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ABSTRACT 

Record 1980 Japanese mothership fishery catches of chinook salmon 
(7.04,000) intensified concern about the impact of high seas interceptions 
on U.S. origin fish. The goals of this study were to update and refine 
estimates of the stock origins of mothership chinook catches in Bering Sea 
(MS-BS) and Nort~ Pacific Ocean (MS-PAC) fishery areas and to assess the 
impact of high seas fishing on Alaskan salmon stocks. Because annual 
chinook catches by the Japanese landbased driftnet (LBDN) fishery since 
1979 (except 1980) have exceeded mothership catches, stock origins of 
chinook in the LBDN area were also determined. 

Linear discriminant analysis of scale pattern data was used to deter­
mine the stock origins of immature ages 1.2 and 1.3 chinook sampled on the 
high seas (40°-62°N, 1600E-175oW) in 1975-81. Samples were classified to 
region (Asia, western Alaska, central Alaska, southeast Alaska/British 
Columbia) and, if western Alaska was the predominant stock, to western 
Alaska "river" (Yukon, Kuskokwim, Bristol Bay) of origin. Stock compo­
sitions of the 1975-81 catches were used to estimate the interceptions by 
the mothership and landbased fisheries (1964-83) 1 and high seas catches of 
western Alaska chinook were apportioned to the year of inshore run (1965-
83). The scale samples and stock composition and interception estimates 
for "western Alaska" and "Yukon" included Canadian Yukon stocks. 

Immature age 1.2 fish comprised the majority of chinook in the 
1975-81 mothership and LBDN catches, and immature age 1.3 fish were the 
next most abundant group. Western Alaska was the_P.redo.!_nin~_n..J;_ .~_~9_c;.!_t __ of 
both age classes in the MS-BS area and an important sec_Q..ndary .. ~J:ock in the 
MS-PAC andLBDN areas. In terms of relat~burulance, Yukoo....appears to 
be the overwhelmGig"iy predominant western Alas~~.Q.f!Li!.l the MS-B~ 
followed in o_rder of abundance by Ku~kokwf.!11-..!1'.l.d .. Bristol B~y. Central 
~las~a was_~he __ ~~~~?min~~t stock OE both age classes i~_!_h~ MS-PAC and 
LBDN areas, and was present ;n lower abundances in t~~ MS-BS~ Asia was an 
important secondary stock for both age classes in all fishery areas. 
Abundances of southeast Alaska/British Columbia chinook 1 though higher in 
the North Pacific Ocean, were low compared to other st.ock groups in al 1 
fishery areas. These results are corroborated by tag recovery info_~a-
t ion. -

Stock c0mposition and interception estimates were compared to esti­
mates from previous studies. Estimates of stock composition for the MS-BS 
and interceptions of western Alaskan chinook salmon by the mothership 
fishery were similar to prior estimates. Estimates of the interceptions 
of Asian chinook by the mothership fishery averaged less than one-half of 
the previous estimates. Estimates of interceptions of central Alask~!l. __ . 
ch inook were ~~;_.~ale:~ la_;ed by_p_l'._eY._i~us ~-t~~!_es _ _,_'?_1:!..t_9_~_r __ -;:~_s_ult s_. indicate 
that in receE._;_ y~ars _!_1:1.~.Y .. )~~Y.:~-· c_ontribute_d a!IIl.o_st ai; many_~ish_~.9 the 
11!2Ehersh__~e ___ fish.!!.X~--!1-~~~-- ~es tern Alaska stocks. Previous s~-~~~:-~-?~ve 
apportioned all LBDN catches to Asia, but our results show that central 
Alaska has often contributecL.t _ _t:i_~_ majority o(~~h!B-ooksaTm-onto-·the--LBDN 
fishery!._ 



Exploitation rates were used to evaluate the impact of high seas 
fishing on Alaskan chinook salmon stocks. A lack of run size estimates 
prevented calculation of high seas exploitation rates for central Alaska 
chinook stocks, but we believe they are probably substantial. High seas 
interceptions since 1978 may be as high as 10% of the stocks originating 
in southeast Alaska and British Columbia. We estimate that the high seas 
fisheries caught an average of 26% of the western Alaska runs during the 
period 1965-1977 and 14% since 1978. Reduction in high seas catches in 
the MS-BS (sub-areas 8 and 10) might benefit coastal chinook fisheries in 
western Alaska, but would probably result in increased catches of Bristol 
Bay sockeye and central Alaskan chinook in the MS-PAC (sub-area 5) if 
effort were simply shifted to that area. The lack of reliable estimates 
of age composition and run size for most major chinook stocks severely 
limited our ability to assess the impact of high seas interceptions on 
u.s.-origin fish. 

x 
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I. INTRODUCTION 

The United States has been concerned for many years about the 
level of high seas interceptions of U.S.-origin chinook salmon, parti­
cularly by the Japanese mothership salmon fishery in the central Bering 
Sea. This concern was greatly intensified following the record 1980 
mothership catch of nearly 704,000 chinook salmon (previous maximum was 
554,000 in 1969; 1952-79 mean annual catch is 170,000). According to 
Major (1982), the 1980 m~thership catch represented a potential yield 
loss to western Alaskan and Canadian Yukon fishermen of 5,700 mt. 
Major's result is based in part· on provisional estimates of the propor­
tion of western Alaskan chinook present in the mothership area, which 
were derived in a scale pattern analysis of 1966-72 samples (Major et 
al. 1977b). High seas interceptions of North American chinook salmon 
are of concern because the chinook resource is important to the economy 
of western Alaska (Meacham 1980) and because interceptions can be large 
despite full compliance with current regulations of high seas fishing 
established by the 1978 renegotiation of the International Convention 
for the High Seas Fisheries of the North Pacific Ocean (INPFC).!/. The 
1980 mothership catch of chinook in part prompted the Alaska Department 
of Fish and Game (ADF&G) to fund the Fisheries Research Institute (FRI) 
to apply scale pattern recognition techniques in a three-year study to 
update information on the continental origins of chinook salmon in the 
mothership fishery area. The National Marine Fisheries Service (NMFS) 
also contributed funding to the project when the INPFC's Sub-Committee 
on Salmon assigned as its first Special Panel Topic the origins of 
chinook salmon in the Bering Sea. 

Since 1978 a considerable part of high seas salmonid research has 
been directed to determination of continental origins of all species of 
salrnonids in the area of the Japanese landbased driftnet (LBDN) salmon 
fishery (south of 46°N), pursuant to Article III.l.(d) of the revised 
Protocol amending the International Convention for the High Seas Fish­
eries of the North Pacific Ocean. FRI's contribution to this research 
program, funded by the National Marine Fisheries Service, has included 
high seas tagging in 1980 and 1982, and scale pattern studies to deter­
mine origins of sockeye, coho, and chinook salmon in the LBDN area. 
The scale pattern study of chinook salmon was carried out as an exten­
sion of the study of chinook in the rnothership fishery area. Certain 
work in the combined studies, including collection and processing of 
scales representing inshore areas, was also supported by the North 
Pacific Fishery Management Council through a study to determine ori­
gins of chinook caught incidentally by foreign trawl fisheries operat­
ing in the U.S. Fishery Conservation Zone (FCZ) off Alaska. This 

.!/The International Convention for the High Seas Fisheries of the 
North Pacific Ocean is the formal name of the treaty between the United 
States, Japan and Canada, and the International North Pacific Fisheries 
Commission (INPFC) is the organization created to carry out much of the 
work mandated by the treaty. 
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report presents the findings of the combined studies of chinook origins 
in the areas of the Japanese mothership and LBDN fisheries. 

The objectives of this study were to 1) provide a historical 
. review of the Japanese mothership fishery; 2) compile, summarize, and 

review available information regarding the origins and biology of 
chinook salmon caught by the Japanese mothership salmon fishery; 3) 
collect information and scale samples necessary to estimate the stock 
contribution of chinook'salmon harvested by this fishery; 4) establish 
a method for scale measurement and data management; 5) identify gaps in 
chinook salmon scale sampling and provide recommendations for improved 
coverage; 6) compile coastwide chinook salmon data; 7) estimate the 
mixing proportions of contributing stocks in the fishery during the 
years 1975-81; 9) estimate stock contribution rates 'to the Japanese 
mothership fishery. 

) 



II. DESCRIPTION OF THE JAPANESE MOTHERSHIP SALMON FISHERY 

Nineteen fifty-two was the first post-World War II year of opera­
tions of the Japanese mothership salmon fishery. The fishery expanded 
rapidly, soon becoming one of the world's largest salmon fisheries. 
Several authors have described this early fishery, including Manzer et 
al. ( 1965), Fukuhara (1971), Fredin and Worlund (1974), a'nd Fredin et 
al. (1977), and much of this description came from those reports. 

The fishing zone changed almost yearly bet.ween 1952 and 1958, and 
included part of the Okhotsk Sea during 1955-1958 (see-Fig. 2 in Manzer 
et al. 1965). The eastern boundary, 175oW (175°20'W south of Atka 
Island), was constant and was set by the INPFC. Until 1978, the other 
boundaries were mostly set by the Japan-Soviet Fishery Commission. The 
mothership fishing area was constant between 1959-1976 (Fig. 1), 
although in 1973-1976, some areas within the general area were assigned 
shortened seasons and.restrictions of the total fishing effort (see Fig. 
4-4 in Fredin et al. 1977). Before the 1977 season, the new Soviet 
200-mile zone was closed to fishing and in 1978, large areas outside of 
that zone were closed through the Japan-Soviet Fishery Commission. Also 
in 1978, the INPFC treaty was renegotiated to be made compatible with 
the newly implemented U.S. Fishery Conservation and Management Act (P.L. 
94-265), and several time/area restrictions both inside and outside the 
new U.S. 200-mile zone and a complete closure of the area east of 17SOE 
and south of S6°N resulted. In 1979, the U.S.S.R. placed a fishing . 
period restriction on the area between l70°E and l75°E and between the 
U.S. 200-mile zone and 460N, to create the complex pattern of times and 
areas of operation under two international agreements depicted in Fig. 
l. This pattern has remained unchanged through the 1984 fishing season. 

Various schemes of spatial and temporal stratification exist for 
purposes of regulation and statistical reporting of the fishery. The 
industry itself divided the total area into 169 blocks (mean size about 
14,250 km2, 110 km north to south and 130 km east to west). On a daily 
basis, only catcher boats assigned to a particular mothership were per­
mitted to fish in a specified block plus one-half of an adjacent block. 
Official statistics for the fishery reported to the INPFC by the Japan 
Fisheries Agency (JFA) were according to s0-longitude region and month 
in 1952-53, 2°-latitude x 501ongitude area and month in 1954-59, 2° x 5° 
area and 10-day period in 1960-77, and lo x 1° area and 10-day period in 
1978 - present. Statistics for 1952-59 were reported subsequently by 2° 
x 50 area and 10-day period, and were published in Manzer et al. (1965). 
We used the early statistics in Manzer et al. (1965) for this report, 
although totals are slightly different from those in the official statis­
tics published in the INPFC Statistical Yearbooks. For purposes of 
statistical analysis, Fredin and Worlund (1974) divided the mothership 
fishery area into 10 sub-areas (Fig. l), which roughly correspond to 
SO-longitude bands on either side of the Aleutian Island chain. 
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Since 1955, the fishery has used nylon gillnets, and monofilament 
nylon quickly became the standard web material after its introduction in 
the early 1970's. Until 1978, each catcher boat could fish 15 km (+ 10% 
allowance) of net daily east of 170°25 1 E and south of a line connecting 
47°N, 1650! and 48°N, 170°25'E. In that region, up to 60% of each net's 
length could be of 121 mm stretched mesh with the rest being 130 mm 
mesh. In other parts of the mothership area, a catcher boat could fish 
a maximum of 12 km (+ 10% allowance) of net, with mesh sizes 121 mm in 
40% of the net and 130 mm ~n 60% of the net. In the period 1978 -
present, the gear restrictions have been uni form throughout the fishery 
area: maximum length of a set is 15 km, minimum distance between two 
nets is 8 km in any direction at the time setting is completed, and mesh 
sizes are not less than 120 mm in 401 of the net and not less than 130 
mm in 60% of the net (Japan Fisheries Agency, 1981). Fishing effort is 
usually measured in "tans" of gillnet, a tan being approximately 50 m. 

Historically, the motherships ranged from 8,000-14,000 tons and 
were powered by 5000-7600 hp engines. Each had a crew of 300-350. 
Salmon were both canned and frozen aboard the mothership and the fin­
ished products were shipped to Japan by tending transport vessels. Each 
mothership was accompanied by about :30-40 catcher boats, some of which 
(2-6) acted as scout boats. Catcher boats were 75-100 tons and were 
powered by 270-450 hp engines. There were about 20 crewmen per boat. 
Presently, each mothership is accompanied by 43 catcher boats, two of 
which act as scouts. Prior to 1978, fishing in the Bering Sea generally 
lasted from mid-June to late July, whereas fishing i'n the North Pacific 
commenced in mid-May and continued into late July or August in some 
early years. Presently, the mothership fishery operates o~ly in June 
and July, and fishing in the Bering Sea usually does not begin until 
late June. 

The sizes of the mothership fleet and the average effort and catch 
by species are listed in Table 1. Chum, pink, and sockeye salmon rank 
one, two, and ·three in numbers caught, whereas chinook salmon catches 
rank a distant fifth and equal only about two percent of the chum salmon 
catch. The catch of chinook salmon and effort by year in sub-areas 5, 
8, and 10 (the main areas presently fished) and the ca·tch and effort in 
the total mothership area (excluding the Okhotsk Sea) are shown in 
Table 2. 

Maturing and immature sockeye salmon of Bristol Bay or1g1n were 
greatly protected by the restrictions on high seas fishing that were 
gained through the INPFC renegotiation; however, the potential for inter­
cepting Alaskan and Canadian Yukon chinook salmon remained high. The 
total catches of sockeye since renegotiation have been comparable to 
those a few years before 1978, but the estimated catches of Bristol Bay 
sockeye in 1978-1980 have been the lowest since 1959. Conversely, the 
chinook catch by the mothership fishery, while somewhat lower than 
historical levels in 1978 and 1979, was by far the largest in history 
during 1980 (Table 2). The exceptional 1980 catch was due largely to 
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increased sto~k abundance in the Bering Sea and North Pacific (see CPUE 
columns in Table 2), but some targeting on chinook salmon because of the 
elevated abundance may also have occurred. In the years since the 1978 
renegotiation, the chinook catch has continued to come mostly from areas 

·where western Alaskan and Canadian Yukon stocks are thought to occur in 
high relative abundance. 

With the closure of much of the historic mothership fishery area in 
1977 and 1978, there has been a large increase in the effort in sub-area 
5. Chinook salmon catches in that sub-area have increased since 1978 
although the abundance (CPUE) is not as high there as in sub-areas 7 and 
9 nor in the Bering Sea (Fig. 2). The generally lower chinook CPUE 
since 1978 in sub-areas 8 and 10 (except for 1980) may have been caused 
by changes in the distribution of fishing effort (particularly decreased 
effort in area E7558) because the abundance of the western Alaskan 
coastal runs has increased since 1978 and one would expect the CPUE in 
the Bering Sea to be at least as high as the values in the 1960s. 
However, it is also possible that the distribution and thus the availa­
bility of western Alaskan stocks may have changed since 1977 along with 
the change to a warmer climate than existed during the 1960's. We will 
examine the past and present impact of high seas fishing on western 
Alaskan chinook salmon stocks at the conclusion of this report. 
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III. CURRENT STATUS OF KNOWLEDGE ON ORIGINS OF CHINOOK SALMON 
IN THE AREA OF JAPANESE HIGH SEAS SALMON FISHERIES 

Information collected through the early 1970's on origins and dis­
tribution of chinook salmon in offshore waters was summarized by Major 
et al. (1978). Information collected since then has come from recovery 
of disc and coded-wire tags (Japan Fisheries Agency 1981; Dahlberg 1982; 
Wertheimer and Dahlberg 1983; A. Wertheimer, NMFS, personal communica­
tion; and C. P. Meacham, ADF&G, personal communication), from scale 
pattern analysis (Knudsen et al. 1983; Myers 1983), and from preliminary 
genetic (electrophoretic) studies (Utter 1978; Utter et al. 1979). 

A. Information from Tagging 

There have been only 14 coastal recoveries of chinook salmon tagged 
on the high seas west of 15S0 w in· 1956-83 (Fig. 3). One of these was 
released near the Japanese coastal area .of recovery, and is not shown on 
the figure. Nine of the 13 significant recoveries were made in western 
Alaska (Yukon River, Kuskokwim River area, and Bristol Bay area) from 
releases in the central and western Bering Sea. The four recoveries 
resulting from releases in a fairly restricted area just south of the 
central Aleutian Islands (INPFC areas 8050 and W7548) have been made in 
East Kamchatka, western Alaska, Yakutat area of southeast Alaska, and 
the upper Columbia River system. The recovery near Yakutat (No. 11 in 
Fig. 3) was made by an offshore troll fishery vessel. As most chinook 
in the Fairweather troll grounds are from non-local areas, it is ·im­
possible to ascertain the origin of the fish. This limited number of 
recoveries suggests that chinook in the Bering Sea are predominantly of 
western Alaska origin, while the origins of chinook in the North Pacific 
Ocean are more diverse. 

One notable recovery from ADF&G inshore tagging experiments pro­
vides evidence of chinook migration between inland waters of southeast 
Alaska and the southeastern Bering Sea. The fish was tagged 25 July 
1979 near False Point on the southeast side of Admiralty Island, and was 
recovered 20 February 1980 by a U.S. trawler about 12 run northeast of 
Cape Sarichef near the western end of the Alaska Peninsula (C. P. 
Meacham, ADF&G, personal communication). The origin of the fish is not 
known, however. 

In 1980 the INPFC member nations agreed to monitor high seas 
research catches and incidental salmonid catches by groundfish vessels 
in the U.S. Fishery Conservation Zone (FCZ) for salmonids missing the 
adipose fin, an indicator of the possible presence of a coded-wire tag 
(INPFC 1981). The vast majority of releases of coded-wire tagged 
chinook are from hatcheries south and east of the Alaska Peninsula. 
Since the monitoring began, there have been 29 recoveries of coded-wire 
tagged chinook salmon by U.S. observers on foreign groundfish vessels 
operating in waters west of 155ow (Table 3). There have been no 
recoveries of coded-wire tagged chinook from the mothership fishery 
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itself, despite the fact that U.S. observers have examined 3,837, 
11,818, and 6,615 chinook in the mothership catches from the U.S. FCZ 
for missing adipose fins in 1981, 1982 and 1983, respectively. Nine of 
the 29 recoveries from incidental trawl catches were reported by Dahlberg 
(1982) and Wertheimer and Dahlberg (1983), and 20 were reported after 
Wertheimer and Dahlberg (1983) through 20 July 1984 (A. Wertheimer, 
NMFS, personal communication). Six of the recoveries were made in the 
southeastern Bering Sea; three of the fish were ,from Oregon, two were 
from southeast Alaska, and one was from central Alaska. The 23 recov­
eries made south of the Alaska Peninsula resulted from releases in 
central Alaska (2), southeast Alaska (9), British Columbia (8), and 
Oregon (4). Most of the coded-wire tag recoveries were from fish caught 
near the continental shelf break in late fall or early winter, while the 
fish_externally tagged were caught and released in epipelagic waters in 
May to August. 

B. Information from Scale Pattern Analysis 

Prior to initiation of FRI studies, there has only been one attempt 
to apply scale pattern recognition techniques to determine origins of 
chinook salmon in offshore waters (Major et al. 1975; 1977a; and 1977b), 
although there have been a number of applications of the general tech­
nique to inshore situations (Koo and Isarankura 1967; Bohn and Jensen 
1971; Kissner 1973; and Wilcock and McBride 1983). The research by 
Major and associates employed linear discriminant analysis to determine 
the origins of immature chinook salmon distributed in the Japanese 
mothersftip fishery area in 1966-72. The investigators established only 
two categories in their analysis, Asia and western Alaska (including the 
Canadian Yukon). The western Alaska standard sample consisted of scales 
collected in the Yukon, Kuskokwim, Kanektok, Togiak, and Nushagak 
Rivers. The Asian standard sample was composed of scales collected from 
maturing fish during Japanese mothership and research vessel operations 
in waters west of 1700E (i.e., an area adjacent to Kamchatka) in June 
and July, when maturing North American fish wo~ld likely be well east of 
170°E. The authors used a discriminant function based on only the 1968 
standards to classify the 1966-72 high seas samples, since the 1968 
standards provided the highest classificatory accuracy. Both standards 
and high seas samples were pooled over age class and brood year. The 
2-category 'analysis was done for all high seas !samples, including those 
from areas where fish of non-Asian and non-western Alaskan origin are 
known to occur. Kamchatka River samples (1965~69) were made available 
late in the study, and the 1968 function was used to classify them as a 
test of the appropriateness of the function. The classification of 
known-Asian fish was accurate, averaging 85% (range 76-90% for each 
year). 

The 1966-72 high seas samples were classified by the 1968 function 
according to strata of sub-area (after Fredin and Worlund 1974) and 
month, and the results for imma·ture fish only are summarized in this 
report in Fig. 4 (a few erroneous values in Major et al. 1977b were 



9 

corrected by R. L. Major, NMFS, personal communication). The results 
showed a predominance of western Alaska fish in the central Bering Sea 
and a general increase of the estimates for western Alaska eastward from 
sub-area 6 to sub-area 10. The results for the North Pacific Ocean 
indicated lower composition of western Alaska fish in the population, 
yet there was still a general eastward increase in the estimates for 
we,stern Alaska. 

Chinook scale pattern. studies by FRI have included a preliminary 
analysis of samples of age· 1. 2 and 1.3 immature chinook scales collected 
in the mothership and LBDN areas in 1980 (Knudsen et al. 1983), and an 
analysis of origins of chinook caught incidentally by the foreign 
groundfish fishery in the southeastern Bering Sea and northwestern Gulf 
of Alaska in 1978, 1979, and 1981 (Myers 1983). Knudsen et al. (1983) 
applied Cook's (1982) method, and employed five regional categories in 
initial analyses, 1) Asia, 2) western Alaska, 3) central Alaska, 4) 
southeast Alaska and British Columbia, and 5) Washington, Oregon, and 
California. Stock composition estimates for Washington-Oregon­
California (for immature age 1.2 fish) were all low and not statistical­
ly significant throughout the study area northwest of 40°N, 17SoW. The 
western Alaska stock-group was found to predominate in the Bering Sea, 
and estimates for the group generally increased eastward. A wider 
diversity of stock composition was indicated for the region south of the 
Aleutian Islands. Asian fish predominated in the population of age 1.2 
chinook south of the Aleutians, followed closely by western Alaska and 
southeast Alaska/British Columbia stock-groups. The incidence of Asian 
fish in the population of age 1.3 fish south of the Aleutians was lower, 
and western Alaska and southeast Alaska/British Columbia fish were the 
two most abundant components. 

Myers' (1983) study also employed Cook's (1982 and 1983) technique, 
used the above-mentioned five categories, and included a separate series 
of analyses which broke the western Alaska stock-group into three major 
"river" categories (viz., Yukon, Kuskokwim, and Bristol Bay) when the 
regional analysis indicated western Alaska to be the predominant group. 
Generally, western Alaska was often found to be the predominant stock­
group in the Bering Sea east of 1800 (INPFC Areas 1 and 2), and the 
predominant "river" groups there were Yukon and Bristol Bay, Signifi­
cant incidences of central Alaska, southeast Alaska/British Columbia, 
and Asian fish were also indicated for some strata. Sample availability 
permitted little inference about stock origins of incidentally caught 
chinook in the northwestern Gulf of Alaska. 

C. Other Studies 

Major et al. (1978) made some inference about the continental ori­
gins of chinook salmon in the area of the mothership fishery by examin­
ing the distribution of fish of various maturity stages. However, their 
analysis was useful mainly in monitoring the distribution of maturing 
Asian fish in the western part of the study area, and did not provide 
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information useful in assessing the relative abundances of Asian and 
North American fish throughout the study area. 

Genetic studies employing electrophoresis were initiated to deter-
·mine continental origins of chinook and chum salmon in the mothership 
fishery area (Utter 1978; Utter et al. 1979). However, due to the lack 
of genetic information for Asian stocks, they have not contributed. 
substantial information. 
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IV. METHODS 

Our general method of determining the stock composition of the high 
seas population was discriminant analysis of scale pattern data. Fish 
from a particular area grow in a charact:eristic manner determined by gen­
etic and local environmental influences,. and their growth is reflected 
in the pattern of circulus formation on -the scale. Application of dis­
criminant analysis entails obtaining standard scale samples to represent 
the major stock-complexes likely to populate the high seas area of 
interest, establishing discriminant rul~s based on differences in scale 
growth patterns between the standards, classifying high seas (= unknown) 
samples by the discriminant rules, and einally using the classification 
results to estimate stock composition of the population. 

A. Methods of Scale Ageing and Measurement 

1. Sample Preparation 

Most scale samples were in the form of acetate impressions obtained 
from fisheries agencies, so that no further sample preparation was nec­
essary. However, The U.S.S.R's Pacific Scientific Research Institute of 
Fisheries and Oceanography (TINRO) provided FRI with original scale 
samples of adult returns to the Kamchatka River in 1977, and the Kamchatka 
and Bolshaya rivers in 1980, 1982, and 1983. The scales were sorted un­
der a binocular microscope, two non-regenerated scales that were closest 
in appearance to INPFC-preferred area scales (INPFC 1958) were selected 
for each fish, and an acetate impression was made for reading. 

2. Ageing 

Although most of the scale samples were already aged by the agen­
cies that provided them, all inshore and high seas samples were re-aged 
by FRI scale analysts to ensure consistency in age composition data. 
Acetate impressions were examined under a microfiche reader to determine 
both freshwater and ocean age. Freshwater circuli were identified as 
those circuli closest to the center of the scale with a thickness and 
spacing considerably less than that of circuli closer to the outer edge 
of the scale (ocean circuli). Annuli were identified by a decrease in 
spacing and thickness of circuli and by breakage, interbraiding, and 
"cutting-over" of circuli. Age was designated by the European method 
(Koo 1962). 

We found the most difficult part of chinook scale ageing was the 
determination of freshwater age. Although freshwater age determinations 
were complicated by the presence of regenerated and non-preferred area 
scales in the samples, the main problem was a lack of consistent crite­
ria, both in the literature and from our own experience, for identifica­
tion of age O. chinook originating from over a large geographic area. 
We attempted to develop our own criteria in part by examining some 
scales of known-age fish, as other means of age validation were beyond 
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the scope of this study. However, these scales were primarily from 
coded-wire tagged chinook of hatchery origin from southeast Alaska to 
California, and therefore were not representative of the majority of the 
stocks included in our standards. 

The difficulties of identifying age 0. chinook salmon by their 
scale patterns have been noted since the earliest investigations 
(Gilbert 1912). Rich's (1920) careful and detailed examinations of the 
scales of juvenile chinook salmon collected in the Co.lumbia and 
Sacramento rivers led him to conclude that the scales of adult fish 
which emigrated to the ocean as fry (age O.) in the fall cannot be 
distinguished by the appearance of the freshwater portion of the scale 
from yearlings (age 1.) which emigrated in the spring. No subsequent 
scientific investigations have disproved this conclusion, and scales of 
this type in the inshore and Japanese fishery samples were, no doubt, 
incorrectly aged as l.'s by our methods. 

The most reliable criterion that we had to identify age O. chinook 
was the absence of a freshwater annulus. Chinook fry that emigrate to 
the ocean e~rly in the spring of their first year are easily distin­
guished by the lack of a freshwater annulus or any check in the central 
portion of the scale re.sembling a freshwater annulus. Scales of this 
type in the inshore and Japanese fishery samples would have always been 
correctly aged as O.'s by our methods. 

Wild chinook fry which rear in fresh or brackish water prior to 
ocean emigration in their first spring or summer and age O. chinook of 
hatchery origin often have "checks" or zones of closely spaced circuli 
in the first year of growth that resemble freshwater annuli. To distin­
guish these patterns from age 1. chinook, we used several criteria that 
involved a subjective comparison of zone sizes and spacing and thickness 
of circuli. Scales were identified as age O.'s if: 1) .the size of the 
first ocean zone was considerably smaller than the size of the second 
ocean zone; 2) spacing and thickness of circuli in the first ocean zone 
was considerably less than in the second ocean zone (after Koo and 
Isarankura 1967); 3) spacing and thickness of circuli in the portion of 
the scale closest to the focus were similar to spacing and thickness of 
circuli in the first ocean zone; and 4) spacing and thickness of first 
ocean summer circuli were similar to spacing and thickness of first 
ocean winter circuli (i.e., no distinct first ocean annulus). 

Although FRI scale analysts were as consistent as possible in the 
use of these criteria to identify age O. chinook, an examination of 
coded-wire tagged chinook scale samples of known age provided by the 
Washington Department of Fisheries (WDF) and the Department of Fisheries 
and Oceans Canada (DFO) showed that no single character or set of 
characters always resulted in an accurate freshwater age determination. 
A consistent bias in all FRI age determinations was that in cases where 
the analyst was not sure whether the scale was age O. or 1., the scale 
was assigned a freshwater age of one. We decided that this was the best 

._) 
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approach since our analysis was restricted to freshwater age 1. chinook 
and we did not wish to exclude from the data age 1. freshwater patterns 
difficult to interpret. 

Because we had no samples of known age 2. chinook from which to 
develop ageing criteria, an additional problem was that of distinguish­
ing fish with a freshwater annulus followed by extensive freshwater 
(plus) or estuarine growth and a check at ocean emigration from fish 
with a full second year of freshwater growth. As was the case for 
distinguishing ages O. and 1. chinook, if the FRI analyst was not sure 
whether the scale was age 1. or 2., the scale was assigned a freshwater 
age of one, and additional freshwater growth after the annulus was 
assumed to be "plus" growth. 

-3. Scale Selection 

We attempted to include only INPFC-preferred area (INPFC 1958) 
scales in the standard and high seas samples. Criteria: for identifica­
tion of preferred area scales were developed by examination of the 
appearance of scales taken from various, known areas of the body of 
chinook salmon. Scales from the preferred area were large, rounded, and 
symmetrical. Their sculptured (anterior) and unsculptured (posterior) 
fields had a relative.ly straight boundary, they had comparatively few 
complete circuli around the focus, and ocean circuli near the outer edge 
of the scale did not extend into the posterior field. When selecting 
scales from the TINRO smear samples, we chose two scales from each fish 
which best met the above criteria for preferred area scales. We also 
noticed numerous scales in the high seas samples, especially in those 
collected on board the motherships, which apparently were not taken from 
the INPFC-preferred area, and these were not included in the analysis. 

Just prior to measurement, the scales selected for inclusion in the 
standard or unknown samples were re-examined to confirm our initial age 
determination, If there was disagreement, the problem was either 
resolved or the scale was not measured. When sample sizes permitted, we 
did not include a scale in a standard sample if the original agency's 
and our age determinations differed. 

4. Measurement 

We measured scales with a micro-computer based digitizing system 
developed at FRI in 1979 for INPFC-related research (Harris et al. 
1980). Acetate impressions of the scales were rear-projected onto the 
digitizing surface at 104x, and the scales were aligned on a standard 
measurement axis. The measurement axis bisected the focus and was the 
perpendicular to the boundary of the sculptured and unsculptured fields 
of the scale (Fig. 5). 

As requested by ADF&G, the following life history zones, illus­
trated in Fig. 5, were measured: 

http:relative.ly
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Zone 1: center of focus through last circulus in the 
freshwater annulus. 

Zone 2: first circulus in freshwater plus growth zone 
through last freshwater circulus. 

Zone 3: first ocean circulus through last circulus in 
the first ocean annulus. 

The outer edge of each circulus in these three zones was digitized 
(meeting the criteria of Tanaka, Shepard and Bilton 1969), and a FORTRAN 
program was used to calculate the linear distance between each circulus 
to the nearest .001 in. These measurements, along with sample identi­
fiers and biological data, were transmitted to the University of 
Washington's CDC Cyber computer for analysis and permanent storage on 
magnetic tape. Raw data formats and codes are described in detail in 
Rogers et al. (1982). 

5. Data Reformatting and Scale Characters 

Raw data were transformed into several basic scale characters and 
reformatted for convenient analysis. These scale characters included 
the radius of the focus, the total sizes and numbers of circuli in the 
three defined zones, and the distances between every third circulus in 
Zone 1 and the combined Zones 2 and 3. From these basic scale charac­
ters, 60 scale characters (Table 4) were calculated for use in the scale 
pattern analyses. 

B. Definition of the Study Area, Period, and Population 

We restricted our study area to 40-620N, 160DE-175ow (Fig. 6). 
High seas catches of chinook salmon in the study area include all mother­
ship fishery catches and a weighted average of 83.7% of the LBDN fishery 
catches in the period 1972-83. All of the LBDN catches outside the 
study area were made west of 1600E. Spatial stratification of the study 
area was according to the following three levels: (1) regions, which 
correspond to the LBDN fishery, the mothership fishery in the North 
Pacific Ocean (MS-PAC), and the mothership fishery in the Bering Sea 
(MS-BS); (2) 50-1ong1tude sub-areas (the sub-areas in the mothership 
fishery area are virtually the same as· defined by Fredin and Worlund 
[1974}; we defined sub-areas 11-15 for the LBDN fishery area); and (3) 
2°-latitude x so-longitude INPFC statistical areas. 

The study period was chosen to be June and July for the mothership 
area and May through July for the LBDN area, 1975-81. Study of chinook 
in the mothership area in May was not deemed necessary since May catches 
comprised a weighted average of only 2.6% of the annual mothership catch 
in 1972-77, and the fishery has not operated in May after 1977. The 
7-year period 1975-81 was chosen because (1) it includes an entire 
"cycle" of high seas abundance (Ito and Takagi 1981); (2) it includes 
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the years 1980 and 1981 when the large 1976 year-class passed through 
the fishery; and (3) scale sampling in key (particularly Alaskan) 
inshore areas has improved markedly in recent years, providing the 
possibility for comprehensive and representative standard samples. 
Temporal stratification in the analysis was by month and 10-day period. 

We restricted the scale pattern analysis to ages 1.2 and 1.3 
immature fish, as age composition information available at the beginning 
of the study (Major et al. 1978; Ito and Takagi 1981) suggested that age 
.2 and .3 immatures comprised the great majority of the high seas sam­
ples, and our initial ageing wo·rk .showed that freshwater age 1. fish 
greatly predominated. 

C. Construction of Standard Samples 

l. Definition of Categories 

Two schemes were employed to establish categories for the discrimi­
nant analysis. By the first scheme we established four major regional 
categories (abbreviations in parentheses will be used in tables): (1) 
Kamchatka (Asia), which produces the great majority of Asian chinook 
salmon; (2) western Alaska (West), which includes Canadian Yukon River 
chinook stocks; (3) central Alaska (Cent); and (4) southeast Alaska and 
British Columbia (SEBC). In our pilot study of 1980 samples (Knudsen et 
al. 1983), we found virtually no indication that age 1.2 immature fish 
from Washington-Oregon-California occur to a significant degree in the 
study area, and therefore we did not establish a category for the region 
south of British Columbia in the overall analysis. The four categories 
mentioned account for the great majority of age 1. chinook production in 
the Pacific rim, and they correspond roughly to different enviromnental 
regimes in w.h~ch the juvenile fish exist before intermingling on the 
high seas, 

Considering the results of tagging experiments and previous scale 
pattern studies, we anticipated that at least for the Bering Sea region 
the present analysis would show the western Alaska stock-complex to pre­
dominate in the population. For this reason we used a second scheme to 
establish categories that broke the western Alaska complex into sub­
regions or "rivers", to be used with the other regional categories in a 
second series of analysis. The three western Alaska "river" categories 
are (1) Yukon River (Yuk), which includes the Canadian portion of the 
population, (2) Kuskokwim district (Kusk), which includes the Kuskokwim 
and Kanektok Rivers and Goodnews Bay, and (3) Bristol Bay (Bris), which 
includes the Nushagak and Togiak Rivers (scales were not obtained for 
other chinook-producing systems in Bristol Bay). 

2. Brood-year Standards 

We considered two approaches to construct the necessary standard 
samples; i.e., brood-year standards (as used by Knudsen et al. 1983) or 
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pooled-year standards. Brood-year standards represent the same year­
class as membered by the high seas samples being classified. Pooled­
year standards would include scales from a number of successive 
brood-years. The brood-year standards would theoretically be the most 
representative and appropriate, but a considerable amount of effort is 
required to construct them. We performed a series of analyses of var­
iance of scale data from inshore samples to examine the degree of 
variability attributable to brood year (as well as to other factors) and 
to determine which approach was warranted. 

The analyses of variance were with respect to four factors: 
region, brood year, ocean age group, and sex. Data were drawn from the 
factor levels summarized in Table 5. Ocean ages were grouped into two 
levels, age .3 and age .4+ (i.e., age .4 and .5). The brood years 
available from the North American areas were 1974-76, but for Asia 
sample sizes dictated the inclusion of levels 1973-75. 

Two series of ANOVAs were done, since the data available did not 
permit a totally crossed design. Series I included all four levels of 
region but only two levels of brood year (1974-75) which were totally 
crossed. Series II included only the three North American regions, but 
all three levels ~f brood year. For each ANOVA series, a separate analy­
sis was done for each of the 19 scale characters employed by Knudsen et 
al. (1983). In all ANOVAs region, age group, and sex were considered 
fixed effects and brood year was considered to be a random effect, Be­
cause cell sample sizes were greatly unequal, the method of unweighted 
cell means was used (Winer 1971). 

Results of these ANOVAs are presented in Table 6 (for series I) and 
Table 7 (for series II). In both series, region and brood year were in 
most cases highly significant factors, whereas significant F-values were 
infrequently obtained for ocean age group and sex. We conclude that the 
general method used by Knudsen et al. (1983) to construct standard sam­
ples is most appropriate, since the large va'riability due to brood year 
is controlled for by stratification. Because ocean age group was not a 
significant factor for most of the analyses, there might not be need to 
weight the brood-year standards by age. Nevertheless, we chose to con­
tinue the procedure as it should make the standard samples most repre­
sentative of the total spawning population from each brood year. Sex 
was also a minor contribution to total variability, and we decided not 
to stratify the analysis further by sex or to consider sex as an addi­
tional weighting factor. 

3. Run Size Indices, Inshore Age Compositions, 
and Weighting of Standard Samples 

A total of 14 different brood-year standards (Table 8) for each 
regional and river category was needed to classify immature ages 1.2 and 
1.3 chinook in the 1975-81 high seas samples. (In Table 8 and in all 
subsequent Tables and Appendix Tables that reference brood year in con-
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junction with the abbreviations for standard categories, a letter "A" 
following the brood year indicates a standard used to classify age 1.2 
fish sampled 4 years later, and a "B" indicates a standard for classi­
fying age 1.3 fish 5 years later.) The brood-year standards were 
constructed to represent the various ages at which fish in the high seas 
samples mature, in proportion to their relative abundance in successive 
runs. We also weighted the var1ous represented stocks within the 
regional or "river" categories according to best estimates of relative 
abundance. Although published age composition information exists for a 

·number of the major stocks, we used our own age composition data (based 
on the entire sub-samples provided by numerous agencies) to maintain 
consistency with age determinations of the high seas samples. Because 
scale sampling is usually done from commercial or other catches by 
selective gear, the age compositions calculated represent the entire 
runs with various degrees of bias.· 

The general procedure for weighting the standard samples is as 
follows, although sample availability for some categories necessitated 
departure from the strategy. Run strength indices (Table 9) and esti­
mated age ~om.positions (Tables 10 to 13) were used to determine a total 
return for each age class and for each stock and year. These were added 
within category and brood year to obtain a total brood-year return, and 
the proportion of the total brood-year return represented by each age 
class and stock was computed. This proportion was then multiplied by 
the total desired sample size (200 scales) to determine the number of 
scales needed from each age class and stock. When this number slightly 
exceeded the number of scales available, the deficiency was made up by 
substituting scales from other age classes from the same stock and brood 
year. Final sample sizes of less than 200 occurred for some standards 
because (1) sample availability did not permit a size of 200, so the 
weighting was based on a smaller yet maximum sample size that permitted 
proportional representation of constituent stockSJ and/or (2) after con­
structing the standards we considered.a few scales to be aberrant and 
deleted them. 

D. High Seas Scale Samples and Associated Biological Data 

The Japan Fisheries Agency (JFA) was requested, through the INPFC, 
to provide scale impressions and associated biological data for all 
chinook salmon sampled during research vessel and mothership operations 
in the study area in May through July south of 48°N and in June and July 
north of 480N, 1975-81. All samples were aged by JFA biologists, and 
their determinations were coded on the data sheets. Maturity determina­
tions, based on criteria listed by Ito and Takagi (1981), were also·coded 
on the sheets. All scales were re-aged by FRI biologists, and the FRI 
age determinations were coded on the biological data provided by JFA. 
High seas samples for 1981 also included scales collected by U.S. 
observers on the salmon motherships in the U.S. FCZ (mainly in areas 
E7048, E7050, and E7052). Biological data accompanying those samples 
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did not include maturity determinations, but the great majority of the 
fish sampled by the observers would have been immature. 

The age and maturity composition of the high seas chinook catches 
must be estimated in order to apply the stratified results of the 
present scale analysis and then to estimate the regional stock composi­
tion of the catches. Records in the biological data representing fish 
caught by commercial-type gillnet were tallied according to age (FRI 
determination) and maturity group by month/sub-area strata, and the 
resulting vectors of proportions were multiplied by the reported com­
mercial catches in the same strata. The freshwater and/or ocean age 
could not be determined for many fish of known maturity stage. As we 
wished to use as much of the biological information as possible, we used 
the f~llowing hierarchical procedure to estimate age/maturity canposi­
tion. For each month/sub-area stratum, the numbers of known maturing 
and immature fish were added to give the total effective sample size, 
and the proportions in each maturity category were calculated. Within 
each maturity group, proportions in each ocean age group were calculated 
(fish older than .4 were pooled with .4 fish; fish of indeterminable 
ocean age were ignored), and these proportions were multiplied by the 
proportio~ for the maturity category. A similar hierarchical proced~re 
was used to obtain the proportions by freshwater age group within th~ 
immature age .2 and .3 categories. The resulting vector of proportions 
was applied to the commercial catch in a stratum only if the effective 
sample size was at least 25 fish. The sample sizes for strata represent­
ing the LBDN area were generally less than 25, and therefore the vectors 
used for sub-areas 11-15 were based on fish sampled south of SOON. 

E. Statistical Methodology 

1. Discriminant Technique 

Previous FRI scale pattern analyses of sockeye and coho origins and 
Knudsen's et al. (1983) preliminary analysis of chinook origins have all 
employed a non-parametric discriminant technique developed by Cook 
(1982). For the present analysis we chose to use linear discriminant 
analysis, as applied by commercial software (program BMDP7M; see Brown 
et al. 1983), for the following reasons: (1) ADF&G routinely uses 
linear discriminant analysis and urged our use of the technique-for 
consistency; (2) the BMDP package program includes character selection; 
(3) the BMDP program is considerably less expensive to execute than the 
series of programs that apply Cook's technique; and (4) the two tech­
niques, using the same test data, scale characters, and a priori proba­
bilities, yielded classification matrices with column vectors that were 
not significantly different. 

2. Parameter Estimation 

The methods of point and variance estimation are the same as used 
in our previous studies (Cook 1982), except that the variance estimator 

) 
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of Pella and Robertson (1979) was used even in 2-category analyses, We 
developed estimates for all strata represented by at least 25 fish of an 
age/maturity group. Although our main interpretation is based on strata 
of sub-area and month, we also made estimates for finer strata, includ­
ing INPFC 2° x 50 statistical area, and also 10-day period crossed with 
each spatial level. 

3. Method of Collapsed Analysis and of Selecting "River" Analyses 

The matrix correction procedure used to obtain point estimates can 
result in negative estimates for one or more categories, indicating that 
such categories are not present in the population. The estimates for 
the remaining categories must be revised to sum to 1.0 and thus be rea­
sonable.- Cook (1983) suggested an algorithm for constraining estimates 
obtained in the full N-way analysis, to accommodate such situations. 
However, we chose to continue the earlier method of collapsing and 
repeating the analysis to include only the categories indicated to be 
present. This approach is expensive in personnel and computer time, but 
it has intuitive appeal, and it allows use of different sets of scale 
characters that best separate the remaining categories. 

In all cases in which western Alaska was found, after any collaps­
ing, to be the predominant regional stock, we did an analysis employing 
the western Alaska "river" standards plus any remaining regional stand­
ards. For instance, if a regional analysis collapsed to western and 
central Alaska and Asia, western Alaska having the highest estimate, a 
5-way "river" analysis was then done, employing standards for Yukon, 
Kuskokwim, Bristol Bay, central Alaska, and Asia. 

4. Data Checking and Scale Character Selection 

A considerable amount of screening and checking was done to ensure 
quality of data. As men~ioned earlier, raw data (in ADF&G format) were 
transformed into basic scale characters and reformatted for convenient 
analys~s. Distances between every third circulus in the three defined 
zones were calculated. Scales having a (magnified) distance of over 1.0 
inch for any circulus triplet were excluded from the analysis, as such 
wide triplets were often due to broken or otherwise aberrant circuli. 
Scales with fewer than five circuli in the first year were also exclud­
ed, as they were suspected to be incorrectly.aged, regenerated, or 
possibly non-preferred. The data were screened by a computer program 
that identified all scales with values for basic characters outside of 
allowable ranges, and such scales were re-examined. After the standard 
samples were constructed, basic statistics were calculated for some of 
the scale characters used in the analysis. Scales with a value outside 
of four standard deviations on either side of the mean for these charac­
ters were re-examined, and were excluded if ageing or measurement errors 
were found. Lastly, all type C scales (i.e., those judged non-preferred) 
were excluded from the analysis. 
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The format requested by ADF&G included delineation and measurement 
of zone 2 (i.e., "plus growth" between the freshwater annulus and the 
first true ocean circulus). However, scale readers were not confident 
about the accuracy or consistency of identifying freshwater plus growth. 

·For this reason, characters that involved zone 2 or zone 3 separately 
were not included in the analysis. We also did not include scale char­
acter 38 (Table 4), the radius of the focus, since differences among 
stocks for this character might be related to differences in the quality 
of the scale collections provided by the various agencies. 

Character selection was done by the BMDP program according to a 
stepwise procedure employing 4.0 as the F-value for variable entry. We 
modified the procedure by considering also classificatory accuracy. 
This required two runs of the program for each analysis, the first run 
empl-oying only the standard samples. The BMDP program outputs a "jack­
knifed" (i.e., "leaving-one-out") classification matrix at each step of 
variable entry. Sometimes as additional variables are entered, overall 
classificatory accuracy decreases. In such cases we specified in the 
final run inclusion of only those variables which had resulted in the 
highest overall classificatory accuracy. In cases where the highest 
accuracy was attained by two or more different sets of characters, we 
chose the character set that provided the highest accuracy for the stock 
with the greatest misclassification error rate. 

) 



V. RESULTS 

A. Age Determination of the 1975-81 High Seas Samples 

1. Comparison of JFA and FRI Age Determinations 

FRI age determinations are generally similar to those of JFA. 
Table 14 shows the compositions, determined by FRI and JFA analysts, of 
the samples of chinook caught by commercial-type gillnet in May-July, 
south of 62"N and between 160°E and 1750W. Both agencies showed age .2 
fish to predominate in the samp'les of maturing fish. The mean compos i­
t ion of age .2 maturing fish (in the fraction of the total samples that 
could be aged) was 11.0% according to JFA and 13.1% according to FRI. 
Both agencies also showed age 1.2 fish to predominate greatly in the 
samples of immature fish (1975-81 mean percent composition is 72.1% 
according to JFA and 69.2% according to FRI). The largest absolute 
difference in estimated percent age composition occurred in the 1980 
samples in which the percent composition of the predominant age 1.2 
immature group differed between the two agencies by 5.2% (this absolute 
deviation represents a 6. 6% "error" from the JFA figure). FRI analysts 
were in general more conservative in age reading, as they considered a 
much larger number of .fish to have regenerated freshwater or ocean 
portions of the scale. 

2. Age/maturity Composition of the 1975-81 Mothership and Land­
based Driftnet Catches 

Estimates of age/maturity composition of the mothership and LBD~ 
catches are presented in Appendix Tables Al-A7 and Bl-87, respectively. 
Biological data were sufficient to permit estimates for the majority of 
the annual catches of both fisheries. The mean percentage of unallo­
cated catches (those in strata represented by fewer than 25 fish in the 
biological data) is 1.9% for the mothership fishery and 17.0% for the 
LBDN fishery. 

The compilation in Appendix Tables Al-A7 supports Major's et al. 
(1978) and Ito and Takagi's (1981) conclusions that the great majority 
of the mothership fishery's chinook catches consists of immature fish. 
The 1975-81 unweighted mean percentage of immature fish in the catch is 
94.1% (range 89.0% in 1977 to 98.2% in 1980). Most of the maturing fish 
(mean 82.0%) are caught in June. Ocean age .2 fish predominated in the 
catches, comprising unweighted averages of 74.5% and 91.5% of the 
catches of maturing and immature fish, respectively. Immature age 1.2 
fish made up the great majority (mean 84.9%, range 75.6% to 88.5%) of 
the total annual catch. Immature age 1.3 fish comprised the second most 
abundant group, accounting for an average of 7.0% of the annual catch. 
Freshwater age composition was examined only for age .2 and .3 immature 
fish. Within these two ocean age groups, the mean percent compositions 
of age 0. , 1., and 2. fish were 0.6%, 98.5%, and 0.9%, respectively. 
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Care must be taken when assessing the age/maturity composition of 
the LBDN catches (Appendix Tables Bl-B7) as in some (especially later) 
years a considerable fraction of the annual catch could not be allocated 
because of insufficient biological data. The percent composition of 
immature fish in the LBDN catches (mean 97.6%) appears to be higher than 
in the mothership catches. This estimate is to some extent biased up­
wards because, cases of insufficient biol~gical data precluding estimates 
most often oc'curred for May and June, when maturing fish are most avail­
able. As in the mothership fishery catches, ages 1.2 and 1.3 immature 
fish comprised the majority of the LBDN catches (1975-81 mean percent 
compositions of the two groups are 78.3% and 15.6%, respectively). 

B. Differences in Scale Patterns Between Regions 

In Appendix Figures 1-7 the means, standard deviations, and ranges 
are plotted for four basic scale characters (size of zones 1 and 2+3 and 
number of ci~culi in zones 1 and 2+3), for each brood-year regional 
standard sample used to classify age 1.2 fish. Although these four ~har­
acters were not used in every separate analysis., they are useful in pro­
viding an.overview of the salient differences in scale patterns between 
the regio·nal categories. Asian fish consistently had the smallest zone 
1 and zones 2+3 of the scale. In all brood years but 1977, southeast 
Alaska/British Columbia fish had the largest mean size of zone 1. 
Western Alaska fish, on the other hand, consistently had the largest 
mean size of the zones 2+3. The mean sizes of zones 1 and 2+3 of cen­
tral Alaska fish were intermediate between those for Asia and southeast 
Alaska/British Columbia, and tended to be closer to the latter for size 
of zones 2+3. Southeast Alaska/British Columbia fish also had the 
greatest mean number of circuli in zone 1. 

Scale characters (listed in Table 4) selected most often by the 
stepwise algorithm of program BMDP7M in the regional analyses were those 
pertaining to early growth in the first ocean year (characters 34 and, 
to a lesser extent, 35 and 36) and to spacing of circuli over the first 
ocean year (character 21) and over the freshwater and first ocean years 
combined (character 9). Other characters frequently used in the region­
al analyses included scale size to the end of the first ocean annulus 
(character 6), total circulus count to the end of the first ocean annul­
us (character 7), and the proportion of the size of second year growth 
to the total size of the scale through zone 3 (character 11). Circulus 
spacing in the freshwater year (character 17) and proportion of scale 
size deposited in circulus triplets early in the first ocean year (char­
acters 25, 26, and 27) were often used in analyses discriminating 
between western Alaska "river" stocks. 

C. Classification of Standard Samples 

The results of classifying the standards for all regional and 
western Alaskan "river" stock combinations used in the scale pattern 
analysis are presented for each age class and brood-year analysis in 
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Appendix Tables Cl-C7 and Dl-07. Overall classification accuracies 
(calculated as the unweighted mean of the accuracies on the diagonal of 
the classification matrices) and the selected scale characters (listed 
in the order that they were entered into the linear function) are shown 
at the top of each matrix. 

In the 4-way regional analyses classification accuracies for Asian, 
western Alaska, and southeast Alaska/British Columbia standards averaged 
over 70%. Correct classification of central Alaskan scales was lower, 
averaging 60%. Scales from Asian fish tended to misclassify most 
strongly towards western and central Alaska, those from western Alaska 
towards central Alaska and Asia, and those from southeast Alaska/British 
Columbia towards central Alaska. Scales from central Alaskan fish 
misclassified towards all other regions, errors being slightly higher 
towards southeast Alaska/British Columbia. 

In the 6-way "river" analyses western Alaska river stocks mis­
classified primarily to each other. Accuracies for Yukon and Bristol 
Bay standards averaged 60%, and both stocks misclassified mostly to 
Kuskokwim. Kuskokwim classification accuracies averaged 48%, and 

.misclassified mostly as Yukon and Bristol Bay. 

D. Point Estimates of Stock Composition and Confidence Intervals 

The mixing proportion estimates and associated 90% confidence 
intervals obtained by classifying the 1975-81 high seas samples are 
presented separately for the regional or western Alaska "river" 
analyses, age classes, and years in Appendix Tables El through HS. In 
these Appendix Tables. an estimate of "O" indicates that the stock is 
not present, and an estimate of "O.O" is a-positive estimate less than 
0.05. 

Tables 15 to 18 summarize the point estimates by providing a tally 
of the number of estimates which indicate presence, absence, and predom­
inance of the regional or "river" stocks, and the number of statistic­
ally significant estimates for the stocks. The term "significant" 
refers to a point estimate having a 90% confidence interval that does 
not include zero, and "predominant" refers to the stock having the 
highest mixing p:oportion estimate. 

The following discussion is based primarily on the estimates 
obtained for the month/sub-area strata, because they are generally 
represented by adequate samples yet are sufficiently detailed to indi­
cate spatial and perhaps temporal trends in stock com.position. The 
month/sub-area estimates (from the regional analyses) are illustrated in 
Figs. 7 to 14. 
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VI. DISCUSSION 

A. Mothership Bering Sea Region (MS-BS) 

Western Alaska (including the Canadian Yukon) was the predominant 
regional stock of immature ages 1.2 and 1.3 chinook salmon in most MS-BS 
sub-areas (Figs. 8 and 12). Estimated proportions of western Alaskan 
chinook usually fncreased from west to east, and were often highest in 
sub-area 10. The proportions of immature age 1.2 chinook of western 
Alaskan origin in the MS-BS increased from June to July in 1975, but 
decreased in 1976 and 1977. No June month/sub-area estimates were 
obtained for the Bering Sea after 1977, but the 1978 estimates for the 
entire MS-BS region also indicated a decrease in proportion of western 
Alaskan fish from June to July. In July 1980 proportions of immature 
age 1.2 western Alaskan chinook in sub-areas 8 and 10, where unusually 
large mothership catches occurred (Appendix Table A6), were 89% and 91%, 
respectively, and the proportion of immature age 1.3 western Alaskan 
chinook in sub-area 8 was 87% (Figs. 8 and 12). With the exception of 
sub-area 10 in 1975, these were the highest estimates for western 
Alaskan chinook in sub~areas 8 and 10 from 1975 to 1981. 

Except for July 1980, Yukon was always the predominant western 
Alaskan stock ·of immature ages 1.2 and 1.3 chinook in MS-BS sub-areas 4, 
6, and 8 from 1975-81 (Figs. 8 and 12). In sub-area 10, considerable 
year-to-year variability occurred in the proportions of Yukon, 
Kuskokwim, and Bristol Bay chinook. For immature age 1.2 fish in sub­
area 10, Yukon predominated in 1975, 1978, and 1981; Kuskokwim was the 
dominant stock in 1976, 1979, and 1980; and Bristol Bay accounted for 
the highest proportion of western Alaskan chinook in 1977. Less 
information is available for immature age 1.3 fish in sub-area 10, but 
Yukon predominated in June 1977 and July 1981, and Kuskokwim was dom­
inant in July 1977. High estimates for Kuskokwim in sub-areas 6 (49%) 
and 10 (60%) for immature age 1.2 chinook and in sub-area 8 (88%) for 
immature age 1.3 chinook in July 1980 (Appendix Tables G6 and H4) 
indicate that this stock was more prevalent in 1980 catches than in 
other years. 

Asia, the next most abundant stock-group in MS-BS samples, was the 
predominant regional stock of immature age 1.2 chinook in only three 
month/sub-area strata (Fig. 7), and was the predominant stock (74.3%) of 
immature age 1.3 chinook in the entire MS-BS region only in June 1976 
(Appendix Table F2). In general, spatial and temporal trends in the 
proportions of Asian chinook in MS-BS aub-areas were the opposite of 
those found for western Alaska. 

Central Alaska was never a predominant stock in any of the MS-BS 
sub-areas for either age/maturity class. However, this stock was 
detected in more than half of the month/sub-area strata (Figs. 9 and 
13), which indicates at least a low abundance of this stock in the 
MS-BS. Because of their low relative abundance, spatial or temporal 
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trends in stock proportions of central Alaskan chinook in the MS~Bs were 
not evident. 

Immature age 1.2 chinook of southeast Alaskan/British Columbian 
origin were found in less than half of the month/sub-area strata (Fig. 
10), indicating a low abundance of this stock group in the MS-BS area. 
Our results also indicate that immature age 1.3 chinook of southeast 
Alaskan/British Columbian origin are present only in very low relative 
abundance in the MS-BS (Fig. 14). 

B. Mothership North Pacific Region (MS-PAC) 

Mixing proportion estimates indicate a broader mixture of stocks in 
the MS-PAC than in the MS-BS. In addition, there is often a dramatic 
shift in the predominant stock of immature age 1.2 chinook from western 
Alaska in the MS-BS region to central Alaska in the MS-PAC region. 
There also appears to be more divergence in stock composition between 
the.two ocean age classes in the MS-PAC, and so the results for each age 
class are discussed separately. 

Central Alaska, predominating in approximately three-quarters of 
the month/sub-area strata from 1975-81, was the dominant regional stock 
of immature age 1.2 chinook in the MS-PAC (Fig. 9). In June 1975-77, 
proportions of immature age 1.2 central Alaskan chinook were higher in 
sub-area 7 than in adjacent sub-areas. However, in July there appears 
to be a westward shift in their distribution, higher estimates occurring 
for sub-areas 1, 3, and 5 (Fig. 9). Central Alaska accounted for 65i. of 
the age 1.2 chinook in sub-area 5 in July 1980, where unusually large 
mothership catches occurred (Fig. 9, Appendix Table A6). Except for 
July 1975, this was the highest estimate for central Alaskan chinook in 
sub-area 5 from 1975-81. 

Western Alaska, the next most abundant stock-group in the MS-PAC 
region, was the predominant regional stock of. immature age 1.2 chinook 
in only seven month/sub-area strata. Yukon was the predominant western 
Alaskan stock in all of these strata except for sub-area 9 in July 1979, 
where the highest estimate was for Kuskokwim (Fig. 8). Immature age 1.2 
chinook of western Alaskan origin were particularly abundant in July 
1978, when they predominated in all MS-PAC sub-areas but sub-area 5. 
Similar to central Alaska, western Alaskan chinook were also present in 
higher proportions in sub-area 7 than in adjacent sub-areas in June of 
1975 and 1977. However, there were no discernable spatial trends in the 
proportions of western Alaskan chinook in the MS-PAC in July. Propor­
tions of immature age 1.2 western Alaskan chinook often decreased from 
June to July in the MS-PAC (Fig. 8). 

Immature age 1.2 chinook of Asian origin were present in over 
three-quarters of the month/sub-area strata, but Asia was the predomi• 
nant stock in only four strata (Fig. 7). In contrast to central Alaska, 



27 

July estiDJates for Asia tend to inc.reas:e .fr.om west to east, some of the 
highest significant estimates occurring irt,sub-areas 7 and 9. 

Southeast Alaska/British Columbia chip;ook ~ere present in just ove·r 
half of the inonth/sub ... a.rea strata,. but were ne,,;er ~redominant (Fig. 1-0). 
These results suggest a low abundance. of i'ainia:ture. age .1. 2 chinook of · 
this stock in the MS-PAC. 

For immature age 1.3 chino.ok, all :r:egional and .river. stocks except 
southeast 'Alaska/British ColutQ.bi~ ptedominated in at least one month/ .... · 
sub-area. stratum in the. MS-PAC,· indfoat·ing a diverse mixture of stbcks ., 
in this fishery area (Figs. 11.:..14). · So~theast Alaska/Briti~.h Columbia· 
chinook were either not present or were present in lOw relat;iv.e · · 
abundance •• 

C. Landbased Driftnet Region (LBmp 

A paucity of samples perm~tted only, eight month/sub-area estimates. 
for imm~ture ages 1.2 and 1.3 chirt(?ok in the LBDN (Figs~ 7~14). ·Central 
Alaska was the predominant stock. in· :a.even s·trata and Asia in one, and 
central Alaska was the only stock_'.present in all st.rata. Estimates for 
immature age l.Z chinook of western'Alaskan origin were as· higl:i as 32% 
in sub-area 11 and 26% in sub-area 14 in June '(Fig. 8). Again, es ti-. 
mates for southeast Alaska/British.Columbia indicate that this stock­
group was in low relative abu~dan-ce {Figs. 10 and 14). No western 
Alaska "river" analyses were done for the ,LBDN region since the western 
Alaska regional stock was never fou_nd .to_ predominate. 

D. Comparison With Previous Chinook.Scale Pattern Analyses 

Significant dif fetences in me·thods ·and study period obviate a 
direct, detailed comparison o~ the present results with those of Major 
et al. (1977b). However, a broad:.compadson of results can be made by 
examining the averages of mixing· proportion estimates for month/sub-area 
strata from the two studies (Table 19"). · 

Both studies found that chiri.ook. in·~ tne MS-BS·; particularly in sub­
areas 8 and 10, were predomin:an~ly of ·w-~~.tern~·Alaskan origin. · However, 
our estimates for western ·A..~aska i~-~s;ub.~aX'.e8:. 6 in June and sub-area 4 i'n'.­
July averaged consid'era_bly higber than .Maj~t' if et al .. est_imates (Tab Le 
19). Both· studies. also· sh~wed, ip _genep1l, a, ·decrease in proportions of 
Asian chino9k at'ld an focrease in th~ proporti~ns. of western Alaskan 
chinook from west to east in the Ms:;.;ss •. · · · 

Results from the two studies for the MS-PAC are quite dissimilar. 
Average estimates for both Asian a~d western Alaskan chinook in sub­
areas 1, 3, 5, 7, and 9 are usually much lower in our·study than in 
Major's et al. This is due, p_rimarily., to the classification of an . 
oft'en large proportion of the MS-PAC·:scale satnpl~s- to the central Alaska 
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category in the present study. Major's et al. (1977b) study did not 
include standards for regions other than Asia and western Alaska. 

We also compared Knudsen's et al. (1983) results for 1980 with the 
present results. Estimates for MS-BS sub-areas were similar for both 
studies, but estimates for the MS-PAC, particularly for sub-area 5, were 
quite different. In general, for both age classes estimates for central 
Alaska were considerably higher and estimates for age 1.2 Asian chinook 
and age 1.3 southeast Alaska/British Columbia chinook were lower in the 
present study than in Knud·sen's et al. (1983) study. 

Differences in methods between the two studies make it difficult to 
determine the exact cause of these changes in the estimates for the MS­
PAC. We suspect that the high estimates for age 1.3 southeast Alaska/ 
British. Columbia chinook in Knudsen's et al. study may be related to the 
selection in that study of the radius of the focus as the best character 
for distinguishing between central Alaska and southeast Alaska/British 
Columbia chinook in the 4-way analysis. This scale character was not 
used in the present study for the reason discussed in Methods, Section 
E.4. Changes in the ·predominant stock of age 1.2 chinook in sub-area 5 
from Asia to central Alaska may be related to Knudsen's et al. (1983) 
use of more suspected non-preferred scales in both the Asia standard and 
high seas unknowns, than used in the present study. Myers (1983) and 
Walker and Davis (1983) reported that non-preferred area scales in the 
standards or unknowns can cause directional biases in mixing porportion 
estimates. 

We think that the methods of the present study represent a consid­
erable improvement over earlier techniques used by Major et al. (1977b) 
and Knudsen et al. (1983). Major's et al. (1977b) study was limited by 
several problems which to a large extent were overcome by the present 
study: 

1) The North American standard included only western Alaskan and 
Canadian Yukon scales, yet it was used to classify fish in areas 
where other North American stocks are known to occur. 

2) The North American standard was not constructed by we~ghting 
component stocks according to best estimates of abundance, and both 
standards and unknowns were pooled over age class and brood year. 

3) The Asian standard consisted of maturing chinook sampled on the 
high seas west of 1700E, which may have included some North 
American fish. 

4) The classification of 1966-72 high seas samples was considered 
provisional, in part because it was based on standards collected 
only in 1968. 

. ) 
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Knudsen's et al. (1983) study was also limited by several problems that 
were eliminated or ameliorated by the present study: 

1) Suspected non-preferred body area scales were included in both the 
standards and unknowns. 

2) Questionable scale characters involving the radius of the focus and 
the plus growth zone (zone 2) were used. 

3) The Asian standards did not include 1982 scale samples from the 
Kamchatka and Bolshaya rivers. 

4) The Asian and central Alaskan standards were not weighted to 
reflect the relative abundances of the component stocks. 

E. Comparison With Information From Tagging 

Tag recovery information for the Bering Sea indicates the predom­
inance of western Alaskan chinook, but also the presence of other North 
American stocks. Information for the North Pacific Ocean suggests a 
broader mixture of stocks from all major chinook production areas (Fig. 
3 and Table 3). These same general conclusions can be drawn from the 
results of the present scale pattern analysis. Unfortunately, high seas 
tag releases of chinook are too sporadic and the number of recoveries is 
far too small to warrant quantitative use of the tagging data. Coded­
wire tag releases are regionally disproportionate, and represent, 
primarily, hatchery stocks from southeast Alaska, British Columbia, 
Washington, Oregon, and California. The lack of coded-wire tag recov­
eries from the mothership fishery, in light of the examination of 22,270 
chinook for missing adipose fins in 1981-83, would suggest a low rela­
tive abundance of these southern stocks in the U.S. FCZ west of 17SOE. 

Tag recoveries demonstrate the presence of Washington-Oregon­
California chinook in waters west of 1SS0 w in both the Bering Sea and 
North Pacific Ocean. However, we chose not to include a standard for 
stocks originating south of the Fraser River in part because age O. is 
the predominant freshwater age class of these southern stocks (Table 8 
in Knudsen et al., 1983). Previous studies have shown that age 1. 
chinook from Washington, Oregon, and California are not present in these 
western waters in proportions detectable with current scale pattern 
analysis techniques (Knudsen et al. 1983; Myers 1983). 
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VII. ESTIMATES OF INTERCEPTIONS BY HIGH SEAS FISHERIES 

A. Methods 

_ Estimates of the annual catches of immature chinook salmon by 
region of origin for the mothership fishery were made by multiplying the 
catches by sub-area, month, year, and age (.2 and .3) by the correspond­
ing mixing proportion estimates (age 1.2 for all .2 and age 1.3 for all 
.3) and then summing thes~ for the total annual catch by region of 
origin (Table 20). When mixing proportion estimates were missing for 
the years 1975-1981, then the average (over years) composition for the 
corresponding age, sub-area and month was used. The annual catches of 
matures and the unallocated fish were prorated to the region of origin 
by the regional composition of the immature fish. 

Unweighted average compositions were calculated for the years 1975-
1977 and 1978-1981 for the Bering Sea (even-numbered sub-areas) and 
North Pacific (odd-numbered sub-areas). These stock compositions (Table 
21) were then used to ~stimate the interceptions by the mothership fish­
ery for the years prior to 1975 (1975-77 compositions) and after 1981 
(1978-81 compositions) by multiplying the average proportions and the 
corresponding total annual chinook salmon catch in the Bering Sea and 
North Pacific. 

The annual catches of chinook salmon by the landbased fleet have 
exceeded those by the mothership fleet since 1977 (except for 1980) and 
we felt it was important to allocate those catches to the region of 
origin to evaluate fully the potential impact of the high seas inter­
cept ions. Unfortunately, we had few direct estimates for the landbased 
area and the sample sizes were small (30-60); therefore, we decided to 
apply the North Pacific mothership compositions to the annual landbased 
catches. The scale analysis for the landbased driftnet fishery area 
indicated a preponderance of central Alaskan fish (about 70%) and nearly 
equal proportions of Asian and western Alaskan stocks, which was similar 
to the average composition in the North Pacific area of the mothership 
fishery. Catch statistics for the landbased fishery used in this report 
are from Fredin (1980), as official statistics for early years are in 
terms of weight only. The statistics for 1964-71 include relatively 
small catches by the landbased longline fishery, which operated in the 
same general waters as the LBDN fishery. Catches by the entire land­
based fishery are considered, although the scale pattern analysis 
pertained only to the area east of 160°E, which accounts for the great 
majority of the total chinook catch. 

The final step in our evaluation of the impact of high seas fishing 
on Alaskan salmon stocks was to estimate the annual runs (catch + escape­
ment) to western Alaska and the annual age compositions of the runs. 
Annual estimates of the escapements of chinook salmon were available for 
the Nushagak and Togiak Districts of Bristol Bay from aerial surveys 
conducted by ADF&G. These estimates were added to the commercial 
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catches and estimated (by ADF&G) subsistence catches to estimate the 
annual runs. Only commercial catches were available for the other 
districts of Bristol Bay and the north side of the Alaska Peninsula. 
The annual runs for the other districts were estimated by dividing the 
catch by the rate of exploitation in the Nushagak district, which on the 
average was 0.54. The Nushagak runs accounted for 72% of the total 
estima'ted ,Bristol Bay runs (1965"".1983). Estimated runs to the Yukon and 
Kuskokwim 1regions for 1975-1983 were provided by ADF&G 0976-83 estimates 
are in Table 9 in this report). For earlier years the Yukon runs were 
estimated by dividing the catch by an average rate of exploitation of 
0.65, whereas the Kuskokwim region runs were estimated by dividing the 
catches by 0.45 (1970-1974) and by 0.40 (1965-1969). A commercial 
fishery was not developed in the Kuskokwim region until the 1960s and 
the low annual variation in the catches suggested that the fishery was 
managed conservatively, i.e., on almost a quota basis (McBride and 
Wilcock 1983), thus we used relatively low rates of exploitation to 
estimate the runs. 

The high seas catches were mostly of immature age 1.2 chinook 
salmon that if not caught would have returned over the next 3 years at 
ages 1.3,· 1.4 and 1.5. Age compositions from the western Alaska com­
mercial fisheries (Table 11) were applied to the annual estimated runs 
to estimate the runs by age group and then the returns by brood year. 
Maturity schedules for the inshore.returns of age 1.3 and older fish 
were then constructed and applied to the estimated high seas catches of 
western Alaska chinook to apportion the catches to the year of inshore 
run. A weighted (by run size) average maturity schedule for the three 
western Alaskan regions was used for apportioning the 1975-1980 high 
seas catches, whereas the maturity schedules for the Nushagak were used 
for other years. 

There are obviously several sources of error in these methods of 
estimating annual abundance, e.g., estimates of escapements were often 
estimated from the catch and the age composition of the escapement was 
assumed to be the same as the catch; however, the estimates are probably 
the best available at present. 

B. Results 

Prior to our work, high seas catches had been reported to be from 
either Asian (mostly Kamchatka)· or North American (entirely western 
Alaska) stocks by Fredin (1980) and Dahlberg (1980 and 1981). Our esti­
mates of the interceptions of western Alaska chinook salmon by the 
mothership fishery were similar to prior estimates, e.g., our estimates 
of the average catch of western Alaska chinook was 164,000 (1964-1980) 
whereas the prior estimates averaged 179,000 (Table 22); however, our 
estimates of the interceptions of Asian stocks averaged less than one­
half of the prior estimates. Central Alaskan stocks have apparently 
contributed almost as many chinook salmon to the mothership fishery as 
have western Alaskan stocks in recent years. They have apparently 
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contributed the majority of the chinook salmon to the landbased fishery. 
Earlier estimates had assigned all landbased catches to Asian stocks. 

The extent of the contribution of central Alaskan chinook salmon to 
the high seas fisheries was an unexpected result because the commercial 
catches in central Alaska are so much lower than the catches in western 
Alaska and Asia (Table 23). The estimates of the high seas catches of 
central Alaskan chinook salmon were over four times greater than the 
inshore commercial catches during 1964-1977 and over two times greater 
during the period of reduced high seas fishing in 1978-1983. Annual 
estimates of total chinook salmon abundance (catch plus escapement) in 
central Alaska are, unfortunately, not available. Commercial fishing 
for chinook salmon is greatly restricted in Cook Inlet which is the 
major production area in the region, so the catches undoubtedly under­
estimate the relative abundance. Without reasonable estimates of total 
stock abundance it is not possible to estimate the high seas exploita­
tion rate of central Alaskan stocks, but our results would suggest a 
substantial level of exploitation. 

Estimates of the high seas catches of chinook salmon or1g1nating in 
southeast Alaska/British Columbia were negligible until 1978 and al­
though they have increased in recent years (because a higher proportion 
of the catch has come from the North Pacific) the interceptions are 
still low compared to the commercial catches. However the high seas 
interceptions since 1978 may be as much as 10% of the stock originating 
in southeast Alaska/British Columbia, as the catch in that area, which 
comes mainly from the large troll fishe.ry, includes a high proportion of 
chinook salmon originating from southern stocks (Washington-California). 

The Nushagak, Kuskokwim and Yukon Rivers combined probably produce 
more chinook salmon than the rest of the Alaskan rivers combined. Total 
stock abundance in Kamchatka is unknown, but from the size of the rivers 
there compared to those in western Alaska, it seems likely that the 
western Alaskan chinook salmon stocks are more than twice as abundant. 
So it would be expected that the western Alaskan stocks would contribute 
most heavily to the high seas fisheries, particularly in the Bering Sea. 

Estimates of the annual inshore runs (commercial and subsistence 
catches plus escapement estimates) to western Alaska, the apportioned 
(to year of return) high seas catches (interceptions), and the annual 
combined runs (inshore runs plus high seas catches) for 1965-1983 are 
given in Table 24. We estimate that during the period 1965-1977 the 
high seas fisheries caught an average of 26% of the combined runs (42% 
was domestic catch and 32% was escapement), but since 1978 they have 
taken an average of 14% (23% of the 1982 run and 11-15% of the other 
runs). No significant linear correlation was evident between the high 
seas catches and the inshore runs. Small catches were associated with 
above average runs but large catches were associated with both small and 
large runs. The increase in the western Alaskan chinook salmon runs 
beginning in 1978 coincided with an increase in the abundance of all 
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species of salmon in western and central Alaska and does not appear to 
be attributable solely to a reduction in high seas catches. However, if 
there were no high seas catches, the inshore catches since 1978 might 
have been increased by 19%, assuming that the inshore rate of 
exploitation was unchanged (inshore rate of exploitation has actually 
decreased slightly with increasing run size during 1975-1983) and that 
high seas drop-out mortalities equalled natural mortalities. 

The impact of the higb seas fisheries on t.he individual stocks 
within western Alaska is difficult to determine aside from the fact that 
the estimates of the inshore stock abundances are rather imprecise. Our 
estimates of the (weighted mean) river stock composition in the mother­
ship fishery from scale pattern analysis indicated that the Yukon stock 
made up about 46% of the western Alaska component during 1975-1977 and 
64% during 1978-1981. In contrast the Bristol Bay .(predominantly 
Nushagak) stock made up only 26% of the western Alaska component during 
1975-1977 and only 9% during 1978-1981. However, judging by the esti­
mates of the inshore runs, one would expect the B.ristol Bay stock to be 
the most abundant western Alaskan stock in the mothership fishery. This 
may indicate differences in high seas distribution of western Alaskan 
stocks or inaccurate estimates of their inshore runs. 

Escapement-return statistics for the Nushagak River stock were 
calculated from catch, escapement and catch age-composition data pro­
vided by ADF&G (Table 25). There was some correlation between the 
returns of total ages 5-7 and the CPUE (primarily age 4) in sub-areas 8 
and 10 through the 1970 brood year (r = .58); however, after the 1970 
brood year, when the relative production (R/E) increased and high seas 
catches decreased, the correlation between CPUE and returns disappeared. 
There is little evidence that the high seas fishery has had a signifi­
cant impact on the Nushagak chinook salmon returns from the brood years 
since 1971, with the possible exception of the returns from the 1976 
brood. The high seas CPUE was very high but the returns were relatively 
low. However, a lower return might be expected from the 1976 brood year 
because the escapement was so large. Returns to date from the 1978 
brood year, with a similar large escapement, have been relatively poor. 

A reduction in high seas catches of chinook salmon in the Bering 
Sea (sub-areas 8 and 10), although of some benefit to the coastal 
fisheries in western Alaska, would re.quire a substantial reduction in 
the catches of chum and pink salmon. In July, sub-areas 8 and 10 have 
historically contained the highest relative abundance and provided the 
largest catches of chum salmon to the mothership fishery (Tables 26 and 
27). In recent years, chum salmon catches (as well as the catches of 
other species) .have been higher in sub-area 5 than in the Bering Sea, 
but the CPUE for chum salmon in sub-area 5 is considerably lower. In 
contrast, the CPUE for sockeye salmon (many ·of which are of Bristol Bay 
origin) is much higher in sub-area 5 than in t~e Bering Sea. Thus a 
simple shift in fishing effort from the Bering Sea to sub-area 5 may not 
be of benefit to western Alaska fishermen. Such a shift would probably 
increase the high seas catches of Bristol Bay sockeye and central ilaska 
chinook salmoni 
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VIII. OVERALL SUMMARY AND CONCLUSIONS 

1. Previous information from tagging studies (Fig. 3 and Table 3) and 
scale pattern analyses of 1966-72 Japanese mothership and research 
vessel samples (Major et al. 1977b) indicate that chinook salmon 
caught in the central and western Bering Sea are primarily of 
~estern Alaskan origin. 

2. Tag recoveries suggest a more diverse mixture of regional chinook 
salmon stocks in the North Pacific Ocean west of 155oW (East 
Kamchatka, western Alaska, central Alaska, British Columbia, 
Idaho, and coastal Oregon). However, previous scale pattern 
analyses classified high seas unknowns to only two regional 
_categories: Asia and western Alaska. 

3. The present study was an attempt to update and refine estimates of 
the incidence of various major regional stocks of chinook salmon 
in the area of the Japanese mothership and landbased driftnet 
(LBDN) salmon fisheries. The study entailed linear discriminant 
analysis of growth patterns of scales from ages 1.2 and 1.3 imma­
ture chinook salmon sampled in the area 40°-62°N, 1600E-175oW in 
1975-81. The analysis employed inshore standard samples represent­
ing the regional stocks Asia, western Alaska (including the 
Canadian Yukon), central Alaska, and southeast Alaska/British 
Columbia, and western Alaskan "river" stocks Yukon, Kuskokwim and 
Bristol Bay. Analyses employing the three western Alaska "river" 
standards were done when western Alaska was found to be the 
predominant regional stock.group in a time/area stratum. 

4. Age and maturity composition of the 1975-81 high seas commercial 
catches was estimated by applying age/maturity compositions deter­
mined from the available high seas samples to the reported catches, 
by sub-area/month strata. Immature age 1.2 fish comprised the 
main age/maturity group in the 1975-81 mothership (mean 84.9%) and 
LBDN (mean 78.3%) chinook catches, and immature age 1.3 fish made 
up the second most abundant group (Appe·ndix Tables Al-A7 and 
B1-B7). The majority (mean 82.0%) of the mothership catch of 
maturing chinook salmon is made in June. 

S. Descriptive statistics of four basic scale characters showed some 
consistent differences in scale patterns among the four regional 
chinook stocks (Appendix Figs. 1-7). For all brood years the 
scales of Asian fish always had the smallest mean size of zone 1 
(1st year: freshwater growth) and zones 2+3 (2nd year: fresh­
water "plus" growth, if present, and 1st year of ocean growth), 
southeast Alaska/British .Co lumbill usually had the largest mean 
size and number of circuli in zone 1, western Alaska consistently 
had the largest zones 2+3. Measurements for central Alaska scales 
were intermediate between those for Asia and southeast Alaska/ 
British Columbia. 
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Classification accuracies achieved in the discriminant analyses 
(Appendix Tables Cl-C7 and Dl-D7) were highest for the Asian, 
western Alaska, and southeast Alaska/British Columbia standards 
(average over 70% in the 4-way regional analyses) and were lower 
for the central Alaska standards (average 60% in the 4-way 
regional analyses). Central Alaska misclassified towards all 
other regions, and errors were often highest towards southeast 
Alaska/British Columbia. 

In the "river" analyses the western Alaska stocks misclassified 
primarily to each other (Appendix Tables Cl-C7 and Dl-D7). 
Classification accuracies were highest for Yukon and Bristol Bay 
(average 60% in the 6-way analyses) and were much lower for 
Kuskokwim (average 48% in the 6-way analyses). · 

Western Alaska was the predominant regional stock of immature ages 
1.2 and 1.3 chinook in the central and western Bering Sea (Figs. 8 
and 12), and Asia was the next most abundant regional stock group 
(Figs. 7 and 11). Stock composition estimates for Asia and west­
ern Alaska in the Bering Sea appear to be inversely related (i.e., 
when estimates for western Alaska were high, estimates for Asia 
were low and vice versa). 

Spatial and temporal trends in the proportions of immature age 1.2 
western Alaskan and Asian chinook in the Bering Sea were also oppo­
site (Figs. 7 and 8). In general, proportions of western Alaskan 
chinook increased from west to east and decreased from June to 
July. Conversely, proportions of Asian chinook usually increased 
from east to west and from June to July. 

In terms of relative abundance, Yukon appears to be the overwhelm­
ingly predominant western Alaska stock in the Bering Sea, followed 
by Kuskokwim, and, lastly, Bristol Bay. (Figs. 8 and 12). Consider­
able year-to-year variability in the proportions of Yukon, 
Kuskokwim, and Bristol Bay chinook was found to occur in sub-area 
10. 

Central Alaskan chinook also appear to be present in the Bering 
Sea, although they are usually less abundant than Asian chinook 
(Figs. 7, 9, 11, and 13); and southeast Alaska/British Columbia 
chinook were detected only in very low relative abundances (Figs. 
10 and 14). 

Stock composition estimates indicate a broader mixture of stocks 
and more diversity of stock com.position between the two ocean age 
classes in the North Pacific Ocean than in the Bering Sea (Figs. 
7-14). 

The most unexpected result of our scale pattern analysis was the 
predominance of immature age 1.2 chinook of central Alaskan origin 
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in the North Pacific Ocean. Central Alaskan chinook predominated 
in both the North Paci.fie mothership and LBDN fishery areas in.a 
majority of the month/sub-area strata (Fig. 9). 

·14, The next most abundant stock groups of immature age 1.2 chinook in 
the North Pacific Ocean were western Alaska and Asia. The south­
east Alaska/British Columbia group, though tnore abundant than in 
the Bering Sea, was still usually detected only in very low 
relative abundance. 

15. Another unforseen result was that in the North Pacific tnothership 
fishery area in July, proportions of immature age 1.2 Asian fish 
tend to increase from west to east and proportions of central 
Alaskan chinook tend to increase from east to west (Figs. 7 and 
9). There appears to be a westward shift from June to July in the 
distribution of immature age 1.2 central Alaskan chinook in this 
area. 

16. 

18. 

19. 

For immature age 1.3 chinook, the predominance of all regional 
stocks except southeast Alaska/British Columbia in at least one 
month/sub-area stratum the North Pacific mothership area indicates 
a diverse mixture of stocks of this maturity/age group (Figs. 
11-14). 

Central Alaska followed by Asia were the predominant stock groups 
of immature ages 1.2 and 1.3 chinook in the LBDN; western Alaska 
was also present; and southeast Alaska/British Columbia was, 
again, only present in very low relative abundance (Figs. 7 to 
14). However, the paucity of samples from this fishe_ry area make 
it difficult to draw any firm conclusions about stock origins of 
chinook in the LBDN. 

The overall pattern of the- stock composition estimates shows 
decreasing abundance of western Alaskan fish southward from the 
Bering Sea to the LBDN area, and a reverse trend for fish of 
central Alaskan origin. Asian chinook are an important secondary 
stock in all fishery areas. Chinook of southeast Alaskan/British 
Columbia origin are usually present only in low relative 
abundances. 

The results of our scale pattern analysis for the Bering Sea 
mothership area compare well with the results of previous scale 
pattern studies (Major et al. 1977b; Knudsen et al. 1983). How­
ever, our results for the North Pacific mothership area are quite 
different. We attribute these differences primarily to variations 
in procedures, and we believe that the methods used in the present 
study are the best application of scale pattern techniques to high 
seas chinook samples to date. Our results are generally corrobo­
rated by tag recovery information. 
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Previous studies (Fredin 1980; Dahlberg 1980 and 1981) apportioned 
high seas catches to only two categories: Asia (mostly Kamchatka) 
or North American (entirely western Alaska), and assigned all 
landbased driftnet catches to Asian stocks. 

Our estimates of the interceptions of western Alaskan chinook 
salmon by t·he mothership fishery were similar to prior estimates. 
However, our estimates of the interceptions of Asian chinook 
salmon by the mothership fishery averaged less than one-half of 
the prior estimates (Table 22). 

Our estimates of the interceptions of central Alaska chinook 
salmon indicate that in recent years they have contributed almost 

_as many fish to the mothership fishery as have western Alaska 
stocks. In addition, central Alaska has apparently often 
contributed the majority of chinook salmon to the landbased 
fishery (Tab le 22). 

Our estimates of the high seas catches of central Alaska chinook 
salmon were over four times greater than the inshore commercial 
catches during 1964-77 and over two times greater during the 
period of reduced high seas fishing in 1978-83 (Table 23). Be­
cause reliable estimates of total chinook salmon abundance (catch 
plus escapement) in central Alaska are not available, we were not 
able to estimate the high seas exploitation rate of central Alaskan 
stocks. Commercial catches probably underestimate the abundance 
of central Alaskan chinook relative to Asian and western Alaskan 
chinook stocks. We believe, however, that the level of high seas 
exploitation of central Alaskan chinook stocks is probably 
substantial. 

24. High seas interceptions of freshwater age 1. southeast Alaska/ 
British Columbia chinook were negligible until 1978, but (due to 
increased fishing effort in the North Pacific) they have increased 
in recent years (Table 23). Commercial catches overestimate the 
relative abundance of southeast Alaska/British Columbia stocks 
since they include many troll-caught fish of non-local origin. We 
suspect that high seas irtterceptions since 1978 may be as much as 
10% of the stock originating in southeast Alaska and British 
Columbia. 

25. During the period 1965-1977 the high seas fisheries caught an 
average of 26% of the combined western Alaska runs (i.e., Yukon, 
Kuskokwim and Bristol Bay runs and estimated high seas catch); and 
since 1978 they have taken an average of 14% (Table 24). No signi­
ficartt linear correlation was evident between the high seas 
catches and the inshore runs to western Alaska. However, if there 
were no high seas catches, the inshore catches since 1978 might 
have been increased by 19%, if the inshore rate of exploitation 
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were unchanged and if non-catch fishing mortality about equals 
natural ocean mortality of age 1.2 and older fish. 

Although a reduction in high seas catches of chinook salmon in the 
Bering Sea (sub-areas 8 and 10) would be of some benefit to the 
coastal fisheries in western Alaska, closure of these areas would 
likely mean a substantial reduction in high seas catches of chum 
and pink salmon (Table 26). A shift_ of high seas fishing effort 
from the Bering Sea to the North Pacific (sub-area 5) would 
probably result in increased catches of Bristol Bay sockeye and 
central Alaskan chinook. 

We believe that scale pattern analysis is the best technique 
presently available to determine regional stock composition of 
chinook salmon in offshore waters. While we chose what seemed to 
be the most appropriate applications of the technique given the 
limitations we faced, there is nevertheless considerable room for 
improving the overall methodology and information base required 
for interpretation and application of the results: 

a) · There is need for improvement in the quality and quantity of 
the scale samples themselves. Ideally, fisheries agencies 
should collect scale samples that represent all major 
sub-stocks in the catches and escapements of major chinook 
salmon runs. There is also need for world-wide standardiza­
tion of scale sampling techniques, particularly so that all 
scales are taken from the same body area of the fish. 

b) Additional work should be done on various technical aspects 
such as interpretation of scale growth patterns, identifica­
tion of preferred (body) zone scales, determination of the 
effects of using non-preferred area scales in such analyses, 
and the effects of scale character selection on the results · 
of discriminant analyses. These subjects are being addressed 
in on-going research at FRI. 

c) The method of constructing standard samples could have a 
considerable effect on the results of discriminant analysis, 
yet it has not been thoroughly examined in any recent appli­
cations to our knowledge. Some of the estimates of relative 
abundance of component stocks in our standard categories were 
known to be of questionable reliability, and perhaps resulted 
in inappropriate weighting factors. For instance, our west­
ern Alaska standard heavily weighted Nushagak River, yet the 
Yukon and/or Kuskokwim runs could be considerably larger than 
the run size indices available. The possible biases and mis­
classification errors attributable to use of standards that 
weight component stocks differently than actual relative 
abundances could be the subject of a large simulation study. 
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d) The quality of data on inshore run size and age composition 
should be greatly improved, to permit a thorough and uneq~ivo­
cal assessment of the effects of the high seas fishery on 
various regional stocks. Our interpretations of the effect 
of the mothership and landbased fisheries on western Al~skan 
chinook runs ~as necessarily based on rough estimates of run 
size for several major stocks (i.e., all but Nushagak) and 
readily applicable age composition data were available :only 
for highly selective gillnet catches. We had no basis -:for 
deriving even rough estimates of run size for Asia and cen­
tral Alaska. It is virtually impossible to assess d~fini­
tively the impact of an intercepting fishery on a particular 
stock unless detailed data are available on size and age 
composition of all major components of catch and escapement. 
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Fig. 1. Areas fished by the Japanese mothership and landbased driftnet fisheries 
in 1959-76 (upper panel) and 1978-present (lower panel). The landbased 
driftnet area is the lightly stippled area mostly south of 46°N. The 
early mothership area shows the statistical sub-areas delineated by 
·Fredin and Worlund (1974), and the recent mothership area shows the 
time/area restrictions under the Japan-Soviet Fisheries Commission and 
the INPFC. 
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Summarized results of Major's et al. (l 977b) ch inook scale pattern 
study. Percent figures are mean (corrected) estimates of propor­
tion of western Alaska chinook in the population. Large bold-faced 
numbers indicate the sub-area, and the numbers in parentheses 
indicate the number of estimates (i.e., years in the period 1966-
1972) forming the mean. 
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Age 1.4 chinook salmon scale from the Kamchatka River, U.S.S.R. (6/16/80) showing the measurement 
axis and life history zones measured for the scale pattern analysis. Measurement axis = 
perpendicular to sculptured field; Zone 1 • distance from center of focus to outer edge of last 
circulus in freshwater annulus; Zone 2 a distance from outer edge of last circulus in freshwater 
annulus to outer edge of last freshwater circulus; Zone 3 • distance from the outer edge of the last 
freshwater circulus to the outer edge of the last circulue in the first ocean annulus. 
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Bold lines mark the study area fot chinook scale analysts. stratified into three regions (MS-BS • 
mothership fishery in Bering Sea; MS-PAC • mothership fishery in North Pacific; LBDN • landbased 
drif tnet fishery). 15 50..1ongltude sub-areas, and INPFC 20-1atitude x 50-longitude statistical 
areas. INPFC statistical areas are coded such that the first 2 digits code the west-boundary 
longitude and the second 2 digits code the south-boundary latitude (e.g., area E7050 has 170oE, 50°N 
at the SW corner). 
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salmon of Asian origin. Shading indicates strata where Asia was the predominant regional stock. 
* • statistically significant estimate (a= 0.10). 
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Table l. Fleet size, fishing effort (millions of tans), and salmon catches (mil lions 
of fish) by the Japanese mothership salmon fishery, 1952-1983. 

Number of 
Mother- Catcher Catch 

Years ships boatsl Effort2 Sockeye Chum Pink Coho Chinook Total 

1952 3 57 .47 .7 .6 .7 + + 2 .1 
53 3 105 1. 27 l.6 2.7 3. l .3 + 7.7 
54 7 205 2.49 3.8 9.4 5.8 1. 4 .07 20.5 
55 14 406 6.99 12.2 lR.6 16.5 3.2 .07 50.5 

1956-
60 mean 15 459 7.63 12.7 13.4 13.4 2.0 .09 41.5 

1961-
65 mean ll 379 6.08 10.3 6.6 3.6, 1.7 .17 22.4 °' I-' 

1966-
70 mean 11 369 5. 72 6.9 8.2 4.6 .6 .34 20.6 

1971-
75 mean 10 339 5.73 2.8 9.6 9.3 .7 .22 22.5 

1976 10 332 5.81 2.3 10.4 7.2 .8 .28 21.0 
77 6 245 3.98 1. 5 6.0 9.1 .1 .09 16.8 
78 4 172 2. 72 1.9 3.8 1.9 .6 .10 8.3 
79 4 172 2.80 2.2 3.3 3.4 .3 .13 9.3 
80 4 172 3 .16 2.4 3.1 .6 .7 .70 7.4 
81 4 172 2.90 2.2 2.5 4.1 .6 .09 9.6 
82 4 172 2.94 1.7 3.2 1.7 1.2 .11 7.9 
83 4 172 2.95 1.7 3.1 4.3 .3 .09 9.4 

lNumber of catcher vessels include scout vessels. 
2Exc luding effort in the Okhotsk Sea in 1955-1958. 
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Table 2. Catches of chinook salmon (in thousands of fish), 
effort (millions of tans) and CPUE in areas 5 (June-
July) plus 8 and 10 (6/21-7/31) and for the total 
mothership fishery, 1952-83. 

Areas 5 + 8 + 10 All areas 
Year Catch Effort CPUE x 100 Catch Effort CPUE x 100 

1952 + .1 + 1 .5 .2 
53 0 o4 0 3 1.3 .2 
54 2 .6 .3 57 2.5 2.3 
55 2 1.0 .2 43 7.0 .6 
56 65 4.8 1.4 117 9.3 1.3 
57 13 1. 7 .8 17 6.6 .3 
58 2 1.1 .2 37 8.6 .4 
59 13 2. () .7 63 7.1 .9 
60 117 1.8 6.6 180 6.5 2.8 
61 4 1.1 .4 31 5.0 .6 
62 30 l .o 3.1 122 5~9 2.1 
63 33 1.3 2.5 88 6.0 1.5 
64 198 2.2 9.0 410 7.5 5.4 

65 85 1. 7 4.9 184 6.1 3.0 
66 101 2.2 4.6 208 5.2 4.0 
67 54 1. 9 2.9 127 5.2 2.4 
68 295 2.9 10.3 362 5.9 6.1 
69 419 2.3 17.9 554 6.2 8.9 
70 279 2.2 12.5 437 6.0 7.2 
71 151 3.0 5.0 206 5.8 3.5 
72 177 2.7 6.6 260 5.9 4.4 
73 35 2.2 1.6 119 5.9 2.0 
74 239 2.2 11.1 361 5.4 6.6 
75 32 2.1 1.5 162 5.6 2.9 
76 90 2.0 4.4 285 5.8 4 ;9 
77 68 2.6 2.6 93 4.0 2.3 

78 103 2.5 4 .1 105 2.7 3.9 
79 125 2.7 4.6 126 2.8 4.5 
80 696 2.9 24.0 704 3.1 22.7 
81 88 2.9 3.0 88 2.9 3.0 
82 104 2.8 3.7 107 2.9 3.7 
83 81 2.7 3.0 87 2.8 3.1 



Table 3. Recoveries of coded-wire tagged chinook salmon by U.S. observers on foreign or joint-venture 
groundfish vessels in waters west of l55oW' 1981 to July 1984. Records are sorted by source of 
information and by region of recovery. 

Release informationl Recover! information 
Region of West Total Fork 
recovery Tag code Date2 Location) Date Latitude Long! tude age4 length 

A. Recoveries in Dahlberg (1982) 

N. Pacific 
04-20-12 5/80 Ship Cr. (Cook Inlet: 247-50) 11/81 55-00 158-12 2 410 mm 
02-20-00 7 /79 Babine R., British Columbia 6/82 53-05 167-11 4 615 

Bering Sea 
07-22-43 9/80 Elk R. , Oregon 5/82 54-21 165-45 3 520 

B. Recoveries in Wertheimer and Dahlberg (1983) 

°' w 
N. Pacific 

04-20-34 3/81 Crooked Cr. (Cook Inlet: 244-30) 10/82 54-37 158-44 2 470 
07-22-39 10/80 Salmon R., Oregon 11/82 54-56 157-26 3 600 
07-25-05 8/81 Salmon R., Oregon 11/82 54-43 158-09 2 520 
02-18-41 5/81 Little Nitinat R., British Columbia 3/83 56-51 155-55 3 
02-20-01 5/80 Kitimat R., British Columbia 2/83 57-37 155-12 4 800 

Bering Sea 
04-20-34 3/81 Crooked Cr. (Cook Inlet: 244-30) 11/82 55-26 16 7-58 2 505 

c. Recoveries reported after Wertheimer and Dahlberg (1983) 

N. Pacific 
04-20-40 5/81 Deer. Mtn. (SE Alaska: 101-47) 1/84 56-58 155-23 5 820 
02-23-05 6/82 Sooke R., south Vancouver Island 2/84 57-36 155-13 3 490 
02-21-59 5/82 Chil Uwack R., southern B.C. 2/84 57-11 155-46 3 660 
04-21-21 5/82 Deer Mtn. (SE Alaska: 101-4 7) 2/84 57-33 155-18 4 560 
04-22-02 5/82 Crystal Lake (SE Alaska: 106-44) 3/84 57-13 155-40 4 560 
07-27-18 3/83 McKenzie R., Oregon 2/84 57-33 155-18 3 540 
04-21-21 5/82 Deer Mtn. (SE Alaska: 101-47) J/84 57-58 155-54 4 541 



Table 3. Recoveries of coded-wire tagged chinook salmon by U.S. observers on foreign or joint-venture 
groundfish vesse1s in waters west of 155°W, 1981 to July 1984. Records are sorted by source of 
information and by region of recovery - cont'd. 

Release informationl Recover! information 
Region of West Total Fork 
recovery Tag code Date2 Loca tion3 Date Latitude Longitude age4 length 

c. Recoveries reported after Wertheimer an<l Dahlberg ( 1983) - cont'd. 

N. Pacific - cont'd. 
04-21-21 5/82 Deer Mtn. (SE Alaska: 101-4 7) 2/84 57-11 155-20 4 472 
04-21-21 5/82 Deer 'Mtn. (SE Alaska: 101-47) 3/84 56-46 155-36 4 600 
02-22-03 6/82 Conuma R., west Vancouver Island 2/84 57-36 155-21 3 500 
02-16-61 5/81 Robertson Cr., east Vancouver Is. 2/84 57-21 155-36 4 620 
04-20-42 5/81 Crystal Lk. (SE Alaska: 106-44) 3/84 56-46 155-36 5 720 
04-21-21 5/82 Deer Mtn. (SE Alaska: 101-47) 2/84 57-21 155-36 4 630 
02-21-59 5/82 Chil liwack R., southern R.C. 3/84 56-41 155-41 3 600 
07-20-54 3/82 McKenzie R., Oregon 2/84 57-40 155-14 4 600 
04-40-05 5/82 Whitman Lk. (SE Alaska: 101-45) 2/84 54-06 157-54 4 730 

Bering Sea 
04-17-26 9/80 Stikine R. (SE Alaska: 108-40) 2/84 . 54-40 165-21 5 680 
07-24-20 3/82 Willamette R., Oregon 4/84 54-50 165-12 4 650 
03-17-16 5/81 Little Port Walter (SE Alaska: 4/84 54-51 165-26 5 690 

109-10) 
60-33-42 11/80 Yaguina Balz Oregon 11/83 54-39 166-13 4 790 

!Release information is from Johnson (1984). 
2Month and year of last releases of fish bearing tags with code. 
3Region and ADF&G management district and sub-district codes are indicated in parentheses for Alaskan 

release areas. 
4Year of recovery minus brood year. 

°' ~ 
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Table 4. Sixty scale characters calculated for use in the scale pattern 
analyses. 

Character 
No. Description8 

1 Size Zone 1 
2 Size Zone 2 
3 Size Zone 3 
4 Size Zone 1 + size Zone 2 
S Size Zone 2 + size Zone 3 
6 Size Zone 1 + size Zone 2 + size Zone 3 
7 No. circuli Zone 1 + no. circuli Zone 2 + no. circuli Zone 3 
8 Size zone 2/(size Zone 1 + size Zone 2 + size Zone 3) 
9 (Size Zone 1 + size Zone 2 + size Zone 3)/(no. circuli Zone 1 + no. circuli 

Zone 2 + no. circuli Zone 3) 
10 (Size Zone 1 + size Zone 2)/(size Zone 1 + size Zone 2 + size Zone 3) 
11 (Size Zone 2 + size Zone 3)/(size Zone 1 + size Zone 2 + size Zone 3) 
12 No. circuli Zone 1 
13 No. circuli Zone 2 
14 No. circuli Zone 3 
!S No. circuli Zone 1 + no. circuli Zone 2 
16 No. circuli Zone 2 + no. circuli Zone 3 
17 Size Zone lino~ circuli Zone 1 
18 Size Zone 2/no. circuli Zone 2 
19 Size Zone 3/no. circuli Zone 3 
20 (Size Zone 1 + size Zone 2)/(no. circuli Zone 1 + no. circuli Zone 2) 
21 (Size Zone 2 + size Zone 3)/(no. circuli Zone 2 + no. circuli Zone 3) 
22 Distance Cl to C3 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
22 Distance C4 to C6 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
24 Distance C7 to C9 in Zones 2+3/(size Zone l + size Zone 2 + size Zone 3) 
2S Distance ClO to Cl2 in Zones 2+3/(size Zone l + size Zone 2 + size Zone 3) 
26 Distance Cl3 to ClS in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
27 Distance Cl6 to Cl8 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
28 Distance Cl9 to C21 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
29 Distance C22 to C24 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
30 Distance C2S to C27 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
31 Distance C28 to C30 in Zones 2+3J(size Zone 1 + size Zone 2 + size Zone 3) 
32 Distance C31 to C33 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
33 Distance C34 to C36 in Zones 2+3/(size Zone 1 + size Zone 2 + size Zone 3) 
34 Distance Cl to C9 in Zones 2+3 (• character Nos. 49 + SO + 51) 
3S Distance ClO to Cl8 in Zones 2+3 (= character Nos. 52 + S3 + 54) 
36 Distance Cl9 to C27 in Zones 2+3 (= character Nos. SS + S6 + S7) 
37 Distance C28 to C36 in Zones 2+3 (• character Nos. S8 + 59 + 60) 
38 Radius of focus 
39 Distance C2 - C4 in Zone l 
40 Distance CS - C7 in Zone 1 
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Table 4. Sixty scale characters calculated for use in the scale pattern 
analyses - continued. 

Character 
No. 

41 Distance 
42 Distance 
43 Distance 
44 Distance 
45 Distance 
46 Distance 
47 Distance 
48 Distance 
49 Distance 
50 Distance 
51 Distance 
52 Distance 
53 Distance 
54 Distance 
55 Distance 
56 Distance 
57 Distance 
58 Distance 
59 Distance 
60 Distance 

azone 1: 

Zone 2: 

Zone 3: 

Descriptiona 

CB - ClO in Zone 1 
Cll - C13 in Zone 1 
Cl4 - C16 in Zone 1 
C2 - C4 in Zone 1/(size· Zone 1 + size Zone 2 + size Zone 3) 
CS - C7 in Zone 1/(size Zone 1 + size Zone 2 + size Zone 3) 
CS - ClO in Zone 1/(size Zone 1 + size Zone 2 + size Zone 3) 
Cll - C13 in Zone !/(size Zone 1 + size Zone 2 + size Zone 3) 
Cl4 - Cl6 in Zone 1/(size Zone 1 + size Zone 2 + size Zone 3) 
Cl to C3 in Zones 2+3 
C4 to C6 in Zones 2+3 
C7 to C9 in Zones 2+3 
ClO to C12 in Zones 2+3 
Cl3 to ClS in Zones 2+3 
Cl6 to C18 in Zones 2+3 
C19 to C21 in Zones 2+3 
C22 to C24 in Zones 2+3 
C25 to C27 in Zones 2+3 
C28 to C30 in Zones 2+3 
C31 to C33 in Zones 2+3 
C34 to C36 in Zones 2+3 

The area of the scale from the center of the focus to the outer 
edge of the last circulus in the freshwater annulus. 
The area of the scale from the outer edge of the last circulus in 
the freshwater annulus to the outer edge of the last freshwater 
circulus. 
The area of the scale from the outer edge of the last freshwater 
circulus to the outer edge of the last circulus in the first ocean 
annulus. 

Cn: The nth circulus from the focus of the scale. 



67 

Table 5. Sample sizes of digitized scales in various strata of 
region, brood year, ocean age, and sex, which were used 
in ANOVAs to assess variability due to the four factors. 

Ocean age 
Brood .3 .4+ 

Region year Male Female Male Female 

Asia 1973 76 31 59 99 
1974 107 41 67 117 
197S 52 29 39 66 

Western 1974 145 18 75 138 
Alaska 197S 160 78 202 382 

1976 165 72 160 192 

Central 1974 54 43 31 38 
Alaska 197S 20 32 80 S7 

1976 so 42 52 51 

S.E. Alaska/ 1974 6 9 28 28 
B.C. 1975 4S S6 8S 91 

1976 S3 82 27 so 
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Table 6~ Results of ANOVA series I (4 regions x 2 brood years x 2 ages 
x 2 sexes). Tabulated values are the probabilities of the 
resulting F-value. 

Character Brood Ocean 
no. l Region year age Sex 

3 .0133 .oooo .sass .1735 
s .0118 .oooo .1927 .1289 
6 .. 0102 .oooo .2977 .1164 
7 .0056 .oooo .0993 .3503 
9 .0157 .0770 .6125 .4205 

11 .1794 .2398 .SOSO .2298 
12 .0348 .oooo .6372 .7492 
14- .0116 .oooo .7232 .3860 
16 .0120 .oooo .0023 .OS9S 
18 --· .3470 .0602 .7646 .3774 
19 .0034 .9212 .0008 .1791 
26 .0046 .oooo .1801 .S361 
27 .0121 .oooo .1605 .4063 
31 .0059 .oooo .8474 .9126 
36 .oooo .0089 .2492 .0950 
38 .2212 .oooo .4994 .3402 
S6 .0001 .1322 .1894 .1322 
57 .0022 .0001 .SSS~ .3065 
SS .0124 .oooo .6824 .6071 

~o. of significant 
F values (a =.OS): 16 14 2 0 

lsee Table 4. 
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Table 7. Results of ANOVA series II (3 regions x 3 brood years x 2 
ages x 2 sexes). Tabulated values are the probabilities of 
the resulting F-values. 

Character Brood Ocean 
no.l Region year age Sex 

3 .0218 .oooo .3678 .0876 
5 .0208 .oooo .2289 .1051 
6 .0150 .oooo .3677 .0507 
7 .0268 .oooo .1382 .1323 
9 .0020 .8444 .9964 .1104 

11 .4807 .oooo .4334 .4457 
12 .1383 .oooo .8363 .5206 
14 .0449 .0000 .3477 .2707 
16 - .2653 .oooo .0933 .2954 
18 .0209 .oooo .9234 .8741 
19 .0007 .9826 .5935 .0452 
26 .0374 .oooo .5212 .8218 
27 .0372 .oooo .0736 • 7279 
31 .0478 .oooo .9783 .5561 
36 .oooo .0003 • 7616 .0815 
38 .3173 .0000 .9972 .3022 
56 .oooo .0344 .8035 .0101 
57 .0·021 .oooo .9661 .2139 
58 .0274 .0000 .6191 .2432 

No. of significant 
F values (~=.OS): 15 17 0 2 

lsee Table 4. 
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Table 8. Brood-year standards needed to classify immature ages 1. 2 and 
1.3 chinook salmon in the 1975-81 high seas samples. 

Age classes included High seas sample classified 
Brood-year in brood-zear standard bI brood-Iear standard 
standard Age class Return year Age class Year 

1970 1.4 1976 1.3 1975 
1.5 1977 

1971A 1.3 1976 1.2 197 5 
1.4 1977 
1.5 1978 

1971B 1.4 1977 1.3 1976 
1.5 1978 

1972A 1.3 1977 1.2 1976 
1.4 1978 
1.5 1979 

1972B 1.4 1978 1.3 1977 
1.5 1979 

1973A 1.3 1978 1.2 1977 
1.4 1979 
1.5 1980 

1973B 1.4 1979 1.3 1978 
1.5 1980 

1974A 1.3 1979 1.2 1978 
1.4 1980 
1.5 1981 

1974B 1.4 1980 1.3 1979 
1.5 1981 

1975A 1.3 1980 1.2 1979 
1.4 1981 
1.5 1982 

1975B 1.4 1981 1.3 1980 
1.5 1982 

1976A 1.3 1981 1.2 1980 
1.4 1982 
1.5 1983 

1976B 1.4 1982 1.3 1981 
1.5 1983 

1977 1.3 1982 1.2 1981 
1.4 1983 



Table 9. Chinook salmon run size indices, 1976-83, used in the construction of brood-year standard 
samples for a) Asia, b) western Alaska, c) central Alaska, and d) southeast Alaska and 
British Columbia. Indices are in thousands of fish; lack of decimal indicates original 
data were rounded to thousands. 

Stock 1976 1977 1978 1979 1980 1981 1982 1983 

a) Asian chinook salmon commercial catch statistics I 

Kamchatka River 172 259 302 248 117 140 163 199 
Bolshaya River 24 23 12 32 9 17 15 20 

b) Western Alaska chi nook salmon total run size estimates 

Yukon River2 146 193 247 294 380 410 223 258.3 
Kuskokwim River2 117 142 157 180 173 215 199 133.5 
Kanektok River2 19.5 27.0 25.0 19.0 18.S 43.0 32.5 73.4 
·Goodnews Bay 7.0 7.0 9.2 6.7 4.7 14.3 13.0 29.6 
Nuskagak River3 167.6 155.3 255.0 261.2 217.7 356.5 359.3 303.3 
Togiak River3 44.2 55.6 97.3 50.2 25.4 51.7 57.4 61.l 

c) Central Alaska chinook salmon commercial, subsistence and sport catches 

Cooper River4 35.1 25.6 33.2 25.4 13.1 25.0 54.0 59.4 
Cook Inlets 27.7 38.0 42.3 43.3 32.1 37.4 50.4 46.0 

d) Southeast Alaska/British Columbia chi nook salmon terminal and in-river commercial, subsistence 
and sport catches, and escapement estimates 

Alsek Rive r6 2.7 6.5 7.3 9.5 5.6 4.1 4.7 4.0 
Taku River6 10.1 12.9 s.s 7. I 15.2 17.2 8.5 3.3 
Stikine River6 s.s 6.8 5.6 11.0 19.3 28.0 25.0 6.5 
Nass River7 17.9 31. 7 43.0 23.7 22.3 20.8 18.9 17.2 
Skeena River7 23.0 51.7 38.2 38.9 41.9 55.0 42.6 36.4 
Bella Coola River7 32.9 36.8 27.8 21.5 12.2 9.1 14.8 10.4 
Fraser River8 154.4 201.9 155.9 136.7 111.1 84.9 124.7 82.1 

...... ...... 



Table 9. - Continued. 

Sources of data and statistics: 

lcatches are for East and West Kamchatka (Ito 1983), the. great majority of which are fran Kamchatka 
and Bolshaya River runs, respectively. 1983 value is mean of 1975-82 catches as 1983 USSR statistics 
are not yet available. 

2Based on harvest, an escapement index, and a supposed probable exploitation rate (R. Regnart, 
ADF&G, pers. comm.}. 1983 value from W. Arvey, ADF&G (pers. comm.). 

3ADF&G (1982a, b; 1983}; S. Behnke, ADF&G (pers. comm.); W. Bucher, ADF&G (pers. comm.}; McBride and 
Wilcock (1983); and J. Wright, ADF&G (pers. comm.). 

4ADF&G (1982c); McBride and Wilcock (1983); M. Merritt, ADF&G (pers. comm.~; Mills (1982); K. 
Roberson, ADF&G (pers. comm.}; and F. Williams, ADF&G (pers. comm.}. 

SADF&G (1982b, c}; s. Hammerstrom, ADF&G (pers. comm.}; McBride and Wilcock (1983); P. Ruesch, ADF&G 
(pers. comm.). 

6ADF&G (1981); Cook (1981}; DFO Canada (1979-82); P. Etherton, DFO (pers. comm.}; Holland et al. 
(1983}; D. Ingledue, ADF&G (pers. comm.}; P. Kissner, ADF&G (pers. comm.}; Kissner (1983}; D. McBride, 
ADF&G (pers. comm.}; and D. Reid, DFO (pers. comm.). 

7p. Starr, DFO (pers. comm.). 

8oFO Canada (1981}; Fraser et al. (1982}; and P. Starr, DFO (pers. comm.}. 
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Table 10. Estimated age compositions for Asian chinook salmon stocks repre-
sented in FRI scale collection, based on FRI age determinations and 
on sub-samples of scales which could be completely aged. 

Total no. Percent com2osition of readable scales 
Stock Year readable 0.2 0.3 0.4 1.2 1. 3 1.4 1.5 Other 

Kamchatka R. 1976 177 0 0 0 5 79 15 0 1 
1977 19S 0 0 0 2 SS 3S 0 8 
1978 187 0 1 0 11 39 42 2 6 
1979 137 0 0 0 4 59 32 1 4 
1980 184 0 2 1 17 33 39 s 3 
1981 171 1 1 0 2 77 19 1 0 
1982 368 0 0 0 17 S8 20 0 s 
1983 196 0 0 0 9 S8 20 l 13 

Bolshaya R. 1976 186 0 0 0 29 32 34 2 3 
19771 0 1 1 7 3S Sl 4 1 
1978 146 0 4 1 3 24 60 7 1 
1979 187 0 0 0 2 38 S7 1 2 
1980 178 1 0 3 10 14 69 3 1 
1981 178 0 1 2 1 46 43 9 0 
1982 115 0 l 1 1 17 74 6 0 
1983 200 0 0 0 0 Sl 4S 3 1 

11977 samples were not available for Bolshaya River. Unweighted means were 
used, based on 197S-76, 1978-83 data (197S values not tabulated). 



74 

Table 11. Estimated age com.positions for western Alaska chinook salmon stocks 
represented in FRI scale collection, based on FRI age determinations 
and on sub-samples of scales which could be completely aged. 

Total no. Percent comEosition of readable scales 
Stock Year readable 0.2 0.3 0.4 1.2 1.3 1.4 1.5 Other 

Yukon River 1976 509 0 0 0 4 40 53 3 0 
(Emmonak fishery) 1977 384" 0 0 0 0 20 77 3 0 

1978 459 0 0 0 12 8 72 6 2 
1979 879 0 0 0 29 34 28 8 0 
1980 794 0 0 0 6 49 41 2 2 
1981 794 0 0 0 7 20 71 2 0 
1982 1064 0 0 0 9 23 so 10 7 
1983 867 0 0 0 4 19 65 7 5 

Kuskokwirn Riverl 1976 230 0 0 0 7 27 65 0 1 .. 
1977 105 0 0 0 1 38 51 8 2 
1978 446 0 0 0 8 13 68 8 3 
1979 214 0 0 0 60 17 16 6 2 
1980 68 0 0 0 10 63 19 7 0 
1981 669 0 0 0 10 32 57 1 0 
1982 407 0 1 1 12 19 59 6 2 
1983 244 0 1 0 12 15 60 10 2 

Kanektok River2 1976 118 0 0 0 41 30 25 2 2 
(Quinhagak) 1977 203 0 0 0 4 42 52 2 0 

1978 155 0 0 0 3 5 83 8 1 
1981 312 0 0 0 60 18 20 1 1 
1982 209 0 1 0 9 59 24 3 3 

Goodnews Bay2 1977 22 0 0 0 0 41 50 9 0 
1978 17 0 0 0 0 12 82 0 6 
1981 124 0 0 0 57 17 26 0 0 
1982 64 0 2 0 9 64 20 2 3 

Togiak River 1976 208· 0 0 0 42 33 24 0 0 
1977 278 0 0 1· 8 55 34 1 1 
1978 300 0 0 0 2 6 80 2 11 
1979 273 0 0 0 41 8 34 17 0 
1980 21 0 0 0 19 48 24 5 5 
1981 127 0 0 0 40 23 35 1 2 
1982 217 0 0 1 11 56 23 3 6 
1983 89 0 0 0 24 8 60 7 2 
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Table 11. Estimated age compositions for western Alaska chinook salmon stocks 
represented in FRI scale collection, based on FRI age determinations 
and on sub-samples of scales which could be completely aged - cont'd. 

Stock 

Nushagak River 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Total no. 
readable 

349 
414 
301 
431 
349 
654 
501 
136 

Percent composition of readable scales 
0.2 0.3 0.4 1.2 1.3 1.4 1.5 Other 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
1 
0 
0 
0 

0 
0 
0 
0 
1 
0 
1 
0 

3 36 
2 34 

15 31 
42 12 

2 66 
25 33 

4 47 
0 5 

58 
60 
43 
41 
21 
41 
42 
84 

2 
3 
8 
4 
5 
1 
4 
7 

1 
1 
4 
1 
3 
0 
2 
4 

11976 includes Kwegooyuk samples only; 1977 and 1983 include Bethel samples 
only; 1978 and 1981 include Kwegooyuk and Bethel samples; 1979-80 include 
Kogrukluk samples only; 1983 includes Kwegooyuk, Bethel and Aniak sonar station 
samples. 

2samples were not available for 1979-80 and 1983, and for Goodnews Bay 
only, for 1976. Catches-at-age for these years were exluded from weighting 
procedure as Kanektok and Goodnews Bay have relatively minor contribution to the 
western Alaska and Kuskokwim standards. 
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Table 12. Estimated age compositions for central Alaska chinook salmon stocks 
represented in FRI scale collection, based on FRI age determinations 
and sub-samples of scales which could be completely aged. 

Total no. Percent comEosition of readable scales 
Stock Year readable 0.2 0.3 0.4 1.2 1.3 1.4 1.5 Other 

Cook Inletl 1976 749 0 0 0 21 25 36 1 112 
1977 848 0 0 0 30 37 28 2 3 
1978 738 2 0 0 33 27 36 0 2 
1979 486 0 0 0 7 37 50 5 1 
1980 588 0 1 2 16 27 45 5 4 
1981 1215 0 0 0 18 40 35 2 5 
1982 749 0 0 0 29 37 31 1 2 
1983 400 1 0 0 24 29 42 3 1 

Copper River 1976 128 0 0 0 2 23 73 0 2 
1977 138 0 0 0 6 58 34 0 2 
1978 113 0 0 0 10 39 48 0 4 
1979 93 0 0 0 0 46 53 1 0 
19803 219 0 0 1 28 55 1 15 
1981 153 0 0 0 5 44 44 0 6 
1982 1399 0 0 0 6 52 23 0 184 
1983 194 0 0 0 4 65 31 0 1 

lcook Inlet age compositions are from combined fishery samples, except for 
1982 which samples are from Tyonek fishery only. 

2Mostly age .1 fish. 
3No samples available; age composition taken from Table 21 of McBride and 

Wilcock ( 1983). Age 0.2 fish pooled with "other," which consisted mainly of age 
2.3 and 2.4 fish. 

4Mostly age 2.3 and 2.4 fish. 
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Table 13. Estimated age compositions of southeast Alaska and British Columbia 
chinook salmon stocks represented in FRI scale collection, based on 
FRI age determinations and sub-samples of scales which could be 
completely aged. 

Total no. Percent com2osition of readable scales 
Stock Year readable 0.2 0.3 0.4 1.2 1.3 1.4 1.5 Other 

Atsek Riverl 1976 129 0 0 0 9 40 46 0 6 
1977 170 0 0 0 11 47 39 0 3 
1978 42 0 0 0 2 64 26 0 7 
19 79 50 0 6 2 2 50 38 0 2 
1980 53 0 0 2 8 30 60 0 0 
1981 63 0 0 3 14 41 37 0 5 
1982 178 1 0 1 16 39 42 1 2 
1983 88 0 0 0 5 65 27 0 2 

Taku River2 1976 126 0 0 0 30 38 25 1 6 
1977 462 0 0 0 26 26 31 1 16 
1978 1002 0 0 0 40 9 20 1 30 
1979 820 0 0 0 47 20 5 0 28 
1980 897 0 0 0 25 29 25 0 21 
1981 919 0 0 0 23 30 36 0 11 
1982 1027 0 0 0 12 20 46 2 21 
1983 198 1 0 0 59 4 16 0 20 

St ikine Rive r3 1976 435 0 0 1 29 16 42 8 4 
1977 96 0 0 0 0 42 49 6 3 
1979 35 6 8 2 26 49 9 0 2 
1980 143 0 2 1 19 38 34 1 4 
1981 613 0 3 2 4 29 58 1 3 
1982 435 0 0 0 5 15 76 2 2 
1983 345 0 0 0 30 19 42 7 2 

Nass River4 1977 27 0 0 0 26 52 22 0 0 
1978 39 0 3 0 31 44 18 0 5 
1979 71 0 3 0 21 49 25 0 1 
1980 138 1 1 0 19 69 7 0 2 
1981 95 1 3 2 12 42 36 0 4 
1982 105 0 0 0 26 60 14 0 0 
1983 19 0 0 0 32 42 26 0 0 

Skeena River 1976 138 0 2 1 11 39 46 1 0 
1977 182 1 1 0 18 48 28 1 3 
1978 129 0 0 0 27 40 26 0 6 
1979 156 0 0 0 26 46 26 0 3 
1980 1L2 1 0 1 11 70 15 2 1 
1981 129 1 0 0 13 39 47 0 0 
1982 121 0 0 1 21 49 28 2 0 
1983 264 0 0 0 29 41 27 1 2 

'' 
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Table 13. Estimated age compositions of southeast Alaska and British Columbia 
chinook salmon stocks represented in FRI scale collection, based on 
FRI age determinations and sub-samples of scales which could pe 
completely aged - cont'd. 

Stock 

Bella Coola River 

Fraser Rivers 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Total no. 
readable 

23 
102 
141 

59 
95 

122 
208 
111 

378 
398 
385 
346 
356 
777 

1117 

Percent composition of readable scales 
0.2 0.3 0.4 1.2 1.3 1.4 1.5 Other 

4 
4 
3 
2 
2 
2 
1 
2 

8 
16 
6 
2 
8 

11 
8 
4 

0 
6 
6 
7 
8 

13 
4 
5 

25 
21 
39 
18 
20 
31 
29 
19 

0 30 44 17 
4 30 27 26 
5 18 57 10 

12 37 14 27 
2 11 64 11 

11 8 45 21 
7 20 42 23 

10 13 40 22 

3 18 41 4 
1 31 27 3 
7 10 32 4 
4 11 58 6 
8 10 48 4 
3 18 33 4 
2 21 37 3 
3 6 63 4 

0 
0 
1 
2 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

4 
3 
1 
0 
2 
1 
2 

10 

1 
1 
2 
1 
2 
0 
1 
1 

11976-78 compositions include Klukshu and Alsek samples; 1979-81 and 1983 
include Klukshu only, and 1982 includes Klukshu, Alsek, East River, and Dry Bay 
samples. 

21976-78 compositions include Nakina samples only; 1978-80 include Taku 
B.C. and Taku Alaska samples; 1981 includes Taku B.C., Taku Alaska, and Nahlin; 
1982 includes Nahlin and Nakina; and 1983 includes Taku weir, Taku gillnet, 
Nahlin and Tseta Cr. samples. Fish in "other" age groups include primarily age 
.1 fish. 

31976, 1981-83 compositions include Stikine B.C., Little Tahltan and 
Andrews Cr. samples, and 1976 includes also Stikine Alaska and 1983 includes 
also Tahltan samples. 1977 includes Little Tahltan, Andrews Cr., and Stikine 
Alaska; no samples are available for 1978; 1979 includes Stikine B.C. and Little 
Tahltan; 1980 includes only Stikine B.C. samples. 

41976 samples were not available. 
51975 composition is mean of 1975, 1977-83 (1975 values not tabulated). 



Tabi."" i.4 • Comparison of Japan Fisheries Agency (JFA) anu Fisheries Research Institute (FRI) age detemina-
tions of chinook salmon scales, in 1975-81. I Age codes are: "T •" ""' total within ocean age group; 
"X." • regenerated scale or otherwise indeterminable freshwater age; "Other" • unknown maturity, 
other age groups; ".x" ... regenerated scale or otherwise indeterminable ocean age. Percentages are 
based on subtotal falling into the 13 age/maturity groups indicated. Maturity determinations were 
made by JFA. 

No. Huurlna I-ature 
tear Aaencl % T.l T.2 T.l T.4 T.5 .x T.I 0.2 I. 2 2.2 X.2 0.) 1.3 2.) X.3 T.4+ .x Other Toul 

1975 JFA No. 89 122 - 82 4J 2 48 125 ll 2525 21 940 4 205 2 86 3 356 IOJ 4991 
% 2.57 9~J I 2.37 1.24 0.06 J.62 0.95 7J.02 0.67 0.12 5.9] 0.06 0.09 

FRI No. 82 JOl 80 44 5 72 106 J 1951 12 IJ95 0 177 4 124 4 524 IOJ 4991 
% 2.96 I0.91 2.89 1.59 0.18 J.82 0.11 -70.41 0.4] o.oo 6.18 0.14 0.14 

1976 JPA No. 12 JOJ 105 48 2 24 24 6 2995 46 978 1 176 0 86 6 312 5 5129 
% O.JI 7.72 2.68 1.22 0.05 0.61 0.15 76.13 1.17 0.01 9.58 o.oo 0.15 

FRI No. 14 295 105 42 2 16 22 6 2205 12 1519 5 279 1 161 6 594 5 5129 
% 0.46 9.79 J.48 1.19 0.07 0.71 0.20 71.16 1.06 0.17 9.26 O.OJ 0.20 

1977 JPA No. 19 519 130 95 0 IOI 22 0 19JJ 9 655 I 471 I 116 6 477 9 4604 
% 1.20 16.61 4.01 2.93 o.oo 0.6R o.oo 59.55 0.28 0.0) l4.51 0.01 0.19 

FRI No. 42 518 122 91 0 Ill 22 7 1470 9 1052 2 187 0 196 7 519 9 4604 
% 1. 57 19.35 4.56 3.40 o.oo 0.82 0.26 54.91 0.14 0.08 14.46 o.oo 0.26 

1978 JFA No. 9 142 97 20 0 42 17 0 2150 1J 925 0 264 5 92 4 '.\58 7 4165 
-..J 

'° lt O.Jl 11.6] J.JO 0.68 o.oo 1.26 o.oo 71.IO 0.44 o.oo 8.98 0.17 0.14 
FRI No. 10 149 85 21 0 41 42 2 1905 8 1182 l 209 I 120 5 l7J 7 4165 

% 0.18 ll.22 ).22 0.87 o.oo 1.59 0.08 72.16 O.JO 0.04 7.92 0.04 0.19 

1979 JPA No. 7 280 70 17 0 49 23 0 1488 9 484 0 218 0 51 J J12 5 1016 
% o.JJ IJ.24 J.JI 0.80 o.oo 1.09 o.oo 70.36 0.41 o.oo 10.11 o.oo 0.14 

FRI No. 9 286 62 17 0 49 25 I 1229 9 717 0 164 0 87 J JJJ 5 1016 
% 0.50 15.85 3.44 0.94 o.oo 1.39 0.06 68.09 0.50 o.oo 9.09 o.oo 0.17 

1980 JFA No. 4 179 66 9 . 0 41 11 0 2811 16 1208 0 JOJ 0 100 I 455 5429 
% 0.11 10.46 1.82 0.25 o.oo O.JO o.oo 7R.22 0.44 o.oo 8.17 o.oo O.OJ 

FRI No. 6 175 66 10 0 44 12 56 2149 14 1772 II 219 0 175 4 494 2 5429 
% 0.20 12.75 2.24 0.14 o.oo 0.41 1.90 71.05 1.16 0.17 7.44 o.oo 0.14 

1981 JFA No. 9 174 5) 16 0 16 14 0 1515 17 618 0 229 0 81 I 277 0 ]080 
% 0.05 8.41 2.56 0.77 o.oo 0.68 o.oo 74.21 1.79 o.oo 11.07 o.oo 0.05 

FRI No. 10 171 50 17 0 18 • 14 2 1]16 15 814 I 200 0 118 I 291 0 ]080 
% 0.55 9.51 2.75 0.94 0.00 0.11 0.11 72 .J5 1.92 0.06 11.00 0.00 0.06 

loau base includes all scalea collected fr0111 fish sampled by commercial-type gillnet in Hay to July south of 620N, 1600£-l 75°W, and 
aent to FRI by JFA in accordance with scale request (see text). 



Table 15. Summary of mixing proportion estimates obtained in 1975-81 scale analysis of immature age 1. 2 
chinook salmon, by region-of-origin. For each level of temporal and spatial stratification, the 
table shows the number of estimates made and, for each stock, the number of estimates indicating 
presence (Pres), absence (Abs), and predominance (Dom) of the stock, and the number of 
statistically significant estimates (Sig). 

Total Re ional •tock end n•ber of e•ti•ate• 
Stl'atu• no. Asta Western Alaska Central Ala•k• Southeast AlHka BC 

es ti .. tea Pre a Aba DOii Sig Pl'es Abs Doia Sig Pres Abe Do• Sta Prea Ab1 Dom Sia 

A) Hotherahip -
Bering Sea Region 

10-day/INPPC area 42 ll 11 6 12 42 0 16 4 I 27 IS I 8 17 2'.i 0 0 
Honth/INPPC area ]6 28 8 ] 13 16 0 ]] 16 2S 11 0 6 14 22 0 0 
10-day/sub-area 39 34 s 2 IS 19 0 JS ]8 26 ll 2 9 IS 24 0 0 
Honth/sub-area 2S 2l 2 3 14 2S 0 22 2S 18 1 0 1 II 14 0 I 
10-day/region 27 2S 2 I II 27 0 2'i 27 20 1 I 8 IS 12 0 0 
Hon th/region II 10 l 0 1 II 0 II II 1 4 0 4 6 s 0 I 
Sub-total 180 ISi 29 IS 72 180 0 162 178 12] S7 4 42 78 102 0 2 

B) Hotherahip - 00 
0 

Nol'th Pacific Region 
10-day/INPPC area 66 so 16 14 27 SS II I() ]] 66 0 4] S4 17 29 0 8 
Honth/INPPC area S9 42 17 10 2S Sl 6 10 ]] S9 0 39 SI ]2 27 I 1 
10-day/aub-area 62 4S 17 9 26 SS 7 II 16 62 0 42 so 12 30 0 12 
Honth/aub-erea 41 12 9 4 18 l8 ] 1 27 41 0 ]0 37 21 18 0 6 
10-day/region 40 14 6 s 21 40 0 9 ll 40 0 26 32 24 16 0 10 
Honth/region 14 12 2 2 11 14 0 2 I] 14 0 10 14 8 6 0 4 
Sub-total 282 21S 67 45 128 2SS 27 48 173 282 0 190 218 IS6 126 1 47 

C) LBDN Region 
10-day/INPFC area s ] 2 l s 0 0 0 s 0 4 4 I 4 0 0 
Honth/INPFC area 6 ] ] I s I 0 3 6 0 s s I s 0 0 
10-day/aub-area 6 ] ] I 6 0 0 I 6 0 s s I s 0 0 
Honch/sub-area 7 4 ] I I 6 I 0 ] 1 0 6 6 2 s 0 0 
10-day/region 9 1 2 I I 8 l 0 i .9 0 8 8 ] 6 0 0 
Honch/region I] 8 s 2 ] II 2 0 6 ll 0 II 12 4 9 0 0 
Sub-total 46 28 18 1 8 41 s 0 14 46 0 39 40 12 ]4 0 0 

Total Study Area S08 394 114 67 208 476 12 210 l6S 4Sl S7 2ll 320 246 262 49 



Table 16. Summary of mixing proportion estimates in 1975-81 scale analysis of immature age 1.2 chinook 
salmon, by western Alaskan "river"-of-origin. For each level of temporal and spatial stratifica­
tion, the table shows the number of estimates made and, for each stock, the number of estimates 
indicating presence (Pres), absence .(Abs), and predominance (Dom) of the stock, and the number of 
statistically significant estimates (Sig). 

Total Western Alaskan "river" stock and number of estimates 
Stratum no. Yukon Kuskokwim Bristol Ba! 

estimates Pres Abs Dom Sig Pres Abs Dom Sig Pres Abs Dom Sig 

A) Mothership -
Bering Sea Region 

10-day/INPFC area ·35 33 2 24 24 26 9 6 8 25 10 5 8 
Month/INPFC area 33 33 0 21 20 24 9 7 5 26 7 4 6 
10-day/sub-area 35 34 1 23 23 23 12 4 7 25 10 7 8 
Month/sub-area 22 22 0 15 16 15 7 5 8 17 5 2 5 
10-day I region 25 24 l 20 20 19 6 3 7 18 7 1 5 
Month/region 11 11 0 9 10 9 2 1 3 10 l 1 4 
Sub-total 161 15 7 4 112 113 116 45 26 38 121 40 20 36 

B) Mothership -
North Pacific Region 

10-day/INPFC area 11 10 l 6 8 8 3 3 1 3 8 0 1 
Month/INPFC area 10 9 1 6 8 6 4 1 1 3 7 1 0 
10-day/sub-area 11 10 1 8 8 8 3 2 1 1 10 0 0 

. Month/ sub-area 7 6 1 6 5 6 1 1 2 1 6 0 0 
10-day/region 8 8 0 7 7 6 2 0 0 2 6 0 0 
Month/region 2 2 0 2 2 2 0 0 1 0 2 0 0 
Sub-total 49 45 4 35 38 36 13 7 6 10 39 l 1 

Total Study Area- :no 202 8 147 151 152 58 33 44 131 79 21 37 

00 
I-' 



Table 17. Summary of mixing proportion estimates obtained in 1975-81 scale analysis of immature age 1.3 
chinook salmon, by region-of-origin. For each level of temporal and spatial stratification. the 
table shows the number of estimates made and, for each stock, the number of estimates indicating 
presence (Pres), absence (Abs), and predominance (Dom) of the stock, and the number of 
statistically significant estimates (Sig). 

Total Re 1onal 1tock 1nd n~ber of e1t1-te1 
Stratu• no. Aala We11tern Alaaka Central Alask1 Southea1t Al11k1 BC 

e1tiute1 Pre1 Abs Pcm s11 Pl'es Abs Dom st1 Pres Ab1 Dom s11 Prea Ab1 Doa s11 

A) Hotherahip -
Bering Sea Region 

10-day/INPFC area 0 
Honth/INPFC area 2 2 0 0 I 2 0 2 2 2 0 0 0 I I 0 0 
10-day/aub-al'ea I I 0 0 0 I () I I I 0 0 0 I 0 0 0 
Honth/aub-area s s 0 0 2 s 0 s s l 2 0 0 l 2 0 0 
IO-day/reglon l l 0 0 1 l 0 l l 2 I 0 0 2 I 0 0 
,Honth/ region 6 6 0 I l 6 0 s 6 l l 0 I 2 4 0 0 
Sub-total 17 17 0 l 1 17 0 16 17 II 6 0 1 9· 8 0 0 

B) Hother1hip -
00 
N 

North Pacific Region 
10-day/INPFC area l 2 I 0 I l 0 2 l l 0 I 1 l 0 0 I 
Honth/INPFC area 8 1 I 2 4 8 0 l 5 8 0 l l 5 3 0 0 
IO-day/1ub-area 9 1 2 I 4 9 0 4 9 8 I 3 s l 6 I 1 
Honth/1ub-area 9 8 I 2 5 9 0 l 1 9 0 4 7 l 6 0 l 
IO-day/nglon u 10 I 2 6 ll 0 4 9 10 I 4 1 l 8 I I 
Hon th/region 12 II I 6 8 II I l 8 10 2 l 1 8 4 0 I 
Sub-total 52 4S 1 ll 28 SI I 19 41 48 4 18 )0 25 27 2 5 

C) LBDN Region 
10-day/INPFC area 0 
Honth/INPFC area I 0 0 0 0 0 0 0 0 0 0 
10-day/ sub-a l'ea 0 
Honth/aub-area I 0 I 0 0 0 0 0 I 0 I I 0 I 0 0 
10-day/region I 0 I 0 0 0 0 0 I 0 I I 0 I 0 0 
Honth/reglon I 0 1 0 0 I 0 0 0 l 0 I I 0 1 0 0 
Sub-total 4 0 4 0 0 l I 0 0 4 0 4 4 0 4 0 0 

Total Study Al'ea 7l 62 II 14 JS 71 2 n 58 63 10 22 ls 34 39 2 s 



Table 18. Summary of mixing proportion estimates in 1975-81 scale analysis of immature age 1.3 chinook 
salmon, by western Alaskan "river"-of-origin. For each level of te.mporal and spatial stratifica­
tion, the table shows the number of estimates marle and, .for each stock, the number of estimates 
indicating presence (Pres), 'absence (Abs). and predominance (Dom) of the stock, and the number of 
statistically significant estimates (Sig). 

Total Western Alaskan "river" stock and number of estimates 
Stratum no. Yukon Kuskokwim Bristol Ba;r: 

estimates Pres Abs Dom Sig Pres Abs Dom Sig Pres Abs Dom Sig 

A) Mothership -
Bering Sea Region 

10-day/INPFC area 0 
Month/INPFC area 2 2 0 l 1 1 l 1 0 0 2 0 0 
10-day/sub-area 1 1 0 0 0 1 0 1 1 0 1 0 0 
Month/sub-area 5 5 0 3 2 4 l 2 2 I 4 0 0 
IO-day/region 3 3 0 2 2 2 l I 1 I 2 0 0 
Month/region 5 5 0 2 2 3 2 2 3 I 4 l 0 
Sub-total 16 16 0 8 7 11 5 7 7 3 13 I 0 

B) Mothership -
North Pacific Region 

10-day/INPFC area 2 2 0 2 2 0 2 0 0 0 2 0 0 
Month/INPFC area 3 3 0 2 2 I 2 1 1 0 3 0 0 
IO-day/sub-area 4 4 0 2 2 2 2 1 1 1 3 0 0 
Month/sub-area 3 3 0 I 1 2 1 I 1 1 2 0 0 
10-day I region 3 3 0 2 2 I 2 I I 0 3 0 0 
Month/region 4 4 0 l 2 3 l 1 l 2 2 0 0 
Sub-total 19 19 0 10 11 9 10 5 5 4 15 0 0 

Total Study Area 35 35 0 18 18 20 15 12 12 7 28 l 0 

00 
l.J 



Table 19. Mean regional stock proportion estimates (%) for chinook salmon in the mothership fishery area, 
obtained· by Major et al. (1977b) and in the present (FRI) study. Values are averaged over the 
number of month/sub-area estimates obtained in the 1966-72 and 1975-81 studies, and the range of 
values for each stratum is shown in parentheses. A dash indicates that no estimate was made; 
neither study resulted in estimates for sub-area 2. "N/A" indicates that the regional category 
was not inc~uded in the Major et al. (1977b) study. 

Avera ro ortion estimates (%) 
Sub- No. Southeast Alaska 

Month area Investigator estimates Asia Western Alaska Central Alaska British Columbia 

June l Major et al.l 4 85(75-97) 15( 3-25) 
FRI2 0 
FRIJ 0 

II 3 Major et al.I 5 68(58-87) 32(13-42) 
FRI2 1 46 22 23 9 
FRI3 0 

II 5 Major et al.l 4 65(46-74) 35(26-54) 
FRI2 7 20( 1-36) 31( 8-51) 41(26-59) 8( 0-19) 
FRI3 5 32(14-55) 33( 5-50) 32(14-40) 2( 0- 9) 

II 7 Major et al. l 2 31(23-38) 69(62-77) 
FRI2 4 10( 0-36) 23( 0-41) 67(57-83) 0( o- 1) 
FRI3 1 34 42 24 0 

II 9 Major et al.l 3 22(16-30) 78(70-84) 
FRI2 3 15( 0-27) 19( 8-32) 58(50-68) 8( 0-17) 
FRI3 0 

.. 4 Major et al.l 2 31(14-47) 69(53-86) 
FRI2 0 
FRI3 0 

II 6 Major et al.l l 75 25 
FRI2 2 32(29-34) 63{ 63 ) 4( 0- 8) 1( 0- 2) 
FRI3 0 

CXI 

"" 



Table 19. Continued. 

Avera ortion estimates (%) 
Sub- No. Southeast Alaska 

Month area Investigator estimates Asia Western Alaska Central Alaska British Columbia 

June 8 Major et al.l 4 35( 4-54) 65(46-96) 
FRI2 3 27( 6-52) 66(47-92) 6( O-I7) l( 0- 2) 
FRI3 I 38 50 I2 0 

II 10 Major et al.I 4 6( 0-13) 94(87-100) 
FRI2 3 23( 5-53) 73(48-94) 4( 0-11) 1( o- 2) 
FRI) I I9 81 0 0 

July I Major et al.I 6 75(52-89) 25(1 I-48) 
FRI2 I 0 7 93 0 
FRI3 0 CX> ...,, 

II 3 Major et al.I 4 82(74-89) I8(1 I-26) 
FRI2 6 9( 0-26) 24( 0-46) 66(34-79) 1( o- 6) 
FRIJ 0 

" 5 Major et al.l 3 90(80-97) 10( 3-20) 
FRI2 7 I9( 0-39) 17( 0-28) 56(33-100) 8( 0-25) 
FRI3 3 13( 0-23) 31(27-38) 41(40-43) 15( 9-22) 

" 7 Major et al.I 1 44 56 
FRI2 4 21( 0-37) 24( 6-4I) 52(I6-78) 3(0-I2) 
FRI) 0 

" 9 Major et al.l I 18 82 
FRI2 7 33(13-78) 26( 5-43) 4I(l7-66) 0( 0- 1) 
FRIJ 0 

" 4 Major et a 1.1 2 50(37-63) 50(37-63) 
FRI2 I 0 75 25 0 
FRIJ 0 



Table 19. Continued. 

Average mixing proportion estimates (%) 

Sub- No. Southeast Alaska/ 
Month area Investisator estimated Asia Western Alaska Central Alaska British Columbia 

July 6 Major et al.I 4 34( 6-74) 66(26-94) 
FRI2 3 22( 10-39) 70(46-83) 6( 0-15) 2( 0- 7) 
FRI3 0 

II 8 Major et a 1.1 5 31( 0-58) 69(42-100) 
FR12 6 19( 0-46) 64(40-89) 15( 0-31) 2( o- 7) 
FRI3 1 10 87 0 3 

II 10 Major et al.I 4 9( 0-35) 91(65-100) 
FRI2 7 9( 1-18) 78(44-94) 11( 0-39) 2( 0- 6) 
FRI3 2 20(10-30) 59(58-60) 17 ( 4-30) 4( 0- 8) 

lMixing proportion estimates are average corrected estimates 1966-1972, for all ocean age groups of 
immature chinook. Asia estimates were calculated by subtracting the corrected western Alaska estimate from 
one. Some erroneous values in Major et al. (1977b) were corrected by Major (pers. comm., October 1983). 

2Mixing proportion estimates are average estimates, 1975-1981, for immature age 1.2 chinook. 

3Mixing proportion estimates are average estimates 1975-1981, for immature age 1.3 chinook. 

Q) 
0\ 
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Table 20. Estimates of the mothership fishery catches (in thousands of 
fish) of immature chinook salmon by region of origin. 

Su~ Region of Orisin Total Total Unallo-
Year area Asia West Cent SEBC immatures matures cated 

1975 2 + + 
4 0 12 4 0 16 + 
6 6 25 1 + 32 + 
8 3 11 0 1 15 + 

10 4 44 1 0 49 1 
1 1 + 3 1 5 1 
3 1 1 2 + 4 1 
s 2 + 5 + 7 1 
7 1 2 9 + 12 3 
9 + 2 3 1 6 + 

Total 18 97 28 3 m 8 7 

1976 2 1 1 + 0 2 + 
4 0 12 4 0 16 2 
6 8 11 3 0 22 1 
8 7 12 4 0 23 + 

10 10 42 6 + 58 1 
1 + 3 33 + 36 1 
3 3 5 13 + 21 4 
5 + 1 s 1 7 1 
7 1 15 36 0 52 3 
9 8 6 11 1 26 1 

Total 38 108 115 2 263 14 8 

1977 6 + 2 + + 2 0 
8 5 6 1 1 13 + 

10 5 34 + + 39 + 
3 + 1 2 0 3 1 
s 3 2 6 + 11 s 
7 3 3 6 0 12 3 
9 1 + 1 0 2 + 

Total 17 48 16 1 82 10 1 

1978 6 1 1 + + 2 + 
8 1 5 + + 6 + 

10 + 2 + + 2 + 
3 + 1 1 + 2 + 
5 19 25 28 12 84 7 

Total 21 33 30 12 96 7 2 
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Table 20. Estimate of the mothership fishery catches (in thousands of 
fish) of immature chinook salmon by region of origin -
cont'd. 

Sub- Region of Origin Total Total Unallo-
Year area Asia West Cent SEBC immatures matures cated 

1979 6 1 2 + + 3 + 
8 + 25 10 0 35 + 

10 + 26 6 0 32 + 
3 + + + + + + 
5 16 13 17 + 46 8 

Total 17 66 33 + 117 9 + 

1980 6 2 11 + 1 14 + 
8 22 174 1 + 197 1 

10 21 197 + + 218 + 
3 + 3 5 + 8 + 
5 31 33 157 33 253 11 

Total 76- 418 163 34 690 12 2 

1981 6 + + + + + + 
8 1 7 3 + 11 + 

10 2 4 3 0 9 0 
3 + + + + + + 
5 20 18 21 3 62 4 

Total 23 29 27 4 83 4 1 

+ "" Less than 500 fish. 
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Table 21. Average regional stock compositions in the mothership fishery 
for the Bering Sea and North Pacific areas, 1975-77 and 
1978-81. 

Average comeosition (%) 
1975-77 1978-81 

Region of origin Bering Sea N. Pacific Bering Sea N. Pacific 

Asia 17 16 12 25 
Western Alaska 15 19 75 25 
Central Alaska 7 62 13 42 
SE Alaska-

British Columbia l 3 0 8 
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Table 24. Estimates of the inshore and ccmbined (inshore run plus high 
seas catch) runs of chinook salmon to western Alaska, 1965-
1983 (thousands of fish). 

Western Alaska coastal runs Apportioned 
Bristol Kuskokwim Yukon Total Total high seas Combined 

Year Bay region region run catch catch run 

1965 235 140 170 545 309 165 710 
66 158 200 210 568 277 121 689 
67 215 230 170 615 363 137 752 
68 222 180 230 632 314 133 765 
69 200 240 190 630 352 165 795 
70 239 270 160 669 468 346 1015 
71 192 200 150 542 349 363 905 
72 121 200 200 521 287 280 801 
73 110 180 170 460 251 170 630 
74 155 120 160 435 237 221 656 

75 135 101 120 356 204 174 530 
76 235 144 146 525 335 178 703 
77 24·5 176 193 614 381 130 744 
78 416 191 247 854 446 148 1002 
79 374 206 294 874 510 105 979 
80 334 197 380 911 459 122 1033 
81 491 212· 410 1173 618 192 1365 
82 524 245 223 992 611 298 1290 
83 465 237 258 960 571 117 1077 
84 (282)* 75 

*Pre l imi nary estimate based on recent information provided by 
ADF&G. 
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Table 25. Escapement-return statistics for the Nushagak chinook salmon stock 
(numbers in thousands of fish). 

Brood Inshore return bz ase Rish seas fishins 
R/E WA catch3 CPUE~ lear Catch Esca2e. 4 s 6 7 Total 

1958 87 7sl 8 13 57 13 91 1.2 99 
S9 S4 47 42 39 71 1 1S3 3.3 66 7 
60 81 70 104 61 43 8 216 3.1 219 15 
61 65 SS 22 3S. 72 14 143 2.6 126 9 
62 65 55 23 47 75 7 152 2.8 130 9 
63 so 43 38 52 58 3 151 3.5 93 8 
64 112 95 14 26 3S 1 76 .8 262 17 
6S 90 77 32 88 79 4 203 2.6 384 31 

66 62 40 18 30 39 7 94 2.4 465 16 
67 100 65 7 18 46 25 96 1.5 159 8 
68 85 70 14 18 67 8 107 1.5 209 9 
69 88 35 1 16 31 4 S2 l .S 87 4 
70 94 so 2 57 74 6 139 2.8 244 28 
71 87 30 3 SS 92 20 170' 5.7 134 8 
72 so 25 35 S3 130 13 231 9.2 155 6 
73 37 3S 4 79 111 13 207 5.9 83 4 
74 40 70 26 44 S3 4 127 1.8 86 6 
7S 29 70 91 144 129 14 378 5.4 109 20 
76 68 100 7 111 162 24 304 3.0 464 77 
77 90 65 113 164 260 18 S55 8.5 77 s 
78 12S 130 19 19 65 8S 8 
79 164 95 3 66 74 4 
80 76 141 2 
81 207 lSO 
82 212 147 
83 144 162 
342 66 85 

!Escapements for 1958-1965 were estimated from the catch and an average rate 
of ex~loitation (.54). 

Preliminary data from W. Bucher (ADF&G). 
3High seas catch of western Alaska fish, estimated in present study. 
4Average of July CPUE in sub-areas 8 and 10 in brood year +4. 
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Table 26. Average annual catches (in thousands) of the mothership 
fishery in years when effort was greater than 1,000 tans, 
by sub-area and period, 1956-1977 and 1978-83. 

Catch 
Sub- June 1-20 June 21-30 Jutx 1-31 
area Species 56-77 78-83 56-77 78-83 56-77 78-83 

North 
Pacific 

5 Sockeye 577 541 112 285 192 961 
Chum 734 897 141 472 296 910 
Pink 495 615 214 520 164 951 
Coho 2 2 8 3 396 593 
Chinook 4 8 1 7 12 86 

7 Sockeye 245 0 59 0 110 0 
Chum 311 0 126 0 165 0 
Pink 301 0 100 0 60 0 
Coho + 0 19 0 310 0 
Chinook 2 0 1 0 14 0 

9 Sockeye 294 0 49 0 134 0 
Chum 193 0 160 0 96 0 
Pink 109 0 64 0 28 0 
Coho + 0 1 0 178 0 
Chinook 1 0 2 0 10 0 

Bering 
Sea 

6 Sockeye 20 (25) 26 g 145 27 
Chum 53 (24) 100 42 438 102 
Pink 102 (45) 122 50 606 59 
Coho 0 (0) + + 1 + 
Chinook ·2 (+) 8 1 15 3 

8 Sockeye 186 0 79 11 99 58 
Chum 156 0 185 36 868 323 
Pink 134 0 112 55 346 160 
Coho + 0 + 0 + + 
Chinook 3 0 14 3 39 42 

10 Sockeye 435 0 253 8 104 53 
Chum 171 0 313 28 1217 277 
Pink 83 0 198 32 324 139 
Coho 0 0 + 0 + 1 
Chinook 9 0 28 2 36 48 

+ .. less than 500 fish. 
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Table 27. Average annual CPUE (catch per tan x 100, for years when 
effort was greater than 1,000 tans) of the mothership 
fishery by sub-area and period, 1956-77 and 1978-83. 

Catch 
Sub- June 1-20 June 21-30 Julz 1-31 
area Species 56-77 78-83 56-77 78-83 56-77 78-83 

North 
Pacific 

5 Sockeye 116 58 98 62 69 102 
Chum 124 95 116 107 119 92 
Pink 99 64 153 117 88 102 
Coho + + 7 l 125 61 
Chinook l 1 1 1 4 9 

7 Sockeye 126 68 58 
Chum 125 116 112 
Pink 115 89 43 
Coho + 26 185 
Chinook 1 2 8 

9 Sockeye 121 62 94 
Chum 103 146 125 
Pink 71 75 27 
Coho + 3 136 
Chinook 1 1 7 

Bering 
Sea 

6 Sockeye 83 (35) 31 32 58 48 
Chum 79 (96) 118 105 228 92 
Pink 115 (180) 191 126 233 112 
Coho 0 0 + 0 + + 
Chinook 3 (3) 7 5 7 4 

8 Soc'!teye 112 52 29 39 33 
Chum 121 133 79 275 176 
Pink 80 107 113 162 107 
Coho + 0 0 + + 
Chinook 5 9 17 12 18 

10 So eke ye 150 82 32 35 31 
Chum 84 133 96 323 176 
Pink 63 83 126 97 104 
Coho 0 0 0 + + 
Chinook 4 10 12 9 22 

+"' less than .005 fish/tan. 
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APPENDIX FIGURES 1-7 

Plots of basic statistics for four scale characters for four 
regional standards (A • Asia, W = Western Alaska, C • Central Alaska, 
S = Southeast Alaska and British Columbia) used to classify immature 
age 1.2 chinook. For each plot the horizontal segment shows the mean, 
the bold bar shows one standard deviation on each side of the mean, 
and the thin line shows the range ~f values. The ordinates for the 
two size characters are in inches at 104X. 
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Appendix Figure 1. Plots of scale characters for brood year 1971A 
standards (used to classify age 1.2 chinoo~ sampled in 1975). 
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Ap?endix Figure 2. Plots of scale characters for brood year 1972A 
standards (used to classify age 1.2 chinook sampled in 1976). 
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Ap?endix Figure 3. Plots of scale characters for brood year 1973A 
standards (used to classify age 1.2 chinook sampled in 1977). 
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Ap?endix Figure 4. Plots of scale characters for brood year 1974A 
standards (used to classify age 1.2 chinook sampled in 1978). 
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Appendix Figure 5. Plots of scale characters for brood year 1975A 
standards (used to classify age 1.2 chinook sampled in 1979). 
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Appendix Figure 6. Plots of scale characters for brood year 1976A 
standards (used to classify age 1.2 chinook sampled in 1980). 
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Appendix Figure 7. Plots of scale characters for brood year 1977 
standards (used to classify age.1.2 chinook sampled in 1981). 





Appendix Table Al. Estimated age and maturity composition of 1975 Japanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n 2 25), the table 
shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table A2. F.s tlmated age anrl maturity composition of 1976 Japanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n~ 25), the table 
shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table AJ. Estimated age and maturity composition of 1977 ~apanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n L 25), the table 
shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table A4. Estimated age ancl maturity composition of 1978 Japanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n ) 25), the table 
shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table A5. Estimated age and maturity composition of 1979 Japanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n) 25) the table 
shows the age/maturity composition of the total sample available, and the re;ulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table A6. F.s t ima ted age amt maturity composition of I 980 Japanese mothership fishery ch inook catch. 
For month/sub-area strata represented by sufficient biological data (n > 25)· the table 
shows the age/maturity composition of - . 

the total sample available. and __ the resulting 
allocation of the repor.ted mothership catch, in numbers of fish. 
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Appendix Table A7. Eslimated age and maturity composition of 1981 Japanese mothership fishery chinook catch. 
For month/sub-area strata represented by sufficient biological data (n > 25). the table 
shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, !n numbers of fish. 
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Appendix Table 81. Estimated age and maturity composition of 1975 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n) 25), the 
table shows the age/maturity composition of the total sample available, and the-resulting 
allocation of the reported mothership catch, in numbers, of fish. 
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Appendix Table B2. Estimated age and maturity composition of 1976 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n ~ 2S). the 
table shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table 82. Coptinued. 
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Appendix Table 83. Estimated age and maturity composition of 1977 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n ) 25) the - , 
table shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table BJ. Continued. 
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Appendix Table 84. Estimated age and maturity composition of 1978 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n ~ 25), the 
table shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table 85. Estimated age and maturity composition of 1979 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n > 25), the 
table shows the age/maturity composition of the total sample available, and the-resulting 
allocation of the reported mothership catch, in numbers o.f fish. 
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Appendix Tab le B6. J.:stlniateit age an<t iiia turi ty com posit ion of 1980 Japanese land based drif tnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n) 25) the - , 
table shows the age/maturity composition of the total sample available, and the resulting 
allocation of the reported mothership catch, in numbers of fish. 
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Appendix Table R7. Estimated age and maturity composition of 1981 Japanese landbased driftnet fishery chinook 
catch. For month/sub-area strata represented by sufficient biological data (n ) 25) the 
table shows the age/maturity composition of the total sample available, and the-resuittng 
allocation of the reported mothership catch, in numbers,of fish. 
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Appendix Table Cl. Decision arrays for brood year 1971 chinook salmon 
caught as immature age l.2's in 1975. 

A) 4-WAY REGION ANALYSIS: ASIA71A, WEST71A, CENT71A, SEBC71A 
VARIABLES USED: 9,34,16 1 17,44,35,11, 6,40 
OVERALL ACCURACY: 70.2 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION -------------------------------------------------~-

ASIA71A 
WEST71A 
CENT71A 
SEBC71A 

TOTAL 

ASIA71A WEST71A 

113 ( 70.2) 26 
27 ( 16.8) 156 
18 ( 11,2) 18 
3( 1.9) 0 

161 200 

13.0) 
78.0) 

9.0) 
0.0) 

CENT71A 

17 13.9) 
16 ( 13.1) 
71 ( 58.2) 
18 ( 14.8) 

122 

Bl 3-WAY REGION ANALYSIS: ASIA71A, WEST71A, CENT71A 
VARIABLES USED: 17,44,34,21,35,16 
OVERALL ACCURACY: 72.8 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

ASU71A 
WEST71A 
CENT71A 

TOTAL 

ASIA71A 

110 68.3) 
32 ( 19,9) 
19 ( 11.8) 

161 

WEST71A 

28 14.0) 
151 ( 75. Sl 

21 ( 10.5) 
200 

CENT71A 

16 13.1) 
15 ( 12. 3) 
91 ( 74.6) 

122 

C) 3-WAY REGION ANALYSIS: ASIA71A, WEST71A, SEBC71A 

SEBC71A 

11 ( 5.6) 
2 ( 1. 0) 

37 ( 19.0) 
145 ( 74.4) 
195 

VARIABLES USED: 9,34,16,17,35,44,11, 1,45,42,23,52,25,46 
OVERALL ACCURACY: 83.5 PERCENT 

CALCULATED 
DECISION 

ASIA71A 
'1EST71A 
SEBC71A 

TOTAL 

CORRECT DECISION (PERCENT) 

ASIA71A 

131 ( 81.4) 
27 ( 16.8) 

3 ( 1. 9) 
161 

WEST71A 

33 ( 16.5) 
165 ( 82.5) 

2 ( 1.0) 
200 

SEBC71A 

13 ( 6.7) 
13 ( 6.7) 

169 ( 86.7) 
195 

D) 3-WAY REGION ANALYSIS: WEST71A, CENT71A, SEBC71A 
VARIABLES USED: 7,16,34 121,35,52,5 
OVERALL ACCURACY: 78.7 PERCENT 

CALCULATED 
DECISION . 

WEST71A 
CENT71A 
SEBC71A 

TOTAL 

CORRECT DECISION (PERCENT) 

WEST71A 

176 ( 88.0) 
24 ( 12,0) 

0 ( 0,0) 
200 

CENT71A 

17 ( 13,9) 
90 ( 73,8) 
15 ( 12.3) 

122 

SEBC71A 

3 ( 1.5) 
47 ( 24.1) 

145 ( 74.4) 
195 
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Appendix Table Cl. Continued. 

El 3-WAY REGION ANALYSIS: ASIA71A, CEKT71A, SEBC71A 
VARIABLES USED: 7,55,17,39,24,22 
OVERALL ACCURACY: 75,1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

ASIA71A 
CENT71A 
SEBC71A 

TOTAL 

ASIA71A 

129 ( 80.1) 
27 ( 16.8) 

5 ( 3.1) 
161 

CENT71A 

19 15.6) 
85 ( 69.7) 
18 ( 14. 8) 

122 

Fl 2-WAY REGION ANALYSIS: ASIA71A, WEST71A 

SEBC71A 

15 ( 7. 7) 
33 ( 16.9) 

147 ( 75.4) 
195 

VARIABLES USED: 5,34,42,44,17,35,11,40,23,41,27,56 
OVERALL ACCURACY: 84.8 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

ASIA71A 
WEST71A 

TOTAL 

ASIA71A 

141 ( 87.6) 
20 ( 12.4) 

161 

WEST71A 

36 ( 18.0l 
164 ( 82.0l 
200 

G) 2-WAY REGION ANALYSIS: ASIA71A,' CENT71A 
VARIABLES USED: 9,17,34,44 
OVERALL ACCURACY: 84,1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

ASIA71A 
CENT71A 

TOTAL 

ASIA71A 

135 ( 83.9) 
26 ( 16.1) 

161 

CENT71A 

19 ( 15.6) 
103 ( 84.4) 
122 

Hl 2-WAY REGION ANALYSIS: WEST71A, CENT71A 
VARIABLES USED: 21 1 34,35, 9, 5 
OVERALL ACCURACY: 84.2 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

WEST71A 
CENT71A 

TOTAL 

WEST71A 

1158 ( 84.0) 
32 ( 16.0) 

200 

CENT71A 

19 ( 15.6) 
103 ( 84.4) 
122 



Appendix Table Cla Continued. 

I) 2-WAY REGION ANALYSIS: CENT71A 1 SEBC71A 
VARIABLES USED: 7,55,24,44,17,26 
OVERALL ACCURACY: 81.9 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION -~-----------------------

CENT71A 
SEBC71A 

TOTAL 

CENT71A 

101 ( 82,8) 
21 ( 17 .2) 

122 

SEBC71A 

37 ( 19.0J 
158 ( B1.0) 
195 

---------------------------------------
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J) 6-WAY RIVER ANALYSIS: ASIA71A, YUIC71A, KUSK71A, BRIS71A, CENT71A, SEBC71A 
VARIABLES USED: 9,34,16,25,17,44,11,35, 6,52,40,24,47 
OVERALL ACCURACY: 57.9 PERCENT 

·----8-------------------------------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION ------------------------------------------------------------------------------ASIA71A YUK71A KUSK71A BRIS71A · CENT71A SEBC71A 

-------------------------------------------------------------------------------------------ASIA71A 102 ( 63.4) 20 ( 10,0) 21 ( 11. 8) 17 ( 8.5) 18 ( 

YUK71A 14 ( 8.7) 100 ( 50.0) 25 ( 14.0) 23 ( 11.5) 17 ( 
KUSK71A 19 ( 11 .B) 33 ( 16.5) BB ( 49.4) 36 ( 18.0) 5 ( 
BRIS71A 7 ( 4.3) 23 ( 11 .5) 31 ' 17.4) 114 ( 57.0) II ( 
CENT71A 16 ( 9,9) 23 ( 11. 51 12 ( 6.7) 9 ( 4.5) 65 ( 
SEBC71A 3 ( 1 ,9) 1 ( ,5) 1 ( .6) 1 ( .5) 13 ( 

TOTAL 16-1 200 178 200 122 

Kl 5-WAY RIVER ANALYSIS: ASIA71A, YUK71A, KUSK71A, BRIS71A, CENT71A 
VARIABLES USED: 6,52,21,34,35,12,44,11,40 1 25,211 
OVERALL ACCURACY: 57.2 PERCENT 

14.8) 
13.9) 

11.1) 
3,3) 

53.3) 
10.7) 

----------·-------------------------------------------------·-----------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION -----*--------------·--------·-----------------·----·-----·------ASIA71A Yl1K71A KUSK71A BRIS71A CENT71A 

·-----------------------------------------------------------------------------ASIA71A 102 ( 63.4) 17 ( B.5) 22 ( 12.11) 111 ( 7.0) 1B ( 
YUK71A 11 ( 6.8) 99 ( 49.5) 25 ( 14.0) 25 ( 12.5) 15 ( 

KUSK71A 22 ( 13,7) 33 ( 16.5) 92 ( 51. 7) 3B ( 19.0) 5 ( 
BRIS71A 5 ( 3.1) 25 ( 12.5) 28 ( 15.7) 112 ( 56.0) 4 ( 
CENT71A 21 ( 13.0) 26 ( 13.0) 11 ( 6.2) 11 ( 5.5) 80 ( 

TOTAL 161 200 17B 200 122 

L) 5-WAY RIVER ANAl..YSIS: ASIA71A, YUK71A 1 KUSK71A, BRIS71A, SEBC71A 
VARIABLES USED: 9 1 34,16 1 25,114,35,11, 6,40 1 52 1 24 
OVERALL ACCURACY: 64.1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

14.B) 
12. 3) 
4.1) 
3,3) 

65.6) 

DECISION ---------------~--------·--------·------------------.------------ASIA71A YUK71A KUSK71A BRIS71A SEBC71A 

--------------------------------------------------------··--------------------ASIA71A 111 ( 68.9) 27 13.5) 22 ( 12.4) 15 ( 7,5) 10 ( 5. 1) 
YUK71A 18 ( 11.2) 111 55.5) 31 ( 17.4) 2B ( 14.0) 14 ( 7.2) 

KUSK71A 23 ( 14.3) 35 17.5) 92 ( 51. 7) 39 ( 19.5) 2 ( 1.0) 
9RIS71A 7 ( 4. 3) 25 12.5) 31 ( 17.4) 117 ( 58.5) 2 ( 1.0) 
SEBC71A 2 ( 1 .2) 2 1.0) 2 ( 1.1) 1 ( .5) 167 ( 85.6) 

TOTAL 161 200 17B 200 195 

5 ( 2.6) 
3 ( 1.5) 
2 ( 1.0) 
1 ( .5) 

39 ( 20.0) 
145 ( 74.4) 
195 
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Appendix Table Cl. Continued. 

· M) 5-WAY RIVER ANALYSIS: "YUK71A, KUSK71A, BRIS71A, CENT71A, SEBC71A 
VARIABLES USED: 7,25,21,34,35, 5,44,52,24 
OVERA!.l. ACCORACY: 62.0 PERCENT 

CA!.CU!.ATED CORRECT DECISION (PERCENT) 

DECISION -~--------------------------------------------------------------YUK71A KUSK71A BRIS71A CENT71A SEBC71A 

------------------------------------------------------------------------------YUK71A 100 ( 50.0) 24 13,5) 22 { 11.0) 18 
ICUSK71A 40 ( 20.0) 106 59.6) 42 ( 21.0) 6 
BRIS71A 25 ( 12.5) 32 13.3) 118 ( 59.0) 4 
CENT71A 33 ( 16.5J 15 8.4) 16 ( 8.0) 80 
SEBC'71A 2 ( 1,0) 1 .6) 2 ( 1. 0) 14 

TOTAL. 200 178 200 122 

N) 4-WAY RIVER ANALYSIS: ASIA71A, YUK71A, KUSK71A, BRIS71A 
VARIABLES USED: 6,52,35,44,17,34,24,25,47,11,40 
OVERA!.l. ACCURACY: 59.8 PERCENT 

CALCU!.ATED CORRECT DECISION (PERCENT> 

14.8) 
4.9) 
3.3) 

65.6) 
11.5) 

DECISION 
-------------------------------------------~--------ASIA71A YUK71A KUSK71A BRIS71A 

-----------------------------------------------------------------ASIA71A 117 ( 72.7) 22 11.0) 24 13.5) 17 
'!UK71A 17 ( 10.6) 110 55.0) 28 15. 7) 32 

KUSK71A 21 ( 13.0) 40 20.0) 97 54.5) 37 
BRIS71A 6 ( 3.7) 28 14,0) 29 15.3) 11li 

TOTA!. 161 200 178 200 

OJ 4-WAY RIVER ANALYSIS: ASIA7.1A, '!UK71A, aRIS71A, SEBC71A 
VARIAS!.ES USED: 25,21,34,35, 5, 7,51,44,52,17 
OVERA!.l. ACCURACY: 74.2 PERCENT 

CALCU!.ATED 
DECISION 

CORRECT DECISION (PERCENT) 

8.5) 
16.0) 
18.5) 
57.0) 

ASIA71A YUK71A BRIS71A SE8C71A 

·---------------·----------------------------------------~-------ASIA71A 121 ( 75.2) 29 14.5) 22 11. 0) 13 
'!UK71A 23 ( 14.3) 137 68.5) 44 22.0) 12 

BRIS71A 14 { 8.7) 32 16.0) 133 66.5) 1 
SEBC71A 3 ( 1.9) 2 1.0) 1 • 5) 169 

TOTAL 161 200 200 195 

PJ 4-WAY RIVER ANALYSIS: YUK71A, KUSK71A, BRIS71A, CENT71A 
VARIABLES USED: 9,34,16,25,39,52, 5,35,11,40 
OVERALL ACCURACY: 62.2 PERCENT 

CAL.CUL.A TED CORRECT DECISION (PERCENT) 

6. 7) 
6.2) 

,5) 
86-. 7) 

DECISION ----------------------------------------------------YUK71A KUSK71A 3RIS71A CENT71A 
------------------------------------------4----------------------

'!UK71A 102 ( 51 .0) 23 12.9) 23 ( 11,5) 16 13. 1) 
KUSK71A 44 ( 22.0) 108 60.7) 47 ( 23.5) 7 5.7) 
SRIS71A 25 { 12.5) 31 17. 4) 115 ( 57.5) 2 1.6) 
CENT71A 29 ( 14,5) 16 9.0) 15 ( 7.5) 97 79.5) 

TOTAL. 200 178 200 122 

3 ( 1.5) 
0 ( 0.0) 
1 ( .5) 

43 ( 22.1) 
148 ( 75.9) 
195 

http:ASIA7.1A
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Appendix Table Cl. Continued. 

Q) 4-WAY RIVER ANALYSIS: Yl11t71A, KUSK71A, BRIS71A, SeEIC71A 
VARIABLES USED: 7,25,21,34,35,44,24, 9 
OVERALL ACCURACY: 68.2 PERCENT 

-----------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------------------------------YUK71A KUSK71A BRIS71A SEBC71A 

------------------·----------------------------------------------YUK71A 
KUSK71A 
BRIS71A 
SEBC71A 

TOTAL 

119 59.5) 
44 ( 22.0l 
32 ( 16. OJ 

. 5 ( 2.5) 
200 

38 ( 
107 ( 

31 ( 
2 ( 

178 

21. 3l 
60.1) 
17.4) 
1.1) 

24 ( 12.0) 
49 ( 24.5) 

126 ( 63.0) 
1 ( ,5) 

200 

14 ( 
2 ( 
3 ( 

176 ( 
195 

R) 4-WAY RIVER ANALYSIS: YUK71A, KUSK71A, CENT71A, SEBC71A 
VARIABLES USED: 7,34,21,52, 5,39,24,35,29 
OVERALL ACCURACY: 68.3 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

7.2) 
1.0) 
1.5) 

90.3) 

DECISION ----------------------------------------------------YUK71A KUSK71A CENT71A SeEIC71A 

--------------·--------------------------------------------------YUK71A 114 57.0) 34 ( 19.1) 19 15.6) 
K'JSK71 A 54 27.0) 126 ( 70.8) 4 3,3) 
CENT71A 30 15.0l 17 ( 9.6) 85 69.7) 
SEBC71A 2 1. 0) 1 ( .6) 14 11. 5) 

TOTAL 200 178 122 

S) 3-WAY RIVER ANALYSIS: YUK71A, KUSK71A, BRIS71A 
VARIABLES USED: 25,49,27,23,11,26 
OVERALL ACCURACY: 61.0 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

YUK71A 
KUSK71A 
BRIS71A 

TOTAL 

YUK71A 

117 ( 58.SJ 
50 ( 25.0) 
33 ( 16.5) 

200 

KUSK71A 

35 ( 19.7) 
112 ( 62.9) 

31 ( 17 ,4) 
178 

BRIS71A 

30 ( 15.0) 
47 ( 23.5) 

123 ( 61.5) 
200 

Tl 3-WAY RIVER ANALYSIS: ASIA71A, YUK71A, KUSK71A 
VA-RIABLES USED: 44,34,17, 11 47,110 1 52,35,51,41 
OVERALL ACCURACY: 67.8 P~RCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION -------------------------------------~ 

ASIA71A 
YUK71A 

KUSK71A 
TOTAL 

ASIA71A 

128 79.5) 
13 ( 8.1) 
20 { 12.4) 

161 

YUK71A 

25 ( 12.5) 
124 ( 62.0) 
51 ( 25. SJ 

200 

KUSK71A 

26 ( 111.6) 
42 ( 23.6) 

110 ( 61.8) 
178 

4 2.1) 
0 0.0) 

43 22.1) 
1118 75.9) 
195 
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Appendix Table Cl. Continued. 

U) 3-WAY RIVER ANALYSIS: ASIA71A, YUK71A, BRIS71A 
VARIABLES USED: 5,52,34,44,17,26,11,47,40,25 
OVERALL ACCURACY: 72.1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

ASIA71A 
YUIC71A 

BRIS71A 
TOTAL 

ASIA71A 

126 ( 78.3) 
23 ( 14.3) 
12 ( 7.5) 

161 

YUK71A' 

26 13.0) 
143 ( 71. 5) 

31 ( 15.5) 
200 

BRIS71A 

20 ( 10.0) 
47 ( 23.5) 

133 ( 66.5) 
200 

V) 3-WAY RIVER ANALYSIS: YUK71A, BRIS71A, SEBC71A 
VARIABLES USED: 55,25, 7,21,34,28 
OVERALL ACCURACY: 79.8 PERCENT 

CALCULATED 
DECISION 

CORRECT DECISION (PERCENT) 

YUK71A 
BRIS71A 
SEBC71A 

TOTAL 

YUK71A 

147 ( 73.5) 
51 ( 25.5) 

2 ( 1 .O) 
200 

BRIS71A 

49 ( 24.5) 
149 ( 74.5) 

2 ( 1.0) 
200 

SEBC71A 

111 ( 7 .2) 
3 ( 1,5) 

178 ( 91.3) 
195 

W) 3-WAY RIVER ANALYSIS: ASIA71A, YUK71A, SEBC71A 
VARIABLES USED: 28, 9,34,16,39,11 1 56, 6,40,42,52,41,44 
OVERALL ACCURACY: 84.9 PERCENT 

CALCULATED CORRECT DECISION (?ERCE~T) 

DECISION ---------------------------------------

ASIA71A 
YUK71A 

SEBC71A 
TOTAL 

ASIA71A 

133 82.6) 
24 ( 14.9) 

4 ( 2.5) 
161 

YUK71A 

24 ( 12.0) 
173 ( 86.5) 

3 ( 1 .5) 
200 

SEBC71A 

17 8.7) 
11 ( 5 .6) 

167 ( 85.6) 
195 

Xl 2-WAY RIVER ANALYSIS: ASIA71A, YUK71A 
VARIABLES USED: 44,17 1 34,47,26 1 11,45,46,56 
OVERALL ACCURACY: 85.2 PERCENT 

CALCtJLATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

ASIA71A 
YUK71A 

TOTAL 

ASIA71A 

135 ( 83.9) 
26 ( 16. 1) 

161 

YUK71A 

27 ( 13.5) 
173 ( 86.5) 
200 
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Appendix Table C2. Decision arrays for brood year 1972 chinook salmon 
caught as immature age l.2's in 1976. 

A) 4-WAY REGION ANALYSIS: ASIA72A, WEST72A, CENT72A, SEBC72A 
VARIABLES USED: 7, 5,34,21,35,11 1 17,42,44 
OVERALL ACCURACY: 70.6 PERCENT 

CALCULATED CORRECT DECISION (PERCE~Tl 

DECISION ----------------------------------------------------ASIA72A WEST72A CENT72A SEBC72A 
...,..•a-------------•••------------•---•--------~~--------••••-----• 
ASIA72A 133 ( 71. 5) 21 ( 10.5) 32 17 ,3) 
WEST72A 34 ( 18.3) 155 ( 77.51 20 10.8) 
CENT72A 16 ( 8.6) 16 ( 8.0) 104 56.2) 
SEBC72A 3 ( 1. 6) 

8 ' 4.0) 29 15.7) 
TOTAL 186 200 185 

B) 3-WAY REGION ANALYSIS: ASIA72A, WEST72A, CENT72A 
VARIABLES USED: 6,34,21,35, 5 
OVERALL ACCURACY: 75.0 PERCENT 

CALCULATED CORRECT DECISrON (PERCENT) 

DECISION ---·-···--------------------------·-··· 

ASIA72A 
WEST72A 
CENT72A 

TOTAL 

ASIA72A 

135 ( 72.6) 
30 ( 16. 1) 
21 ( 11. 3) 

186 -

WEST72A 

23 ( 11.5) 
159 ( 79.5) 

18 ( 9.0) 
200 

CENT72A 

32 
18 

135 
185 

17. 3) 
9.7) 

73.0) 

Cl 3-WAY REGION ANALYSIS: WEST72A, CENT72A, SEBC72A 

1 ( .6) 
9 ( 5.0) 

31 ( 17 .2) 
139 ( 77.2) 
180 

VARIABLES USED: 7,22,27,16,23,26,44,30,57,51,25,21, 6,58 
OVERALL ACCURACY: 80.0 PERCENT 

CALCULATED 
DECISION 

CORRECT DECISION (PERCENT) 

WEST72A 
CENT72A 
SEBC72A 

TOTAL 

WEST72A 

175 87.5) 
19 { 9.5) 
6 ( 3.0) 

200 

CENT72A 

23 ( 12.4) 
134 ( 72.4) 
28 ( 15.1) 

185 

Dl 2-WAY REGION ANALYSIS: ASIA72A, WEST72A 
VARIABLES USED: 6,53,11 
OVERALL ACCURACY: 84.4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

ASIA72A 
WEST72A 

TOTAL 

ASIA72A 

154 ( 82.8) 
32 ( 17.2) 

186 

WEST72A 

28 ( 14.0) 
172 ( 86.0) 
200 

SEBC72A 

9 5.0) 
27 ( 15.0) 

144 ( 80.0) 
180 



Appendix Table C2. Continued. 

E) 2-WAY REGION ANALYSIS: ASIA72A, CENT72A 
VARIABLES USED: 34,16, 9 
OVERALL ACCURACY: 82.5 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION --------------------------ASIA72A CENT72A 

---------~-----------------------------ASIA72A 
CENT72A . 

TOTAL 

156 ( 83.9) 
30 ( 16.1) 

186 

35 ( 18.9) 
150 C Sl. l) 
185 

Fl 2-~AY REGION ANALYSIS: WEST72A, CENT72A 
VARIABLES USED: 36,i1,34,21,35,31, 7 
OVERALL ACCURACY: 88.8 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION --------------------------WEST72A CENT72A 

---------~----------------------------WEST72A 
CENT72A 

TOTAL 

178 ( 89.0) 
22 ( 11.0) 

200 

21 ( 11. 4) 
164 ( 88.6) 
185 

G) 2-WAY REGION ANALYSIS: WEST72A, SEBC72A 
VARIABLES USED: 27,49,34,35,21, 7,22 
OVERALL ACCURACY: 93.6 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION -------------~------------

WEST72A 
SEBC72A 

TOTAL 

WEST72A 

190 ( 95.0) 
10 ( 5,Q) 

200 

SEBC72A 

14 ( 7,8) 
166 ( 92.2) 
180 

136 

H) 5-WAY RIVER ANALYSIS: ASIA72A, YUK72A, KUSK72A, BRIS72A, CENT72A, SEBC72A 
VARIABLES USED: 7,36,34,21,35, 5,11,17,42,22 
OVERALL ACCURACY: 58.9 PERCENT 

-------------------------------------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION 

---------------------------------------------~--------------------------------ASIA72.A YOK72A KUSK72A BRIS72A CENT72A SEBC72A 

-------------------------------------------------------------------------------------------ASIA72A 129 ( 69.4) 17 ( 8.5) 13 ( 6.5) 5 ( 2.5) 35 ( 18.9) 1 ( .6) 
YUK72.A 15 ( 8.1) 110 ( 55.0) 38 ( 19.0) 26 ( 13,Q) 8 ( 4,3) 4 ( 2.2) 

tr:uSlC72A 23 ( 12.4) 34 { 17.0) 77 ( 38.5) 34 ( 17.0) 4 ( 2.2) 3 ( 1.7) 
BRIS72A 5 ( 2.7) 18 ( 9.0) 54 ( 27.0) 123 ( 61.5) 10 ( 5.4) 3 ( 1. 7) 
CENT72A 13 ( 7.0) 17 { 8.5) 10 { 5.0) 4 ( 2.0) 96 { 51.9) 30 ( 16.7) 
SEBC72A 1 ( .5) 4 ( 2.0) 8 ( 4.0) 8 ( 4.0) 32 ( 17.3) 139 ( 77.2) 

TOTAL 186 200 200 200 185. 180 
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Appendix Table C2. Continued. 

I) 5-WAY RIVER ANALYSIS: ASIA72A, YUK72A, KUSK72A, BRIS72A, CENT72A 
VARIABLES USED: 6,35,34,16,36,11, 1,17,22,42 
OVERALL ACCURACY: 59.2 PERCENT 

------------------------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION -----------------------------------------------------------------ASIA72A YUK72A KUSK72A BRIS72A CENT72A 

...-----------------------------------------------------------------------------ASIA72A 130 ( 69.9) 20 ( 10.01 13 ( 6.5) 6 ( 3.0) 33 ( 
YUK72A 19 ( 10.2) 114 ( 57.0) 41 ( 20.5) 24 ( 12.0) 10 ( 

KUSK72A 19 ( 10.2) 35 ( 17.5) 76 ( 38.0) 34 ( 17.0) 6 ( 
BRIS72A 5 ( 2.7) 16 ( 8.0) 54 ( 27.0) 126 ( 63.0l 10 ( 
CENT72A 13 ( 7.0) 15 ( 7.5) 16 ( 8.0) 10 ( 5.0) 126 ( 

TOTAL 186 200 200 200 185 

J) 5-WAY RIVER ANALYSIS: ASIA72A, YUK72A, KUSK72A, CENT72A, SEBC72A 
VARIABLES USED: 7,36,34,21,11, 35,42,37, 9, 1 ,22,30,29,28,41!,j9 
OVERALL ACCURACY: 65.4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

17.8) 
5.4) 
3.2) 
5.4) 

68.1) 

DECISION -----------------------------------------------------------------ASIA72A YUK72A KUSK72A CENT72A SEBC72A 

-----------------------------------------·------------------------------------ASIA72A 129 ( 69.4) 18 9.0) 14 ( 7.0) 31 
YUK72A 15 ( 8.1) 124 ( 62.0) 43 ( 21. 5) 9 ( 

KUSK72A 26 ( 14.0) 38 ( 19.0) 119 ( 59.5) 8 ( 
CENT72A 13 ( 7.0) 17 ( 8.5) 16 ( 8.0) 106 ( 
SEBC72A 3 ( 1.6) 3 ( 1. 5) 8 ( 4.01 31 ( 

TOTAL 186 200 200 185 

K) 4-WAY RIVER ANALYSIS: ASIA72A, YUK72A 1 KUSK72A, CENT72A 
VARIABLES USED: 6,21,34 1 35, 5,36, 91 42 
OVERALL ACCURACY: 64,8 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

16.8) 
4,9) 
4.3) 

57.)) 
16.8) 

DECISION ----------------------------------------------------ASIA72A YUK72A KUSK72A CENT72A 

-----------------------------------------------------------------ASIA72A 132 ( 71.0) 19 ( 9,5) 18 9.0) 29 
YUK72A 14 ( 7.5) 112 ( 56.0) ~5 22.5) 13 

KUSIC72A 25 ( 13.4) 46 ( 23.0) 123 61. 5) 12 
CENT72A 15 ( B.1) 23 ( 11.5) 14 7.0) 131 

TOTAL 186 200 200 185 

L) 4-WAY RIVER ANALYSIS: ASIA72A, YUK72A, BRIS72A, CENT72A 
VARIABLES USEDs 6,34,21,35, 5,36,22,59,32,17,47 
OVERALL ACCURACY: 69.0 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

15.7) 
7.0) 
6.5) 

70.Bl 

DECISION ----------------------------------------------------ASIA72A YUK72A BRIS72A CENT72A 

-----------------------------------------------------------------ASIA72A 136 ( 73. 1) 25 ( 12.5) 5 ( 2.5) 38 ( 20.5) 
YUK72A 22 ( 11.8) 137 ( 68.S) 44 ( 22.0) 10 ( 5. II) 

BRIS72A 12 ( 6.5) 20 ( 10.0) 138 ( 69.0) 16 ( B.6) 
CENT72A 16 ( 8.6) 18 ( 9.0) 13 ( 6.5) 121 ( 65.4) 

TOTAL 186 200 200 185 

1 ( .6) 
5 ( 2.8) 
5 ( 2.8) 

27 ( 15.0) 
142 ( 78.9) 
180 
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Appendix Table C2. Continued. 

Ml 4-WAY RIVER AHALYSIS1 YU!C72A, KUSK72A, BRIS72A, CENT72A 
VARIABLES USED: 37,11,34,21,35,112,22,26 
OVERALL ACCURACY: 63.7 PERCENT 

----------------------------·---------------··-------------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------------------------------

YUK72A 
KUSK72A 
BRIS72A 
CENT72A 

TOTAL 

YU1C72A 

123 61.5) 
39 ( 19.5) 
16 ( 8.0) 
22 ( 11. 0) 

200 

KUSK72A 

111 ( 20. 5) 
90 ( 115.0) 
53 ( 26.SJ 
16 ( 8.0) 

200 

BRIS72A 

23 11. 5) 
36 ( 18.0) 

132 ( 66.0) 
9 ( 4.5) 

200 

CENT72A 

13 ( 7.0) 
10 ( 5.4) 
10 ( 5.11) 

152 ( 82.2) 
185 

N) II-WAY RIVER ANALYSIS: YU1C72A, KUSK72A, BRIS72A, SEBC72A 
VARIABLES USED: 36,34 1 21,35,49, 6 
OVERALL ACCURACY: 65.3 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION. ----------------------------------------------------YUK72A KUSK72A BRIS72A SEBC72A 

-------------------·---------------------------------------------YUK72A 137 ( 68.5) 53 ( 26.5) 31 ( 15.5) 10 
KUSK72A 39 ( 19.5) 62 { 111 .0) 35 ( 17. 5) 5 
BRIS72A 17 ( 8.5) 55 ( 27.5) 126 ( 63.0l 5 
SEBC72A 7 ( 3,5) 10 ( 5.0) 8 ( 4.0) 160 

TOTAL 200 200 200 180 

0) II-WAY RIVER ANALYSIS: YU1C72A, KUSK72A, CENT72A, SEBC72A 
VARIABLES USED: 55,12,311,21,35 1 7,44,37,22,56 
OVERALL ACCURACY: 69,5 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

5.6) 
2.8) 
2.8) 

88,9) 

DECISION ------------------------------------------··--------YU1C72A KUSK72A CENT72A SEBC72A 

-----------------------------------------------------------------YUK72A 129 ( 64.5) 53 ( 26.5) 13 ( 7.0) 
KUSK72A 117 ( 23.5) 125 ( 62.5) 12 ( 6.5) 
CENT72A 21 ( 10.5) 17 ( 8.5) 127 ( 68.6) 
SEBC72A 3 ( 1.5) 5 ( 2.5) 33 ( 17,8) 

TOTAL 200 200 185 

Pl 3-WAY RIVER A1IAI.YSIS1 YUK72A, KUSK72A, SEBC72A 
VARIABLES USED: 34,21, 7,35,36,49,39,30,42 
OVER1Ll.. ACCURACY: 76.8 PERCENT 

----------------------------------------------------CALCU!.ATEO CORRECT DECISION (PERCENT) 

DECISION -~-----------------------------------

YUK72A 
KUSK72A 
SEBC72A 

TOTAL 

YUK72A 

146 ( 
118 ( 

6 ( 
200 

73.0) 
211.0) 

3.0) 

KUSK72A 

54 27.0l 
135 ( 67.Sl 

11 ( 5.SJ 
200 

SEBC72A 

10 5.6) 
8 ( 4.4) 

162 ( 90.0J 
ldO 

5 ( 3,3) 
4 ( 2.2) 

22 ( 12.2) 
148 ( 82.2) 
180 
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Appendix Table C2. Continued. 

Q) 3•WAY RIVER ANALYSIS: YUIC72A, BRIS72A, SEBC72A 
VARIABLES USED: 36,37, 7,22,27,34,21,35,54,42,41 
OVERALL ACCURACY: 63.6 PERCENT 

---·--·---------~-------------------------·---------CALCULATED CORRECT DECISION (PERr.ENT) 
DECISION -·------·····--·-····-------·····-···-· 

YUK72A 
BRIS72A 
SEBC72A 

TOTAL 

YUIC7ZA 

167 ( 63.5) 
26 ( 13.0) 

7 ( 3.5) 
200 

BRIS7ZA 

40 20.0) 
150 ( 75.0) 

10 ( 5.0) 
200 

SEBC72A 

10 ( 5. 6) 
3 ( 1. 7) 

167 { 92.8) 
180 

Rl 3-WAY RIVER ANALYSIS: ASIA72A, YUK72A, CENT72A 
VARIABLES USED: 6,21,34,35,16,36,17,22,49,47 
OVERALL ACCURACY: 74.7 PERCENT 

CALCULAT~D CORRECT DECISION (PERCENT) 
DECIS!ON ·----·········---····--------···----~ 

ASIA72A 
YUK72A 

CEN1'72A 
TOTAL 

ASIA72A 

140 75.3) 
25 ( 14.0) 
20 ( 10.8) 

186 

YUK72A 

25 ( 12.5) 
153 ( 76.5) 
22 ( 11.0) 

200 

CENT72A 

34 1e.4> 
17 ( 9.2) 

134 ( 72.4) 
185 
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Appendix Table C2. Continued. 

Q) 3-WAY RIVER ANALYSIS: YUK72A, BRIS72A, SEBC72A 
VARIABLES USED: 36,37, 7,22 1 27,34,21,35,54,42,41 
OVERALL ACCURACY1 83.8 PERCENT 

-------•••••-••------••-•e••••--------------·------• 
CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------YUK7ZA BRIS72A SEBC72A 

-------------------------·----------------------~---YUK72A 
BRIS72A 
SEBC72A 

TOTAL 

167 ( 83.5) 
26 ( 13.0) 

1 ( 3. 5) 
200 

40 ( 20.0) 
150 ( 75.0) 

10 ( 5.0) 
200 

10 ( 5.6) 
3 ( 1.7) 

167 ( 92.8) 
180 

Rl 3-WAY RIVER ANALYSIS: ASIA72A, YUK72A, CENT72A 
VARIABLES USED: 6,21,34,35,16,36,17,22,49,47 
OVERALL ACCURACY: 74.7 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------····-------

ASIA72A 
YUK72A 

c::NT72A 
TOTAL 

ASIA72A 

140 ( 75.3) 
26 ( 14.0) 
20 ( 10.8) 

186 

YUK72A 

25 ( 12.5) 
153 ( 76.5) 
22 ( 11. 0) 

200 

CENT72A 

34 ( 18.4) 
17 ( 9.2) 

134 ( 72.4) 
185 
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Appendix Table CJ. Decision arrays for brood year 1973 chinook salmon 
caught as immature age l.2's in 1977. 

A) 4-WAY REGION ANALYSIS: ASIA73A, WEST73A, CENT73A 1 SEBC73A 
VARIABLES USED: 34, 7,21,35,44,36,11, 51 23,52,58 
OVERALL ACCURACY: 71.7 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------------------------------ASIA73A WEST73A CENT73A SEBC73A 

-------------------------------------·------~-----··-----~-----·-ASIA73A 
WEST73A 
CENT73A 
SEBC73A 

TOTAL 

69 ( 58.5) 
31 ( 26.3) 
17 ( 111, 4) 

1 ( .8) 
118 

21 ( 
161 ( 

13 ( 
3 ( 

, 98 

10.6) 
81.3) 

6.6) 
1 ,5) 

22 ( 16,4) 
11 ( 8.2) 
87 ( 64.9) 
111 ( 10.4) 

134 

B) 3-WAY REGION ANALYSIS: ASIA73A, WEST73A, CENT73A 
VARIABLES USED: 36,50,16,37,22,25,11,44, 7 
OVERALL ACCURACY·: 71. 6 ?EF!CENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

ASIA73A 
WE:ST73A 
CENT73A 

TOTAL 

ASIA73A 

74 62.7) 
30 ( 25.4) 
, 4 ( 11. ~) 

118 

WEST73A 

22 ( 11. 1) 
158 ( 79.8) 

1 a c 9. 1 > 
198 

CENT73A 

26 19. 4) 
11 ( 8.2) 
97 ( 72.4) 

134 

6 ( 3, 1) 
2 ( 1.0) 

27 ( 13,9) 
159 ( 82.0) 
194 

C) 3-WAY REGION ANALYSIS: ASIA73A, WEST73A, SEBC73A 
VARIABLES USED: 9,34,16,36,39,11,52,42,22,58,26,53 
OVERALL ACCURACY: 83.4 PERCENT 

CALCULATED 
DEC!SION 

ASIA73A 
WEST73A 
SEBC73A 

TOTAL 

CORRECT DECISION (PERCENT) 

ASIA73A 

84 71 .2) 
32 ( 27 .1) 
2 ( 1. 7) 

118 

WEST73A 

22 ( 11. 1) 
170 ( 85.9) 

6 ( 3,0) 
198 

SEBC73A 

9 ( 4.6) 
4 ( 2.1) 

181 ( 93,3) 
194 

Dl 3-WAY REGION ANALYSIS: WEST73A, CENT73A, SEBC73A 
VARIABLES USED: 9,34, 7,21,25,36,23,44 
OVERALL ACCURACY: 83.4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

WEST73A 
CENT73A 
SEBC73A 

TOTAL 

WEST73A 

178 
17 ( 
3 ( 

198 

89.9) 
8.6) 
1 .5) 

CENT73A 

, 4 10, 4) 

103 ' 76.9) 
17 ( 12. 7) 

, 34 

SEBC73A 

8 ( 4.1) 
24 ( 12,4) 

162 ( 83.5) 
114 
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Appendix Table C3. Continued. 

El 2-WAY RECION ANALYSIS: WEST73A 1 CENT73A 
VARIABLES USED; 36,16,37,25,22,21,51,35 
OVERALL ACCURACY: 90.1 PERCE~T 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

WEST73A 
CENT73A 

TOTAL 

WEST73A 

178 ( 89.9) 
20 ( 10. 1) 

198 

CENT73A 

13 ( 9,7) 
121 ( 90.3) 
1311 

F) 2-WAY REOION ANALYSIS: WEST73A, SEBC73A 
VARIABLES USED; 9,311,60,39,52,21,32 
OVERALL ACCURACY: 95.4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION --------------------------

WEST73A 
SESC73A 

TOTAL 

WEST73A 

191 ( 96.5) 
7 ( 3,5) 

198 

SEBC73A 

11 ( 5. 7) 
183 ( 94,3) 
194 

0) 6-WAY RIVER ANALYSIS: ASIA73A, YUK73A, KUSK73A, BRIS73A, CENT73A, SEBC73A 
VAR!ABLES USED: 9,311,25,16,21,39,26,52, 6,57,23,50,58,53,22,55 
OVERALL ACCURACY: 59.3 ?ERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------~----------------------------------~-------------------------------ASIA73A YUK73A KUSK73A BRIS73A CENT73A SEBC73A 

----------------------------------------·-------------------------------------------------· ASIA73A 57 ( 48. 3 > 15 ( 7.5) 8 ( 8.9) 6 ( 3.0) 22 
YUK73A 1 3 ( 11.0) 100 ( 50.3) 18 ( 20.0) 11 ( 5.5) 7 

KUSK73A 23 ( 19, 5) 50 ( 25.1) 40 ( 114,4) 27 ( 13.5) 4 
BRIS73A 10 ( 8."5) 21 ( 10.6) 18 ( 20.0) 148 ( 74.0) 5 
CENT73A 14 ( 11.9) 11 ( 5.5) 5 ( 5.6) 5 ( 2.5) 73 
SEBC73A 1 ( .8) 2 ( 1.0) 1 ( 1. 1) 3 ( 1. 5) 23 

TOTAL 118 199 90 200 134 

H) 5-WAY RIVER ANALYSIS: ASIA73A, YUK73A, KUSK73A, BRIS73A, SEBC73A 
VARIABLES USED: 9,311,16,25,44,52, 5,57,50,23,31,22,55,28,26,53,49 
OVERALL ACCURACY: 611.8 PERCENT 

16.4) 
5.2) 
3,0) 
3,7) 

54.5) 
17 .2) 

---------------------~-------4--------------------------------~---------------
CALCULATED CORRECT DECISION (PERCENT) 

DECISION -----------------------------------------------------------------ASIA73A YUK73A KUSK73A BRIS73A SEBC73A 

---------------------------------------------------------~-------------~------AS!A73A 68 ( 57.6) 17 ( 8.5) 10 11, 1) 7 ( 3,5) 8 ( 4.1) 
YUK73A 17 ( 14 .4) 108 ( 54.3) 18 20.0) 12 ( 6.0) 1 ( .5) 

KUSK73A 19 ( 16.1) 47 ( 23.6) 40 411, 4) 29 ( 111. 5) 2 ( 1.0) 
8RIS73A 11 ( 9.3) 26 ( 13.1) 20 22.2) 150 ( 75.0) 3 ( 1. 5) 
SEBC73A 3 ( 2.5) 1 ( .5) 2 2.2) 2 ( 1 .0) 180 ( 92.8) 

TOTAL 118 199 90 zoo 194 

2 1.0) 
0 0.0) 
2 1,0) 
2 1.0) 

24 12.4) 
164 84,5) 
194 
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Appendix Table C3. Continued. 

I) 5-WAY RIVER ANALYSIS: YUK73A, KUSK73A, BRIS73A, CENT73A, SEBC73A 
VARIABLES USED: 55, 7 1 25,~1,34, 6,39, 9,60,23,17 
OVERALL ACCURACY: 64.4 PERCENT 

-----------------------------------------------------------·------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION -----------------------------------------·-----------------------YUK73A KUSK73A BRIS73A CENT73A SEBC73A 

--------------------·---------------------------------------------------------YUK73A 93 ( 46,7) 20 ( 22.2) 13 ( 6.5) 12 ( 9.0) 0 
KUSK73A 54 ( 27 .1) 46 ( 51. 1) 28 ( 14.0) 4 ( 3.0) 5 
BRIS73A 33 ( 16.6) 17 ( 18,9) 152 ( 76.0) 9 ( 6.7) 5 
CENT73A 17 ( B.5) 7 ( 7.8) 5 ( 2.5) 94 ( 70.1) 33 
S£BC73A 2 ( 1,0) 0 ( 0,0) 2 ( 1.0) 15 ( 11.2) 151 

TOTAL 199 90 200 134 194 

J) 5-WAY RIVER ANALYSIS: ASIA73A, KUSK73A, BRIS73A, CENT73A, SEBC73A 
VARIABLES USED: 7,23,36, 6,52,21,34,39,11,26,53,50 
OVERALL ACCURACY: 66.7 ?ERCENT 

( O,O) 
( 2.6) 
( 2.6) 
( 17.0) 
( 77.8) 

---------------·----·----------·-----~----------------------------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION 

_ _. ______________________________________________________________ 

ASIA73A KUSK73A BRIS73A CENT73A SEBC73A 

------------------------------------------------------------------------------ASIA73A 63 ( 53.4) 10 ( 11. 1) 7 c 3,5) 25 ( 

KUSK73A 26 ( 22.0) 53 ( 58.9) 36 ( 18.0) 7 ( 
BRIS73A 11 ( 9,3) 20 ( 22.2) 150 ' 75.0) 4 ( \ 

C£NT73A 17 ( 14.4) 6 ( 6.7) 4 2.0) 85 ( 
SEBC73A , ( .Bl 1 ( 1.1) 3 ( 1. 5) 13 ( 

TOTAL 118 90 200 134 

Kl 4-WAY RIVER ANALYSIS: ASIA73A, YUK73A, KUSK73A, 9RIS73A 
VARIABLES USED: 6,52,50,39,25,57 
OVERALL ACCURACY: 57.4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

18. 7) 
5.2) 
3.0) 

63.4) 
9.7) 

DECISION ----------------------------------------------------ASIA73A YUK73A KUSK73A BRIS73A 

-----------------------------------------------------~-----------ASIA73A 77 ( 65.3) 16 8.0) 13 ( 14.4) 8 
YUK73A 13 ( 11. 0) 99 1.19, 7) 21.i ( 26.7) 17 

KUSK73A . 18 ( 15.3) 52 26.1) 33 ( 36.7) 19 
BRIS73A 10 ( 8.5) 32 16.1) 20 ( 22.2) 156 

TOTAL 118 199 90 200 

L) 4-WAY RIVER ANALYSIS: ASIA73A, YUK73A, BRIS73A, SEBC73A 
VARIABLES USED: 9,34,16,25,114,52, 5,57,50,23 
OVERALL ACCURACY: 76.B PERCENT 

CALCULATED CORRECT DECISION ( i'ERCENT) 

l.i,0) 
8.5) 
9,5) 

78.0) 

DECISION ----------------------------------------------------ASIA73A YUK73A 3RIS73A SEBC73A 

-----------------------------------------------------------·-----ASIA73A 75 ( 63.6) 20 10.1) 1 ( 4.5) 9 ( 4.6) 
YUK73A 25 ( 21.2) 144 72.4) 26 ( 13.0l 5 ( 2.6) 

3RIS73A 15 ( 12.7) 34 17.1) 161 ( 80.5) 4 ( 2.1) 
SEBC73A 3 ( 2.5) 1 ,5) 4 ( 2.0) 176 ( 90.7) 

TOTAL 118 199 200 194 

3 ( 1,5) 
3 ( 1,5) 
1 ( .S) 

26 i 13. 4) 
161 ( 83.0) 
194 
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Appendix Ta&le C3. Continued. 

Ml 4-WAY RIVER ANALYSIS: ASIA73A, KUSK73A, BRIS73A, SEBC73A 
VARIABLES USED: 9,34,16,2S,39,S2,S7,S0,23 1 11,li2,21 
OVERALL ACCURACY: 73.3 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION -------------------~--------------------------------ASIA73A KUSK73A BRIS73A SEBC73A 

-------------------------------------------------------------·---ASIA73A 77 ( 6S.3l 13 ( 14.4) s ( 2.5) 7 
KUSK73A 30 ( 2S.4) 53 ( S8.9) 37 ( 18.5) 5 
BRIS73A 9 ( 7.6) 23 ( 2S.6) 1S5 ( 77,5) 4 
SEBC73A 2 ( 1. 7) 1 ( 1.1) 3 ( 1. S) 178 

TOTAL 118 90 200 194 

Nl 4-WAY RIVER ANALYSIS: YUK73A, KUSK73A, BRIS73A, CENT73A 
VARIABLES USED: 55,2S,21,31i,23,33,11,17,44,3S 
OVERALL ACCURACY: 64.S PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

3,6) 
2.6) 
2.1) 

91. 8) 

DECISION --------------·------------------·-----------------· YUK73A KUSK73A BRIS73A CENT73A 

-------------~-----------------------------------------------~---YUK73A 97 ( 48. 7) 18 ( 20.0) 16 ( 8.0) 11 
KUSK73A S6 ( 28.1) 117 ( S2.2) 29 ( 14.5) 4 
BRIS73A 30 ( 1s.1) 16 ( 17.9) 147 ( 73,5) 7 
CENT73A 16 ( 8.0) 9 ( 10.0) 8 ( 4,0) 112 

TOTAL 199 90 200 134 

0) 4-WAY RIVER ANALYSIS: YUK73A, KUSK73A, BRIS73A, SEBC73A 
VARIABLES USED: S2,34,16,S5,31,SO,S7,39,22,49, 5,12,23 
OVERALL ACCURACY: 71.0 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

8.2) 
3.0) 
S.2) 

83.6) 

DECISION ···------···--·-------------------------------------YUK73A KUSK73A BRIS73A SEBC73A 

-------------------------------------~---------------------------'!UK73A 113 S6.8) 19 ( 21.1) 16 8.0) 3 ( 
KUSK73A 56 28.1) S2 ( 57.8) 28 ( 111.0) 4 ( 
BRIS73A 28 14, 1) 17 ( 18,9) 153 ( 76.S) 7 ( 
SEBC73A 2 1.0) 2 ( 2.2) 3 ( 1. 5) 180 ( 

TOTAL 199 90 200 194 

Pl 4-WAY RIVER ANALYSIS: KUSK73A, BRIS73A, CENT73A, SEBC73A 
VARIABLES USED: SS, 7,36,23,2S,16, S,34,39, 6. 
OVERALL ACCURACY: 74.7 PERCENT 

CA'\.CULATED CORRECT DECISION (PERCENT) 

1. S) 
2. 1) 
3.6) 

92.8) 

DECISION --------------····----------------------------------KUSK73A BRIS73A CENT73A SEBC73A 

-----------------------------------------·-----------------------KUSK73A S9 65.6) 37 ( 18.5) 11 8.2) 3 ( 1. Sl 
BRIS73A 21 23.3) 156 ( 78.0) 9 ( 6.7) Ii ( 2.1) 
CENT73A 9 10.0) 5 ( 2.S) 98 ( 73, 1) 28 ( 14. Ii) 
SEBC73A 1 1. 1) 2 ( 1.0) 16 ( 11.9) 1S9 ( 82.0) 

TOTAL 90 200 1311 194 
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Appendix Table C3. Continued. 

Q) 3-WAY RIVER ANALYSIS: Yt.JK73A, KUSK73A, BRIS73A 
VARIABLES USED: 25,23,44,55,17,30,27 
OVERALL ACCURACY: 62.5 PERCENT 

----·-------~--------~----------------·-------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

YUK73A 
KUSK73A 
BRIS73A 

TOTAL 

YUK73A 

114 57. 3) 
53 ( 26.6) 
32 ( 16.1) 

199 

KUSK73A 

24 ( 26.7) 
48 ( 53,3) 
18 ( 20.0) 
90 

BRIS73A 

18 9.0) 
28 ( 14.0) 

154 ( 77.0) 
200 

R) 3-WAY RIVER ANALYSIS: ASIA73A, YUK73A, BRIS73A 
VARIABLES USED: 6,52,50,4~,25,57,59 
OVERALL ACCURACY: 73.4 ?~RCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION -----------------·-------··------------

ASIA73A 
Yt.JK73A 

BR!S73A 
TOTAL 

ASIA73A 

so ( 67.8) 
25 ( 21.2) 
13 ( 11.0) 

118 

YUK73A 

22 ( 11.1) 
145 ( 72.9) 
32 { 16. 1) 

199 

BRIS73A 

11 ( 5.5) 
30 ( 15.0l 

159 { 79.5) 
200 . 

S) 3-WAY RIVER ANALYSIS: YUK73A, KUSK73A, SEBC73A 
VARIABLES USED: 25,34,21,60,52,16,59,~0 
OVERALL ACCURACY: 72,1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION ·--------------------------------------

YUK73A 
KUSK73A 
SEBC73A 

TOTAL 

YUK73A 

129 64.8) 
55 ( 33.2) 

4 ( 2.0) 
199 

KUSK73A 

35 ( 38.9) 
52 ( 57.8) 

3 ( 3,3) 
90 

SEBC73A 

a i+. n 
4 { 2. 1) 

182 ( 93,8) 
194 

Tl 3-WAY RIVER ANALYSIS: YUK73A, BRIS73A, CENT73A 
VARIABLES USED: 25,21,49,60,23,34,55,35,11 
OVERALL ACCURACY: 77.6 PERCENT 

CALCULATED CORRECT DECISION {PERCENT) 

DECISION ------------------------·-·------------

YUK73A 
BRIS73A 
CENT73A 

TOTAL 

YUK73A 

143 ( 71.9) 
35 ( 18.1) 
20 { 10. 1) 

199 

BRIS73A 

36 ( 16.0) 
15; { 77.5) 

9 ( 4.5) 
zoo 

CENT73A 

15 ( 11.2) 
7 { 5.2) 

112 ( 83.6) 
134 
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·.:· 

Appendix Ta~le CJ. Continued. 

U) 3-WAY RIVER ANALYSIS: KUSK73A, BRIS73A, SEBC73A 
VARIABLES USED1 55,36, 7,23,44,25, t,22 1 24,2t, 9 
OVERA1.l. ACCURACY: so.a PERCENT 

·-------·----------------~------~-------------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

KUSK73A 
BRIS73A 
SEBC73A 

TOTAL 

R:USK73A 

64 ( 71.1) 
22 ( 24.4) 

4 ( 4,4) 
90 

BRIS73A 

39 ( 19.5) 
156 ( 78.0) 

5 ( 2.5) 
200 

SEBC73A 

7 ( 3, 6) 
6 ( 3 .1) 

181 ( 93, 3) 
194 
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Appendix Table C4. Decision arrays for brood year 1974 chinook salmon 
caught as immature age l.2's in 1978. 

A) 4-WAY REGION ANALYSIS: ASIA74A, WEST74A, CENT74A, SEBC74A 
1ARIABLES USED: 7,36,21, 6,34,28,55,35,11 
OVERALL ACCURACY: 76.5 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DEC!SIJN ------------------------·---------------------------ASIA74A WEST741\ CENT74A SEBC74A 

---------------------------·-----------·-----·-------------------ASIA74A 105 73. 9) 13 6.5) 8 12. 3) 
WES77~A 24 16. 9) 165 82. 5) 7 10.3) 
CC::-l'!''."4A 1 3 9.2) 21 10.5) 44 67.7) 
SEBC74A 0 O.OJ 1 ,5) 6 9.2) 

T:J'rA!... 142 200 65 

91 3-WAY REGION ANALYSIS: AS!A74A, WEST74A, CENT74A 
VAil:.UH.ES USED: 6,16,36,34,35, 1,12,28 
o•E~ALL AC:URACY: 76.6 PERCENT 

CALC~i..A7ED CO~RECT DECISION (?ERCENTJ 

DEc:s:vN ---------------------------------------ASIA74A WEST74A CENT74A 

AS:A'."4A 111 78.2) 15 7.5) 11 16.9) 
WES:'";;A 23 16.2) 162 31.0) a 12. 3) 
CENT7UA a ;.6) 23 11. 5) 46 70.9) 

T:i':'A~ 142 200 65 

Cl 3-WAY ~EG:JN ANALYSIS: ASIA7~A, WEST74A, SEBC7UA 
•ARIABLES USED: 27,35,34,28,35,11, 5,39,27,54 
OVERALL ACCURACY: 87.5 PERCENT 

CALCULATED 
OE::s:oN 

CORRECT DECISION (?ERCENT) 

ASIA74A nEST74A SESC74A 

AS:A'.'~A ~ 1 2 78.9) 12 6.0) 6 ( 3.0) 
·,;::.377~A 29 20.4) 185 i 92.5) 12 ( 6.0) 
SEBC74A 1 ( .7) 3 ( 1. 5) 182 ( 91. '.)) 

7'.l".'Ai.. 142 200 200 

D) 3-WAY REGION ANALYSIS: WEST7~A, CENT74A, SEBC74A 
•ARIABLES uSED: 34,21, 7,26, 6 
OVERALL ACCURACY: 81.6 PERCENT 

CALCULATED CORRECT DECISION (?ERC~NT) 

~EC!S!ON ---------------------------------------WEST7UA CENT7~A SEBC74A 

------------------··-----------·--------------------i1E:ST74A 171 ( 85.Sl 10 15. 4) 4 2.0) 
CE~I'r74A 26 ( 13.0) 50 75.9) 31 15.5) 
SE3C74A 3 ( ,., 5) ; 7.7) 165 82.5) 

TOTAL 200 65 200 

3 ( 1. 5) 
3 ( 1. 5) 

30 ( 15.0) 
154 I a2.0J \ 

200 
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Appendix Table C4. Continued. 

E) 2-WAY REGION ANALY~IS: WEST7UA, CENT74A 
VARIABLES USED: 21,34, 9,35,16,45 
OVERALL ACCURACY: 83.0 PERCENT 

CALCULATED CORRECT DECISION (?ERCENTl 

~EC!SICN --------------------------

\o/EST74A 
CE~l'i7ijA 

TOTAL 

\o/EST7~A 

175 87.5) 
25 ( 12. 5) 

200 

CENT'.'4.l.-

'.4 ( 21.5) 
51 ( 79.5) 
65 

:J 2-;u,y REG:::ON ANALYSIS: WEST'."~A. SE3C74A 
VAR!A3LES USED: 1,29,34, ;s,~u 
OVERALL ACCURACY: 95.5 ?ERCENT 

CALCU:.ATED CORRECT <>Ec:s::~I : ?ER·:s:m 
DECI3!JN --------------------------

WES77UA 
SE3C74A 

70TAL 

WEST74A 

195 97,;) 
5 ( 2. 5 l 

zoo 

i3 5.5) 
137 : 13,5) 
200 

}) 5-WAY RIVER ANALYS~S: AS:A7UA, ~UK'.'~A, KUSK'.'UA, 3R:S74A, CENT.UA, 3E3C7UA 
"iAiHA3L2S USED: 36,24,35,2' ,49, 12,5J, ~ ,31,58,52,39,17,25,23,~4,23 
OV!RALL ACCURACY: 67.~ ?ERCENT 

CALCULATED CORRECT ~ECISION (PERCENT) 

uec:srcN ------------------------------------------------------------------------------'i''.JK74A 8RIS7UA SE3C'.'=iA 

---------------------------------------------------------------------------------------·---
~S:'.A7~A 106 74.6) u ( 2.0) 11 11.2: 6 !.I. 5 '. 
r;:C'4A 7 <1, j) t 3u 57.0) 12 , 2. 2 ~ , 2 1.~. 

KUSK7~A. 10 7 .:J) 21 10.Sl 50 51.:; . ~ 1 3., .. 
3?t!37!.I,\ 14 9, 9) 23 11. ;) 19 . ; . ~) 37 66. :r 
c::NT7~A 5 3,5) 1 u 7.0) 5 5. , ~ 3 602: 
SE3C7~A 0 0.0) <I 2.0) . ,;)) .J J .·J; 

TOT.;L 142 200 98 '30 

H) 5-WAY RIVER ANALYSIS: ASIA74A, 'i'UK74A, KUSK74A, 3R!S74A, SEEC'.'UA 
VARIABLES USED: 7,36,24,35,~9. 1,34,52,25,17, 5,39,44,23,55 
OVERALL ACCURACY: 71.2 ?SRCENT 

CALCULATED :'.lRREC! JECIS~ON ( ?ERCENT) 

- ~. 2) 
'. ::i. 3) 

~ 5. 2; . , ' -· .... .,,1 
.!.J 51 . 5; 

5 ~ -) 

~, 

DECISION -------·---------------------------------------------------------ASIA7UA 'lVK'."~A KVSK7UA 3R!S7~A SE3C7~.\ 

--------~-------·-------------------------------------------------------------ASIA 7!.IA 104 73.2) ~ 2. J) 13 , 3. 3) 5 3.3) 5 ' " - '" '!'JK74A 9 6.3) '. ~2 71 .0) ~ ; i 5. 3) 16 12. 3) ., ' - -, '•:::I 
KUSK74A 1 u 9. 9) 23 ;~.Ol 50 51.0) , 6 12 ,3) 1 .5) 
3iHS74A 15 10. 6) 23 ! 1. 5) 19 19. 4) 92 70.3) 3 1. 5 ~ 
SESC7UA 0 0.0) 3 ' 1. 5) 1 1,:J) 1 .8) 180 90 .0) 

TOTAL 142 200 98 130 200 

1. 5) 
~ ' 2 .J) 
J '.l.J) 
2 1. 0) 

25 . 2. 5) 
~66 3 3. 0: 
20: 

http:IARIABL.ES


149 

Appendix Table C4. Continued. 

I) 5-WAY RIVER ANALYSIS: Y0K74A, KUSK74A, BRIS74A, CENT74A, SEBC74A 
VARIABL~S USED: 9,34,35,21,50,11,12,25,30 
OVERALL ACCURACY: 67.7 PERCENT 

-------------------------------------------------~·---------------------------CALCULATED CORRECT DECISION (PERCENT) 

DEc:sroN -----------------------------------------------------------------YUK7liA KUSK7UA BRIS74A CENT7UA SEBC74A 

------------------------------------------------------------------------------YUK74A 139 69.5) 10 10.2) 13 10,0) 6 ( 9.2) 1 
KtTSK74A 20 10.0) 56 57.1) 15 12. 3) 4 ( E.2) 0 
BR!S74A 22 11.0) 23 23.5) 96 66.2) 5 ( 7.7) 4 
CE.NT7UA 18 9.0) a 3.2) 15 11, 5) 42 ( 64.6) 33 
SEBC74A 1 . 5) 1 1.0) 0 0,0) 8 ( 12.3) 162 

TOTAL 200 ;18 130 65 200 

J) 5-WAY RI'IER ANALYS:S: .i.s.::r~.i.. Y'JK7~A. BR:S74A, CENT7UA, SEilC74A 
VARIABLES USED: 7,35,35,2' .3~. 5,50,28,11,ss,4a,s2,25,17,39 
OVERALL .l.CCURACY: 73.6 PERCENT 

CALCULA7E~ CORREC7 JECISION (PERCENT) 

( .5) 
( 0.0) 
( 2.0) 
( 16.51 
( B 1 .0) 

DECISION -----------------------------------------------------------------ASIA74A YUK7liA BRIS74A CENT7UA SEilC74A 

------------------------------------------------------------------------------
AS!A7~A i ::>; 73,9) 7 3,5) 6 4. 6) 8 12. 3l 3 ( 1. 5l 
Y'JK7~A 1 ~ 7.0) ~51 75.5i 17 ~ 3. 1 ) 8 12. 3l ~ 2.0) 

3R!S~!JA 1 3 12.7) 25 I , 3. ~) 96 73.3) 3 4.6) 2 1. 0) 
CEN':'74A a 5.6) l 3 :l.5) 10 7.7) <IQ 51. 5) 25 12.5) 
SEBC74A 1 ( .7) 3 1. 5) 1 • 3) 6 ;.2J 156 83.0J 

70TAL 142 200 ~30 65 200 

------------------------------~-----------------------------------------------
Kl 5-WAY RIVER ANALYSIS: AS!A74A, YtTK7~A, ~USi<7~A, :ENT74A, SE3C74A 

VARIABLES USE): 7,36,12, 6,34, l,50,52,31,3;,5a,23,u3,4u 
OVERA~L ACC~RACY: oa.5 PERCENT 

CAL~~LAT!:D CORR EC':' DECIS:::ON ~?::RCE~T) 

DECISION -----------------------------------------------------------------ASIA74A '!UK74A r<USi<7U c::n;:ia SEBC7!:A 

------------------------------------------------------------------------------ASIA74A 106 ( 74.6) 4 2.0) 16 , 6. 3) 3 
'!UK74A 8 ( 5.6) 137 68.5) 17 17. 3) 3 

KUSK74A 22 ( 15.Sl 36 ( 18.0) 57 58.2) 4 
CENT74A 6 ( 11.2) 21 ( 10.5) 7 7.,) 38 
SEBC74A 0 ( 0.0) 2 ( 1.0) 1 1.0) 7 

TOTAL 142 200 ~8 55 

Ll ~-WAY RIVER ANALYSIS: AS:A74A, YUK74A, KUSK74A, CENT74A 
VARIABLES USED: 6,16,34,36,50, 1, 9,52,35,25 
OVERALL ACCURACY: 69.3 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

'.2. 3l 
12. 3) 
6.2) 

58.5) 
10.8) 

DECISION ------------------------------------------·---------AS!A74A Y'.JK7UA KUSK74A CENT74A 
-----•••W••••••-•••••-•••••••-•••••-•••••••••••••••••••-•••••••-• 

ASIA74A 105 ( 73;9) 4 2.0) 12 ( 12.2) 10 ( 15.4) 
YUK74A 10 ( 7.0) 146 73.~) 16 ( 16. 3) 9 ( 13.SJ 

K'JSi<74A 23 ( 16.2) 35 17. 51 63 ( 64.3) 3 ( 4.6) 
CENT74A 4 ( 2.9) , 5 7. 5) 7 ( 7. 1) 43 ( 66.2) 

TOTAL 142 21JO 98 65 

7 3,5) 
7 3,5) 
1 • 5l 

20 10.0) 
165 82.5) 
200 
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Appendix Table C4. Continued. 

M) 4-WAY RIVER ANAl..YSIS: YUK71.1A, KUSK74A, 'eRIS74A, SEBC74A 
VARIABLES USED: 9,31.1,16,35,50,25,44,30, 1,17 
OVERALL. ACCURACY: 73,9 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------------------------------KUSK74A BRIS7llA SEBC74A 

--------·--~-----------------------------------------------------'l'.UK74A 149 74,5) 16 16. 3l 15 11.5) 9 ( 
KUSK74A 27 13 .5) 56 57. 1) 21 16.2) 2 ( 

BRIS7UA 20 10.0) 24 21.1.5) 93 71 .; ) 4 ( 
.SEBC7UA 4 2.0) 2 2.0) 1 • 6) 185 ( 

TOTAL 200 98 130 200 

Nl 4-WAY RIVER ANALYSIS: ASIA7UA, YUK74A, CENT74A, SEBC74A 
7AR!ABL.ES USED: 7,36,24,21, 6,34,31,58,11,44 
OVERALL ACCURACY: 77.8 PERCENT 

CALCULATED CORRECT DECISION (?ERCENTJ 

4.5) 
1 .0) 
2.0) 

92. 5) 

DECISION ----------------------------------------------------ASIA74A YUK7!1A SEBC74A 

-------------------------------------------~------------------·--ASIA74A 110 77.5) 13 6.5) 9 13.3) 
'!'.!!('."UA 21 14.3) 161 30.5) 6 9.2) 

CENT74A 11 7.7) 25 12.5) il6 70.3) 
SE3C7UA 0 0.0) • Sl 4 6.2) 

TOTA:.. 1 !12 200 65 

0) 3-WAY AI7ER ANALYSIS: ASIA74A, YUK74A, KUS~7~A 

VARIABLES USED: 5,49, 5,52,30,51 
OVERALL ACCURACY: 73.9 PERCENT 

CALC~LA7ED CORRECT DEC~SION (PERCENT) 

~E~IS!VN ---------------------------------------

.l.SH7JJ~ 

'!UK7UA 
KUSK74A 

TOTAL 

ASIA74A 

109 
13 
20 

142 

76,d) 
9.2) 

14, 1) 

YUK74A 

7 3.5) 
155 ( 77.5) 

38 ( 19 .0) 
200 

KUSiC714A 

13 
19 
56 
98 

13. 3) 
19. 4) 
51. 3) 

Pl 3-WAY RIVER ANALYSIS: YUK74A, 3RIS7~A, SE3C74A 
VARIABLES USED: 9,35,34,16,50,23,52,17 
OVERALL ACCURACY: 85.5 ?ERCENT 

CAl..CULATED CORRECT DECISION (PERCENT) 

DECISION ·--------------------------------------

':'JK7UA 
3RIS74A 
5EBC74A 

TOTAL 

YUK74A 

165 
31 ( 

4 ( 
200 

92.5) 
15.5) 
2.0) 

3RIS74A 

22 ( 
105 ( 

3 ( 
130 

16.9) 
80.8) 
2.3) 

5EBC7!1A 

11 ( 5. 5) 
2 ( 1. 0) 

187 ( 33,5) 
200 

a 4.0) 
2 1.0) 

25 12.51 
165 32.5) 
200 
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Appendix Table C4. Continued. 

Q) 3-WAY RIVER ANAL.YSIS: YUK74A, KUSK74A, SEBC74A 
VARIABL.ES USED: 9,28,34,11,50,39,29,30,52 
OVERAL.L. ACCURACY: 83.0 PERCENT 

----------·-----------------------------------------CAL.CULATED CORRECT DECISION (PERCENT) 

DECISION -----------------~---------------------

YUK7llA. 
KUSK74A 
SEBC74A 

TOTAL 

YUK711A 

156 
39 ( 

5 ( 
200 

78.0J 
19.5) 
2.5) 

KUSK74A 

19 ( 
75 ( 

4 ( 
98 

19. 4) 
76.5) 

4. 1) 

SEBC74A 

a 4.0l 
3 ( 1. 5) 

189 ( 94.5) 
200 

R) 3-WAY ~IVER ANALYSIS: ASIA74A, YUK74A, CENT74A 
vAR!ASLES USED: 5,16,34 
OVERALL. ACCURACY: 78.2 PERCENT 

CALCrLATED CORREC7 :EC!SION (?ERCENTl 

JECISION -----------···-------------------------ASIA74A CENT74A 

ASH74A 121 85.2) 17 a.;i 12 18.5) 
Y'JK711A 13 ( 9.2) 157 ( 78.Sl 7 10.8) 

CE:-IT74A 8 { '5.5) 25 ( 13. 0) 46 ' 70.8) ' 
'!'OTA:. 142 200 65 

S) 3-~AY RIVER ANAL.YSIS: ASIA74A, YUK74A, SEBC74A 
1ARIABL.ES USED: 7,36,211,21,34,31 ,58, '5,49,27,'54, 9 
OVERAL.i.. ACCURACY: 88. 3 PERCENT 

------------------·----------------'-----------------
CAL.C~LATED CORRECT DEC!SION \PERCENT) 

DECISION -----------------····------------------ASIA74A YUK74A SEBC74A 

----------------------------------------------------AS!A7!1A 1111 80.3) 10 5.0) 
YTJK711A 26 18.3) 186 93.0l 

SEBC74A 2 1.4) 4 2.0) 
TOTAL 142 200 

Tl 2-WAY RIVER ANALYSIS: YOK74A, SEBC711A 
VARIA.BL.ES USED: 29,28,34,21,60 
OVERAL.L ACCURACY: 95.7 PERCENT: 

CAL.CUL.ATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

YUK74A 
SEBC74A 

TOTAL 

YUK74A 

196 ( 98.0) 
4 ( 2.0) 

200 

SEBC74A 

13 ( 6. 5) 
187 ( 93.5l 
200 : 

7 3,5) 
10 S.Ol 

183 91. 5) 
200 
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Appendix Table CS. Decision arrays for brood year 1975 chinook salmon 
caught as immature age l.2's in 1979. 

A) 4-WAY REGION ANALYSIS: ASIA75A, WEST75A, CENT75A 1 SEBC75A 
VARIABLES USED: 7, 5,34,12,31,35,26,43,53,22,55, 9 
OVERALL ACCURACY: 74.5 ?ERCENT 

CALC~LATED CORRECT DECISION (?ERCENTl 

DECIS!ON ----------------------------------------------------ASIA75A WEST7SA CENT75A SEBC75A 
------•-•---------•-•--••-------------~·----~---w~--•-•w---------
AS!A75A 61 71 .8) 7 3 . .5) , 1 12. 5) 
WE5T75A 6 7. 1) 155 132.9) 9 10.2) 
CENT75A 18 21. 2) 22 11. 1) 57 64.8) 
SEBC75A 0 0.0) 5 2.5) 11 12. 5) 

TOTAL 85 199 39 

3) 3-WAY REGION ANALYSIS: ASIA75A, ~EST75A, :ENT75A 
1ARIABLES USED: 6,26,53,23,31,21,4;,57 
OVERAL~ ACCURACY: 76.3 ?ERCENT 

CALC~LATED CORRECT DEc:s:oN (?ERCENT) 

DEcrs::N ---------------------------------------ASIA75A ',./EST'."5A 

.\SIA75A 61 71 . 3) 6 3.0) 
'..iES:'7'5A 3 9.4) 163 34 , 4) 
CENT75A 16 18.3) 25 , 2. 5) 

TJ7AL 85 199 

CJ 2-WAY REGION ANALYSIS: WEST7 5A, CE~:''."5A 

VARIABLES USED: 36, 5,22, 7,55 
OVERALL ACCURACY: 87.7 PERCENT 

CALCULATED CORRECT DECISION (?ERCENT) 

~ECISICN --------------------·-----

WEST75A 
CENT""5A 

TOTAL 

WEST75A 

177 ( 38.9) 
22 ( 11. 1) 

199 

CENT75A 

12 13. 6) 
76 ( 86.~) 
88 

D) 2-WAY REGION ANALYSIS: ASIA75A, CENT75A 
VARIABLES USED: 26,34,21 
OVERALL ACCURACY: 83.2 PERCENT 

CALCULATED CORRECT DECISION (?ERCENTl 

DECISION --------------------------

ASIA 75A 
C'.::NT75A 

TOTAL 

ASIA75A 

59 ( 81. 2) 
15 ( 18. 8) 
35 

CE~IT75A 

1 3 ( 14 . 3) 
75 '. 35.2) 
38 _______ .., _____ ,. ___________________ ,. .. ____ _ 

CENT7SA 

12 13 . 6) 
12 13. 6) 
5:+ 72.7) 
33 

2 1.0) 
9 4.5) 

32 
, , 6. 0) 

157 78.5) 
200 
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Appendix Table CS. Continued. 

E) 6-WAY RIVER ANALYSIS: ASIA75A, YUK75A, KUSK75A, BRIS75A, CENT75A, SEBC75A 
VARIABLES USED: 7, 5,17,34,12,35,31,48,58,44,11,60,27,54 
OVERALL ACCURACY: 64,3 PERCENT 

--------------·----------------------------------------------------------------------------CJ\LCULATED CORRECT DECISION (PERCENT) 
DECISION ------------·------------------------------------------~----------------------ASIA75A YUK75A KUSK75A BRIS75A CENT75A SE3C75A 

-------------------------~-----------------------------------------------------------------ASIA75A 59 ( 69. ;i) 3 ( 1. Sl 5 2.5) 0 ( 0.0) 14 15.9) 
YUK75A 2 ( 2. 4) 143 ( 71. 5) l9 ( 9,6) 33 ( 16,8) 7 3,0) 

KUSK75A 10 11. 8) 21 10.5) 120 ( 60.9) 52 ( 26.4) 6 6.ai 
BRI375A 1.2) 22 11,;)) ao 20. 3) 100 ( 50,8) 5 5.7) 
CENT75A 13 15.3) 8 ~ .:J) 13 6.6) 10 ( 5.1) 46 52.3) 
SEBC75A 0 0.0) 3 1. 5) 0 0.0) 2 ( 1. 0) 10 11. 4) 

TOTAL 85 200 197 197 88 

fl 5-WAY RIVER ANALYSIS: ASIA75A, YUK75A, KUSK75A, BRIS7SA, CENT75A 
VARIABLES USED: 6,26,53, 17 , 5,3a,s2,21,4M,60,27 . 
OVERALL AC:U~ACY: 63,1 ?ERCENT 

CALCULATED CORRECT :ECISIJN (PERCENT) 

DECISION -----------------------------------------------------------------ASIA75A YUK75A KUSK75A BR!S75A CENT75A 

------------------------------·-----------------------------------------------AS:A75A 55 54.7) 1 ( .5) 4 ( 2.0) 0 ( o .. ~) 
Y'JK75A 3 3,5) 1 !!6 73.0) 19 9.6) 32· : 16. 2) 

!<USK75A 11 12.9) 21 10. 5) ,, 7 59.4) 53 26.91 
3R!S75A 1 1. 2) 21 , c. 5) LIM 22.3) 103 52.3) 
CENT75A 15 17,5) 11 ;.;) , 3 5.6) 9 4.6) 

TO~AL 85 200 :91 197 

G) 5-WAY RIVER ANALYSIS: ASIA75A, YUK75A, KUSK75A, CENT75A, SEBC75A 
VARIABLES USED: 9, 7,34,17,21,35,31,53,~8,~4,32,26,53 
OVERALL ~CCURACY: 70.7 ?ERCENT 

CAL::ULATED CORRECT :ECIS::'.)N (PERCENT) 

9 10.2) 
a 9. 1) 

7 8.0) 
6 6.ai 

58 65.9) 
88 

DECIS!ON ------------··---------------------------------------------------ASIA75A YUK75A KUSK75A CENT75A SEBC75A 

------------------------------------------------------------------------------ASIA75A 56 ( 65.9) 2 1.01 5 3.0) 12 13.6) 
YUK75A 3 ( 3.5) 152 76.0) 25 12. 7) 8 ( 9. 1) 

KUSK75A 12 ( 14.1) 28 14,Q) 153 11. 7) 8 ( 9.1) 
CENT75A 111 ( 16.5) 14 7. 0) 1 3 6,6) 49 ( 55.7) 
SEBC75A 0 ( 0.0) 2.0) 0 0.0) 11 ( 12.5) 

TOTAL 85 200 197 88 

HJ 4-WAY RIVER ANALYSIS: ASIA75A, YUK75A, KUSK75A, CENT75A 
VARIABLES USED: 5,17,26,23,53,16, 6,41,34,35,46,45,32,31,50 
OVERALL ACCURACY: 74.9 PERCENT 

CALCULATED COR::lEC':' !:IEC:LSION (PERCENT) 

DECISION ----------------------------------------------------ASIA75A YUK75A KUSK75A CENT75A 

---------------~-----------------------·-----------·-------------ASIA75A 59 ( 59.4) 2 1. 0) 6 3.0) 7 ( 8.0) 
YUK75A 2 ( 2,4) 157 78.5) 24 12.2) 7 ( 8.0) 

r<'JSK75A 9 ( 10.6) 25 , 2. 5) 158 ( 80.2) 11 ( 12.5) 
CENT75A 15 ( 17.5) '. 6 a.o) 9 ( 4.6) 63 ( 71.6) 

TOTAL BS 200 197 88 

-------------··-------------------------·----------...,..·-·---------

3 1. 5) 
7 3,5) 
3 1. 5) 

30 15.0) 
157 78.5) 
200 

3 1. 51 
9 4.5) 
2 1. 0) 
0 0.0) 

24 12. OJ 
162 91. 0) 
200 
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Appendix Table C5. Continued. 

Il 4-WAY RIVER ANALYSIS: YUK75A, KUSK75A, BRIS75A, CENT75A 
VARIABLES USED: 17,25,60,23,11,52,44,53,21,34,27,50,55,28 
OVERALL ACCURACY: 66.8 PERCENT 

CALCULATED CORRECT OECIS:ON (PERCENT) 

DECISION ----------------------------------------------------YUK75A KUSK75A 3RIS75A CENT75A 

-------·----·--------------------------·-------------------------YUK75A 149 ( 711.5) 20 10.2) 33 ( 16.8) 9 ( 
KUSK75A 19 ( 9.5) 126 54.0) 51 ( 25.9) 7 { 

BRIS75A 22 ( 11 .0) 45 22.3) •as ( 5Ll.8 l 7 ( 
CE~T75A 10 ( 5.0) 6 3 ,0) 5 ( 2.5) 65 ( 

TOTAL 200 197 197 88 

J) 4-WAY RIVER ANALYSIS: ASIA75A, KUSK75(, CENT75A, SEBC75A 
VARIABLES USED: 7, 6,34,26,53, 16,35,US, 9, 1 
OVERALL ACCURACY: 75.2 ?ERCENT 

CALCULATED COR~ECT OEC!SION (PERCENT) 

10.2) 
8.oi 
8.0l 

73.9) 

DECISION ----------------------------------------------------KUSK75A CE:NT75A SEBC75A 

------··-----~-------------------------------------·-------------ASIA75A 57 67.1) '.. 5) 9 10.2) 
KUSK75A 11 12. g) 172 37 . 3) 11 12. 5) 
CENT75A 17 20.0) 21 'J.7: 58 ,._ ... \ 

0').1, 

SE3C75A 0 0.0) 1 . 5) 10 1,. ~) 
TOTAL 85 197 38 

Kl 3-WAY RIVER ANALYSIS: YUK75A, KUSK75~. 3~IS75A 
VARIABLES USED: 17,52,11,34,28,53,21,33,39 
OVERALL ACCURACY: 65.4 ?ERCENT 

CALCULATED 
DECISION 

YUK75A 
!<:USK75A 
BRIS75A 

TOTAL 

CORRECT JECISION (?E~CENT) 

YUK75A 

152 76.0) 
21 ( 10.5) 
27 ( 13.5) 

200 

KUSK75A 

21 1 o. 7l 
128 ( 65.0) 

<l8 ( 24.4) 
197 

3RIS75A 

34 
54 

109 
1?7 

17.3) 
27. ~) 
55. 3) 

2 
5 

32 
~ 61 
200 

Ll 3-WAY RIVER ANALYSIS1 YUK75A, KUSK75A, CENT75A 
VARIABLES USED: 5,17,36, 7,50,21,3~,34,23,25,27,ij6,33 
OVERALL ACCURACY: 79.3 ?ERCENT 

CALCULATED 
DECISION 

YUK75A 
KUSK75A 
CENT75A 

TOTAL 

CORRECT JEC!3ION .?ERCENT) 

'CUK75A 

155 ( 
32 ( 
13 ( 

200 

77.5) 
16.0) 
6.5) 

KCJSK75A 

19 
16d 

iO ( 
197 

1.5) 
35. 3) 
5. 1) 

CE~T75A 

a c 9. 1' 
14 ( 15. 9) 
66 ( 75.0) 
88 

1'0) 
2.5) 

' :5.0) 
80.5) 
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Appendix Table C6. Decision arrays for brood year 1976 chinook salmon 
caught as immature age l.2's in 1980. 

A) 4-WAY REGION ANALYSIS: ASIA76A, WEST76A, CENT76A, SEBC76A 
VARIABLES USED: 7,16,34, 5,35,31, 9,58,54,27,32 
OVERALL ACCURACY: 72.2 PERCENT 

---------------·------------------------------------------~------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ------··------------·-------------------------------
ASIA76A WEST76A CENT76A SEBC76A 

-------------------------·---------------------------------------.i.SIA76A 165 ( 82.9) 5 ( 3.0) 20 ( 10.0l 
WEST76A 10 ( 5.0) 158 ( 79.4) 34 ( 17.0) . 
CENT75A 24 ( 12. 1) 31 ( 15. 6) 111 ( 55.5) 
SEBC76A 0 ( 0.0) 4 ( 2.0) 35 ( 17. ;) 

TOTAL 199 199 200 

Bl 3-WAY REGION ANALYSIS: ASIA76A, WEST76A, CENT76A 
VARIABLES USED: 7, 6,35,17,34,12,U4 
OVERALL ACCURACY: 80.3 ?ERCENT 

SALCULATED 
DECIS:;:QN 

CORRECT DECIS:~N (PERCENT) 

ASIA76A WEST'.'6A CENT76A 

ASIA75A 179 89.~) 12 5,0) 23 , 1. 5) 

WESTi6A 7 j.5) 1;a 79. ij) 34 17 .01 
CENT76A 13 6.5) 29 ' I U, 5) 1113 71. 5) 

TO:'AL 199 '. '.)9 200 

C) 3-WAY RE~ION ANALYSIS: ASIA76A, ~EST75A, SE3C75A 
VARIABLES USED: 51 34,25,16,52,25 
OVERALL ACCURACY: 39.8 PERCENT 

CALCULATED 
DEC!S!ON 

CORRECT DECISION (?ERCENTJ 

ASIA76A 
WEST76A 
SEBC76A 

TOTAL 

ASIA76A 

179 ( 
14 ( 
5 ( 

199 

89.9) 
7.0) 
3,0) 

WE:ST76A 

9 ( 
180 ( 

10 ( 
199 

4.5) 
90.5) 
5.0) 

SEBC76.1. 

9 4.;) 
13 6. 5) 

178 ( 39.0) 
200 

D) 3-WAY REGION ANALYSIS: WEST76A, CENT76A, SEBC76A 
VARIABLES USED: 12,21,34,35, 9,40,24 
OVERALL ACCURACY: 74.5 PERCENT 

CALCULATED CORRECT DE:CISION (PERCENT) 

DECISION ---------------------------------------

WEST76A 
CENTi6A 
SEBC76A 

TOTAL 

WEST76A 

170 
24 

5 
199 

85.4) 
12.1) 
2.5) 

CENT76A 

37 ( 18. 5) 
127 53.5) 

36 ( 18,0) 
200 

SEBC76A 

7 
44 

149 
200 

3.5) 
22.0) 
74.5) 

7 3,5) 
7 3.5) 

44 22.0) 
142 71 .O) 
200 
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Appendix· Table C6. Continued. 

E) 3-WAY REGION ANALYSIS: ASIA76A, CENT76A, SE9C76A 
VARIABLES USED: 7,12,27,34, ;,54 1 9,31 ,32,11,56 
OVERALL ACCURACY: 77.6 ?ERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------ASIA76A CENT75A SEBC76A 

ASIA76A 
CENT76A 
SE9C76A 

171 
28 

0 
199 

85.9) 20 
14. 1) 146 
0.0) 34 

200 

10.0) 9 11.;j 
73.0) 43 21.S) 
11.0> 1ua ( 74.0l 

TOTAL 200 

Fl 2-WAY REGION ANALYSIS: ASIA75A, WEST75A 
VARIABLES USED: 6,35,16,32,59,27,35,49 
OVERALL ACCURACY: 94.5 ?ERCENT 

CALCULATE]) 
DECISION 

AS!A76A 
WEST75A 

TO:'AL 

CORRECT DEC!SI0N (PERCENT) 

AS!A76A 

190 ( 95.5) 
9 ( 4.5) 

199 

WES:'76A 

13 ( 5. 5) 
~86 ( 93.5) 
199 

G) 2-"i/AY REGION ANALYSIS: WES775A, SE3C76A 
VARIABLES USE~: 36,27,34,21 
OVERALL ACCURACY: 94.2 ?ERCENT 

CALCULATED 
DECISION 

WEST76A 
SEEC76A 

TOTAL 

CORRECT ~EC!S!ON (?ERCENTl 

WEST76A 

186 ( 93.5) 
I 3 ( 6. 5) 

199 

SE3C76A 

TO ( 5. 0) 
190 ( 95.0) 
200 

H) 2-WAY REGION ANALYSIS: wEST76A, CENT76A 
VARIABLES USED: 21,34,35,11 
OVERALL ACCURACY: 83.2 ?ERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

WEST76A 
CENT76A 

TOTAL 

WEST76A 

167 ( 83.9) 
32 ( 16.1) 

199 

':ENT75A 

35 ( 17. 5) 
165 ( 32.5) 
200 
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Appendix Table C6. Continued. 

I) 6-WAY RIVER ANALYSIS: ASIA76A, YUK76A, KUSK76A, BRIS76A, CENT76A, SEBC76A 
VARIABL~S USED: 6, 7,34,17,35,16,31,58,54,27,51,36,55 
OVERALL ACCURACY: 59.1 PERCENT 

-------------------------------------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION ----------------·---------------------~---------------------------------------ASIA76A YU;<:76A f<USK76A BRIS76A :ENT76A SEBC76A 

------------------------------------------------------------------------#------------------AS!A76A 157 78.9) 2 1.0) 8 ( 4.0) 1 ( . 5) '6 8.0) 4 ( 2.0) 
YUK76A 11 5.5) 97 48, 51 36 ( 18.0) 28 ( 1!I.2) 13 6.5) 7 ( 3.5) 

KUSK76A 11 5.5) ~ 1 20.5) 103 ( 51. 5) 34 ( 17. 3) 22 11 ,Q) 2 ( 1.0) 
9iUS76A 0 0.0) 37 18.Sl· 36 18.0) 114 ( 57.9) 11 5.5) 7 ( 3,5) 
CENT75A 20 1o .• 1 J 19 9.5) 12 ( 6.0) 111 ( 7. 1) 93 49.0l 42 ( 21.0) 
SE9C76A 0 0.0) 4 2.0) 5 ( 2.5) 6 ( 3.0) .io 20.0) 138 ( 69.0) 

:'OTAL 199 200 200 197 200 200 

-------------------------------------------------------------------------------------------
J) 5-~AY RIVER ANALYSIS: AS:A75A, YUK;5A, KUSK76A, BRIS76A, C£NT76A 

VARIABLES USED: 5,21 ,35,3q,16, 5,60,54 
OVERALL ACCURACY: 61.7 ?ERCEST . 

CALCULATED C~RRECT ~EC!SION (PERCENT) 

DEC:SION ---·-------~----------------------------·-----·----------·-------AS!A76A YUK76A KUSK76A BRIS75A :ENT76A 

------------------------------------------------------------------------------AS:Ai5A '. 69 S4.9l 2.0) 9 u,5) 0 0.0) 17 
YCJ;(76A 5 ( 2.5) 1 ·~5 52. 5) 51 25.5) 30 15.2) ~6 

'C'JSK'.'6A 9 4.5) .'.Ji 2C.5) 39 4ll. 5) 34 17. 3) , 5 
3;<!.S75A 0 0.0\ 3~ ~ 5. 5) 37 18,5) 116 SS. 9) . 5 
:::~T75A 16 8.0) '. 9 9.5) 14 7,0) 17 8.6) p::; 

-~ 

!OTAL 199 2'.:0 200 1 97 200 

Kl 5-WAY RIVER ANALYSIS: ASIA75A, YUK75A, ;<:USK75A, 3RIS76A, SE3C75A 
;/AR:A9LES •;SE:J: 6, 7,34,17,53,52,31,51,11,58, 1,25,45,114,55 
OVERALL AC:URACY: 67.7 PERCENT 

':ALCU!..ATED CORRECT D.ECISION (?ERCEST) 

3.5) 
3.0) 
3.0) 
3.0) 

67.5) 

DECIS!JN -----------------------------------------------------------------ASIA76A YUK76A KUS;<:75A BR!S75A SEBC76A 

------------------------------------------------------------------------------AS!A76A 164 82.4) .5) 7 3,5) 0 ( 0.0) .. 3,5) I 

Y'JK76A 16 8.0l 111 55.5) 36 18. 0) 29 ( 14.7) 11 5,5) 
KUSK75A 17 8.5) 43 21. 5) , , 3 56.;) 36 ( 18.3) 10 5.0) 
3R!S76A 0 0,0) 38 19.0l 37 1B.5l 122 ( 6,, g) a 4.0) 
SEBC76A 2 1.0) 7 3,5) 7 3,5) 10 ( 5, 1) ~54 82.0) 

TOTAL 199 200 200 :97 200 
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Appendix Table C6. Continued. 

L) 5-WAY RIVER ANALYSIS: YUK76A, KUSK76A, BRIS76A, CENT76A, SEBp76A 
VAEIIABLES USED: 36, 12,26,34,21,52·,24, 9, 11,3~ 1 37,55 
OVERALL ACCURACY: 58.7 ?ERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION -··----------------------------------~---------------------------'!UK76A KUSK76A BRIS76A CENT76A SEBC76A 

... ----------------------------------------------------------------------------YUK76A 106 53.0) 42 21.0) 30 15.2) 9 4.5) 7 
KUSK76A 34 17.0) 102 51 .0) 34 17. 3) 21 10.5) 2 
BRIS76A 40 20.0) 34 17 .0) 113 57.4) 11 5.5) 6 
CENT76A 20 10.0) 17 a.5l 15 7.6) 125 62.5) 46 
SEBC76A 0 0.0) 5 2.5) 5 2.5) 34 17 .0) 139 

TOTAL 200 200 197 200 200 

~) 5-WAY RIVER ANALYS!S: ASIA75A, YUK75A, ~USK76A, CENT76A, SEBC75A 
VARIABLES USED: 7,36,3~.21,35,15, 9,31,58,29,55,39,44,24,54,27 
OVERALL ACC~RACY: 67. 1 ?£RCENT 

CALC~LATED CORRECT DECISION (?SRCENT) 

3.5) 
1 .O) 
3.0) 

23.0l 
69.5) 

DECISION -----------------------------------------------------------------ASIA76A Y:JK75A KUSK76A CEYT76A SEBC76A 

----------------------------------------------------------·-------------------ASIA76A 161 80.9) 1 .5) 9 4.5) 16 8.0) 
'!'JK76A 10 ( 5.0) 128 54. al ~4 22.0) 1Li 7 ,0) 

KUSK76A a ( Li,0) 49 2Li.5) 1211 52.0) 26 1).0) 
G!:NT76A 20 10. 1) 20 1 o. al 15 d,Q) ~ 1 4 57.0) 
SE3C76A 0 ( 0.0) 2 1. J) 7 ' 3,5) 30 ; 5. 0) 

TOTAL 199 200 200 200 

~) Li-WAY RIVER ANALYSIS: ASIA76A, YUK75A, ~~SK75A, 3RIS75A 
VARIABL!:S USED: 6,35,50,5U,31,58,11,39,30,57,23,42,47,49,17 
OVERALL ACCURACY: 64.5 ?ERCENT 

-:ALCULA7!:D CORRECT JEc:s::N { ?ERC!:NT) 

DECISION -------------------------------------·--------------ASIA76A '!UK76A KUSK75A 

------~-------·--------------------------------------------------ASIA76A 162 a1 .4l 3 ( 1. 5) ~ 3.5) 1 I \ 

YUKi6A 15 7.5) 111 55.5) 42 21 .J) 311 
KUSIC76A 22 11 .1) Li7 ( 2).5) 120 \ 60.0) Lil 

BRIS76A 0 0.0) 39 ( 19.5) 31 15.5) 121 
TOTAL 199 200 200 197 

0) 4-WAY RIVER ANALYSIS: ASIA75A, '!UK75A, i<US~76A, GENT76A 
VARIABLES USED: 6,34,35, 15,11,60,39,5~, ~,27,45,24,55 
OVERALL AC:URACY: 70.2 ~SRCENT 

CALCULATED GORREC7 JEc:sroN '.?ERCENT) 

• 5) 
. ~ , ' 
I' • J ,' 

20. 8) 
61. 4) 

DECISION ----------------------------------------------------ASIA76A '!UK75A KUSK76A 

-----------------------------------------------------------------ASIA76A 167 ( 3).9) 2 1. Q) 9 4.5) 111 7. 0) 
YUK76A a (· 4.0) : 32 66.J) 53 26.5) 18 9.0) 

KUSK76A 10 ( 5.0) ~a 24.0) 121 60.5) 27 13. 5) 
CENT76A 14 7.0) 19 9.J) 17 8.5) 141 70.5) 

TOTAL 199 200 200 200 

6 3.0) 
11 5.5) 

• 5) 
3; 19. 5l 

'. !13 71. 5) 
200 
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Appendix Table C6. Continued. 

Pl 4-WAY RI1ER ANALYSIS: AS!A76A, YUK76A, KUSK76A, SEBC76A 
VARIABLES USED: 7,36,34,21,35,17,31,58,54,27, 9,24,55,60,39,45,26 
OVERALL ACCURACY: 76.0 PERCENT 

--------~-------#------------~-----·----~-----------------------~ CALCULATED CORRECT DECISION C?ERCENT) 

DECISION ----------------------------------------------------ASIA 75A YUK76A KUSK76A SEBC76A 

-----------------------------------------------------------------AS:A76A 165 92.9) 3 1. 5) 6 4.0) 7 
Y'JK76A 13 6,5) 142 71. 0) ;o 25.0) 13 

KUSK76A 18 ( 9.0) 50 25.0) 131 55.5) 11 
SE3C76A 3 ( 1. 5) 5 2.5) 11 5. 5) 169 

':"OTAL 199 200 200 200 

Q) ~-~AY RIVER ANALYSIS: YUK76A, KUSK76A, BRIS76A, CENT76A 
VARIABLES USED: 21,35,34,12,24,54,30,~4,55 
OVERALL ACCURACY: 61 . 1 PERCENT 

SALCULATE~ CORRECT DEc:s:oN (?ERCENT) 

3.5) 
6.5) 
5.5) 

84.5) 

DEC:SIJN ----------~-----------------------------------------YUK76A KUSiP6A 9RIS75A CENT76A 

-----------------------·-----------------------------------------'!fJK'75A 108 54.0) 37 18. 5) 29 14. 7) ~4 

K::SK76A 30 15.0l 10; 33,5) 29 1 LI .. 7} , 9 
S!ES76A 42 21. J) !:O 20.J) :22 61. i~ 17 
::::-i:-5A 2Q 10.:)) ~ 5 3. J) 1i 306) '50 

T~:'AL 200 200 ·97 200 

R) 4-f/AY R!'l!R ANALYS:S: ASIA75A, '!UK76A, :E:!-IT75A, SEEC76A 
'/AR:ASLE:S USED: 7,36,12,58,31,34,1i,~4, 5, 1,39,32 
OVERALL ACCURACY: 73,6 PERCENT 

CORREC7 i:lEC!S!:N :?!RC!N7) 

7.0) 
9.5) 
9.5) 

"5.0) 

ASIA76A YUK76A CENT'.'6A S!3C"5A 

------------------------------------·----------------------------AS:A76A 159 79.9) 5 3. 0) 16 8 60 I 
Y:JK76A 12 6.0) 153 31. 5) 27 13,5) 

CE~T":'5A 28 14. 1) 27 13.5) 121 50.5) 
SE3C76A 0 0.0) 4 2.0) :6 13.0l 

TOTAL 199 200 2CO 

S) 3-WAY RIVER ANALYSIS: YUK76A, KUSK76A, 9RIS75A 
VARIABLES USED: 26,50,25,58,44,47,49,40,30~55,24 
OVERALL ACCURACY:. 60.0 PERCENT 

CALC!JLATED CORRECT i:>EC.::SION (PERCENT) 

_JECIS!ON ---------------------------------------

YUK76A 
!('JSK76A 
aR!S75A 

TOTAL 

119 
39 
42 

200 

YUK76A 

59.5) 
19.5) 
21. 0) 

i<USK76A 

47 23.5) 
116 58. 0) 

37 ( 18.5) 
200 

8RIS76A 

37 18.8) 
37 ( 18.6) 

123 ( 62.4) 
197 

9 4,5) 
8 :. G 0) 

33 19 .O) 
·45 72.5) 
200 
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Appendix Table C6. Continued. 

T) 3-WAY RIVER ANALYSIS: ASIA76A, YUK76A, KUSK76A 
VARIABLES USED: 6,35,50,54,47,60,39,27,17,55,36,28 
OVERALL ACCURACY: 77,8 PERCENT 

CALCULAIED 
DECISION 

CORRECT DECISION (PERCENT) 

ASIA76A YUK76A KUSK'."6A 

---------------~------------------------------------ASIA76A 180 90.5) 3 ( 1. 5) 6 3,0) 
YUK76A 10 5.0) 144 72.0) 52 26.0) 

KUSK76A 9 4.5) 53 ( 26.5) 142 71.0) 
_TOTAL 199 200 200 

Ul 3-WAY RIVER ANALYSIS: ASIA76A, YUK76A, 9R!S76A 
VARIABLES USED: 5,35,54,31,11,58,30 
OVERALL ACCURACY: 77.5 ?ERCE~T 

CALCULATED CORRECT DECISION (?ERCEN7l 

DECIS:ON ---------------------------------------ASI.t76A Y'.JK75A 9R!S76A 

ASIA75A 170 ( 85.4) 8 ( 4.0) 1 . 5) 
'f1JK76A 29 ( 14,6) 142 ( 71.0) 46 ' 23.4) \ 

3RIS76A 0 ( O.:J) 50 (. 25.0) t5U ! 76. 1) ' 
TOTAL •99 200 '97 

V) 3-WAY RI'/ER A;NALYSIS: YU'<75A, CENT75A, SE3C76A 
'IARIAilLES USE:D: 36, 12,21, ]ll, 5,27, 9 
OVERALL ACCURACY: 74. 7 ?!:RCENT 

. CALCULATED 
DEC!SICN 

CORREC7 DECISION (?ERCENT) 

YUK76A CENT76A .S::3C75A 

YUK75A 1n ( 85.0) 27 1 3.5) 9 :i.;) 
C::'.N!'."6A 25 ( 12.5) 130 55.0) .. 3 21. 5) 
SE3C75A 5 ( 2.5) 43 ( 21. 5) 148 ( 7~ • .J) 

TOTAL 200 200 200 

W) 3-WAY RIVER ANALYSIS: YUK76A, KUSK76A, CENT76A 
'IARIABLES USED: 36,21,34,11,35,55,39,24,47,50 
OVERALL ACCURACY: 69,8 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

'!'JK76A 
KUSK75A 
CENT75A 

TOTAL 

'!UK76A 

133 
48 
19 ( 

200 

66.5) 
24.0) 
9.5) 

i<'jSK75A 

51 
132 

17 ( 
200 

25.5) 
5o.oi 
9.5) 

C::NT76A 

17 
29 

i5u 
200 

3.5) 
111.5) 
77 .0) 
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Appendix Table C6. Continued. 

X) 2-WAY RIVER ANALYSIS: YUK76A, KUSK76A 
VARIABLES USED: 21,55,39,60,47,50,23,25 
OVERALL ACCUR.ACY: 74. B PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION --------------------------

?'UK76A 
KUSK76A 

TOTAL 

YUK76A 

149 ( 74.5) 
51 ( 25.5) 

200 

KUSi<76A 

50 25.0) 
150 ( 75.0) 
200 

Y) 2-WAY RIVER ANALYSIS: YUK75A, CENT76A 
'.'ARIABLES USED: 21,35,11,34,31,39, 1,54 
OVERALL ACCURACY: 86.2 PERCENT 

CALCULATED CORRECT DECIS:ON (PERCENT) 
DECISION --------------------------

YUK75A 
C!:N7?5A 

'°OT.1.L 

?'UK76A 

178 ( 89.0) 
22 ( , 1. 0) 

200 

CENT75A 

33 16. SJ 
157 ( 33.Sl 
200 
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Appendix Table C7. Decision arrays for brood year 1977 chinook salmon 
caught as immature age l.2's in 1981. 

A) 4-WAY REGION ANALYSIS: ASIA77 , WEST77 , CENT77 , SEBC77 
VARIABLES USED: 27, 9,34,17,58,16,31,35,28,44,42,21~35,47,25,26 
OVERALL ACCURACY: Bo.a PERCENT 

CALCULATED CORREC7 ~EcrSION (PERCENT) 

DECISION ----------------------------------------------------
ASIA77 '.o/EST77 CENT77 SEBC77 

-----------------~-~---------------------------------------------ASIA77 174 ( 87.0) 10 5.0) 11 5 .5) 
WEST7"" 15. ( 7.5) 1116 73. 4) 22 11.1) 
CENT77 10 ( 5.0l 34 17 .1} 147 73.3) 
SE3C77 1 ( .5) 9 4 . 5l 19 9.5) 

T0!.1.L 200 199 199 

9) 3.;;A'! REG!:U ANALYSIS: A.S!AT?' , 'iriEST7 .,. , ~ENT77 

1AR:ABLES USED: 7,28, 5, 1~,27 1 60,~~ 
OVE~ALL ACCURACY: 31.3 PE~CENT 

CALCU~ATED CORRECT JEc:s:JN (?ERCENTl 

DECISION ---------------------------------------ASIA77 WES!i7 

----------------------------------------------------AS:,n; 179 99.5) 9 4.5) 1 ~ 7,5) 

W2ST77 10 5. ::)) 152 75.4) 26 13. ! ) 
SENT77 11 ;-. 5) 39 19. 1 j ·59 ;;o~) 

T'J7AL 200 1n ~ 99 

Cl 3-~A! ~EG:CN ANALYSIS: ASIA77 , CE~T77 , SE3C77 
VARIABLES USED: 27,17,28,31,21,5~,34,i&,44,58 
CV2RALL ACC~RACY: 38,3 PERCENT 

CALC~LATED CORRECT DECIS!JN (PERCENT) 

JEC!S:JN -----·---------------------------------ASIA77 CENr77 SEEC77 
·-----------------44•-------------·-----------------
ASIA7:r 182 91 .0) 15 7.5) 
':ENTT" 17 8.5) 1sa 34.~) 

SE3C77 1 • 5) 15 d.0) 
TOTAL 200 199 

0) 2-~AY ~EGION ANALYSIS: ASIA77 , CENT77 
'IARIABLES USED: 27,28 1 25,29,26,11 
OVERALL ACCURACY: 92.7 ?ERCENT 

CALC~LATED CORRECT DEcrs:~N (?gRCENT) 

DECISION ----------·---------------

AS!A-:'7 
CE:NT77 

TO':"AL 

ASIA77 CENT77 

190 ( 95.:l) 11 ( 9 . 5) 
10 ( 5.0) 130 : ;J.5) 

200 : 99 

2 1.0) 
19 9. 6) 

177 39.4) 
198 

1 • 5) 
7 3.5) 

20 10. 1) 
170 85.9) 
198 
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Appendix Table C7. Continued. 

E) 6-WAY RIVER ANAL!SIS: ASIA77 , YUK77 , KUSK77 , BRIS77 , CENT77 , SEBC77 
VARIABLES USED: 7,36,28,11,23,21,35,34,44,17, S,50,27,S4,47,40,31,48,42 
OVERALL ACCURACY: 72.2 ?ERCENT . 

---·----------------·----------·-----------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 
DECISION -------~-------------------------------------~----------·---------------------AS!A77 !UK77 KUSK77 BR!S77 CENT77 SEBC77 

--------------------------------------~------~----------------------------------~----------AS!A77 160 80.0) 6 3 .o) 5 2.5) 2 1 .OJ 9 ( 4.;) 
YUK77 22 11.0) 1147 ~3.5) 40 20.4) 5 2.S) 1 S ( 7,5) 

KUSK77 6 3.01 32 16.0) 100 51 .OJ 28 14. 0) 11 ( s.;} 
9RIS77 0 0.0) 4 2.0) 23 11. 7) 148 74.0) "7 ( 3,SJ 
C<:.NT77 11 S.5) 11 5.5) 24 12.2) a 4.0) 141 ( 70.9) 
SEBC77 .SJ 0 0.0) 4 2.0) 9 4. 5) 16 ( 8.0) 

TOTAL 200 200 196 200 199 

Fl 5-WAY RIVER ANALY"S!.S: AS!A77 , :WK77 , KUSK77 , 9RIS77 , CENT77 
VARIABLES USED: 36, 11 ,28,21,35.~4.17,31 ,27 ,54,U2, ~o. 5, 12,50,23, 16, , ,41,43 
OVERALL- ACCURACY: 71.2 ?ERCENT 

CALCULATED CORRECT DEC:SION (?ERCENTJ 

DECISION -----------------------------------------------------------------ASIA 77 YUK77 Kt;SK77 SR!S77 

----------~-------------·--------------------~--------------------------------A.S:A77 158 79.0) 6 :.J) 7 3,5) 1 
, 

.5) 'J ( 

Y"'JK77 21 10.5) 145 ~2.:;) 41 20.;) 5 2.5) 13 
KUSK77 9 4.5) 34 i7.J) '.03 52.5) 29 14. 5) 3 
3RIS77 1 . SJ 2 1.J) 21 •;"'\ ..,, 1...,., I , '.:4 77.~) 13 
CE:NT77 11 s.;J \ 3 s. 5) 24 <2,2) 11 5. 5) 1q 

TOT.l.L 200 200 196 200 199 

G) 5-~AY RIVER ANALYS!S: AS!A77 , Y"UK77 , KUSK77 , 3R:S7~ , SEBC77 
VAR!ABLES USED: 7, 5,23, 5,39,31,58,314,37, 12,35,27,23,42,~7,36,50,32 
OVERAL:.. P.CCURACY: 73. 7 PERCSNT 

.:AL::Ut.ATED CORRECT DE:!SION '.?ERCSNT) 

:; • 0) 
3.5) 
.... J} 
' -\ j,., I 

"':!. 9) 

DEC!S!ON -----------------------------------------------------------------A.SIA77 Y'JK77 KU.SK77 8RIS77 SE9C77 

------------------------·-------------~---------------------------------------ASIA77 159 ( 79.S) 7 3.si 7 3.6) 2 1. 0) .;) 
YUK77 33 ( 16.Sl 146 73.oJ as 24.5) 11 5. 5) 6 3 .o) 

l<USK77 6 ( 3,0) 110 20.0) 10S S3.6J 31 18.;J 2 1.0) 
BRIS77 0 ( 0.0) 7 3,5) 29 , 4. 8) 143 .. , • 5) 9 4.5) 
SEBC77 2 ( 1 .O) 0 0.0) 7 3. 6) 7 \ 3,;J 180 90.9) 

TOTAL 200 200 '96 200 '98 

.SJ 

. SJ 
1 .SJ 
7 3.Sl 

22 11. 1) 
166 ;3.8) 
198 
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Appendix Table C7. Continued. 

H) 4-WAY RIVER ANALYSIS1 ASIA77 , YUK77 , BRIS77 , CENT77 
VARIABLES USED: 36,11,28,21,35,44,3U,17,31,42,40,58,27,54,37,48, 1,41,45 
OVERALL ACCURACY: 82.0 PERCENT 

CALCULATED CORRECT :'.lECISICN (PERCENT) 

DECISION ----------------------------------------------------ASIA77 YUK77 3R!S77 CENT77 

---·----------------------------·--------------------------------ASIA77 163 31.5) 7 3,5) u 2.0) 10 
YUK77 25 ( 12.5) 169 94. 5) 19 9.5) 23 

BRIS77 3 ( 1. 5) a U,Q) 168 84.0) 11 
CENT77 9 ( U,5) 16 3.0) 9 4. 5) 155 

TOTAL 200 200 200 199 

!) 4-~AY RIVER ANALYSIS: YUK77 , KUSK77 , 8R!S77 , CENT77 
VARIAaLES USED: 36,21,17,44,;C,35, 5,27,16 
OVERALL ACCURACY: 71.0 ?ERCENT 

CALCULATED CCRRE;::T DECISION ( ?ERCENT) 

5.0) 
11. 6) 
S.Sl 

77.9) 

DECISION --------------~-------------------------------------YUK77 KUSK77 BRIS77 CENT77 

------------------------------------------------------~----------YUK77 147 73,5) 39 19.9) 10 5.0) 
KiJSK77 37 18.Sl 110 56. 1) 27 13' 5) 
3RIS7i 4 2.0) 22 11. 2) 1; l 7- - '. . , . ; ) 

CENTF 12 5.0) 25 12.3) 12 5.0) 
TOTAL 200 196 200 

J) 3-~AY RIVER ANALYSIS: YUK77 , KUSK77 , ~ENT77 
VARIABLES USED: 36,16,37,~4,17,21,50,25,54 
OVERALL ACCURACY: 74.2 PERCENT 

:ALC:.iLA 7ED CORRECT DECISION ( ?ERCENT) 

JECrS!~N ----····-----------------·-------------YUK77 KUSK77 CE:NT77 

----------------------------------------------------YUKT'!' 150 75.0) 114 22.4) 19 9. ;1 
KUSi<77 39 19.5) 127 64.B) 1 s 7.5) 
CENT77 11 5,5) 25 ( 12.8) 165 82.1) 

TOTAL 200 196 199 

16 9.0) 
10 5.0) 
14 7,0) 

·57 73.9) 
:gg 
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Appendix Table Dl. Decision arrays for brood year 1970 chinook salmon 
caught as immature age l.3's in 1975. 

A) 4-WAY REGION ANALYSIS: ASIA70 , WEST70 , CENT70 , SEBC70 
VARIABLES USED: 27, 9,34,21,44,11,45,35,49,16 
OVERALL ACCURACY: 72.1 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ----------------------------------------------------ASIA70 WEST70 CENT70 SEBC70 
------------~~·~--~---------------wa~•-•-•-•--•~•••-~••-•--------
ASIA70 86 81. 9) 27 13.5) 3 ( 2.9) 
WEST70 10 9. 5) 145 72.5) 13 ( 12.5) 
CENT70 4 3.8) 19 9.;) 71 ( 68. 3l 
SEBC70 5 4,8) 9 4. 5) 17 ( 16. 3) 

TOTAL 105 200 104 

9) 3-WAY REGION ANALYSIS: ASIA70 , ~EST70 , :ENT70 
VAR!ABLES USED: 6,16,34,44, 11,~0, 12,35,22 
OVERALL ACCURACY: 79.4 ?ERCENT 

CALCULATED CORRECT DECIS!ON (?ERCENT) 

DEc:s:os ---------------------------------------ASIA70 'NEST70 CENT70 

----------------·----·------~·--~---·---·-----------AS!A70 90 85. 7) 32 ~6.0) 6 5.8) 
WEST70 9 8. 6) 147 7 3.5) 16 15. 4) 
CENT70 6 - .,, 

'•I) 21 10.5) 32 78.8) 
TOTAL 105 2'JO 4:J4 

10 7.8) 
11 3.6) 
23 18.0) 
84 65.6) 

128 

Cl 5-WAY RIVER ANALYs:s: ASIA7o , YUK70 , KJSK70 , aRIS70 , :ENT70 
VARIABLES USED: 6,16,34,44,35,54,11, 12,45,23,22,~7,31 
OVERALL ACCURACY: 61.8 PERCENT 

CALC~LATED CORRECT DECISION (?ERCENT) 

DEC:SION -----------------------------------------------------------------ASIA70 YUK70 KUSK70 3RIS70 CENT70 

--------------------------------------------------~-··---·---·-·-·-·--~~-·----ASIA70 83 79.0) 10 5.2) 12 6. 7) 23 
YUK70 7 6.7) 122 63.9) 23 12.3) 44 

KUSK70 4 3,8) , 5 7.9) 93 52.0) 50 
3R!S70 5 4.8) 25 13. 1) 44 24.6) 74 
CENT70 6 5.7) 19 9.9) 7 3. 9) 9 

TOTAL 105 191 179 200 

D) 4-WAY RIVER ANALYSIS: ASIA70 , YUK70 , 3RIS70 , CENT70 
VARIABLES USED: 6, 16,34,44, 17, 11,45,54,35,22, 12 
OVERALL ACCURACY: 71.6 PERCENT 

CALCULATED 
DECISION 

CORRECT JEC!S!ON (PERCENT) 

11a5) 
22.J) 
25.J) 
3i.J} 

( 4. 5) 

ASIA70 YUK70 3RIS70 CENT70 
-·~··--·--·-~~-------------·--------------~·--·-·-~·M~~··-···----
ASIA70 86 81. 9) 9 4. 7) 23 11 .5) 4 ( 3,8) 

YUK70 s 4.8) 127 66.5) ~6 23.0) 8 ( 7.7) 
BR!S70 8 7.6) 35 13. 3) , 18 59.0) 10 ( 9.6) 
CENT70 6 5.7) 20 10. 5) 13 6.5) 82 ( 78.9) 

TOTAL 105 , 31 200 104 

5 :+. 3) 
6 5. a) 
6 5.8) 
7 5. 7) 

80 76.9) 
104 
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Appendix Table 02. Decision arrays for brood year 1971 chinook salmon 
caught as immature age l.3's in 1976. 

A) 4-WAY REGION ANALYSIS: ASIA71B, WEST719, CENT71B, SEBC71B 
VARIABLES USED: 7,34,21,35, 9,44, 5,40,42, 1' 
OVERALL ACCURACY: 65.9 PERCENT 

CALCULATED CORRECT JECISIOH (?ERCENT) 

DECISION ----------------------------------------------------ASIA719 WEST71B CENT718 SEBC71B 

------------------------------------------------------·--------·~ 
ASIA7~8 110 6;.;) 23 11.;) 19 14.4) 
WEST718 26 15.5) 153 76.5) 15 11. 4) 
CENT71B 27 16. 1) 22 1!.0) 76 57. 6) 
SEBC71B 5 ( 3,0) 2 1.0) 22 16. 7) 

TOTAL 168 200 132 

3) 3-WAY REGION ANALYSIS: ASIA719, WE3T713, SE9C718 
'JA.RI:.BLE:S USED: 9,34,16,35,114,11,~o. 5,~2,56,;o 
OVERALL ACCURACY: 61.3 PERCENT 

CALCULATED CORRECT :>EC!S~ON ( ?Sl!CE!fTJ 

DEC!SION ---------------------------------------

ASIA713 
WEST719 
SEBC718 

TOTAL 

ASIA718 WEST"'18 SEBC719 

134 
25 

9 
168 

79.3) 27 
14.n 16; 
;. 4) 3 

200 

13. 5) 15 ( 9. 1) 
32.5) 13 ( 7.9) 
~.J) 137 ( 83.CJ 

·5; 

Cl 2-WAY REGION ANALYSIS: ASIA719, WE3T713 
VARIABLES USED: 17,44,34,~7, 1,40,35,23,56,45 
OVERALL ACCURACY: 96 .C .PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

ASH719 
'.;EST719 

TOTAL 

ASIA71B 

146 ( 86.9) 
22 ( 13, 1) 

168 

WEST7~3 

30 ( 15.0) 
170 ( 85.0) 
200 

DJ 2-WAY REGION ANALYSIS: ASIA71B, SE9C718 
VARIABLES USED: 28,34,21,23,50 1 42,11,44,43,45 
OVERALL ACCURACY: 92.2 PERCENT 

CALCULATED CORRECT DECISION (?ERCENTl 

DECISION --------------------------

AS!A71S 
SEBC718 

TOTAL 

ASIA71B 

157 ( 93.5) 
11 ( 6.5) 

168 

SE9C7!8 

15 ( ? • 1) 

150 ( 90.~) 

165 

a ( 4,8) 
7 ( 4.2) 

44 ( 26.7) 
106 ( 64.2) 
165 
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Appendix Table D3. Decision arrays for brood year 1972 chinook salmon 
caught as immature age l.3's in 1977. 

A) 4-WAY REGION ANALYSIS: ASIA729, WEST729 1 CENT72B, SEBC729 
VARIABLES USED: 12,26,49,21,34,53 
OVERALL ACCURACY: 68.6 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

oEc:sroN ----------------------------·-----------------------ASIA729 "o'EST729 CENT72B SEBC72B 

---------~-------·----------·------------------------------------ASIA72B 130 69. ~) 17 8.5) 32 16.SJ 
WEST729 36 19.4) 15ll 77.0) 18 9.3) 
CENT723 18 9. 7) 19 9,;) 102 52.51 
SE9C72B 2 1.1) 10 ;.o) 42 21.6) 

TOTAL 186 200 194 

3) 3-WAY REG:ON ANALYSIS: ASIA729, WEST729, CENT729 
1AR!ABLES ::SEO: 5,22, 9,]U,16,35,45,47 
OVE?AL:.. ACCURACY: 7U,4 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DEC!S:ON -------··------····------···------·---· ASIA72B «ES7729 CENT72B 

ASIA729 
WEST729 
CENT72B 

133 
32 
21 

186 

7~ .SJ 20 
17 .2) 158 
, , • 3) 22 

10.0) 39 ( 20.1) 
79.0) 14 ( 7.2) 

TC':'AL 200 
11.0) 141 ( 72.7) 

19U 

~) 3-WAY REGION ANALYSIS: ASIA729, WES772B, SEBC729 
VARIABLES USED: 7, 6,34,35,21,~6,49,41 
·'.JV ER ALL ACC'.JRACY: 8 3, 6 PERCENT 

~ALC::UT!D 
DEC:sroN 

CORRECT DECISION (PERCENT) 

AS:A'.'23 
WES':' .. 29 
SE8Ci29 

70".'AL 

ASIA72B 

146 78.Sl 
36 ( 19.4) 

4 ( 2.2) 
186 

WEST72B 

22 ( 
166 ( 

12 ( 
200 

11. OJ 
83.0) 
5.0) 

DJ 2-#AY REGION ANALYSIS: ASIA72B, WEST72B 
VARIABLES USED: 6, 3 
OVERALL ACCURACY: 81!,6 PERCENT 

CALCU:ATE:D CORRECT DECISION (PERCENT) 
DEC!SION --·----····--------------· 

ASIA729 
WEST729 

TOTAL 

ASIA72B 

153 82.3) 
33 ( 17.7) 

186 

WEST729 

26 ( 13.0) 
174 ( 37.0) 
200 

SEBC72B 

7 ( 4.4) 
10 ( 6. 3) 

11!2 ( 89. 31 
159 

2 ( 1. 3) 
5 ( 3 .1) 

33 ( 20.8) 
119 ( 74.8) 
159 



Appendix Table D3. Continued. 

El 2-WAY REGION ANALYSIS: WEST729, CENT729 
VARIABLES USED: 36, 11,49,21,35,34,40 
OVERALL ACCURACY: 88.8 PERCENT 

CALCULAT!D CORRECT DECISION (PERCENT) 

DEc:srON --------------------------

WEST729 
C.ENT72B 

TO'!'AL 

WEST72B 

178 ( S9.0l 
22 ( 11. 0) 

200 

CENT729 

22 ( 11.3) 
172 ( 88.7) 
1 94 

168 

Fl 6-WAY RIVER ANALYSIS: ASIA729, YUK729, KUSK729 1 9RIS729, CENT729, SE3C729 
'lAR!ABLES SSED: 7, 36,34,21,35, 5,11,U2,49, 1,39,44,48,59 
JVERAL~ ACCURACY: sa.3 ?ERCENT 

--------------------------------------------------------------------------------------·----
GALC!JL.AT~D CORRECT :ie:crsroN (?ERCENT) 

:JEC!S!ON -------------------------------------------·-·--------------------------------ASIAi29 YUK729 KUSK72B 8RIS72B CENT'i'29 SE9Ci29 
--------------8-------------------------------------------·---------------------------·----
ASIA729 120 64.Sl 12 6.0) 10 ( 5.0) 10 5.0) 39 
':''JK729 21 11. 3) 121 50.5) 39 ( 19.5) 27 13.5) 10 

KUSK729 211- 12.9) 30 15.0) 92 ( 41 .0) 34 17 .0) 3 
3R!.S729 a lJ. 3l 16 d.OJ 50 25.0) 121 60.5) ;1 
CENT729 12 6. 5) 18 9. :)) 1 a 5.0) 4 2.0) 104 
SE3C72S • 5) 3 1. 5) 9 4.5) 4 2.0) 29 

TOTAL i86 200 200 200 1911 

al 5-~AY RIVER ANALYSIS: ASIA723, !UK729, KUSK723, 9RIS729, CENT729 
VARIABLES USED: 6,35,311,16,36,11 1 1,17,~2,22,39,ijil 
OVERALL ACCU~ACY: 59.3 ?ERCENT 

CALCULATED CORRECT DEC:S!ON (?ERCENT) 

( '9. 6) 
5.2) 
1. 5) 
5.7) 

53. 5) 
HI.~) 

:Ec:sroN ------------------------------·-~----------------------~---------ASIA729 YUK723 KUSK729 9RIS723 CENT729 

------------------------------------------------------------------------------ASI.1.7.29 124 66. 7) 15 7,5) 12 6.0) 10 
YUK723 ;9 10.2) 114 57.0) 40 20.0) 25 

!<USK729 21 , 1. 3) 36 18.J) 87 43.5) 33 
3RIS729 3 4,3) 17 8,5) 47 23.5) 124 
CENT729 14 7.5) 18 9.0) 14 7,0) 8 ( 

TOTAL 186 200 200 200 

~) 4-«AY RIVER ANALYSIS: ASIA723, YUK723, KDSK729, 3RIS729 
~AR!ABLES USED: 7,34,59,36 1 11,32,42,21,35 
OVERALL ACCURACY: 60.7 ?ERCENT 

5.0) 
12. 5) 
16. 5) 
62.0) 

4.0) 

-~---------------------------------------------------------------CALCULATED CORREC'!' DECISION (?ERCENT) 

DEc:s:oN ----------------------------------------------------.i.SH72B YUK729 KUSK72B 3RIS72B 

------------------------------·---------·~·----------------------ASU729 139 711-.7) 21 10. 5) 19 9.5) 9 ( II-. 5) 
YUK72B 17 9; 1) 122 51 .0) 38 19,0) 27 ( 13.5) 

KUSK729 20 10,8) 37 18. 5) 90 45.0) !IQ 20.0) 
3R!.S723 10 5. 4) 20 10,0) 53 26.5) 1211 ( 62.0) 

T'JTAL 186 200 200 200 

37 i9. 1) 
3 4. 1) 

3 ~.,) 

, J 5.2) 
131 67.5) 
1911 

2 1. 3) 
2 1. 3) 
3 1. 9) 
3 1.9) 

38 23.9) 
111 59.3) 
159 



169 

Appendix Table 03. Continued. 

I) 4-WAY RIVER ANALYSIS: ASIA72B, YUK72B, KUSK729, CENT72B 
VARIABLES USED: 6,34,21,35, 1,11, 9,~2,36,22,39 
OVERALL ACCURACY: 65.6 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION -------------------------------------------------··· ASIA72S YUK729 KUSK72B CENT72B 

----···------------------------------------------------------·---ASIA729 123 66.1) 1 u 7.0) 15 ( 7.51 
YUK72B 17 9. 1) 120 60. 0) 39 ( 19.5) 

KUSK729 30 16.1) 46 23.0) 131 ( 65.51 
CENT729 16 8.6) 20 10.0) 15 ' 7.51 

TOTAL 186 200 200 

Jl 3-WAY RI'IER ANALYSIS: ASlA729, YUK729, KUSK729 
VARIABLES USED: 6,35,12,34,~2,39,55 
OVERALL ACCURACY: 69.l PERCENT 

CALCULATED 
DECISION 

CORRECT DEC:S!ON (PERCENT) 

ASIA.729 YUK729 KUSK72S --------------·------·------------------------------
ASIA72B 142 76.3) 22 11. 0) 26 13.0l 

Y'JK72S 13 7.0) 128 54.0) uo 20.0) 
KUSK72S 31 ( 16.7: 50 25.0) 134 57.0l 

TOTAL 196 200 200 

------~----------------------------------·~---------

34 ( 17.5) 
8 ( 4. 1) 

15 ( 7.7) 
137 ( 70.61 
194 
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Appendix Table 04. Decision arrays for brood year 1973 chinook salmon 
caught as immature age l.3's in 1978. 

A) 4-WAY REGION ANALYSIS: ASIA739, WEST73B, CENT73B, SEBC73B 
VARIABLES USED: 9, 7,34,21,25,411,53 
OVERALL ACCURACY: 69.2 PERCENT 

CALCULATED ~ORRECT DECISION (PERCENT) 
DECISION ----------------------------------------------------ASIA73B WEST73B CENT73B SEBC73B 

------------------------------------------·----------------------ASIA739 75 ( 57.3) 25 12.6) 38 24.81 
WEST73B 30 ( 22.9) 162 91. 8) 9 ( s.9l 
CENT73B 25 ( , 9. 1) 10 5. 1) 85 ( 55.6) 
s;BC73B 1 ( .8) 1 .5) 21 ( 13.71 

TOTAL 131 198 , 53 

9) 3·'1AY REGION ANALYSIS: ASIA739, '1EST739, CENT73B 
VARIABLES USED: 21,52,34, 5,25,49,~4,17,31,36 
OVERALL ACCURACY: 68.3 ?ERCENT 

CALCULATED CORRECT JECISION (PERCENT) 

DEC!SIJN ----------------------------·----------

ASIA739 
WEST739 
CENT73B 

TOTAL 

ASIA73B WEST73B 

77 58.8) 26 
33 25.2) 159 
21 : 16 .al 13 

131 198 

13. 1 l 
30.3) 

6.5) 

CE~T73B 

36 ( 23.5) 
14 ;J.2) 

103 ( 67.3) 
i53 

C) 3-'1AY ~EGION ANALYSIS: ASIA73B, 'oEST739, SS3C73B 
VARIABLES USED: 7,34,25,21,26,32 
OVERALL ACCURACY: 32.9· PERCENT 

CALCULATED CORRECT JECISION (PERCENT) 

DEC!SlON ---------------------------------------

AS!.\739 
',o/EST739 
SE3C'33 

TOTAL 

ASI.\738 

95 ( 
34 ( 
2 ( 

131 

72.5) 
26.0) 

1. 5) 

WEST73B 

26 
171 

1 ( 
198 

13.1) 
a6.4l 

.5) 

SE3C73B 

16 '.2) 
4 ( 2. '.l) 

176 ; S9.dl 
196 

9 
4 

22 
161 
196 

OJ 3-~AY REGION ANALYSIS: WEST73B , CENT73S, SESC73B 
VARIABLES USED: 7,34,21,25,44,11,53,23, 5,27,59,31,51 
OVERALL ACCURACY: 84.5 ?E~CENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

',o/EST73B 
CENT738 
SEBC739 

TOTAL 

WEST73B CENT73B 

177 
i 9 
2 

198 

89. 4) 15 
9. 6) 123 
1. 0) 14 

153 

~ Q. 5) 
30.4\ 
9. 2) 

.3E9C73S 

5 3. 1) 
25 ' 1 3 . 3) 

164 : 33.7) 
116 

II. 6) 
2.0) 

11. 2) 
82. 1) 
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Appendix Ta~le 04. Continued. 

E) 2-WAY REGION ANALYSIS: ASIA73B, WEST73B 
VARIABLES USED: 6,50,25,26,16,39 
OVERALL ACCURACY: 81.0 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION --------------------------

AS!A73B 
WEST73B 

TOTAL 

ASIA73B 

99 ( 75.6) 
32 ( 24.4) 

131 

WEST73B 

27 ( 13,6) 
171 ( 86.4) 
198 

~) 2-WAY REGION ANALYSIS: WEST73B, CENT73B 
VARIABLES USED: 21,52,49,35,51,11,31,37 
OVERALL ACCURACY: 89.8 PERCENT 

CALCULATED CORRECT ~ECISICN (PERCENT) 
DECISION --------------------------

WEST73B 
CENT739 

TOTAL 

WEST73B 

177 ( 89. 4) 
21 ( 10.6) 

198 

CENT73B 

15 ( 9.8) 
138 ( 90.2) 
153 

G) 5-~AY RIVER ANALYSIS: YUK739, KUSK739, BRIS739, CENT739, SEBC73B 
VARIABLES USED: 9,52, 7,34,21,44,26, 1, S,50,57,31,55,23,25 
0VERALL ACCURACY: 66.0 PERCENT 

CALCULATED CORREC7 ~EC IS ION (PERCENT) 
DECISION -------------------------------------------8·--·--·--------------

YUK73B KUSK73B BR!S738 CENT73B SEBC73B 
--·-------------------------·----------------------------4-·------------------

YUK738 106 ( 53,3) 18 20.0) 14 7.0) 14 9.2) 3 ( 1. 5) 
l<'JSK73B so ( 25.1) 45 50.0) 33 16.6) 5 3. 3) 3 1. Sl 
SRIS738 28 ( 14.1) 19 21.1) 146 73, 4) 9 ; . 9) 2 1. 0) 
CENT73S 12 { 6.0) 7 7.8) 5 2.51 110 71. 9) 28 14. 3) 
SE3C73B 3 ( 1.5) 1 1. 1 ) 1 .5) , 5 9.3) :60 ( e1. 61 

TOTAL 199 90 199 153 ~96 
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Appendix Table DS. Decision arrays for brood year 1974 chinook salmon 
caught as immature age l.3's in 1979. 

A) 4-WAY REGION ANALYSIS: ASIA74B, ~EST743, CENT74B, SEBC74B 
VARIABLES USED: 9,27,34,16,36, 5,53,34, 6,28,22,39,50 
OVERALL ACCURACY: 68.9 PERCENT 

~--------•~-------------·------•-----------....._------------w•------
CALCULATED CORREC' ~Ec:sroN (?ERCENTJ 

DEC!SION ----------------------------------------------------ASIA743 CENT74B SEBC748 
---------------w••------------------•-----------•-------·--------
ASIA 743 109 73 .2) :9 9.5) 7 ( 9,3) 
WEST74B 24 16. 1) 155 73.3) a ( 10. i) 

c::NT748 6 4 ,0) 18 9. i) 39 ( 52.·J) 
SC:3C748 10 6.7) 5 2.5) 21 ( 28.0) 

TOTAL 149 198 75 

3) 3-~AY REGION ANALfSIS: ASiA7U3, ~EST7U3, :EN,748 
1ARIABLES USED: 5,16,34,25,27 
OVERAL~ ACCURACY: 76.7 ?ERCENT 

CALC~LATED CORRECT DECISiON (?ERCENT) 

DEc:sroN ---------------------------------------ASIA748 :ENT748 

i\S:A743 11 3 75,3) 18 9. 1) ~ 1 il.l.7) 
w::s:-~s 25 16. 3) 150 30. 3) ·2.0) 
CEN':''.'~3 11 7,~) 2~ 11J. ., 55 7 3.3) ... 

T:::'AL 149 ~:; 3 -5 

9 4.6) 
9 4.5) 

37 19,0) 
140 71. s) 
:95 
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Appendix Table D6. Decision arrays for brood year 1975 chinook salmon 
caught as immature age l.3's in 1980. 

A) 4-WAY REGION ANALYSIS: ASIA158, WEST758, CENT75B, SEBC75B 
VARIABLES USED: 6, 7,34,17,31,44,35,30,57 
OVERALL ACCURACY: 71.8 PERCENT 

-----------------------------------------------------------------CALCULATED CORRECT DECISION (PERCENT) 

DECISION ·-----·-----·--·-·---·············-····-------------ASIA75B WEST75B CENT75B SEBC75B 

--------------------------------------------~--------------------ASIA75B 71 ( 72.4) 4 ( 2.0) 9 ( 14. 1) 2 ( 1.0) 
WEST75B 6 ( 6. 1) 168 ( 34.11) 9 ( 14. 1) 12 ( 6.0) 
CENT75'9 20 ( 20.4) 17 ( 8.5) 35 ( 54.7) 35 ( 17.5) 
SEBC75B 1 ( 1. 0) 10 ( 5.0) 11 ( 17.2) 151 ( 75.5) 

TOTAL 98 199 64 200 

-----------------------------------------------------------------
B) 3-WAY REGION ANALYSIS: ASIA753, WEST75B, CENT75B 

VARIABLES USED: 6,26,53,34,21,31,35 
OVERALL ACCURACY: 75.9 PERCENT 

CALCULATED 
DEC!SibN 

ASIA758 
WEST758 
CENT753 

TOTAL 

CORRECT DECISION (?ERCENT) 

ASIA75B 

71 ( 72.'I) 
8 ( 8.2) 

19 ( 19,4) 
98 

WEST75B 

5 ( 2.5) 
175 ( 87.9) 

19 ( 9. 5) 
199 

CENT75B 

10 15.6) 
l 1 ( 17.2) 
43 ( 67.2)" 
64 

Cl 3-WAY REGION ANALYSIS: ASIA75B, WEST75B, SEBC75'9 
VARIABLES USED: 6, 7,34,17,31,44,35,39,21,52,57,30,58 
OVERALL ACCURACY: 88.2 PERCENT 

CALCULATED 
DECIS:ON 

ASIA75B 
WEST753 
SE3C75B 

TOTAL 

CORRECT DECISION (PERCENT) 

ASIA75B 

79 ( 80.6) 
15 ( 15.3) 

4 ( 4. 1) 
98 

WEST75B 

5 ( 2.5) 
184 ( 92.5) 

10 c ;.oi 
199 

4 2.0) 
13 ( 6.5) 

183 ( 91.5) 
200 

Ol 3-WAY REGION ANALYSIS: WEST75B, CENT75B, SEBC75B 
VARIABLES USED: 6,34,21,35,48,60 
OVERALL ACCURACY: 16.9 PERCENT 

CALCULATED CORRECT DECISION (PERCENT) 
DECISION ---------------···-------------------·· 

WEST75B 
CENT75B 
SEBC75B 

TOTAL 

WEST75B 

177 ( 88.91 
14 ( 7.0) 
8 ( 4 .OJ 

199 

CENT75B 

12 C 18.Sl 
43 ( 57.2) 

9 ( 14. 1) 

64 

SEBC75B 

10 ( 5.0) 
41 ( 20.5) 

1119 ( 74.5) 
200 

---~-------------------·--~-------------------------
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Appendix Table D6. Continued. 

E) 2-WAY REGION ANALYSIS: WEST758, CENT75B 
VARIABLES USED: 6,36,21,22 
OVERALL ACCURACY: 86.9 PERCENT 

~~--------------··~-------------------~ CALCULATED CORRECT ~EC!S!CN (PERCENT) 

DECISION --------------------------

WEST759 
CENT75B 

TOTAL 

WEST758 

184 ( 92.5) 
15 ( 7. 5) 

199 

CENT'753 

12 ( 13. 3) 
52 ( 91. 3) 
64 

Pl 6-WAY RIVER ANALYSIS: ASIA75B, YUK753, KUSK753, 3RIS75B, CENT753, 3EBC753 
VARIABLES USED: 6, 7,34,17,30,35,i2,:i4,31,48,58,11 
OVERAL:. ACCURACY: 60.4 ?EF!'.:ENT 

CALC:JLA:":::> ::RRECT DEC:.SIJN (PERCENT) 
DECISION -·---------~------------------------------------------------------------4-----

ASIA75B '~!JK75B KUSK75B 3RI.S75B :::::NT7S3 5::3C75B 

---------------·--------------------------·----~-------------~~----~~-----~~--------------~ ASIA75B 71 ( 72. I.I) 2 1 ~ J) 4 2. 1) 1 ' .5) \ 

'!!JK759 5 ( s. 1) 144 72. ::n 26 13. :.i) 29 ( 14. 7) 

KUSK753 10 ( 10.2) ~ 9 9.5) 16 u9,5) 58 ( .29. ij) ' BRIS'753 0 [ .0) 16 s. :J) 54 27.9) 95 ( :.i8.2) 
CENT75B 12 ( 12.2) 1 J :: rn ..,..c\.11 6 3. 1) 9 :.i. 6) 
.SEBC75B 0 ( .O) 1 ~c5} a 4. 1) 5 2.5) 

TOTAL 98 200 194 '17 

G) 5-~A'! RIVER ANALYSIS: ASIA753, YUK753, !<USK75B, 3R!S753, ~EN7'.'5B 

VARIABLES USED: 6,17,26,53, 1,52,44;34,21,2'7,31,22 
OVERALL ACCURACY: 61.4 PERCENT 

CALCULA7EJ CORRECT DECISION (?ERCENT) 

11 17. 2) 
':l. 3) 
5. 3) 

2 . . ' 
~ D I j 

3J -6.9) 
• J . 5. 5) 
5.; 

DEC!.S!JN -----------------------------------------------------------------ASIA753 '!UK753 KUSK758 3RIS753 CE~l7'.'53 

-----~------------------------------~-----------------------------------------AS!A'.'53 55 66.3) 2 1.0) 4 2. 1) . 5) 
'!!JK753 5 5. 1) 150 75.:J) 20 10. 3) 29 ! ~ u. 7) 

KUSK753 11 11.2) 21 '0. 5) 99 51 .J) 58 29.4) 
3RISi5B 0 .0) 14 ., .CJ 63 32.5) 100 50.8) 
CENT753 17 17.3) 13 6.5) a 4,:) 9 ( 4.6) \· 

TOTAL 98 200 194 197 

H) 5-WAY RIVER ANALYSIS: ASIA753, '!UK75B, K!JSK75B, 3~!3759, SE3C753 
VARIABLES USED: 6, 7,34,1'.',J5,12,31,5d,48,44,27,26,39,32 
OVERALL ACCURACY: 67.3 PERCENT 

CALCULATED :ORREC7 JECISION (?!RCENTI 

t1 ·- . 2) 
'J.~l 

3 
, ... -1 

2 3. ! ) 
:Jl 54.,) 
64 

DEC:SION -----------------------------------------------------------------
ASIA759 '!'.JK'.'53 '<U.SK753 3RIS753 SE:3C53 

--------··~---~·-----~------------------------------------------------~-------ASIA753 71 72.4) 2 1 oO) 4 2. 1) 3 ( 1. 5) 4 2.0) 
YUK75B 5 6. I) 146 -3. 0) 24 12. ~) 29 14 .2) 15 3. 0) 

KUSK753 17 ( 17. 3) 25 i 2. 5) 102 52.5) 54 27. :.i) ~ ( 2. 0) 
3R!.S75B 1 ( 1.0) '3 9. :J) 57 29. 4) 106 53. 8) '7 ( 3,5) 
SEBC75B 3 ( 3. 1) ? 4.5) 7 3. 6) 6 3.0) :69 94.5) 

TOTAL 98 200 114 '?7 200 

i. 5) 
• 4 '7.0) 

1. 5) 
5 3. J) 

2: '3. 5) 
1 .. 7 -; . 5' 
2.'J-J 
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Appendix Table D6. Continued. 

I) 4-WAY RIVER ANALYSIS: ASIA75B, YlJK75B, KUSK75B, CENT75B 
VARIABLES USED: 6,17, 7,34, 5,35,44,30,32,31,40,50 
OVERALL ACCURACY: 75,4 PERCENT 

CALCULATED CORRECT ~ECISION (PERCENT) 

DECISION ----------------------------------------------------ASIA75B YUK753 KUS!C75B CENT75B 

-----------------··-------------------------------------------·--ASIA75B 73 74.5) 2 1. 0) 5 2.6) 10 ( 15. 6) 
YU!<75B 4 4. 1) 154 7". 0) 23 11. 9) 6 ( 9.4) 

KUSK75B 5 5 .1) 30 ~;.oJ 155 79.9) 3 ( 4.7) 
CENT75B 16 16.3) 14 7.0) 11 5.7) us ( 70. 3) 

TOTAL 98 200 194 64 

J) 4-WAY RIVER ANALYSIS: ASIA75B, YUKi5B, KUSK75B, SEBC75B 
VARIABLES USED: 5, 7,34,17,~6,31,44,35,59,48,52,39,32,25 1 55 
OVERALL ACCURACY: 81,1 PERCENT 

CALCULATED 
DECISION 

CORRECT DEC!SION (PERCENT) 

ASIA75B YUK75B KUSK75B SEBC75B 

------------------------------------~-~--------------------------ASIA75B 75 76.5) 2 1. 0) 4 2. 1) 3 ( 

YUK759 5 5. 1) 160 ' 80.0) 23 11. 9) 18 ( 
KUSK75B 16 15, 3) 30 15. 0) 158 81 . 4) 6 ( 

SEBC759 2 2.0) 3 4 .0) 9 4.6) 173 ( 
TO:'AL 98 200 194 200 

Kl 4-WAY RIVER ANALYSIS: YUK75B, KUSK758, 9RIS75B, CENT759 
VARIABLES USED: 36 1 17 1 9,11,35,44,34,22,60,24,52 
OVERALL ACCURACY: 66.0 ?ERCENT 

CALCULATED 
DECISION 

CORRECT DECISION (PERCENT) 

1. 5) 
9.0) 
3. 0) 

86.5) 

YUK75B KUSK75B BRIS759 CENT759 

-----------------~---------------------·-------------------------YUK75B 157 78. 5) 22 11.3) 25 12.7) 
KUSK759 20 10.0) 107 55.2) 61 31 .O) 
9R!S75B 11 5.5) 56 28.9) 103 52.3) 
CENT759 12 6.0) 9 ( 4,6) 8 4. 1) 

TOTAL 200 194 197 

L) 3-WAY RIVER ANALYSIS: ASIA75B, YUK75B, KUSK75B 
VARIABLES USED: 6,17,26, 5,34,44,31,52,"16 
OVER~LL ACCURACY: 82.4 ?ERCENT 

CALCULATED CORRECT DECISION (PERCENT) 

DECISION ---------------------------------------

P.SIA75B 
YUK75B 

KUSK75B 
TOTAL 

ASIA759 

79 c ·ao.6J 
6 ( 6. 1) 

1 3 ( 13. 3) 
98 

YUK75B 

4 ( 2.01 
166 ( 83.0) 
30 ( , ;. 0) 

200 

KUSK75B 

6 3. 1) 
26 ( 13.4) 

162 ( 83.5) 
194 

7 10.9) 
4 ( 6.3) 
3 ( 4.7) 

50 ( 78. 1) 
64 
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Appendix Table D6. Continued. 

M) 3-WAY RIVER ANALYSIS: YUK759, KUSK759, CENT75B 
VARIABLES USED: 5,17,36, 7,44, 9,34,52,30,50 
OVERALL ACCURACY: 81.2 PERCENT 

CALCULATED CORRECT ~EC!SION (PERCENT) 

DECISION ---------------------------------------YUK75B KUSK75B '.:ENT75B 

----------------------------------------------------YUK75B 159 79,5) 21 10.Sl : 10.j) 
KUSK75B 29 14 .5) 161.i 311. 5) 5 9,4) 
CENT75B 12 6.0) 9 ~.6) 31 79.7) 

TOTAL 200 1911 611 
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Appendix Table D7. Decision arrays for brood year 1976 chinook salmon 
caught as immature age l.3's in 1981. 

A) 4-WAY REGION ANALYSIS: ASIA76B, llEST76B, CENT76B, SEBC76B 
VARIABLES USED: 61 21,34,35,12,60 1 25,52,44, 11, 1 ,32,49,22 
OVERALL ACCURACY: 73.4 PERCENT 

CALCULATED CORRECT OEC!S!ON (PERCENT) 

DECISION ----------------------------------------------------ASIA75B WEST76B CO:NT76B SEBC76B 

--------------------------------------~--------------------------ASIA76B 163 81.9) 3 1. 5) 12 ( 6.0) 12 
WEST76B 7 3,5) • ~c: 

I?..- 77. ;) 28 ( 111.0) 5 
CENT76B 17 8.5) 28 14. 0) i27 63.;J 42 
S:C:i3C76B 12 6.0) 14 7.0) 33 ( 16.5) 141 

TOTAL 199 200 200 

3) 3-WAY REGION ANALYSIS: ASIA769, WO:ST76i3, CENT76B 
VARIABLES USED: 7,21,35,17,60,44,34,25,52,49,32 
OVERALL ACCURACY: 81.8 PERCENT 

C.l.LC:JLATED 
DECISION 

AS:A75ll 
llEST763 
c;;;n; 6.3 

TO~AL 

CORRECT DEc:.s:oN (?ERCENTJ 

ASIA76B •,.rEST75ll CENT76B 

175 
5 

17 
1 99 

88. 4) 7 
3, 0) 164 
8.5) 29 

200 

3. 5) 21 
32.:l 29 
14, 5) 150 

200 

10.5) 
1 ll.;) 
75.0J 

200 

CJ 3-WAY REGION ANALYSIS: llEST76B, CENT76S, SE3Ci6B 
VARIABLES USED: 36,12,30,24,27,57,51,21,34, 5,44,58 

"OVERALL ACCURACY: 74.0 ?ERCENT 

CA!..CULATO:D 
:i::-c:s:o?~ 

·..;::S!76B 
CENT76.3 
SC:S".:768 

TOTAL 

CORRECT DECISION (PERCENT) 

\o/O:ST76B 

156 
35 ( 
9 ( 

200 

78.0) 
17 .5) 
4.5) 

CENT76B 

30 ( 15,0) 
1 31 65.;) 

39 ( 19.;) 
200 

SE9C76B 

5 3, OJ 
37 ( 18.5) 

157 ( 78.5J 
200 

( 6.0) 
( 2.5) 
( 21 .OJ 
( 70.5) 

D) 6-WAY RIVER ANALYSIS: ASIA76B, Yt.JK76B, KUSK76B, BRIS769, CENT769, SEBC76B 
VARIABLES USED: 6, 7,34,17,25,52,44,25,11,27,54, 9,60,24,59,39 
OVERALL ACCURACY: 59.6 P!RCENT 

CALCULATED CORRECT ~ECISION (PERCENT) 

DECISION ------------------------------------------------------------------------------ASIA76B YUK76B KUSK76B BRIS76B CENT76B SO:BC763 

------------------------------·------------------------------------------------------------ASIA76B 150 ( 75.4) 4 2.0) 3 ( L5) , • 5) 15 7.5) 10 5.0) 
YUK76B 9 ( 4.5) 107 53,5) 45 ( 22.5) 21 10.5) 11 5.5) 5 2.5) 

KUSK76B 14 ( 7.0) 43 21. 5) 86 ( 44.0) 27 13.5) 15 7.5) 2 1. 0) 
9RIS76B 0 ( .0) 24 12.0) 37 ( 18.5) 123 61. 5) 15 7.5) 7 3,5) 
CENT76B 17 ( 8.5) 19 9,5) 24 ( 12.0) 18 9.0) ·113 56.5) 43 ( 21.5) 
SEBC76B 9 ( ·4. 5) 3 1. 5) 3 ( 1. 5l 10 5.0) 31 15.5l 133 ( 66.5) 

TOTAL 199 200 200 200 200 200 
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Appendix Table D7. Continued. 

E) 5-~AY RIVER ANALYSIS: ASIA76B, YUK76B, KUSK76B, BRIS763, CENT76B 
VARIABLES USED: 6,21,35,311,60,25,52,12,24,59,44,17,39,31 
OV~RALL ACC~RACY: 62.1 PERCENT 

CALCULATED 'CORRECT DECISION (PERCENT) 

DECISION -----------------------------------------------------------------ASIA76B YUK76S KUSK76B BRISi6B CENT76B 

----------------------------------------------·-------------------------------ASIA763 164 82.4) 3 ( 4,0) 5 2.5) 3 ( 1.5) :6 8.0) 
YUK76B 6 3.0) 106 ( 53.0l 47 23.5) 23 ( 11.5) 10 5.0) 

KUSK76B 11 5.5) 37 . ?3.5) 91 45.5) 36 ( 18.0) 16 8.0) 
9R!S769 0 .0) 33 t6.5) 37 18.5) 116 ( 58.0) ~; 7 .5) 
CENT769 18 9.:l) :6 s ,0) 20 ' 10.0) 22 ( 11.0) 143 71.5) 

TOTAL 199 200 200 200 200 

----------------------------------------------·----------------T--------------
o) 5-~AY RIVER ANALYSIS: YUK753, ~USK76B, 3R!S76B, CENT766, SE3C766 

VARIABLES USED: 36,12,35,2 1 ,3u,211,su,59,32, 9,39,30 
OV~RALL ACCURACY: 59.7 ?ERCENT 

CALCULATED CORREC7 :)EC!SI~N (PERCENT) 
DECIS!JN -----·----------------------------------------------------------· YUK76B KUSK75B BRIS75B CENT'.'68 SEBC76B 

------------------------------------------------------------------------------YUK756 107 53. 5) •3 21. 5) 24 12 ,) ) 12 6.0) 4 
K':S!<?5S 46 23.0) 93 49.0) 23 l!.I,'.:) 15 7,5) 3 
BRIS75S 29 14. 5 l 37 , 9. 5) 122 51. J) 16 8.0) ~ 

I 

c:::r:76a 14 7.0) 13 9. J) 13 3.0) 119 59.5) 35 
S0:3C766 4 2.0) 4 ( 2 .Ol 9 ~ .o) 38 ( ~ 9 .o) 151 

TOTAL 200 2'JO 200 2JJ 200 

Gl 5-WAY RIVER ANALYSIS: ASIA766, Y'.JK768, 3RIS?53, :E:NT753, SE3C756 
VARIABL!S USED: 6, 7,34,17,35,12,60,54,27 ,44, 9,59,39,26,25 
OV!RALL ACC~RACY: 68.3 ?!RCENT 

CA~CULATED CORRECT o::c:s:oN (PERCENT) 

( 2.0) 
( 1. 5) 

3, 5) 
t 7. 5) 
75.5) 

DECISION --------·--------------------------------------------------------ASIA76B ~UK76B BR!S76B C!:NT763 SESC763 

------------------------------------------------------------------------------ASI.l.768 155 77 .9) 5 3.0) • 5) 19 
Y'..:K75B 15 7.5) 1 34 ( 57 ,'.)) 29 ! 4. 5) 14 

BRIS76B z 1.0) 37 ( 18.5) 138 59. 0) 2-1 
CENT76B 17 8.5) 19 ( 9.5) 21 '.O. S l 118 
SEBC766 10 5.0> 4 ( 2.0) 11 5,5) 28 

TOTAL 199 200 200 200 

Hl 4-WAY RIVER ANALYSIS: AS!A76B, YUK763, BRIS758, CENT758 
VARIABLES USED: 6, 2 1 , 35, ~O, 34, 1 6, 11, 54, 17, ~LI, 59, 3 1 , 25 
OVERALL ACCURACY: 72, 7 ?ERCE~IT 

CALCULATED CORRECT DEC!SION (~ERCENT) 

9.5) 
7 ~' .v I 

~0.5) 

59.0) 
14.0) 

DECISION ----------------------------------------------------ASIA76B ~'.JK76B BRIS76B CENT76B 

------------------·--------------------------------------------·-AS!A76B 171 35.9) 11 5.5) 3 1. 5) 18 9,Q) 
~UK756 10 5.0) 131 ( 55. 5) 311 17 ,OJ 18 9.0) 

BRIS76B 2 1 ,0) JS ( 19.0) 139 59. 5) 24 12.0) 
CENT769 15 a.oi 20 '. 10,0) 211 12.0) 140 70.0) 

TOTAL 199 2'}0 200 200 

-----·-----~----------------·--·~----------------·---------------

12 5.J) 
7 3.5) 
5 ( 2.5) 

39 ( 19.5) 
137 ( 63.3) 
200 
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Appendix Table D7. Continued. 

I) 4-WAY RIVER ANALYSIS: ASIA76B, YUK76B, BRIS76B, SEBC76B 
VARIABLES USED: 6, 7,3u,3s,17,60,54 
OVERALL ACCURACY: 79.4 PERCENT 

CALCULATED CORRECT :lEc::s:::oN (PERCENT) 

DECISION ----··-------------------------------------········-ASIA76Cl YUK76Cl 9RIS76B SEBC76B 

--------------------·--------------------------------------------ASIA75B 178 99.4) 8 ( 4.0) 2 1.0) 22 
YUK76B 10 5.0) 150 ( 75.0l ..11 20. 5) 9 

9RIS75B 3 1. 5) 33 ( 16. 5) ; !12 71 .0) 5 
SEBC'.'58 8 4.0) 9 ( 4.5) , 5 7. s) 164 
- TOTAL 199 200 200 200 

J) U-~AY ~IVER ANALYSIS: ASIA76a, YUK763, CENT76B, SE3C76B 
VARlABLES USED: 6,21,3u,12,35,60,2s,52,59,32,39,11 
OVERALL ACCURACY: i3.0 ?ERCENT 

CALCULATED CORRECT OECIS!ON (?ERCENT) 

11 .0) 
4.5) 
2.5) 

82.0) 

:lEC!S::N ------------------------------------------------··--ASIA76B YUKi66 CEN776B SE3Ci63 

---------------------------------------------------·-------------ASIA753 164 92.4) 6 3.0) 1 8 9.0) 
Y'JK763 11 5.5) 160 30.0) 2~ 14.S) 

CE:N1'76B 1 s 7. 5) 28 ' 14. 0) '2:l 50.0) 
SE3C763 9 4. 5) 6 3. '.)) 33 16. 5) 

TCTAL 199 2:0 2~'.l 

Kl 3-~AY RIVER ANALYSIS: YUK76B, CENT'.'56, SE3C'.'5B 
VARIABLES USED: 36,12,21,34,60,54 
OVERALL ACCURACY: 75.5 PERCENT 

CALCUi...~:'EO 

:JEC!S:JN 
CORRECT OECISION (PERCENT) 

YUK76B CENT76B SE3C76B 

----------------------------------------------------YUK75B 173 86.;) 28 14.0) 6 3,0) 
:ENT75a 211 12.0) 132 66.0) ;i5 23.0l 
SE3C769 3 1. 5) 40 20.0) 148 711.0) 

TOTAL 200 200 200 

L) 3-WAY RIVER ANALYSIS: ASIA769, YUK76B, CENT16B 
VARIABLES USED: 6,21,35,60,34,16,11,39,17,25,31 
OVERALL ACCURACY: 81.1 PERCENT 

CALCULATED CORRECT ~ECISION :?ERCENT) 

DECISION ----------·--------------------------~ 

ASIA76S 
't'UK75B 

CENT76B 
TOTAL 

ASIA76B 

172 
10 
17 

199 

86, II) 
5,0) 
8.5) 

12 
166 
22 

200 

'!UK76B 

6.0J 
83.0) 
1,. 0) 

CENT76B 

21 10. 5) 
31 ( 15. 5) 

148 ( 74.0) 
200 

13 6.5) .. ' 3,5) \ 

41 ( 20,5) 
139 59.5) 
200 
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Appendix Table 07. Continued. 

M) 3-WAY RIVER ANALYSIS: ASIA76B, YUK76B, SEBC768 
VARIABLES USED: 6, 7,34i17,35,60,39,11 
OVERALL ACCURACY: 87.8 rERCENT 

-----------~---------~------------------------------CALCULATED CORRECT: DECISION (?ERCENT) 

DECISION ---------------------------------------

ASIA768 
'!UK76B 

SESC76B 
_TOTAL 

ASIA75B 

180 
9 ( 

10 ( 
199 

90.;) 
4.5) 
;,O) 

YUK768 

10 ( 5.0) 
178 ( 39.0) 

12 ( 6 .O) 
200 

N) 2-WA'! R!'IER ANALYSIS: YUK76B, CENT'.'68 
VARIABL!S USED: 21,34,12,36,54,60 
OVERALL ACCURACY: 96.5 PERCENT 

CALCULATED CORRECT DEC!S:CN :?ERCENTl 

DECISION --------------------------

'!'.JK76.9 
CENT75B 

TOTAL 

YUK76B C!:NT76S 

174 ( 97.0) 28 '~-~: 
26 ( 13.0) 172 ( 36.J) 

200 200 

SESC758 

22 11.0) 
10 ( 5.0) 

158 ( 94.0) 
200 
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Appendix Table El. Estimates of the regional stock composition of brood 
year 1971 chinook salmon. caught as immature age 
l.2's in 1975. 

MONTH 10-uAY AREA N ASIA71A '"'EST71A CENT71A SEBC71A 
PERIOD 

JUNE 1-10 E70116 71 110,9 27.2) 2.0 ( , 9 .2) 53.6 311. 9) 3,5 ~., -\ 
I I• I I 

JUNE 1-10 E7552 32 611,0 20.7) 36.0 ( 20.7) 0 0 
JUNE 1-10 8046 26 0 15.8 ( 211. 5) 63.7 39.5) 20,5 29. 3) 
JU~E , 1-20 E7054 411 13.2 27.9) 70.7 ( 30.9) 12.a 31. 0) 3,2 ~ 3' \ ) 
JUNE 11-20 £7056 35 72. 7 19.2) 27.3 19.2) 0 0 
JUN~ , 1-20 £7556 111 49.9 25.5) 49.9 26.2) 0 i .2 5. 3) 
JULY 1-10• E7058 67 , 6, 3 19.2) 81. 5 19. 5) 0 2.2 5. ~) 
.JULY 1-10 £7558 a3 7.0 20.3) 87.6 22.8) 2.9 20.7) 2.5 7.3) 
JULY 1-10 E7560 28 76,3 20.Bl 23.2 20.9) Q 0 
JU:..'! 11-20 E601.16 46 0 12.2 16.6) 87.8 16. 6) 0 
""'.., •• 11 ....... 11-20 E6552 26 15.5 22c~) 0 83.4 22.0) 0 

Jl:!..Y 21-31 E7048 27 0 0 100.0 18.2) 0 
Ju:..,y 21-31 90116 42 81. 3 ~:.a' 0 18.2 11 .al 0 
v'ULY 21-31 80118 50 51.2 ;2.3~ 16.9 25.4) i 9. 1 32.5) 2.7 14. :.i) 

JUNE ALL E7C46 76 39 . 2 25. 1) 4. 3 ( 19. 1) 51.2 33.5) 4,il ,., • 3) 
JU~E A'• ~w E7054 ~4 13.2 27.1) 7J.7 30.9) 12.8 31 .0) 3.2 , 3. 1) 
JU~JE ALL E7056 44 72., , 7. 3) 27.9 17. 3) 0 0 
.. PJ~E A'' !.ow !:75116 29 7 • 5 34. 3) 7 ,II 30.6) 82.5 56.3) 2.7 30.9) 
JU~lE A', i...w E7552 32 5ll.J 20.7) 36.J 20.7) 0 0 
J"W!H: ALL E7556 ~2 J3, 1 -~ -\ 50.7 25.90 1., 5. 1) -.:: .. ~' J 

.;·;~E .i.LL. 30U6 34 0 211. 7 22.3) 52.2 34.3) 23.0 25.~1 
J9:J:...Y ALL. E60U6 49 ~ 1J • ~ '5. J) 0 39.1 16. 0) '.) 
'r•• .,, .... ..., __ ALL E6048 25 0 15. 1 25.9) 76.J 39.5) 9.0 25. '.') 
JUL'! AL.L E6050 46 19.2 29.6) 3,9 22.3) 57. 3 ~4.6) 9.6 25 .. 5: 
JU:.'{ ALL E5548 57 J 24.6 19.2) 70.S 27.ll :i.; :5 . 3) 
"'...:LY ALl.. E6552 38 0 15$7 , 8. 4) 34,3 19 . Jj) 0 
~u:.y A'• i...w E7048 27 0 0 100.0 15. 7) 0 
~r·. "' lol .., .... ALl.. E7053 72 18.7 23. 7) 79.5 24.9) 0.4 20.3) 1. 3 6.:;) 
~r:.y Ali.. E7553 90 8,9 19. 9) 36.2 22.1) o.s 19.5) 4. 1 7.3) 
iU' ·~ ., -· Ai..!.. E7560 32 6<1.0 20.") 36.0 20o7) 0 0 
Tf1J V v ....... ALl.. 8046 42 81. 8 17.9) 0 18.2 17.9) 0 
Jr.:~·! AL:. 8048 so 61.2 ( 32.3) 16.9 26. ") 1 ;. j 32.5) 2.7 : 4,.) 
JU~Y ALL 8056 28 13. 7' ( 31. 7) 96.3 34.3) o. 1 20.7) 0 
, .. ,,,._ 
"''-'-~:. i-10 s 75 38.3 ( 26.3) ~.4 19.2) 54.~ 311.0: 2.4 l 6' 9) 
J'.J~E 1-10 7 26 0 33,, 23.9) 60.9 23.9) 0 
.!\;NE 1-10 8 32 64.0 20.71 36.0 20.7) 0 0 
JUNE 1-10 9 26 0 15.8 24.5) 63.7 39,;) 20.; 29.3) 
JUNE 11-20 6 79 29.7 18.0) 67.4 , 8, 9) 0 3.0 5.5) 
JUNE 11-20 8 59 42.~ 22.2) 511.9 22.0) 0 2 ,, '. 5. 1 J 
JUNE 21-30 10 25 37.4 23.;) 52.6 23. 9) 0 ) 

JULY 1-10 1 43 17., 30.2) 15. 1 27.0) 6;.5 44 '9) 2.2 22.1) 
JULY 1-10 3 25 0 41. 9 29.2) 50.3 38.0) 7.3 22.7) 
JULY 1-10 6 78 15.5 22.~) S1. a 23.3) 1. 7 20.6) 1.0 s. ~) 
.n::.. y 1-10 8 111 13,9 1;, ii) a3.2 15. 7) 0 2.3 'I. -) 
JULY 11-20 3 68 0 7.5 16. 3) 89.S 25.91 3. :i 17.2) 
JULY , 1-20 10 32 1o.1 19. 0) a9.9 ( 19.0) 0 0 
JULY 11-20 11 46 0 12.2 ( 16,5) 87.8 16.6) 0 
JULY 21-31 1 25 0 0 95.6 22.3) 4.4 22.3) 
JULY 21-31 3 33 19. 7 34.2) 12.9 29.3) 59,3 49,ai 9. 1 27.6) 
JUL..Y 21-31 5 27 0 0 100.0 ( 19.2) J 
JULY 21-31 7 33 14, 5 29. 3) 12. 4 26.5) 73.2 ( 30.3) J 
JUL'{ 21-31 9 94 77.5 25.9) 5.0 19' 1) 17' 1 ( 25.0) o.:.i 1.3) 
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'Appendix Table El. Continued. 

MONTH 10-DAY AREA N ASIA71A \.IEST71A CEN1'71 A SE3C71A 
PE!IIOD 

JUNE ALL 3 36 46.1 I 36.6) 21. 7 30.6) 23.J 39.3) 9.2 , 2. •Cl) 

,JUNE ALL 5 89 36.2 23. 9) a.3 18. 3) 49. i 31. 1) 5.9 . ~. 3 
JUNE ALL 6 38 34.5 18.2) 53.~ 18, 2) 0 2.5 

, 
~. ~ ' 

JUNE ALL 7 43 0.9 25.2) '10.9 30. 7) 57. 1 ~3.0) .. 2 20.5. 
JUNE ALL 8 92 51. 8 18, 4) 47.4 , '.8, 1) '.) J.3 .j .2: 
JUNE A', .... 9 42 0 32. 3 21. 7) 50." 30. 5) 1 '.'. 3 ' 21. Jl 
JUNE ALL 10 33 52.5 21.0) 47.5 21 .0) 0 0 
JUNE ALL 11 31 4.4 32.3) o.o 26.5) 92.3 55 . 5) 3,3 31. 6) 
JULY ALL 1 38 13.2 21. 5) 1. 3 18. 1) 59.' 3!.I. 5) 10. ~ 20.;: 
JULY A'' .... 3 126 0 18. 1 1).3) 79.9 20.5) 3.0 13 .0) 
JULY ALL 4 30 0 7u,7 21. 3) 25.3 21. 3) 0 
JUL'! ALL 5 29 c 0 :cc.J , - ,... \ . '.v. 0 
.JULY ALL 6 92 11.z 2'. 1 ~ '.'i . 4 22. ij) 2.9 ·g. 5) o. !j 5.5) 
u"t.'LY ALL 1 46 '5.3 25.51 6.2 2, . 5) 7S,3 ·. '2'5. 5) 0 
JULY A'' 8 1.27 ~ !j. 0 , 

'U, 5 I 81. '.' 14. 9) 0 :i. 2 5.0) ..... 
.JULY ALL 9 94 77.; 25.9 1 5.0 : ·9. 1 ) 17. 1 2s.:i: o.~ 9,3) 
.JULY ALL 10 43 u.z 2!.l.:J' 9 u. 1 27 .3) , • 7 '7.8) J 
~"'ULY ALL 11 :19 10. 1 i 0. J) 0 89.9 16. 0) u 

JUNE 1-10 MS-l'A.C 133 18.3 18. 9) 16. 5 •5.3) 6 I. 1 2-9. 3} 3.6 14. 3) 
JUNE 1-:0 Ms-as !;Lj ?2. 1 , 17. 3) 27.9 17 . 3) 0 0 
JUNE 11-20 ~S-PAC 46 25.0 23.9) 25.5 I 25.5) 29.5 37. ~' 19.3 2~.0) 

JUNE 1 1-20 Ms-as '39 36.0 ~ 5. 1 ) 51. !j 15 . c; ·) 2.7 .. .:: 
JUNE 2 !-30 MS-i'AC 39 41. 3 34. ~) 2?.2 3'.J. ! ) , 3. ~ 36~ :; . 2. ~ 2 • . 5: 
v'UNE 21-30 Ms-as 30 36.~ ! ?1 ""I\ 

...... 11 53 . 5 21 c 9) J 
JULY 1 -10 MS-PAC 77 J 24.7 , 

1~.2) -5,3 "~. 2 / •J 

v'ULY 1-10 Ms-as 201 18. 3 '5. 3) 79.5 :6.3) 0.3 j ~ .... ' . • 4 f "" . 2) 
.JULY ~ ' -20 LBDN 70 a.5 1 3. 9) :i 11.. '. 3. 9 ~ J 
v"JLY ~ 1 -20 MS-PAC 9~ 5.7 21. 4) LI, 2 18. 7) 89. 4 35.6~ ' - 20.~) "'. 
JULY 11-20 ~s-as 86 9.6 20. 3) ?'6. J 23.0l ~ ~ • .J 23.2~ J. :i -;'. 7) 

JUL'i 21-31 ~S-PAC 212 38.3 17.4) 5.: 1).2) 51. 1 )., ... \ 
-~. 1, ~., 1 ~ ::i ' . -, 

.JUNE ALL LBDN 54 8.9 26 • .J 3. 5 23 . Z) -3,3 ~2. ? ~ ~.2 23.6) 
JUNE .!.LL MS-E'AC 218 211. 1 15. ~ 20.3 ' ~ . 

_, 
...J ,.., 2. -. j. 5 , ' 

Jt:~IE A'' !<1S-BS 213 45.7 13.0 53.2 , 12. 3) J . 3. ·~: 
.. _ 

,JULY ALL l.3DN 73 7. 3 1 3. 5 a - . 3 • . . 
JUL.'! A'' .... MS-PAC 383 24.9 14. 3 7.9 : 1 • ~ ~ - 2' 2. 3 . ~ • 5) 
,JULY ALL Ms-as 292 15.0 13.5 79.9 ( '~. 9) . 2 ~ 3 • ~ ' •• 1 3. 9) 
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Appendix Table E2. Estimates of the regional stock composition of brood 
year 1972 chinook salmon caught as immature age 
l.2's in 1976. 

MONTH 10-DAY AREA N ASIA72A WEST72A CENT72A SESC72A 
PERIOD 

JUNE 1-10 E7046 28 1. 5 31. 3) 22.) ( 31. 6 l 62.2 ;3.8) 13.9 32.5) 
JUNE 1-10 E7546 33 40.9 22.5) 0 59. 1 22.5) 0 
JUNE 11-20 E7054 25 39.2 35.2) 51. 3 33.;) 9.5 25.6) :) 

JUNE 11-20 E7056 46 23.0 24.1) 68. 1 24.7) 3.9 ( 18.8) 0 
JUNE 11-20 E7546 32 0 0 100.0 ( ;0.4) 0 
JUNE 11-20 E7554 29 18.5 29.51 58.5 30.6) 23. 0 ( 27.5) 0 
JUNE 21-30 E7550 30 0 28.3 18.6) 71. 7 18.6) J 
JUNE 21-30 ao54 42 29.5 30.4) 59,4 31. 9) 6.9 28.3) ~. i . ~ 15.5) 
JUNE 21-30 8056 25 0 92.0 12.5) 0 8.0 12.5) 
JULY- 1-10 E6046 29 0 12.0 16. 5) 88.0 16.;) 0 
JULY 1-10 E6050 25 0 0 100.0 20.0) 0 
,JTJL.Y 1-10 E6052 77 0 12. 1 10.7) 87.9 ( 10. 7) 0 
JULY 1-10 E6552 66 0 14.7 11. 7) 85.3 ( 11. 7) '.) 

JUI V 11-20 E6046 26 4.9 ( 30.5) 13.2 25.0) a2.o < 34.0) " .. 
JULY 11-20 E6048 90 0 15, 4 10. 4) 84.6 10.4) ·O 
JULY 11-20. E5050 29 0 0 '00.0 17 .8) :l 
JULY 11-20 E6052 42 0 0 100.0 ~ 3. :n J 
JULY 11-20 E7558 26 ~2.8 35.2) 42.3 32.4) 14.5 ( 26.9) 0 
JULY 11-20 8050 25 14. 1 32.9) 19. 2 27.5) 66.7 35.1) ') 

JULY 11-20 8056 u3 0 12.2 1;. 6) 27.8 ( 15.5) J 
JULY 21-31 £6048 26 0 , o. 1 ,~ .:)) 39.9 ( 17 .0) '.) 

JULY 21-31 E7058 28 58.5 ~;. 2) 36.2 ?$. 5) u.a 32.7) o.5 14. 1) 
JULY 21-31 801.18 40 12. 0 , 25.7) 24.4 22.1) 63.7 2a. 1) 

JUNE ALL E6044 31 '.) 22.3 1'.'. 7) '.''7 .2 ~7.7) ~ 
JUNE ALL E7046 34 J 39,9 24.0) 44. 3 30.2) 15. :i 22. 3) 
.JUNE AL.!. E7054 28 39.0 33.2) 54. 1 3 ~ . 3) 5.9 23.2) 0 
JUNE A' I .... E7055 45 23.0 24. 1) 68. 1 24.7) 3. :i 18.8) 0 
JUNE ALL. E7545 65 13, 5 15. 4) 0 35.5 15. 4) ) 

JUNE ALL E7550 46 0 41.4 15.9) 58.5 15.9) 0 
~'UNE .\.L.L. E7554 36 29.3 28.5) ; 1. 0 27.7) 1;.6 24.2) J 
JUNE ALL. E7556 27 22.2 37.4) JS.a 38. 3) 29. 1 4ll. 5) 0.7 20.6) 
JUNE ALL 8046 25 17 .o 39.6) 6.9 29.0) 53.3 56.9) 12.2 33.5) 
JUNE ALL 8054 65 23.4 20.6) 69.9 21. 1) 6.7 15,5) 0 
JUNE ALL 8056 25 0 92.0 12.5) 0 3.::J ~·2. 5) 
JULY ALL. E6046 60 0 17. 6 12. 6) 32.~ 12.6) J 
,nJL.Y ALL E6048 123 0 12.6 3. 9) 37.~ 3.9) 0 
JULY ALL E6050 511 0 0 10000 ~ 4. 3) 0 
JULY ALL E6052 119 0 0 :oo.o 31. •:l) 0 
JULY ALL E6546 311 33.0 31,91 4. 1 ( 20.3) 62.9 30. 6) 0 
JULY AL.L. E6552 75 0 12.9 ( 10.9) a1. 1 10.9) 0 
JULY ALL E7048 31 0 15.9 ( 21. s) ;9.7 33.2) 24.4 27.0) 
JULY ALL E7058 47 39,0 26.2) ~6.; ( 24.5) 14. 5 20.2) 0 
JULY ALL. E7546 28 0 26.B ( 19. 1) 73.2 19. 1) :l 
JULY AL.L. E75118 34 0 30.a c 17 .6) 69.2 17. Bl J 
JULY ALL. E7558 32 30.5 30.4) 50.4 ( 29. 3) :9.0 25.4) } 

JULY ALL. 8048 63 , 1. 4 20.9) 23.7 ( 18. 4) 54.9 22.8) 0 
JULY ALL 8050 26 19. 2 33.5) 17. 4 ( 26.aJ 53.4 311. 5) J 
JULY AL.!. 8056 51 14. 1 21. 8) 60.6 ( 2 3. 3) 25.3 21. 4) 0 
JULY ~L.L. 8058 29 11. 2 30.7) 81. 1 ( 36.1) 4.0 32.1) 3.1 ( 18. 3) 
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Appendix Table E2. Continued. 

MONTH 10-DAY AREA H ASIA72A ',j"EST72A CENT72A SEBC72A 
PEllIOO 

JUNE 1-10 5 28 1.5 31. 3) 22.3 31. 6) 52.2 53.Sl 13. j 32.5) 
JUNE 1-10 7 39 J4.0 20.7) J 56.0 ' 20.7) J 
JUNE 1-10 11 30 0 29 . 3 1 8. 5) 71. 7 : 8. 6) J 
JUNE 11-20 6 71 29.7 20 .5) 62. 1 20.4) 9. 1 15. 5) J 
JUNE 11-20 7 59 a 22.5 i 3. 1) 77 .5 1 3. I) ~ -JUNE 11-20 8 56 27. 2 27.0) 47.8 27.2) 23.5 30.0) I ,!I '. ~. 2) 
JUNE 21-30 7 30 0 28. 3 18.5) 71. 7 18.6) J 
JUNE 21-30 8 45 31. 5 25.6) 62.3 25.3) 5.5 19. J) 0 
JUNE 21-30 10 73 16. ~ 21. 3) 70.7 24.2) 7.3 22.5) 5, 1 12, S) 
JULY 1-10 1 109 0 0 100.J 32. 1) 0 
JULY 1-10 3 69 0 i 5. 2 11. 6) 84.3 11. 5) 0 
JULY 1-10 s 41 4!1,J 23. ~: .j.j. 9 25.2> 11. J 20. 7) 0 
JULY 1-10 11 29 0 12.0 :6. 5) as.a 16. 5) J 
JULY 11-20 1 161 0 ;.~ 7. 5) ?!I. 5 7.6) .J 

JULY 11-20 3 42 0 . 2 17. 0) '.) 19.3 17.0) 0 
JULY 11-20 7 34 :) 21.0 ~I . ~) 73.0 17,4) 0 
JULY 11-20 8 33 29.2 29.81 !Ill, 3 28. 4) 2?.5 27.0l J 
JULY 11-20 9 54 1 a. 3 23. 1) 1'.l.2 ' ~9.2) 56.5 24.6) 0 
JULY 11-20 10 58 18. 7 i 9.;) 70.3 20. 5) 10.5 16. 1) 0 
JULY 11-20 11 26 ~.; 30.5) 13. 2 25.J) 32. :J 34 • .J) 0 
JULY 21-31 1 26 G 10. 1 . ....... , 

: ' . ..;, 39.9 ' 1 1.01 J 
JULY 21-31 5 29 sa.; 1.11 • 2) 36.2 38.5) •.a 32.ii 0.6 ~ ~. : ) 
JULY 21-31 7 29 J 3u.2 ( . ? • !I) 55 .'l 19. ~) 'J 
JU!.'! 21-31 9 42 1<1, 1 25. ~' 22.3 22.,) 53.5 27.5) ·J I 

JUNE ALL 5 35 1.: 2s. 1) 31. 5 3'.l. 5) 53.: 47. ~) 3.5 2~.9) 
JUNE ALL 6 74 29. 1 2:J.:) 52.3 20 .• ) 3. 1 ~ 5.:)) J 
JUNE ALL 7 128 3,9 15.3) 12. 6 12. 3) ,3,5 17..) J 
su:1E ALL a 104 23.; 16.3) 59.7 '7 . :;) '. 5. 5 1 4. 3) J 
jUNE il.LL 9 46 18.3 ' 30.?l 3.2 22.7) 57 .1 43.0) 5. 1 23.21 
,J'J~lE ALL 10 96 1 0.9 ; 3 .2) .. 5.~ 2'. ~) 11. J 20.3) ., '0. 5) 
Jun AL:. 11 50 0 3 ~ . 7 ~ !+ • 3 ~ 53.J i ~. 3 ~ .J 
J':L'! ALL 1 296 .J 5.7 ~. 5) :J3. 3 5.5! 'J 
.:UL'! 1\1.:.. 3 133 0 22.2 r j. 2) ~7.3 . 9.2) J 
JULY il.LL 5 111 J ~ 5. 1 . 3 . .,) 5;,3 29. : ~ 2:i .~ 2 3. '; 
JULY ALL 5 47 39.:J 26.2) J6.5 2~. 5) • .j. 3 20.2) 
u'l.TL'! ALL 7 63 0 30.• ( . 3. 3) 6;. 5 , 3. 3 J 
JULY ilLL 8 74 36,9 21. 1) '• ,, ' .. _ ~ ..... · 1. '.)) . 3 • .j i7. 1) 
JULY ALL 9 96 14.2 17. 9) 2i:. 5 . .; . ~) 55.2 : g.;) 
JULY ALL 10 90 18. 1 17 .2) 6a.a I 3. 1 I 1 3. 1 '4. 7) 
JULY ALL 11 60 0 '7.o •:> ,., 

. - •~I 32 ... 12 . 5) J 

JUNE 1-10 LSON 56 .J ; 9 .1 '. 3. 2) 30. 1 ~ 3. 2) J 
JUNE 1-10 MS-PAC 73 ?.7 20. ~ ) 12.7 15,5) ""'7. ~ 21. 5) '\ 

JUNE 11-20 MS-PAC 98 J.5 15. ~ 1 21. 1 111. 3) ~s.~ 19.2) J 
,JUNE 11-20 MS-BS 173 20.~ I 3' 3) 6<1. 5 '. 3. 3) '5,J 11. 3) J 
JUNE 21-30 MS-PAC 47 s.; 23.Jl 22. 1 

( 2C.3) :2.2 26. 1) J 
JUNE 21-30 Ms-as 118 15 . S 17 .6) 71. 0 11.3) ? 1. 1 18.9) •• 4 9. 3) 
JULY 1-10 LBDN 29 :J 12.0 ·.s.51 38.0 16. 5) 0 

JULY 1-10 .~S-?AC 178 :J "' .. J v •• 7,7) 39. 3. ( 7. 7) :J 
JULY 1-10 ~s-as 59 3, .3 22.9) 46.3 21 • 7) 21. 9 ( 19. s) 0 
JULY 11-20 LBDN 32 3,9 27.6) ~ 2. 5 22.51 33.5 JO,dl J 
JULY 11-20 MS-PAC 311 J 14.d 6.5) 35.2 6.5) J 
JULY 11-20 ~s-as 113 2~.6 16. 3) 59,9 1 6. 5) •;.; 13. 5) J 
jULY 21-31 ~S-?AC 140 J 28.0 9. 1) 72.0 9, 1) J 
JULY 21-31 MS-BS 44 4, .1 3 i. a i 50.3 31. 5) 6.2 27.0) : .1 12. 5) 
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Appendix Table E2. Continued. 

MONTH 10-DAY AREA H ASIA72A WEST72A CENT72A SE!!C72A 
PERIOD 

MAY Al.l. l.!!DN 35 0 30,9 ( 22.9) 51 .. 5 ( 30.5) 17. 7 ( 23. 1) 
JUNE Al.l. l.!!DN 94 . 0 25.1 ( 10,8) 74.9 ( 10.Sl 0 
JUNE Al.l. MS-PAC 218 4.7 ( 13.0) 18.5 ( 10.5) 76.8 ( 14.4) 0 
JUNE Al.l. MS-BS 297 21. 3 ( 10.9) 65.7 ( 11.4) 13.1 ( 9, 1) 0 
JUl.Y Al.l. l.BDN 66 0 20.5 ( 12.3) 79,5 ( 12.3) 0 
JUl.Y Al.l. MS-PAC 629 0 16.9 ( 5,5) 83. 1 ( 5,5) 0 
JUl.Y Al.l. MS-BS 216 29.7 12.8) 55.0 ( 12,6) 15. 3 ( 10.4) 0 



Appendix Table E3. 

MONTH 10-~AY AREA 
PERIOD 

JUNE 
JUNE 
JUNE 
JUNE 
.JULY 
JULY 
JULY 
JULY 
v"C~'! 

JULY 
.n:r...Y. 
JULY 
v1JLY 
JULY 
.JlI~Y 

JUNE 
.... -..:~JE 
Jt:~E 

JUN!: 
JU~iE: 

v'ULY 
.;u:.y 
.r:~y 

JU!.Y 
.• J°'!JLY 
JULY 
JULY 
JU!.! 
,JULY 

J!J~lE 

Jt:NE 
JW~~E 

JUSE 
JULY 
JULY 
JULY 
JULY 
JULY 
JULY 
JULY 
JULY 
JULY 

JUNE 
u1J~1E 

JUNE 
JU~lE 

JUNE 
vuLY 
JULY 
JULY 
JU!..'( 
JULY 
.;u:..y 

21-30 
21-30 
21-30 
21-30 

1-10 
1-10 
1-10 

11-20 
11-20 
, 1-20 
11-20 
i 1-20 
21-31 
21-11 
21-31 

ALL 
AL1.. 
ALL 
AL: .. 
ALL 
A.L!.. 
ALL 
,\LL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 

11-20 
21-30 
21-30 
21-30 
21-30 

1-10 
1-10 

11-20 
11-20 
11-20 
11-20 
21-31 
21-31 
21-31 

ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
~LL 

E7548 
E7550 

8050 
8056 

E7048 
E7050 
8058 

E7550 
8050 
sosu 
8056 
8058 

:::7048 
E7548 
8056 

:;75u9 
E7550 
:.:7552 
8050 
8056 

E6046 
:::7048 
E7050 
!:7548 
E7550 

3050 
8054 
8056 
8058 

7 
7 
8 
9 

10 
5 

10 
5 
7 
9 

10 
5 
7 

10 

5 
7 
8 
9 

10 
3 
5 
7 
9 
9 

iO 
11 
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Estimates of the regional stock composition of brood 
year 1973 chinook salmon caught as immature age 
l.2's in 1977. 

N 

25 
28 
35 
73 
63 
79 
28 
32 
53 
34 
67 
63 
'16 
'.'4 
2: 

50 
52 
29 
35 
31 
30 

103 
94 
32 
53 
41 

100 
111 

55 
55 
31 
45 
80 

143 
34 
30 
43 
53 

165 
54 
84 
54 

26 
114 

41 
50 
99 
36 

227 
136 

40 
56 

254 
30 

ASIA73A 

0 
:J 

30.3 
0 

19,5 
30. 1 

0 
17. 4 

' ' o.~ 

2.9 
' ' ~·O 

21. 6 

51. 5 
13. 6 

Q 
'.i 
:J 

30.3 
0 
Q 

·~-3 
] '. . J 
U6.' 
17. ~ 

5.2 
3.3 
5. 1 

10. 3 

o. :J 
0 

12.1 
24.5 

J 
24. 9 

2.9 
28.6 
12.9 
6.2 

15. J 
0 

•8.0 
1. 6 

19. 2 
0 

6. 1 
27.4 

5.4 
? . 1 

21. 4 
36.9 
J5.9 
23.7 
12.4 

:J 

37 . 5) 

33.6) 
26.6) 

35.~) 
29 . 7) 

31. 5) 
2u. i) 

20. 3) 

28.2) 
29.~l 

3'!.5) 

21.1 . 3) 
2~.:1 

25 . 3; 
36 . J: 
29. 7) 

29. 3) 
21. 1; 

25. 1) 

37.0) 
32.9) 

21 . 0) 

31. 7) 
4 7. ~ ) 
31. 5) 
28.7) 
18.3) 

32.5) 
19. 4) 

'18.5) 

21. J \ 
31. 5) 
21. 5) 
34 . ~i 
20.4) 
21.0) 
42.2) 
28.2) 
16.0> 

\o'EST73A 

32.8 
32.0 
13.2 
97.2 
12.2 
9.6 

88.2 
23.5 
16. :J 
8 t. I.I 
92.4 
74 • ..i 
39,..i 
1 3.; 
30 • ..i 

30 . 3 
50.2 
96.0 
13.2 
94. '. 

4 . 5 
25.5 
1.5 

1 3. '. 
?' -_j. 0 

'6. J 
73.3 
39.J 
36.; 

36. 3 
33.2 
""9.J 

98 . 5 
;i . 9 

39.; 
i o.o 
21 .2 
;5,0 
77. 9 
31.3 
, ~. 4 
37.5 

21.0 
37 . 1 
91. 3 
15. 5 
93,9 
1 3, 5 
19. 1 
13.7 
39.7 
1:J.4 
81. 1 

4.5 

20. ~) 
25 .:J) 
26.0) 

9. 'J) 
2 i. 7l 
17. 5) 
12.2) 
27.3) 
19.3) 
3.2c 7) 
23. '1) 

21. 2) 
1 5. 3) 
20.3) 
30.5) 

'4. 3) 
q , 6) 

~. : ) 
26 . 0) 
~ . ~ ) 

, 3. 7) 
~ 7. 3) 

: j. 2 :· 
27 . 3) 
19. a 1 
30. 3) 
20 .. 7) 
15. 5) 

2 '.:JI 
:3.3~ 
35,-1 
22.6: 

3 . ..j ~ 

. ! . ~' 
3.?. '.: 

23 • ..j) 
: 9. 3) 

' : 3 .1) 
22.3) 
20.3) 

35 . 2) 
1J.1) 

22 . 6) 
22.2) 
20.7) 
23 . 3) 
13. 7l 
;5.5) 
35.0) 
13,4) 
15. 4) 
13. 7) 

CENT73A 

~7.2 
65.3 
56.5 
2.3 

60.3 
0 

sa.1 
r.3 

... 3 \ 
3 . 6 

J 

J 

'.: 
15.5 
:)3,2 
5;,J 
tlQ . 3 
53. 3 

53.2 
65.3 
' . -. -
'. . ..i 

2.3 
52.3 
55.; 
77 . 3 

: . 5 
sa .2 
37. 3 

D 

58.5 
-' . ~-.-; 

0 
5-:". 1 

J' 1 
'!7.4 
59.:J 
44. 4 

: • 4 
56.0 

"), 5 
. 95.5 

20. 1) 
31'2) 
30.3) 
9. :J) 

1'l 'Y' .,.,.J• Ii 

32.0) 
16. 1) 

26.5) 
~ 7. 3) 

'5. 3) 
20.5) 

1:1,3) 

1~.6) 

30.3) 
~. l ) 

.... ""."' _;,,I 

. ; . ~ i 

. ; . : ' 
3Z. : : 
25. ; ~ 

23. 1) 
. 3. 3) 
25.3) 

23 • .,) 
"5 . 2) 
29. 3) 
25. 1) 

! 2. 5) 
1 3. ~) 
27 .2) 

•8. 3) 
1J. 1) 

26.2) 
14.2) 
30.3) 
2:J. 2) 
16. 4) 
23.5) 
23.6) 
, 0. 7) 
13. 7) 

.SEBC73A 

? ' -·-
J 

'J. 5 
:J 

"L3 

0 
3.3 
1. 5 
~.J 

' "' 
J 
0 

~ . o 

0 

J 

. ' ; . .., 
2. 3 
2.3 

5.; 

5. 

: • 3 
2.; 

.. 3 

' --. ' 

- ' . -
6.J 

:) 

18. 3) 

: 2 . 2) 

~ 6. 1) 

7.4) 
7. 5) 

. trJ. 7) 

- "' . -' 

·~.6: 

·, 3. :I) 
22 • .J) 

5 . 5) 

3. 3) 

13. 9l 
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Appendix Table E3. Continued. 

MONTH 10-0AY AREA ASIA73A WEST73A CENT73A SE3C73A 
PERIOD 

JUNE 11-20 MS-PAC 67 3.8 ( 23.5) 37.7 ( 20.3) 58.6 22.8) 0 
JUNE 11-20 MS-BS 29 4,5 ( 24. 1) 94.9 ( 25.6) 0 0.5 S.SJ 
JUNE 21-30 MS-PAC 113 0 30. 9 ( 10.0) 69. 1 10. 1) 0 
JUNE 21-30 HS-BS ~ 1 1 2.2 ( 19 .• 9) 94, 3 ( 19.7) 2.2 ( 14,2) 1. 3 5.8> 
JULY 1-10 HS-PAC 168 24.6 ( 19.Sl 10.9 ( 12. 8) 64.5 16, 4) 0 
JULY 1-10 MS-BS 43 9.S ( 21. 3) 89.3 ( 22.7) 0 1.9 a. 1 > 
JULY 11-20 MS-PAC 141 , 1 .2 20.0) 18.5 ( 13. 6) 10.3 ( 17.7) 0 
JULY 11-20 MS-BS 190 17 .8 18.2) 73.4 ( 17. 1) 3.8 ( 12.4) ;.o 6.0) 
JULY 21-31 MS-PAC 161 33.3 ( 23.6) 20.5 ( 16.7) 46.0 ( 21. 3) 0.2 7.8} 
JULY 21-31 Ms-as 69 ~ 8. 3 ( 27.2) 74.2 ( 25.6) o. 3 ( 17. 4) 1.2 10.4) 

JUNE ALL MS-PAC 191 0 35.6 ( 8. 1) 54.4 a. 1 i 0 
JUNE ALL MS-BS 140 1, 9 12.5) 96.7 ( 13.5) 0 1. 4 4. 9) 
JULY ALL LaoN 32 0 3, s ( 13,0) 96.5 13.0) 0 
JULY ALL MS-PAC 470 23. 1 '. 4. 4) 16.,J ( 9.~) 60.9 11. 9) 0 
Jt:LY ALL ~S-BS 302 16.; 15.;) 75.4 ( 14. 6) 2.2 10.5) ;.a 5. 1) 
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Appendix !able E4. Estimates of the regional stock composition·of brood 
year 1974 chinook salmon caught as immature age 

MONTH 10-DAY AREA 
PERIOD 

u'UNE 
JUNE 
JUNE 
JUNE 
Jt:NE 
JULY 
.'ULY 
JULY 
JULY 
JULY 
·,jiJL'! 
..:UL'! 
.J'JL 1 
JULY 
;'ULY 

..:uNE 
JUNE 
JUNE 
~'ULY 

JULY 
JUL'! 
..;uL'! 

JU'" 
JULY 
.:ULY 
Ju:..y 

JUNE 
JUNE 
JUNE 
JULY 
.i'ULY 
JUL'! 
JtTr v 

JUL'! 
..;~.:LY 

JULY 
-JULY 

JUNE 
u'ULY 
JULY 
JUL! 
JULY 
,JULY 

MA'! 
JUNE 
JUNE 
JUNE 
JUNE 
JUNE 
JULY 
JULY 
JUL'! 
SUL'! 
JULY 

1-10 
11-20 
11-20 
21-30 
21-30 

1-10 
1-10 
' -Hl 

11-20 
11-20 
11-20 
11 -20 
i 1-20 
2~-31 

21-31 

ii.LL 
ALL 
ALL 
ALL 
AL:.. 
AL:.. 
ALL 
ALL 
ALL 
ALL 
ALL 

1-10 
1 '-20 
2'-30 

'-10 
1-10 

'~ -20 
11-20 
21-31 
2'-31 
21-31 
21-31 

ALL 
ALL 
ALL 
ALL. 
ALL 
ALL 

E7046 
E7046 
E7050 
E70118 
E7050 
E7048 
E7050 

8056 
E:7'J46 
Ei048 
E7050 

9056 
9058 

E7048 
::75118 

::7046 
E70118 
E7050 
E6550 
E7046 
E7048 
E7050 
E7548 

3048 
8055 
ao5a 

5 
5 
5 
5 

10 
5 

10 
3 
5 
7 
9 

5 
3 
5 
7 
9 

10 

21-32 LBOM 
1-10 MS-PAC 

11-20 1..llDN 
11-20 MS-PAC 
21-30 MS-?AC 
21-30 Ms-as 

1-10 MS-?AC 
1-10 MS-BS 

I 1 -20 MS-?AC 
11-20 MS-BS 
21-31 MS-PAC 

l .2's in 1978. 

34 
'15 
34 
49 
47 
38 

158 
29 

138 
120 
ao 
35 
29 
26 
32 

99 
69 
84 
25 

149 
184 
252 

39 
3u 
64 
28 

37 
103 
121 
204 

31 
338 

71 
26 
51 
60 
32 

261 
50 

593 
71 
68 

103 

32 
38 
25 

103 
123 
27 

239 
32 

375 
';'9 

169 

ASIA711A 

311.; 
15.3 
12:.2 
18.3 
13.0 
24.6 
26. 1 

6.2 
29.0 
22.7 

5.3 
:) 

19. J 
30.a 

25.5 
16.9 
11. 1 
43. 1 

30.2 
22.5 
22.5 
3 1 • 5 

3,5 
3.7 

:) 

31. 1 

13.0 
16. 5 
25.6 

:) 

22.1 
6.8 

23.3 
31. 5 
29.8 
311.B 

17.2 
17. s 
24.5 
31 •. 6 
20.0 
4,6 

9. 5 
29.5 
21.: 
13.0 
11 .2 
7. 1 

24.4 
J 

21. !j 
6.9 

30.3 

30. :)) 
20.6) 
23.6) 
23.4) 
22.6) 
29.~l 
, 4. 4) 

17. 2) 
16. 4) 
16. 5) 
17'. 3) 
2;. :i) 

29.7' 
31. 1 i 

: .. . 5) 
20.3) 
16 .2) 
37.2) 
16 .0) 
1". 2) 
1'. 1) 
29 . 1) 
21 • i') 
'. 5. JJ 

28.0) 
14. 5) 

15. 3) 
13. 5 i 

11. 5) 
15. 3) 
32.2) 
211.2) 
22 . 3) 
32. 3) 

10.9) 
22. 9) 

9,7) 
2 1 • ~ ) 

20.8) 
'. 2. ~) 

27.J) 
2?.5) 
35.2) 
1 II. 5) 
15. :i) 

: 9. 4) 
12.6) 

11 .2) 
1 :i.-7) 
1!1. 2) 

WESl'711A 

22.4 
38.0 
&2.i 
30.6 
27.4 
19. 6 

_31. r 
87.7 
22.5 
25.5 
29.4 
58.7 
94.9 
34. 9 
3 1. 9 

2:;1. 0 
23. 2 
53.3 
1j 3. 1 
22.5 
25.5 
32. 1 
31.2 
:i6. ~ 

30.7 
ag.3 
33.3 
29.9 
:;5. 7 

25 . 2 
33 . 1 

3 3. 2 
36 . 3 

39.5 
42.8 
2?.5 
I.IQ, 7 
~2. :;I 
a2. a 

20.6 
29.5 
i7 .0 
49 . 3 
32.9 
10 . 4 
3 3. 3 
90.5 
26.7 
a L 9 
37.9 

27.3) 
2~.8) 

29. 5) 
24.6) 
24. u) 

27 . 1) 
1:.i.5) 
20 . 2) 
15.0) 
'. 6. Ol 
19,4) 
30.3) 

'.l .J) 
32.9) 
30.7) 

17. 7) 
20 . 5) 
2J.3l 
37.2) 
"4,5) 
I 3. 5) 
12 .:J) 
2 3 I u) 

2". ~) 
22. 1 j 

9 .J) 

2: . -;") 
. 9.:) 
~ 6. 5) 
13.1) 
3.2) 

·0. '3) 
2 1 . J; 
;3.51 

23.5) 
31 • 7) 

12. 0) 
25.3) 

9. 1) 
21. 3) 
22.7; 

28. 1) 
27.2) 
31. 3) 
~ 3. 1) 

16. 4) 
20 .2) 
12. 5) 
22. 7) 
10.7) 
20.2) 
14.5) 

CENT74A 

16. 3 
10.2 
2.3 

38, 1 
411,0 
55.3 
25.2 

0 
35,3 
31.9 
~lj. 1 
21. ~ 

0 
20 • .i 
25. 1 

13.2 
119,7 
24.9 ( 
10.~ 

34. 1 
39. ! 

29 ~5 
2?.5 
5•J . ~ 
11, 3 

:) 

13,5 
1 9. 5 
35.3 
32. 7 

0 
39.5 

2-9. I 

t 3. 3 
25.3 

26.3 
3u. : 
311. 2 
. 5. 9 ( 
;5.0 
6.9 

57, I+ 
17. 3 ( 
58. 3. ( 
19. 6 ( 
36.4 ( 

0 
31. 9 
3.9 

40.0 
3. 1 

17 ... 

31 . 5) 
26. 3) 
25.6) 
31. 5) 
33,3) 
313.:) 
17 .2) 

20. 1) 
21. 5) 
26.;) 
32 . .j) 

37.5i 
34. ·1 

'9. '.') 
29. 1) 

22.5) 
32.3) 
1 9.2) 
1a. '.') 
15.2) 
... :> ~ \ -'""' ..... 
3 1 • 3) 
22. 3) 

29. 3) 
19. 5) 

2, '2: 
1 6. j \ 

: ; . :) ) 
39.~) 
zu. 4) 

23.J) 
34 .6) 

'. u. 5) 
30.2) 
'. 2. 3) 
21. 9) 
25. 7l 

.i,. 3) 
JC. 1) 
46.3) 
19.6) 
21. z) 

15. :)) 
22.9) 
15. ~) 
19. 5) 
15. ~) 

SEilC7~A 

26.7 
36.5 
2.3 

12.9 
15. 6 

• 0 
11.0 

5. l 
12. 6 
13.9 
114, 7 

l.1.1 
5 . T 

25.5 
12.2 

31. 2 
10.2 

9 , 9 
3, II 

1 3. 2 
12.: 
;:;,a 
'.l.5 

J 
5 . 9 
5. 1 

17,6 \ 

... J 
~ 5 0 ~ 

2~.J 

:; .3 

;.J 
:7.5 
'3.5 
2.5 

!::J. 5 
5.5 

'1. 9 
J.2 

23. 9) 
22.5) 
~.6) 

17 . 4) 
19 . 2) 
14. ~) 
!O. 3) 
11. 4) 
10.8) 
11. 9) 
15.0) 
1 3. !I) 
~ . ·J) 

27,2) 
19. 5) 

, 5. 5) 
15. I) 
11. 5) 
13.0) 
10 . 5) 
1 o. :J) 

3.5) 
, 6 . 3) 

18.,) 
9.0) 

22. 1) 
12. 3) 
11. g) 

9.1) 
3. 2) 

a.2: 
3. Jl 

23.5) ..... ,. .. ' 

a. u) 

'3 . 5) 
5.6) 

12.4) 
:; • 7l .. , 

I/ j 

23.J) 
2 ~ • 7) 
20.0) 
; 2. 3) 
'1 . 5) 
3. 9) 
3. 1) 

11. 9) 
7.9) 
7.3) 
9 .0) 
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Appendix Table E4. Continued. 

MONTH 10-DAY AREA H ASIA711A WEST711A CENT711A SE:BC711 
PERIOD 

• 
MAY ALL LBDN 1111 12.5 25.1) 19.7 ( 211. 71 60.9 36.Sl 5.9 18.1) 

JUSE ALL LBDN 116 0 39,9 ( 20.0J 60.1 20.0l 0 
JUNE ALL MS-PAC 2511 17.3 10.9) 39.0 ( 12.0) 27.1 111. 7) ~6.5 .s. ~) 
JUNE ALL Ms-as 39 0 99,9 5.0) 0 0.1 5.0) 
JUL'f ALL MS-?AC 783 211.2 8,9) 31. 1 8.5) 32.6 11. 3) 12.0 5,3) 
JULY ALL MS-BS 116 5,2 12.1) 30. 1 17. 3) 10.0 17 .2) ii. 7 7. 0) 
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Appendix Table E5. Estimates of the regional stock composition of brood 
year 1975 chinook salmon caught as immature age 

~ONTH 10-DAY AREA 
?ERIOD 

JUNE 
JUNE 
JULY 
JULY 
JULY 
JULY 
JULY 
.:UL'!-
.• rr.:t..Y 
JULY 

.;:;:..r 

.;:.:t! 
JULY 
JU:..'! 

JULY 

v'TJL'f 
JULY 
..,UL'! 
JULY 
v!J!...Y 
v""f.J!..Y 

JUL'! 
JLli..'f 

..;ULY 
JULY 

JUNE 
JUNE 
~'UNE 

JUNE 
vu LY 
JULY 

JULY 
JT-.::.y 
JULY 

MAY 
JU~E 

JU~IE 

JUL'{ 
JULY 

1-10 
21-30 

1-10 
1-10 

11-20 
11-20 
11-20 
21-31 
21-31 
21-31 

" . 
·""""""" 
AL:.. 
L.:.. 
AL:.. 
ALL 
ALL 
~L!.. 

ALL 
ALL 

1~-20 

~-~O 

11-20 i, -20 
~ , -2·J 
2~-3 ~ 
21-31 

AL!... 
.1.L:.. 
AL:.. 
.l.L;,,. 
At.:.. 
ALL 
ALL 

£'.'5i.14 
::7050 
::7050 
:;7558 
:::·:so 
.::75;6 

3056 
3050 
3056 
3053 

27~50 

::7544 
::;:JU8 
:::aso 
:;7556 
:;7553 

3050 
30?6 
3C58 

• 4 

5 

1() 

5 
3 

:; 
3 
9 

10 

1-10 LSDN 
1-10 MS-PAC 

11-20 MS-PAC 
21-30 MS-?A'C 

1-10 ~S-?AC 
i-10 MS-as 

11-20 MS-?AC 
11-20 ~s-as 
2 1 - 3 1 ~~S-? AC 
21-31 MS-BS 

~LL t.aDN 
ALL l..3DN 
ALL ~S-?AC 
ALL ~S-PAC 

ALL MS-as 

1. 2 's in 19 7 9. 

25 
79 
55 
26 
34 
96 
30 
56 
28 
39 

93 
32 
38 

139 
1i8 

35 
52 

125 
50 

25 
29 
39 

48 
33 

116 
96 
84 
70 
67 

132 
32 
25 

197 
153 
78 

184 

33 
25 
36 
90 

110 
81 

129 
200 

33 
78 

30 
41 

151 
322 
359 

~SIA75A 

21 .a 3i. 7l 
q,9 15. 3) 
~5.9 ' 28.2) 

:) 

26.5 19.5) 
". 3 11. 5) 

0 
22.i 23.3) 

0 
0 

2!.1 o J I 

50.3 
1, -__ . o 

J 
'J 

J. '.4 

2 •. 3 

~ 2 • .j 
28.7 
~.3 

J 
26.9 

·J 

·a.; 
24,4 
25.3 
39,3 

:J 
28.6 
o.3 

26.; 
34.5 
12. 5 
2'J. 5 
40.5 
2.; 

31. 5 { 
6. 3 

27.~ 

0 

12.1 
27 . J 
, 7 .... 

31. 3 

~ :.! • i ) 

2 3. 3) 

3. -

3 •• -· 
2:.2· 
·45. "" 
2 .... :;. 

. 9. s i 

22 I : ~ 

1 3. 8 ~ 
28. 3) 
24. 3) 
1i.5) 

21.5) 
7. I; 

29.2) 
36.6 ., 
22.9) 
~ 5. 5) 
2 ~ • 5) 
10.0l 

20. 3) 
25.9) 
'2. 4) 
1 2. 3) 
5. s) 

\.IEST75A 

2,. 6 
5•1. 9 
33.2 
3~.J 
T 6. 0 
5 3. ~ 
71.5 
U6, 1 

;2.0 ' 
90.3 

26. 3 
• 'J. 5 

5 .J • .J ~ 
33. ~ 
-1~.? 

-s.J 
35.5 

. . -
.. '1.::' 

5 •• 3 
:??. 3 
:.: • 2 
-9.:; 
. - . 3 
~ 3 ... 
-2.J 
-~.2 

33.~ 

.,. ' 

's. 5 
53.5 
~.J, 3 
52. 5 
20.3 
33.8 
1 5.5 
56,5 
3 i. a 
85.7 

J 
23.7 
~9. 1 
21. 7 
75.4 

2'.'.3) 
17.7) 
22.0) 
: 3. 5) 
15. 5) 
16. 4) 
12. 2) 
23. 1) 

19. 7) 
1 4. : ) 

~ 6. :n 
25. 3) 
20.jl 
13 .5) 
tO. 5) 
: 5. ~) 
22.0) 

2-r. 3; 

. 6. ?' 
~ 3 . .l; 
. 3.?' 
ZJ. 7' 
. 3.-: \ 
. 6. '.!; 
~ , ~ ; ) 

2·J • ..,. \ 

;i. 3: 
13. 5) 
12. 1) 

23.~) 

3 4. 1 ) 
25.5) 
·6.6) 
: ~. 9) 
16. 3) 
~ 3. ·Ji 
12.0) 
16. 6) 
11. 1) 

22.1) 
13. 4) 
9. 7) 

9. 8) 

c::NT75A 

56.6 
30.2 
17.9 
16.0 
57.S 
32. 3 ( 
23.5 
28.J 
28.0 ' 

9.2 

27.6 

26.5 
~9 . 5 

36.0 
11. 9 
32. 3 ' 
21. 6 
14. 5 

56 . :5 
J; .2 
27. ~ 
2 •• 3 
. 5.: 
3.: 
~3.3 
32. 3 
28. J ' 

' - . . . -

7'J.: 

..1.J. 9 f 
30. 5 f 

,q • 
- -. ' 
17. 9 

39.~) 

20.1) 
33.5) 
1 a. s J 
23.7) 
: 9. 3J 
12.2) 
32. n 
: 4. l) 

34.6) 
-13. 9; 
27,0) 
:o. 6: 
: 5. 4) 

32 . C) 
• 5. 2) 
i 3.;: 

39. ~) 

2 J. -· 
. : • :J' 
25. 3) 
2~. ~ ~ 
. ; • 3. 
... ~) 
2;. 'l' 
·2 ... 

. 5. :;I' 
3~.5. 

2~.3~ 

23., 
;i. 3; 

29. J) 

. 3. 7) 

35,0: 
: o . .J ~2.: l 
~ - • 1 l 32. 0 i 
26.3 19.5) 
37.5 29.1) 
13,7 ·9.2) 
51. 9 ' 19. 9) 
26.6 14,J) 
40.3 22. :) 
14. 3 1T.1) 

37. 1 
49.3 
33.4 
46.5 
20.9 

20.8) 
31. 1) 
16. 4) 
14. 5) 
1 T • 3) 

0 

3.0 . ~2.-::. 

Q 

J 
:J 
0 

3. 2 '3. 5) 
•J 
.J 

0 
j 

~ • 1 I 

: . : 
;) 

:J 
.• 5 

0 
J 

J 
.J 

'.5 

J 
J 

J. 5 
J 

c.5 

0 

~ ' ' ' 
·J 

i.; \ 
J 
J 
) 

) 

·) 

J 
) 

~ 

0 
0 

. ~.:)) 
~ 1 • : : 

... ;· 

3.; ~ 

. J. s. 
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Appendix Table E6. Estimates of the regional stock composition of brood 
year 1976 chinook salmon caught as immature age 
l.2's in 1980. 

MONTH 10-0AY AREA H ASIA76A WEST76A CENT76A SEBC76A 
PERICO 

JUNE 21-30 E7048 98 15.6 13, 7) 16.3 17.2) 39.s 33.6) 28.6 22. '.1 
JUNE 21-30 E7050 53 14.9 19.0) 21.3 27.0) 56.6 45.5) 1.2 22. ::. 
JULY 1-10 '.::7048 32 46.9 24.Sl 0 19.6 31. 7) 33,5 .27. ~; 
JULY 1-10 E7050 25 0 ll5.9 25.2) 54. 1 25.2) 0 
JULY 1-10 E7054 56 11. 4 12. 1) s1.s 15.Sl 0 7.J 11 .:l 
JULY 1-10 E7556 130 10, 1 3. 9) 88.4 15. 3) 1.5 111. 1) J 
JULY 1-10 ao56 51 8.1 9.4) 91.9 9.4) 0 0 
JULY 11-20 27048 44 15.6 22.5) 0.1 22.9) 68.9 51. 9) 11'8 30.9) 
JULY 11-20 E7050 117 io.3 10. ;) 14, 7 15.2) 75.0 18.5) 0 
JULY 11-20 E7052 41 0 42.1 24.8) 39.4 34.8) 18.5 24.2) 
JULY 11-20 E7S56 91 11.1 10,5) 37.9 17.5) 1. 1 15,8) o 
u'llL Y 11-20 8048 25 22.6 24.;) 22.5 30.2) 54,·-; 36.0) 0 
JULY 11-20 8054 28 o 100.0 3,3) o o 
JP'., 11-20 8056 88 0 98.S 11. s) 1.5 ! 11. Bl o wi., 

JULY 21-31 E7048 224 7.9 9, ij) 7 • .. , 12.8) 63.4 27.0) 21. 3 15. 9) 
,,'lJLY 21-31 E7050 271 18.5 9,5) 20.2 12. 3) 49,; 22.8) 11. 7 12.9) 
JUt.Y 21-31 '.::7558 29 4.3 10.9) .,,, I 10.9) 0 J 

,JUNE ALL E7048 115 13. 9 12.5) 15.7 16 •• ) l<S. 3 32. Ol 25.1 20.5) 
JUNE ALL E7050 73 10.1 14, J) so.a 24.6) 36.9 35.91 3,0 17.Sl 
JUL.Y A'' E7048 300 9.9 3.9) 4,9 11. 7) 56.5 211. 9) 13.7 15.3) 
JUL':' ALL. E7050 ~13 15. 2 s.~1 14. 4 11. 3) 63,7 f 22.0l 6.7 12,4\ 

JULY ,l.' l ... w E7'JS2 41 J 42. i 24.8\ 39,4 34.3) :3.5 24.2) 
JULY ALL E70S4 75 12. 7 13.3) 32.7 23.6) 1.; 3:::. 5) 2.9 ~ , . 9' 
Ji..JLY ALL E7556 223 1o.4 ., . 3) 38.5 12.9) 1.1 ' 25. '!) 0 
JULY ALL E7558 29 u,3 1o.9) ~- 7 °'1.,• I 10. 9) 0 J 
u'llL'l ALL 8048 25 22.5 24. 5) 22.S 30.2i 54. ~ 36.0) 0 
JULY ALL 8054 28 0 100.0 3. 3) 0 0 
JU~1 .\'' .... 8056 139 12.9 6. 7) 37. 1 5. 7) ~ 0 

JUNE 1-iO 5 27 18. 1 24. a> 36.6 34.7) 13.0 53.~) 32,3 37. 5~ 
JUNE 11-20 5 32 o a1. 9 20.ll) 18. l 20.ll) 0 
JUNE 21-30 5 155 14.9 { 1,. 1) 23. 1 15.3) 113,3 27.5) , 8 I 7 ~ 6. i' 
JULY 1-10 :; 57 37,3 ( 18.1) 0 35,2 25.9) 27.5 21. '.' 
JU;.y 1-10 6 56 11.4 { 12. 1) a1.s 15.5) J 7.J ~ ~ • ·J ; 
JULY 1-10 8 130 10.1 ( s. 9) 38.4 15. 3) 1. s , 4. 1) 0 
JULY 1-10 10 57 12.9 ( 5. 7l 87. 1 5. 7) 0 0 
JUL'! 11-20 5 208 9,3 ( 10. 6) 6.7 1II,11) 77.5 29.2) 5.4 '. 6. al 
JUL'! 11-20. 5 30 11. 9 ( 20.7) 72.2 36.4) 11. 4 118, 9) II, 5 21 .8) 
o.1'llLY 11-20 8 105 12.9 ( 6.7) 37. 1 6.7) 0 0 
JUL! , 1-20 9 38 14, 3 ( 18. 1) 30.7 26.3) 55.0 29.9) 0 
JUL'! 11-20 10 116 10. 1 ( 6.9) 89.9 ( 6.9) 0 0 
JULY 21-31 3 25 13.2 ( 21.Bl 33 .3 ( 32.6) 53.5 36.5) 0 
JUL'! 21-31 5 495 13. 9 ( 7. 4) 14. s ( 10. 1) 55.8 20.0) 15.0 11. 9) 
JULY 21'-31 8 31 3.; 1o.3l 96.5 10. 3) 0 0 

JUNE ALL 5 214 12.6 9. 1) 30.1 13.9) 38.7 23.Sl 13.6 lll,2) 
JULY ALL 3 46 o 45.7 18.8) 54.3 '8.8) J 
JU!..'! ALL 5 760 11. 9 6.9) 11,1 9.6) 64.S 19.5) 12.5 11,ll) 
JULY ALL 6 93 9.8 9.3) 83. 1 12.2) 0 7. 1 8.8) 
o.1'UL'! ALL 8 266 1 o. 3 6.9) 89,4 12. 3) 0.3 11. 4) 0 
JULY ALL 9 56 12.9 14.7) 35.6 22.3) 51. s 24.9) 0 
JUL'! ALL 10 1~5 9, 1 5.6) 90.9 S.6) 0 0 
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Appendix Table E6. Continued. 

MONTH 10-DAY AREA N ASIA76A WEST76A CENT75A 3!:3C75A 
PERIOD 

JUNE 1-10 MS-PAC 29 16. 3 23 .2) •3.4 3u, 4) ;.~ 50. 3; 3·'J. 5 ..,_ . ' 
JJ • I I 

JUNE 11-20 MS-i'AC 33 0 3 3. 1 20.J) :5.? ZC.J) ..; 

JUNE 21-30 I.BON 38 3.2 1;. 3) 15. 6 25.5) 3:. 2 3'J. 2) J 
JUNE 21-30 MS-PAC 167 13. a 10. 7) 23. 1 15.') ~6.5 2'.'.2) '5,5 15. 2; 
JULY 1-10 MS-?AC 98 7,7 13.;) 1 u ..... ; j. 3) '"'3 I .. 37 • 3) ... 5 2·J. 3: 
J1J!.Y 1-10 Ms-as 243 14. 9 5.5) 35. 1 5,5) J '] 

JUI.'! 11-20 MS-?AC 269 ~o.o 9 .. 3) a.a '3. ~) .... , • ..j 25. :n 5. 5 : 5. ~) 
JULY 11-20 MS-BS 251 3.1 7.2) 90.0 :;.n : . 5 2 ~ • 1} J.• 7 . :) 
JUi..Y 21-31 MS-PAC 533 12.6 7. 3) 1!j.3 ~ J. 2) 59. ~ 20.:) : 3. 5 11. 7) 
JUI.'! 21-31 MS-BS 50 8.2 1 ~. ~) 33,7 28. 3) 6.5 37.3} ' .., i *. ;": '•' 

JU)IE Al.L t.-3DN 52 1. 6 12. 9) 22.q ? , " - _, • ..J ~s.J 25. J 
JU~~E A!.L '1S-i'AC 229 , 1. 7 3.3) 31. 1 '3 . 7 ~J.2 23. . 5. ~ '. 3 . ~' 
JULY A!.L '1S-i'AC 900 '' • 3 6.7) :2.7 9. 5 ~~ ' . ? . 'J.2 . ' " o..J,' 

JULY AL!. MS-as 544 , 3. 3 •.2) 36.7 •.2 J ' ·J 
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Appendix Table E7. Estimates of the regional stock composition of brood 
year 1977 chinook salmon caught as immature age 
l.2's in 1981. 

MONTH 10-0At AREA N ASIA77 liEST77 CENT77 SEBC77 
PERIOD 

JUNE 11-20 E7048 28 46. 1 ( 28.9) 42.3 35.7) 11.2 30.0) I). 4 11. 3) 
JUNE 11-20 E7050 79 24.8 ( 15.4) 71. 2 23.5) 2.2 113. 9) i. a a.4l 
JUNE 21-30 E7048 42 ua.3 ( 20.0) 0 ua.3 22.2) 3.4 10,5) 
JU1'1E 21-30 E7050 200 35.9 ( 10.8) 33,5 ( 13.9) 28.8 14.2) i. a 5.9) 
JUNE 21-30 5:7544 39 57.2 ( 24.5) 16.2 ( 24. 1) 11.1 23.2) 15. 5 17. 3) 
JUNE 21-30 E7546 57 36.0 ( 12.Sl 0 64.0 12.8) 0 
JULY 1-10 E:7048 92 53,9 ( ~ 5. ") 7.5 14.4) 28.6 18.5) 10. J 10.8) 
JULY 1-10 E7050 145 45.5 ( ~3.0l 25.6 14.8) 21.8 14.9) 7.2 7.9) 
JULY 1-10 E7556 48 6. 3 11. 6) 75.6 24.7) 18. 1 24.0) 0 
JULY 11-20 E7046 43 56.6 23.6) 20.0 2u,5) 15.7 23.9) 7.7 13.S) 
JULY 11-20 ::7048 141 60.6 13.6) 9. 1 12.5) 24.7 14.7) 5,5 7. 3) 
JULY 11-20 E7050 424 28. 1 7. 3) 34.7 1 o. 3) 29,6 10. 7) 7.6 5.5) 
JULY 11-20 E7052 33 3. 3 13.2) 51. 6 29.8) 44.6 ( 30.6) 0 
JULY 11-20 E7556 71 13. 5 11. 7) 56.7 20.6) 29.8 ( 20.3) 0 
JULY ~1-20 8056 65 20.3 13.6) 50.0 20. 9) 29.2 20.6) 0 
..iliLY 21-31. E7048 327 20.a 7,8) 24.a 11.2) 53.6 13. 5) 0.3 6.0) 
JULY 21-31 E7J50 255 32. 3 9. 4) 29.5 12. 1) 32. 1 13.0) 5. 1 6.5) 
JU!..l' 21-31 :;:7;56 27 6.2 15.8) 50.4 32.6) 43.4 33.5) 0 
JULY 21-31 8055 37 , 1. 9 15.9) 36.4 26.7) 51. 7 28.4) 0 

u'UNE: ALL S?048 79 :J 3. 3 17. 3) 15. 6 18 .0) 37,5 21. 5) 3.5 9.8) 
JUNE ALL 5:7050 279 32.3 9.2) 4lL2 , 2. 9) 21. 3 12. 3) 1. 3 ; . n 
JUNE ALL E75~11 39 57 . 2 24.5) 15.2 24.:) 11.1 23.2) • 5. 5 '.7. 3) 
JUNE ALL E~546 57 36.J 12.3) 0 64.0 i2.a> '.l 
l'U' ., " -· ALL E7046 52 53.2 21. 3) 23.9 23.J) 9,9 2:l. 4) ·3,J • 4. 6) 

JULY ALL £70118 560 36.3 1. n ~8.o 3. ") 112.2 10.2) 3.5 ~.3) 

JU'" ~· ALL E7050 824 32,:i 5.8) 31. 5 3 .1) 29.0 :3.5) 7 • 
•I :i .2) 

JULY ALL £7052 37 5.3 13.5) 48.4 27 .9) -is.a ( 29.9) J 
JULY ALL E7556 146 9.9 7.8) 51.7 15.2) 29.5 ( 1 s.,) ') 

JUL'! ALL 9046 25 65.2 25.2) 31. 9 28.5) 2.9 ( 2,. 5) J 
,JULY ALL 3056 111 18.8 10,4) :i2. 9 16.2) 38.3 16.6) I) 

JUNE 11-20 5 107 30.4 14.0) 63,7 20. 5l 4.5 16.5) ~ . " 7. :::l 
JUNE 21-30 5 242 35,6 9,9) 27., 12. 3) 34.6 13. 4) " ., 

"'·' 5.~) 
JUNE 21-30 7 59 36.4 12,6) 0 63.5 12.6) " ~ 
JU~E 21-30 14 39 57.2 24. 5l 16.2 211. ! ) ! 1. 1 23.2) ,;.; i7.S) 
JULY 1-10 5 250 47.9 10. 3) 20.a , ~ • 1 ) 22. 1 11. 6) 9.2 5.;) 
JULY 1-10 8 48 6.3 ( 11. 6) 75.6 24.7) , s. 1 24.0) 0 
JULY 11-20 5 641 35,9 ( 6.6) 29.11 8.6) 28. 1 9. 0) 5.6 4. 5) 
JULY 11-20 8 71 13.5 ( 11. 7) 56.7 20.6) 29.8 20.3) 0 
JULY 11-20 9 55 51. 6 ( 17 .6) 23.3 18.8) 25.2 19.6) 0 
JULY 11-20 10 76 18. 3 12.3) 50.3 19.6) 31. 4 19. 4) 0 
JULY 21-31 5 5a·2 25.a 6, 4) 26.9 9.0) 411.2 10.5) 3. 1 4.9) 
JULY 21-31 a 42 7 .J 13 .2) 1.111.2 26.0) 48.9 27. 1) 0 
JULY 21-31 10 37 11. 9 15. 9) 36.4 26.7) 51. 7 28,4) 0 

u'UNE ALL 5 371 34,9 3.2) 35.0 ( 11. 0) 27.0 11. 1) 2.l 4, i) 

JUNE ALL 7 59 36.4 12. 6) 0 63.6 12.6) 0 
JUNE ALL 14 39 57.2 24,5) 16.2 24. 1) 11., ( 23.2) 15.5 17.8) 
JULY ALL 5 1473 34.0 4.9) 26.9 6.8) 33,4 (. 7,5) 5.7 3.6) 
JULY ALL 8 161 9.6 7.5) 59. 1 14.6) 31. 3 ( 14, 6) 0 
JULY ALL 9 57 53,7 17 .li) 22.2 ( 18.2) 24. 1 ( 19.0l 0 
JULY ALL 10 122 17. :i 9.8) 43.7 ( 15.5) 38.9 ( _16.0) 0 
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Appendix Table E7. Continued. 

MONTH 10-DAY AREA !{ ASIA77 WEST77 CENT77 .SE3C77 
PERIOD 

JUNE 11-20 MS-PAC 107 30.4 14.0) 63.7 20.5) 4.5 16.6) 1. ~ 7. :} 

JUNE 21-30 LSON 53 52., 21.,) 11.2 19. 5) 22.6 23.0) . ~. 2 Is .... ~ 
JUNE 21-30 MS-?AC 305 38.9 j,2) 21. :J 10.7) 38.4 12. 3) . 5 5.3) 
JULY 1-10 MS-PAC 269 U8,6 10. J) 19. 5 10. 7) 23.2 11. 3) 3,7 6. 3) 
JULY 1-10 MS-BS 75 9,; 10. ~) 66.g 20.3) 23.5 19. 3) : 
JULY 11-20 !-!S-?AC 698 37.0 5. 4) 28.8 3.3) 28.5 3. 7l 5.3 ~ • .2) 
JULY 11-20 MS-3S 147 15.0 3. 7l ;3,4 14. 3) 30 .6 14. 7l J 
,Jt•:y 2~-31 MS-?AC 594 25.3 5.!I) 25.4 3.9) ij 3. 6 iO,!I) 3.3 ~.9) 

JULY a1-31 !-!S-BS 79 9,3 10.5) 40.5 19, 1) 50.2 20.1) 0 

MAY ALL LBDN !IQ :i6.6 20.;) 2!1.3 22. !!) 29.6 23.5) 0 
JUNE ALL t..3DN 53 52.1 21. . \ 1i.2 '9. 5) 22.6 23.J) '!1,2 15. 4) I 

v"TJNE ALL MS-?AC 435 37 .2 7. 3) 30.; 10 .o) ;o.5 10. 5) .; u. ·<l 
JULY A'' L.w !-!S-?AC 1561 ]4.9 u. j) 26.2 6.;) 33. 3 7. 3) ;.; 3,;) 
JU:.Y AL:. !'ls-as 301 12.5 5. 1) 53.~ 11. 3) 311.0 11. ~) J 
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Appendix Table Fl. Estimates of the regional stock composition of brood 
year 1970 chinook salmon caught as immature age 
l.3's in 1975. 

MONTH 10-DAY AREA 
PERIOD 

.nJNE ALL HS-BS 

N ASIA70 

27 

WEST70 CENT70 ;:;;:sc10 

71.0 311.1) 
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Appendix Table F2. Estimates of the regional stock composition of brood 
year 1971 chinook salmon caught as immature age 
l.3's in 1976. 

MONTH 10-DAY AREA N ASIA71B '1EST71B CE::-1Ti13 SC:3C7 l 3 
PE!HOO 

JUNE ALL MS-i?~C 36 69.5 5.5) 1.5 19.0) 0 23.9 21. ;; 
JUNE ALL MS-BS 38 74. 3 7.;) 25.7 17. 3) ,J :1 
JULY ALL MS-PAC 28 86.6 4,;) 0 ·) '. 3. :i ~ ~. 5) 
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Appendix Table F3. Estimates of the regional stock composition of brood 
year 1972 chinook salmon caught as immature age 
l.3's in 1977. 

MONTH 10-DAY AREA N ASIA72B WEST72B CENT72B SEBC72B 
PEllIOD 

JUNE ALL £6044 25 0 0 100.0 ( 57.9) 0 
JUNE ALL E7550 27 60.1 36.6) 28.0 31.0) 11. 9 ( 26.7) 0 
JULY ALL 8058 32 42.4 36.ai 45,3 36.2) 4.8 ( 38,4) 7.5 23.0l 

JUNE 11-20 7 311 27.5 29.8) 47,6 28.1) 25.0 26.9) 0 
JULY 11-20 10 32 21.8 32.1) 66.7 35,7) 5.2 38,6) 6.2 23.2) 

JUNE ALL 5 25 55.2 39,9) 4.6 ( 24.9) 40.3 311,,) 0 
JUNE ALL 7 511 34.0 24.8) 42.0 ( 22.4) 24.0 21. 4) 0 
u'UNE ALL 8 32 37.6 ( 31.5) so.o ( 29.7) 12.11 24.6) 0 
JUNE ALL 10 27 18, 7 ( 20.6) 81. 3 ( 20.6) 0 0 
JUNE ALL 11 34 0 0.5 ( 12.6) 99,5 ( 12.6) 0 
JUL"! ALL '.O 49 29.S 27.9) 57.9 ( 29.5) 4. 1 ( 31. 3l 8. 1 19.4) 

,JUNE 1-10 !..3DN 30 0 6.9 15.1) 93. 1 ( 15.1) 0 
JUNE 1-10 HS-PAC 25 40, :i 39, 3) 6.7 24. I.I) ;3,3 ( 35. 3l 0 
JUNE ; 1-20 MS-PAC 117 211. 9 25.0) 51. 7 24.1) 23.4 ( 22.8) 0 
JUNE 21-30 ~S-PAC 29 71.8 35.6) 18,4 28.9) 9.8 ( 25.2) 0 
JUNE 21-30 MS-BS 46 25.2 16. 7) 74,8 16. 7) 0 0 
JULY 11-20 MS-BS 35 22.6 31. 5) 53.S 34. 3) 10.0 38,9) 4.0 ( 21.9) 

"""TJ!ifE ALL LBDN 48 0 ~ .2 11. 7) 15.8 11. 7) 0 
JUNE ALL MS-?AC i01 42, 1 , 9. 4) J 1. :i 16.2) 26.9 16,4) 0 
...,i;~~ A'' .... MS-BS 59 27.7 15.,) 72.3 15.1) 0 0 
Jt:·t.."! AL:.. MS-PAC 25 ;.3 32.3) 29.2 28. 3) 66.4 35.7) 0 
J,,, v .... ALL MS-BS 59 39.2 27.2) U8,7 27.2) 7.9 29.7) s.2 ( 16.8) 



Appendix Table F4. 

liQNTH 10-DAY AREA 
PE!l!OD 

JUNE ALL E7046 

Jt!NE 11-20 5 
JUNE 21-30 5 

JUNE ALL 5 
JUL'! AL:.. 5 

J"'J~IE 11-20 ~S-i'AC 
JUNE 21-30 MS-PAC 

J"U~:E ALL MS-?AC 
v'DLY ALL MS-PAC 

198 

Estimates of the regional stock composition of brood 
year 1973 chinook salmon caught as immature age 
l.3's in 1978. 

N ASIA73B 'i/EST73B CENT738 SESC739 

25 0 12.8 17.1) 87,2 17. l) 0 

29 12. 9 44.0) 37.6 ( 32.J) :i9.6 37 .1) 0 

31 56. 1 24.7) 43.9 ( 214. 7) ·J 0 

78 25.7 29.4) 33,11 20.6) 39,9 23.0) 0 
36 0 38. 1 21. 9) 40.3 ;:; • 7) 21. 7 '1. 5) 

29 12.a ..ia.o} 37.6 32.0) 49.5 ,.., f \ 

..... 1, ·J 
32 58.7 24. 3) 41. 3 24. 3l 0 0 

90 24.1 28.3) 34.2 20.~) :io. g 22. r;· J 
53 ~ 50.2 :8.8) 36.~ 20.~l . 3. 5 ( . 3. 1) 

" 
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Appendix Table FS. Estimates of the regional stock composition of brood 
year 1974 chinook salmon caught as immature age 
l.3's in 1979. 

MONTH 10-DAY AREA N ASIA74S WEST74B CENT74S S~BC74B 

I? ER I OD 

JUNE ALL E7050 28 55.2 31.7) 3s.e ( 31.0) 9.0 ( 22.4) J 

JUNE ALL 5 39 46.6 25. 7) 38,9 ( 25.5) 14,4 ( 21 .OJ J 

JUSE ALL HS-PAC U4 ~3.0 24.9) 42.3 ( 25.1) 14.6 19.9) :: 
..,1J!..Y AL.L. MS-PAC 311 ;0.2 33,7) 19.7 ( 30.3) 24.5 43.0l 5.5 32.:;) 
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Appendix Table F6. Estimates of the regional stock composition of brood 
year 1975 chinook salmon caught as immature age 
l.3's in 1980. 

MONTH 10-DAY AREA ASIA75B WEST75B CENT75B SE3C75B 
PERIOD 

JUNE ALL :;7050 39 5.7 22. ~) 57,:i 29. 1) 35,3 ~6.1) . . ' Z.2.4) 

JUNE 21-30 5 29 0 61.3 20.8) 38.2 20.3) 

JUNE ALL 5 64 1!1.!I 18. 1) 50. !I 19.5) 35,2 ' 25.2) 
,JULY ALL 5 26 23. 1 36.4) 27. !j 32. 1) :io.5 5 ! .2} j.~ 3 ~ • 5) 
JUL'! ALL 8 28 10.5 ·o.3l 36.; 19.8) 'J 2.: . 2 .?) 

.JUNE 21-30 ~S-PAC 30 0 50.5 20. 3) 39,5 2'J. 3) 

J~NE ALL ~S-?AC 56 15.2 9. 50.5 9.2) 33,2 2U.6) :; 
i)J~1 ALL ~S-?AC 46 32.5 9. 31.0 \ 4. 4) 23.~ •• 7\ 

.,e."'fo' I 3.~ 22. 1) 

JULY ALL ~s-:as 48 12. 3 3. 30.3 5. 5) ,J 5.~ ~ 1 • :.i ; 
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Appendix Table F7. Estimates of the regional stock composition of brood 
year 1976 chinook salmon caught as immature age 
l.3's in 1981. 

HON TH 10-DAY AREA N ASIA76B WEST76B CENT76B SC:EC759 
PERIOD 

JUNE ·11-20 E7050 49 14 .2 16.2) 55.0 27.7) 26.2 33,9) 4.6 21 .2) 
JUNE 21-30 E7050 74 13,9 13. 7l 36.7 22.0) 43.4 30 . 4) 6. l 19. 4) 
JULY 1-10 E7050 26 0 49.4 31. 8) 19. 0 40.0) 31. 7 ' 30.8) 

JUNE ALL E7048 46 22.7 19. 9) 33.2 25.5l 24. 1 34.3) 20.0 27.Z) 
JUNE ALL £7050 124 13.8 10.5) 43.ll 17.8) 37.7 ' 23.6) 5. l 14 . 9) 
.ru:...y ALL E7048 33 17. 2 22.1) 19.0 27. 1) 37.2 -'4. 5) 26.6 35.0) 
JULY A'' ....... E7050 58 12.2 15.J) 32.7 24.4) 48,8 34.3) 5.3 ( 22. 3) 
J1JLY ALL 8056 25 12.2 19. 6) 57.6 31. 3) 30. 1 32.9) 0 

JUNE 11-20 5 64 11. 8 13.5) 54. 0 24.8) 32.8 31.C) 1 .s 18.2) 
JUNE 21-30 5 95 13. 6 12. 1) 35.7 ( 19. l) 31.2 26.7) 13, 5 18.7) 
JULY 1-10 5 39 0 33 , 6 ( 24. 1) 21. 4 33 , 5) 45.0 27.5) 
JULY , 1-20 5 32 32.9 22 . 3) 25. s 24.5) u1.3 29 . 5l 0 
JULY 21-31 5 25 36 , 1 25.6) 38,:) 29.0) 25.9 30.;) 0 

JUNE A'' ....... 5 177 1 9 . 0 ; • a) 39,7 14.7) 31. 8 19. 6) 9. :i '. 3 .2) 
JU!..Y ALL 5 96 15.7 12 . 7) 27.4 ' 18.2) 113.0 27 . 2) 13. 9 19. 1) 
JULY ALL 10 28 ~Oa2 17. 7) 59.5 29.7) 30.2 31. 2) 0 

JUNE 11-20 MS-?AC 54 1 ~ • 3 1 3.;) 54.0 ( .24 . 3) 32 . 3 31. 0) 1. 5 18.2) 
JUNE 2~-30 MS-PAC 103 ':i. 5 .. . ... ' 35.J 1 a. 3l ·~ ~ 25.6) 1 :.i. ~ 18. 1) ; • 1 J .J'"'• u 
JU'...'! 1-10 MS-PAC 40 0.4 , 1'7) 29,3 25.6) 25. 1 40u7) 4U. 1 3:i. 5) 
JUL'! 11-20 MS-PAC 35 29.6 21 .2) 30. 1 24,2) ~0.3 .28 . 3) 0 
JULY 11-20 Ms-as 27 15. 3 22.8) 62.9 36.7) 17. 7 42.~) u. 1 26. 6) 
v1JL'! 21-31 MS-PAC 25 36.: 25.6) 38.o 29.:)J 25.9 30.9) 0 

JUNE ALL MS-i'AC 1 86 19.2 9.6) 39,7 i I.I, 3) 31. 1 19. l) 10,0 , 3.01 
n;· v 
" -· ALL MS-PAC 100 , 6., :2.6) 2'.'.3 17.3) .i2.2 26 . 6) 14,4 18 . 8) 
~1JLY AL"- MS-BS 59 10,<I ( 12. 3 l 48. 1 20.;) 4,. 5 22.8) 0 



Appendix Table GI. Estimates of the western Alaskan stock composl.tion of brood year 1971 chinook 
salmon caught as immature l.2's in 1975. 

-· - ----- --~ - ------~----- ------~-- ·-- -·--------
10-llAY 

HONTll l'EKIOll Aln'.A N AS I A 71 A YIJK7 I A l'.llSK 71 A lllOS71A CENT7 I A SERC71 A 
--·· ----------- -------- - --- -- - -- -- ·-· -·- ·--. --- .. ----. - . ------· - --- ·-- - ------ ·- - --·· -· ------- ---------

.JllNE I 1-20 E/0'>4 

.1111.Y 1-10 E70)fl 

1111.Y 1-10 EVi'»I 
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Appendix Table G2. Estimates of the western Alaskan stock composition of brood year 1972 chinook 
salmon caught as immature l.2's in 1976. 

---- --·---- ... - & • - --------- ~~ ~- -- ------·-- ~--~-- ------

10-DAY 
HONTll l'f.KIOD Altt:A N ASIA72A Ylll:72A KllSK72A RltlS72A CENT72A SF.BC72A 

------- -~ &---

JllNE 11-20 E1054 2'i 41.h ( 14.11) 54.h 11,. I) 0 I) I .II ( 21. J) 0 
JUNt: 11-20 ~:7056 46 14 ·'· ( 22. n 112.2 ll .. tl) ti u 1.4 ( 18.5) 0 
JllNI·: 11-20 t:7'iVo 29 l'l.9 ( lh. 'J) 4h.1 •;1,. h) 7.1 4h.9) 0 12.2 ( 29.l) 0 
.lllNt: 21--'JO 81154 42 15.9 ( 29.2) H.l 'i0.11) I I.I I 4. I) 17.'J ( 4">.h) I 'J.9 ( 26.h) 0 
JllNE 21-·10 8tl'1h 2"> f) 27.1 '11.4) (J "4 .4 ( llo. 2) 0 8.4 16 .0) 
.1111.Y 11-20 E7">'>11 2h 14.9 40.4) 41.4 42 .1,) (J 'i.I ( 2h.7) IH.6 14.4) 0 
JllLY 11-211 RO'ih 1, 1 () 2h.b lol. l) 4'J.9 ( M.O) 4.7 ( :IH.b) 21.9 21.1) 0 

JUNE Al.I. E/051, 211 'll•. 5 ( '">· ~) V•. I h~.h) I ."I ( llh.4) I.II 42.2) 5.7 ( 27 .4) 0 
JUNt: Al.I. F.10'•'• t,(, 14.4 ( n.1) 112. 2 24.8) 0 I) ·1.4 ( 18. ')) 0 

JllNF. Al.I. t:7 5')4 ]f, 2'>.7 ( 14. '>) 115. ll ( '>II.(>) 22 .II ( 11'>.b) 0.5 44.5) 6.0 ( 24.b) 0 

JUNF. Al.I. t:755h 27 16.11 ( ]). 9) lll. ,, ( 5 5. 2) 11.1 ( ., 'l. 2) () 21. 5 ( :12.9) 0 

JIJNt: ALL 80')1, 65 h.O ( 19.H) 11.1 ( '• 2. 2) 11. 7 ( t.7.1) 17.7 ( 4 I. 5) IJ.5 ( 21.0) 0 
JUNE Al.I. 11056 25 0 l7. I ( 12.1,) 0 f>lo .4 ( J4.2) 0 8.4 ( 16.0) 

Jlll.Y Al.I. t:705H 47 )II. 2 ·111. '}) 47 •. , ( 12. 'J) () ·1.6 ( 19. 5) 111.9 :n. 5) 0 
.IUl.Y Al.I • t:Vi">8 ·12 26.IJ Vo.I) ">0.2 ( 40.4) () 11.4 ( 27. ')) 12.4 28. 7) 0 

Jlll.Y Al.I. 1111')6 51 12.2 2b.2) 19.4 ( 42 .'J) 31."l 70.8) 8.5 ( 42. 5) 26.6 27. 7) 0 
JUl.Y Al.I. l\U'.>11 29 0 BJ.II ( t, 2. 7) lb. 2 4 J.4) II II o.o 8.9) 

JUNE 11-20 6 71 24.7 ( 19.7) 12. 5 ( 211. 9) II 0 2 .8 ( 15.0) 0 

.IUNF. 11-20 8 ">6 12.1 ( 2':1. l) 10. 7 ( 16.4) 20.b 16 .• 11) 0 12.5 ( 28.0) 4.1 14. 7) 

JUNE 21-JO II 45 h. ·1 ( 21.6) lb.9 ( 49. 5) 5·1. I 47. 7) 0 1.7 ( 19.9) 0 

JUNF. 21-JO lO 7) 11. 5 ( 20.2) 16.1 ( 111. 5) l.'i 56.h) 111.9 19.0) 11.9 ( 111.9) 0 

JULY 1-10 8 41 22.2 ( 28. 5) 58.0 ( )7. 5) 0 ··.11. 5 26.7) 2. J ( 21. I) 0 

JUl.Y 11-20 fl ll 21.11 ( 14.'J) 14.4 ( )b.4) 0 ' IO. 8 26.6) Jl.O ( 34. 5) 0 

Jlll.Y 11-20 IO 611 IO.~ ( 19. 'I) 20.} ( 111.6) bl .o ( 19.0) 0 8.2 ( 17 .4) 0 

JllNf. Al.I. 6 74 14.6 2 I .II) 82.0 ( 211. 7) 0 o.o 16.2) l.J 11 .6) 0 
JUNF. Al.I. 8 l04 19.6 17.6) 16.0 ( 11.2) '12 .6 29. 5) 0 11.H I';. 5) 0 

JIJNt: Al.I. 10 96 5.'J l~.9) l:l. ~ ( 14.4) 16.9 '.>3.8) )J.8 J'>.9) 11. 1 16.S) 0 
Jlll.Y Al.I. 6 47 18.1 10. 5) 47."I ( 12 .9) () 3.6 19.5) 10.9 21.'i) 0 
JUl.Y Al.I. 8 74 22.0 2'l.1) 41.') ( 27.1) I) 14. o; 19.1) 16.0 20. l) 0 

JUl.Y Al.I. IO 911 14.7 17. 9) I 7. I ( :n.o> 58.0 ( :n.9) 0 I0.2 15.8) 0 

N 
0 
w 



Appendix Table G2. Continued. 

lfHlAY 
MONTH PEKIOI) ARF.A N ASIA7lA YllK72A KllSl'..llA llKJSnA CENTllA SE8C72A 
~~--~--- -----~---- - -----------~ .. --~ -----·-- --- -~---------- -

.JllN~: l 1-211 Wi-llS 171 l'l.11 ( I~. 9) ~ll.h ·111. ll) 11 • 1 42 .o) 11. l 21.0) 11,_1, 11,. I) 0 

.1m1E 21-'lO MS-US 1111 K.7 ( I 'i. h) '• I . o I I. I) l'J.11 'itl. I) l l. ·1 11. I) K.1 14. j) u 

.1111.Y 1-IO t1S-llS )9 21.I> ( 24. 7) ~0.2 ltl. I) 0 I 1.4 21.2) 11 •• ll 22.1) () 

JllLY 11-211 HS-HS 11"1 11>.1 ( 1 ll. 'i) 'fl.4 IL'I) Ill.'> ')O.'J) 1, .h 211. I>) l~.4 16.8) u 
.JULY :.n-11 HS-llS 1,4 2K.8 ( 2K.4) '>'>.4 4K.O) I J.4 '•LI) ll ~- '> 20.6) (I 

N 

. HINE ALI • MS-llS 291 12.h 11. 'l) '>II. 1 24. 'l) I'>. 'I '\4.6) 9.9 ( 19.0) 11. ·1 JO.'>) () 0 
.I:'-

JULY Al.I. HS-llS 2lh l K. 7 14.~) 42. 'i l'•· 'l) · J'J. Ii 'j/ .h) 4.7 ( 20.'I) 
''· .6 

12. ')) 0 

----· ·---- -. - .. ------··-----*-• ------ ----- -------------~-----------------



Appendix Table G3. Estimates of the western Alaskan stock composition of )>rood year 1973 chinook 
salmon caught as immature l.2's in l977. 

------ ,, ________ ·-·~. -&--- ------
10-DAY 

MONTH PF.RIOO ARF.A N ASIA7lA YllK7 lA KllSK71A RKISllA crnT73A St:BC73A 
--·-----

JUN•: 21-JO 8056 7) () 2'J. I 'lit. l) 24.7 )II. II) 4h.2 ( 22.6) 0 0 
.1111.Y 1-10 llO')R 28 0 I) '· '>. l 'J'J.ll) 54.5 ( lll.9) 0 0.2 8.9) 
JUl.Y 11-20 llll'\4 14 () 0 10.h 41>. I) I'>. 7 ( ·rn.1 > 9.0 ( 26.0) 4.7 IJ.7) 
.1111.Y 11-20 8056 67 (I 1.7. I 17. 'J) .,. 'l l'I. I ) 42. ') ( 25. 7) 0 '.>.I 8.0) 
.JULY 11-211 BllSll 6) 17.7 ( 2 7. 9) 11.0 l'J. ll) 21.ll i.0.11) 111.0 ( Jl.O) 0 3. ') e • ., > 
Jlll.Y 21-31 80'>6 27 12 .II ( 25.2) 2'1. 9 J4 .Ii) 0 h I. l ( 12.3) 0 0 

JUNE Al.I. El 5 )fl 52 fl 4·1.0 211. 7.) I) 17 .o ( 20.6) }9.9 19.9) 0 
JllNF. AU. E7552 211 0 42.4 5'1.6) 2'1.lo ( 65.7) 22 .o ( 16.4) 0 6.2 I l. S) 
Jum: ALI. 11056 Ill () 27. 7 H.7) l/o .o ( 39.2) 111. l ( 21.5) 0 0 
JULY Al.I. llll'>li 4l I) () 72. 7 ( 42. <J) ilt.9 ( 15. 5) 8.9 24.0) 3. '.) 11.6) 
JULY ALL 8056 100 ).2 22.1) 1'1.0 4 2.6) 15.2 ( 56.2) 41,. 7 ( 211.4) 1.0 I') .II) 1.9 7. ')) 

JULY Al.I. 80511 Ill 6.6 19. 'J) '>.7 '12.)) 4 ').I ( 52 .9) 3/.6 ( 27 .II) 0 S. I 7.5) 

JUNE 21-JO 8 JI 1.h 24.11) '>'•. 7 ( '19.11) II 35.11 ( 14.4) 0 5.9 12.4) 
JIJNF. 21-]0 HI 110 0 26.l ( 'J'l.O) 25.9 ( )7. ]) 4 7 .9 ( 21.11) I) 0 
JULY 1-10 10 34 0 0 48.5 ( ]6.l) 411.8 ( 35.'>) 0 2.7 IO. I) 
JUU 11-20 Ill 166 4." 111.6) 21.U ( 11.1) 19.9 ( 4'\.)) 41.J ( 22.6) 2. ·1 ( I). 7) 4.6 7.5) 
JULY 21-31 IO '>'• 0 11.0 ( 40.1) 21.6 ( 4 5. 2) 47.1 ( 29.4) 0 0.4 '.).)) 

JllNF. AI.I. 8 41 lJ 4 7 .o ( 50. 7) 26.3 5'>.l) 22.9 10.6) 0 ).7 9.4) 

JIJN" Al.I. IO 99 () 21.2 ( n.o) 46.6 19.1) 27.7 22.2) 0 2.') 5.9) 

Jlll.Y Al.I. IO 254 4.1 ( 16 .ll) 21. 7 ( 211.11) 28.6 40. 9) 39.7 19.8) o.) ( I I. J) 5. ') 6.4) 

JUN~: 11-20 HS-llS 29 () 211. 7 Ill • 1) 1>6.9 ( 112.8) 0 0 4.4 ( 11.6) 

JllNF. 21-30 HS-llS 111 () 27.9 JO.S) 36.0 ( 3S.6) 32.9 ( 20.9) 0 J.2 ( 5.7) 

JUl.Y 1-IO HS-HS 41 4.2 26.b) 0 '>"I.II ( 52.1) )'). 7 ( 311.6) 0 6.) ( 10.9) 

Jllt.Y 11-20 HS-HS 190 ll.I Ill. 9) 26. I 10. 7) 17.7 ( 42.1) 1,0. I ( 21.U) 4.7 ( 14. I) l.) ( 6.8) 
JUl.Y 21-1 I HS-llS 1,9 14.4 2~.b) l0.5 42.')) 21. l ( 511.3) 29.0 ( 29.8) 0 4.9 ( 8.11) 

JIJNF. Al.I. HS-llS 1411 l) 311. 2 ( 29.1) 40.6 ( l).9) 26.l ( 18.8) 0 2 .9 ( 5. I ) 

Jlll.Y Al.I. HS-8.'i 102 10.9 ( 16.4) 24.0 ( 25.9) 211.4 ( 36.J) 38.'; ( 17 .6) I. I ( 11 .0) 5.1 ( 5.8) 

N 
0 
VI 



Appendix Table G4. Estimates of the western Alaskan stock composition of brood year 1974 chinook 
salmon caught as immature l.2's in 1978. 

----- ----------- -----·- - - ----~---- --------

10-llAY 
HONTll PERIOD AREA N ASIA74A YllK7'tA KllSK74A llRIS74A CENT74A St:BC74A 
---·- -------·-- ---~ --- -- --- ---- -

JUNE 11-20 t:7011b 45 14.4 24.8) 44.11 ·17. •J) 16.0 40. I) u 4.5 27. 2) 20.2 ( 20.5) 
JUNE I l-20 t:lll')() 34 20.2 l2.4) ~)b. l 11. ~) 2·1.6 ·14. 7) 0 u 0 
JULY 1-10 E70'i1) 158 'l'J.6 I 5. 5) 27. 7 14 .h) (l () 21.1 1'>.7) 9.6 ( 7 .8) 
Jlll.Y 1-10 llO~b 29 I I • 7 IR. 7) flb.b 20.1) 0 () 0 1.7 ( . 8.4) 
Jlll.Y 11-20 H05b 15 9.1 2'.l.11) 41i. I ·11. •• , ) () 16.1 10.4) 18.0 H.11) 10.7 ( 19.b) 
Jlll.Y 11-20 HO')H 28 0 12 .•J l1l.1.) l_ I, 110.1) 18.H 15.9) 0 5.9 ( ll.6) 
JIJl.Y 21-·11 £70118 26 22.5 :Ill. I ) 2 I. I '• I. ·1) () () )0.0 ( 4/.2) 14.l ( 26.6) 
JIJJ.Y 21-)1 E7'>4H 12 22.] Iii. 7) 22.'l 41.H) 19. 7 '>'>.I) 0 9. ') ( :n .2 > 5. 5 ( 15 .8) 

JIJNE Al.I. E71l'jll Hl1 l'l.'l lO.b) :l'J.I n. ·o 24.9 ·1 I. I ) u 21.4 2'). 7) 0.11 8.6) 
JIJl.Y Al.I. Eb5'iU 2'> 41,. ') n.·1) 41,. 2 11. I) () () 10.9 2b.Z) 0 
Jlll.Y Al.I. t'.70'i0 2'>2 ]b.O I 2. '>) JO. 7 12. I) 0 () 21. 7 11.0) 11. 7 ( 6.7) 
Jlll.Y ALL 80'>b bl1 5. I 11, .Ii) 611 ... 211. '>) 0 11.9 21.Z) 7. I 21 .2) 7.2 ( 12.2) 
JULY ALI. HO'..i!I 2H () 72.9 19 .4 )' 2.4 411.1) Hl.8 )5.9) 0 5.9 ( 1 l.6) 

JUN!-.: I 1-20 5 IUI Ill. ·1 IH.ll) 46.h 2b.4) 10.9 2 /.I) () 11.8 2 I • '>) I0.4 ( 11 .4) 
JULY 1-10 10 JI () 91.b ').I) () 0 (I 8.4 ( 9.7) 
JIJl.Y 11-20 10 71 10.0 1 '>.'J) 62.5 27.1) () 11.'· ( 22. l) 7.8 20.4) 6.3 ( II. I) 
JULY 21-11 1 26 n.'> Ill. I) 2'1.2 4 ·1. 1) ICl.O 4h. I) 0 10.8 47.2) 14.] ( 2tt.6) 

Jlll.Y 21-11 ') 51 '1'1. 5 Ill.fl) 42.4 l'.1.11) 0 II () 22. I ( IL9) 
JULY 21-11 7 hll I~. I 2'>. 4) 2'>.2 ·11.ll) ·11. ') lll .11) () 24.0 ·10. ·n 4.1 ( 12. 7) 

Jlll.Y 21-)1 9 12 '>.0 21. I) hO. f> 'l'J.'l) 2). ·1 42.4) I) 9. I 2">.2) 0 

JUN~; Al.I. ') 2f>I lf>.2 ( 12. 2) 41.11 Ill. I) Ill.II IH.6) () 21.0 ( 16.5) II. 2 7 .6) 
Jlll.Y Al.I. ] 50 19.~ ( 22.l) 50. I 2b. I) () 0 24.!I ( 27. I) 5. 1 11.0) 
JULY Al.I. 7 71 17.7 ( 2 J. 7) 2!1 ... 29.7) 24.11 34.b) 0 26.2 ( 211.8) 2.8 11. 2) 
JULY Al.I. 9 b!I 1.] ( 1'1. 8) 511.0 2H.2) 23. 5 29.]) () 15. 2 ( 19. 7) 0 
JULY Al.I. IO lfJ] 6.6 ( 12. I) 69.'> 2'1.l) () II.I ( 111.ll) ( •• 8 ( 17. l) 6.0 9.2) 

N 
0 
CJ\ 



Appendix Table G4. Continued. 

--·---- ·---&·-··---~----- - --. -------------------------
10-0AY 

HON-rll P~:RIOO ·ARU N ASlA74A YIJK74A KllSK711A llR IS74A CENT74A SEBC74A 
----- ---------------

JUNE 11-20 HS-PAC 101 IR.'l I R.11) 411.6 ( 21>.1,) JU.9 27. I ) 0 n.s 21.5) 10.4 ( 11.4) 
.JllN~: 21-'JO H:HiS 27 II H7. 'I ( 'l'l. I ) 11.6 32. 7) l) () 1.1 ( 8.8) 
JULY 1-10 HS-l'AC 2')9 )7.7 I l.O) 11.4 ( I 2 .6) 0 () 22.6 11.4) 8.J ( 6.2) 
.JllLY 1-10 HS-RS 12 0 114.6 ( 2h.4) II 10.11 24.9) 0 4.6 ( 10.2) 
JULY 11-20 HS-BS 79 8.4 14. ')) 64.1 ( 2'>.9) () 12.4 21. I) 11.0 ( 19.6) 6.9 ( 10.9) 

JULY 21-31 HS-l'AC 169 21.7 16.0) 14. 7 ( 20. 5) 19.1 21.2) 0 Ill.I ( 18.1) 6. J ( 8.2) 

JUNE Al.I. ttS-PA<: 264 16.4 12.2) 41.0 ( Ill .O) 10.'l ( IR.4) 0 22.1 16.7) 1.9 7.6) 
JllNF. Al.I. HS-RS 19 0 91.4 ( lJ.O) 4.3 ( 16.l) 1.7 ( 26.2) 0 0.1 7.4) 

N 
0 

JULY Al.I. HS-RS. 116 II. 7 11. 'J) 611.9 ( 27.h) 2.11 ( 24.1) 7.1 ( 20. 9) ').0 16.8) '). l 9.0) '-l 

------ ---- - -



Appendix Table GS. Estimates of the western Alaskan stock composition of brood year 1975 chinook 
salmon caught as immature l.2's in 19}9. 

-·. - - - .. ------- -------
I ll-llAY 

HONTll l'EKIOO AIU:A N ASIA/'iA YllK7'>A KllSK 7 '>A llKIS 7~1\ CENT/'>A SEHC7~A 

--- -·- ·-- ----·---- -- ·----- -· -- ------------· -----·---- --------------

JUN~: ll-·llJ E70'>1l 

1111.'I' 1-10 t:l~'ill 

JULY 11-20 El '>~h 
1111.Y 11-20 1111'>1> 
llll.Y 2 I- ·11 llW)O 
.lllL.Y 21-11 Hll'>h 
1111.Y 21-'JI HO~ll 

/9 
u. 
'Hi 

HO 
'>6 
21\ 
1') 

JllNE Al.I. E/U'>ll YI 
JllLY Al.I. El'>~h I HI 

Jlll.Y Al.I. E7551i l'i 
.llll.Y Al.I. HO.,O h2 
JULY Al.I. 11056 l'.''i 
JIJLY Al.I. 110~8 ~() 

JIJNF. 11-20 
JUNE 21-)ll 
JULY 1-10 
JULY l-IO 
JllLY 11-20 
JlJLY 11-20 
JULY 21-'Jl 
JULY 21-'l I 

JUNE ALL 
JIJl.Y Al.I. 
JULY Al.I. 
Jlll.Y Al.I. 

'> 
5 
II 

Ill 
II 

10 
9 

10 

5 
II 
9 

10 

JIJNE I-Ill HS-l'AC 
JUm: 21-30 HS-PAC 
Jlll.Y 1-10 MS-BS 
JULY 11-20 HS-l!S 
JULY 21-)1 HS-llS 

29 
89 
41l 

n 
'Jh 
Hl1 

70 
(>/ 

2'i 
90 
Ill 

200 
7H 

JIJNE Al.L HS-l'AC l 'i I 
JULY ALL HS-llS )59 

11.5 ( 111.7) 
0 
I) 

II 

12..1 ( IY.'i) 
() 

() 

IL'I ( 11.ll) 
II 

tl 

l'l.'I Ill. I) 
l .O 'J.H) 

0 

1).0 (:!'i.'>) 
11 •• 4 ( I '>.II) 

tl 

'•. '> 20.6) 
u 
ll 

17 .1, ( l 'J . I) 
(I 

lb.O 12.9) 
0 

IY.U I Ii.II) 
U.11 I.~) 

l·l .b 

14. I 
() 

2 .II 
0 

42.2) 
111.'J) 

9.4) 

lb.O 12.4) 
I. 1 6. 5) 

42 . 7 21l.'>) 
~~.1 1,11.n 
l'> . ~ ~IJ. ')) 

21 • '· '.'IJ. '1) 
0 

4 2. 5 Ill. II) 
2 ·1. I 211. I ) 

l1L I l'l.11) 
42.0 l'l.t.) 
54. J ·1'> .o) 

ll 
:so. 2 19. 'J) 

21.'i 27.6) 

U.'.> 
·11 •• 7 
115. 7 
'i2. I 
)'i.2 
2].6 

0 
29.11 

11. 4) 
lli.H) 
23.6) 
n.•n 
20. 9) 
20.]) 

24 • .,) 

:16. 2 I '1./) 

44.9 17.~) 

II 
2H. 'J 16. 7) 

24.b 
'.lb. I 
hO.~ 

27. I 
)4.6 

41.6) 
111. 7 ) 
IH.'>) 
I). 9) 
23. 1) 

31.0 14.'>) 
34. 5 11. 2) 

-----·· ·----- -- ---- --------·---· 

I ·1. h ( 11\ . o) 

'JI .h ( 4'1. 'i) 
12. 7 ( 2'1.l!) 
1.!.'i ( 12.'J) 
·.:'.7 ( Fl.2) 
20. b ( 4') .ll) 
l'J .H ( 1, I . '•) 

I'>. 2 ( I 7 .II) 
1/.9 ( 22.'J) 
YI.I> ( 44 .2) 
51,.'i c n.1 > 
21>. 'I ( 10. '>) 
1H.ll ( 112.7) 

22.7 ( '11.0) 
I'>. I ( I 7. 1) 
19.0 ( 21.1) 
I '>.'I ( 48. 2) 
12.7 ( 25.0) 
41,.11 ( 12.2) 
'iO.I ( 21.0) 
ll .4 ( lb.6) 

17.H ( 14.8) 
21.5 ( 20.9) 
50.0 ( 20.0) 
29.4 ( 2b.9) 

14.2 ( h0.6) 
16.4 ( 17.4) 
19 . 7 ( lh.7) 
24.9 ( 24.li) 
11.3 ( '.l'l.6) 

111. 2 14. I ) 
25.8 19.8) 

tl 

2.2 119.'>) 
n.1, 2•J.h) 

lb.I V .. I) 
tl 

21.1 '>h. I) 
11. I 1,9 .0) 

ll 
14.4 2'>.7) 
5.4 4 '> .O) 

0 
l'i. 7 H.O) 
32 .9 4 7. I) 

0 
0 
0 

2.6 ( 47.1) 
21.4 ( 29.6) 
11.0 ( 1·1.2) 

0 
)11.U 41.4) 

0 
12.1 23.0) 

0 
20.b 27. 7) 

18.0 64.2) 
0 
0 

15.3 ( 25.0) 
)1.8 ( )7.11) 

() 

l'>.2 20.3) 

J2.2 22.0) 
10.'> 21.11) 
211.J [h.I.) 
I 'J. 'J I'.> .I>) 
11.4 )1.7) 
'l.9 21.1) 

(I 

lll. ·1 ( 20. I) 
2'i. H ( I'•. 'i) 
6. I ( 17.'I) 

'JO.') ( 29.H) 
2f..2 ( 19.-1) 

0.11 ( lll.2) 

29.ll 
·l 1.11 
I 'i. 2 
2'· .8 
28. 7 
IH.7 
12 .o 

1.5 

34.1) 
21.2) 
17.J) 
l'J.~) 

lb.It) 
l'i.O) 
211. J) 

9.'•) 

)0.0 17.4) 
21 .'l 12.2) 
lo.9 27."J) 
21. 2 IS. I) 

17. 9 
1'1. 1 
19.11 
29.H 

0.1. 

54 .2) 
21 .O) 
I it • .,) 

H1.H) 
11.2) 

'12.ll lh.9) 
rl.1 12.)) 

0 
0 
0 
0 

1.6 ( 11.7) 
0 
0 

0 
0 

• 0 
1.1 ( 10.7) 

0 
() 

0 
() 

0 
0 
() 

0 
0.5 

() 

I) 

0 
Cl. I 

0 

9.9) 

9.0) 

I .H ( 17. 5) 
() 

I) 

0 
() 

0 
ll 

N 
0 
OD 



Appendix Table G6. Estimates of the western Alaskan stock composition of brood year 1976 chinook 
salmon caught as immature l.2's in 1980. 

l!HlAY 
HllNTll l'EI\ I Oil AREA N ASIA7hA Yllt'. /bA KllSl'./hA 1m1s7hA CENTlhA SERC76A 

----------- -------. ----------- ··---- -----------------------------------

JULY 1-10 F.7054 56 
Jlll.Y 1-10 F.7556 110 
.1111.Y 1-10 110'>6 51 
.1111.Y 11-20 E711'i2 '•I 
Jlll.'i 11-20 U5'>6 'II 
.1111.'i 11-:lO H0'>4 211 
Jlll.'i 11-20 Rll'>h 8R 
.lllL'i 21-11 t:7~'i8 29 

.JIJNE 

.JIJL'i 

.JIJl.Y 
JUl.Y 
JUl.Y 
Jlll.Y 
JULY 

JIJNF. 
JUNE 
JULY 
.JIJl.Y 

JULY 
.JIJl.Y 
Jlll.Y 
.IUl.Y 
JULY 

Al.I. E70'.ill 
Al.I. E711'>2 
Al.I. E 70')11 
Al.L E7'.>5h 
Al.I. El'>'ill 
Al.I. 110')4 

ALI. Hll56 

1-10 
11-20 

1-10 
1-10 
1-10 

11-20 
11-20 

11-20 
21-Jl 

5 
5 
6 
II 

Ill 
b 
II 

JO 
8 

JUl.Y Al.L 6 
8 

Ill 
.JUl.Y Al.I. 
JULY Al.I. 

.llJNF. 
JUNE 
JULY 
JUI.Y 
JULY 

JULY 

1-10 HS-l'AC 
11-20 HS-l'AC 
I-Ill HS-HS 

11-20 11S-DS 
21-JI HS-BS 

Al.I. HS-HS 

n 
Id 

1 '> 
22'1 

'!.'I 
211 

119 

27 
·12 
')h 

I Ill 
'>I 
JO 

105 
116 
'II 

')} 

266 
1115 

"l9 
·11 

24"1 
251 

')() 

544 

12.1 10.11) 
II. 2 Ii.It) 
4.9 JO.I) 

0 
10.J. R.I) 

() 

I) 

I .II 9. 'I) 

1. '• 
0 

11.h 

II. 'J 
I.II 

0 

19.l 
0 

12. I ( 
II. 2 ( 
4. I ( 
ff.Cl ( 
'LI ( 
1.9 ( 
0.1\ ( 

9.11 
H.4 

2.1 

I 7. fl 
0 

7.b 
6.2 

0 

6.4 

I 0. 2) 

'I. Ii) 
').I) 

'J. 'I) 

111. K) 

1..11) 

'I.ft) 

I 'J ·") 
7.4) 

6. 7) 
II. 7) 

10.4) 
4.h) 
'.> • .,) 

:l'J .1) 

4 .1) 
4.4) 

).2) 

1> 11.·1 ( 11.·l) 
lill.'l ( U.!) 
511.h ( 1111.11) 
'>'I.II ( '!.I. I) 
hl.11 ( 2').h) 

611.'I ( ILO) 
111.9 ( 211.ll) 
',9.7 ( 1,z_li) 

111. 9 
'.)9.0 
4h. 11 

hl.C. 
.,., .1 

h/1 .9 
·11.4 

lh • .,) 

~ l. I) 

'"·'·) 
Ill.I) 
,, :1 ·'·) 
12.U) 
Ill.II) 

•,o. 1 < n.11) 
II S.11 ( I l. I ) 
b'). ·1 ( ·11 • ] ) 
Ml.'I ( 22 .2) 
54.0 ( 4b.CJ) 
4/.0 ( 7CJ.2) 
h'i.9 ( 24.2) 
27.R ( Jl.b) 
59. 'i ( 41 • I) 

3CJ.2 
62.') 
n.o 

2'J. I ) 
17.2) 
211. I) 

56.0 ( H.'I) 
711.1 ( 42~6) 

6b.R ( 17.CJ) 
511.6 ( 17.')) 
511.6 ( 24.5) 

60. 1 ( 14. I ) 

1R.b m.11 > 
·111.'J n. 'I) 
'!.'I. 7 4 '>. I) 

(l 

21.11 2· •• '>) 

)'>.I II. .II) 
..,,, • l 21l. 11) 

0 

I) 

Id • I 
2'J ... 

II 
·1· •• 1 
'">I.CJ 

0 
() 

J'>. '>) 

Hi. I) 
111. 2) 

)2.0) 
·11.0) 

111.h ( JO.II) 
10. 9 ( 2 2. 'I) 
29.l ( 41.1) 
2'>. I ( 84 .2) 
21,.1, ( 24.1) 

""· 5 ( ·14 .(,) 
0 

l1CJ.2 
29.1 
59.6 

() 

11.6) 
17.2) 
21!. 'j) 

4.') ( )9.0) 

25.6 ( 17.9) 
J'J. 1 ( I 7. 7) 
41.4 ( 24.'J) 

JJ.3 14.2) 

0 
() 

11 •• 7 ( 35. '>) 
(I 

(I 

0 

0 
'ICJ. I ( 110.2) 

0 
() 

II 

II 

111.·i 
0 

11.6 

() 

() 

ti 

0 
12.6 
6.2 

0 
1.9 

39.8 

() 

0 

40.2) 

21.7) 

11.6) 
46.0) 

n.o) 
JCJ.O) 

5.1 ( 19.4) 

0 
0 
0 
0 
() 

() 

II 
II 

0 
Ill.I\ ( 10.11) 

(I 

II 
I. 9 ( I I. I) 

() 

12.1, 
Ill.II 
l.'i 

II 
II 
() 

II 

Ill.lo) 
]ll .11) 
lf1. 7) 

7 .8 42.6) 
l'>.0 17.1) 

ll 
0 
0 

11.7 ( 32.R) 
() 

0 
0 

0 
0 
0 

'i. ·1 
17.4 

() 

() 

O• 

() 

l1fl.I) 
2 1.2) 

0 
fl 
0 

22.2 ( 24.2) 
0 
II 

0 
0 

II 
22.2 ( 21 .. 2) 

IJ 
II 
() 

0 
0 

22.2 ( 30.9) 
0 
() 

() 

0 
0 
0 
0 
II 

1.e 
0 
() 

7 .9) 

20.9 ( 211.9) 
0 
0 
0 
fl 

0 

N 
0 
\() 



Appendix Tahle G7. Estimates of the western Alaskan stock composltlon of brood year 1977 chinook 
salmon caught as immature l.:L's in 1981. 

-- -·~- -- -- --------~--·- --·-- ··--------·--- ------ - --~ - ---~-- - - - - - - - .. ----- - - - --
llHlAY 

!10NTll l'EK LOO AKEA N ASIA7/ YllK7 / KIJSK7 / Ill! 1•;7 7 c~:NT7 I SEllC77 
------------ ------ --~--------- ---- ----------- ------------- ------------

.JllNE 11-20 E7050 79 20.11 16. '>) '>~.o 'IL'.l) IO.'> ( 111.b) 9.0 ( 16.6) () 4.6 7.8) 

.1111.Y 1-10 E7~56 41l 0 74.2 ·1·1.2) o.s ( l'l. 7) Ill.'> ( Ill. 9) 11.9 ( I 7 .4) 0 

.1111.Y 11-20 ElU'>O 424 17. fl 7. fl) 22.<J l 2. I) I I • 'J ( I~ .0) 12.4 ( fl.O) ·w. 'l ( 11.7) 4.8 5.6) 
Jlll.Y 11-20 E 711'>2 ·n }./ 15.6) 24. I 1,0. '>) ·11 .s ( ') J .-1) lb.9 ( 28.1) 2'1.6 ( 11 .II) 0 
.1111.Y 11-20 1':7 )'")(, 11 l.'.I 9.1) Iii. I L'.h) 111.'> ( 'lh. ~) h.11 ( 14.11) 16.2 ( 19.11) 0 
Jlll.Y 11-20 110'>6 65 11.5 11. 5) '.17. I ·1~. 2) 'Lii ( 14. S) 19.7 ( 111.11) Ill .II ( 111.'I) 0 
Jlll.Y 21-) I E7~56 27 0 :•I .4 111.ll) 4 7 .o ( 110.b) () 11. 5 ( 27.J) 0 

JllNE Al.I. E/0'1tl 279 19.2 9.6) 
)7 ·' 

I 7. ~) 20.S 10.9) 1.(1 7. 0) 111.9 I 2. 7) 2.7 S.O) 
.llll.Y Al.I. E7o'>2 '17 6.8 16.7) 2 I .fl 'lh.l) 24.7 411. '>) 26.1 2'l. 'l) 20.5 28.6) () 

Jlll.Y Al.I. E7SSl1 ''•" tl. I 1,. I) 'lll. l 'l I. 'I) I '>.II 211. ')) S. I 9.6) 20. 1 l '>.O) II 
.1111.Y Al.I. llllS6 111 '>.CJ ll.H) 112. ·1 11.0) I) 15. I 11.4) lh. 7 I J.9) 0 

JUNE l 1-211 ') 107 26. ~ l't.11) 50.6 2H. l) 12. 7 11. lo) s .o 12.8) 0 5.2 7 .0) 
JULY I-Ill II 1,11 () /4 .2 ·11.0 II.~ 'l'>.7) 16. 5 111.9) 8.9 I 7. 4) 0 
JULY 11-20 II 71 I. I 'I. I) 61. I 12.h) 11 •• 5 36. ~) ti.II 14.U) 16.2 l'J. 8) () 

JIJl.Y 11-20 10 lh H. '> 12. ~) 'II .I 'IO. l) 
14 ·'' 

]Ii. II) IH.9 17 .8) 7 .o 16. I) () 

JllNE Al.I. 5 HI n.1 'J. ll) Ill. 9 1 '). f,) 14. II 17.b) o. 7 5.6) 22.1 I I • '>) 2. 2 11.4) 
JULY ALL II lhl 0 b4. I 20. 2) 15.1 21.1) 11. 1 to. 2) 'J.I lll.S) 0 
Jlll.Y ALL 10 122 h .'I l). t.) SH.2 24.9) 6.6 27. I) I'>. l 1'1.U) l'l.O 14.4) 0 

JUNE 11-20 HS-l'AC 10/ 2h. s I'> .4) ~O.b 2tl. 7) 12.7 11.4) s.o I 2. H) () 5.2 7.0) 
JULY 1-10 HS-llS 75 () hh.2 21.4) 9.0 10.11) 11.4 15.9) J.4 11.9) () 

JULY 11-20 HS-llS 14 7 s.o II. I) Sb.O 2 1.1) 14. ') 26.6) 11.0 11.7) 11.4 11.1) 0 

JULY Al.I. 115-llS )01 2.5 ~.S) b0.9 111. 1) 11.b 20.6) 10.1 7. 8) 15.0 10.1) 0 

----------- ----- ----- ···-·---- ------- --··----- ---··------ __ ,, ____ -- ----------~----------- - - ---------~-- ---

N 
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Appendix Table Ill. Est lmates of the western Alaskan stock composition of brood year 1970 chinook 
salmon caught as immature l.3's in 1975. 

-- . - - -. -- --- - --- - . --------------------------
10-llAY 

HONTll P~:RIOI> AREA N ASIA70 YllK711 KllSK70 lllUS70 CENT70 SEBC70 
------------------------ --·--·---

- --~----......_ ___________________ _ 
JUNE Al.L HS-115 27 4.1 ( 21.'>) () l,CJ.I ( ~4.9) 9.') ( 24.7) 0 

N 
I-' 
I-' 



Appendix Table 112. Estlmates of the we1;;ter11 AL11;;ka11 stock composition of brood year 1972 chinook 
salmon caught as immature l.3's in 1977 • 

---·-----· ----- -. -- .. - - - - . -- - ··- . - . - - - . --- -·· - -- ----- ---- - - ------- --- -~-----

10-DAY 
t10tlTll l'f:I{ (Of) AllEA N ASIA7211 YllK7lll WSK7211 llKI S 721t CENT72U S~:BC72B 

----· ------·------- - - - - . - - - .. - .. - - --- - - . ---- .. -- ------. -- - --- . ----------

.llll.Y ALI. llO'>ll 12 W.'J 34.2) 2'1.4 41,. 2) Id.I 1, I. I ) 0 h.'> 21, .0) () 

JllNI-: 11-20 ]4 21.0 H.o) I. II 4 2. '.!) 21.0 1>'1. II) 20.2 4 •,.1,) n.•1 ]'I. 'J) 0 
.IUl.Y 11-20 10 12 7.h lh.li) ltt.tt 4 J.li) •,•J.H '>0.2) () 1 .. 11 2'• ·I) () 

.llJNI·: Al.I. )/1 'J0.4 11. 'l) I ·1. •J 11, .'J) 111.'> l1'J.:i.) l'J.11 'J4. I) ~..,. 1, 2b.h) () 

JIJN~: Al.I. II 12 21,. 7 '12.11) 1.-1. 1, l1H.h) ·11.1 411.fl) () 0.11 21 • .,) () 

JUNE Al.I. 10 27 I I. :l 2'1.1) 1,1,. ·1 '>11. I) 11.h 11. 2) 4 .II 4'1.7) 0 0 

JULY Al.I. IO 1,9 :.!4 • .., 21 •• ") 11 .. 11 l'>.'>) ~I.II l'J. '>) f) b. '> l'l.4) () 

.lllNF. I 1-20 MS-l'AC 1, / 21>. l ·12. h) 7. I l6. t.) 2] .o '1 7. II) 12. I ( 3 I. I) ll. 2 2'J .o) 0 
JllNE 21-'IO JIS-llS 4h 12.2 20.2) 57 .o 'l'i. 'I) )0.'J lfo.l) 0 () 0 
JULY 11-20 llS-llS 1'> l'>.11 !.II. h) 21. J ld.9) ) 7. II 4'/. 7) 0 '>.I n.2> 0 

JUNE Al.I. MS-11~; )') l'>.'l 111. I ) ~I. I I0.9) ]2 .1, 12.2) () 0 () 

.llll.Y ALI. HS-liS . )') IH .II ll .. I) 'l.O 10.4) lo'J.O )11.2) () 1. 2 ( lfi.h) ti 

--·- -- --------- -··-- ···----- --- --~ -·----- - ·-~-------- ------- -------

N 
I-' 
N 



Appendix Table IO. F.stimates of the western Alaskan stock composition of brood year 1973 chinook 
salmon caught as immature I.J's in 1978. 

IU-llAY 
HONTll PEl!lllll Al!t:A N ASIA711\ YllK/ Ill l\llSKl'lll lll<IS71R CENT7lll SE8C7JB 

----------- -- -- ---------- ---------------------------
JUl.Y Al.I. HS-l'AC '>'I IJ IK.'1 ( li'\.11) 21.1 ( 49.7) 1 •• 9 ( 2'i.4) 40.11 ( 29.)) I0.6 ( 17.9) 

N ..... 
w 



Appendix Table lf4. Estimates of the western Alaskan stock composition of brood year 1975 chinook 
salmon caught as immature I.l's in 1980 •. 

--- -- - ~ - - - T - - ·---~~--~~--- ---------- ---- -- -· -- -----
10-llAY 

MONTll Pl·:RIOD AR~:A N ASIA7 )II YUK7'>11 KllSK7)11 llRI S7511 CENT758 s~:HC75B 

------------------------------

JUNE Al.I. E7050 39 9.5 ( I K.6) 22.h 21. 2) SK.II 29. 9) 0 'l.O 22 .6) 0 

.JIJNt: 21-30 5 21\ () 20.6 211. I) '>2 .6 211. '>) () 2b.ll 24.0) 0 

.llJNE Al.I. 5 f>4 9.9 I'>. I) 29.1 2l. I) '•'. 'J n.'ll () 11.2 ( 19.5) 0 

JllLY Al.I. II 211 9.9 I I>. 5) 2 •. , 2 l •. , ) 11/ .H 211.lo) I) () 0 

JUN~: 21-10 HS-PAC ·10 0 2·1.0 2 '>.II) 411.0 21. ~) () 28.9 n.7) 0 

JUNE ALL HS-PAC 66 9.f> ( 14 .II) 29.9 22.1) 411.0 ( 2'1. I ) 0 12.5 18.9) 0 
JULY Al.I. tlS- llS 48 14. I ( lh. 'I) 5.6 19.6) 7'>.2 ( 21>.5) 0 I) 5.0 ( 12.6) 

------------------ -----. --- ------ ~~- -- ----------- ----------. 

N 
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Appendix Table 115. Estimates of the western Alaskan stock composition of brood year 1976 chinook 
salmon cau~ht as immature l .J's, in 1981. 

-- --- ----·~·. - - --~--------- ---~- ·----------
111-flAY 

MONTH l'F.KIOD ARf.A N ASIA7hll YllKlbH KIJSK7611 llK!S7.f>ll c~:tJT768 SEBC768 
- --- -----------------·-· 

Jllrn: 11-20 t:70SO 49 16.4 )') _ l) ')')_ 7 ( !K.S) " 0 () 21.9 ( 17.2) 
JllLY 1-10 ElOSll 2b (I 1,4 _4 ( 27 .h) II u 20.s ( 39.8) )S.l ( )).6) 

JUN~: Al.I. E70l11l 4b 24.11 20.7) 41,_11 26.2) () 0 7.6 ( ll. l) 22.8 ( 2S.S) 
.lllNf. Al.I. f.10')11 124 13.6 111.9) '>4.9 11.6) 0 () 16. 7 (· 22.5) 14.8 ( 14.8) 
.1111.Y Al.I. 81J')h 2'> O.b IS• ·i) 6h.O 11.2) 0 0 Jl.4 ( 12.2) 0 

JUNf. 11-:w '.> 64 18. l < 1 l.b) 61.1 11>. 2) 0 0 0 20.6 ( 14.S) 
JULY 21-JI '.> 2S 26. I ( 24.7) ')2.2 UJ.2) 0 () 21. 7 29.1) 0 

JUNF. Al.I. ') 117 19.11 ( 10.2) ')0.7 14. 7) II () 12.9 18.6) 17. I 12.8) 
JULY Al.I. 10 ·211 0 )'I. I 2 1.4) 0 0 40.9 21.t.) 0 

JUNF. 11-20 HS-PAC 64 18.l ( 11.b) bl. I ( 16.2) 0 () 0 20.6 ( 14.5) 
JULY 11-20 HS-llS 27 20. 'i < 21 •• o) (,1).1, ( l'l. ')) () 5.9 ( J0.7) 0 ll.2 ( 22. )) 

JULY 21-ll HS-PAC 2') 2h.I ( 24. 7) 52.2 ( )0. 2) LI 0 21.7 ( 29.1) 0 

JUNE ALI. HS-PAC 1116 1"1.6 IO.O) '.>I .o ( 14.4) 0 0 111.6 (18.0) 18.8 ( 12.7) 
JULY ALL HS-BS 59 S.2 12.1) 58.2 ( 20.9) u 0 ]6.6 ( 21.6) 0 

-------- -----·-----
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