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RECRUITMENT TO LINGCOD POPULATIONS NEAR SEWARD, ALASKA
DURING 1994 AND 1995.

Doug Vincent-Lang
Alaska Department of Fish and Game, Sport Fish Division, 333 Raspberry Road,
Anchorage, AK 99518, USA

ABSTRACT

Vincent-Lang, D. 1995. Recruitment to lingcod populations near Seward, Alaska during 1993 and 1994.
Alaska Department of Fish and Game, Fishery Manuscript No. 95-XX, Anchorage.

Lingcod were collected from marine waters near Seward, Alaska during 1993 and 1994 to assess
recruitment. To make data comparable to past information, lingcod were collected using hook and line jig
gear fished in a similar manner and at similar depths as the sport fishery. For each captured lingcod, the
location, depth, and date of capture was recorded. Captured lingcod were measured to the nearest 0.5 cm
total length and sexed based on external characteristics. Ten lingcod were collected from within
Resurrection Bay during 1993 and 13 from within Resurrection Bay during 1994. The small number of
lingcod caught suggests a relatively low abundance of lingcod continues within Resurrection Bay. No
lingcod under 75 cm were sampled during 1993, suggesting recruitment had yet to occur. During 1994,
two lingcod under 75 cm were collected, suggesting that some recruitment may be occuring; however,
sample sizes are small. One hundred fourty-eight and 153 lingcod were collected from waters in the
vicinity of the Chiswell Islands, outside Resurrection Bay during 1993 and 1994, respectively. Two
lingcod under 75 cm were collected during 1993 and none under this length were collected during 1994.
This continues the decline observed since 1987 in the proportion of lingcod under 75 c¢m, suggesting
recruitment has yet to occur in the vicinity of the Chiswell Islands. Ninety-five lingcod were weighed to

the nearest 0.5 kg and a length-weight relationship (InWTkg =-12.29 + 3.17{InTL,,]) was calculated.
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INTRODUCTION

The status of lingcod Ophiodon elongatus in the Central Gulf of Alaska (Figure 1) has historically been
monitored through evaluation of fishery-based, time-series statistics. Trends in these statistics have
indicated that "fishing-out” and declines in recruitment have occurred since 1987, most notably for marine
waters accesible from Seward (Vincent-Lang and Bechtol 1992; Meyer 1993). To conserve depressed
lingcod populations and to allow the populations to rebuild to levels capable of supporting a sustained
harvest, new regulations governing the prosecution of commercial and sport lingcod fisheries in the Central
Gulf of Alaska were implemented in 1993. The new regulations include a complete closure of
Resurrection Bay to the commercial and sport harvest of lingcod, a reduced sport bag and possession limit
for waters outside Resurrection Bay (from 2 per day and 2 in possession to 1 and 1, respectively), a
spawning and nest guarding season closure (from January 1 through June 30), and a minimum size limit of
35 inches or 89 cm total length (established to assure that lingcod have an opportunity to spawn prior to

their availability to the fishery).

The adoption of the complete fishery closure within Resurrection Bay and the minimum size limits area-
wide has altered the age and length compositions of the harvest and has therefore compromised our ability
to utilize age and length based harvest statistics to monitor population status and recruitment. To evaluate
the status and recovery of depressed stocks it has therefore become necessary to conduct fishery-
independent sampling. This approach is currently being used to monitor population status and recruitment
of lingcod off the coast of Washington (Tom Jageilo, Washington Department of Fisheries, Olympia WA,
personal communication). Other statistics to assess and monitor population status and recruitment,
including estimation of abundance through tagging or cohort analyses and catch-per-unit-effort, were

evaluated; however, were not chosen due to the high cost necessary to guarantee success.

This report summarizes findings of fishery-independent lingcod sampling conducted near Seward during
1993 and 1994. The primary objective of this sampling was to monitor recruitment to the population at
large prior to their availability to the fishery at 35 inches (89 cm). Research has indicated that recruitment
within lingcod populations both within Resurrection Bay and in the vicinity of the Chiswell Islands (Figure
2) has decreased since 1987 (Meyer 1993). Bargmann (1985) has shown recruitment of lingcod to be
highly variable, with strong surges in recruitment occuring only every 7 to 10 years. If recruitment to the
population at large is not observed in the near future, further restrictions to the lingcod fisheries in the

vicinity of the Chiswell Islands may be necessary to protect lingcod from overfishing.
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Figure 2. Areas sampled within Resurrection Bay during 1993 (solid circles) and 1994 (hatched circles).



METHODS

During 1993, lingcod were sampled during August and early September inside Resurrection Bay using a
department-owned 22 foot Seasport. A commercial charter was used to collect lingcod during September,
1993 in the vicinity of the Chiswell Islands. During 1994, a commercial charter was used to collect

lingcod during September both in the vicinity of the Chiswell Islands and from within Resurrection Bay.

To make data comparable to past information, lingcod were collected using hook and line jig gear fished in
a similar manner and at similar depths as the sport fishery. The location (GPS coordinates), depth (nearest
6 feet), and date of capture was noted for each captured lingcod. During 1994, the jig size used to collect
lingcod was also recorded over concern that large jigs were not capturing smaller lingcod. All captured
lingcod were measured to the nearest 0.5 cm total length and sexed based on the presence or absence of
anal papilla. After sampling, lingcod were returned to the water near their capture location. A record was
kept of the areas, and depths fished regardless of the number of fish caught. In addition, the number of
angler-days of effort expended to collect lingcod from within Resurrection Bay and in the vicinity of the
Chiswell Islands was kept. An angler-day is defined as one angler fishing for one day regardless of the
hours fished.

Scatter plots were used to determine if there were any relationships between sex or length as a function of
depth of capture or jig size. A binomial probability distribution was used to detect whether at least 3%
recruitment (determined as lingcod under 70 cm) had occured in populations in the vicinity of the Chiswell
Islands. Seventy-five cm was determined to be the length of recruitment as this length represents the

length of 50% maturity (Vincent-Lang and Bechtol 1992).

During 1993, 95 lingcod were weighed to the nearest 0.5 kg and a length-weight relationship was

calculated based on the linear relationship between the natural logs of weights as a function of lengths.

FINDINGS

Within Resurrection Bay:

Thirty-two angler-days during August and early September 1993 and 12 angler-days during September,
1994 were expended within Resurrection Bay to collect lingcod. Many areas throughout the bay which
historically supported lingcod were sampled (Figure 2). In spite of this relatively extensive fishing effort,
only 10 lingcod were sampled during 1993 and 13 lingcod during 1994 (Appendix Table I). The sex ratio
of the sampled lingcod varied by year: 40% males: 60% females during 1993 (n=10) and 69% males: 31%
females during 1994 (n=13). There appeared to be no relationship between the depth at which female



lingcod were caught versus their size during either 1993 or 1994 (Figure 3). There did appear to be a
relationship between the depth at which male lingcod were caught versus their size during 1993, however
sample sizes were small and this relationship did not hold during 1994 when sample sizes were larger
(Figure 3). During 1993, no lingcod under 75 cm were sampled, suggesting recruitment had yet to occur.
During 1994, two lingcod under 75 cm were collected, suggesting that some recruitment (15%, SE=10%)

may have occured; however, sample sizes were small.

Outside Resurrection Bay:

Twelve and ten angler-days were expended from September 22-23, 1993 and September 20-21, 1994,
respectively, to collect lingcod in the vicinity of the Chiswell Islands. Many areas in the vicinity of the
Chiswell Islands which support lingcod harvest were sampled (Figure 4). One hundred fourty-eight
lingcod were collected during 1993 and 153 lingcod were collected during 1994 (Appendix Table 2).
There appeared to be no relationship between the depth at which lingcod were caught versus their size
during either 1993 or 1994 (Figure 5). The sex ratio of the sampled lingcod was 29% males: 71% females
during 1993 (n=143) and 37% males: 63% females during 1994 (n=153). Females were captured
throughout the depth range sampled, while males were caught only from depths shallower than 180 feet
during 1993; however, this did not prove to be the case during 1994 (Figure 5). Large jigs caught both
large and small lingcod while small jigs caught predominately small lingcod (Figure 6), indicating that

large jigs can capture small lingcod.

Two lingcod under 75 cm were sampled during 1993 and no lingcod under this length were sampled during
1994 (Figure 7). This continues the decline observed since 1987 in the proportion of fish under 75 ¢cm
(Table I). Also, the mode of length frequency distribution (95 cm in 1993 and 105 cm in 1994) continues
to shift to the right as compared to previous years harvest sampling efforts (Figure 8). In combination, this

indicates that recruitment has yet to occur in the vicinity of the Chiswell Islands.

The mode of the length frequencies continues a shift to the right unabated from 1992 through 1993 (Figure
8). Based on this, it appears that the fishery-independent sampling is representative of the population

previously sampled and has not comprimized our time-series of data used to evaluate recruitment.

Length-Weight Relationship:

Ninety-five lingcod were both weighed and measured during 1993. The length-weight relationship for
these fish is shown in Figure 9 and is defined by the following equation:

I'WTjg = -12.29 + 3.17(InTLp,).
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Table 1. Percent of lingcod sampled from waters accessible from Seward
which were under 75 cm, 1987-1994,

Year Percent under 75 cm Sample Size
1987 315 168
1988 13.5 57
1989 20.7 405
1990 1.5 361
1991 4.6 609
1992 22 471
1993 1.4 143
1994 0.0 153
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RECOMMENDATIONS
Within Resurrection Bay:

The small number of lingcod caught suggests a relatively low abundance of lingcod continues within
Resurrection Bay. Length data indicate that some recruitment may have occured within Resurrection Bay;
however, sample sizes are small. Based on the apparent low abundance, I recommend that Resurrection
Bay remain closed to recreational and commercial lingcod fishing until sufficient lingcod are present to

sustain a harvest, likely many years.

Qutside Resurrection Bay:

The continuing decline in the proportion of lingcod under 75 cm in the vicinity of the Chiswell Islands
since 1987 suggests that little recruitment has occurred in lingcod management units near Resurrection
Bay. Based on this, I recommend that the restrictive bag and possession limits currently in place for this
area remain in effect. If recruitment to this management unit is not observed in the near future, further
restrictions to the lingcod fisheries near Resurrection Bay may be necessary to assure populations are not

over-fished. 1 recommend continuing the collection of fishery-independent length sampling during 1995.
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Appendix Table 1. Data on lingcod sampled within Resurrection Bay during 1993 and 1994,

a 930802 F
a 930803 | 59 | 50.66 | 149 | 24.22 75 104.0( F
d 930803 | 59 | 50.03 | 149 | 23.13 110 98.0] M
a 930803 | 59 | 52.75 | 149 | 21.56 175 8701 F
a 930804 | 59 | 5293 | 149 223 100 101.0{ F
a 930804 | 59 | 52.67 | 149 | 21.84 88 90.5| F
a 930811 | 59 | 5293 | 149 | 32.86 81 96.0| F
a 930827 | 59 | 51.13 | 149 | 23.07 78 75.8| M
a 930827 | 59 | 51.13 | 149 | 23.07 91 78.5] M
a 930827 | 59 | 51.13 | 149 | 23.07 89 84.0| M
a 940929 [ 59 | 50.15 | 149 | 23.37 180 80.5| F
a 940929 [ 59 | 52.69 | 149 | 21.87 90 91.5| M
a 940929 [ 59 | 52.69 | 149 | 21.87 90 90.5| M
a 940929 | 59 | 52.60 | 149 | 3341 48 830 M
a 940929 | 59 | 52.60 | 149 | 33.41 66 77.0{ M
a 940929 | 59 | 52.60 | 149 | 3341 96 83.0| M
a 940929 | 59 | 52.86 | 149 | 33.02 48 103.0] M
a 940929 | 59 | 53.03 | 149 | 32.96 78 86.5| M
a 940929 | 59 | 53.03 | 149 | 32.96 96 95.5| F
a 940929 § 59 | 53.03 | 149 | 32.96 72 615 F
a 940929 | 59 | 55.09 | 149 | 28.18 30 77.5] M
a 940929 | 59 | 55.09 | 149 | 28.18 30 66.0l M
a 940929 | 59 | 55.09 | 149 | 28.18 66 111.5( F

4 Not tagged.
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the

Chiswell Islands, during 1993 and 1994 (1 of 8).

18

a 930922 | 59 | 36.86 | 149 | 36.66 155 19.0 119.5( F
a 930922 | 59 | 36.86 | 149 | 36.66 155 8.5 910l M
a 930922 | 59 | 36.91 149 | 36.59 117 7.5 86.0] M
a 930922 | 59 | 3695 | 149 | 36.69 98 12.5 106.5| F
a 930922 | 59 | 36.48 | 149 | 37.69 103 10.0 945| M
a 930922 | 59 | 36.48 | 149 | 37.69 103 16.0 1120 F
a 930922 | 59 | 36.48 | 149 | 37.69 103 7.0 86.0] M
a 930922 | 59 | 36.48 | 149 | 37.69 103 5.5 825 M
a 930922 | 59 | 36.48 | 149 | 37.69 103 11.0 110.5| M
a 930922 | 59 | 3236 | 149 | 39.02 120 13.0 1120 F
a 930922 | 59 | 32.36 | 149 | 39.02 120 7.3 945 F
a 930922 | 59 | 3236 | 149 | 39.02 120 20.0 127.0] F
a 930922 | 59 | 32.36 | 149 | 39.02 120 7.5 96.0| F
a 930922 | 59 | 32.36 | 149 | 39.02 120 9.5 100.5| F
a 930922 | 59 | 32.36 | 149 | 39.02 120 9.5 98.0f M
a 930922 | 59 | 3236 | 149 | 39.02 120 14.5 111.0] F
a 930922 | 59 | 3236 | 149 | 39.02 120 9.0 95.5| M
a 930922 | 59 | 32.36 | 149 | 39.13 120 6.0 90.5| F
a 930922 | 59 | 32.36 | 149 | 39.13 120 10.0 97.01 F
a 930922 | 59 | 32.41 149 | 39.13 114 6.5 89.5| F
a 930922 | 59 | 32.41 149 | 39.13 114 9.5 100.5] F
a 930922 | 59 | 32.41 149 | 39.13 114 9.0 96.5| M
a 930922 | 59 | 32.41 149 | 39.13 114 9.0 100.5] F
a 930922 | 59 | 32.41 149 | 39.13 114 9.0 975 F
a 930922 | 59 | 32.41 149 | 39.13 114 9.25 92.0] M
a 930922 | 59 | 32.41 149 | 39.13 114 4.0 80.5| F
a 930922 | 59 | 3241 149 | 39.13 114 10.5 98.0 F
a 930922 | 59 | 32.41 149 | 39.13 114 3.0 895 F
a 930922 | 59 | 3241 149 | 39.13 114 21.0 121.5| F
a 930922 | 59 | 27.93 149 | 40.81 108 8.5 98.5| F
a 930922 | 59 | 27.93 149 | 40.81 108 7.5 89.51 F
a 930922 | 59 | 27.93 149 | 40.81 108 9.0 99.0 F
a 930922 | 59 | 27.93 149 | 40.81 108 14.0 108.0] F
a 930922 | 59 | 27.93 149 | 40.81 108 11.0 103.0] F
a 930922 | 59 | 27.93 | 149 | 40.81 108 16.0 112.5| F
a 930922 | 59 | 27.93 149 | 40.81 108 12.0 103.0{ F
a 930922 | 59 | 27.93 149 | 40.81 108 11.5 100.5| F
a 930922 | 59 | 27.93 149 | 40.81 108 7.5

a 930922 | 59 | 27.93 149 | 40.81 108 13.0

a 930922 | 59 | 27.93 149 | 40.81 108 8.5

a 930922 | 59 | 27.93 149 | 40.81 108 12.0

a 930922 | 59 | 27.93 149 | 40.81 108 10.0 100.5) F
a 930922 1 59 | 27.93 149 | 40.81 108 22.0 133.0 F
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (2 of 8).

930922 | 59 | 27.93 149 | 40.81 108 10.0
a 930922 | 59 | 27.93 149 | 40.84 140 15.0 1150 F
a 930922 | 59 | 27.93 149 | 40.84 140 8.0 9225 M
a 930922 | 59 | 27.93 149 | 40.84 140 8.0 92.0] M
a 930922 | 59 | 27.93 149 | 40.84 140 15.0 118.5| F
a 930922 | 59 | 27.93 149 | 40.84 140 10.0 99.0| F
a 930922 | 59 | 27.93 149 | 40.84 140 12.0 103.5) M
a 930923 | 59 | 27.96 149 | 40.69 200 13.5 109.5| F
a 930922 | 59 | 2791 149 | 40.97 120 7.0 89.51 F
a 930922 | 59 | 2791 149 | 40.97 120 11.0 104.5| F
a 930922 | 59 | 2791 149 | 40.97 120 20.0 122.5 F
a 930922 | 59 | 2791 149 | 4097 120 20.0 131.0f F
a 930922 | 59 | 2791 149 | 40.97 120 10.0 104.5| F
a 930922 | 59 | 2791 149 | 40.97 120 9.0 98.5| F
a 930922 | 59 | 2791 149 | 40.97 120 8.0 100.0{ F
a 930922 | 59 | 27.91 149 | 40.97 120 7.0 95.5] F
a 930922 | 59 | 2791 149 | 40.97 120 8.0 93.01 F
a 930922 | 59 | 27.91 149 | 40.97 120 11.0 103.5( F
a 930922 | 59 | 2791 149 | 40.97 120 14.0 110.0f F
a 930922 | 59 | 27.91 149 | 40.97 120 18.0 123.5] F
a 930922 | 59 | 2791 149 | 40.97 120 6.5 88.5| F
a 930922 | 59 | 27.91 149 | 40.97 120 10.5 100.5 F
a 930922 | 59 | 2791 149 | 40.97 120 23.0 125.5| F
a 930922 | 59 | 27.91 149 | 40.97 120 12.0 102.5{ F
a 930922 | 59 | 27.91 149 | 40.97 120 8.5 96.5| F
a 930922 | 59 | 27.91 149 | 40.97 120 12.0 103.0] F
a 930922 | 59 | 2791 149 | 40.97 120 7.0 88.0] M
a 930922 | 59 | 27.91 149 | 40.97 120 9.5 97.11{ F
a 930922 | 59 | 2791 149 | 40.97 120 11.0 107.5| F
a 930922 1 59 | 2791 149 | 40.97 120 7.5 94.0) M
a 930922 | 59 | 2791 149 | 40.97 120 8.5 96.0] M
a 930922 | 59 | 2791 149 | 40.97 120 19.0 127.5 F
a 930922 | 59 | 2791 149 | 40.97 120 8.0 87.0] F
a 930922 | 59 | 27.91 149 | 40.97 120 9.0 940l M
a 930922 | 59 | 27.91 149 | 40.97 120 7.0 86.5| M
a 930922 | 59 | 2791 149 | 40.97 120 8.5 96.0] M
a 930922 | 59 | 2791 149 | 40.97 120 6.5 96.0| M
a 930922 | 59 | 2791 149 | 40.97 120 19.0 125.0) F
a 930922 | 59 | 27.91 149 | 40.97 120 10.5 102.0| F
a 930922 | 59 | 2791 149 | 40.97 120 22.0 1335 F
a 930922 | 59 | 27.91 149 | 40.97 120 13.5 103.0| F
a 930923 | 59 | 31.03 149 | 40.68 228 13.0 110.5 F
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (3 of 8).

a 930923 40.68 . F
a 930923 | 59 | 31.10 | 149 | 40.60 180 19.5 120.0] F
a 930923 | 59 | 31.10 | 149 | 40.60 180 3.0 73.0] F
a 930923 | 59 | 31.00 | 149 | 40.71 264 16.0 1170 F
a 930923 | 59 | 31.00 | 149 | 40.71 264 9.0 99.5| F
a 930923 | 59 | 31.00 § 149 | 40.71 264 12.0 100.5] F
a 930923 | 59 | 27.97 | 149 | 40.55 126 10.0 102.0] F
a 930923 | 59 | 29.86 | 149 | 3748 132 7.5 925 F
a 930923 | 59 | 29.86 | 149 | 37.48 132 10.5 98.5| F
a 930923 | 59 | 27.54 | 149 | 40.73 180 9.0 94.5| F
a 930923 | 59 | 27.54 | 149 | 40.73 180 7.5 88.0] M
a 930923 | 59 | 27.54 | 149 | 40.73 180 9.0 96.5| M
a 930923 | 59 | 27.54 | 149 | 40.73 180 8.5 96.0| F
a 930923 | 59 | 27.54 | 149 | 40.73 180 10.0 96.0] F
a 930923 | 59 | 27.54 | 149 | 40.73 180 15.0 110.5] F
a 930923 | 59 | 27.97 | 149 | 40.55 126 925 M
00578 930923 | 59 | 27.97 | 149 | 40.70 72 94.0| M
00588 930923 | 59 | 27.97 | 149 | 40.70 72 95.0] F
00580 930923 | 59 | 27.97 | 149 | 40.70 72 130.5) F
00582 930923 | 59 | 2797 | 149 | 40.70 72 920 M
00581 930923 | 59 | 2797 | 149 | 40.70 72 84.0| F
00589 930923 | 59 | 27.97 | 149 | 40.70 72 745 M
00584 930923 | 59 | 28.10 | 149 | 40.68 112 88.0] F
00583 930923 | 59 | 28.10 | 149 | 40.68 112 118.0] F
00586 930923 | 59 | 28.10 | 149 | 40.68 112 105.0f F
00587 930923 | 59 | 28.10 { 149 | 40.68 112 100.5| M
00590 930923 | 59 | 28.10 | 149 | 40.68 112 125.0f F
00591 930923 59 27.92 149 40.90 168 99.0l M
00592 930923 | 59 { 27.92 | 149 | 40.90 168 94.5] F
00593 930923 | 59 | 27.92 | 149 | 40.90 168 9225l M
00594 930923 | 59 | 27.92 | 149 | 40.90 168 86.0] M
00595 930923 | 59 | 27.96 | 149 | 40.58 117 92.00 M
00596 930923 | 59 | 27.96 | 149 | 40.58 117 83.00 M
00597 930923 | 59 | 27.93 149 | 40.64 117 97.5| F
00598 930923 | 59 | 27.93 149 | 40.64 117 118.0f F
00599 930923 | 59 | 27.85 | 149 | 40.89 223 95.0] F
00650 930923 | 59 | 32.41 149 | 39.03 100 111.5| F
00651 930923 | 59 | 32.40 | 149 | 39.09 126 83.0| M
00652 930923 | 59 | 32.40 | 149 | 39.09 126 90.0| F
00653 930923 59 32.40 149 39.09 126 101.0| F
00654 930923 | 59 | 3237 | 149 | 39.34 165 89.0] M
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (4 of 8).

93 .
00656 930923 | 59 | 3237 | 149 | 39.34 165 M
00657 930923 | 59 | 32.55 149 | 38.98 157 970 F
00660 930923 | 59 | 32.55 149 | 38.98 157 1220 F
00661 930923 | 59 | 32.55 149 | 38.98 157 95.5¢ F
00662 930923 | 59 | 32.55 | 149 | 38.98 157 103.0] M
00663 930923 | 59 | 32.30 | 149 | 38.92 123 91.5| M
00664 930923 | 59 | 32.30 | 149 | 38.92 123 99.5| M
00665 930923 | 59 | 3232 | 149 | 39.05 151 870l M
00666 930923 | 59 | 31.08 | 149 | 36.61 138 870 M
00670 930923 | 59 | 31.08 | 149 | 36.61 138 98.5| M
00671 930923 | 59 | 31.04 | 149 | 36.77 99 90.0( M
00672 930923 | 59 | 31.04 | 149 | 36.77 99 104.0] F
00673 930923 | 59 | 31.04 | 149 | 36.77 99 94.0| F
00674 930923 | 59 | 31.04 | 149 | 36.77 99 875 F
00675 930923 | 59 | 31.04 | 149 | 36.77 99 875 F
00676 930923 | 59 | 30.94 | 149 | 36.80 96 860 F
00677 930923 | 59 | 31.04 | 149 | 36.74 126 99.0] F
00680 930923 | 59 | 31.04 | 149 | 36.74 126 105.0] F
00681 930923 | 59 | 31.04 | 149 | 36.74 126 111.0] F
00682 930923 | 59 | 30.99 | 149 | 36.87 120 103.5¢ F
00690 930923 | 59 | 30.99 | 149 | 36.87 120 810 F
b 940927 | 59 | 33.14 | 149 | 38.82 132 120.0] F
b 940927 | 59 | 33.14 | 149 | 38.82 192 113.0] F
b 940927 | 59 | 33.14 | 149 | 38.82 180 109.0] F
b 940927 | 59 | 33.14 | 149 | 38.82 180 107.0] M
b 940927 | 59 | 33.14 | 149 | 38.82 180 93.0{ M
b 940927 | 59 | 33.14 | 149 | 38.82 180 110.5| F
b 940927 | 59 | 33.14 | 149 | 38.82 180 950 F
b 940927 | 59 | 33.14 | 149 | 38.82 180 102.0] F
b 940927 | 59 | 33.14 | 149 | 38.82 180 122.5| F
b 940927 | 59 | 33.14 | 149 | 38.82 180 995 F
b 940927 | 59 | 33.14 | 149 | 38.82 180 109.0] F
b 940927 | 59 | 33.14 | 149 | 38.82 180 9921 M
b 940927 | 59 | 33.14 | 149 | 38.82 180 120.5 F
b 940927 | 59 | 33.14 | 149 | 38.82 156 120.5} F
b 940927 | 59 | 33.14 | 149 | 38.82 156 124.51 F
b 940927 | 59 | 33.14 | 149 | 38.82 156 129.5] F
b 940927 | 59 1§ 33.14 | 149 | 38.82 156 845 F
b 940927 | 59 | 33.14 | 149 | 38.82 156 705 M
b 940927 | 59 | 32.97 | 149 | 38.96 156 1145 F
b 940927 | 59 | 32.97 | 149 | 38.96 156 106.0] F
b 940927 | 59 | 32.97 | 149 | 38.96 156 131.0] F
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (5 of 8).

b 940927 38.96 F
b 940927 | 59 32.97 149 38.96 156 1230 F
b 940927 | 59 32.97 149 38.96 156 87.5| F
b 940927 59 32.97 149 38.96 198 99.5 F
b 940927 | 59 32.97 149 38.96 198 1130 F
b 940927 | 59 32.97 149 38.96 198 105.5| F
b 940927 | 59 | 32.97 | 149 | 38.96 198 102.0{ M
b 940927 | 59 | 32.97 | 149 | 38.96 198 1000 F
b 940927 | 59 | 32.97 | 149 | 38.96 198 9751 F
b 940927 | 59 | 32.97 | 149 | 38.96 198 1110 F
b 940927 | 59 32.97 149 38.96 216 116.5| F
b 940927 | 59 | 32.97 | 149 | 38.96 216 127.5| F
b 940927 | 59 | 32.97 | 149 | 38.96 216 89.0| M
b 940927 | 59 | 3297 | 149 | 38.96 216 1110} F
b 940927 | 59 32.97 149 38.96 216 895 M
b 940927 | 59 | 32.97 | 149 | 38.96 216 1285 F
b 940927 | 59 | 30.38 | 149 | 37.89 168 124.5] F
b 940927 | 59 | 30.38 | 149 | 37.89 168 99.5| M
b 940927 | 59 | 30.38 | 149 | 37.89 168 94.5| M
b 940927 | 59 | 30.38 | 149 | 37.89 168 118.1] F
b 940927 | 59 30.38 149 37.89 138 9721 M
b 940927 { 59 30.38 149 37.89 138 1024| F
b 940927 { 59 30.38 149 37.89 150 995 F
b 940927 | 59 | 32.97 | 149 | 38.96 192 82.5| M
b 940927 | 59 | 32.97 | 149 | 38.96 132 113.0f F
b 940927 | 59 | 32.97 | 149 | 38.96 132 119.0] F
b 940927 | 59 | 3297 | 149 | 38.96 132 129.0] M
b 940927 | 59 | 32.97 | 149 | 38.96 132 98.0] M
b 940927 59 32.97 149 38.96 132 98.0) M
b 940927 | 59 32.97 149 38.96 168 109.0| F
b 940927 | 59 | 32.97 | 149 | 38.96 168 705 M
b 940927 | 59 30.38 149 37.89 168 130.5| F
b 940927 | 59 30.38 149 37.89 168 78.0] M
b 940927 | 59 30.38 149 37.89 180 1120 F
b 940927 | 59 | 30.38 | 149 | 37.89 180 12401 F
b 940927 | 59 | 30.38 | 149 | 37.89 180 933 M
b 940927 | 59 | 30.38 | 149 | 37.89 180 122.5| F
b 940927 | 59 30.38 149 37.89 180 114.5| F
b 940927 | 59 32.97 149 38.96 168 96.5| M
b 940927 | 59 32.97 149 38.96 168 815l M
b 940927 | 59 32.97 149 38.96 168 130.0] F
b 940927 | 59 32.97 149 38.96 168 102.0| M
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (6 of 8).

b 940927 | 59 | 28.02 { 149 | 40.35 144 1012 M
b 940927 | 59 | 28.02 | 149 | 40.35 120 1112 M
b 940927 | 59 28.02 149 40.35 120 1280 F
b 940927 | 59 | 28.02 | 149 | 40.35 144 116.0] F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1135 F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1055 M
b 940927 | 59 28.02 149 40.35 120 125.0] F
b 940927 | 59 28.02 149 40.35 120 116.5} F
b 940927 | 59 28.02 149 40.35 138 81.5| M
b 940927 | 59 28.02 149 40.35 144 96.5| F
b 940927 | 59 | 28.02 | 149 | 40.35 144 101.0( M
b 940927 | 59 | 28.02 | 149 | 40.35 144 122.5] F
b 940927 | 59 | 28.02 | 149 | 40.35 144 139.5| F
b 940927 | 59 | 28.02 | 149 | 40.35 144 102.1f F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1210 F
b 940927 | 59 | 28.02 | 149 | 40.35 144 113.5| F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1375 F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1163 F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1050 F
b 940927 | 59 28.02 149 40.35 144 107.0] M
b 940927 | 59 28.02 149 40.35 144 112.0] F
b 940927 | 59 | 28.02 | 149 | 40.35 156 855 M
b 940927 1 59 | 28.02 | 149 | 40.35 144 99.5( M
b 940927 | 59 | 28.02 | 149 | 40.35 144 93.0f M
b 940927 | 59 | 28.02 | 149 | 40.35 144 1054} F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1114{ F
b 940927 | 59 | 28.02 | 149 | 40.35 144 1052 M
b 940927 | 59 | 28.02 | 149 | 40.35 144 1082 F
b 940927 59 28.02 149 40.35 144 940l M
b 940927 | 59 | 28.02 | 149 | 40.35 144 92.0( M
b 940927 | 59 28.02 149 40.35 144 111.0f M
b 940927 | 59 | 28.02 | 149 | 40.35 144 111.5] F
b 940927 | 59 | 28.02 | 149 | 40.35 144 96.0| M
b 940927 | 59 28.02 149 40.35 156 142.0] F
b 940927 { 59 | 34.87 | 149 | 37.54 132 925 F
b 940927 | 59 34.87 149 37.54 132 133.5|] F
b 940927 | 59 34.87 149 37.54 132 122.01 F
b 940927 | 59 34.87 149 37.54 132 124.5| F
b 940927 | 59 34.87 149 37.54 132 96.0] M
b 940927 | 59 34.87 149 37.54 132 121.5| F
b 940927 | 59 34.87 149 37.54 132 149.5| F
b 940927 | 59 | 34.87 | 149 | 37.54 48 90.8] M
-continued-

23



Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (7 of 8).

b 940927 37.54 F
b 940927 | 59 | 34.87 | 149 | 37.54 30 1334| F
b 940927 | 59 34.87 149 37.54 264 1114} F
b 940927 | 59 | 34.87 149 37.54 240 904 M
b 940927 | 59 | 34.87 149 37.54 90 1040l M
b 940927 | 59 | 34.87 149 37.54 90 940 M
b 940927 59 34.87 149 37.54 90 79.0) M
b 940927 | 59 34.87 149 37.54 138 101.0] M
b 940927 | 59 34.87 149 37.54 138 96.0| M
b 940927 | 59 | 34.87 149 37.54 96 104.0} M
b 940927 | 59 34.87 149 37.54 96 105.5| M
b 940927 | 59 | 34.87 | 149 | 37.54 168 850 M
b 940927 | 59 34.87 149 37.54 168 970l M
b 940927 | 59 | 34.87 149 37.54 168 109.5| M
b 940927 | 59 3543 149 37.74 66 1012 M
b 940927 | 59 | 34.87 149 37.54 66 1024| F
b 940927 | 59 34.87 149 37.54 66 740 M
b 940927 | 59 3543 149 37.74 108 96.11 F
b 940927 | 59 | 28.02 149 | 40.35 108 1042 M
b 940927 | 59 | 28.02 149 | 40.35 108 119.7} F
b 940927 | 59 | 28.02 | 149 | 40.35 108 104.1}f F
b 940927 | 59 | 28.02 149 | 40.35 270 103.5| M
b 940927 | 59 | 28.02 149 | 40.35 270 107.0] F
b 940927 | 59 | 28.02 149 | 40.35 270 102.0] F
b 940927 | 59 28.02 149 40.35 108 102.0] F
b 940927 | 59 28.02 149 40.35 108 1110 F
b 940927 | 59 28.02 149 40.35 108 111.6] F
b 940927 | 59 28.02 149 40.35 108 108.4| F
b 940927 | 59 28.02 149 40.35 108 103.6] F
b 940927 | 59 | 28.02 149 | 40.35 180 1114 M
b 940927 | 59 | 28.02 149 | 40.35 180 133.0] M
b 940927 | 59 | 28.02 149 | 40.35 180 920 M
b 940927 | 59 28.02 149 40.35 180 106.0| F
b 940927 | 59 28.02 149 40.35 180 115.5| F
b 940927 1 59 28.02 149 40.35 180 1245 F
b 940927 | 59 28.02 149 40.35 180 101.0| F
b 940927 | 59 28.02 149 | 40.35 180 1020 M
b 940927 | 59 28.02 149 40.35 180 1344| F
b 940927 | 59 | 28.02 149 | 40.35 180 114.5} F
b 940927 | 59 | 28.02 149 | 40. 35 180 128.5] F
b 940927 | 59 | 28.02 149 40.35 180 109.5| F
b 940927 | 59 | 28.02 149 | 40.35 180 122.5| F
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Appendix Table 2. Data on lingcod sampled outside Resurrection Bay, in the vinicity of the
Chiswell Islands, during 1993 and 1994 (8 of 8).

b 940927 | 59 . 149 F
b 940927 | 59 | 28.02 | 149 | 4035 180 100.5| M
b 940927 { 59 | 28.02 149 | 40.35 180 95.0 M
b 940927 | 59 | 28.02 | 149 | 40.35 180 120.0] F
587° 940927 | 59 | 28.02 149 | 40.35 180 107.0 M

b 940927 | 59 | 28.02 149 | 40.35 180 112.0] F

4 Sacrificed for genetic sampling, not tagged.

b Not tagged.

€ Recapture.
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