone of tagged sablefish from the 
United States zone is representative of movement into the Canadian zone and 
biomass in the Gulf of Alaska is three times the biomass of Canada then 
approximately 21,080 t of adults have moved, during 1978-82 into the Canadian 
zone or about 7.4 times the number that have moved into the United States 
zone. 

The 21,080 t estimate probably is high because the tagging studies indicate 
that there has not been an extensive amount of long range movement, i.e. fewer 
fish released off Vancouver Island were found in the waters off Alaska than 
fish released off ~ueen Charlotte Islands (Fig. 1). Most exchange has been 
between boundary areas (Fig. 3). Because the United States tagging program 
released fish just north of the Canadian zone, it would be expected that a 
relatively large number of recoveries would be made in the Canadian zone 
without migrating more than 200 km. Thus, it is probably more accurate to 
compare movement between the Canadian zone and the Southeastern-Yakutat INPFC 
areas. The equilibrium yield in the combined INPFC areas of Southeastern and 
Yakutat, i11111ediately north of the Canadian zone was about the same as that 
estimated for the latter zone, suggesting that the biomass was similar to that 
found off Canada. Assuming equal biomass, then 7,027 tor approximately 2.5 
times as many adults moved into the Canadian zone as into the United States 
zone. 

At this time it has not been possible to obtain detailed release and recovery 
information on the United States tagging program off Alaska. Ideally only 
recoveries at a distance of more than 200 km that also traverse the boundary 
between each country should be compared. When this is done it is possible 
that there may be more equal exchange of fish. It is clear, however, that 
there is an exchange and that it is probable more adults move into Canadian 
waters than move into waters off Alaska. 

The very definite migration of juveniles into the waters off Alaska and the 
apparent disproportionate number of adults that move into the Canadian zone 
from the Gulf of Alaska suggest a migratory pattern in which juveniles leaving 
the Canadian zone eventually return to "hon~ ground". An alternative 
possibility is that juveniles undergo extensive dispersion northward and 
adults undergo shorter movements southward. In the boundary area between the 
Gulf of Alaska and the Canadian zone these relatively short movements result 
in a net movement into the Canadian zone. Since the majority of recaptures 
have been in the release area, a movement of more than 200 km appears confined 
to a relatively small segment of the population. Also if the rather constant 
percentage of fish recovered beyond 200 km is real, then fish may have moved 
out of the release area over a short period with very little subsequent 
movement or with a relatively small number of fish constantly moving in and, 
out of the release area. 



- 36 -

From the observed movement into the United States zone including the extensive 
movements of a few sablefish, we infer that there is interbreeding throughout 
the range and that sablefish off the west coast of North Pmerica belong to one 
population. However, the difference in migratory behaviour between releases 
off the Queen Charlotte Islands and Vancouver Island and the relatively large 
number of fish that remained in the immediate release area after 5 years 
indicate the population is composed of sub-populations or stocks. 

Implications for management 

The tagging study has shown that separate management problems occur for 
juveniles and adults. The estimate of 20,000 t of juveniles from the Canadian 
zone that would be recruited from the 1977 year-class to the fishery off 
Alaska is approximately 60 to 75% of the 1977 year-class that was reared in 
Queen Charlotte Sound and Hecate Strait. The 1979 year-class appears to De 
behaving similarly. If this pattern applies to all incoming year-classes then 
Queen Charlotte Sound and Hecate Strait must be reyarded as important nursery 
areas for sablefish recruited into the United States fishery -- Just how 
important depends on the contribution of nursery areas off Alaska itself. The 
loss to the Canadian fishery is important and a fishery for juveniles in the 
Candian zone would appear to affect subsequent recruitment to the fishery off 
Alaska. 

The study has also shown that a small out rather constant percentage of adults 
moves into the waters off the United States. Most of this movement is into 
the waters in the uulf of Alaska. Movement into the Canadian zone of possibly 
2 to 3 times the amount that moved out, occurs from the Gulf of Alaska. 
Whether or not this movement is sufficient to require joint management 
involving larger regulatory areas than now exist, involves a consideration of 
the economic conditions in the Canadian sablefish fishery. If one area were 
overexploited (e.g., the Queen Charlotte Islands area), would natural 
recruitment, immigration and emigration be sufficient to maintain the 
stability of the fishery in that particular area? In other words, would 
sablefish behave in such a way that the area would be restocked sufficiently 
quickly to maintain the industry? At present there are a number of vessels 
that are entitled to participate in the fishery but do not, indicating that at 
current prices it is not economical for many of these boats to fish. Thus, 
the reduction of fishing privileges, even for a few years, probably will 
result in severe economic hardships for those currently fishing. The filoount 
of movement observed from this tagging study and the irregularity of 
recruitment (Mcfarlane and Beamish, 1983b) indicate that depleted local stocks 
would not be rebuilt quickly. Vessels that depended on fishing these stocks 
probably could not survive financially during the time required to rebuild 
stocks. These considerations, the observations that most recoveries over the 
past~ years have been close to the release area, and the differences in 
movement patterns within the Canadian zone, indicate that adult sablefish in 
the Canadian zone should be managed separately and not as part of one large 
stock found off the west coast of North America. 
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