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Question #1: What was the 1984 contribution by Canadian hatcheries to the WCVI
troll fishery and how does this compare with past years?

Estimated E.C. Hatchery Contribtutions to
WCVI Troll Fisheries 19B0-86 (Thousand coho)

These estimates were provided by the Canadian members of the Technical
Committee. They were derived using Canada’'s Mark Recovery Data Base. Coded-Hire-
ag (CWT) recovery dsta were expanded to reflect sampling catch rates and regional
marked to unmarked release ratios. The 1984 data are still preliminary, Contri-
bution estimates bhased upon fin-clip data for the 1986 season are not yet asvailable.

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

o Estimates of cohc stock composition have not been agreed upon by the Cohs
Technical Committes. Within the time available toc develop the response to
this question, 1t has not been possible for the Committee to fully analy:ze
all availsble ectimates in an attempt to reach agreement. CLurrently aveil-
able estimates of coho stock composition in various fisheries are listed in
Teble |, Acsumptions and limitations inherent with the techniques employed
to make those estimates are discussed in the attached appendis.

o For the immediate future, analysis of CWT deta holds the greatest promise for
ectimating stock composition. The following general types of data are
required to estimate stock composition:

c CWT releases that are reprecentative of both hatchery and wild produc-
tion fros each country

0 f meane of accurately estimating levele of unmarked hatchery and wild
procduction with their associated CWT groups. For hatchery production,
thic would require some reliable meane of enumerating hatchery produc-
tion and relating brocd stock sources, rearing schedules and releace
strategies to CWT groups. For wild production, estimates of spawning

- escapements mucst be available as well! as inforeation concerning differ-
ences between the behavior of hatchery and wild stocks.

DISCUSEION: In the pacst five years, both tountries have generated several ecsti-
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. Analysic 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 spawning escapemente, assuming that hatchery stockes are representative of
neighboring wild stocks,

However, the development of stock composition estimates from CHT dstea
requires the expansion of these tag distributions toc represent untagged and wild
production. Froduction expansion factors, in csimple terms, are the total pro-
duction of the stock divided by the representative taggec production. These
factore must be derived from hatchery rack tsg recoveries and escapement esti-
matec, terminal fishery catch and tag recoveries, hatcheryv release statistics, and
ecstimates of wild production. These sources of statistice all have various
dearees of reliability that result in uncertainty.

Coho stock distributione and relative abundances are known to vary from vyear
to yeary thus, stock compositicp estimstes derived from one year may nct be
applicable to another year. 0¢f particular roncern is the distribution of Georgia
Strait stpcks, which in =ome years have a high incidence of residency, and., in
other years, s substantial proporticn of the stocke migrate outeide Georgis
Strait,

The Committee has terntative plancs to develop a bilater
from CWT recovery data and production factor data sometime
kill be =low, as 1t will require careful evaluation of & large volume of data and
technical determinations as to what dats are most appropriate and how that deta
shiould be applied. Bilateral stuck compositicn estimetes zhould be & proguct of
thie effort. If noty the Committee will have a better undercstanding of the
specific data needed to resclve the iscue.

coho model derived
€ year. Ihe process

The Comrittee is in ths procesce of preparing & report reviewing stock compo-
sition eslimation methodologies, and will soon make recomsendations for methodo-
logies to be emcloyed in the future es well as resesrch needs. #Although CWT dsta
is likely to remain the primary ccho stock identificaticon tool for the near
future, several other methods show promise and may be available for generail appli-
cation as soon as 1990.

Question 2b, MWhat 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 20; US areas 4B, 5,
6 and 6C.

c) Cape Flattery (Washington Troll and Sport)

d) Southwest Vancouver Island

e) Northwest Vancouver Island

f) Beorgia Strait

Describe the assumptions and limitations aseociated with these estimates,
Stock compocsition estimates are listed in Table !. The source, key

assumptions and limitations of thece estimates are addressed in the attached
appendix,



Table 1.

Ectimated Percentages of Coho Catch Comprised of Stocke of U.S. Origin in

Washington crean areas, the Strait of Juan de Fuca, North Fucet Sound,
the West Coast of Vancouver Island, and in Beorgia Strait.
ESTIMATE NUMBER
I IT 111 IV v
Author fAnon. Anor. Skain Hunter Ramonda-
Fowell
Year of Ect. 1971-8¢ 1971-8! linpblsh 1983a%b 198
Natignality US Canada Canada us us

Source of Data

Fin Clips, Adult

1965-70

Coded wire tags, Tereinal ares
data and hatchery release
statistics,

1979-B2

VI
English,
et al
1986

Canada

Coded wire tags,
Subtraction eethods

22927

Tagging
Data base yearc 1968-7¢
Washington areas
4B,5,4 Net 76%
7 Net 18%
7h Net 183
4§ Sport & Troll 6%
3 Sport and Troll 7%
2 Sport and Troll 932
! Sport and Troll 93%
BC areac
13~19 {GS spthtrli 141
Area 20 Net 70%
SKYI Troll 40
NEVI Troll 60i
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# 197 of the ccho in these areac were of unidentitied origin.

#% 42) of the coho in these areas were of unidentified origin.

It is likely

that the bulk of these are of Canadian origin.

554
551



Question #3: Recognizing that formal forecasts have yet to be prepared, what are
the preliminary expectations for 1987 for coho stocks of concern in the Southern
Panel area?

For Washington and Oregon stocks, 19B7 preliminary forecactc are currently
savailable for only the Fuget Sound region., Forecasts for all other stocke will be
available about February 20, 1In general, the Puget Sound wild run is forecast to
be beiow average based on iow summer stream flows experienced in 1985, The
hatchery run is expected to be about average. The mcet depressed stock i1s that
returning to the Skagit Kiver. The Skagit wild run size is forecast toc be about
27,000 returning to U.5, waters, which is below the optimum escapement goal of
30,000, Freliminary 1ndications 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 Fracer River and Howe Sound/Burrard Inlet steocke., These forecacte
are based on brood year escapements and recent trends in the terminal area and are
highly subjective in nature.

Wild coho sa2lmon returns to Howe Sound/Burrard Inlet are dominated by the
Sguamish River system. Wild returns are expected tc be near recent averages
{(1961-B5 ave. escapement of 12,800), well below the interim wild escapement target
of 10,0003, In addition, hatchery surpiuses of 11,00C¢ and 18,000 are expected to
the Tenderfoot (Sguamish) and Capilano hatcheries,

Wild cohe salmon returns te the Fraser River syster are eupected to improve
cver recent levels (19B1-85 average escapement of 58,300) on the basis of & brood
vear escapement of 91,000 and & recent trend toward improvecd returns. However,
the wild eccapement goa! of 175,000 ic unlikely to be met, In addition, a

9 ) '
hatchery surplue of 113,000 coho is expected in the terminal area, primarily
p ' ’ )
returning to the lower Fraser River area.

Question 4: What is the status of our current understanding of coho productivity
of southern BC, 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 associsted with maximum sustained harvest. Thus, a stock which is
capable of producing three recruits per spawner at MSH escapement has & 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 Briticsh Columbia stocks. Productivity levels for
some Fuget Sound stocke may lie at or above the high end cof 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 ie not obtained by maximizing the
sucstainatie exploitation rate). As a result, comparisons pof productivity among
stocks requirec measurements at the same relative level of abundance, i.e. at MSH
escapement.



Direct estimates of coho productivity require & seriez of reliable adult
production data acroste a3 broad range of spawning escepererts, bSuch data series
are rare. FProblems exist i1n the accurate estimation of toth spawning eccapenents
and adult producticon and the collection of & long tine series of concistent dats.
Because coho typically spawn in many small trabutaries erc elreeme during times of
year when vieibilaity and access to survey crewes are goow. ecscapement estimaticn is
often ditficult, Mozt coho stocke are exploiled 1n & rence of ficheriesz, often
commingled with other coho stocks, making estimation of tzot adult production
from & sincgle stock very difficult,

—~

—~
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However, inferencecs on productivity ranges cer ctil!l Ge drawn from groupe of
stocks for which suitable dats are avaeilable, Coho procectivaty relationships
have been eclimated for regiona]l composites pof coho etocie. Estimatecs ot the
exploitation rate at MSH escapement levels can be derivec from those analyses.
One such tomposite analysis is used as part of the mernescesgent strategy for Oregon
coastal natural stocks (Beidler, et al., 1980). The est:rated MEY exploitation

rate for the composite Oregon coastal natural stocke ic slightly less than 70%. A
similar composite MBH ewploitation rate, 72%, wac derivec from an anslysis of
Briticeh Columbia natural coho stocke (Wong, 1%82). Thic eztimete may be

pptimictic because spawner data was derived from fishery cfficer estimates which
are telt to be minimume for moet coho stocks. Attempts to derive stock

cspecific production relationshipe are underway for some Fuget Sound and Washington
coastxl stocke.

Incirect estimates of productivity can be derivec from juven:le:spauwner
production information in combination with data on smolt to adult survival rates.
Neither of these componente is constant from year toc yea-. and regionsl

P \ ) C
differences exist.

Coheo procductivity 1s likely to vary between stocke 2z & result of cifferences
in physical and biclogical characteristics of the stocks and their specific envi-
ronments, For example, relative differences in marine su-vival can affect produc-
tivity. The productivity of Puget Sound stockes is estimated to range +rom 604 to

3% &/, depending upon marine survival rates and smolt gproduction per spewner at
MEH eccapements, Relative survival rates for hatchery siccks originating along

G

the Strait of Juan De Fuca and Washington coast indicate significantly lower
productivities. It is also important to recognize thst p~sduct1v1ty not only can
vary in response to random variation in survival, but alsc change over time with
trends in survival,

1

a/ assuming the average smolt produced per female at MSH eczcapement levels ig in
the range &0 - 100, a {:1 male to female adult ratic in the spawning
population, and a range of survival to recruitment 1s 103 -15W.

o



Expressing ctoho productivity in terms of theoretical exploitation rates at
MSK escapement 1t particulariy useful for ficheries management purpcses., Analysis
of hatchery CWT data permite 1nferences to be made about the likely status of wilc
stocks without the necessity of making direct ectimates of wild spawning escape-
mente, assuming that hatchery stocks are representative of neighboring wald
stocks., For stock management purposes, fisheries can be regulated to achieve
target total exploitation retes (established recognizing expected variations in
vear-to-year survival and stotk-to-stoch differences) as an alternative to manage-
ment for MEH fixed-point escapement goasls. I{ the productivities of the stocks
sre properly estimated, spawning escapements should stabilize at MSH levels.
These features are particularly useful where measurerent of coho escaperenils 1s
difficult, where MSH escapement levels are unknown, or where the structure of the
fisheries makes 1t impractical to manage directly for MEH {fixed-point eccapement
goals {e.g. Weet Cosst Vancouver lesland coho stocks are predominantly harvested by
mixed-stock troll fisheries and there are few Wect Coast ficheries 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 shculd be notec tha
exploitation rate data for Canedian hatchery stocks differ from those presented in
the 158¢ Report of the Committes. These differencec are due to updstes in the
Canadian Mark Recovery Date Bace. Particular changes in the Canadian datz bace 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
ecscapement estimstes made in the last few months,

No comparable time seriec estimatec of exploitation rates for incividual
hatchery stocks are available for most Washington stocks, due to the incomplete
nature of recoveries {particularly escapement) in the existing datz bace.

However, estimates cf the 1979-Bi average distributions for Washingtorn and Coclum-
bia River stock composite groups are presented in Table 3. Thece data were
developed by Hunter {(19B5a}) for purpozes of modeling impacte of regulatory altier-
natives for the Facific Fishery Management Council. Estimatecs were based upon CHT
recoveries, almost entirely of hatchery stocks, and simulaticns where suitable
data were not available. The totals represented in the last column are not direct
estimates of exploitation rates comparable to the data precsented in Table t{. In
moet inctances, tag distributions for these stock composites are not directly
applicable to natural stock components due to differential harvest patterns by
Wachinoton net ficheries,



More recent estimatec of CWT recovery distributions for a north Puget Sound,
Socuth Fuget Sound, kashington Coastal and Columbia River hatchery stock for the
1982 and 1983 recovery years are presented in the middle section of Table 3.

These data doc not represent exploitation rates. Rz indicated earlier, available
data are incomplete (for example, escapement data for the Lummi/Nooksack stock are
not considered, lesding tc 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 tagoing
experiments on the Bueets River of the north Washington coast. Because several
small release groups were involved each year, (typically (5,000 fish were tagged
per CWY group), recoveries for all groups within a brood year were pooled for
analysis. Escapements were derived from mark rates rather than enumeration.
Ectimates were provided by the Quinault Figheries Department.



TAELE 2. EXPLOITA
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TeS FOR CANADIAN HATCHERY CDKG STOCKS

BIB QUALICUM
PRIMARY RECOVERY YEAE

1995 ESTIMATES ARE RININUMS DUE YO UNAVAILARILITY
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FISHERY 198¢ 1981  19B2 1983 1964 1985
NORTH/CENTRAL TROLL 4,58 .80 A% 1435 1.3 L)
Kk VARCOUVER TR 3.90 A61 .91 L4% 8.8 3.3E
Sk VANCOUVER TR .90 T.BY 9.3 4T B0 6N
BECKGIA/JOHNSTONE TROLL 8,61 4.8 8.0% 0.3% 3.2 6.9
NORTH CENTRAL NET 0.4 0,3% 0.2% 0.5% 0.0% 0.
REST VANCOUVER NET 0.0% 0.00  O.t% 0,00 0.1%  0.0%
JOHNSTONE NET 8.9% 12.0% 12.2% 129 7.3%  7.0%
DUTHERN BC NET 10T 250 2.3% 46% 0 3.9% 1.8
BC SPORT 38,70 24,10 2B.6% 32.B% 2L.TE 39,00
HRSHINGTOK 970 2.2 &0% L3 000 0.0
ALASKA 0,06  0.0%  0.1%  0.0X  0.t% 0.0%
Ta1AL 73,90 &8.2% 71.8% 7B.0% 60.4% 75,83
PUNTLEDSE
PRINARY RECOVERY YEAR
FISHERY 1980 1581 1962 1983  19B4 1985
NGRTH/CENTRAL TRGLL &.9% 12,2% 5.0% 20.3% 8.4%  2.9%
Nk VANCOUVER TR A1 B.SE 265 470 T.08 0 4,50
5K VARCOUVER TR 3.2 5.TL 5.8k et 626 4T
BEOREBIA/ JDHkGTDNE TROL 9.7%  LTX 0 681 LID 6L TR
NGETH CENTRAL h*! 9.8%  0.8L 0.3% 680 0.1% 0.3
WEST VANCGUVER 0.1%  0.0%  0.0% 0.0% 0,00 0.3
JOHNETONE RET PLOEE 17T 18,24 28,40 1L.7L 116X
SOUTHERN BL NET 0.8% L7000 2.3 2.2 6.4
BC SPORT 4,87 11,50 25,60 13.9% Z1.4% 40,5%
WRSHINGTON 3.3% 260 Z.8L C.BY 0,04 0.0X
ALASKA 0% 050 0% 0.3 0. 0.0%
T07AL 86,07 62,87 &B.61 7411 62.9% B0.4X
RUBERTSON CREEK
PRIMARY RECGVERY YEAR

FISHERY 1966 1961 1982 1983 1984 1985
NORTH/CERTRAL TROLL &340 2,91 3.3% 5.9r 5.8 3.8
K§ VARCOUVER TR 26,20 33.0% 20,47 20.2% 28.41 31.9%
5K VANCOLVER TR 3L7E 32,31 33.7% 25.9% 30.0% 22.8%
GEORGTA/JOHNSTONE TROLL 0.0  0.0%4 ¢6.04 0,00 0,04 0,01
RORTH CENTRAL NET 0.9% 0.0 L.3L 0.5%  0.20 0.0%
WEST VANCOUVER NMET .31 180 005 10T 2,61 0.0%
JOHNSTONE KET 0.2t 0,07 0.3% 1.2k 0.0%  0,0%
SOUTHERN BC KET 0.17 L& 0.0 0.0%  0.41 0.9%
BC 5PORT 0.7% 2,61 L1% 2,11 L.O0% 17X
NASHINETON 1.8% 1,3 L0 0.4% 0.04 0.0
ALASEA 0.20  0.31 0.0%  0.3% 0.7 0.1
TOTAL 72.53% 76.1% 62.2% 5B.6% 67.1% 60.B%

OF WAS~INETON CHT DRTA!

: CAPILAND

: PRIKARY RECOVEEY YEAR
i 1980 1981 1982 1983 1984

; G 0.9% 0.4r 2.0%  0.3%
: Lo LS 078 Z.4% 0 1,5Y
i £,9%  7.5%  6.9%  6.9% 13,04
i L ek 2.9% 0 0.9% 5.5
g .00 0.1 C.0E 0 0.1% 0.0%
! .28 628 0.1 0.0% 0.0%
i 6.3 2.7 210 4.9 3.2
i 355 B4% S LT A
i 41,41 40.B% 33.1% 3B.IY 3T
i .50 1604 9,71 421 0,03
i ¢.05 6.0% 0,08 0,05 0.0%
: 63,240 B2.21 59.2% &43.68% 64,9
i BUINSAY

] FRIMARY RECOVERY YLAR
i 158 L9801 1982 I9GT 1984

i 1206 12.9% 6,80 1B.TY 1ATY
: 5.7 A% 5.6k B 6.TH
: .20 .85 3.0 LYY b
{ .95 2.8 S.0h 0 2.3 T
; 1S S (0 & A I T S R T A N
i G5 0.8 0.0% 0,01 0.0%
i 17,60 24.3% 16.9% 22,08 12.8%
i ¢.81  L&%  0.8% 0,30 G.5%
i 24,85 20,51 18.0% 20.7% Z23.9%
| L5 LY 0.TE 0.5% 0.0%
d 6.7 G840 0% 0.0
: 75,21 69.3% S7.B1 73.9% 6L.TE
{CHILLI#AD

1PRINARY PE QVERY YEAR

i 1983 1984

i &9 LA

i §,65 B9

i 12,67 24.7%

i 3.8 T.4%

H 2 0N

i .00 0.1%

i o.8. I

i 1.9%  2.30

i 37,31 27,01

i 4,481 0.01

i 611 0.1%

H 78.11 77.1%



TABLE 3. 1979-61 AVERAGE ESTIMATED DISTRIBUTIONS FOR WASHINGTON AND COLUMEIR RIVER COHO 5TOCK GROUPS af

N/C NK/C ReVD  SeVI WOV BA/JK BA/IN B.C.

P.§. U.5. WA CST

5TOCK YEAR 1 AK TR NET TR TR NET TROLL ~ NET SPORT SPT/NT  OCK COL RIV
NDDKSACK/5AKISH 79-81 1 0.0 0.8% 0.0r 1.8% 17.2% Q.00 7.9% 6.7k 14.4% 32.2% B.1%1 0.0%
SKAGIT 79-81 1 0.0t 0.4 0.0% 3.5% 17.2% O.1% 1.5% 11,9 3.4% 18.1% 22.4Y 0.0
STILLABURMISH/SNOH, 79-B1 0,08 0.1% 0.1%1 3.74 26.7% 0.1% 0.6% 9.1 1.2% 25.9% 13,61 0.0
SOUTH SDUND NORMAL  79-81 1 0.0% 0.1% 0.0% 2.7¢ 23.3% ¢.1% 0.1% 6.0% 0.4% 34.5% 12,71 0.0X
SOUTH SOUND DELAYED 79-81 1 0.0% 0.1% 0.0% 1.1% 17.9% 0.0% 0.1% 6.0% O0.4% &§3,2% 11.0%  0,0%
HOOD CANAL 79-81 1 0,01 0.1% 0.1% Z.5% 26.7% 0.1% 0,17 &1 C.9T 25.5% I5.1X 0.0%
JUAN DE FUCA STRRIT 79-Bf | 0.00 0.92 0.2% 5.7% 35.5% 0.1% 0.2% &6.0% 0,71 17.3% 15.31  0.0%
QUILLAYUTE SUMMER  79-8t 1 0.0% 0.2% 0.1% 3.6% 22.6% 1. 3% 0.0 €.0% 0.0% 0.0% 26.5% 25.3)
BUILLAYUTE/HOH 79-81 1 0.0% 0.4% 0.0% 1.9% 3t.4% 0.0% 0.0% 0.3x 0,08 0.0% 32.6% 11.0%
QUEETS/QUINAULY 79-81 1 0.0% 1,04 0.2% B.0% 26.4% 0.1% 0,07 Q.67 0.31  0.3%L 29.41 1b6.8Y
GRAYS HAREOK 79-88 0.2t 3.7% 0.0L 10.0% 2B.,6% O0.1% 0.0% 0,20 0.0% 0.1% 21,8% 19.B%
WILLAPA BAY 79-81 1 0.0% 0.7% 0.0% 0.6% 5.4% €.0r 0.0% 0.01 0.0 0.0% 62.2% 17.0%
COLUMBIA RIVER LATE 79-81 1 0.0% 0.1% 0.0% 0.4% 4.8% 0.0% 0.0% 0,51 0.1% 0.6%'59.7% 22.6%
COLUMEIA RIVEK EARLY 79-81 & 0,00 ¢.0% 90.0% 0.3% 2.3% 0.0% 0.0% 0,1% 0.00 0.2% 70.8% 3.5
RECENT DISTRIBUTION OF CWT RECOVERIES FOR SELECTED HATCHERY STOCKS b/
RECOVERY BC OUT WCVI BC IN BC IN B.C. P.S. P.5. U.5. ®A CS1 H

STOCK YEAR TR NET TR KET SPORT SPORT NET  OCN COL R 1 TOTAL
LUNKI/NDOESACK 1982 1 22.2% 0.1% 3.2% 6.4%  9.9% 2.B% 48.6% 7.1 €.0% 9997 o/

o 1983t 35.5% 0.8% 0.04 5.8% 1B.2% 1.3% 30.4% 0.7% 0.0% 41 92.7ic/
SOUTH SDUND DELAYED 1982 © 26.4% 0.0%1 0.0% 3.1%  C.2% 4.3% 48.5% B.91 0.0% o914

't 1983 1 27,14 0.0% 0.0% 1.0L 0.7 9.6% A4.4% 2.3% 0.0% i BSLE
BUINAULT HATCHERY 1982 1 340 0.0k 0.0% L.7%  0.0% 0,00 1.2% 23.6% 1.4% 66,31

e 1983 1 69.3% 0.4 0,01 L.1E 0 0.0% 0.0% 0.2% 16.6% 0.0X i B7.8%
COLUMBIR RIVER LATE 1982 1§ 3.3 0.0% 0.0L O.1%  0.0%1 0.1% 0.27% 4B8.6% 29.0% 1BLSY

ot 1983+ 17.4% 0.2¢ 0.0% 0.2Z 0.2% 0.9% ©.1% 62.0% 0.9%r i1 BL.%X

DISTRIBUTION OF CHT RECOVERIES FOR WILD COHO TAGGING STUDIES OK THE BUEETS RIVER SYSTER d/

RECOVERY BC OUTSIDE us TERMINAL
YEAR  TROLL OCEAN HET TOTAL
1981 10.3% 35,11 9.0% 32,41
1982 26.01 23.7% 1.7% 57.4%
1983 47.2% 22.5% 2,81 72,11
1984 38.01% 3.8 7.0% 50.8%
1983 24,21 11.4% 18.61 04,21
Prelieinary 1986 33.81% 7.41 11.0% 32.2%

a/ Based on hatchery stock CWT recoveries and modeling, Exploitation rates for wild stocks in near tereinal
fisheries may differ substantially due to differences in run tieing and managesent actions.

b/ Estieates provided by Washington Departeent of Fisheries.
¢/ CHT recoveries in escapeeents are not available.

d/ Estimates provided by the Buinault Fisheries Departeent, Taholah, Hashington.
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APPENDIXt ASBUMPTIONS AND LIMITATIONS OF PROCEDURES
EMPLOYED TO MAKE STOCK COMPDSITION ESTIMATES LISTED IN TABLE |

ESTIMATES 1 & 11, Technicel committee on salmon interceptionss (Anpn 1981a,
1981b) ‘

A report entitled "US-Canada Consultations of Salmon Frobleme of Mutuzl
Concern" led to the documentation of salmon interception estimates in bilateral,
confidential agency reports, These repcrts eventually led to a series of Canada-
US interception reperts which were prepared annually fros 1970 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 appliec fixed percentages to
all yesrs. There was never a consensus on the interception percentages; thus, the
reports typically listed two set of figures for interception percentages and
numberes.,

The estimates of stock composition by nation of orioin were made from an

amalgam of dsta availakble at that time, including adult tagging programs {(Wright
19468, Argue and Heirer 1971, Bourque and Pitre 1972) ancd fin clip data {(Godfrey
1968, Eenn and Satterwsite 197!, Senn 1971). PFercentage data have not been
updeted since 1971 (Anon. 1971), thus they do not incorporate coded wire tag data.

Assumptions:

i, The distribution and abundance of individual stocks do not change from year
to year.

2. Reliable eztimates of spawning escapements are ava:leble for all relevant
stocke,

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

4, Fin regeneration, natural merks, mortality loss, and tagoing mortality loss

ctan be accurately estimated.
Limitations:

i, These estimates are based on limited data that do not alliow asseszment
ageinst assumptions.

2. These estimates have not been adiusted for changes 1n hatchery and wild
production.
3. There are several potentially serious sources of bieses in the procedures

ermployed tc derive stock compositien estimates from fin-clip data.
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ESTIMATE I11, Bwain's CWT stock composition analveis,

This analysis of stock composition is based on CWY data and hatchery produc-
tion. All tag codes are used and all unmarked hatchery production is associated
with tagged production adjusted for relative survival rates. Untagged releases
are ascsociated with tagged releasecs based on:

. Area of release.
Time of release,.
. Size of releace.
Stock similarity.

e 3 -

I

Recoveries are expanded by the catch/sample ratio and then corrected for
marked/unmarked ratic st release. This produces estimates ot 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 hetcheries and in the
terminal fisheries to calculate terminal run sizes. The Canadian wild component
is the residual sfter subtractiorn of all US production and Canadian hatchery
production.

A@ssumptions

1. The marine distributions of a2ll tag codes are representative of their
esscciated untagged hatchery and wild producticr.

2. Canadian wild production 1¢ the remainder after subtracting U5 and Canadian
hatchery production and estimates of US wild production,

3. Fun timing and exploitation ratec in terminal ficheries are the same faor

hetchery and wild stocks.

_
b
3

un recenstruction acsumes that migration patterncs and timing are known for
11 stocks.

o

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

3. Several stocks incorporated intoc the model had no representative releases of
CWT codes during the base years used to derive the estimate, and their
contributions to varicus fisheriec were estimated 6y other means.

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

3. Inaccuracies exist in some escapement and hatchery production estimates.
Stock composition estimates would be highly sensitive to errors in these
data.



Althouot developed i1ndependently, estimation technigues by Swain and Hunter
are very sirm.lar.,

Rl1l available tag codes released during the bese period were utilized except
those with non-local genetic origins or marine dictributions different from other
codes of the same stock., Association analysis assigned all unmarked hatchery
producticn to the most representative CkT code of the same stock. Once this step
was done, all CWT recoveries were expanded to derive estimates of hatchery stock
telches by time and area strata. Then, using incdependent estimates of wild pro-
guction and terminal area sampling, hatchery catch estimates were expanded to
represent total stock production. Froduction of Gecrgia Strait wild stocks was
ectimated as the portion of the total Beorgia Strait sport and troll catch that
remained after subtracting the catch accounted for by other stocks. The distribu-
tion of Beoroia Strait hatchery fish was then assumed to be representative of
Georgia Streit wild stocks.

Assumptions:
See the assumptions listec under Swain’e CKHT estimate.
Limitalions:

1. See limitations of Swain's estimates above.

rJ

Scome of the CWT dats and escapement ectimatec incorporeted were preliminary.

(921

Several stocke incorporated i1nto the mode! had no representative releaces of
CWT cocdee during the 1976-8 broocd baze yearc of the model, and were ectimated
by other means. The Skagit River stock marine distribution was estimated by
extrapoliation 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-B1 catch base
pericd.

ESTIMATE V. Ramonda-Powell 's (1984) stock composition estimates indirectly derived

from CWT data

This analveis was undertaken to provide & rough estimate of stock compositien
for the Area ZC net fishery. Tables made availakle from the Canadian Department
of Ficheriees and DOceans (DFO) provided estimates of all Canadian hatchery catches
in the Georgia Streit troll and sport fishery and the Area 20 net fishery. After
suhtracting 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 etocks, The estimated proportion of Georgia Strait wild fish in the beorgia
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 fich of US origin.,

—
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Accumptions:

1. 19% of the Geargia Strait sport and troll catch were of US (1.e., Puget
Scund! origin, based upon ar analysis independent of this effort.

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

Limitations:

I. The ratio of Georgia Strait wild to hatchery coho in Georgia Strait figheries
is not likely to be identicel 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 et al 19B6)

The KWCVI troll management model was developed by Canadian managers prior to
the 1786 fishing season to arnalyre the fishery and rescurce impacte of alternative
management strategies. Interception percentages were estimated for areas 2!
through 27 as & unit by using the results of an analysis conducted by LGL Environ-
mental Acsociates, Ltd for DFO to estimate hatchery composition. Wild stock
contributions are estimated by simple subtraction. The total hetchery 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, S5% of the WCVI troll catech ie estimsted to
consiet of US stocks.

Accumptions:

1. Aocurate ecstimates of hatchery contribution ratesz are provided by the LEL
analyels.

2. 71% ot the catch ie of wild stocks.

I 610% of the wild stocks are of Canadian origin,

Limitations:

1. Wild stock compocsitions are informed guesses. Availsble data are incomplete.

i

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