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Question til What was the 1986 contribution by Canadian hatcheri.s to tht WCVI 
troll fishery and how does this compare with past years? 

Estimated B.C. Hatchery Contributions to 
I~CVI Troll Fisheries 1980-86 (Thousand coho) 
=====:=====::======================:========== 
1980 1981 1982 1983 1984 1985 1986 
----------------------------------------------
42.4 43. (J 49.5 68.6 98. 1 83.2 155.2 

These estimates were provided by the Canadian members of the Technical 
Committee. They were derived using Canada's Mark Recovery Data Base. Coded-Wire
Tag (CWT) recovery data were expanded to reflect samplin~ catch rates and regional 
marked to unmarked releasE ratios. The 1986 data are still preliminary. Contri
bution estimates based upon fin-clip data for the 1986 season are not yet available. 

Question 2a. Describe the current status of information and methodologies required 
to determine stock composition by fishery. 

o Estimates of coho stock composition have not beEn agreed upon by the Coho 
Technical Committee. WIthin the time available to develop the response to 
this question, it has not been possible for the Com~ittee to fully analyze 
all available estimates in an attempt to reach agreement. Currently avail
able estimates of coho stock composition in various fisheries are listed in 
Table 1. Assumptions and limitations inherent with the techniques employed 
to make those estimates are discussed in the attached appendix. 

a For the immediate future, analysis of CWT data holds the greatest promise for 
estimating stock composition. The following genera] types of data are 
required to estimate stock composition: 

o CWT releases that are representative of both hatchery and wild produc
tion from each country 

o A means of accurately estimating levels of unmarked hatchery and wild 
production with their associated CWT groups. For hatchery production, 
this would require some reliable means of enumerating hatchery produc
tion and relating brood stock sources, rearing schedules and release 
strategies to CWT groups. For wild production, estimates of spawning 
escapements must be available as well as infor~ation concerning differ
ences between the behavior of hatchery and wild stocks. 

DISCUSSION: In the past five years, both countries have generated several esti
mates of stock composition in the southern border fisheries. Interception esti
mates are not in agreement, and are especially far apart in the Juan de Fuca 
Strait and North Puget Sound areas. 

Coded wire tag data provide relatively uncontroversial estimates of stock 
distribution. Analysis of hatchery CWT data permits inferences to be made about 
the likely status of wild stocks without the necessity of making direct estimates 



of wild 5pawniGq escapem~nts, assuming that hatchery stock; are representative of 
neighboring wild stocks . 

. However. the development of stock composition estl~ates from CWI data 
requires the ExpansIon of these tag di5tributlc~s to represEnt untagged and wild 
production. Froduction E}:pansion factors, in 5imple terll,s, are the total pro
duction of the stock divided by the rEpresentative tagged production. TheSE 
factors must be derived from hatchery rack tag recoveries and escapement esti
mates, terminal fishery catch and tag recoveries, hatchery release statistics, and 
estimates of wild productioG. These sources of statistics all have various 
dEgrEes of relIability that result in uncertainty. 

Coho stock distributions and rElative abundances are known to vary from year 
to year; thus, stock composition Estimates derived from one year may not bE 
applicable to another year. Of particular concern is the distrIbution of Georgia 
Strait stocks, which in some years haVE a high incidEnCE of rEsidencv, and! iG 
other YEars, a substantial proportion of the stocks mIgratE outside Georgl~ 
Strait. 

The Com~ittee has tentatiVE plans to deVElop a bilateral coho model derived 
from CWT reCOVEry data and production factor data sometime this year. The process 
will be slow, as it will require careful evaluation of a la~ge volume of data and 
technical determinations as to what data are most appropri~te and how that data 
should be applied. Bilateral stGC~ composition estimates s~ould be a product 0+ 
this effort. If nelt, the Comrr.itteE will have a better understanding of the 
specific data needed to resolvp the iSSUE. 

ThE Com~itteE is in thE prOCESS of preparing a rEport reviEwing stock compo
sition estimation methodologiEs, and will soon make rEco~~endations for methodo
logies to be emoloYEd in the future as well as research nEEds. Although CWT data 
is likely to remain the primary coho stock identification tool for the near 
future, several other mEthods sho~ promisE and may be available for genEral appli
cation as soon as 1990. 

Question 2b. What stock composition estimates, by country of origin, can be 
provided in the following areas? 

a) North Puget Sound (area 7 and 7A) 
b) Strait of Juan de Fuca (Canadian Area 20j US areas 4B, 5, 

6 and 6e. 
c) Cape Flattery (Washington Troll and Sport) 
d) Southwest Vancouver Island 
e) Northwest Vancouver Island 
f) Georgia Strait 

Describe the assumptions and limitations associated with these estimates. 

Stock composition estimatES are listed in Table 1. The source, kEY 
assumptions and limitations of these estimates are addressed in the attached 
appendi>:. 
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Table I. Estimated Percentages of Coho Catch Comprised of Stocks of U.S. Origin in 
WaShington ocean areas, the Strait of Juan de Fuca, North Fuget Sound, 
the West Coast of Vaccouver Island, and in Georgia Strait. 

=================================:=========================================::=============:===:== 
ESTIMATE NUM8ER 

II III IV : v VI 

Author Anon. Anon. Swain Hunter Ralllonda- English, 
Powell et al 

Year of Est. 1971-81 1971-81 Unpblsh 1985a&b 1986 1986 

Nationality US Canada Canada US US Canada 

Source of Data Fin CI ips, Adult Coded wire tags, Terminal area Coded wire tags, 
Tagging data and hatchery release Subtraction methods 

statistics. 

Data base years 1968-70 1968-70 1975-78 1979-91 1979-85 

Washington areas 
48,5,6 Net 70~ 'C''' OJ!. 9n 
7 Net 181 20~ ·c· th.d. 

7A NEt 18i: lOr. 49l 
4 Sport & Troll 60X 65% 941 
3 Sport and Troll 767. 70Z 96! 
2 Sport and Troll 931 931. 9°" v. 

I Sport and Troll 934 93Z 100! 

BC areas 
13-19 (GS sptHrl) 16r. 10% 8i. m 
Area 20 Net 70X 651. 45X 89l 
SWill Troll 6e! 55! 431: f 641 
NWVI Troll 60! 50'; 25X It 26! 

f 191. of the coho in these areas were of unidentified origin. 

ft 421 of the coho in theSE areas were of unidentified origin. It is li~ely 
that the bulk of these are of Canadian origin. 

88l 

????? 

55! 
551 



Qu.stion 131 R.cognizing th.t form.l for.c.sts h.v. y.t to b. prlp.rld, wh.t .r. 
th, pr.limin.ry IKPlct.tions for 1987 for coho Itocks of conc.rn in th. Southlrn 
Pinel Uta? 

For Washington and Oregon stocks, 1987 preliminary forecasts are currently 
available for only the Puget Sound region. Forecasts for all other StOC~5 will be 
available about February 20. In general, the Puget Sound wild run is forecast to 
be below average based on iow summer stream flows experienced in 1985. ThE 
hatchery run is expected to be about average. The most depressed stock is that 
ret~rning to the Skagit RIver. The Skagit wild run SiZE is foreca5t to bE about 
27,000 returning to U.S. waters, which is below the optlmum escapement goal of 
30,000. Preliminary indications are that Washington north coastal coho stocks 
will be improved over recent years. 

Forecasts for the 1987 return of Canadian southern coho stocks are available 
only for the Fraser River and Howe Sound/Purrard Inlet stocks. These forecasts 
are based on brood year escapements and recent trends in the terminal area and are 
highly subjective in nature. 

Wild coho salmon returns to Howe Sound/Burrard Inlet are dOffiinated by the 
Squa~ish River system. Wild returns are expected to be near recent averages 
(1981-85 ave. escapement of 12,800), well below the interim wild escapement target 
of 100,000. In addition, hatchery surpluses of 11,000 and 18,000 are expected to 
the Tenderfoot (Squamish) and Capilano hatcheries. 

Wild coho salmon returns to the Fraser River syste~ are expected to improve 
over recent levels (1981-85 average escapement of 58,300) on the basis of a brood 
year escapement of 91,000 and a recent trend toward improved returns. However, 
the wild escapement goal of 175,000 is unlikely to be mEt. In addition, a 
hatchery surplus of 115,000 coho is expected in the terminal arEa, primarily 
returning to the lower Fraser River area. 

Question 4: What is the status of our current understanding of coho productivity 
of southern Be, Washington and Oregon stocks? 

SUMMARY: For management purposes, the productivity of salmon stocks can be defined 
as the proportion of the adult production that can be harvested at spawning 
escapements associated with maximum sustained harvest. Thus, a stock which is 
capable of producing three recruits per spawner at MSH escapement has a producti
vity of 67% because 2 of the three are harvestable surplus (2/3=67%). 

Coho productivity appears to lie in the 60%-70% range for Oregon coastal, 
Washington coastal and Southern British Columbia stocks. Productivity levels for 
some Puget Sound stocks may lie at or above the high end of this range. Because 
of specific environmental or biological factors, the productivity of some stocks 
may lie outside this range. 

DISCUSSION: Most theoretical models of salmon management are based upon a rela
tionship between productivity and spawning escapement levels. Except at extremely 
low escapement levels, production per unit spawner would be higher at lower escape 
-ment levels than at higher escapement levels (It is important to recognize, 
however, that the maximum sustainable harvest is not obtained by maximizing the 
sustainable e>:ploitation rate). As a result, comparisons ,of productivity among 
stocks requires measurements at the same relative level of abundance, i.e. at MSH 
escapement. 
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Direct E'stimctEs of coho productivity rE'quire a SE~'E:: 01 nllatde adult 
production dala across a broad rangE of spawning ~scipErE~ts. Such data seriES 
are r are. Pro b 1 ems e l: 1St 1 r, the a c cur ate est i CT, allor, 0 t t: t t; spa W~, i n 9 e s ( ape n; E' n l s 
and adult production and the collection of a long tl~E SE~:es oi consislent data. 
Becau5E' coho typicallv spawn in many small trIbutariES src strea~s our Ing tImES of 
YEar when visibilltv and access to survey crews arE poe p

• esca~effiEnt Estimation is 
often difficult. Most coho stocks arE exploitE'd In a rar;e of fisheries, oiten 
com~ingled with other coho stocks, making esllmatlon of tetal adult production 
frOrT: a singlE' stock vE'ry difficult. 

However, Inferences on productivity ranges can still bE' drawn fro~ groups of 
stocks for which suitable data are available. Coho protuctivlty relationships 
have been estimated for regional composites of coho stoels. Estimates of the 
exploitation ratE at MSH escapemEnt levels can be derivEt from those analyses. 
One such composite analysis IS used as part of the manaDE~ent strategy for Oregon 
coastal natural stocks (Beidler, et al., 1980). ThE estl!".ated MSY e:':ploitation 
rate for the composite Oregon coastal natural stocks is s:lghtly less than 70'1 .. A 
siffiilar composite M5H Exploitatio~ rate, 72%, was derlve~ from an analysis of 
British Columbia nalural coho stocks (Wong, 1982). Thi~ e~tim2te may be 
optimIstic because spawner data was derived from fishEry officer estimates which 
are felt to be minimu~s for most coho stocks. Attempts to derive stock 
specific production relationships are underway for somE Puqet Sound and Washington 
coastal stocks. 

Indirect estimates of productivity can be derived fr:m juvenile:spawner 
production information in combination with data on smalt to adult survival rates. 
Neither of these components is constant from year to year. and regional 
differences exist. 

Coho productivity is likely to vary between stocks as a result of differences 
in physical and biological characterlstics of the stocks and their specific envi
ronments. For example, relative differences in marine survival can affect produc
tivity. The productivity of Puget Sound stocks is e5ti~ated to rangE from 60% to 
8:,;'; ~!, depending upon me,rine survival rates and smalt p~oduction per spawner at 
MSH escapEmEnts. Relative survival rates for hatchery stocks originating along 
the Strait of Juan De Fuca and Washington coast indicate significantly lower 
productivities. It is also important to recognize that p~oductivity not only can 
vary in response to random variation in survival, but al58 change over time with 
trends in survival. 

aj assuming the average smolt produced per female at MSH EscapEment levels is in 
the range 50 - 100, a 1:1 male to female adult ratio in the spawning 
population, and a range of survival to recruitment is 10% -15I. 

5 



Expressing coho productivity in terms of theoretical e~ploltatlon rates at 
NSH escapement is particularly useful for fisheries manageffient purposes. Analysis 
of hatchery CWT data permits inferences to be made about the likely stalus of wil~ 

stocks Without thE necessity of makIng dIrect estimates of wild spawning escape
ments, assuming that hatchery stocks are representative cf neiohboring ~lld 

stocks. For stock management purposes, fishEries can bE regulated to achieve 
target total explOItation rates (established recognizing expected variations in 
year-to-year survival and stock-to-stocl differences) as an alternatIvE to ffianage
mEnt for MSH fi~ed-point escapement goals. If the productivities of the stoc~s 
are properly estimated, spawning escapements should stabili~e at MSH levels. 
Tllese features are particula~ly useful where measureEent of coho escapements IS 

difficult, where MSH escapement levels are unknown, or where the structure of the 
fisheries makes it i~pra(tical to manage directly for MSH fixed-pOint escapement 
goals (e.g. West Coast Vancouver Island coho stacks are predominantly harvested by 
mixed-stock troll fisheries and there are few West Coast fisheries that operate on 
individual stocksl. 

QUESTION #5: What is the current rate of exploitation of Southern B.C. and 
Washington origin stocks? 

Exploitation rates for Southern British Columbia hatchery stocks with 
reliable escapement data are presented in Table 1. It should be noted that 
exploitation rate data for Canadian hatchery stocks differ from thOSE presented in 
the 1986 Report of the Committee. These differences are due to updates in the 
Canadian Mark Recovery Data Base. Particular changes in the Canadian data baSE are 
due to different procedures for distributing CWT's recovered from the troll 
fishery and for estimating expansion factors for sport catch, and for changes in 
escapEment estimates made in the last fe~ months. 

No comparable time series estimates of exploitation rates for individual 
hatchery stocks are available for most Washinqton stocks, due to the incomplete 
nature ~f recoveries (particularly escapementi in the existing data base. 
However, estimates af the 1979-81 average distributions for Washington and Colum
bia River stock co~posite groups are presented in Table 3. These data were 
developed by Hunter 11985a) for purposes of modeling impacts of regulatory alter
natives for the Pacific Fishery Management Council. Estimates were based upon CWT 
recoveries, almost entirely of hatchery stocks, and simulations where suitable 
data were not available. The totals represented in the last column are noJ... direct 
estimates of exploitation rates comparable to the data presented in Table 1. In 
most instances, tag distributions for these stock composites are not directly 
applicable to natural stock components due to differential harvest patterns by 
Washington net fisheries. 
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More recent estimates of CWT recovery distributions for a north Puget Sound, 
South Puget Sound, Washington Coastal and Columbia River hatchery stock for the 
1982 and 1983 recov~ry years are presented in the mIddle section of Table 3. 
ThE sEd a tad 0 not rep res e n t e :.; p I 0 ita t ion rat e s . A sin d i cat e d ear 1 i e r, a v a i I a b 1 e 
data are incomplete (for example, escapement data for the Lummi/Nooksack stock are 
not considered, leading tG the high proportion of the total recoveries bEing 
accounted for by fisheries). 

The third section of Table 3 presents CWT recovery data for wild coho tagging 
e~periments o~ the QueEts River of the north Washington coast. Because several 
sm~ll release groups were involved each year, (typically (5,000 fish ~ere tagged 
per CWT group), recoveries for all groups within a brood year were pooled for 
a~aly5is. Escapements werE derived from mark rates rather than enumeration. 
Estimates were provided by the Quinault Fisheries Department. 
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TABLE 2. EXPLOITATIO~ RATES FO~ CANADIAN HATCHERY CDHS STOCKS 
11964 a~d 198~ ESTI~~TES ARE ~INI~U~S DUE TO UNAVAILABILITY OF WAS~!SSTON CWT DATAl 

FISHERY 

B IS QURU CUM 
PRI~ARV RECOVERY YEAR 

1980 1981 1982 1983 1984 1985 

CAPILANO 
PRI~ARY RECOVERY YEA~ 

19S~ 1981 1982 1983 1984 1985 
::;==============:=:========:=======::::====:=:=================::======:==:=:::===========::::========:============: 
NORTH/CENTRAL TROll 
Nk VANCOUVER TR 
SW VANCOUVER TR 
GEDRGIA/JOHNSTONE TROLL 
NORTH CENTRAL NET 
WEST VANCOUVER NET 
JOHNSTONE NET 
SeUTHERN BC NET 
e: SPORT 
WASHINGTON 
ALASKA 

TOTAL 

FISHERY 

4.5): 9. 8t. 
3.n 4.6X 
5.5% 7.8); 
8.61 4.81: 
0.41 0.3'; 
0.01. O.Ol 

4.n 14.3); 
2.94 6.4i: 
9.3! 4.7); 
8.0i. 0.51 
o.n 0.5): 
O.I! 0.07. 

7.3~ 

8.8Z 
8.0! 
3.2Z 
(I.0Z 
O.ll 

1. 6': : 
3.3i: : 
6.n: 
6.91 : 
0.31: : 
0.01 : 

8.57. 12.0); 12.21. 12.9l 7.31 7.0';: 
1.01 2.51. 2.3Z 4.61 3.9% 11.67.: 

3S.7Z 24.11 28.67. 32.B7. 21.7% 39.01. : 
5.71 2.2% 4.0% 1.31 0.0! O.O!: 
0.0% 0.0'; 0.11 0.0'; O.II 0.07.: 

I.C'l 
4.91 
- !' 
~I' J. 

0.01 
, '1' 
\J.",," 

0.31 

0.91. 
1. 57. 
7.5'1. 
3.67. 
0.01 
o.n 
2.7i: 

3.51 B.4i: 
41.41 40.81. 

8.57. 16.4i: 
0.01 0.0'; 

0.4l 
o.n 
6.94 
2.9l: 
0.0% 
O. lJ: 
2.1I 
3.3X 

33.17. 
9.71 
0.0;': 

2.01 0.5Z 0.01 
2.41 1.51 0.41 
6.9): 13.0% 3.n 
0.91 3.5~ 4.71. 
0.11 0.01 0.01. 
0.0% 0.0% 0.31 
4.51 3.2t 0.2~ 

2.77. 5.n 4. Ii: , 
38. IX 37.2'1. 46.41' 
6.21 O.OX 0.01 
O.OX 0.0% 0.01 

73.9% 68.21 71.8Z 78.01 60.4% 75.81: 63.21 82.21 59.2% 63.81 64.5% 59.21 

PUNTLEDSE 
PRIMARY RECOVERY YEAR 

1980 1981 1982 1983 1984 1985 

QUINSAM 
PRIMARY RECOVERY YEAR 

1960 19EI 1982 1983 1984 1985 
=============================================================================================================::=:::=: 
NDRTH/CENTRAL TROLL 
N~ VANCOUVEF: TR 
S~ VANCOUIJEF; TR 
6EORSIA!JOHNSTON~ TROLL 
NDRTH CENTRAL NEl 
WEST VANCDUVER NEl 
JOHNSTONE NET 
SOUTHERN Be NET 
BC SPORT 
WASHINGTON 
ALASKA 

TOTAL 

FISHERY 

6.57. 
4. t:( 
5.2/. 
9.7Z 
0.41 
o.n 

11. 6Z 
0.87. 

24.47. 
3.3/. 
0.07. 

12.21 5.07. 
8.31 2.6;( 
5.77. 5.8% 
1.7X 6.4Z 
0.81. 0.3Z 
O.Oi: 0.0;( 

17.71. 18.21 
1.7! 2.0% 

1i,51. 25.6i: 
2.67. 2.61 
0.5! c.n 

20.37. 
4.7i: 
1. 67. 
I.li: 
0.8i: 
0.01 

28.n 
2.2X 

13.9i: 
0.8); 
0.31. 

8.41 2.9l: 
7.0% 4.5':: 
6.21. b.S7.: 
5.6% 7.n: 
O.Ii: O,3r: i 
0.0% O.ll: 

lion 11.61.: 
2.27. 6.4%: 

21.6i. 40.51. : 
0.04 O.O!: 
o.n 0.0):: 

~. 2i: 
5.n 

0.17. 
li.SX 
o.az 

2~ .Sl 
I.O! 
0.:1 

12.n 
3.4i. 
2.87. 
') t· .. 
... 110 

O.Oi: 

1. 61. 
20.5% 
1. 6! 
(

I (I~ 

'. \1" 

6.8Z 18.7i: 12.7Z 5.11 
5.61. 8.9): 
3.01 1. 9! 
3.07. 2.37. 
1.01 0.51 
O.CI. O.OX 

16.91: 22.01. 
O.B/. 0.3i; 

6.n 
6. ! % 

2.77. 
V.:.J/, 

0.01. 
12.8::: 
O.5i: 

3.2t 
2.41 
3.0i: 
0.51 
O. OJ; 

16.61 
I.n 

18.01 20.77. 23.9% 40.81 
0.7l 0.5% 0.01. O.OX 
0.1i. 0.11. 0.0% 0.01 

66.01 62.6% 68.6% 74.11 62.9% 80.4!: 75.2Z 69.3% 57.81 75.91. 65.71 72.7%: 

ROBERTSON CREEK :CHILLlIIACK 
PRIMARY RECOVERY YEAR :PRIMARl RECOVERY ),EAF: 

1980 1961 1982 1983 1984 1985 1983 1984 
_____________________________________________________________________ 1 ______________________ _ 

--------------------------------------------------------------------- 1-----------------------
NORTH/CENTRAL TROLL 
Nii VANCOUI,'ER TR 
SW VANCOUVER TR 
GEORGIA/JOHNSTONE TROLL 
NORTH CENTRAL NET 
WEST VANCOUVER NET 
JOHNSTONE NET 
SOUTHERN BC NET 
BC SPORT 
WASHINGTON 
ALASKA 

6.37. 2.9! 3.3r. 
26.2% 33.0% 21.4! 
31.7% 32.3l 33.7, 

O.O! 0.0% O.O! 
0.9% 0.01. 1.3% 
4.3% 1.87. 0.0r. 
0.2Z O.O! 0.5! 
0.17. 1.6X 0.01 
0.71 2.6% I.II 
1.8% 1.51. I.OI 
0.21 0.31 0.01 

5.9! 5.8! 3.87.: 
21.2! 26.47. 31.91: 
25.91. 30.01 22.8! : 

O.O! 0.01. O.O!: 
0.51. 0.2% O.O!: 
I.O! 2.6% 0.0:::: 
1.2l 0.0r. O.O!: 
O.O! 0.41 0.91.: 
2.11 I.O! 1.21: 
0.4% O.O! O.Ol: 
O.S! 0.71 O.I!: 

6.n 
4.61 

12.6% 
3.BZ 
o.n 
O.O! 
6.Bl 
1. 5% 

37.31 
4.44 
O.ll 

3.51 
8.97. 

24.n 
7.4% 
0.11 
O.l! 
3.n 
2.3): 

27.0% 
O.O! 
o.n 

--------------------------------------------------------------------- :-----------------------
TOTAL 72.52 76.17. 62.2! 58.62 67.II 60.81: 78.11 77.1% 



TABLE 3. 1979-81 AVERAGE ESTIMATED DISTRIBUTIONS FOR ~A5HINGTON AND COLUMBIA RIVER COHO STOCK GROUPS al 

NIC NIC N~VI SIiVI ~CVI GA/JN GA/JN E.C. P.S. U.S. ~A CST II 
II 

STOCt: YEAR I A~ TR NET TR TR NET TROLL NET SPORT SPTINT OCN COL R I V :: TOTAL I 

===:=====:===========::==== 
1 ____________________________________________________________________________ I , _______ 

,------------------------------------------------------------------_.-------- 11-------

NOOKSACK/SA~ISH 79-81 0.01 O.BI 0.01 I.BI 17.2I 0.01 7.91 6.7X 14.41 32.21 8.1I 0.07. II 89.n II 

SKAGIT 79-Bl 0.01 O.~I 0.01 3.51 17.2I O.II 1.5~ 11.91 3.1I IB.II 22.~1 O.O~ II 7B.21 II 

STILLAGUAMISH/SHDH. 79-81 O.Ol o.n: O.II 3.7X n.n 0.11 0.6~ 9.1! I. 21 25.9~ 13.6~ 0.01 II BI.II II 

SOUTH SOUND NORMAL 79-BI O.Ol 0.11 0.0~ 2.n 23.3~ O. 17. o.n 6.07. 0.41 3~.5Z 12.71 0.01 :: 79.9I 
SOUTH SOUND DELAYED 79-Bl 0.01 O.II 0.01 I. II 17.9l O.Or. O.I! 6.0~ 0.41 53.21 11.07. O.O~ II 89.B! II 

HOOD CANAL 79-81 0.01 O.I! O.II 2.5': 26.n O.I! O.I! 6.1! 0.91 25.5! 15.11 O.Ot II 77.21 , , 
JUAN DE FUCA STRAIT 79-81 0.01 0.91 0.21 5.71. 35.51 o.n 0.21 6.0~ O. n 17.37. 15.31 0.0': II 81. 9l II 

QUILLAYUTE SUMMER 79-81 0.01 o.n 0.11 3.61 22.6~ I. 37. O.O! O.O~ O.Oi: 0.01 26.5l 25.31. ' , 79.6~ , , 
QUILLAYUTEiHOH 79-81 O.Ol 0.47. 0.01 1.9Z 31. I! O.Or. O.O~ 0.31 0.01 O.OL 32.61 II. 07. II 77.37. II 

QUEETS/QUINAULT 79-81 O.Ol 1.0i. 0.21 8.0~ 26.4~ O.ll O.O! 0.6! 0.31 0.3! 29.~I 16.87. :: 83. Ii: 
GRAYS HARBOR 79-81 0.21 3.71. 0.01 10.Ol 2B.67. o.n 0.01 0.21 O.Ol O.I! 21. 8r. 19. Bi: " 84.51 II 

~ILLAPA BAY 79-81 0.01 0.7'f. 0.01 0.6!. s.n 0.01 0.01 0.01 0.01 0.01 62.21 17.01 :,: 85.9% 
COLUMBIA RIVER LATE 79-BI 0.01 0.11 O.Or. o.n 4.B7. 0.01 0.01 0.51 o.n 0.61 59.n 22.6/. " 8B. Bi: , , 
COLUMBIA RIVER EARLY 79-81 O.Ol 0.07. O.Or. 0.3l 2.3': 0.01 0.01 o.n O.O! 0.21 70.81 13.57. :: 87.21. 
-------------------------------------------------------------------------------------------------------------------

RECENT DISTRIBUTION OF CWT RECOVERIES FOR SELECTED HATCHERY STOCKS b/ 

RECOVERY BC OUT ~CVI BC IN Be IN B.C. P.S. P.S. U.S. WA CST " , , 
STOCK YEAR TR NET TR NET SPORT SPORT NET OCN COL R ' , TOTAL , , 
_________________________________________________________________________________________ 1! 

-----------------------------------------------------------------------------------------1 I ------
LUMMI/NOOKSACK 19B2 22.21 O.II 3.21 6.n 9.S! 2.Bi: 48.6% i • Ii: 0.01 II 99.9Z c/ , , 

• • 1983 35.S! O.Bl O.Ol 5.B! IB.2X 1.31 30.47. o.n O.O! II 92.7'i. cI , , 
SOUTH SOUND DELAYED 1982 26.4i: 0.01 0.01. 3.1! 0.2! 4.3i: 48.5! s.n o.o! ' , 91.4l , , 

• • 1983 27.n O.OZ 0.07. I.OZ 0.77. 9.67. 44.4i: 2.3X O.O! ' I 85.lZ , , 
QUINAULT HATCHERY 1982 38.41 O.OZ 0.01 1.7I O.O! 0.07. 1.24 23.67. I. 47. " 66.37. , , 

• • 1983 69.3% o.n O.Ol I.Il O.O! O.O! 0.21. 16.67. 0.01 ' I 8i.67. , , 
COLUMBIA RIVER LATE 1982 3.3L 0.01. 0.01 0.11 0.07. o.n 0.21 4B.6! 29.01 II 81. 37. , I 

• • 1983 17.4! 0.2Z 0.07. 0.2! 0.27. o.n 0.17. 62.0% 0.91 ' , 81.9l , , 

DISTRIBUTION OF CIiT RECOVERIES FOR WILD COHO TAGGING STUDIES ON THE QUEETS RIVER SYSTEr. d/ 

RECOVERY BC OUTSIDE US TERMINAL 
YEAR TROLL OCEAN NET TOTAL 

========================================================================= 
1981 10.31 33. 17. 9.07. 52.41 
1982 26.01 23.7Z 7.7I 57.4! 
1983 47.n 22.3, 2.6! 72.lI 
1984 3B.07. 5.87, 7.07. 50.B! 
1985 24.21 11.47. 18.6! 54.21 

Prelillinary 1986 33.87. 7.41 11.07. 52.27. 

al Based on hatchery stoc~ C~T recoveries and modeling. Exploitation rates for wild stocks in near terilinal 
fisheries lay differ substantially due to differences in run tiling and lanagement actions. 

bl Estimates provided by Washington Deparhent of Fisheries. 

cl CNT recoveries in escapements are not available. 

dl Estilates provided by the Quinault Fisheries Departlent, Taholah, Washington. 
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APPENDIXI ASSUMPTIONS AND LIMITATIONS OF PROCEDURES 
EMPLOYED TO MAKE STOCK COMPOSITION ESTIMATES LISTED IN TABLE 

E .... S"-'T __ I..u.M.u..A .wTEIL.IS,,--,,--=1!---ILJ11~...IIc-_T..LJI~CUlhC1n~ ..... 1 clLJl ..... 1C-J1lc,nm 1 ttl' Q n III m~lLl11.llll1!l t i Q nlJ~ An 0 n 
lllJ1LL 

A report entitled ·US-Canada Consultations of Salmon Problems of Mutual 
Concern" led to the documentation of salmon interception estimates in bilateral! 
confidential agency reports. These reports eventually led to a series of Canada
US interception reports which were prepared annually fro~ 1971 through 1978 bv the 
Technical Committee on Salmon Interceptions. 

ThesE reports estimated the Canadian and US interception of all salmon 
species in fisheries of each country. The reports applie~ fixed percentages to 
all years. There was never a consensus on the interceptIon percentages; thus, the 
reports typically listed two set of figures for interception percentages and 
numbers. 

The estimates of stock composition by nation of origin were made from an 
amalgam of data available at that timE, including adult tagging programs (Wright 
1968, Argue and Heizer 1971, Bourque and Pitre 19721 and fin clip data (Godfrey 
1968, Senn and Satlerwaite 1971, Senn 1971). Percentage data have not been 
updated since 1971 (Anon. 1971), thus they do not incorporate coded wire tag data. 

As,sumptlons: 

1. The distribution and abundance of individual stocks do not change fro~ year 
to year. 

2. Reliable estimates of spawning escapements are avaIlable for all relevant 
s t 0 clss . 

3. Subsequent fisheries and Escapements are adequately sampled for the tagged 
stocks. 

4. Fin regeneration, natural marks, mortality loss, and tagging mortality loss 
can bE accurately estimated. 

Limitations: 

1. These estimates are based on limited data that do not allow assessment 
against assumptions. 

2. These estimates have not been adjusted for changes in hatchery and wild 
production. 

3. There are several potentially serious sources of biases in the procedures 
employed to derive stock composition estimates from fin-clip data. 
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tsTIMATE III,~w.in·. CWT .tock compolition InllYlil. 

ThIS analysis of stock composition is based on CW1 data and hatchery produc
tIon. All tag codes are used a~~ all unmarked hatchery production is associated 
with tagged production adjusted for relative survival rates. Untagged releases 
are associated with tagged releases based on: 

1. Area of release. 
..., Time of release. .... 
3. Si : E' (If release. 
4. Stock similarity. 

Recoveries are expanded by the catch/sample ratio and then corrected for 
marked/unmarked ratio at release. This produces estimates of hatchery production 
in every time and area strata. Wild US production is calculated by run recon
struction which uses marked to unmarked ratios at the hatcheries and in the 
terminal fisheries to calculate terminal run sizes. The Canadian wild component 
is the residual after subtractio~ of all US production and Canadian hatchery 
produc.tion. 

Assumptions: 

1. The marine distributions of all tag codes are representative of their 
associated untagged hatchery and wild production. 

2. Canadian wild production is the remainder after subtracting US and Canadian 
hatchery production and estImates of US wild production. 

3. R~n timing and exploitation rates in terminal fishe~ies are the same for 
hatchery and wild stocks. 

limitations: 

1. Run reconstruction assumes that migration patterns and timing are known for 
all stocks. 

2. Not all tag codes are representative of production. Stocks of non-local 
genetic origin and some delayed release production often have different 
survival rates and marine distributions. 

3. Several stocks incorporated into the model had no representative releases of 
CWT codes during the base years used to derive the estimate, and their 
contributions to various fisheries were estimated by other means. 

4. Run timing of the hatchery and wild components of the same stock sometimes 
differ. 

5. Inaccuracies exist in some escapement and hatchery production estimates. 
Stock composition estimates would be highly sensitive to errors in these 
data. 
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ESTIMATE IV, Hunter', (1965) CWT Itock compotition Ittimlt'I, 

Although developed Independently, estimation techniques by Swain and Hunter 
are very slrr:lar. 

All available tag codes released during the base period were utilized except 
those with non-local genetic origins or marine distributions different from other 
codes of the same stoc~. Association analysis aSSIgned all unmarked hatchery 
production to the most representative C~T code of thE same stock. Once this step 
was done, all CWI recoverIes were expanded to derive estimates of hatchery stock 
catches by time and area strata. Then, using independent estImates of wild pro
duction and terminal area sampling, hatchery catch estimates were expanded to 
represent total stock production. Production of Georgia Strait wild stocks was 
estimated as the portion of the total Georgia Strait sport and troll catch that 
remained after subtracting the catch accounted for by other stocks. The distribu
tion of Georgia Strait hatchery fish was then assumed to be representative of 
Georgia Strait wild stocks. 

Assumptions: 

See the assumptions listed under Swain's CWT estimate. 

Limitations: 

1. See limitations of Swain's estimates above. 

'"1 
L. Some of the CWT data and escapement estimates incorporated were preliminary. 

3. Several stocks incorporated into the model had no representative releases of 
CWT COdES during the 1976-8 brood base years of the mo~el, and were estimated 
by other means. The Skagit River stock marine distribution was estimated by 
extrapolation of adjacent Puget Sound stocks. For the Quillayute-Hoh, Grays 
Harbor and Willapa Bay stocks, CWT recovery data from an earlier time period 
was manipulated to reflect the catch patterns in the 1979-81 catch base 
period. 

ESTIMATE V. Ramonda-Powell'i (1986) stock compoiition eitiaates indirectly derived 
from ell/T data 

This analysis was undertaken to provide a rough estimate of stock composition 
for the Area 20 net fishery. Tables made available from the Canadian Department 
of Fisheries and Oceans (DFO) provided estimates of all Canadian hatchery catches 
in the Georgia Strait troll and sport fishery and the Area 20 net fishery. After 
subtracting out estimated catches of Canadian hatchery fish and US fish from the 
total Georgia Strait catches, the remaining catch was assumed to be Georgia Strait 
wild stocks. The estimated proportion of Georgia Strait ~ild fish in the Georgia 
Strait fisheries was then applied to the catch estimate of Canadian hatchery 
stocks in Area 20 to derive a catch estimate of total Canadian stock contributions 
in Area 20. The remaining catch was assumed to be fish of US origin. 
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Assumptions: 

1. 19% of the Georgia Strait sport and troll catch were of US (i .e., Puget 
Sound) origin, based upon a~ analysis independent of this effort. 

2. Georgia Strait wild stocks and Georgia Strait hatchery stocks, collectively, 
have identical marine distributions. 

limitations:. 

1. The ratio of Georgia Strait wild to hatchery coho in Georgia Strait fisheries 
is not likely to be identical to that in Area 20 fisheries. 

2. Fraser stocks were not directly represented by tagged hatchery production 
during the period examined. 

ESTIMATE VI. WCVI Troll Model (English It il 1986) 

The WCVI troll management model was developed by Canadian managers prior to 
the 1986 fishing season to analyze the fishery and resource impacts of alternative 
management strategies. Interception percentages were estimated for areas 21 
through 27 as a unit by using the results of an analysis conducted by lGl Environ
mental Associates, Ltd for DFO to estimate hatchery composition. Wild stock 
contributions are estimated by simple subtraction. The total hatchery contribu
tion is estimated as 29 percent of the total catch. In addition, US hatchery 
stocks are estimated to contribute 92 percent of the hatchery total. After wild 
stocks are included in this method, 55% of the WCVI troll catch is estimated to 
consist of US stocks. 

Assumptions: 

1. Accurate estimates of hatchery contribution rates are provided by the LGL 
analysis. 

2. 71% of the catch is of wild stocks. 

3. 60X of the wild slacks are of Canadian origin. 

Limitations: 

1. Wild stock compositions are informed guesses. Available data are incomplete. 

2. The method assumes that the stock composition is constant during the season, 
between areas and between seasons. 
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