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Emphasis of joint U.B./Canada salmon ~esearch has been on the 
development and application of stock separation techniques fo~ 

i mpr Dv:i ng the' rnE:W, <":l<]F.!men t of ~~\out hei;;l~; t PI} a~',k <':1.[", ;;:\[',cl E<t"':i t i ~:;.I-., 

Columbian salmon resources. As a major component, a large scale 
r,:i 1"",1:: ';;:lnd sooc.:kC:',/E' ~oi'.\l mor, tElCiC!:i. nq pr·C:.lj(-;:'c.t coup1 c,d \!~:i. tl''', i ['Ici dc·;:<nt·.cc\] 
t ci q q i nq 0 f churn =',,31 rnc.n v,Ii:~ ~:, c<.c comp 1 i ~;I"'IPcJ i n ~,C)u t h!i;:J'''n Bout h E'd~::· t 
Alaska by tIle Alaska Department of Fish and Game~ and in northern 
:br" it i. ~:;I"I Co 1 urnl:::. i a , b \/ t h (.:" C a.r", ,;:{d i ,,~n DE'j::I,~{I'" t rn(:~r"l t uf F' i !:sh f'.~t .. i E'~::· a.I""' d 
Dc e,)r', ~::... Th E·:' rna i n p Ul---PO:':.E"' elf t aq q j n q f;:;OC k E-?yc Elrle! pin k S:.D.l mon V·.!i':l s, 
to pr"ovide estimates of stock composition in Alaskan and Canadian 
fisheries of the boundary area, so that assessment coule! be made 
of numbers of fish that either country intercepted in fisheries 
of the other nation.. Secondarily, the taggings were conducted to 
cJf::,T.:er··minr-2 Iniql'''c~.tion t-o\..l.·I:.(~s. <-<.nd timinq C)-i= (~li:-:\.~;;kan i:3.nd C<::'lnacii..;3.n 
~,tCJcks;. of s;:.ocke)/E' and pink f.:.Ellmc:wl fcqr :i.mpl'''ovinc,l mc':\n,::\qE"f1H-:::'nt u-f' 

these species. Also, chum salmon were taqged to begin the 
description of their migrations 50 interceptive fisheries could 
be identified for future studies. 

Chartered purse seine~ qillnet. and troll vesscls were employed 
to capture adult pink, sockeye, and chum salmon, with the type of 
V >:::' s·s;· E" 1 uti 1 i ;.:: ec:i u s·u <;:).1 1 y c:I i c. t. c;\ t. E'd h Y t.. [' E' t. Y'Fl F' CJ-t c urlirn(·:·?r c: i E:\ J 
fishery present in a given area or the species o-t fish tagged in 
a particular year. 

Pink, sockeye, and chum salmon were tagged and released at ~ 

variety of locations wit~in the Clarence Strait. Tree Point, 
Cordova Bay, Noyes Island, Oal1 Island, Dixon Entrance, Hecate 
Strait, and Portland Inlet areas. Actual tag release locations 
~ncl tl···,f!.-! 
the maj C!t--

'number of tags released varied yearly due primarily 
species studied in any given year (Table 1). 
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international orangf!.-! Peterson disk tags were utilized during the 
1982-83 studies while international orange spaghetti tags were 
employed during the 1984 and 1985 field seasons. The decision to 
switch f~um disk tags to spaghetti tags was based upon studies 
whic.:h indicated equal or better recovery of spaqhetti tags over 
disk tags and user group dislike fo~ disk tags that easily fuul 
up in commercial fishery net gear. 

Tag recovery f!.-!fforts were directed towards the spawning groune!s, 
and commercial, sport, and SUbsistence fisheries with main 
emphasis on the escapement and commercial catch. 

ThE pur-po:::,(~' 

eJE:s;t.:i nat ions; 
of 
0+ 

t h~::'~;'.f:'! 

tD(;:)qeci 
efforts was to determinf!.-! 

+i~:;h from each f:i.s.hf:-::'I'"·}--' !-o\'hic::h 
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Table 1. NUKlber of tagged pink, sDcl:eye, and chull< salton relea~.ed in southern 
Southeast Alaska and northern British Columbia, 1982-1985. 

1982 1983 1984 
Pink Chum Location Pink Sockeye Sockeye Chum 

Noyes Is. 3,047 474 5,464 164 

Dall Is. 5,757 1,433 1,039 442 9,652 106 

Cape Fox 9,011 358 

Upper ClarencE' St. 6,942 2,137 4,556. 585 o o 

Middle Clarence St. 14,666 136 ° o o o 

Lower Clarence St. 12,950 382 473 29 6,375 221 

Cordova Bay 5,606 29 o o ° (; 
108 o o (l (! 

Alaska Total 9,998 2,717 30,502 849 

Langara Island 3,465 7,909 4,314 672 0 0 

Dixon Entrance 12,487 47 

Dundas Island 12,749 10,090 2,958 227 12,195 194 

1,308 654 6,490 93 

Stephens/Porcher Is. 7,128 - 758 

Portland Inlet ~,924 1,348 2,493 984 7,480 190 

Area 5 9,473 490 30b ~'J'1 
.L .... ..L. ~I, 116 211 

Area 6 o o I) (I 

Canadi an Total 

Grand Total 

Adult Taggi ng 

3 

1985 
Pink ChulI! 

17,968 SS8 

10,298 513 

7,152 52 

5,970 86 

7,573174 

4,012 57 

3,349 25 

5,603 488 

8,439 139 

5.,680 74 

7,481 373 

7,005 101 



Cit" F'SCi':tpF:'d to :::.p"·:tI-'JrlinC:l gr'c.ur-od~:; f.:'!uJicitDtion 0+ -rc':',g t-E'(OvE:'I":ie~:::. 

f~om comme~cial fishe~ie5 wa~ achieved throuqh an intense, WIde 
,,,.c.;:,lE', I"i::\nduf'rl PUt-t s:'i':tmp1inc:! Pt"O<,:iI"·E'.m Etr"ld DPE'I"c,ti.01"1 of 0':'. ]c.'!:.i':C!1' V 

drawing for monetary rewards in both countries. 

0+ t a(]qE~d fish in escapements was <::icc.omp] i ~;;hF'ci 
sp a.V,lr"l i n q g t- our"l d f DOt =..\,,\ t- v(~',/ s; or" + tOO, CJm ~~\e i r'"" i::iC '''. O~; ,,;:; c.:i t: r" (;?am s " 
year of pink salmDn tagging, regular surveys were conducted 
b[;,tvJ(,,>en ~2UO to il·GO SEd. E~cted ~;.;trE'~~m~::; i n I:~l i::if.,.ka <'::\nd 20 tu 
streams in British Columbia. Weirs were established on the 
(c.'..ock('?·ic~) ~ hkf"!E!I"·la. (f:;oc:k(:"'\/F~ i:'<.I"·leI pir"lk)~. r:::\".li'''li,:~mi:~":;~~; (pInk)" 
Y":I k uun 
plii~Cf':!d 

~:;PE'C i E"3" 

(pink) Rivers in British Columbia. In (:1 J Ei c",.\:: 2') W(~ i r~:i 

of taqgint] 

tagging (as oppused to the primary ocean 

fr"om 
f:. <'-'I r.:: h 

on 

1\1 i:':". S"· ~:'::. 

.;::c.nci 
~··.IE:'r" F' 

th:i. ~:;:, 

pink or sockeye salmon was conducted on a number of stocks when 
they had reached their stream of oriqin. Purpose of these 
taggings was to estimate the total number of ocean-released tags 
reaching the spawning grounds. Canada conducted such studies in 
the Skeens, Nass, Kwinamas5. Khutzeymateen, and Yakoun Rivers. 
In Alaska, secondary taggings were used on several sockeye stocks 
in 1982 and 1983. International orange Peterson disk or spaghetti 
tags were used for secondary tagging. 

Dc E~al"l t. 0:1 9 q :i. 1"'1 CJ 0+ S·":' 1 mDl"l t C) c:! et:. t:::"I~ 01 j. n e ~. '1': oc k c DiT!p 0',::. i t i Dn :i. 1"1 

interceptive fisheries involves (1) release of t.agged fish in 
fisheries of concern; and (2) enumeration of these fish, or 
es.t i fila t ion o-r t.h e i. r" numb e,~ 5,.. \,o,/h(;2n t:. h E., i. 1''' S t OC k C)!," i CJ ins b E~'C CHflr:,-' 

evident. Then relative numbers of tagged fish of a release 
belonqing to each of the contributing stocks to the i.nterceptive 
fi~;:;hel"Y pr·Dvidf.:~ thE' e~:::.timF!.l::.E'~::. of !::;tc::ci< c:ompD~.ition in tj-'!i':l'i: 
fishery. In as much as stock composition varies geographically 
and Dver tlme of season, tagged fish must be releaseci Dver the 
S',P6:\S',on -fr"olll ~'Jithin fishinq arE\<::i~=:· of c:ccnCE.~t"·n" R,~covt~r"y of t.e.l~l(JI::,:'d 

fish in escapements anci some catches proviciE' clear evidence 0+ 
=.·t c.c: k c:w i CJ :i. n ~"j; hO(!·Je\ler '! Dr' i q in!::; 
catches are uncertain and require 
shall. ~::·f2e< 

o·f mii~ny 

-tul"thel'" 

t .... E-?C C)\/ F?r-- i f:.?f..S· :l n 

c: c!l"Isi cler' E! i:: :i. on 

Several assumptions are implicit in the use of ocean tagging to 
determine stock composition and numbers intercepted in fisheries 
of the boundary area. First, representative samples of stocks 
comprising the mixtures in fi.sheries must be tagged. Large 
nt\m!::lf!;!I"s D·f- f:i.~"h ~'JE!re ti,; •. gcJed in ir"Ii':.£'2I'''CE'ptivli·o:, -fiS:.\"·IE'l'ief";, SiD crlanCE) 
deviations of stock composition of tagged fish from actual 
c: DlllpOS:. it: ion in of i s.h i ng E,r E:';;:I~:;; and t i mE'~::, f::;i.':l.mp 1 E'c:i <~.r e pi." e..b Elb J Y 
smE!ll" 

Second, migratory 
migration routes, 

bE!hElvi or' 
r ate~:;; of 

must nut be affected by tagging. If 
movement, Dr especially! destinations 
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",lr··p c;lltE't-E.'c:i bv t,,·luqirHJ'.1 r·F:~:.ult~; Df thE.;·' l·:'~<pC'r-:i.mF'ld·~; cDc')e) not. hE·' 
E'}~ t I'· cq::l(J:I <~,"l: pej + Cl t h F' ~"; i:~ 1 (!"jon !::;. t Cll':: k~. of t h f? r" E'q :i. on " F: i3 i t- acw f:?E:'iTH.?1"l t. 
I::IF't~·JF.'E~\""! inc:lF:'pendE'f""·lt E'Vd) u.ati Dns of s,luck c.umpD!:::.j t.:i.Of""i i.n p.j ;'~E.'cI 

suckeyF' fisheries of t.he reqion using OCF'an tagging or scale 
analysis shuws hehaviur of t.his species, at least~ may not be 
seriously affected. 

;:'1 f) :i.iTlplicit c~:::)~:;umptiDn undE'r-lyirICi CJCC-:·:'E\r·, t:aclqinq is;. the-It 
stock origins of tagued individuals can be det.ermined, at least 
fur a reprpsentative sample of thuse t.agged ill any fishery. Once 
t.dqqE~d f j <::.1···, mi c:\I····at.f:~ t.Ci tl·I\7~i r" ~:;t:lr·F:"'Hn'::; C:Hld <:':ir·E~ Ob!:;'E'lr·\i(O'C], TJ,f~'] I" 

DI'" :i. q:i /""., ::~. I::·, [:"C Ofl,E' k 1··lcn·,11""! " HCJwevF.~r· mc)s;.t t. Ell:! (JE.'c:I +:i ~:;h i:'I.t- 13" c a.u(;:Ih t ur·· 
nevet seen. Origins uf those caught are usually unknown if the 
fishery is une Df those in which mixtures uf stocks occur. Stuck 
cumpusition of the survivors of any gr·oup released is altered by 
the il1terceptive fisheries as they migrate toward their streams. 
Therefore. the relative numbers belonging to any stock in the 
t- E':I. eEl ~;t:-" ~'Jt-, i c:: j., 1 ;;:1 t E"lr· OC C u.r· i n t. h E.' comb :i. n eel (:·?~';C .;;:\p t'.'mr:::r·, t ".:', 0+ b Cit I, 
countries (when their origins become known) is not the same as it 
was at the time uf release in the original fishery. In order tu 
correct stock composition based on relative 
E:'~>C<::lpE,'mE"r,t S ~ Ci::\ucJht. t;;;\tJqf.'!d f :i. ~:".h mu~:;t. bE' all C)c.:;:,tE!d 
cumbined with tagged fish in escapements" 

numbETS. in 
t:C) ~st.oc. ks. C"1.ncl 

An analysis uf stock composition is carriec:l uut for each time 
p F:!I'· i DC! ( t:.~q. ~ t. ,·,0 IrJeE:::k ~,,:.) 0+ t h 1:::' f i ~:.h i \""., q ~i,f!.!a ~::·U\""·i • T dqq i nq (flU ~:;t h "-'.VE} 

DC:C::I...\r·r-~·:,'c:I in E'c~.ci···1 of thE~ intet-c.E!p-l::.i\/E' fis:;.I···linq c.:\r·f.;:,,,.~::, dur·ir)g ,,'I t:i.m€',' 
period. The proportiun of recuveries from any fishing area 
destined for any stuck (this is the estimate uf that stock's 
unknown actual proportion in the release fishery) is computed as 
that stock's pruportion of total rec.overies from the fishing 
a I'·· (,:;::'.'\ ; E'i t.hE'r +clur·,d in t!·,f::':.' ef:;cc!.pt':'mF3nt to t.hdt:. f:':.tock or- ,~ll oc:ai:.E'cl 
tu that stock from tags caught. The caught tdgS of the fishery 
release are allocated to stocks by the estimates of stock 
proportions in each of the interceptive fisheries where they dre 
captured. Although the allocation of cauqht tags involves use of 
the estimates u+ stock pruportions desired. this allocation anc:l 
C::i:"~lc:ul<':it.j on 
mathE"ir!i.':"lt i c.al 

composition can be 
(Gazey and Birdsall. 

done 
:1. 9 Fl:::!; ) • 

in 

The allocdtion is inexact as any procedure for allocation of 
caught tagged fish to urigin must: be. Tagqed fish caught in any 
fishery are assigned in the same proportions to the S~OCKS 

regardless uf where (i.e., which fishery) the fish originally 
were tagged. For example~ fish tagged at Noyes Island and caught 
in Canada's Area 3X cuulc:l be destined for different stocks (or 
occur in different propurtions to the same stocks) than those 
caught in the same ared, but released frum Canac:la's Area 4. 
However, tagged fish from the two areas are allocated in the same 
pruportlons. Numericdl studies have shown the procedure works 
reasonably well in providing accurate estimates of stock 
compusition if numbers tagged in fisheries are in prDportion to 
abundance. The tagging program was conducted so as to 
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Irl ~.')U(flm<.:'I"·y', thE' E","":'s-:'l'::'rd:i.i,d C.i.::\tEI fcqr t.I"H:" c,31culaticm o·t ~:;.toc.k 

composition in each of the interceptive fisheries are the numbers 
of its tagged fish escaping to each contributing stock and 
rlumbel"s of it!''.. t.E:lqC!E'd fi~::.h c<::\uqh-l: .. in eE'lch intF:'r'cepti\iE' fi~;lleI'"Y .. 
This informatjon must be available for all interceptive fisheries 
b f:~' + C\ t' E' s; -1:: DC k. c:: 0 m p D ~:. i t ion can bE:' C a:l c 1 . ..1:1. c"\ t (.:." d ·f 0 r" c:l nyc) !"I e [I t t II C> m " 

Catches in the main interceptive fisheries of either country were 
!:::.i'~mF):lE·:'cI intE?'fl<::;F,ly fDt' .. tE:'c.~qE:'d f:i~:;I·I. EJu.b'::;i::.iCi.nt.:i.aJ knc)v·.1rl lir"DpoY·i.:ior'I~:; 

of catches of each fishery were c>xamined for tags, and estimates 
of total tagqecl fish caught of any release in any fishery were 
obtained by simple expansion of numbers of tags observed to 
account for the unexamined catch. 

Numbers of tagqed fish in escapements of eit.her country cannot be 
d i " .. E::C t 1,1 ob ,,::,E!r" V E·'d <'lr') d pn umE'r c\ t E'd .. InS"; t E"<"I d ~ t h E:'''::·F~ rlumb f"r:c· mu ~:, t:. bE! 
estimat.ed both for sockeye and pink salmon. Procedures differ 
between species in either country, and between countries fol'" 
either species. Canada concentrated recovery efforts for sockeye 
on its largest populations of the northern boundary area--the 
Nass and Skeena sockeye. Weirs allowing accurate enumeration and 
capture of tagged fish on these two rivprs covprpc\ much of their 
escapements; however, many tags disappeared within the rivers in 
advance of the weirs. Therefore, secondary, riverine tagqing 
exppriments were performed to devplop expansions of counts at the 
\'Je·' i I" ~::. f 01'"' 1 O~:;··::,F'S;· :i. n t I~I f:~ I'" i \/ Eo't··· E • HO~·ievt:.'I'" 'I Ci::ln E:\ d.'=\ C ou:I. d r'l CJt 
examine all escapements potentially and probably containing 
tC:I.C.lf;.lec:\ S",ockE'"!/E'~ anci no mean",,· :i.s; C":lvEI:i.lc:lblc' to E'.;,~,.timC::.te r!ufnbE,t-~" of 
tagged fish consequently missed. 

Alaska has numerous, }psser sockeye-producing systems. Only part 
(pr8bably about one-third) of the total Alaskan escapement was 
examined for tags from weirs on some of the largest producers. 
Tag loss was quite likely negligible within these rIvers, so 
numbers of tagged fish counted in this part of the Alaskan 
escapement are believed to be quitp accurate. Howeve r , taqged 
fish in the remaining sockeye pscappments could only be ~stimatpd 
with far less precision. Numbers of taqged sockeye in systems 
without weIrs were estimated from information obtained by 
secondary tagging and foot surveys in these systems combined with 
obsprvations at the weirs .. 

Determination of numbers of taggpc:\ pink salmon in escapements of 
pither country proved more difficult than for sockeye. Pink 
salmon are far more abundant than sockeyp, pspecially in Alaska, 
and spawn in many more watersheds. Therpfore! general use of 
weirs to enumerate tagged pink salmon is impractical. Instead, 
both countries attempted to estimate tagged fish in their 
escapement.s from numbers of pink salmon escaping and proportions 
of these fish tagged. Sampling of escapements for proportions 
tagged was fairly straiqht forward, but pstimating escapements is 
iC"- lE'f::,s tr··E:\ctc':\blE.' plr·oblc-2m. 1::;:f!:'pE!i':\tc,d +Dot (Cii!.nadi:~.) and aE~t"'i<:\l 

(Alaska) survpys wprp conducted on a large number of pink salmon 
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S,.'c"tF'fn!:"," HOv,I[~VE'l", thE' bE";)::; fr"oln ~·JI·"lic:h ",.uch COI.I.nt.c; co.,n be" 
Car'I,-=,c:id 

t"~C.1C:! 1 r"lq 
f:' ::. p;:< rl cI F?c:I t C) L'S, t i mi::1 t Ii·:':' DC t UEI.:I E'~';C c:.p E'iTlE'n t !':; i ~j q '.1 it E' :I:i m j t F'cI • 

supplemented the survey program with secondary riverine 
on several mDjor producers. 

The reported values of stock composition and interceptions should 
be considered along with some reservations. First, all estimates 
F:'y"E: bub .... ie'--::t to C.hE:U"IC::f:~ v<:'.I''':i.atiorls., F'ur' c>(ci.mplE',; t:I'''IE:' PI'c,!:.,cJrtiun c,f 
fish with tags varies among bamples of the catch from a fishery 
n p (~"i"'1 i r"l f] 0 I" E:I m u n C:I ~:;. cl mp I E'.' s" 'f r" onl thE" E" <::; C <:,\ p erTlE"i"Il:. + I'" C< (II .:::' ':::. C·I. J nl cn"l ..... 
producing river. Estimates of stock compOSItIon and 
interceptions are influenced by such sampling varJa~lon. 

However, as greater numbers of fish are tagged, andlor greater 
portions of the cDtches and escapements arc cxamined for tags~ 

such influences become less important. Numbers of fish tagged 
Fin c:I ~;; .. ,mr' 1 p !::; i :~ e,,:; of c c'. t c h f'.:'=') <£ir'l d E'~SC:: c:: P (,:'rllE'r', t. =c· ~'ic:'r-' F' c rl o!,,;en t. 0 

control this variation to acceptable levels. Nonetheless, each 
estimate is subjpct to somc unknown error of this source; and, in 
some cases, these errors are potentially substantial. Intervals 
within WhlCh each estimat.e would probably vary due to this source 
of error have been computed by both sides and are available in 
i1!Dr- e c:i (I·,t a j 1 eel I" E'P C) I'" t s:,. 

a fishery is poorly characterized as having some unjque 
stock composition. Stock composition varies within a season as 

Causes of annual changes include changes "j f',:I:I ';-'1. ~'7, b F:: t: v-J E'E'rl Y E"c\ 1''' s; • 

in migration routes 
E,bun d ';::'.1''', c e",,·. 

and timing and fluctuations in stock 

Th i r" d, -t i inE" 

1 ~; ]. i tTl i ted 
and area resulution of eSl.Jmates of 

by numbers tagged within fishing 
stock composition 

areas and time 
~) E'r' i Dds::. 
stt-atum 

c CHn p u. t. (.~~ d 
Al tl··lc,u.qh 

is 

(rplease strata). If too few tagged fish from a release 
are subsequently recovered in catches and P5capements, 

of stock composition for the stratum become unreliable 
of large sampling variation. To assure numbers of 

i:,II'-' e cI.d equc. t .1::' 'J s.t DC k c ClHlp Cl~'; J '[ 1 (.rl mu s:.t. U.S'oUcl. 1 1 Y bE· ... 
for release time periClds of weeks rather than days. 
evaluation of stoc.k compositiun in fisheries on a daily 

desirable, such resolution is generally impractical frbm 

Finally, and importantly, estimates should be considerpd with 
care because of persistent potential sources of error which 
cannDt be practically controlled by increasing numbers tagged and 
recovered. Included are lost or discarded tags from the catches~ 
the inexact allocation of caught tags to stucks, and unknown 
biases in estimates of numbers of tags in escapements. Estimates 
of numbers of tags in escapements depend on expansions of 
observed numbers of tags in samples of escapements, These 
expansions both for sockeye and pink salmon depend on estimates 
of escapements or estimates of numbers of ocean tags disappearing 
v-Jithin r-ivers in advance of weirs and sampling crews. Methods of 
estimating escapements include foot and aerial surveys as well as 
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secondary tagging expe~iments; all have great potentIal for bIas. 
Also, short term tagging mortallty from stress for fish tagged in 
rivers to determine riverine losses of ocean tags would result in 
estimates of losses which are too hjgh. 

Stock composition estimates for pink 
fisheries jn southern Southeast Alaska 
Columbia we~e determined in 1982, 1984 and 

salmon harvested in 
and northern British 

1985 (Tables 2. 3 and 
4). The corresponding estimates for sockeye salmon were 
c:i E'-V 13." 1 urJ fe,''::'; i [1 1 ()E\:,;';': D.n c:I :I 9tl:::\ (T ,,:\ b 1 to.:' ~;; ~"; Eln cI 6). ''1'' h E' !:,:. t. C)C k 
cumpusition estimates for pink salmon in 1984 and 1985 were 
det. (;:'r" mi 1"1 ed by 21 V '=;'1'" (;,:Iq:i 1"1 CJ t 1'''1 E' Can <::Id i an ,,'~n c:i {~1 c:\ !:5 k Eln f"!S,t :i. m.::-\ t. F2!::', for' 
each fishery. Stock composition estimates for pink salmon in 
1982 and sockeye salmon in 1982 and 1983 were based entirely on 
Can <3.ei i <3.1'1 an <:~ 1 ys(,~!'.;. 

Several important 
tagging data. In 
clearly show the 
the boundary area. 

features have emerged from the analysis of the 
a general sense the stock composition estimates 
dominance of Canadian origin sockeye salmon in 

Of particular note is the high proportion of 
Canadian origin sockeye salmon taken in major Alaskan fisheries 
at Noyes Island, Cape Muzon and Tree Point. In contrast to the 
situation with sockeye salmon the p~opo~tion of Alaskan catches 
cC:)j"·I~":.i~:,t:i.ng of Cc:<.r·Ic:\clii:in D!'''iqin pink !:,<':'<.lmon i~,. I'"E-<!<-'4.tivE:'ly s(ll<::<.11" 
HO!."-IE';'\/E'I''',! f::IIE\~:;ki'H'1 cW'iqir-1 pir',k S-,L~l.J(nCW' do mEl.kE.' "I lar"c:Je cc:mtt-ibut.icWt 
to Canadian catches in the boundary area especially in the Area 1 
and Area 3 fisheries where the percent of the catch consisting of 
Alaskan origin fish ranges between approximately 40 and 80%. 

Another important feature of the tagging analyses is the degree 
of consistency in the stock composition estimate for each species 
and fishery between years. Despite annual variations in stock 
sizes, return mlgra~lon routes and timing of the return 
migration, differences in the stock composition estimates of 
catch were not large. However, a comparison of the estimates for 
pin k ( 1'::;'8:::: 'J j 9H'~I· ? 19E1~5) arl c:I <:SC)C k E!yf?': ~)C::~.l mon ( :l. 9B2 \ 1 C?t3:::::) 
illustrate, with a few notable exceptions, that the stock 
composition within a fishery exhIbIt a r~asonable degree of 
similarity between the years. 

As described above, the stock composition estimate for pink 
sal.mon in l':,IEYl <-'inc! 1?8!.::; ,':.<.r-e <-"In im<::<'lV~? of inch'7:pE!!"H.iantly dE.'vrdopl:.~d 

Alaskan and Canadian estimates. In 15 of the 20 cases whe~e both 
Canadian and Alaskan estimates of stock composition are 
available, the Alaskan and Canadian estimates are within ~5% of 
each other. We believe the five situations where the difference 
is g~eater than 5% can be resolved with further collaboration. 

The final aspect of note in Tables 2 through 6 is the conversions 
of estimate of stock composition into estimates of the actual 
number of Canadian and Alaskan origin salmon harvested in 
Canadian and Alaskan fisheries. This operation is important in 
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Table 2. 1982 total catch, percent composition and catch by country of ongln 
based on Canadian tagging analyses for pink salmon from selected U.S. and 
Canadian fisheries. 
================================================================ 

Fishery 

Area 1 Troll 

Area 1 Sei ne 

Area 3X 
3Y 
3Z 

Area 4 

Area 5 

Di stri ct 104 
Noyes 

Muzon 

Di stri ct 6 
Upper Clarence 

District 2 
Middle Clarence 

District 1 & 2 
Lower Clarence1 

District 3 
Cordova Bay 

District I-B 
Cape Fox-Tree Point 

Di stri ct 7 
Union Bay 

Catch 

56,340 

18,143 

322,930 
469,545 
253,625 

319,415 

82,130 

3,784,575 

801,840 

24,966 

5,485,358 

662,400 

347,252 

109,482 

1 Includes the Revilla fishery. 
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U.S. 

84 

62 

45 
45 
35 

21 

21 

92 

88 

97 

99 

96 

97 

80 

92 

% 
Can 

16 

38 

55 
55 
65 

79 

79 

8 

12 

3 

1 

4 

3 

20 

8 

Number 
U.S. 

47,326 

11,249 

145,318 
211,295 
88,769 

67,077 

17,247 

3,481,809 

705,619 

24,217 

5,265,944 

642,528 

277,802 

100,723 

Can 

9,014 

6,894 

177,612 
258,250 
164,856 

252,338 

64,883 

302,766 

96,221 

749 

219,414 

19,872 

69,450 

8,759 



Tab 1 e 3. 1984 total catch, percent compos it i on and catch by country of on gl n 
based on U.S. and Canadian tagging analyses for pink salmon from selected U.S. 
and Canadian fisheries. The percent composition is an average of the U.S.and 
Canadian estimates. An asteriks indicates those fisheries were the Canadian and 
U.S. estimates of % composition differed by more than t 5%. 
================================================================ 

Fishery 

Area 1 Troll 

Area 1 Seine 

Area 3 
3X 
3Y 
3Z 

Area 4 

Area 5 

District 104 
Noyes 

Muzon 

District 6 
Upper Clarence 

District 2 
Middle Clarence 

District 2 & 1 
Lower Clarence 

Revi 11 a 

District 3 
Cordova Bay 

District 1-B 
Cape Fox-Tree Point 

District 7 
Union Bay 

Catch 

1,177,577 

680,9931 

268,796 
785,493 

1,295,428 

1,001,999 

576,968 

2,896,395 

3,154,798 

449,590 

216,250 

4,156,218 

3,550,085 

875,074 

714,401 

156,908 

u.s. 
73 

35 
50 
43 

89 

96 

934 

63 

% 
Can 

27 

65 
50 
57 

72 

85 

6 

11 

4 

7 

37 

Number 
U.S. 

859,631 

94,079 
392,747 
557,034 

280,560 

86,545 

2,722,611 

2,807,770 

3,989,969 

3,301,579 

450,073 

Can 

317,946 

174,717 
392,746 
738,394 

721,439 

490,423 

173,784 

347,028 

166,249 

248,506 

264,328 

1 617,453 pinks were caught in the termial fishery occurring in Masset Inlet. 
2 U.S. estimate = 10% U.S., 90% Canadian. Canadian estimate = 20% U.S., 80% 

Canad ian. 
3 U.S. estimate = 98% U.S., 2% Canadian. Canadian estimate = 90% U.S., 10% 

Canadi an. 
4 U.S. estimate only. 
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Table 4. 1985 total catch, percent composition and catch by country of origin 
based on U.S. and Canadian tagging analyses for pink salmon from selected U.S. 
and Canadian fisheries. The percent composition is an average of the U.S. and 
Canadian estimates. An asteriks indicates those fisheries were the Canadian and 
U.S. estimates of % composition differed by more than ± 5%. 
================================================================================= 

Fishery 

Area 1 Troll 

Area 1 Seine 

Area 3X 
3Y 

Area 3X & 3Y 

Area 3Z 

Area 4 

Area 5 

Area 6 

District 104 
Noyes 

Muzon 

District 6 
Upper Cl arence 

District 2 
Mi ddl e Cl arence 

District 1 & 2 
Lower Cl arence 

Revilla 

District 3 
Cordova Bay 

District 1-B 
Cape Fox-Tree Point 

District 7 
Union Bay 

Catch 

726,765 

238,915 

172,645 
910,958 

1,083,603 

1,574,253 

1,724,461 

297,021 

1,510,758 

6,755,700 

2,414,079 

991,220 

225,220 

4,579,932 

3,831,148 

2,389,150 

691,147 

820 

u.s. 

93 

93 

97 

100 

% 
Can 

40 

65 

78 
38 

61 

53 

94 

94 

97 

7 

7 

3 

9 

3 

14 

o 

34 

Number 
U.S. 

436,059 

83,620 

37,982 
564,794 

422,605 

739,899 

Can 

290,706 

155,295 

134,663 
346,164 

660,998 

834,354 

103,750 1,620,711 

17,821 279,200 

45,323 1,465,435 

6,282,801 

2,245,093 

961,483 

204,950 

4,442,534 

3,294,787 

2,389,150 

456,157 

472,899 

168,985 

29,737 

20,270 

137,398 

536,361 

o 

234,990 

1 U.S. estimate = 70% U.S., 30% Canadian. Canadian estimate = 51% U.S., 49% 
Canadi an. 

2 Canadian estimate only. 
3 U.S. estimate only. 
4 U.S. estimate = 41% U.S., 59% Canadian. Canadian estimate = 54% U.S., 46% 

Canadi an. 
5 U.S. estimate only. 
6 U.S. estimate = 59% U.S., 41% Canadian. Canadian estimate = 74% U.S., 26% 

Canadian. 
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Table 5. 1982 total catch, percent composition and catch by country of ongln 
based on Canadian tagging analyses for sockeye salmon from selected U.S. and 
Canadian fisheries. 
================================================================ 

Fishery 

Area 1 Troll 

Area 1 Seine 

Area 3X 
3Y 
3Z 

Area 4 

Area 5 

Di stri ct 104 
Noyes 

Muzon 

Di stri ct 6 
Upper Clarence 

Di stri ct 2 
Middle Clarence 

District 1 & 2 
Lower Clarence 

District 3 
Cordova Bay 

Di stri ct 1-B 
Cape Fox-Tree Point 

District 7 
Uni on Bay 

Catch 

59,465 

278,724 
97,604 

270,546 

1,691,797 

71,176 

194,209 

91,192 

192,594 

94,382 

746 

190,575 

305 

1 Includes the Revilla fishery. 

u.s. 

12 

11 

5 
5 
5 

8 

1 

21 

20 

31 

57 

79 

65 

29 

% 
Can 

89 

95 
95 
95 

92 

99 

79 

80 

69 

43 

21 

35 

71 

Number 
u.s. 

6,541 

13,936 
4,880 

13,527 

Can 

52,924 

264,788 
92,724 

257,019 

135,344 1,556,453 

712 

40,784 

18,238 

59,704 

74,562 

485 

55,267" 

70,464 

153,425 

72,954 

132,890 

19,820 

261 

135,308 



Table 6. 1983 total catch, percent composition and catch by country of ongln 
based on Canadian tagging analyses for sockeye salmon from selected U.S. and 
Canadian fisheries. 
================================================================ 

Fishery 

Area 1 Troll 

Area 1 Seine 

Area 3 
3X 
3Y 
3Z 

Area 4 (outside) 

Area 5 

Di stri ct 104 
Noyes 

Muzon 

District 6 
Sumner Strait 

District 6 
Upper Cl arence 

Di stri ct 2 
Middle Clarence 

District 2 & 1 
Lower Clarence 2 

Di stri ct 3 
Cordova Bay 

District I-B 
Cape Fox-Tree Point 

Di stri ct 7 
Union Bay 

Catch 

3,947 

32,428 

95,618 
179,665 
175,600 

285,137 

14,361 

502,264 

141,543 

27,941 

22,916 

4,477 

57,797 

1,174 

136,006 

1,239 

U.S. 

31 

1 
1 
1 

1 

° 
8 

4 

50 

6 

8 

% 
Can 

96 

99 
98 
99 

99 

100 

92 

95 

50 

93 

92 

Number 
U.S. 

973 

C}56 
1,797 
1,756 

2,851 

° 
40,181 

5,662 

11,458 

3,468 

10,880 

Can 

31,131 

94,662 
176,072 
173,844 

282,286 

14,361 

462,083 

135,881 

11,458 

53,751 

125,125 

1 The combined U.S. and Canada percent composition does not always total 100% as 
the Canadian analysis included Stikine River sockeye as a separate stock, 
although it is not shown here. For example the percent composition in the 
Area 1 seine fishery was: U.S. - 3%, Canada 96% and Stikine River 1% (=100%). 

2 Includes the Revilla fishery. 
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attemptlno tc; 
fjsheries on particular ~:;t: DC k ~;:;. 

db:,o.ol utI-? 

However. 
impact of the variou~ 

it shru} d bE' [lut.ed t.h<~\t 

the F:':"t i mCltE~~::; o·f t.he i::<b~5c.il ut.e rlu.mb~21'-~::'; of ~;i3.1 mOI-, ar-e fTlE',,~r',i nq-fu] 
Of,],:>! ir') t£O:'I'(I)S; u·f tl·"If.'" VPdl'" in II'I[-,)el, l.hE? ci;\lch is thkerl. l'JhE.'r, 
combined over all -fisheries, the average Canadian catch of 
A)d~::.k<;\n Dt-iqil"l pink s<~lffiCin tOI"" the yeal"s. 198:'::~, 1984 (':Inc:! lC/f.l;~j v-Ic:\,,~ 

approxifTlCltely 1.6 million. The corresponding figures for the 
AI c:\ <:", I:: i::~n I''', at''' VE~S)t. 0+ Car", dc.l:i. ,,'In 01" :i. q in pi r, k s;i::ll mol"! ~'-IE\ s; a.p pI" 0;': i fn,'i t. e:1 \' 

1.2 million. In 1982 and 1983 the average Canadian harvest of 
{:,\ J. a <:;; k "·In Gr- :i. C.:I :i. I") s:·c::.c k c:'y'e s:; cod (JiO/", I." d S;:. ,",.p P 1- 0;': :i rnr.::. t e'! '/ Cj.:".:':, '.' 000 h'i"! i ]. E? t I', E.' 

(i J <, ~,; I:: a n h..3 t- vc',!::d: clf C,,:ln ad i. ,,'11''', !::,C)c k eyf" hl.:':< ":. 6'.:::i 1 ,IJl)(). 
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InfcJI'-m,::d:.iDn uht,"dnecl fl"eim ",dL!Jt t.c:'\(Jgir·,~) Clf ~::'Dc::kE'VE' ~'.cdfT'c)I·' irl 19H:? 
i::<.n cJ :l (~f3~c. h i:,I. ~:,. PI" 0\' i d f?d i n ~s i q h tin tot h~? q (':!!") (':!Ir' i3.1 m j q r i':l t ion r' OL!. t F':' ~'" 

U t :i. 1 :i. ;;: eu h v ~:,DC: I:: C'.,'/C! ~::.c:r.lmon 5 t Dc:: I:::~ r E''\: Ut- n i 1-, q t Ci s,uut h F."r 1-, ~:;CILJ. t h E'c.;\ ~:;t 

Alaska and nOrthern British ColL!mbia. Analysis of this data 
i nd:i. c::,;:,tc'::-o t.h.;::\t:. ,,:;uu.t he'r-,-, ~::;o'.).t hf.':!;:·\~::.t: Al .;;:\~',I::C:1 ~::.uc::k(':·'VEJ ~'..c:\l mCrr, r' t7!tLl!"r, t u 
their ni3t~l streams via Dixon Entrance, Sumner Strait, and from 
c:i :i. r' E'L t.l Y o·f + r,:;I--, ClI'- e '! ~',' :i. t 1-, D :i. >: or', E:n t I' 3r1 C F!! ,,:\1", cI Sumn F.."r Str' a:i. t E'q U,:7( 11 y 
important as primary miqration routes for these s~oc:ks. 

Similarly. soc::keye salmon returning to northern British Columbia 
n<':d::a1 ~str'eam~s (rH"im":ir'ily Nas"~_ C:l.nd Sk ('''!E'n ,,,-, HiVt-2I",;;) migl~atE~cI in!!,.hor'e 
via Dixon Entrance and Sumner Strait, with Dixon Entrance 
representing the primary route of return for this area's sockeye 
~;:>a.l ('non ~"" t dc:: I:: ~:; " 

Ad c:i :i. t i or", c',} 
mig~",,\tion 

informa.tion on individual sockeye salmon stoc\:: 

j 9d~~!; <',Olll t. 
~oute5 is available in repo~ts p~epared on 1982 and 
tagging by the Alaska Depa~tment of Fish and Game a.nd 

the Canadian Department of Fisheries and Oceans (see example in 
Fig" j). 

Data providec:i by 
:l «·r~~; E'< n d :l '.:j> t:l ~.'.j 
I" uu. t 0':'5· u t :i. :I. :i. ~:~ (-:::'d 

tr,e ",cjLllt pink 5,Ci.lmClf') T3C1C!ir,c! PI'"ojc;ct!::; 
provided information on the general 

bv " , pinl:: salmon stocks to 

in 19EC?, 
mi Clr' .":\ t :i. on 

~";OI.J t h et .. 1", 

Southeast Alaska and northern B~itish Columbia. Analysis of this 
in";: Olr enEI. t i Dr", i nd:i c.::;, t E:'S· t [-).3 t S,OLl t 1'",F'r 1"', bDL!. 1::.1", !:(·!.::;,~:::.t PI]"~ 51:: <,!, p:i n k ,,:;,':,1 roOf! 

migrate insho~e via Sumner Strait, Dixon Entranc~ and from 
d:i. !" ec t:.1 .. / 0+ of 5.h c::rr' E~ ~ ~.,,:i. t I", D j ;.: Dn Fr", t I"' art c:. E! I" E"i=' r' ~~! r.,; E·! n t:. i n q t h ii::'~ P Y" i rnalr

' ':/ 

r-CII .. d:I:;:! e,f 1'"·0:,t.:urn. L..i kE:'I .. ,!i 5e 5 pi r',f:: ::",.:':'<1 mor", Ir'E,turni nq tD nc,,·-th€'~lrT' 

British Columbia natal streams migrated insho~e via Sumner Strait 
;:;,!"I d D i >! on En t I'" i::in c E' G\ 1. em CJ 1,-1 i t r', Hf2C at. <= ':3t v' E\ :i. t. " D i >: em r:::n t I" <:in c: [? ~.,Ii:' ::::. 

not"ed -1. .. 0 hi':? t:hf'-" 1:::'I'"imElr'y' mi(J,~-c:\ti.Dr·, rout.E' +DI~ f,:!:i.ni:: s,aJrnclfI v"etul'n:i.i",CI 
to northern British Columbia. 

More detailed stock specific mig~ation route data for pink salmon 
from both countries is available in ~eports prepared by the 
Alaska Department of Fish and Game and the Canadian Department 0+ 

Fisheries ancl Oceans for reporting years 1982, 1984 and 1985 (see 
example in Fig. 2). 

Ch urn ~:3 <.i 1 mon 

II"',cideritE(l t.,,:,:v:.:!qing 0+ chum ~:s"".lrnon c!tH":inq r.\r-'f.,,~-,":\T_I01' uf the 
U.S.!Canada salmon interception project in 1983, 1984 and 1985 
has p~ovided 1i.mited information on the migration routes utilized 
by chum salmun returning to southern Southeast Alaska and 
nor' i.. I", E~lr n HI" :i. t. i ~::;I"', CD 1 urnb :i. E( • (,r", 2. J \'~:; i ~:, of t:. his, c:i .;::, t E:i i n cl i c·::;! t E',,:; t h .:::\ t 

saJmon ~eturninq to southe~n Southeast Alaska natal st~ea.ms 
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ut:i:ii;::'E' thE-' ~:'C:t.mF· 1 .. ·c)td.E'·~:) rluted fcn- p:lnk b\nd ~:;C.JCkE')'P "".c:!lmurJ" D:i.;<on 
En t: r' ,,)rIC E! , ~::;u mn er' ::~;t I" ,:;t. i t i:'~I"'J d d i I" E!C t mC)'v't'2m(::!q t. ·f t" om of + %hol'" (,2 dt''' E';:;' '::, 

i'Jf.o't"E;·' IdE'·ntif:if.':·c:I i:'\~';; i.hE' i:~VE'nUF'~"', 0+ rE·turr", feW' t.hE"::',E' f:i.~>h,) w:itlJ 
U 1 ;.! em EI'" t 1''' ,31"\ C E' (::~pp (::!.::ir"· in q to!" epic !:.,,:::.ent the pI" i rni:~I'" y m:i. ql'" at i on 
t" Cltl t c,, S j m i ) <':1.1"] V ? C h LI./l'I S:·i:':\ 1. (nur', ," et ur r) i nq ton 01" t ,., f:"r r'i nl" i t :i. ~:,h 
Columbia spawning streams also appeal'" to utilize the same 
fll:i [!I'''dti 01'" I'" Cll...(t E.'(:"· c:\s pink <,,\nc:! ~:;c:)cke',/e ~.C':\lmur) rf··tulc""ir'iq tu t.I·,:i.<"·. 
area. Aqain, Dixon Entrance appears to be the primary ruute of 
r·(,:tI.II'n for" the c:hUfl' ~ . .ii:\] mon !;:.tock!;:, r"f~turnin~~ tel ·Lh:i.!:" c\I'f."d" 

{ic:id:i.t:iorla] c11:?l:di1.'~. CJn 
t"p1.urniQq to bui.h cuuntries are available in reports prepared by 
the Alaska Department of Fish and Game and the Canadian 
DF'P c'\ r t fI,en t of F :i. <'3 h E'I" i F'f:,> an c:I Dc:: ean <;;:, for' t ,.", E' '''I;,':!P Dr' t :i. n~] p t:':':'r' i oel ~::; 
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A-15 

F:i (lUr"E" J. Migration Routes .. Skeena Sockeye 1982 

20 10 0 20 40 60 Km 
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FlqurE' ~ •• ', Migration Routes, Skeena Pink 1982 

20 10 0 20 40 60 Km 
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';30c k PYE' Sa I (fIU""1 

(I qF'!"'IE't"al l'"'E.'vic'w nf tl"'le ~:;Dc:kE'",/E' ~,c',lmo'l r-un tim:i.ng c:lc:d:, 0:1 c:=dhF','ecl 
dur-ing the 1982 and 1983 adult taqqinq projects indicates that 
rnO\/E'rtlC','l"lt o·f t 1"\ f.,"'::;e ~5tuck\:::. tl'H'CJl.Jqh E:<,r'l,/ qi veri ,':'\I"'C'c:t is u':.I...\Ci,ll V 

p r" Dl.~ r' ':.<.C: t eci O'V'E'~I''' ",1"'1 E:~>: t. ro':!!'''1 ~",; i. \! P t j m('? p t?r' i CJd but P f',',,:\ k p (,'I'" i od s· c: c,1'1 bE: 
jdentified for jnc:iividual stocks. Analysis of this data 
indi.cCites that. sockeye salmon returning to souther-n Southp3st 
Hlaska first appear-pd in most of the study area in late June, 
intensified in abundance until they peaked out in mid-August, and 
then declined from that pnint into early September. On the other 
ha,nd'.1 SOCk0:'YE' ~::;almon r-etul'"'ninq to nDr-th<':;'I'''n BI"'itifS,h Columbia natal 
str-eams <primal"i1y Nass and Skeena Rivel"s) wel"e fail"1v abundant 
i 1"1 1 ate J un E' " i n t .,21"1 S i of i E'd I'" o:t p :l d 1 yin L1 u 1 Y ~·i i t hap <'2.::1 k a b u r-f d.o;, n c e=.' 

occur-I"ing dur-inq late July, and then began a qenera1 decline 
thl'-CH..lgh ea.l'"ly {~U(:.IU~5t ~'-Ihicl'''1 \A!as, follol--'H.::,d bv 2. 1'-i:1p:i.d c:I~?cline i.n 
late August and early September (Fig. 3). 

Additional and more detailed I"un timing data is available in 1982 
i:':\!"ld 198:=:, 1'-E"pC'I'''t~:', ~...,r'f.','p2\r-F:~c:I b\./ the P'!l <':'Isk2- Depal'''tmE'~r--lt of F j c..::.h ar"lci 
Game and thp Canadian Depar-tment of Fisheries and 
E';'! c:Hnp I pili F i q" 4)" 

Pi nk ~:;al mcn 

A general r-eview of the pink salmon r-un timing data qener-ateci 
during ~ne 1982, 1984 and 1985 adult tagging 'projects also 
indicates that timing of these stocks OCCUI'"S over a p~olonqed 

period but that peak periods of movement are identifiable for 
individual stocks and/or qrou~s of stocks. Analysis of this data 
indicates that pink salmon retul"ning to southern Southeast Alaska 
becnme available in significant number-s in early July, increase 
rapidly fr-dm that point in time, reach their peak in abundance 
d 1...1I'" :i. rl 9 IT!:i ci -"riLle.! u s; t. '! <-:In d t hE·~n d E'C 1 i n F' r- 2tp j elI'y Pd.'::; t t, h f:':~ + irs, t wec·! k 
in September. Likewise, pink salmon returning to norther-n 
British Columbia appear generally to folluw the same pattern in 
timing derived for southern Southeast Alaska stocks (Fig. 5). 
This overlap in timing holds tr-ue for- most stocks but specific 
pink salmon stocks on eithel'" side do appear to have slightly 
ciiffer-ent peaks in run timing. 

More precise stock specific and/or- area specific r-un timing data 
is avaiable in I"epcr-ts prepared for 1982, 1984 and 1985 by the 
Alaska Depar-tment of Fish and Game and the Canadian Department of 
Fisheries and Oceans (see example in Fig. 6). 

ChUm fi211 rnon 

(1 r E·~\I i e~LJ 

19P~.5 has 
Df chum 

of the incidental 
pr-ovided a limited 
s,:;\lmon r"etur'ning 

chum salmon tagging data 
amount of information on 
to souther-n Southeast 
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n 0 I~ t I", e:~ t·· I', b I'" ] t i S'.!', Col u iTl b i 2." (..\ r', a 1 'y' !". i~:, 0 f t ,." i!:', d C<.1: El a p p (.? <.1. 1" =,. t CJ 

]nciic:.EI-(:C· E\ pl'otrEictr:"d ~-:J(:!~"'iud uf Irl..l[, t.:imf.·! ""ifni:!,"\/' t.O ~111(C\t ,-,'il,,', 
noted for pink and sockeye salmon. Peak periods of abundance 
hE\'./E~ <.":\1=.D bE'en icientific'ci for ,':\ f"lUmi::lE'!r" of s:,tDc.k~:; ill hClt:.t, 
countries. 8ased on the incidental tagging data it appears that 
c I"', urn ~,i':i.l rno!"', 1''' E,!t l..I,~- n :i, n cJ to but r', c: our, t I" :i. e~"; f1 f.:\ t d] "". t "" E'<~\rn:5 El.p P E'i.:lr" t c) 

rnnVE~ :i.nshur·e ir, ei::~lrly .,Julv.,1 pei:J.k Clut i.n lC'I,tf.' ~'Julyry '::Ind then 
d c! c:: r" e' E:I ~":. ('C" r' ci I) i d 1 Y :i. ['I (,',u q u !::;, t .. n c:I cI i t j D f' 1':'\ 1 f u J:! :', c: i:,I) c:' c:: h u. rn t i:'~ C.I C! i 1"', CJ 

15 needed to verify this fact and determine if there are any 
!::,iql-):i.fic,:;:lf"It dl11",l...tEl1 \/i"'lr 'i2,t:i.ul",C:'. il"l /,UI", t.in,irlci (F':icJ. ]) .. 
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