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D. ROGERS

INTRODUCTION 1998 and Witteveen 1998) and distributed to sponsors

. . . under separate cover.
The salmon fisheries on the Alaska Peninsula have a long

history dating back to the early 1900s. The June fisheries
in the Shumagin Islands and south of Unimak Island, which
are collectivel_y called the False Pass fishery or South P;l;lé—lse pass
insula June fishery, target on non-local sockeye salmon
(Oncorhynchus nerBaprimarily bound for Bristol Bay  The accuracy of estimates of the annual runs (catch and
(Eggers et al. 1991, Rogers 1990). Non-local chum salmesctapement) of sockeye and chum salmon to major North
(O. ketg are also caught by the purse seine and gillneacific regions varies considerably. Annual catch statis-
fleets. In recent years, the June fisheries have beenties for sockeye and chum salmon since the 1950s are fairly
stricted by quotas on both species. After June, most of Heeurate (probably within 10%) for most North American
gillnet fleet moves to the north side of the peninsula tegions and Japan, but less so for Russia. There are accu-
target on local stocks of sockeye while the seine fleet teate annual escapement estimates for sockeye salmon for
gets primarily on pink salmor®( gorbuschiin August. most runs since the mid-1950s, but estimates for chum
The salmon fisheries on the Alaska Peninsula have feslmon escapements are either lacking, inaccurate, or only
qguently been subject to proposed restrictions at annashilable for recent years. For most regions of Alaska,
meetings of the Alaska Board of Fisheries by fishermexcept the Arctic-Yukon-Kuskokwim (A-Y-K), chum
from other areas of Alaska. Claims are often made tlsgtimon runs coincide with more valuable sockeye or more
catches of non-targeted salmon (chum salmon in the Juenerous pink salmon runs and therefore receive less
fishery, sockeye and coh@] kisutch salmon in the post- monitoring for escapement. However, chum salmon runs
June fishery, and Bristol Bay sockeye in the north side fisten be estimated in these situations from the chum salmon
ery) have significantly impacted other coastal fisheries. catch and the rate of exploitation on the targeted species
Since 1992, we have (1) sampled the chum salm@®ogers 1987). The most important statistics for manage-
catches in the False Pass fisheries to measure biologieaht are usually the most recent statistics, and these are
attributes (age, length, weight, condition), (2) estimataaly available in preliminary form or in-house reports. This
the annual runs of sockeye and chum salmon in the Nargiport relies heavily on 1998 catch and escapement statis-
Pacific, and (3) estimated the relative impact of the Faldes provided by Alaska Department of Fish & Game
Pass catches on coastal stocks. Since 1995, we havdADFG) area management biologists.
examined the spatial and temporal distribution of Bristol Annual runs of chum salmon to North Pacific regions
Bay sockeye off the coast of the north side of the Alaskam 1970 to 1996 were estimated primarily from catch
Peninsula, (2) compared the biological characteristics lzand escapement statistics that were presented in Rogers
tween local North Peninsula stocks and Bristol Bay stock$995). Sockeye salmon exploitation rates were utilized
(3) compared the age compositions in the two fisheriés, Bristol Bay even though some aerial and sonar esti-
and (4) investigated the salmon productivity of the Northates of chum salmon escapement were available
Peninsula with studies of the Bear Lake and lInik systefidushagak and Togiak). Sonar estimates of chum salmon
sockeye salmon stocks. escapement were available for a few recent years in the
This report summarizes the results of investigations Yukon River, and regressions of sonar count on spawning
1998. For the most part, this means adding one more Iswvey count were used to estimate escapements in years
to existing data sets (Rogers and Ramstad 1997); hawen only spawning survey counts were available (Rogers
ever, our recent studies of the North Peninsula stocks w&B94). Expanded aerial survey and weir counts from se-
completed in 1998 as Master of Science theses (Ramdeaded spawning areas were used to estimate escapements

METHODS
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in the Kotzebue, Norton Sound, and Kuskokwim regiondaily index (the sum of the catches at stations 2, 4, 6, and
Aerial survey estimates were used for most estimates8yf
chum salmon escapements to central Alaska; otherwiseThe annual age compositions of sockeye salmon caught
assumed exploitation rates and chum salmon catches vieithe North Peninsula fisheries were provided by weekly
used to estimate chum salmon runs. periods for two subdistricts: Bear River (Harbor Point to
Chum salmon from the 1998 False Pass catches (J@agpe Seniavin) and lInik/Three Hills (Cape Seniavin to
13-30) were sampled at the Peter Pan processing plargtimgonof Point). Age compositions from the subdistricts
King Cove. Fish were selected randomly from the pravere averaged through July 11 by weighting the subdis-
cessing line and measured for length (mid-eye to tail forkjict compositions by the catch (Murphy et al. 1998). Age
Weights were not taken in 1998 because the crew also bathpositions for North Peninsula escapements were esti-
to collect scales from sockeye salmon as ADFG was unated by weighting the individual river age compositions
able to do so. Sex was determined from external appday-the number in the escapement, and age compositions
ance, and two scales were collected from the preferredirethe Bristol Bay catches were calculated from annual
gion. Some chum without scales in the preferred regiam statistics provided by D. Gray (ADFG, Anchorage).
were also included in the samples to determine whether
they were significantly smaller fish. The first samples were
collected from the June 15 catches and the last samples
collected from thg June 24 catches. Dat(fi from the ﬁe}i‘élse Pass
forms (date, location, scale card number, fish number, sex,
and length) were entered on to a computer file. Abundance: The False Pass sockeye salmon catch is
Scales were aged and examined for focal scale resorbtiegulated by a quota set at 8.3% of the forecasted Bristol
(holes) by an experienced scale reader. The scale re@®tgr catch. Since the inception of a chum salmon cap in
was tutored by Mr. Brian Bigler (Wards Cove Packing Cal986, the quota had been caught only 50% of the time and
Seattle, Washington) on the identification of focal scathe catch did not reach 8.3% of the actual Bristol Bay catch
resorbtion (Bigler 1988 and 1989). Ages and occurrenagstil 1997 (Table 1). Three factors contribute to the in-
of scale holes were then added to the computer datababdity of the fishery to achieve an allotment of 8.3% of
Data were stratified by location (South Unimak anthe Bristol Bay catch: (1) the preseason forecasts that have
Shumagin Is.), date, sex, and age. Mean weights for 1968ded to be too low, (2) a high abundance of chum salmon
were estimated from mean lengths and regressions of medth a low chum salmon cap (quota), and (3) the avail-
weights on mean lengths for past years (1994-97).  ability of migratory Bristol Bay sockeye. During 1994—
Catch statistics for the False Pass fisheries of past yeagsthe low availability of Bristol Bay sockeye was likely
were obtained from Campbell et al. (1998). Mr. A.R. Shatlle main factor. Despite fishing nearly every day, the 1994—
(ADFG, Kodiak) provided preliminary catches by geaB6 catches were about 2 million fish short of the quotas.
area, and date for 1998. These preliminary catches wer@997 and 1998, Bristol Bay sockeye appeared to be more
used to weight stratified means (length, weight, age coavailable than usual as the catches exceeded 8.3% of the

RESULTS

positions) to obtain the annual means for 1998. Bristol Bay catches although they were still below the pre-
season quotas. The False Pass fishery depends only on
North Peninsula those Bristol Bay sockeye that are returning from ocean

rearing in the Gulf of Alaska (Rogers 1987). Most Bristol
Bristol Bay run timing past Port Moller was estimate8ay sockeye begin their homeward migration west of the
annually (1987-98) by combining inshore run statistiéshery (south of the Aleutian Islands). A shift in the oce-
collected by ADFG (e.g., Stratton and Crawford 1994)nic distribution from east to west or a shift from a
with Port Moller test boat catches collected by FRiearshore to an offshore migratory route would result in
(Rogers 1995). The test boat catches were also usedanable availability to the Shumagin and South Unimak
examine annual variation in the onshore—offshore distfisheries from year to year.
bution of the Bristol Bay run along the North Peninsula, Omitting the 1990 and 1994-96 observations as outli-
the age composition of sockeye, and the sockeye/chars, the CPUE of sockeye salmon at South Unimak ex-
species composition. The onshore—offshore distributiptained 61% of the annual variation in the Western Alaska
was measured by the percentage that the index catchuas (Fig. 1). This correlation was very good and provided
station 2 (the inner most station) contributed to the totaimethod of forecasting the Bristol Bay run about 2 weeks
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in advance of their arrival in the bay (Eggers and Shauhs (r = .77) than were the mean lengths of Nushagak
1987). Recent changes in the South Unimak fleet (effadckeye (r =.75). There was no significant correlation be-
by gear) may also have contributed to the recent poor doveen chum salmon mean lengths and Nushagak chum or
relation between CPUE and the size of the Bristol Bay renckeye runs (Table 10). Chum and sockeye salmon re-
(Table 2). Purse seine effort was greatly reduced relativwening to Bristol Bay over the past 10 years would likely
to drift gillnet effort in 1996—98 largely because purskave been even smaller if the spring weather since 1989
seines did not fish in the early part of the season. Althoulgad not been warmer than normal (Fig. 3). Early Bristol
the sockeye CPUE no longer appears reliable as a fore@sst runs have been associated with warm spring weather
tool, the age composition of the sockeye salmon catchaad late runs with cold spring weather; however, the late
False Pass has been useful in forecasting the Bristol Bag in 1994 was associated with average spring tempera-
runs (Table 3). tures and, in 1998, the runs to the Naknek/Kvichak and
The chum salmon percentages in the False Pass cattheshagak districts were much later than average.
of 1997 and 1998 were well below average whereas thé-ocal Scale Resorbtion: Murphy (1993) presented a sum-
chum salmon percentages in Western Alaska were a litibary of the incidence of focal scale resorbtion for chum
above average (Table 4). Both runs were exceptionadiglmon in the False Pass fisheries, including our prelimi-
small in both years. The sockeye runs were the smalleaty results for 1992. Scales had only been examined from
since 1978 (Tables 5 and 6) and the Bristol Bay chum rupsuth Unimak in 1990 (600) and from the Shumagins in
were the smallest in 30 years. The percentage of chul®89 (302) and 1990 (298). The final results for 1998 are
was much higher than average in the Port Moller test bgaten in Table 11. For the combined samples, the percent-
catches in contrast to lower than average percentageade of chum salmon that had scale holes for 1992-97 is as
the Bristol Bay runs of 1997 and 1998. The Arctic/Yukofollows (Rogers and Ramstad 1997):
runs of chum salmon were again very small in 1998 (Ta~'~

7); however, a preliminary estimate of the Japanese ct Year Percentage
salmon return in 1998 indicates that the run was onl 1992 1.15
little below average. No estimate was yet available for- 1993 1.53
1998 Russian chum salmon run (Table 8). 1994 2.25
Age, Weight, and Length: About 97% of the chu 1995 1.78
salmon caught in the 1998 South Unimak and Shuma 1996 1.52
fisheries were ages 0.3 and 0.4; however, age 0.3 cl 1997 1.75

salmon were especially prominent (Table 9). The age u.3

chum salmon in 1998 were also longer than in past yearbus, the 1998 samples with a combined percentage of
The False Pass chum in 1998 were again much large0 &4% was the lowest observed and indicated a lower than
each age than the average chum salmon in the Nushagskal contribution of Asian chum salmon to the False Pass
(Bristol Bay) catch (Table 10). fishery in 1998.

In the Nushagak catch, annual mean lengths of 3-oceaAssuming that the incidence of focal scale resorbtion is
chum salmon and 3-ocean sockeye salmon have beero in Alaskan stocks and ~11.8% in Asian stocks
significantly correlated (1967-1996, r = 0.80). Nushagdgkiurphy 1993), the Asian stock contribution has been close
and other Bristol Bay sockeye have been smaller than &w-the estimated 20% from the 1987 tagging. To obtain
erage since the consecutive large runs that began in 18&8%e precise estimates of Asian stock contribution, we need
(Fig. 2). The annual sizes of Bristol Bay sockeye are denmeasure of the year-to-year variation in the incidence in
sity dependent (large numbers/small size) and tempefaian stocks. From the tagging results in 1987, we would
ture dependent (cold spring/small size), and for recent yeaxpect the incidence of holes to be much greater in the
the small size has also caused some delay in maturatio8lasmagin samples than in the South Unimak samples.
fish have been spending a longer time at sea (Rogers Binfortunately we had only one small scale sample from
Ruggerone 1993). In the Nushagak catch, 3-ocean chtle Shumagins in 1998.
salmon tend to be shorter and lighter than 3-ocean sock-
eye salmon; however, this was not the case in 1998,%rth Peninsula
Nushagak chum were the largest since 1985. Annual mean
lengths of Nushagak chum have been more closely correburing 1998, our study of Bear Lake sockeye salmon
lated with the numbers of sockeye in the western Alaskas completed with a thesis by Kristina Ramstad. She



4 | RoGERS

demonstrated significant biological differences in the eatlye largest IInik/Three Hills catch (1992), and catches in
and late runs based on morphological, life history (atjee two years when the distribution tended to be closer to
and growth), and genetic measurements (Ramstad 1988pre were average to below average (1990 and 1991).
Mark Witteveen completed a joint study with ADFG on

the sockeye salmon runs to the lInik system. His thegige Composition

demonstrated the run timing of the four major stocks andA comparison of the aae compositions of sockeve salmon
contrasted the age composition of llnik stocks with the P 9 P Y

other North Peninsula runs. He showed that the early IIrm(the North Peninsula fisheries with the compositions in

. e offshore Port Moller test boat catches, the Bristol Bay
runs were largely unfished as a result of past managemen

plans (Witteveen 1998). A new management plan was sm)s ore catches, and the North Penms.u 2 escapgmgnts pro-
vides another measure of the possible contribution of

sequently implemented by ADFG that will provide some . . .
d y Imp y . P - g{lstol Bay sockeye to the local fishery. The age composi-
harvest of the early runs when weir counts are sufficien

tions in the local escapements differ significantly among
to meet escapement goals. .
rivers. Bear and Nelson stocks have a preponderance of

age 2.2 and 2.3 sockeye, while Sandy River sockeye are
mostly ages 1.2 and 1.3 and lInik sockeye contribute a

Rogers (1996) described the sockeye salmon fisherfégh percentage of age 0.3 fish (Table 14). These differ-
along the north side of the Alaska Peninsula and the afices in age compositions were reflected in the 1998
shore migration of Bristol Bay salmon into the bay anchtches in the Harbor Point to Strogonof Point districts as
the inshore migration out of the bay for Ugashik and Northe freshwater age shifted from younger to older during
Peninsula stocks. The 1998 sockeye runs were the lowtbstcourse of the season (Table 15). This shift in age gen-
since 1987 (Fig. 4) and harvest rates were reduced to etally corresponds with the timing of the contributing
tain escapement goals. Harvest rates on the North Pesitocks. The August catch contained mostly ages 2.2 and
sula stocks were especially low during August and catct28 as did the late Bear River escapement . The age com-
were below average in late-July to mid-August as a resptisition of the sockeye caught in the offshore test fishery
of a rather weak and delayed Bear River late run (Fig. &).Port Moller in 1998 again closely compared with the
The Ugashik run was also very late in 1998. age composition in the inshore Bristol Bay catch; how-

The vulnerability of Bristol Bay sockeye salmon to thever, both differed from the age composition in the North
North Peninsula fisheries from Port Moller to linik mayPeninsula catch (Table 16). It was difficult to construct a
be dependent on the offshore distribution and timing weighted escapement age composition for the North Pen-
the Bristol Bay run. The Port Moller test fishery offerinsula to match the catch because the fishery extends over
some measure of offshore distribution. Throughout tleelong coastline where stocks with differing ages contrib-
1998 migration past Port Moller, the sockeye were coate at different rates depending on the run timing. The es-
centrated well offshore as the catches were consistertihgated escapement age composition in 1998 was quite
highest at stations 4 and 6 and lowest at station 2 (thedifferent from the composition in the June to early-July
nermost station). The 1998 Bristol Bay run was aboutcatch.
days later than average as it moved past Port Moller, yet
ab(?ut 85% of the run had passed qut Moller.by July 4, REFERENCES
which suggests a very low vulnerability of Bristol Bay

sockeye to the North Peninsula fisheries (Tables 12 aigler, B. 1988. Focal scale damage among chum sal@wrofhynchus
13)_ ketg of Hokkaido, Japan. Can. J. Fish. Aquat. Sci. 45:698-704.

T . heth k | tch | igler, B. 1989. Mechanism and occurrence of focal scale resorption
0 eéxamine whether sockeye salmon catches along mong chum salmo®fcorhynchus kejaf the North Pacific Ocean.

North Peninsula were influenced by the onshore—offshorecan. J. Fish Aquat. Sci. 46:1147-1153.
distribution of Bristol Bay sockeye, we compared th@ampbell, R.D., A.R. Shaul, M.J. Witteveen, and J.J. Dinnocenzo. 1998.

catches in the IInik/Three Hills section (closest to Bristol SCUth Peninsula annual saimon management report, 1997. ADFG
Reg. Inform. Rep. 4K98-29.

Bay) through July 11 with a measure of the onshore distygers, D.M. and A.R. Shaul. 1987. Assessment of Bristol Bay sockeye
bution (percent of index catch made at station 2 during salmon run strength based on in-season performance of the South
July 1_5)_ A plOt of these observations for 1987—98 indi- Peninsula June interception fishery. ADFG Inform. Leaf. 264:

. . . _Eﬁ)gers, D.M., K. Rowell and B. Barrett. 1991. Stock composition of
cated no correlation was evident (F|g' 6)' The year wit sockeye and chum salmon catches in the southern Alaska Peninsula
the greatest offshore distribution was also the year with fisheries in June. ADFG Fish. Res. Bull. 91-01.

Abundance and Distribution
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TABLE 1. False Pass fishery catches, the preseason quotas, and the actual Bristol Bay catches.

Sockeye salmon (millions)
Bristol Bay False Pass Chum salmon (1,000s)
Year Run Catch Catch Quota 8.3% C-Q C-8.3% Catch Cap Catch-cap

77 9.72 4.88 .24 .24 42 .00 -19 116
78 19.92 9.93 49 .52 .86 -.04 -.38 122
79 39.90 2143 .85 1.10 1.85 -.25 -1.00 104
80 62.49 23.76 321 3.07 224 14 97 509
81 34.47 25.60 1.82 1.76 2.28 .06 -.46 564
82 2221 15.10 212 2.26 1.43 -14 .69 1095
83 45.91 37.37 1.96 1.79 3.26 A7 -1.30 786
84 4111 24.71 1.39 1.36 2.17 .03 -.78 337
85 36.86 23.70 1.79 1.69 212 A1 -.33 434
86 23.74 15.78 A7 111 135 -.64 -.88 352 400 -48
87 27.52 16.07 .79 .78 1.40 .02 -.61 443 0
88 23.42 13.99 .76 154 122 -.79 -.47 527 500 27
89 44.05 28.74 174 1.46 2.53 .28 -79 455 500 -45
90 48.12 33.52 135 133 2.89 .02 -1.55 519 600 -81
91 41.91 25.82 155 192 2.27 -37 -72 773 600 173
92 45.22 31.88 2.46 2.39 2.85 .07 -.39 426 700 -274
93 52.22 40.46 297 2.90 3.60 .07 -.63 532 700 -168
94 50.58 35.22 1.46 3.59 3.04 -2.13 -1.58 582 700 -118
95 60.89 44.43 211 3.65 3.86 -1.54 -1.76 537 700 -163
96 37.00 29.65 1.03 3.13 2.55 -2.10 -1.52 360 700 -340
97 18.89 12.26 1.63 2.25 115 -.62 48 322 700 -378
98 18.35 9.98 1.29 1.87 .94 -.58 .35 246 375 -129
99 1.30

87-96 43.09 29.98 1.62 227 2.62 -0.65 -1.00 523 633 -110

average

TABLE 2. Sockeye salmon CPUE by gear in the South Unimak fisher

Effort (boat days) Catch (1,000s) CPUE (catch/boat days)
Purse Drift Purse Drift Purse Drift
Year seine gillnet seine gillnet seine gillnet PS/GN
77 59 501 30 159 508 317 1.60
78 70 1000 77 333 1100 333 3.30
89 157 926 473 182 3013 197 15.33
80 408 946 2074 630 5083 666 7.63
81 481 1027 682 627 1418 611 2.32
82 581 1273 918 699 1580 549 2.88
83 280 533 798 392 2850 735 3.88
84 85 151 385 199 4529 1318 344
85 199 360 761 401 3824 1114 343
86 193 410 145 135 751 329 2.28
87 270 734 235 321 870 437 1.99
88 107 431 141 307 1318 712 1.85
89 159 351 735 434 4623 1236 3.74
90 482 1292 619 452 1284 350 3.67
91 280 549 650 539 2321 982 2.36
92 340 657 1192 766 3506 1166 3.01
93 392 657 1397 903 3564 1374 2.59
94 458 862 573 371 1251 430 291
95 498 1367 611 793 1227 580 211
96 289 1237 127 422 439 341 1.29
97 297 1544 175 897 589 581 1.01

98 137 1816 70 856 511 471 1.08
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TABLE 3. Comparison of the age compositions of sockeye salmon in Bristol Bay runs with age compositions from the False
Pass fisher, inseason Port Moller test fislyeand tle ADFG preseason forecast, 1987-98.

Age composition (%) Bristol Bay

Y ear 1.2 2.2 1.3 2.3 al .2 al .3 run (millions)
1987 ADF&G pre-f'cast 26 24 33 17 50 50 16.1

Moller in-f'cast 49 19 19 12 68 31 26.0

False Pass catch 35 13 33 14 49 51

Bristol Bay run 49 12 24 13 61 39 27.3
1988 ADF&G pre-f'cast 30 27 34 9 57 43 26.5

Moller in-f'cast 17 20 48 12 37 60 22.0

False Pass catch 23 42 23 9 66 33

Bristol Bay run 20 22 41 13 43 55 230
1989 ADF&G pre-f'cast 22 45 24 9 67 33 289

Moller in-f'cast 13 45 22 17 58 39 37.0

False Pass catch 8 62 13 15 70 28

Bristol Bay run 11 62 16 9 73 26 438
1990 ADF&G pre-f'cast 19 42 26 13 61 39 25.4

Moller in-f'cast 10 37 24 26 48 52 56.0

False Pass catch 16 37 20 25 53 45

Bristol Bay run 14 41 21 20 56 43 47.8
1991 ADF&G pre-f'cast 28 25 31 16 53 47 30.0

Moller in-f'cast 12 14 55 13 28 71 37.0

False Pass catch 21 33 36 6 54 46

Bristol Bay run 19 20 46 11 39 60 121
1992 ADF&G pre-f'cast 19 39 27 13 58 42 37.1

Moller in-f'cast 8 35 31 22 43 53 45.0

False Pass catch 6 35 25 30 42 58

Bristol Bay run 13 34 27 22 47 50 44.9
1993 ADF&G pre-f'cast 23 41 21 14 64 35 41.8

Moller in-f'cast 7 27 19 44 34 65 42.0

False Pass catch 14 46 14 23 61 38

Bristol Bay run 13 33 18 33 46 53 51.9
1994 ADF&G pre-f'cast 14 43 19 22 57 43 52.5

Moller in-f'cast 7 42 20 28 50 50 46.0

False Pass catch 8 34 33 22 42 57

Bristol Bay run 8 56 14 18 65 34 50.1
1995 ADF&G pre-f'cast 16 53 17 13 69 31 55.1

Moller in-f'cast 14 51 15 19 65 34 49.2

False Pass catch 19 57 12 11 76 24

Bristol Bay run 16 56 12 15 72 27 60.7
1996 ADF&G pre-f'cast 18 36 26 19 54 48 43.4

Moller in-season 8 13 51 24 21 79 41.0

False Pass catch 15 24 38 20 39 61

Bristol Bay run 10 13 51 24 23 76 36.9
1997 ADF&G pre-f'cast 22 31 25 20 53 47 33.6

Moller in-season 9 26 33 27 36 62 35.0

False Pass catch 19 a4 23 11 64 36

Bristol Bay run 20 34 26 18 54 a4 18.9
1998 ADF&G pre-f'cast 25 32 24 18 57 43 30.2

Moller in-season 19 9 38 33 28 72 30.7

False Pass catch 14 9 39 37 24 76

Bristol Bay run 34 13 29 22 47 52 18.2
Means ADF&G pre-f'cast 22 37 26 15 58 42 35.1

Moller in-season 14 28 31 23 43 56 38.9

False Pass catch 17 36 26 19 53 46

Bristol Bay run 19 33 27 18 52 47 38.8

Age composition for Port Moller is for June 11-30 only, whereas the forecast
isthe one issued about July 2-3.
Forecasts and runs do not include jacks (1-ocean fish).



TABLE 4. Percent chums in chum and sockeye salmon catches and runs (in millions), 1997-98.
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South Peninsula Port Moller
Bristol Bay Run Western Alaska run June catch test boat CPUE

Year Sockeye Chum %C  Sockeye Chum %C Sockeye Chum %C Sockeye Chum %C
77 9.6 4.0 29.4 10.8 9.0 455 0.24 0.12 324 6.9 2.3 25.0
78 19.8 2.3 10.4 221 7.2 24.6 0.49 0.12 19.7 3.2 0.8 20.0
79 39.8 1.7 4.0 43.6 7.4 14.5 0.85 0.10 10.5 9.6 0.2 2.0
80 62.4 3.3 51 65.4 12.0 155 3.21 0.51 13.7 4.6 1.6 25.8
81 34.3 2.1 5.8 379 11.6 234 1.82 0.56 235 7.6 2.0 20.8
82 221 1.3 57 24.6 7.4 23.1 2.12 1.09 34.0 51 1.1 17.7
83 45.7 2.2 45 48.8 8.0 14.1 1.96 0.78 285 4.4 0.4 8.3
84 40.7 35 7.8 43.9 11.4 20.6 1.39 0.34 19.7 27.1 5.0 15.6
85 36.6 2.0 53 40.7 8.8 17.8 1.79 0.43 194 15.9 0.9 54
86 23.6 2.2 8.6 27.1 8.9 24.7 0.47 0.35 427

87 27.3 29 9.5 29.7 8.0 21.2 0.79 0.44 35.8 111 0.8 6.7
88 23.2 25 9.8 26.0 10.8 29.3 0.76 0.53 411 7.0 1.1 13.6
89 43.9 2.2 49 46.8 9.0 16.1 1.75 0.46 20.8 18.9 1.0 5.0
90 47.8 1.8 3.6 51.6 6.2 10.7 1.35 0.52 27.8 23.4 1.3 5.3
91 42.2 2.1 4.7 46.3 7.6 14.1 1.55 0.77 33.2 175 1.6 8.4
92 45.0 1.5 3.2 49.9 6.2 111 2.46 0.43 14.7 24.4 1.7 6.4
93 52.1 1.1 21 57.2 3.9 6.4 2.97 0.53 151 30.3 1.4 4.5
94 50.3 1.5 29 54.7 75 12.1 1.46 0.58 28.4 23.3 1.6 6.2
95 60.7 1.4 2.3 65.5 10.6 13.9 211 0.54 20.4 30.0 0.8 2.6
96 37.0 1.2 3.1 40.1 8.6 17.7 1.03 0.36 25.9 225 1.6 6.4
97 18.9 0.6 2.9 22.1 49 18.1 1.63 0.32 16.2 20.8 3.2 13.3
98 18.4 09 4.7 20.6 4.7 18.6 1.29 0.25 16.2 13.8 1.7 11.0
Means 38.3 1.8 5.0 41.9 7.8 16.7 1.55 0.48 254 19.4 1.6 79
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TABLE 5. Annual sockeye salmon runs (millions) to the eastern Bering\8estén Alaska), 1970-98.

Bristol North South Peninsula
Kuskokwim Bristol Bay runs Bay| Penin. Total June catch

Year Catch Run| Togiak Nushagak Nak/Kvi Egegik Ugashik Total Run Run No. %
70 .013 .03 37 3.15 32.65 2.32 91 39.40 64 40.1 1.65 34
71 .006 .02 42 2.61 9.37 1.94 1.48 15.82 .79 16.6 .46 2.3
72 .004 01 .16 91 2.85 1.39 .10 541 37 5.8 .50 6.8
73 .005 .01 21 .85 .79 .55 .04 2.44 .35 2.8 .25 7.0
74 .028 07 25 2.78 6.43 1.45 .06 10.97 58 11.6 .00 0.0
75 .018 .05 .38 2.92 18.35 2.14 44 24.23 .75 25.0 .24 0.8
76 .014 .04 50 2.75 5.92 1.84 53 11.54 1.17 12.7 31 2.0
7 .019 .05 42 1.84 4.69 2.47 .29 9.71 1.01 10.8 .24 1.9
78 .014 .04 .79 6.62 10.32 2.10 .09 19.92 211 22.1 49 1.9
79 .039 .10 .69 6.40 27.43 3.29 2.10 39.91 3.55 43.6 .85 1.6
80 .043 A1 1.21 12.81 40.57 3.68 4.22 62.49 2.78 65.4 3.21 4.0
81 .106 27 1.01 10.34 14.63 5.06 3.44 34.48 3.19 37.9 1.82 3.9
82 .096 .24 .94 7.93 7.54 3.48 2.32 22.21 2.15 24.6 2.12 6.8
83 .089 22 .83 7.07 26.11 7.55 4.35 45,91 2.67 48.8 1.96 3.3
84 .081 .20 .52 3.81 26.50 6.36 3.93 41.12 2.56 43.9 1.39 2.6
85 121 .30 40 2.99 17.36 8.63 7.48 36.86 3.50 40.7 1.79 3.6
86 142 .36 .58 4.85 6.28 6.01 6.02 23.74 3.04 27.1 47 15
87 171 43 .66 5.15 12.27 6.63 2.82 2753 1.77 29.7 .79 2.2
88 .150 .38 1.16 3.23 8.85 8.01 2.19 23.44 2.14 26.0 .76 24
89 .080 .20 21 5.05 23.56 10.31 4.90 44.03 2.53 46.8 1.74 3.1
90 .204 41 52 5.71 26.36 12.28 2.89 47.76 345 51.6 1.35 2.2
91 .202 .40 .80 7.69 18.64 9.59 5.50 42.22 3.71 46.3 1.55 2.8
92 194 .39 .80 5.19 15.89 17.62 5.53 45,03 4.44 49.9 2.46 4.0
93 167 .33 .70 7.62 14.78 23.34 5.67 52.11 4.87 57.3 2.97 4.2
94 191 .38 .50 5.86 25.83 12.70 5.45 50.34 3.96 54.7 1.46 2.2
95 .198 40 73 6.69 3178 15.73 5.81 60.74 4.35 65.5 211 2.7
96 .120 24 67 8.30 11.02 11.92 5.10 37.01 2.88 40.1 1.03 2.1
97 123 .25 24 4.64 3.36 8.67 1.99 18.90 2.97 22.1 1.63 5.9
98 129 .26 .36 5.40 6.30 4.67 1.62 18.35 1.98 20.59 1.29 5.1
Means
70-79 .04 42 3.08 11.88 1.95 .60 17.94 113 19.1 .50 2.8
80-89 27 75 6.32 18.37 6.57 417 36.18 2.63 39.1 1.61 3.3
90-98 .34 .59 6.34 17.11 12.95 4.40 41.38 3.62 45.3 1.76 35

Kuskokwim run estimated by catch/ 0.4 (1970-89) and catch/0.5 (1990-98).
South Peninsula percent= (SP catch*.85)/ (SP catch* .85+ WA total)* 100.
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TABLE 6. North Pacific runs (catch plus escapement; millions of fish) of sockeye salmon, 1970-98.

Bristol Japan North| SE Alaska Total  Percent
Bay Alaska runs high seas  Russian Pacific BCand| Pacific Western
Year run Western  Central Catch run total run Wash. run Alaska
70 39 42 7 10 3 62 9 71 59
71 16 17 6 7 2 32 12 44 39
72 5 6 5 7 1 19 8 27 22
73 2 3 4 6 1 14 15 29 10
74 11 12 4 5 1 22 14 36 33
75 24 25 3 5 2 35 7 42 60
76 12 13 7 6 1 27 10| 37 35
77 10 11 10 3 3 27 13 40 28
78 20 22 9 3 4 38 14 52 42
79 40 44 7 3 3 57 12 69 64
80 62 68 8 3 4 83 7 20 76
81 34 40 10 3 4 57 15 72 56
82 22 26 14 3 3 46 20 66 39
83 46 51 15 2 5 73 10| 83 61
84 41 45 14 2 7 68 11 79 57
85 37 42 15 1 8 66 23 89 47
86 24 27 17 1 6 51 18 69 39
87 27 30 22 1 8 61 11 72 42
88 23 27 17 <1 5 49 10| 59 46
89 44 48 17 <1 6 71 24 95 51
90 48 53 18 <1 12 83 24 107 50
91 42 48 19 <1 8 75 20 95 51
92 45 52 23 0 10 85 18 103 50
93 52 60 19 0 10| 89 29 118 51
94 50 56 16 0 8 80 20 100 56
95 61 67 17 0 10| 94 12 106 63
96 37 41 20 0 13 74 15 89 46
97 19 24 18 0 9 51 22 73 33
98 18 22 14 0 9 45 7 52 42
Means
70-79 18 20 6 6 2 33 11 45 39
80-89 36 40 15 2 6 63 15| 7 51
90-98 41 47 18 0 10 75 19 94 49

Western Alaska includes Bristol Bay, North Peninsula and 85% of South Peninsula catch.
Japan high seas catches sincel992 are included in Russian run.
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TABLE 8. North Pacific runs (catch plus escapement; millions of fish) of chum salmon, 1970-98.

Bristol Japan catch Russian North| SE Alaska| Total

Bay Alaska runs High run Pacific] B.C.and| Pacific Percent
Year run Western Central seas Coastal  (catch/.5)| total run Wash. run Asia
70 17 6.0 52 17 7 7 43 11 54 59
71 13 4.7 6.6 17 10 7 45 7 52 65
72 16 4.7 45 22 9 4 45 17 62 57
73 2.2 6.5 35 16 12 3 41 15 56 56
74 16 6.8 19 22 13 5 43 10 58 68
75 14 8.4 21 19 20 4 54 5 59 74
76 2.8 75 34 22 12 8 53 9 62 68
77 4.0 9.1 5.9 12 15 9 51 5 56 64
78 23 7.3 43 7 18 11 47 9 56 63
79 17 75 4.0 6 28 12 58 4 62 75
80 33 124 51 6 26 7 57 11 68 58
81 21 12.0 8.3 6 34 9 70 6 76 65
82 13 8.2 89 7 30 7 61 9 70 63
83 22 8.6 7.0 6 37 12 71 6 77 72
84 35 11.6 6.5 6 38 7 70 13 83 62
85 2.0 9.2 55 4 51 12 82 17 99 68
86 22 9.2 8.1 3 49 14 83 17 100 66
87 2.9 8.3 6.2 3 43 13 73 12 85 69
88 25 11.2 8.7 2 51 13 86 20 106 62
89 2.2 9.3 4.9 1 55 13 83 9 92 74
90 18 6.5 4.6 1 68 13 94 13 107 7
91 21 8.2 52 1 60 10 84 11 95 74
92 15 6.4 4.4 0 46 17 73 16 89 70
93 11 4.3 38 0 61 21 90 21 111 74
94 15 8.0 6.0 0 69 26 109 21 130 73
95 14 11.0 6.5 0 78 24 120 20 140 73
96 12 8.9 6.0 0 87 25 127 30 157 71
97 0.6 51 5.6 0 74 18 103 18 121 76
98 0.9 4.9 41 0 60 15 84 20 104 72
Means
70-79 21 6.9 41 # 16 14 7 48 9 58 65
80-89 24 10.0 6.9 4 41 11 74 12 86 66
90-97 14 7.3 53 # 0 68 19 100 19 119 74

Western AWestern Alaska includes Bristol Bay, North Peninsula, Y ukon-Kuskokwim regions and 75% of
June catchdune catch south of the Alaska Peninsula.

Japan highJapan high seas catches since 1992 included in Russian runs.

Japan coaJapan coastal catch includes in-river catch (hatchery returns).
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TABLE 10. Age composition, mean length (mm), and weight (kg) of chum salmon from Nushagak catches.

Number (millions)

age 0.2 age 0.3 age 0.4 0.5 Chum salmon  Sockeye
Y ear % Length Weight % Length Weight % Length Weight % catch run run
66 10.5 1.81 75.5 3.88 14.0 4.07 0.0 A3 31 2.80
67 3.6 534 2.39 89.2 574 297 7.2 590 3.29 0.0 .34 .79 153
68 6.9 552 2.83 65.9 584 3.17 27.1 597 3.32 0.1 .18 43 1.68
69 213 529 231 73.9 564 2.82 4.8 594 3.38 0.0 21 .54 1.99
70 11 531 3.33 96.5 568 2.95 24 610 3.60 0.0 44 114 315
71 55 542 2.28 68.5 570 291 26.0 585 3.15 0.0 .36 .84 261
72 8.2 551 272 67.9 579 3.09 235 590 3.14 04 31 74 0.91
73 0.2 71.6 575 3.08 26.7 592 3.39 15 ) 1.10 0.85
74 16.3 533 2.36 42.4 576 311 39.6 594 3.25 17 .16 .89 2.78
75 24.3 530 2.37 739 563 293 17 585 2.88 0.1 15 .68 292
76 9.3 542 2.45 84.1 580 3.02 6.6 601 3.30 0.0 .80 174 2.75
7 31 553 2.52 93.3 583 3.26 3.6 596 353 0.0 .90 2.65 184
78 23 541 2.55 40.6 587 3.23 57.1 617 3.95 0.0 .65 1.38 6.62
79 6.7 532 233 62.8 568 293 29.9 599 333 0.6 44 .85 6.40
80 0.9 523 229 98.3 558 294 0.8 588 3.01 0.0 .68 1.94 12.81
81 0.3 61.0 566 2.95 38.7 596 3.58 0.0 .80 111 10.34
82 13 44.2 572 53.5 576 1.0 44 57 7.93
83 20 535 345 571 3.18 61.5 585 345 20 .12 1.00 7.07
84 16 528 87.2 562 3.07 10.0 584 4.06 12 .85 157 381
85 327 572 2.92 54.4 573 319 124 571 2.96 05 40 91 2.99
86 0.3 85.2 558 293 145 574 3.39 0.0 49 .88 4.85
87 0.0 40.2 560 3.02 57.3 582 3.37 25 42 .67 5.15
88 6.9 535 2.65 62.3 566 3.07 30.0 580 3.40 0.8 .37 .70 323
89 0.4 82.0 557 2.82 17.3 577 3.35 0.3 .52 .93 5.05
90 0.5 78.8 553 2.87 20.2 587 3.47 0.5 .38 71 571
91 23 526 2.47 67.4 548 271 30.3 573 3.18 0.0 46 75 7.69
92 0.2 479 55.2 549 2.80 441 565 297 0.4 31 .62 5.19
93 0.2 502 42,6 545 261 53.6 570 2.94 3.6 41 .63 7.62
94* 0.4 512 51.2 553 281 47.0 562 2.83 15 .29 .67 5.86
95 71 533 2.44 52.7 552 275 36.6 568 3.06 36 .36 .58 6.70
96 0.2 545 77.2 566 3.17 21.8 592 3.63 0.8 .32 .55 8.30
97 0.7 510 69.5 556 2.83 29.3 574 3.05 0.5 .18 .24 4.63
98 12 541 86.0 569 2.90 12.1 590 3.40 0.6 .24 .54 5.40
Means
70-95 5.2 532 255 # 653 565 2.97 28.7 585 3.30 0.9 .48 1.01 5.11

Sources: Yuen and Nelson (1984), annual ADF& G reports on Bristol Bay salmon; e.g. Stratton and Crawford (1994); and B. Cross (ADF& G) for 1993-9
* About 55% of catch made with king salmon gear. AWL statistics are for sockeye gear (7/1-21).
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TABLE 12 Timing of Bristol Bay sockeye salmon runs and between Bristol Bay and Portr.Molle

Mean Days P.M. mean
Mean date of run (July) date P.M. to temp. (C)
Year Egegik  Nak/Kvi Nush.  Wt'd mean a P.M.* B.B. 6/11 to 7/5
85 2.1 3.0 4.3 29 27.1 58 58
86 6.6 6.4 8.3 7.0
87 34 55 4.3 4.7 255 9.2 57
88 15 2.0 51 2.3 26.8 55 75
89 34 14 30 21 27.0 51 6.3
90 6.0 5.0 6.4 55 28.0 75 7.3
91 4.1 3.6 54 4.1 25.8 8.3 53
92 54 5.0 6.0 53 26.7 8.6 7.6
93 0.3 0.6 14 0.6 25.3 53 7.7
94 6.4 7.0 8.0 7.0 28.0 9.0 6.6
95 4.4 5.0 4.0 4.7 26.3 8.4 7.3
96 14 3.6 3.6 2.8 25.9 6.9 6.1
97 2.6 4.4 54 3.7 27.1 6.6 95
98 44 7.8 6.0 6.2 28.2 8.0 7.7
Means 3.6 3.9 4.7 3.9 26.5 74 6.7
1987-96

* Date in June of 50% of index through July 5.
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TABLE 13. Estimates of the daily passage of sockeye salfffiétod Moller, 1987—-98.

Daily passage 0-70mi off coast (millions)

Date 87 88 89 90 91 92 93 94 95 96 97 98
June 11 .08 .07 .26 .07 .05 .26 22 .04 .10 a5 .09 .05
12 .07 A2 .33 .03 .04 a2 19 .07 a2 .20 A1 .02

13 .08 19 48 .05 .07 21 .29 .09 .36 .20 A1 .04

14 A1 .30 .59 .10 A2 34 .58 .10 .61 21 A3 .08

15 A1 45 .83 .10 .18 .64 1.09 .07 .91 .18 .19 17

16 19 .56 .97 a2 .30 .68 1.50 .10 .87 .34 .34 A7

17 .39 .69 97 A7 .50 .92 131 .09 1.40 .65 46 .24

18 72 .74 1.29 .36 .74 .69 1.33 .26 1.99 .90 .50 A7

19 .89 .73 153 72 101 97 153 .74 2.49 1.18 .36 .28

20 1.16 .82 1.98 1.00 1.28 .98 2.12 1.42 2.44 1.37 49 31

21 1.08 .94 2.72 1.44 1.72 1.50 2.46 1.76 2.29 1.82 .58 45

22 .99 .93 2.87 1.99 2.08 172 2.69 215 2.75 222 .81 .75

23 1.28 1.07 292 1.87 2.36 2.00 2.84 277 2.96 2.79 .79 1.08

24 151 1.30 2.62 1.95 2.54 194 3.02 2.88 3.09 2.92 1.03 121

25 1.97 1.72 2.79 2.61 2.64 2.25 3.57 2.89 3.14 2.69 1.07 1.13

26 1.62 1.45 271 3.55 297 2.93 4.03 2.95 342 2.02 127 1.02

27 1.63 1.19 2.19 4.06 2.82 3.34 4.08 3.48 3.68 1.92 135 127

28 1.35 1.00 193 3.32 2.66 317 351 3.97 3.16 2.05 1.46 1.29

29 1.19 97 194 3.28 2.19 251 2.86 3.48 2.80 2.18 127 131

30 1.06 .98 1.54 2.78 2.15 2.47 2.47 3.38 2.54 2.10 1.10 1.15

July 1 91 .81 124 2.87 2.13 2.42 2.22 2.62 2.59 1.67 .92 .94
2 1.00 .76 1.02 2.07 214 2.54 197 217 2.56 1.39 .89 .73

3 115 71 118 2.36 1.99 2.16 1.60 1.59 2.39 1.02 .63 .64

4 1.29 .66 1.37 175 1.73 1.76 1.20 151 213 .89 .55 .12

5 1.31 .70 1.37 1.84 1.39 1.35 .83 1.60 1.94 .81 .46 .73

6 111 .59 114 128 .99 113 .59 157 184 .66 .46 .56

7 .86 .68 .84 1.38 .73 1.08 44 151 1.65 54 .36 .50

8 .65 .58 .52 1.16 .58 .94 34 131 1.27 42 .26 40

9 42 .55 48 .99 .56 .73 .25 1.03 .85 .35 22 .32

10 .38 .35 .38 .67 .48 49 .18 .64 .75 .32 17 .18

11 .22 27 .34 .58 .35 .24 14 A5 .61 .25 13 13

12 A7 A7 .25 41 21 .16 A1 .40 45 A5 .09 .10

13 A3 A1 A4 .28 A3 .10 .09 .35 .24 .07 .04 .07

14 A2 .08 .07 A7 .10 .07 .08 .24 .07 .04 .04 .05

15 + .29 .18 21 34 .38 .16 18 .39 .23 21 .20 .08

Totals 27 23 44 48 42 45 52 50 61 37 19 18
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TABLE 15. Age compositions in the Northern District by week, 1998.

Week 2-ocean 3-ocean 4-ocean Catch

Section ending 0.2 1.2 2.2 3.2 0.3 1.3 2.3 3.3 0.4 1.4 2.4 1,000s
Nelson Lagoon

June 13 .063 107 .001 .825 .093 .000 3

20 .048 .007 .008 .845 .092 .001 12

27 .060 .030 .008 .692 .204 .005 41

July 4 .096 .054 .001 .543 .304 .002 28

11 .001 .207 123 .010 .358 .302 .000 33

18 .006 .366 .109 .021 .332 .166 .000 15

25 .011 .528 .079 .024 .304 .056 .000 9

Aug. 1 .017 .619 .044 .018 .266 .036 .000 8

8 .008 677 .027 .010 .253 .024 .000 6

15 .000 .637 .019 .002 .327 .012 .000 4

22 .000 .637 .019 .002 327 .012 .000 2

29 .000 .637 .019 .002 .327 .012 .000 1

Total number 0 36 10 0 2 81 32 0 0 0 0 161

Proportion .003 222 .063 .000 # .010 .505 197 .000 # .000 .002 .000

Harbor Point to
Stoganof Point

June 27 .002 .044 137 .001 .024 .245 .545 .001 .000 .001 4

Jduly 4 .002 .045 .156 .001 .023 .248 .524 .001 .000 .001 79

11 .003 .068 .259 .001 .014 272 .380 .001 .000 .000 192

18 .012 132 257 .001 .015 .269 311 .001 .000 .000 203

25 .017 .218 .330 .001 .014 .206 .210 .001 .001 .001 56

Aug. 1 .003 .196 .523 .000 .006 .095 175 .000 .000 .000 2

8 .000 .185 .565 .000 .004 .075 .169 .000 .000 .000 56

15 0

22 .000 .040 .815 .000 .001 .014 .130 .000 .000 .000 68

29 .000 .023 .858 .001 .000 .005 111 .000 .000 .000 73

Sept. 8 .000 .022 .861 .001 .000 .004 .110 .000 .000 .000 87

Total number 4 73 359 1 9 145 228 10 0 0 0 819

Proportion .005 .089 438 .001 .011 177 .278 .001 .000 .000 .000

Source: C. Hicks, ADF& G Kodiak
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TABLE 16. Comparison of age compositions, 1994-98.

Age composition

Year Location 1.2 2.2 1.3 2.3 Other
94 BB catch .054 .534 155 .225 .032
Ugashik ¢ .046 .392 .077 459 .026
Ugashik e 127 .660 .031 161 .021

PM catch .059 433 .206 272 .030

NP catch .040 154 .208 .546 .052

NP escape. .322 141 124 .280 133

95 BB catch 153 .548 123 .163 .013
Ugashik ¢ 291 404 112 .186 .007
Ugashik e 479 314 126 .075 .006

PM catch 142 496 151 .202 .009

NP catch .109 .250 241 .375 .025

NP escape. 172 .203 347 .245 .033

96 BB catch .088 127 514 .248 .023
Ugashik ¢ .028 118 .586 .257 .011
Ugashik e .084 .073 747 .074 .022

PM catch .075 117 522 .255 .031

NP catch .034 .204 391 317 .054

NP escape. 142 403 .149 .148 .158

97 BB catch 135 372 247 212 .034
Ugashik ¢ .084 437 291 176 .012
Ugashik e 194 452 227 .097 .030

PM catch 122 .265 321 .248 .044

NP catch .050 301 197 .386 .066

NP escape. 135 .385 .185 .200 .095

98 BB catch 272 119 297 .299 .013
Ugashik ¢ .076 104 .182 .634 .004
Ugashik e .298 171 .210 313 .008

PM catch 175 .095 .367 .347 .016

NP catch .061 .228 .265 424 .022

NP escape 221 .288 .146 277 .068

BB= Bristol Bay, PM=Port Moller, NP= North Peninsula

NP catch for Bear River and lInik/Three Hills sections through July 11.
NP escapement for Ilnik, Sandy, and Bear River (early run).
Escapement age composition excludes jacks (1-ocean fish)
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