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from other Alaskan fisheriea not available). "map of recapture locations for
CIIT lUtLMt fi.h and the floy tagged locally rearing populaUon Ulustratea
the 11I>01 oortherly dlstribuUon of the fo ......r.

Kit1alal """, Dougl... Dlannel, Petera,"" ""UMt....
Hs""ries, .port fi.heries cl'l1noo1c. s..,lta. Kitt.at
enhant_nt, ... rlt!reoo""ry.
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of Kithlst

Ce rapport prhente ."". 'tude d'uce populaUon de aa\llllOn quil\I\ll,t (Oncorhyntl..Js
tal\!lWytscha) fmllnt l'obJect d'une pfche sporU"" illte... i"". L'Uevage de
tette espl!ce d,008 la rfgion du bras KiU t fit du chena.l Douglas a 't' 'tud15
ll'aide de la ""thode d"Uquet&ge et de capture afln d'haluer l'abondanoe
et les rfg~s de agraUon et j l'aide d'...,.. enq~te aur 14 po!cbe sporUve
pour contrMer talle-e!. DH 'Uquettes Ploy ont 't' utill"'es pour
1 "tiquetage de 1,421 .......,NI qulnnata iallllltures, en _Jodt' des po1ssons
19b de 2+ aos. Lea recaptu...... faits .. coon de la pfct>e sporti"" ont foornl
une .... tblatton par 14 _thode Pete ......n de ~5,OOO poissons. ~ partir des
'tiquettes atalliq""" codies (CIIl') lOt des d""""" relevfea aur lea 'caHles,
on a eat1alll que 2,805 (5%) de """ polsaons pro""""t,""t de 14 pt.dfattute
pilote de Kittmat; plua de la molti' (53%) ptO""naient d'autres pi.dfstturea



ClU'LOdh"""a et Ie ['Het fitalt tonaUtufi de poiuONI nuvag... <Ju Hev& Mila
l ..a paillattur... _rlcal""a. L'eJ<Plottatton aportive a'H"valt I 6,600 +
700 potaaOl1ll, dont la ....jortd 'talent 19e. de 2+ ans. La .,rtaUtl
attrlbulOd 18 pfche a It' eet1mle 1 9,600, 'tant donn(; Ie taux Hey(; de prh...
de poiaaon de taille tnf'rteur", \..I> taux d'exploltaUon de La pl!che aportlve
a'Hevalt .i 0.11 pour La &aiaon de clnq .,la. Cotee exploltaUon roe ..."",ce
~ lea populatlo,," localea car peu de ella polawnll sont prta.

U.a dormfoe,a U"""" des (ittquett... ""talltq""" c<Jdl,.e,a ~trent que 98% dea
a..-aur. quilUlllts UevU 1 la piacifacture pilote quittent l'ana.e. "" ••'m....nt
au <:00.... de Is pr....Ure Sal80R en ... r, En 198\, 18 rfiOl~ratlon des
fiUquettea 8 dl;montr(i .., taux de n'tC&pture de 9.6% pat 18 pfthe aportive
locale, 40.41 par 1a pfche ~rcial" taI'I&ll"""" et SO% par 18 pfche 1 la
tratne de l'Alaaka (1... <;Ionn(;ea des autrea pkhell de l'.uaa"'" ne aont Jl'I'!I
diaponibllP.1). IJne carte a>ntrant 1.... endrolu de recapture dea pola""""
portent dea fitlquett,"" orr pr~t de KlU....t et de. potaaotlll port""t du
(ittq""tt"" Flay et He"'. locale...nt fatt voir que Ie pr_er gtoope "at
.-6partt plus au "'rd.

Kot' el... , Klt1JMt At- et Dougl.. Channel, Pete ...en .... tilMte, 1a pfthe
<:oaDerciale, 18 pl!che aporUve. rehau.._nt, fiUquetllge!
recaptu ..... pt'cif""ture. pH"te de Kitt.....t.
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SUMMARY

A ",rudy of the chinook salmon population rearing in the Kllimat Arm/Dougl&a

Channel area Wall conducted using a mark-recapture method to estimate

population ai.:te and migration pattern"" and a creel census to monitor the sport

fillh".y. Floy rags were used to mark 1427 immature chinook, which were

predominantly 21 llie fish. Sport fiahing recapture of tags p.ovlded a Petersen

estimate of 55,000. Coded-wire tags and scale pattern data were used to

estimate that 2,805 of these fiah (5% of the population) were from the Kitimat

hatchery; more than half (53%) of the population were from other Canadian

hatcheries, IU'Id the .emainde. were wild or American hatchery fiab. (Ninety

eighr (<;18%) of the 151,771 SmOl1S released by the pilot hatchery In May 1<;17<;1

appear to ha"e emigrated or perished prior to June 1<;180).

Sport harvesting of the milled chinook population that .eared in the inl..t was

monitored by <:t"..el crens..... From May 10 through Septembe. 30,1<;180 th.. sport

catch was estimated to be 6,600 :!: 700 chinook, consisting predominately of 21
llie fish. (The estimated contribution of Kltlmat hatchery stock.s to this catch is

198 fish.) Mean w.. ight WM 3.5 lbs (1.6 kg), meM leJl8th 17.9 inch..s (44.8 cn,),

and modal l..ngth was 16 inch..s (40 cm). R ..ported hooking of und..rslze

nlmoni<b wu very frequ ..nt, estimated at six thOWland ·shak..... • during th..

atudy period. Mortality du.. to fiahing was estimated to b.. <;1,600 for th.. five

month period. The sport ..xploitation .ate on the population was ..stimat..d to be

0.17 for the fiv..-month period. In th.. sam.. tim.. period the comm.. ...,ial n.. t

fishery of A a 6 was estimated to have a har"est rate of 0.04 on th.. Z-Y..ar old

flsh that wer aring in tbe inlet.

Migration patterns w..... monito...d in 1<;180 Md 1<;181 by recaptures of Flay and

CWT fish; th.. population Floy tagg..d in th.. inlet wu fO\Uld to behave dlff..r ..ntly

t.- ... CWT batch..ry fish.
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Lo<;atlOlV of 171 Flay tag reCapll1l"l!1 indicated II. pattern of rlUldom movement

throughout the inlet d1U'lng May and Jun", with increasing Dutw;u-d movement in

July, August and s..pt"",ber. Winter t;o.g recapllu'-el indicate that the fi.h U'l

pre.ent both in beadwater areas and in the northern and Alaskan troll fisheries.

Spring 1981 recapture. were 78% In the inlet headwalero, indlcaUng that a

lubfltantial portion of thl, population reared for Z years in Kitimat ATm. The last

15 recapturu (July 1981 tmougb January J98l) weI''' all from the CiUladian and

Alaskan comm"rdal fisherie ••

The majority of Kiti", ..' Arm hatchery fish appear to emigrate from inlet

headwalers during their flut OCean year. CWT data for all Kitlmat tag code. in

1981 .ho.. 11 tags caught in the local aport fishery (as Z-and 3-y".... oldsl, ~6 tags

in Canadian commercial fisheries and 57 tags in the Alaska troll fishery lother

Alaska data not available). These tag recoveries Indicate that the majOl'ity of

Kitimat hatchery f~b wlU be caught in Alaska.

Patter"" of SPOl't fubing effort were evaluated from creel cens.... data,and it was

concluded that the enjoyment of recreational boating i. a more important factor

in this fishery than the salmon catch rate 01" si'le 01 fish. The SPOl"t hatvest of Z

ye.... olda at 1980 levels appean to PO"'" no threat to local stocks. Some

management options are discussed.
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1.0 INTRODUCTION

The man.gement of chinook ulman (OnCorhyDChUll taM"'ytacha}In the Killm.1

Arm/Dougl... Channel .re. In recent ye b.aa been compllc.ted by:

a • p.ecipltoul decll..., In natur.1 ,pa nlng In the lug... t .Ive. ~tem

o vul.ble OUlput from. ne.. pilot halchery

a lack of Inform.tion about the number! of ~and 3-yeu old chinook reuing

In the .....a or the proportion of lhem lhal ...ere of local o.Igin

a lubllanlJal Increaselln ,po<t f!lhingln 1101.1 ....te.1

Tbil report pre.enU the relulu of. muk-recapture prOllr.m and a c.eel ce ...

Ih.t "'e.e conducled from M.y 10 through September 30, 1980, and coded Ire

tllll (CWTl data on Klllm.1 hatChery chinook. Muked fllh recaplured In th..

,pori fl'Mry provided data for • population eJilmal.. , evalllallo.... of nock

compao!tl<lD and eillmate of e"Plollatl<m r.te. TI>e creel census proVided

Information on Ihe .po<l filh...men themlelve.. their method. and fbblnll

locall",,", lhel. catchel, and the liz... and ag... of ft.h caughl. Subsequent

...capturel of Flay and CWT Ilg. In 1980 and 1981 provided Information on the

mlg••tlon p.tt ....... and ""Ploltalion on both lhe local reulng and hatchery

Itocb.

Kltlmat Arm 10 at the head of 0"" of tbe Mepelt Coallal Inl .. u In B.C. (M.p !l.

tm",.tu.., chinook ..1m on reu In Inlet head...aters during the ",Inler and Iprlng.

and then gradually matle 10 Ihe outer COUI during .ummer. While lOme chinook

.... 'relldentl"!", and lIay In the vicinity of Ihelr native IIream. th.oughout t ...o

o. three repellllo,," of thlo annual cycl .. , the majority migrate (prlmuUy IIOI'th)

along the coaat utllbing ......lng habitat In many c"""tal Inlet•. Therefo.... the

population of 2......01 3..,.,u old chinook salmon In Kilimat Arm!Douglu Channel

conll.t. of local .tocka u ..ell u connlbullono from audne. Canal, Vancouver

bland, the "",uthem B.C. mainland and WUhington State. The"" young floh

.p~u 10 be highly mobile, ... Ith lubstantlal hnmtgratlon to and emigration from

the Killm..t Arm ...ea.
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information on pattern. of movement and uaociated exploitation rates is

required in tbe plUlJli"i of chinook produclion al the 11.,,'" Kitimal hatchery

fll.cUlty lIcl>edul..d 10 begin fuJl....cale operations in 1983). The.e chlnool< ...e

needed prlm....l1y to Itnprore tbe declining qU&Uty of angling In the Kltlmat River

("",. of the mOll! be....Uy tpcrt-fbbed rive" In Canada) and to IUppcrl a rapidly

growing wl-...at .... 5pO!'t fillhery In Kltl",at Arm/Do"8laa Channel. No COI,"ner

cial fishery is planned for Ihue chinook, but production levelll must be adequate

10 l"II3.i" i"cidenlal commere!lll catches In Aluka and CanadA.
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2.0 THE STUDY AREA

Killma' Arm (Map 2) w the head of .. deep couta1 fjord located 115 km

" ....tbweu of Vancouver, on the B.C. mainland. It I. conne<:ted to He"at" Strait

....d the Pacific Oce"" through .. numb.... of deep OUto... channelo - princlplllly

Dougl.. Charmel. Except fOl' the town of Kilimat (pop. 15,000) the are. Is

lugel,. lIDpop.olated and unde... loped. Klllm_' ill the Ill" of the Ale"" aluminum

.melt.... and a100 of the Euroc"" pulp mill.

Chinook ulmon (Oncorbynch"a talla_yueha) ..... """ of tbe primary ",,'un.l

r'eIlOUJ'CeI of the ...e.. The Klllm..! Rh'er Is the main ap.""ing atr.,,"'" ror

ebb.DOk, and • pilot hatc~y on the river op""ed In 11178 10 enhance chinook

production. Oth.... alpifkant chinook &IO<:U .... found In the Data, Kildal. and

Bilh. Tbe-e local uocu or poo'tlona the•...,f UH the Kltimal Arm ano& t....

r ......lng during their ocean y"...., and lbe ...... ill aloa \Ued by immature chinook

originating In many other B.C••Ireama and from .. far ••ay &.I W&.IhinglOll and

O...&DrI.

Allhouah !he lIudy ....ea 110 ....1. Ihe ......Ina habitat ..allable In II appean to be

llmiled and producti...tly may be low. The abo...Une conaiau p.lm....lly of

p...cipllouo r<><:1< walb. The few am all ealuarle. and baya thai pro ..lde lOme

a""f.ce w.I.... drainage .M/or d.allow wat......... tile f ourt!d lIahina apau and

appe.... 10 to..".. maher de".itl.. of fisb Iban other are The aludy area probably

hM Ibe low-mlt:rl",nt a""f.ce drainage thai is typIcal of Ille ceotral CO&.ll of B.C.

(Sloc1<ner, 19811. Alm.,.pheric En..lronm""I Service ....cord. ahow ....e.alle

precipllallo:o for Kilimal 10 be l.8l6 mm per year, ",llh an a"e.age of ooly 1,065

baun of .UDlmne. Low taltrlenl l ela and Umll",d aunliahl may combine 10 Umlt

primary produclion in Inlel wale relatl"' to .ome of lbe """thero B.C. co.atal

loleta. It Is ....commended that an In..eallg&ll"", InlO 1M carrylnll c.pacity of the

Inlel be done In connection IO'lIh tbe plannin& for production at .hf! new Xltlmal

hatche<y.

The rapidly e"l'aodina apal"I. fI.Iler., of Killmal cu~ntly 5Uppal"t. 6 mariou and

public launchina U'e&.l In Kilimal Arm. 6 loc.1 charter aer...tce... 3 O<It-ol-lown
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charter boat .... rice., 1. fishi"ll cam", and 1. ",,,,,,If! 108&'"g ca",,,, IMI do IIOme

re<:...atlonal fishing In tbe .tudy area.

The MK Bay Mum• ..... tbe ..Ie of thO! majority or lbe <:Ttl,,] "en.... Interri,,_

and b ,he i_gelt of the lporl flailing f."i1ities in the area. It is located

appO'Oximately IJ kill f""tt1 Kiti ....t <lD the ealt aide of Kltimat A.",. In 1980,the

marl_ provided moorage tOf' 165 !>oat. ueraging 24' in length. II hal .. fuel

dock ""d fishi"i lupply Itore. lnl"rvl.ewl were abo conducled .1 the other

marin-. end launchlng elte. throU@:bout t"" aludy period.

A1thoullb the Ituc\y area 10 _.y l,.,.~. fl. binI! en.... ! tended to <:oncentralfl in

.".....al well kno........10... Evl.,. In the aeuon, Je_ Fa1l.I &ftd Coste klan<! .ere

fuored $pOu. M the WmOll moved ud the sport fishermen foll"wfld,

1'enturinlr: to Wee..anl .. HoI Sprillp, Kiu y bland, Danube Bay, Fuhtrap Bay

and "en further.
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3.0 STUDY DESIGN & METHODOLOGY

3.\ Popullul"" E,limll.tlon

The highly mobil" chinook population in the tludy area, .. ltb unlmow..

CODti"lbut!o,," of ..eari"ll juv,"",iles from olhm- areas, prorided II. unique cb.a.llel1je

10 p<>pJlatloa .... lIm.tlon methodology. The ' ..lIla! m"tbod cboil"n w.. tbe Sem
Jolly op"'" population model (Seber, 1973, Ricker, 19751, augmented "'itll 8 daTa of

I"at fbhlng (seIne) to fine estl",.tea of Immigration ...d emigration. The

Seber-Jolly method ."qul 4 lithlng epio.odes IUld p.o'O'ides an ..stlmate of tbe

dynamic. of nuclUllllon in an 0J'<'tI population. Row ...." •• 1.... llUmber of lagged

fish needed 10 gel ,imil... ly .eliable ".Umtl... is appro:dmately J tlma Ihe

DUDlbo:r needed for ~mple Pele..."n estl"'a'''' (Gilbert. 1913). E>q)eI"!ettce In the

.Iudy uea 'howed that .dequa.le Dumb.... of Juvenlleoo c .....ld nol be capt"""d for

tagging wlthou! v1olatlr>a the ...quirement of co..edng the enU... tlud,. lVea.

111"...10"", a 'impl" Pet"rsen ".t!mate ..... made, uting lhe .port catch ... Ih"

.ecaplltt'll! ....mple.

J.l.l Floy Tagsins Schedule

The tll,glling prog.am ..... initi.led OIl the 13th of May 1980. Se.....al aeta .....e

made .. lth a he,"oll "'i"'" In Kitimal A.m to e"ami"", Ihe p ....formance of lhe net

and tll,glling equipment. Afte. completing a acl "".Inll 1U1ih .... loclly of tidal

curr<!nu, sever<! lears "e... found in lhe hen-ing .elne nel. To prevent further

dam,&e. lhe ....1 ........pl.ced by a salmon ....1.... nel .. ith a herring bunt-end.

Tagging operations ",,,,,, then r",ume<! ()Il the 19th of May .. ith a .chedule

designed to fit lhe Seber-Jolly method of "'tlmating open populations. The

schedule called for J periods or 5 days each, at I ........eel< Inle...al., ..ith a

fourlh 5-day flshl"ll "rrorl d" ..ol"d to ...captu.e only. In sddillOll, a le.t fishing

p ....iod of eight days ..as scheduled 10 estimate the dUutlon rate of "gs due 10

ImmignllOtl and emigration.

After the aeeond period of I.gging, analysis of the flshi"ll 'ucc"... aho..ed that

catch rat", "e... too 10.. to proTide ,latiUlcally ..aUd estimal"S using the Seher-



,

JoUl' method, aDd the.... fore lite program ..... modified. Priority wu glO'en fi.... t

to making a valld .,.tlmal.. of tile chinook populaUon bued on .. simpler Pete.o.eD

model, and .econd (m mmmi.ing lbe IWmbe!" of laue<! fillh. Sub..,quellt tagging

opentlOftl were conducted for Z periodA of 8 d;oY" ..ach, at two-week ;n!"nal.,

til... combining addillooal tagging with the re<;apt""" and tut fishing enort.

l.I.Z Tagging Lo<:.tl"",

Dl,lrl"ll IUch period of tbe lagging program,Mve••; .ell ..ere made in each of the

Illbueu (A-G) ahoW1l in Map Z, thereby monitoring the enti....Iudy area.. The

IOC.li .... of the ...1. within the aubareu v,.. dependent IIJ1<11l the di!-ecl;Q11 and

..,.locit.,. of the lidal currents, C1>&lIt~ oho",1Ine, ..ale. dl!pth, bottom te.rain,

IOn", ...adouta and p...... ,OlJ.l ...1..., and 'port fbhi,,& IUCC"•• Tabl" 3--1 .""... a

."mmary of tagging ope.allOll.l by auh...ea..

TABLE 3-1: Tagging Effort and Release. of T"&8ed Fioh, by Suha:ru.

Mo, Mo, ,=. ,=.
Sub...". 13-ll 26-30 ..., 21-28 Totals CPU'

A Hine ...1s 6 , ., '.0
fub ~gged " " "

B Hme ...1s " " .. , " I... ]
n.h ~gged '" '" '" .. '"

C ..Ine Ht. , , ,.,
fllh ~gged

, ,
o Hine ...t. , , , .. '.0

fuh la,gged • ,
" "

E IOfIme ...u , , "
,. ..,

fuh tagged " 0 '" '"
F ...i_ ...t. , " " " .. ,.,

fuh lagged 6 m " " '"
Total ... Ine Ht. " " " .. '" ,.,
Total fish tagged "" m ." ". ....
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TysinR Equipment

The fishing ....uel MV M....y Roberta, owned by Pra..a Holdlnr, N"".lmo (Mr.

Richard Johnson) chuterfld lor the lagging ope.aU...... This _..hel II " S8

(001 pol'S" -elDer 1Ib. a 16 foot po..ered .kiff and .. en"" of four ..hieh ...bled

In the tagging operations. Wh"" temporary engine problema o.:curred on the MV

Mary Roberta, the MV Sande.Un,g I, a 65 foot p""" ..,i""., ,",as <;huter.,d lOl"

four da.~ (June Zl-U) of the taulng pl'OlIram. The MV S""deding I uaed the

same n'!1 and. olhe. taaaing equipment that had ~D u.oe<I OD 1M MV Mary

Roberta.

The herring eelne net originally planned to capture the juYenile chinook. ulman

..."" approximately 439 m (Z40 ratho",s) in length, 81 In (45 tatho,.,.) deep ..Ith "

",elt. size of Z.S em (I']. Due to atrong tidal cu....,n's in the study. area the

ben-Ing nel ..as ",placlNl. .llb a aalmon Hi"e flel "pp1"odmately 403 III (ZZO

fathams) in lenlltb, 33 ttl (l8 fa.tl>oma) d""p, an 8 em (3") mesh abe IUld 3.6 kg

(8 Ib) Ie&<! Ii"". Attached to the nlm"" net ..... a section of knolle. befTing

seine .... t approKimately 37 m (ZO fathoms) in length and 33 m 08 fathoms) In

depth. Thla net "all used 10 hold the flah befo... tagging. The me-b she (Z.S

cml _and tnt".... of the ""t provided minimal lIGlI-le I","", p..."ented Kill damqe

and enabled the project technld.... to retain and record other fl.h ,peelea In the

study area. This combination of salmonjhefTlng .,l"" net wu .....d on both

chartered "u..,l•.

3.1.4 Tagging Procedu...

The ..,1"" net, ...Ith the aid of a po...ued ,klff .10" buled from the "'um lU>d ..,t

for approximately lS-ZO mlnutu. Dependlng on the ...ater depth, bottom tefTaIn,

tidal current. and coutal ,ho... lill<! of the .tudy area.the fOt d purse line was

positioned on the sho... for a beach let or d ..... to sho (auached 10 the

powered skiff) for an open ",t. When pursing w.. completed and the purse .ing,

and lead lines "'e.e abOlU'1i, the herring net ...... pulled to the l<>e .ide of the boat

and hauled up by the cn" until a holding pond ...... fOtmed. The cork line of the

helTlng net W&ll hoi,ted by a winch to inc.e~... the pool width and p.oride euy
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ace". to tbe ••1",,,,,. Thil metl>o<l prevented the net ftom folding -aaln'" It..,lf,

thereby 1lllnlmlzi"ll scale 10M and en.o.bU"lI quick identification of the nib

species.

A dip net const....'ctcd of .aft nylon "' ...." (Allain 10 fm'vent slgnlflcant teale loa)

was used to ..,"'O~ 'be jll1'enile chinook salmon. Each (llh ..as immediately pH

onto the 'sgal"" table and laSlied ..ith an orang<! anchor lag (Flay atyle Fo-68Bj

supplled by the Depart", ..n! of Fi.he.l"s and Oceans. The Flay lag number and

length "'''U<aemenl we... recorded and leale aa",pleo taken tor ",eh chinook

Ialmon. The nlmon w" th"" ."Ilimed 10 the ...Ie. and ol»e.....ed untll oul of

aight. This lagging pr<><:edll.., look appto"i",ately 10-15 secondo .. ith virtually no

mo.t,Htln ",ltn"...ed. Adult chlnook salmon were al.., lllgged using the same

proce<h.o.., "'Keep! • ~te""en dille tag w'" i.-... led Instead of an IlDchor t"ll_ The

"limbe of adipose-fin clipped nah (i.e. CW'I1 and the Id..ntlfleation numben of

...c.pt d Floy tagged fish ..ere recorded for each set. The remainlng_pedea

in the nel ..ere identified, <:oW>ted, r,""orded and releued.

3.I.S Differencea s"I..een The TillUled and Recaptured Pop>lationa

Sinal sport catchl!Ol "ere u.ed .. the recapt".... techlliql1<l in thla e"l"'rimenl, it

.... Important to determine the clegree to ..hich the lport fishery .... harvesting

the lame fish as the leine boat. The lenglh frequency dlltribution of fish caught

and tagged by tho! lOIn<! .... compared .. III. tbe lengtb freq\lof:ncy distribution of

'"Port catchel during May and June. TI>e1C &1"e al>o.... in Figll.e 3-1.

It iI evident tMt the ... iM caLliht a a",,"Iantial numher of fish under the U inch

(30 em) leaalilmit for lpott catche., and abo IMt the ...ioe caught fe..er large

fish than the aport fishermen.

TbeJoefore,the ....... b.... of taga deployed baa been adJualed to delete the 6Z taga

that "ere pJl on fish 100 amaU to he accelS!ble to Ihe aport flsbery. Population

esllmatel haled on the m ...k....... caplure reaults are taken to apply prhnully to

Ihe Zj and 3
Z

age cl........ that dominated the tagged popul.tion.
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3.1.1> Coded-Wire Tag ReeDwe.l.,.

Many of the chinook uana the Klthnat Arm ar". have bf,~ muked .. amolt.

wilh .. coded_I"" ta& (CWT) implanted in the _e. TIle... nab. ate l,u,Dlifiable

to the informed oMer..". by hay;nl lhelr lldlpoo.e-fln rt!lDo.ed. !be commerci"l

catch froID Area 6 ..u .canned for adipose dipped filh ..I the filb Focualnll

planu. Sport recover! ... of CWT filh deJlf'nci upon Ihe ........en... of the aporl

fbherme" In notklng the Mining adipoH fin, and their cooperatl"" in handing In

the head of the tagged fish at .. head recovery depot. 0_ hud recovery depot

ill located .t MK Bay.

in the cou of conductlng the ~d coo....... project teclullci ..... were in ..

~itlon 10 lnt cept ",any adipoae-dlppl!!d flab. In the aports landin!p. 10 ....aluat"

the ••aren".. of the fbltle.men concerning the CWT program, and 10 emUTe ..

high than usual _",="...y of lags from the aport fiahery. The "xcellent r.. le of

reco y of CWT information hom the &pCII't fishery contributed 10 the analysis

of .to<:k compoaillon for the area. Oba""nliOlll of taa a.....e..... ha.... been

lummarlzed in Ihe cOmpanion Dllta Rep""t.

3.2. C~e1 Cenltd

The creel eenatd co"';.IO,d of II brief docksld.. Inter'>'!e.. , ..lth emphasis on the

det&ila of lhe CIInent <liI,'. elite" lind flahlna efforl. A minimum eo.erall" of

34% of all angler~dll,. w", achle.ed on a ",onthly bull thrnughoul Ihe 5o-month

.tudy period !Tllble 3-2.). Data f.om the c .....1 ccnstd "He us ..d to esti.allt .. lata I

chinook clltch lind fishl"ll eff""t. MilDy fllctors In n ..hing ..ucc......, ..uch u b..lts

and ",oblllty, we.e eTalu.ated In terms of c ..tch per W>II .. ffo.t and, in lOme

c ......., the ab... of the fish caught. Although ..,me ..,dological facton luch as

the residence of the fisherm"" we.e co.ered, the ..",phalli.. of the cre..1 cen.ltd

........ on the Ityn.omlc.. of n ..hing and the catch. The broad ..conomlc and .IOcial

up""u of the ..pot! filb...." ..hich ....... addr......ed In the 1918 cr.... l <:en.l""

(M...... , W>publisbed),..ue not IDCluded In the 1980 proj""t.
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TABLE 3-~' Fishing Effort lk Percent Coverag...

MO' ''''' Aug. Sept.

Fishing Bo&u
Interviewed '" '" no <0. U,

\
" Boats Not

Salmon Fialling ,., .., .., It.l ,. ..
F"herm""

Inte.viewed '" '" m I , 234 '"
A""rage Fish....m"n

p.... Boat .." 2.74 1..93 3.04 2.70
en.. l C~US

(% co""...g,,) 34. S 36.9 3/0.5 41. 7 46.<;1

Chinook Caught by
Interviewed
Fiahe.meD on m ". '" m

3.2.1 The Inte.vi"....

Dat. from the intenie.. (Figu ... )-2) included: location of the day's fiabing.

duration of fishing effort, type of 1>&lt and/or vtlficlal l".es used, ]""8lh and

",,,ight of the chinook ulmon caught, number of shakers (i.e. under.is", fish)

..,leased, and for the previous ail, calendar da.,., the t.equen<:}' of fbhinS and

the number of specie. "aught. 11>e boal length and typ" of engine mounting (I.e.

inboard 01" outboard! ... e ... a100 recorded as ..ell u the total number of fish"rmen

and lotal catch on the boat. Adipos... fin clipped and 'loy tagged fish were noted

MOOg .. ith their ",elgh! and length lDeuW"elDenta for growth ..,.te estilDa!es.

Seale sampl......ere taken whene"u po..ihle throughout the monitoring program,

oot many of the fish had heen .caled hefore the int ...."ie"'.
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3.Z.l Coven.ge of the Kltl",.! Arm .........

Sport filhermen ..ere Int"..;"..ed from Mal' 10th to September 31st al MK Bay

Marina, the Klti",.t Yacht Club and AIc&l> &each. Intenie...~ we'"

conducted from " .... ly afternoon to dulk (appro:dmately 1300 - Z(}OO houn} ....""

day "k. During ......kend. and holiday. aporl caleb". "e.e monitored al all

th localiOTl5. During ..eekdays, wben the num"ber of aport flahi"ll: boau

de<:reaaed, inte.vie CQDducted pl'lmarUy at lhe large.t marina, MK Bay.

Filh",,,,en using the other ",oorq,," ..ere often lnte,vlewed .., MK Bay .il",." It

provided the prim .... ' f .... ling .Iath", and f;'h!ng .lIPply atore. The number

IJf aport fbhlng bo.to In til.. chann"l hom Ale... Beach and. KIII",.1 Yacht Club

"as ...HIIl.ted by counting the ....""be. of boat uail".. and utill~ed moorll.lle

apece. reape<:llvely. Sport nohinll bOlIto 1"• .1"8 a.nd .etUl"ll.lng from the Mlnene

BII.., M... I..... _.e ..&lily Y1".."d r""lIl MK Bay. For ea"b day of the monitoring

program. a re<:ord was made of the eslimate<! total number of boau out,

In<::ludi''ll ... esUmate of t!>Me ""gaged In a"tinlles otber than ulman fisbing 

"rabbing, pleuure lrlpa, et".

3.2.3 Coverage of Fiahlng Camp! and Charte....

Cateb slatblles and lag daul. fl'Om the sporl flsbing "amps and oul of town

ch.... ler boats in the study area were based on Ibe records made by the operators

of t!>ese b.>sine...,... Personal contact was .,..Iabllshed in the early part of tile

Oludy ..ben tbe MV Mary Roberla ..... lagging in the ....eu used by Ibe fi5bi"ll

ca",ps and "huters. On AUlPUt 2nd. a 2O;-foot po...erboat "'.. chartered fDr a

two-day period in order to revisit Ihe sport fllbi"ll operalions in tbe outer part

of Area 6. Montbly estimales of the lporl cat"h ..ere obtained frnm the

Kem....n Bay Marina, Colli ... Bay logging "amp and H.... tley Bay. Calches fl'Om

Ille Bishop Bay logging camp (Crn n Zellerba"h) ...ere eltimaled fl'Om

Information obtained fl'OlD elDployeel ho "'ere interviewed al MK Bay. Sport

fisherm ... flibinSin the study uea ..ere interviewed during lhe two day charter

and lag reco...,ry data collected at all the filhing locations. For tbe remaini"ll

daY" in A"ll"sl and the month of September, catchel ..ere eltimaled using the



"

~ of thIt fia~ CIImpl aDd. dlarten aDd. inf.........II_ obta'-d from

fioba"lDeD tetW1lll". r ....... U.,. atwfy ant..

3.].1 ConfldeD.,,,, Inter...la f .. Enl",.,,,. of Total Catch

Etthn.ta of catc;h We"" calculated by 'aklna the oboened catchu of creel

cena... lnterri.....ed fllhe1'm"" aDd. TIlulliplyina by lIe, when C .. lhe proportion

of -'POrt landlnp co~red by enel c...... lnl",r...l"... For "&ample, if the

Int..,..i_ed rlahftlllU .,.uP! IS9 chinook durinc .. ~lod _he» CO",raa:e ...

Htlm.lm 10 be 35'" lhe eatlmate of c:hlDOOk catch ......4 boI 159/0.35 .. 454.

51"""~ rIO ,u.tlollaol ..aT to put _fido!r>ce Iimlh O!I 11>01 alh".t..a of

co_rqe, thla tbod. .-. c:aa.idued to be pt'i!fM"llblf, to lIletllodl; tbal would

atn.tif,. lhol uta and ..~ ....... the daU, _tl....I_ of CO'lft.....

TIle proceclwe aha... doooo IlOl: pl'OYi_ COlltld_ce 1M__ "" the ..ti",ates.

CO,",putatl.. of eoafiMtlc.e int".-t. '- compUated by the ract lbat IDd.irich1aJ

catcba c....tlt,n" dlN:.... te (ratite tb.. conti..........) dala aDd. ..... l)Ot ......"'ally

dlaulbuted. The pt'ObJelll ... approacbed by ualna the df,Uy CPUE'I (computed

u the total catclt. of Inten'l"wlOd fbhe1'm,... 61'J'ldt:d by the lIumber of lnt"me.ee!

fbhe.men, e"c:lud1lli lnte,"'".. .here III. Inle''''fI.'''' c:I.lmed not to he

fblllng). The.., CPUE'. til.... e .....t1tuted • eonllnuau. dal••flt .hid .euon.bly

eppronm.ted • norme! dbt.lbutlOll. A me'" CPUE f.., tbe .eek ... then

detumlDfll! ud one Itenclard deYlIIlOll pwen at tbe eoafldence Inlu"alo on

thHe ",e_. The COIlflden« IlIle....1o -en then multiplied by t"'" "thoued

eUort r... t"'" .eek to t1.... IllIbi",W1I ud Dllnlm..... e.tlmal.. for the cateb.

11 Iob:Nld be DOIe4 u.a.t u.e- cuafld....u

CPO£'a o..._".Ed,~ bu.1 do _ ",necl tloo

IImlu de.c:ribe tha P"K_I- of the

ac:......acy of tbe ..tllllates of tote!

""ort.

hi the detaDe4 cHI.,....... of tbe creel _.data the cat<:bea ... oft....

....allfied (by ....... by bait UN:<!., et<;.) ud ..tl.... les caleulalecl for tbe catch

.t... lbutable to each aector. n.e.e "ue been """" .... monlhly basi., wO.lli
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Th"" a Z1 chinook caught in 1980 il from an ..gg ,u,pooil ..d in 1978. Jt ..me.gd,

""'"It"'\ and lett frah ,.ater in i979 and g.., .. H. lirst .. lnl ... annul"" in I&lt

..ate •• By Ihe Eur<>P'"ilD m..l!x:Jd of notation, thil ..ould be a 0.1 lilh. It. 'o<:.. an

age'isi.

A 3Z fi.h aJllO hal an 'o<:..an atl..' of I, but has IJ>f'"'t Z ,.inl.... in frelh ..al.... It

hal <me f ...sh ",ate...lnler annul"" and one I&lt ..ate. winter annul"". It is from

th.. i977 b.ood y...... By the EuroP'"an method It would be noted .. i.1.

In ad<litlOll 10 Id..ntlfylllll age and Ille hl,t","y, lbe seal.....ade... were able to

idenllfy .. <!btlncth.. patte.n on the scalel of hatchery Ilsh (Y.."nne Yole,

per'lOnal communication). Hatche.y fi.h ........ found 10 have I...g... and 'bette.'

annuli, probably due 10 feedlllll. which "'ade thel. lca.le. very dlffe.enl born I""

wild populaliOl1ll of the cent.&I coall. When reference Is made in this repo.t 10

hatche.y flsh identified by' .cal.. patle.n, It II Ihe Identifications made by t""

DFO scale lab Ihat are being ""ed. Although .IlQme attempl ...... made 10 Identify

Kitimal flsh distlnct from other Canadian hatche.les, Ihe lack of known ·feede.'

..mpl... fOO" comparlAon and lhe slmll... ity of cullUre methodl have made it

impossible al Ihls lime 10 make thls dllllinction (Y..onne Yole, perl. comm.).

Coded_I... t"'ll" data from A.... 6 .... prorided by UFO (see Section 3.1.6).
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4.0 POPULATION ESTIMATES II< MIGRATION

Accurate ..atimste. of the juvenile chinook populationa in the study ........en

complicated by the high mobility of th.. fiAl> within the area, their palchy

distrlbJlion, and pasoibl" high ,at". of immig'a1ion and emigration. Although It

h.ad been originally planned to eatimate the population using seine-caught "'''d'ed

fiah and ...ine .."".plll..... the catch p .... Ul of tIM! Juvenilell wu very low (mean·

9.1) by Ihis method; only Z of the 1,454 marked fish ..ere recaptured by Kine one

or rno,,", days aft". marking_ However, the 111 aport .ecaptu."s, along with c.""l

ce...us data on the apQI't fishe.y and the coded-wi... lagging Informa.tion,

conalitlll" a "ah,'Abl" data set born which milch ,nf",,,,,,,t;,,,, can be gleaned.

Sev"nl lIlethoda of ..atimatinglbe population liz," ",e.e pursued:l) the nand....d

P<ote...en ...elhod (Ricker, 1975) 10 provide the beat point estimate of population

aize; 2) Ketd.en eUh"ate. (Ketchen, 19S3) ..e~., calculated to .,..timate immigra

tion and emigration .at.,..; 3) a.n e,..",lnaU.,.. of the dilutlon ,ale of tap. The

patterlUl and Umin,g of mig.atlon ..ere examined based on captu.... dala.

Finally ,Ihe stock origins and composition ..e .... ""amlned 111(1: coded ..ir.,

t"llging data and seal" readin,g data.

4,1 Population Estimates

4,1.1 Pete••en Method

The Pete••en meth<>d ....umes that the population ia 'c105ed' (i,e, no Immigratl....

or "migration) and that mo.taHty is not a factor durl"ll lhe aa",pli"ll pe,iod. The

Klti",at Arm - Dougl.. Channel juvenUe chinook population i. an open one and

experiences significant fishi"ll mo.tallty duri"ll: the ''''''on. Ho.." ..... the

Pelersen estimates we,e calculated as a familiar u .... linll point and to provide

comparioon ..ith the olher methods thaI follo...

The Chapman adjustment of the Pelers"n Estimate (Seber, 1973) w... use<I:

N_ (M~l)(C~ll

R.' - ,



......
"

N '" _tl...tN ....lIlbe of nob a' (hi' alarl of dI,o, ~.pl\U$ period

N '" ..mber laged

C bel' .......pled I.....vb

R ID~ of ~apt"",,, ........ bl the ......ple

Although , la.. _Ie ...,..pt.....,d by fwhec'lD~ .1>0 _ ... nol l"te...le.1O'd in

the ",,",,,I <:" , only tap recaptured by Inte.¥I"..ed flah".men and total

catche. by lnte• ..-l ....ed fis~.m"" I.".... \lied. Thb ...u n.."".....y In cwd". to

calculate C .Ith tile I ...at...t accuracy.

Tbe q...... tlly N, the InlllaJ ....mbe of t&&,. had 10 hl'djlUted 10 .cCDUJlt for t~

1_, t. recapt\lred prior to J U, I..,. put .... fish I... tban IZ" Ii.e. not

acceAible to ....' n.b!ryl _ ..,1 ",lIlde"tifted (not cld_~ f'-b- Tbe

I.U.... catqoty .ert Idnllified by acaIe nlld.l.... Tbe rale of lallLa! ua I... (I.e.

due to taut.. _talit, ..... 1ohedd.1,. of faa- within the lint _th aft".

I~ ..... _ mHMU'ed; the 10!R0 n....,e b \Ioonoo.ed f ....... j .......II" lauinB

P'O&"'III iD Pua;et 5ow>d l\l1~1 Ea..~ ,......Ill c:om",unlcatl..l.

Total tap deployed, Nay 13 - JUIl.. 26

IMli laB 1.-

Tqa 011 nab 1.... than Il"

Tag.....c.ptured prior to June 21!>

Non-chinook t-aged

M '" oumbe of tag... of JUIl" Zb

....
·145

-6Z

-"
.=E

1195

To de,.". ..hoe tbe eUKt ot ",!patl tho! PoIten- utl",ate, u..,

calculali.. or the populall.. iii J_ Z6 I_Ice, flnl .....S half 1M

.....ta ..,1 U ...... Ul tllt'oo.P A I )1 aad thea lbe ""tire .....ta ..,1 lJ..- l6

l-..up Septe"'M 11.

I. C~l ceu... dala fto", J .... l6 10 AUlfUSt l:

N • 1195

C .. 9U, fisb e&Ullbl by intune_eel fllbe........
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R. 19 taga recaptured by I..t~nie.ed fishermen

N (1195 .. 1)(9Z6 .. 1)
"' (19+1)

95% Confidence Limits:
Upper: 91,Zll
1.o'lo'er: 37,348

I " 55,434

Z. Creel C"Ia"" data fro'" June 26 to Septemb.... 7,

M-1I95

C .. 1463 fish caught by Inter ..;e ...ed fi.her",,,,,

R .. 31 tags recaptured by Inle.";"""ed tis"",,,,,,n

N (1195.1)(1463 .. 1)
.. UI+U

95% Confidence Lhnlt.:
UpP'l'"' 811,197
Lo.."r, 39,787

- I .. $4,716

II ..."", "xp""ted that the... two calculati"". wO\lld differ ",or" than they do,

-'-n<:'.: Flor lag recapl""" I""ations aho... the fi.h 10 be emigrating fro'" tbe .Iudy

.....,. during August. The conllstency bet...,e.. the two "tlmat". luggeltl that

the emlguti"" rilte i. proportional to the drop In catch per unit effort - i.e. It

til" catch .ate had not dropped in August, the quantity C In the ,",cond

calculation .."",Id II""" been much high...., and the ."Iulling N ..ould have

inc.eased.

4. I.Z Ketchen Mel ""d

The model de..eloped by K"t~ (19Sl) (RIck.... , 1975} appli~s the L~.Ii" model

(I.e. CPUE ys cumulall..e catch) plus lagging data in <>I'd.... 10 ".timate

ImmigratlOll and "migration in open pnpulallonl. It assum". that Immigration

and ~mlgrali"" occur at conslanl ral"a, proportlOllal to the number of fllh

present In Ih" Itudy area. The m"tl>od <:amp""'" the obse..."d allrlll"" of lagged

indhoiduala with tbe d,,<:llnlng CPUE of untagged fish !Figure 4-iJ.
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COlcll " ".

LEGEND
..,.,~ 0_",,1 "_be. of IfIOrts

11II, : IIUftlW _-.os
/It s ...ifllli papUlOtiOfl

No s Oll~'" INI,at _llIt,oll

... =.tiaI CPUE,." poJIII~

B ....hal CPIJ[.109I

FIGURE ".1' Olot.olll allowi", 'GloliOllllup be,",.... Lilli, I1lhllOtll of llle .hole populoliol'l

lo~bo•• l ond 1M maned pojIUIOriofl (llalollll. Modl'i'" from ~1C1len 1953.

The Inltlal population Ia ellimated by,

" .
.....

N.(F+y·~)

F

N-. .. o"W-enl' Il:I.ltlal popula,lc:m

F .. installt__ floJlll", ..t... Uta (F ,- >'.,
Y .. pI"Oparlloa of N lmflliarall", c!lu',.. tbe 11..:1,. pulod

s .. piOparti... of N ....I'ntl.. dI>ri,.. W study period

Ia FI.... +-Z aeel C"eDSUI data b ........ Kitl....' Ar", - Delucia. C......I aparl

,......, hM __ ....pbecl, a!lc>wi. the cleclW.. .,...., catdl pm' ....1er-4a,. O~

call1.w.tl_ catch, r.. bod, _1uId .... _ ked ~tioaa. As woolUM I"

the p.ecediA&I Ned"",. ther8 ..... 1.195 ' a' larp.t the nart of II.- .

J_ til. Fiaw- ........ cakubte'" ... _"kI., tt-U, in 0I'der 10 .......0 , the

en.cl of veale. fillhbla eU...! "'uri", weekend periods. The period of II.e

duriac which 1lIlmilP""tlCII azod _'.... ll........ ,..tl.....'ed '" J_ U Ihrou&b

5ept..tIlbft-1. Tloe ~",al...:ler of Seple.ber .. 1101 Included ct- 10 the abHllce of

' .. recapture. aftu Septemba 7. The tinea Ulowtl _..., cak\l.lated. by the

method. of tine.... le...t &qu"telI.
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Slop" B (tagSed. J)OpJll.tion) • (F + 1'), • -O.OOO4n f • lotal efforl

< ( • ~·I-""lop" A untasSed. populatlool __

N•• 1,977 fish

• -0.000717

Tot.l apert fI.hing efforl du.ing Ihu time ... l,314 anllle.-d.ay•. 1be.efore the

initial popul.tion e.timate, all of June l4, ia'

N • • 7l,7U> (late June)

and migratlOl> •• tea for the period June Z4 throUllh Septembe. 7 ..... :

Emlll".tion rate. 1.045

Immillr.tlon rate· 0.548

Total "millnlion • 14,987

Total immigration. 40,734

Thus the tot.1 rwmb.... of fuh og the .Iud,. ...."" during the period- of I.te June

throUllh " ....Iy September I 71,n6 + 40,734 • 11Z,440i and lhe number

dep.... ting the .tudy ...."" .as 74,987, leavi"ll' populallon of 37,47Z at the _d.

T!IoeIoe fl~ alO"ll .llh the pkt of changi"ll denoiti... in the different

aubareas during Ihe ""unD, fli ".bly ...ell ..llh Ibe gener.1 lmpresalona

....ported by fuhe.m.... i" the are. ""oo'''' inll chinook cateh •• te••

II .hould be noled thai Ihe Kelchen ",ethod assumes. conUant c.tch.ability.

Peterman and Steer (1981) have ahown lho-I calehabilil,. of salmon iD the lpo.t

flaher,. la a denali,. dependeolot functh:.. , ..ilh hlghe. cat<::habililie. obse....ed at

10. abundanc.... '""' fo..... the decllning CPUE obae...ed in the Kllimat Arm

.tudy area m.,. unde tlm.te the Ktual decli,... of abundance. Thla ..ould alII.(>

produ"," an o ...e .....timate of immillration during tile .e••on.
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4.1.3 R te of Dilution of M<U'ks

In an open population one would expect that the combined effects of immigration

and emigration could be monitored by observing the dilution rate of the tags - .e.

that over ime the proportion of the population that was tagged would decrease

as emigrating tagged fish were l'eplaced by immigrating untagged fish.

Figure 4-3 shows the proportion of marked to unmarked fish over the 1Z week

period followmg the end of tagging op@l:'ations. Only creel census da ta are shown

heret but the same genera picture is apparent when total sport recov,ered tags

and estlmated total spot't ca.tch are us d.

40

42 6
WEEKS

'F IGURE 4 -3 ;'Propor hOIl of mor1'.ed fisb in ob!lerl/ed cO fch .

ro
Q

* 30

It is concluded that the random variation in the number of tags recaptured each

week surpasses the effec of immigl'ation and emigration; and therefore that the

proportion of the opulatJOD tagged was Dot adequate to mea.sUN~ these migration

pOlr'a.meters with any \i.ccuracy.



4.1.4 Conclusionl

The Pete...en "'tim ate of 55 lhou.."d chinook ..lmon fOl: lale June appears 10 be

valid delpllt! Immig..Uon and emlg"llon. The Ketchen eOllmate of 7Z thouoand

ro< Ihe lame time 10 within the confidence lImlu of the Peterlen eltlmue and Is

judged to be anme",hat Ie...ellable lince tile c""ffldent of co..elation of tag

CPUE agalnsl cummulative tag catch is only 0.405.

Therefore,we estimate the populallon in late June at 55,000 (95% Confidence

Inter ..al, 80,000 and 40,0(0). This e.t;mate appll ... primarily to ZI and 3
Z

age

chinook lhat "'ere greater Ihan o. equa! to lZ Inches, Iince Imaller filh were not

recaptured In the Iport filllery and lari"r age cl...... we.e not t-aged in

lufflcient numbe.... Catch/effort data luggest Ihat the population ",u decllnlng

throughoul the Itudy ~Iod and probably had peaked before early May. The

pO!"lllltlon may hIve been u mucb .. 50% gre"ter In early MIY lhan it ",u In

lale June (i.e. pe.hapo 70 to 80 thousand) ,and by lale Seplember it had declined

lubllantially. The Ketchen estim"te luggeltl 37 t"""land fo. September 7, and

the catch/effort data (F;gu... 4-Z) indicate an 80% de.".eaae (i.e. 11 thousand) by

late Septembe••

The number of marb deployed wu nol lufficieol 10 de"elop reliable estlmalel

of Immigration or emigrltion .atel.

4.Z Migration Mo"emenla t< Timing

The Z,and 3-.,.e.... old chinook thll conuilute the mlin SpO.1 calch io the Kltimlt

Arm area (Ihe majority of whieh are nol of local origin) appear to ha"e an annual

cycle of ulUlzallon of the Inne. cOllI<I1 &rea. Abundance during the ",inle.

(October through March) it ""'.y 10"', .. indicaled by lport catchel in the inlel

",ate... (Figu.e 5-2). There it a Iharp inc.ease in catch and CPUE in April, ",ith

CPUE peakiog in May and monlb1y calch peaking In June ITable S-Z). The fish

appear to enter tile coulal Inleta during April and MI..,. and to roam about the.e

inner wale... du.ing June and July, cong.egating In luitable ...... ing ...eas. In

August, when Iport fllhing effori II at Its peal<, the chinook population has



d"cllned In th" he..d...at".. of the inlet. IlIld fishermen must tr ..vel to Unula

Channel, V"rney Pusage IlIld McKay Re..ch to incn..... their "ucc""". AUgulll

and September .,.."el ""nAUS dat. Abo ... an increasing proportion of ncre.tlon.l

boating that ill not dl.ected to ..lmon fiamng. Sept"mber and Octob.... Apo.t

catcbeA are 10"'"

~ior to this .tudy, it ...... not known ...h"ther the d"cline in .bundance in the

upper inl"t ..... due to "mig.ation or due to ""Plolt.llon by the Apo.t fiah"..,. It

I. no... d"ar th.t the slze of the lport c.tch ia not g..... t enougb to "count for

the dedine in the CPUE and th.t mlgrallon IA the m.Jor f.ctor In reducing

catchu in the inlet he.d"".te.A.

Th" I"".ti"" of recapture haA been drafted for m...t of the 171 reported Floy

t"iA returned from June, 1'180 Ihrough January 1'18Z (Flgu.eA 4-4 A-G). (S"ve.al

lagA ..ere returned IIlth no 1"".UOlI dal",) Numbers by rec ..pture Aymbol.

indlcale ACal" r"adlng reoultl (s"e 3.3.3) hued on ACaies taken dw-ing t.gging 

i.e. May and June 1'180. The rec ..pture relulu ...e diacuued in llI'd.... of the

month of .ec"pture.

A detailed lilting of Ihe dala i...vallable In tbe companion O..la Repo.l, which

alllO "ontai"" figu'''A of the IIIme data ""panled by the lo"ali"" and month of

the initlal ",arltlng. The figure. lbo... dearly that th" flAh do not 'A"hool' for long

p"riods - I.e. fiAh marked .1 one 10".lion .......ecaptured iA different are"'. FLlh

marked in M.y do DOl .ppear 10 b"h.ve dlffe.ently from It",,,,, m...ked In Jun".

4.Z.Z Summary of Floy Tag MigrUI"" Paue.nA

The Flay tag re"apture dat .. sho... a general p.. tte.... of ... ide-.anglng use of the

entire K.lllm.t Arm/Dougllll Chllnn,,1 ar,," (ex"ept for Kild..la A.m) du.ing June

and July IIlth Ob"';OUA In".eases in outward mlg.ation during July and AUllUst, and

rel ..tlvely little""" of inlet IIUen by September. This correApond. ""ell IIllh the

.port CPUE d.. ta. Rec..pture data for October 10 February 1'180 indicate th..t

the majo.ity of tbe recaptured fish had overllintered in the inlet bead..ater••
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FIGURE 4 -4F ~ Ftoy Tag Recaptures arch - April 1981.



FIGURE -4G F'oy TOt Recapture LOCQtions fOlr he Mont of May 198,1.





Ho.e"er.1t b Important to remember that tbb pattern may refle-ct the patte.n

of fblli"i eftO'l't, alnO!! CPUE data wer .. "na".ailabI" for thl" period. !'tarch .nd

April (l981),recaptW"e paUerna are simlla.r to the .IIlter pattern. F<>I' the

remalnd.,.. of 1981 the patterna obae....ed In 1980 appear to .epeat. Note that

78% of tbe Flay ro:<:aptW"ea III the ap.lng of 1981 an In Inlet bead.atera,

IlIdltating that a ."batanUal po.tlon of thil popul.tlon rea.red for Z yevs In

Kltlm.t .....m.

Table 4-1 a"mma.riaea the Floy catches by a"barea ... percentage of tM total

recapt"re of Floy tap each month.

4.Z.] Kltimat CWT Reco~rl... In the Com",e.clal Fbl>ery

It abouJd be 1I0ted that only 5% of the Z-and 3-year old cbinook call8111 durlnll

Floy taaglng operatlona could be attributed to tl>e output of the pilot Kltl",at

hatcbery (aee Section 4.3). Thla Indltat... that more than 98% of the .",oIU

.ele.-.:l by the hatcMry emigrated or peoiahed during their Ont OCean ~a.r.

The Interception of nose taalled Kitlmat hatchery flah In the com",e.clal

fbl>erl... st..ea 10m", additional information about the migratl"", patte...... of

locally pro<\lJcecl hatchery Itocks. Sa.mplea of Canadian landingo yielded 45 CWT

Klt!m.t Chi_k In 1980, and 46 In 1981. Data from AI..lta Ia leu complete,

l.cldng date and locatloa of catcb; AI..1ta ",ported Intercepting 14 Kltimat

chl<lOOk In 1980 and 57 in 1981. The complete data ..,t Oft .bich the follo.ing

dlatu..lon II haaed II preoentecl In the companion Oat. Report. Theae data ",e.e

eOft .... yed to ua by Jim Thorn.. (pers. eomm.).

Catebea of 1'177 brood. Oil ...e the m..t frequent In the colllmercial eateh from

the e ... liest e.tehes In M.y tbroullh mid-July. These are almolt nclual"ely troll

e ....gbt flah (net flaherlea a.re oot open during ",..t of thla Ume) and occu....ed In

.....e. 6 and ....... north (I.e. I, Z, 4 and 5).



For the peo-Iod from mid-July thro"llh .....Iy Auguat, both 1'117 lUld 1'178 hah

appe'" In tl>l! comm..re!al catc""", with 31 nah getting clWght In tbe troll

flal>l!rl... of A....a.a 6 and 5 and the net flabe.le. of A....a 6; and 1.
1

fish appearing

only in net r"'heri .... in Are... 3, 4. 6 and 1.

For the ...malnder of the ...uon,I'I18 brood year 1.1 flah ",","dominate, being

Cllll.ght e.cIWlI ..ely In .... I flahen ..., In Are... 3 and 6.

The 1.
1

nah e .malle. than the 66 cm minimum ,,;~e limit for the troll fleet

and tberefo not recaptured dw'lng this flahery.

Applying tM approprhlte ellP_l"" factor, the total e.tlmate of 1'180 Canadt...

commercial IIlterceptlDll. of thlOSe tagged :a1oeks Ia 150.5 flah (S.... alao

s..<:tlon 5.6.Z).

1'180 Al..k.... Catch...

·Comm....c1al fill>l!rles In Alaska ha..e been pro..en, throullh cuch ....mplinll and

mark r ..co......y. tn heavily exploit Canadian chinook atoeu. Unfortunately,

Alaska hall encountered numeroua problema related to obtaining a ...p......ntative

and nume.ically auffldent .a",ple. 11I1a altualion Ia limiting the function of

expanding recover!" and addre..lng uock contrib.ltlon.· (Jim Tho",.., pers.

comm.J

The a..allab!e data Drilll ....te IDlely r....m troll llear lUld are therefore bl..ed to

older age du.aes. U.I"8 an "xp&llSlon ractor of 6.6, the catch ".tlmat..........

folio...... '

Brood Y"ar

1'176 (wild)

1'117 (hatch.... y)

1'178 {hatchery}

TOTAL

Eotimated Alaskan Troll Calch

13.1.

59.4

39.6

llZ.1.
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1981 Canadl... Catchel

Catche. of 1917 hatchery ruh (no... 4,) "Saln ...... the ",..I r..,q"",nl ('>8%) In tho:

early pari of lite IU..,n IMIl,. through mid~Ju1y), with mOIl' calc,," OCcun';ng in

the troll liabe.,.. The 1978 hatch!',"y t"lll (3,) account for 36% of the catch al

Illls tlme.

Lain In ,"" ..,uon,Ule majority of catch... again occur in the ""I flabery, and

1979 hatch.....,. fish (Ill account for 60% of the ."co.....ed tap.

Applyi"ll the appl"Oprlate up_Ion faclor, the lota1 ..,U",at.. of 1981 Canadian

e<>m""...c1al Interception of Kltlma! CWT chinook I. Z10.5 f1lh. (See alIe

Se-ctlon 5.6.2.)

The "'me ...oe....tl..... delcribed lor 1980 Alaska dlta apply to ItHo 1981 f11U.....

1976 (wUd)

1977 (hatch"• .,)

1978 !hatchery)

ElI!l"'.'"d Aluk... TnJIl Ca.tch

19.11

277. Z

151.4

455.4

The addltl<m of data from lbe Aluu. noll flah".y, whll.. incomph,te, clearly

Indicate. that .. lubstantlal portion of the Kitimat chinook migrate nwth Into th"

Alub panhandl", and ind,,""- that moNO Kltimat fbh aN! c<:>mm"rdally caught in

Aluka than la Canada.

4.3 Stock Drlgl ... and Com!>O!ltion

The orlgi.... of chinook in tho! Kltlmat ArmfDouglas Chann"l area can ho!

... tlmaled on the bul. of the CWT tagged filb caught in thf.: at"a and tbe more

gwenl infOl'matlllll anllable from .cal••eading. Figu>-e 4-10 llI.....trat... our

findlngo.



FIGURE - 5 Recopt r La at'ion 39. loy tags,
... Kitimat 1971 CW (198 recoveries)
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The ..,Ine opera.ti".. In the .Iudy area Caulb' 45 adipo.e-dipped cbll>OOk

j".,,,,,I1..- out or 1,437 fbh "aullbt 11,454 oaImonldi minUi 1.7 n",,·chlnoolt},

indicating thai app..."imately 3.1% of the population ..a. t"lllled. The aport

landings eo..ered by the ere..l ee~... b.ad 2.7% adlpos.....dlpped nah. AI abown in

Figure 3-1, the aport cauh h.ad .. lubllanlial pn>portlon of 1.... 1l:.... fillh. Therefore.

Ihill report uaes the round figure of 3% t1lllled rOO' the popubllon of 21 and 3Z
fillh.

Thill p....portion of tags is much low". than anticipated, slnee appr-oxlmately Jot of

,he Kltlmat halch....' fbI> we... !&aiM, and I<><:al Itod.1 we'" belL" ..ed to be

greatly .educed. This impll ... thai more than 98% of Kitlmat hatchery filh are

leaving the Inlet d....ing their fl.at ocean yeu, at siz... bet.."en 5 and 11. Inches.

Tabl" 4-2 .haw•• lumm...y of the data from 116 nose tagged fish that we.e

"aught in 1M "1'0.1 fllbe.,. iI> 1980 and we"" dKodlNl by DFO (.ef1 a100 camp_Ion

Data Report). Table 4-3 .ho.... Ihe correlponding data f.... 1'181; note that an

Increue In the _he !lmlt for _port calchel elimin_led the reporting of catches of

llIe Zl fiah. Filhi". effort wao lea In 1'181,and tag awar-ene. appean to ha..e

declined Ih....ply (Jim Thom.., pen. comm.).

4.3.1 The 1'178 Brood Yell' St<><:1uI

Table 4-Z oho.... that _ppro:dmately 85% of the taged Z year-old fish p1"eoent in

1'180 were fro'" Ihe Klti"'_t hatchery. In 1'181, thil proportion remains relali..ely

unaltered at 83% rr.ble 4·3}, which may In part be due to tbe Increue in lile

limit .,auling Ihe _port bar",ot to ohift to J-oyeu old fi_b and thua barn.t the

lime 1'178 brood fi.b .. In lhe prerious year. Reeo"" from the Kltimat

hatchery Indicate thai approximalely one hall of lhe omolt. from the 1978 brood

year we.... nOle tagged {5ylri. WlIllo, perl. con"n.}. So f"" the 1'180 eilimated

popul.llon Oate June} of 55,000 llIed Z\ and 3
Z

filh, the estlmaled number of

Killmat hatchery filh is' 55,000. 0.03 • 0.85 :r Z • Z,805.

The • .,a1e .....dlng dat., in which Canadian hatchery floh ...ere ldenllfied by a

diltincti .... 1.,a1e pallen> (lee Section 3.3.3), indicated that 30% 01 the lporl



TABLE +-2., Orlgi.. of Coded-Wire Taaied Chil>OOk Caugllt in 11110 Killmat Arm Sport
Flow,., 1980 (Siae limit 12 inche.}.

Creel Total Head Recoverl...
Cenaua Data March Ma,.- Jwr A"ll.-

Stock """ % April J=. ."". Sept. Total

l.-t head, I..t
pin., no pin , , , , •
19788«>od

Kltlmat '78 " 85.2 " " .. • " ...,
Squamlah '78 , ,., , , , , , ,.,
Quin..... '78 3 II • I , , , • 3 ,.,
Willamette '78 , , , , , , ..,
Puntledjj:e '78 , , , , , ..,
Big Qualicum '78 , , , , , --!:.2
Tolala " " " n "1977 Brood

Kit!mat '77 " 61.. 5 ". n , ,
" 74.5

Klickitat '77 • 12.5 • , , , • ..,
SIll. River '77 , '.3 , , , , , .. ,
Atnarlr.o '77 , '.3 , , , , , .. ,
Bonne.Ule '77 , '" , , , , , .. ,
QulI18.... '77 , .., , , , , , ...
Big Quallcum '77 , , , , , , .. ,
Capitano '77 , , , , , , .. ,
OakrIdge '77 , , , , , , .. ,
Co-lila '77 , , , , , , ..,
Totals " .. • • .,
1976 Brood

Quin.... '76 , • 3 , , , 55.6

Puntlqe '76 , , , , , , 11.1

Pri...1 '76 , , , , , , II. I
Cowlita '76 , , , , , , II. I
Columhia '76 , , , , , , 11. I

Total. • , , , ,
19758«>od

no CWT reco.."r1ea

1974 Brood

Columhla '74 , , , , , ,
• lncluda 17 hatch....,. and 3 wild laga .
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TABLE 4-3: Origi.. of Cod..~Wlre Tagged Chinook Caught In the KhilDa, AJ-m
Sport Fishery l'lSI (She U ...H 16 tn~he.s).

Head Recon:ries

Stock Jan-Feb MlU"CIt-May ,=. TOllll

197'1 Brood

No CWT Reeo,,"e..l... R..ported (note "hanK" in aize limit)

1978 Brood

Kitimat 1978 , , • " 83.3
Qulnu.ll 1978 , , , , 16.7

Total , , 6 "
1977 Brood

Capitano R1Yel" 1977 , , , ,
'"

1976 Brood

No CWT Reeo..... ;...

1'I7S Brood

QuinaaII River 1975 "
, , ,

'"



..
catch -.d. sa" of lhe _!:no! notch -... batchery fish. SIftC<! ....,. .tab&bed

utcheri... tat _ty .......U po.-tl.... of their _IU. the orr dna cat! only be ..ed

All • &'"Dftal illdluUc. of thI! ....IIP. of l.beIoe hatc1ler'J flilb. (Nole thai

FIIlUJ'e 4-6 Ia bQed CIll eqanded CWT <loin.)

~ CWT data Indicate that onl,. IS'Ro of Ihe laue<! Z..,..ar old. flab ...d 1:5% of

the 3..,...... old flab ....llJl .....ted fro"" O<lttlde lhe local Mea. Tl>e dlllributlon of

ulche.,. flab mly be different fro ... that of "'lid ItoeQ. The proportlon. of local

""....... 1":,,,,18,"'1 fllb ",ay be quite different In wild Ilo<:b &I OPPMed 10

hal~J' alocka, alllCe the latter el.... ly haY" an 1I11....d IIf. bilIary and are

n-leued lnlo ,"" "".... al .. larg....ba !<II' cheu as",

'fbe, 1980 CWT data bodie.to! S'JII. of the 1..,_ Z ynr old popWell_.aa hom lhe

Sq.......iab balcbery, and S'JII. fro... QuIIUi... The Pwltloedge and Bit Qu.alicum

batcbouim weN "..,b reptelO!!ll!ed bJ .... CW'T r..h hom the 197' brood, .. w..

lhe Willameue batcll8y ill 0re1I:....

... ..."''''." It '- ....... tbal Kitl....! hale,,", fiab ..... bJ far the _I com....... of

tbe Identified flocka, but tbeil- actual .bwMl accounta for ...1,. S'JII. of tbe

loeal Z-,..u old popdJlII .... quina.. aloe'" e lbe "'051 """'lDOII of Ibe other

Identlfieble aloe"',

••3.2

1:0 19&cI,tbe 3..,.... old lI..b bellrinll coded-wl.. lap abo abo1or .. predo",lnt.ne:e of

Killmat bald>el"y tap., wilb tbe tou.! bead t'I!l;o-..y data Indlcatlne 74.S,," and

tbe Cl'eel _ data h ....icalinll 62.S,,". The .....t "'051 com",... 1&8 code Ia from

the IClkk!ut halchery in ",ubI..' ...., ..... theN _ abo ...1"~.....I.. fro'" 6

B.C. ulcbttl_ Z 0retI.. hatcM1a. Dau fro ... 1911 aell too iac_plete to

<:oIIlnDlltll 1DI01'",atl .

The ..-Tall p1cIW'll thai cldDOOI< ............... widely (and further north)

bl lheir ""'::<nod ce ye .
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There;' one inte...sti"ll item 10 note in 1'180 CWT "'co....... les, comparing 1977

and 1918 brood yean. Flfty (SO} Kill ..... t fl"h we"' laIl"" from the lUlle ..",pie

(65%) of Z_year old.. calIght in the sporl fu.hery, ..hile 35 KltImat nah were

caught in the small ..",pie (15%) of 3-year olda (IJH Table S-lZ). The original

nulll~ of these lai' ..,leued ...ere almon Id"I>tl<:al: 15,'69 for 1977 (alm...t all

.molt" bore t-as' and 73,436 fO'l' 11178 (.pp.o~m.tely ];I of the .",olu ..,leued).

Mathematlcally one ..ould pndlct that if the tagged proportl"" of the poJ'Ulatl(lft

remained equal, then tbe tame f;"blng ":<ploit.llon ..ould h.~ produced only 23

tallied 3-y..... olda. The.e are oe.........\ poulble interp..,tatlons of thb comparl

IOn: 1) Kitlmat blchery fish that .. int.... In the Inlet "'., be less likely to I.......

the Iludy area during Iheir ...cond ocean year than the .utochthono..... fboll - this

may hue IOIDe impllcalioM lor competition with young.... fiah from local ...Ild

"Iocb If !>atchery pI'OductlOIl Incre..". the ....mt>en of tbele older relidentlal

fI.b; 1.) Ihe 1978 hatchery .eared f~b, ... Ieased as pari of the larlite.1 productlon

(151,771) from the pilot !>atchery facility, may have experienced a much bilither

morlalityor early emllration .al" Ihan the p.,,";ouo y"ar'. productl... of one balf

tbe ....mber of f~h - Ihil m..y ha... ImpUcatlon....Iatl .." to Ih" rearlnl ,,"padty

of inl,,1 .....1"...

4.3.3 Th" 1976 - 19740 Brood Y"ar Stocb

The CWT r"captu~ Indlcat" lhat QuinU.1I halch".y II the moat comm"" tal

code obler ....d, ..Ith lingl" reeo..".i... from t ...o other B.C. ILatch"ri ... and Z

Wasbi"lltOll SUte batch...l........ell.

No 1975 brood year CWT "er.. reco..ered. On" fish from the 19740 brood hom a

Columbia RI...... hatcbery ...as r"c..plu",d.

4.3.4 Wild Slocb

Although taO quantltall"" .,.tlm.le. can be m.de of Ih" .tock ""mp<llitlon of

unmarked alocb In the "",a, II .ltould be noted thai only 15% of the r"..d..bl"

'cale. abow"d a f....h wale• ..""ulus (Tabl" 5-IZ) - e.ll • .-&e. 3 Z' 41.' 43 ""d 5Z'

Althoup • portion of wild fI.h probably .molt in tbelr fint year, It Is believed
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thai pll., of thit ..not ~ll of the e-tral COQI ........... &lowly In

rr..h t_ ....s do not .....olt tilthe Me........ l1d..,l. ~.... (Y..- Yole • SyIYia

Wllll., pa ttl! CCl......""Ia.ti ). II" Utel,. 1M-I ..nd .Ioeb eonulbuted l_

Ibel .. q.....ter of 1M IOU....., Arm populatl... In 1980, ""'" d •." cm.Iy • r..act;lID of

theM -... local wild .Ioek$. M a,ated u. ~1I ... ".).1, lbe majorily of

Ull ke;l eh!nooilln tbe May ""'" J\UM Mine sampl" abo.eel. tbe ..,a1e patte,.,. of

C adl... hat~..y fllh.

Our ffaulu .bow that lbe mi.><ed popWaUon of Z and ] yeai' old ehb_1r. 'hilt ......

hi tbe Kitl....., MlllllDouat.. Cham>e-I an predomlnllllily (5r\) from

C-..dl... blotdlnt. ""tal,foo, thII! local Of the fish pod,,* bp the pilot

K.ithaat batcberr. '" hM. mO"HlCl oul of tbe local an. 1_ INn I ,.u alt".

tlorir releaM!.
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5.0 mE SPORT FISHERY OF KmMAT ARM

5.1 Sodo-Economic Penpeclive 8r. Recent Hiltory

y"., the ~elatl ly ilOlated and affluent low... of Kltlmat and Ter.ace, f;'b!ng I.

the primary c.....tlon..1 actlnty. A ..,do-economic study of the are. In 1914

(Sinclair, 1915) found IMI fuIly one--tllird of the tellld"nts of the... Iwo to.... an

spert r"berm"", and that 40"'" of the bolUeholdo ot Killmat participate in

outdoor recreation "'gul....!y (u'eraginll O.I>Z lime. p", ..... l<l. Kitimat 11 In lOme

ways. unlq.... lown, ""..ing been ,,",_ted suddenly 10 pro..lde accommodation f""

I"" employee. of the Alean aluminum .",,,lte. h. 1951. The town Ilu two major

"mployl:u, Alca.n and the Euwcan pulp ",ilI,wbleh openlM1ln 1970. Sindair found

that mo,," than 50% of the ....sldents of Kitlmat had lived the.e I".. than 10

years, and 64% did nol ""Peel to otlll be Iirinll In Kitlmat 10 years b""e". In

olber words, delpite high wagel, 10.. unemployment 1,,",la and the att.acll"e

... ,I<!entla! en.. ironm_Ie of tho!. town, there ie 1It1le reeUng of permanence or

attachment. Sinclair', f1ndinr Indicate that _Joyment of the outdoor

...c ...atlonal opportunltl... of the ...."a Is aw...c\at...t by ...eid"nu ... a form of

compe""atloa for llrina In Kltlmat.

Inle.rie... of u ...a"",lde •...c ...atlonlst'· (Kltlmat Ri ..".) in 191" (Slnclal., 1915)

found that 20..% of tho", Int",rie.. ...t cho'" n,runa u lhe ,Inlll" mon Impo.tant

ad.....ntalle of 1, ..1"11 In Kltlmat, while only 2.5% cM.e wntlnll ....d 0."% chof;"

b""tlnll' At this tim",t1.".....u ... latl""ly liltl" boatlna ""ti"lly, n... ."cords of

the MK Bay M.... I"" Indicate that only 35 boats ...nted moo.alle In 1976 (Don

Pe....oon, pc..... comm.l. DFO r<!Cords ahow an "stlmat" of 930 boat-daya "nort

for thc Kllimat uc" for 1911 (Fisherl... & Marine Ser"ice, 197Z1.

Anllllna In lbe Kitlmat RI"er anr..cl"d 60% of ..11 aport flahl"i actlrity of tbe

1""..1 ...eidenu. Slnd..l. eatim..led 104,000 angler daY'" on the KitilIlat Ri ..... In

1914, malllnll It on" of the most aell"" .port flahlnll rI"e.... In Canada. The

popularity of .i"er flahlng wa. p.... tly e"plalned by lower coot (estlmatea of $5.35

p"" day for fiahl"ll the Kitlmat RI ........e ........ $22.90 per day to flah DOUIII...

Channell and high accessibility.



Sinc:.. 1974 ...." ....al facton ha".. combined to tum aporl fbhlng .. ffort a ....ay from

lbe Kltlm.t RI"er 10 wi ...1.... n.e.... baa been a d..c1lne In the q\Ul.lIly of .1"...

fubing, culml.... tlng In lbe ""arly C'Omplel" ~ure of lbe Killmat RI...... In 1980

for tbe p.oteclhm of _..rlously duc..d _pawning _locks. n.e.... b.. allO been

t1eady gro.... lh In m... lna facllltl and lno:: ....u"gly I...g.... to.u and chari...

ladlille_.

Sporl fuhlng ..fforlln KHlmal Arm haa Inc ....ue<l1n magnltud.. line.. 1971,

Period Boal-Oeys R.. f........c ..

1971 U mont"- '" (OFO ,.....,o.dol

1978 May Z5 - O<:t. 10 Z,497 (M..... 1980)

1980 May 10 - Sepl. 30 3,5Z0 (l1li_ atudy)

A "port fbbina vey In Kltlmal Arm .... und...Uken In 1978 by Ib..

Rec ....aUc.llll R ch Unit of the O..pt. of Filhe.les lit ace.... (M , 1980)

..hleb provides a buil f," .....I....llon of the degr"", to ..hich thil Inc aM In

_pori filhlng .. ffort hal had an Impacl on the chinook popuiatioo. e ..tall. of tbe

1978 fil>dl"gl ..... comp.....d .. llh the 1980 ....u1t. In tbe follo..lnl aectlona.

5.Z 1980 SWI Calch lit Fbbiy Efforl SummllJ'y

The lynGpaii of cateb and .. ffo.1 ullmalell baaed 011 tbe c.....1 c........ 18

p.........t ..d In Tables S-llUld S-Z to provld.. a bali. for the delalled ..xaminatlon of

tM data that follow.. (See Table 3-Z for the d..talls of cr....1 c ..ns... cov....g..

and rw;ln-filhing boallna.) AU of Ih.. estlmales In Tabl .._ 5-1 and S-Z and belo..

..... hued 011 the obaer...U""" of 1M c.....1 c ......... <'Ipanded by the p..runt

co......ag.. (se.. SeCUOII 3.3.1) and ......ubj ..cl 10 l'Oundlng ......0••



TABLE 5-1: Chinook Catch, Anllier-Effort &rid Eltimated Total Catch.,. by
Month &: Subvea.

M', ,- Juty A",,,.. September Total

A. Angle. Day. Effort by Month &rid Subarea - Creet Cena... Data Only

A "
,

" .. " '"8 H" '" '" '" '" 91'
C " " " " " '"0 " ", '" m "" '91
£ " '" " n" " '", " '" '"' m '" ".G .. .,

" m '" ,0>
Total -"'. '" '" 11.34 'OS 3527

~ ~ ~ ~ ~

8. Chinook Catch by Month &rid Subarea - Creel Cen.... Data Only

A , ,
"

,
" "• '" '''' '" ,.
" '"c " .. , , ,

"0 '" ". ,n " " '",
" " .. " • '",
'" m '" ,.. " '"G ~ " ", ". --" '"Total on '" ... 559 '" ""~ ~ ~ ~

c. E.timated Total Calehe. by MOIlth

Chinook 1383 "''' 1819 1341 .., 708Z
Othe,. Sal. " " '" '" '" ....
Und.......l1e
Salmonlda ill} 1588 '"' '"" ." ,_
Total 3081 3693 3025 lZZ6 1565 14590

~ - - - ~
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A weekly aynoJllllis of .,Hart and caleb ill presented In Table S-Z.

(Note thai the utimated nu",ber of chinook caught, 7082, calcuhl.ted ..... direct

""P"""ion of c,,,,,1 ceo.... obaervatlonl, 10 different bom Ih" ".tl",ale of /'596

!. 719 (Table 5-1.) based on weekly catch effort (method described In ~ctlo:n

3.3.1) but ia ..Hhio th" atandud d""iat!OD of that ..atl",ate.)

S.3 O...c:rlptlon of the Sport Flah"rmetl of Khlmat Arm

5.3.1 Angler Origins lit Slice"..

ne.plte .. p .... t re<:ord of "xcellen! oall waler tilhlng. II>e Kltimat Ar'" area b

nol U attnctlve 10 distant fi,.he.",,,n ... ..,me of the more ..,..therl,. are... , such

as Rive.. Inlet or Campbell Rive•• Tile fUhery i. pl'edominantly" local one, wilb

.uldenta of Klti...lat and Ten"ce accounting for &6% of the filhing eft....' and

catching 71)% of the chinook hUO'en !Table 5-3). B.C.....idenu from other puta

of tbe province accounl for U,.7% of the ha:,...,u, wllb angle•• f..,,,,, other

prori"<:e8 and countries accoUll.ting for only 5.3%. (SM co""panion Oaca Report

for original cteel <:emus data In effort and catch by ....&idence of angler and

ubuea fillhe<1.)

TABLE 5-3: Effort II< CPUE by Re.ide"ce of Angler•.

XUi""at B.C. Canadian Foreign
Day. Chinook Do,. Chinook Do,. Chinook Do,. Chinook

Month Effort CPU, Effort CPU, Effort CPU, Effort CPU,

Mo, '" Loa '" 1.73 " O.tS 0,-- lll7 \.35 ." 0.97 ., 0." .- '-'0'ill, 13H 1.08 "" 0.63 '" I. 16 " 0.4Z
Augu.t 1810 0.44 ". 0.53 " O. 18 " 0.06
September "" 0.31 '" 0.1.9 " 0.37 " 0.00

Total 5871 n" ". n,
M_~ 0.80 0.70 0.69 0.47

% of Chinook
Harve.t 70.0% Z4.7% 3.7% 1.6%



Loc~ residents ue a1too ..me..hat more a""co:ouf"l In their nahlng. Thill may be

d"" to familiarity .. Ith the ....... and habita of the fuh. Another important factor

ia the fact that mOilt charte.. operatlna OI.It of Kltlmat do not go to the OI.Iter

cout ..ho:on the fuh haY<:' mo,..ed out, and thua people ""lng these aernce. in the

.ummer ",,,at filh in the upper inlet ...ate....bere fuh abundance iI 10.... Thla

can be '..,amined in man: detail In the companion Data Reporl ..hlch proridea a

breakdo.... of catch and effort daill. by realdenco:o of the angle. and a"barea

filhed.

5.3.Z Bolli Typea & Ownershtp

n.e Kitlmal m aporta fuhlng neet la gro.. lng rapidly, both In n"mber and siu.

In 1980 th.".e re 3 public m.... ina. In Kltimal pn>ridina moorage for ZSZ boata

neragl"ll Z4 feel In l""Stb. In II.dditlon, there are at I"ut thr.... docks o.

beach.,. ..here boll.tlI. can be IlI.unched; A1can mainlalns ...veu.l boat. 11.1 iu

private dock; and the Kltimut Indian Viilll.g" lI.l:lO baa :lOme moorq:e. Marinll.

">1""""'" replll"led 10 to lS% growth In their operatiCIrUI in 1981.

El<lI.minatlOll of the bOllta Wled by Interrie..ed filbermen aho..ed that boat o..nera

and their nOll-paytng p.........ge.. II.ccounted for the mll.jorily of angler daY" (Tablo:o

H). No 0"'" ey.". reported paying .o:ont for a bollt. Chart".." account for 15.5'1'10

of lI.lI angler days, and 15.3% of lhe chinook ban... t. mil includea both locally

ope.ated charters In Kltlmat and the luge charter boaU ope.atb'g in the outer

wate.. of the atudy area.l

TABU: H: Percent Effort (May -"", Septem......) • CPU, '" Boo'
Ownerablp.

Angle. ~ 0'D.,. CPU, Chinook H....vut

O....ed by Angl.... 35.4 0.88 "'.,
Pusenger on Privately Owned Bollt "9 .1 0.68 "3 •9
Cb.... ter Bollu 15.5 0.75 15.3



Although ulll"ll Is popular m Kitlmat, TDotorbed boau account fOO' 'rirtually aU

of tile fishing effort, p ....hably hecaase Hil boats are not suitable fOO' trolUng.

Outboard motored boats are uaed for many more angler-days tbaD Inboards (1.64

to 1.0) but ntch few .... Chinook 10.94 to 1.0). The mean catch per angler-day

(not boat-dayl in an O<.Itboard Ia 0.57 ft..... 1.00 t.... anglerl using mbovds. Part

of the difference In fishing lucce.. Is prohably attl"lbulable 10 lbe grealer

diltance range of inboardl.

The a"e..age ~2e of boalS uoed in Killmal Arm is growing rapidly, f....m a mean

of 18' In 1976 to a me.... of 24' in 1980 (Don Pe..-.on, pe... comm.l.

SI""e Killmal Arm is Ihe main la""china dte In the area, tbe abUlty to "follow

lile fish out" is closely linked witb .lIcce.... lbe .e"on prog......,.. Figure 5-1

lhowl the catcb per angler day In each of the Illbare... Table 5-5 lhowl

apparent correlallonl between the size of the boal uaed and the di.tance

Ira"elled ..nth the catch per effort. Since tra"elling lime detraci. !rom fiahlng

time, tile... flgu..... ha"e been .bo.... as catcb per hour of efforl (I.e. f10lrlllQ tlme

only).

TABLE 5-5, Calch per Hour Efforl, by Boal Size and Subarea.

BOAT LENGTH (feet}

Subare.. '" 1/,..20 21-25 26-30 31-40 M.~

A - Kilimal Harboou 0.115 0.176 0.034 0.167 0.087 O. 117
B - COIle Ia/Jesae 0.120 0.197 0.202 0.144 0.150 0.165
C - Kildala Arm 0.039 0.027 0.073 ••• 0.032
D - Sue Channel 0.174 0.238 0.2« 0.109 0.200 0.204
E - Douglas Channel 0.046 0.168 0.143 0.190 ••• 0.121
F - De"utatlon Channel 0.144 0.274 0.2408 0.190 0.228 0.220
G - Outer Wate.. O. no 0.209 0.210 0.276 0.667 0.183

Mean CPUE 0.13l- 0.21Z 0.l-03 0.175 O.l-Ol 0.177
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5.4 Location" of FllIhlns Effort and Succe88

The 7 &ubueu used to moni!"" the popub.tion "" the chinook changed their

distribution and abundance allKl serve to .ho... the changing distribution and

abundance of the fillhe.men. The.., figures reneel the chinook migration

patterns discussed in Section 4.2.

TABLE 5-6, Mgler Day. Fisblnl': Effort by Subarea a: Month (creel census data
""Panded by % coverage; subject 10 .oundinll " ••01').

Sea.onal
Sub,.,.ea M., ,=. ''''' Aug. Sept. Total

A - Kitima! Harbour 3B " '" W, 90 '"B - COlIte ls/Jesae Falls '" ." m "3 '" "39
C - Kildalll Arm 0 " " '" 'ZZ 363
o - Sue Channel m 36' 38' m no tn4
E - Douglas Channel ., m '" ,.. '" '"F - O""ulation Channel "0 363 Z79 '" '" 1653
G - outer .."teu " m m no '" 1459

Total ~ All Me"" .., 1671 1849 2960 1511 8840

The changing CPUE of the individual aUblU"eu Is gl'aphed in Figure 5-1 to ,ho..

their changing r-elationship of fishing sueC".. o ..e. the .....""0.

To place the Kitimat catch rates in perspective, they have been comp...ed with

aport catchealn Georgia Strait (Statiotical Areu 13-l0, Z8 lind 19l in 1975 and

1976 (H..... Is, et al., 1978) (Table 5-7). The... datll- ...e tll-ken from log book

fiohermen, who on the whole ..e better and more frequent fiohermen than

average. Therefore.the Georgia Stralt CPUE'...e biased upwar<ls to an unknown

degree.
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TABLE 5-7: Catche. per Angle.. Oay in Kilimat Arm &< Geo-rgill. Strait.

Month

M.,
J=.
Jw,
August
September

5 Month Mean

Kltimat Arm
1980 Creel Census

1.63
I.ZS
0.98
0.45
0.30

0.76

Georgia Strait,
1975 &< 1976, 1011
book Fishermen

O.n
0.67
0.78
0.82
1>,80

0.77

It is Interesting to note that despite the decline in the quality of flshins in

Kltlmat Arm, the catch rate of averall" fiolhe.-men "'as higher In May, June and

July than the catch rates of hect".... than-average lloberm..n in the walen of

Georgia Strait.

5.4.1 RelatiODllhip Between CPUE and Futlm! Effort

Generally, II g ">:pe<:led that people will be more ",HUng to fl.h when the f!shlnll

Is good, and that their Interest ..Ill chop If the catch rate drops. In other words,

a pOllltitte carrelatlO<! Is expected bet"' .." .. the catch nte of one period and the

effort l!l<pl!l:lded in the following period. This Is cleuly not the case In the

Kilima! Arm ....ea, ...here effort Increase. dllrina: the 'Ummer whUe catch rales

are declining. (Although coho catchea peaked in AUIlU.t, they never exceeded

60% of the monthly chinook catch.) Obviously, tM! enjoyment of recreational

boating i:I a more important factor in the deci:llon to "go fishing" than tM!

likelihood of catching a fish. However, once haring decided to go flohing, the

dedalon of where (i.e. which .ubarea) to go might be con.idered to be Influenced

by recent fishing succeSl In the different .ubareas. To test thia hypothesis

Kendall's Coefflclent of Rank Cmrelatlon [Hollander & Wolfe, 1973) wa. used to

test for tbe presence of a correlalion between fillhing success (i.e. cuche. !"'.

angler-day) in each tubarea for a given weel< with the dittrlbution of effort to

each .ubarea in 1M! following wRI<.



Initial
Week of CPUE

sIn - 5/19
SIZO - 5/1.5
5/1.6 - bIt
6/2 - 6/8
6/16 - b/Z1.
bIn - 6/1.9
6/30 - 7/6
717 -7/13
7/14 - 7/l0
7/Z1 - 7/'1.7
7/l8 - 8/3
8/4 - 8/10
8/11 - 8/17
8/18 - 81M
8/Z5 - 8/31
9fl - 9/7
9/8 - 9/14
9/15 - 9/Z1

"

Subsequent
Week of Eff",,! OM.

5/1.0 - 5/?5
StU - bIt
bIZ - 6/8
6{9 - 6/15
6/23 - "11.9
6{30 - 1/6
7/7 - 7113
7/14 -7/'1.0
7/lt -7/Z7
7/Z8 - 81l
8/4- 8/10
8/11 - 8/17
8/18 - 8{Z4
8/Z5 - Sill
9/1- 9/7
9/8 - 9114
9/15 - 9/l)
9/Z'1. - 9/z8

Kendall'. Coefficlnt T

"14
14
6,-,

-6
-10

"6
14
14

"""10
-6
14

The critical ...IIM! of 't for confidence "t the CI .. 0.05 1....,,1 is lO. The highest

value obtained wu 2Z, and there were H"...al negativ.. T'. indicating the

pouibillty of a nell_titre correlation. Therefore e mUll conclude that the

decisIon of ...here to go fiahl"lil Is not correlated ith the fishing 5UCC..... of the

different aubareu during the prerioou week.

Clell!'ly th..... are laclor.,ln"olved ill the deciaio:m, that are more impartlUlt thlUl

the relative quality of fi.hinll_ The moot important factor may be the .uitability

of the boat for tn.velUnll lonll diatlUlcn and .taying out overll;lIht. In g=eral,

tbe fisher,. hehave. as if rKreatlonal boating ia the maill pursuit, lIDd {!ahinll a

second...y collsldera'tiOll.
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5.S Datu &: Ft.!>i!!K Method

5.5.1 UtUhatlllD " Succ"..

Anglen everywhere hay.. their own theo.i". OIl the optimal b-.it....... fishing

method to woe. Of particularlnt"..." In thl. cue ...... the ...,lalive attract;vene"

of different baiu to fish or diff"r"nt ai • .,..

n.e method of fishing u.Hd 1& almost ""elusively trolling, with the main .ariation

being the use of dOwn!'iUertI which do inc the catch .at... Catch". of all

....lInon .pede. have be.... In<;luded In the lip of Table 5-8.

TABLE 5-8: Effort 8< Catch by Fiahi"ll Method.

1rolling without dow=igge...
T!'olling ",lth downr!illen
Cutilli from boll! or shl:m!
Other ""'thoda

% TotalD.,.
Effort

56.'
34.4,..
5.'

Salmon
CPUE

0.71
1.18
0.81

Und..r-she
Salmonld

CPUE

0.45
a.'n
O.ll

Henine .trip is by I ... the most populu bait """d in the Kill",.! Mill area and

ill used for 66% of all fiahif1(l .. fflll'! (Table 5-9). It Is allo the moat succeuful

bait oyer all auhueu, ha";na:& mean catch per day of 0.81 chinook.

Hooch!". and spoons pmducf!d the best catcll tates in the outer areas (subarea

G). and awear to catcll allghtly larger !~h in all aubateu. It t. left to

the eqerlenced rt.hermen of tbe area to argue 0"". the deep"" illlplicuioua of

Tahle 5-9.

Tbe catchability of under-ai.e rt.h to each bait tJ"Pt' t. dt.cu...ed in Section 5.1>.3.
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TABLE !>-9: Mellll Calch per Angler-Oay and MellD Lengths of ChlDOOk Caught,
by Bait and Suharea.

Sub....... Mean -
Bait A B C D E F G All Ar.,u

A. Legal Sl2.e-ChlnooI

H".... ing Strip 0.33 0.70 o.n 0.<;15 0.49 1.18 0.77 0.81
Spln-n-Glo 0.50 1..00 0.0 0.0 0.56
Hoochl". 0.81 0.37 0.0 0.80 O.5l 0.75 1.34 0.80
'POO~ 0.l7 0.57 D.1l 0.88 O.l8 D.n 1.1Z 0.63
Needleflah O. II 0.58 0.0 I. 15 0.07 0.75 1.03 0.70
Combination 0.48 0.0 O.ZO 0.0 1.11 0.0 0.50
Whole Herring 0.17 0.07 0.40 0.63 0.47 0.91 0.89 0.5?
Other· 0.0 0.0 0.0 0.75 0.33

Mean (all baits) 0.37 0.6< 0.14 0.91 0.43 1.03 0.<;13 0.7/t

B. Under-51:" s.tP>021

Herring Strip O.1.Z 0.40 D.Z7 0.78 0.31 1. 17 0.86 0.67
Spin-n-<ao 0.0 0.0 0.0 2.33 0.33
Hoochle. 0.33 0.63 0.1.5 0.70 0.16 0.11 1.13 0.73
'POO~ 1.40 0.57 0.0< 0.57 D.ZZ 0.76 1.08 0.60
NeedldiBb D.n 0.94 0.0 1.00 0.50 1.00 0.50 0.73
Combination 0.43 0.0 2.40 0.0 0.67 0.36 0.76
Whole HelTlng 0.0 0.07 0.1>0 0.50 0.0 1.18 0.56 0.39
Other· 0.0 0.0 0.0 0.0 0.0

Mean (all baits) 0.33 0."5 0.13 0.77 0.Z7 1.0Z 0.91 O.bb

C. Mean Length_ (inc:he_) of Chinook Ca.ught (excluding undenize fbll)

Herring Strip ZO.9 Ib.5 17 .6 17 .1 18.5 18." 18.6 17 . 7
Spin-n-GID 16.0 Z7.3 Z5.0
Hoochlell 19.6 16.4 18.Z lb.4 19.Z 19. b ta.8
Spoo... 'U 17.3 ZO.8 18.1 16.1 18.7 19.3 18.b
Needle!;'b 'J.O 13 .4 18.0 16.0 19.3 17 .Z 17 .0
Combination IS"" 16.5 15 . I 17 .3
Whole Herring 14.0 Ib .0 Z5.0 ta.S 17 .0 Ib ." 15 ." 17 .4
Other- Zl. 7 Z7.0 'U
Mean (ail baits) ZO.7 16 ." ZL7 17 .4 17.8 18 ." 18.9 17.9

• 'Other' category con_i_ted of cod jlg_, bilcon, ham and no bait• In Ilddition,
5 dilYS of effort _ere reported using 'plutlc hening' but the cstch _u till.

indica.te_ no effort w,.. ..ecQI"ded u.ing tbb method
0.0 indicate. tbat there .u effort but no catch
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5.6 Size- d Age of Catcl.

5.6 1 Lengths & Weights of Sp . t Catch

D a :reeDr imHcate a drama 'c i Cr in the catch of chinoo under S 'hs.

bet.we J1I 1978 and 1979 (F' gw-e S-Z) he C 'gh ca C 0 smaller fis as fw-ther

i C:ri -ed in 1980. Table 5-10 bows t I! comparison 0 mean eights compiled

frO:III the l!. 978. creel census da a ( asse 980) and t 1980 cr I! cnsus dat.

TABLE 5-10· ComparisoD of Mean Weigh'is of Chinoo Sport Catches be ween
197& &: 1980 by S bue-a. &. Month.

Zan

I Head of Inlet
Z - Douglas/SuE! Ch.
3 - UnmfDe"aslat"on C'h.
4 - Gardner Canal
5 - OUler 'IlIla
Dvm-all Mean

Month

ay
June
July
August
SepteD1b
Octob
Overall Mean

3.76
5.36
$.5
6.36
5.33

.83

978

4 18
• B

4.72.
7.07
7.2.
7.7S
4.83

Zane

A - Kitima. HaI'hour
B - Cos e II Jesse
C - KildaJa r
D Sue C - ne
E - D0l1l81as Chan.nel
F - Devas a. Ion Channel
G - 0, wa e
Overall ean

ean (lh

('nsuffiden data)
7.44-
3.7
.3.07

.63

3.51

eau t
{lb }

7.82,
3.07
9 57
3.00

.31
3.41
3.55
3.51



o

~500



The filh cAUght In 1980 ...ere ptedomln.antly (66%) In the 14' to 18" (35 to 45 em)

length range (mean length" 17.9 Inches, modal length '" Ib inches). The me....

"'eight of 4.83 lb. (Z.19 k8) obRrved In 1978 co.....pe.lIb to a chinook In the size

range of 19" to ZZ" (48 to 55 cmJ. (Length / ..elght relationshlp computed on

1980 data.)

The length freq ncy distribution (FillU"" 5-3) of the entire .port catch in May

thzough Septemb 1980 (calculated on data from 707 catches of .ingle fish only)

.ho•• a .ke..ed dist.. lbutlon. The length frequency dist ..lbutlon. of the "'parate

age classes contributing to the calch are shown In Flgu..e H, and the percent

contributions are discuased 10 Section 5.b.Z.

The mean lengths obse..ved by .ubarea and month ..e..e as folio ....:

TABLE 5-11: Mean 1.erlgth. (inche.) by Subarea and Month.

Seasonal
Subarea Mo, ,=. ''''y A....,., September M.=

A 14.9 18.4 U.Z 14.0 ZO.5 ZO.7
B 16.7 16 . 1 16.5 16. I> 15.0 lb.4
C ZO.6 ".6 17 .0 Z6.0 Zl. 7
0 17.b 17.4 17.1 17 .4 17.5 17.4, 16.6 18.7 1b.4 18.1 U.5 17 . 8
F ZO.I 18.4 18.5 17.0 19.5 18.5
0 ZL6 ZZ.O 18.9 17.9 17.6 18.8

Mean - All Area. I8.Z 18.0 17.9 17 .4 18 . 1 17.9

5.6.Z Age CI....... of Spoo:t Catch

Scales collected by the c..eel cenaWl technlclans and int ....p..eted by the Depart

ment of Fishe..ie•• Oceana indicate that the main peak (14 to 18 luehe.) in the

length f..equency (FIgure H) consi.u of Zl and 3Z age fish, ..hile the large.. fI..h

are primarily age 31, It is clear thai the Z1 age category contributed the

majority of the catch In 1980. But the ave..age .ize (48 to 55 cm) of chinook

caught In 1978 appear. to correspond to the 31 age class.
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The results of the scale reading of 1980 et'eel census catches is shown below as a

pel"cent of "the monthly ca ch.

TABLE 5-1Z' Man My Pe -cent Composition of Sport Catches by Age Class .

Seasonal
Scale Age May June July August September Means

Z 57.9 56.8 76.2 76.7 76.0 65..31
3 1SA 17.3 1l.9 11.0 10.3 15.31
3

Z 10.3 13.5 59 11.0 6.9 9.9

4
1 4.3 100 3.6 1.3 34 4.0

42 7.5 Z4 I.Z 3.4 4.0

43 1.2- 0:2.

52 1.6 0.7

To provide a basis fot' comparison, Argue et al., (I977) investigated the age

composition: olf commercial tro' caught salmon in Georgia Strait in 1967, with

the results shown in Table 5-13. (Note that his toceBllagel l"efe1'Sl to the numbe

of saltwa t e~ annuli. Thus a 3 Jl (is .ha.s an ocean age of Z.)

TABLE 5-13: Monthly Percent Composi!ion of Georgia Strait Commercial Troll
Catches by Age Class (Argue. et. al., 1977).

% of Monthly Catch

Ocean Age May JUDe JUly August
% of lZ

Month Catch

Modal Fork
Length
(inches)

'2 1 4 2.6 27 8.6 196
3 85 84 69 68 80.7 24.4

4 13 Z 5 3 10.4 32 4

5 0.3
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'J'hk commercial tJ"Dll r..bery <>pieI'atad witb .. mlnh".\UIl. .el,ht nil'll! of Z.S IbI..........
All.bou&b comp...ble data ar.. POt nall.hle f the 1980 e:- clol liJlhery. th..

cooMd-wi... taaairc .,.,a..110 .utI. p~de .o e wight iI.to the c1.-

~tty bel.,.: bar-..ted m the _tJwn aad e-ual commercial nabery. 1be

followl.., data [lbolll&a, 19&1) c_bl or counts of coded-wlft taged dli_1< hI

.. amlll.w.ample of tbe N...them and C... tral commercial catcbea. It. offered

"lIb tbe c..U... that the IWlllbe.. o_r"l<l ... ".",t the age c1.usell and IIOCU of

'Db lbIot were taa;ed, &Del DOt the ..hole chinook p<>pliUtl...; I.... they 'boWel JIOt

be lalerp..eled .. the proportional eolll~IUOllof the cateb.

TABLE So-l.: Count. of CWT ClUnook In. Sub...",ple of the Commercial Fbhery,
1980 (from Thorn.., 1981).

1975
Chinook Brood Year

197& 1977 1978

A. Nc.-thern I< Ce»ua1 TMI11 Fiabery

''''' • " >I ,
A....,., , 16 "

,
September 0 S " 0

B. Narlb!m It Central Nel naber)'

''''' • • 19 >I

A......' 0 " " "September 0 0 • •
It 'hauld be DOled tbat the 1980 abe r-trietl<Jal _ the commercial llabery

WU1!l1 N... tbem *' Ce>tral boll, .hdmU.lD lelIl(tb of 66 em (Z6 iDl:bes)i N... lhe..,

..... Cenual N"t f.beriea, ""iIlhllWII welpt D( 3 It.. rourod or 2.5 IbL dlf,.red..

TIle IlKtdalltal ca.tch of unde.-.lu flsb II a matte.. of ll~at concem to the

fuhermen In tM. area. The ra.tlo or lela' aln chinook to under-ahe lalmon (the

•
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latter, not usually Ide.ttlfied, may hav" been chinook or cohol caught by dlfterent

baits i. p",sented below (c.....l com'US datal:

TABLE 5-15: Ratio» of Catches of Legal Size Chinook to U"de~8tze Fiot. by
Baits uud in the Sport Filher." (creel censUS dataL

Legal Size Under-She
Chinook Salmcm Catch Ratio

Herring strlp 1867 , "'. 1. 20: I
Spin-o-Glo , 3 1.67:1
Hoochie. 336 , 307 I. ()<,., I
Spoons '" '" l.05:1
Needlefi'h " ,

" 0.96:1
Combination " " 0.65:1
Whole Herring " " l.3Z,l
Other 3 , 3.00:1

Overall (all catches) 1.17:1

The o ....rall ratio of 1.17,1 for 1980 contrasta "'lth a ratio of 1514:7899 a 5.22:1

for chinook in 1978 (M""",",. 1980). AI"" note that the hlghut ralio (for Spin-o

Glo) observed In 1980 Is baaed on a very small sample that consiated of catchea

of mature spawne•• approaching the Kildala River.

The overall ratio of 1.17:1 is blued 10.. because the caleh of other h.'Sal size

salmon .pecies has not been Included. AddinS the othe~ salmon noted in creel

celUlUS data, the ove~all ratio of legal size salmon to under-size salmOl:l hecomes

1.41:1.

The high frequency of hooking undersize fish has important impUcadora for the

fishery. Parker & Black (l959) found the mo~tality ~ate of unde~-size chinook in

the commercial t~oll fishe~y to he 71%. Sport fishe~men In gene~al probably

inflict leas <!amase to undenoizl!fish because of thel~ mo.... immediate ~esponse

to having something on thei~ lines, and thei~ cloaeneas to the ""ate~. Ho""eve~,

even given a mortality rate of only 50% (".. these ·.hake....·, the overall

exploitation rate on the chinook population ,",ould he increased by approximately

43%.
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6.0 EXPLOlTATDN RATES

6.1 Spo!"t FilberT bploltatl...

The 1980 .......1 filbery C.Il\Ight an estimated 6.6 tbouAnd ebtnook wm and

booked an "dlm.ted 6.0 thousand lU'Ide-r-she (wh. Mortality of unde..... l fish I•

..,tlmat"d 10 contribute an additional "3~ 10 the total 1II000taUty Wee Section

5.6.3), giTing • f1guttl of 9.6 tbOUlla»d ... the total mortality due to .port (t.hlng.

U the P"t" n pop>latlon estimate for 55 Ibo\lNnd \I accepted, the average

eJq>k>ltati ate '- 0.11 r ... tbe 5 month_.

~ etltilllate of ••erae" eKp!oitati... ute dDelI 1001 take mlo __deratlan the

Ukelihood that tbe populati....u lIIuclI liP"'!aler ID Muc:h, Api! and Nay. nu.
111:rpr populatJ..........leDCed • -.-, 10. leftJ of filhi... dt..., priar to June. 0tI

t!llt other haDd, IhI! teduc;ed popuLll.tl<.. remalnlbl in the study area m Auau-t and

early September ...~ to relall."I., mle..- &hlng "fflll'! and probably

bad. hleber ezploltatlon •• t ...

kale data .b.... that the Zl -ae cI.. conltlllltel the major lII" cl_ In the

cAtch during ..u mQIltba and contributed more Ihan 76% of the catch during the

peak flahing mont'" of July and Augu.t.

6.Z Commerclal F;"bery EltploltatiOil

,.. mea.tiODed III Sec:dOll 4.1.3, theft we11!! 4S Kilimat c<:>doe CWT tbh c:au,ghl ill

lbe co",mel"Clal listleo-y I.. 1980. 'W'he:a uF' hd by tho! co-..a,.. or Ute laDded

catch Cld PiOpOi liOll taged, tho! uti",at.. or c:ald>ell froID thelle marked (;"11.

au _ 1IhD... m Tahle 6-1. TheIle ","lIpl_. come from initial "'~ all

taUows:

...... Rele.ued T...... To""
S~k y- ~ Smalts Smolts

Kltlmal (wild) 1976 1978 I, S78 t-t lmow"j
KlUmal hat<:h"ry 1977 1978 75,496 7S,996
Kltim.1 hatchery 1978 1979 73,436 ISI,771
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TABLE 6-1: 1980 Commercial Catch Estimate. for Kitl", .., en Chinook
Stocks (numb"... of fish, blUed on CWT r<N:overles eltJlMded by th"
proportion of catch examin..d for tags and the ratio of tagged}
untagged ,malu ...,Ieuedl).

1976
Wild

1978
Hatchery

Statistical Are&! 1-5

Glilnet 8.0
Seine 16.0
Mixed Net •• 0 16.0--Total Net Il.O 31..0
T1'oll !Q..,,'!
TOTAL 0 R:..2. n.o

~

Statl:nlcal Area I>

Oillne!
Seine b.' 77 .4
Mixed Net '-' 45.1.--
Total Net '-' Ill.6
Troll 10.7
TOTAL 1.0.3 IZZ .6----
Alaska

All areas - T!'oll Only b.b 59.4 39.6--

The exploitation rates cannot b<e calCUlated directly becaua.e the population sizes

from which these tags are taken are nOt known.

For I"" 1978 hatchery stocks and the Area 6 commercial fishery, on.. can make

an approl<imation as follows: the populatiorl of the study area w;u 3% adipose

clipped, and 85% of thes.. CWT tllg2l w"... from the Kilimat 1978 staeu, so (.... in

Section 4.3.1) the number of 1978 Killmat hatchery fish In the study ....e" can be

e.tlmated at Z,8l>O fi.h in Iale June, If one aSllumea that the entire Area I>

commercial net catch estimate of IZZ.I> Kltimat 1978 fi.h came f..om the

population that waa In the atudy area in late June. the e"ploitation rate on the

tagged population is 0.044. If this nte is applied to all ZI and 3
Z

fish in the



·hllly ..., the conaibutl.... to the co......~dal catch it! An. 6 _0\1111 be 55,000 ,.

0.0+l • l,4ZO tbh. Tbe Are. 6 net catch of jack .i.Dga rjacuo iD on. cue

bebla the _aUest size cl.. alld fIOt .. lDlllc.ll.., of sellUAl turity) it! 19S0

_ .. 7,397 Iish. 'J"beroefcne, ... I'O\1Ih e.thnale, the XIII t Ana rearlna

poplllatl.. of II aad 31 fif;h CUlalbute. approd.... tely ..,e-UdK of the Det c.teb

of lad< aprlap ta Are. 6. (Ho_e.~, DOte that t'" .....jority of t~ populatloa

_ .. noloflocal orlllln.)

FlO)' taa: data ahD_ ..,1.,. 11 rec.pt"".I,, tbe 19S0 _t r........, it! Are. 6, aad lin

lhe Are.6 tIoU catch. This ",..I.. • ...uch lo_er c.tch ..Ihn.t. of

(55,OOO/l,4J7)" 14 • Ul r..b. n.e &crepaacy betweea thue two f11\U'1!.' m.y

irllllc.te beh..lor difference. bet_eea CWT aM Floy tagged. f1.h.

It ill not JX'&"lble to calcul.te ""ploltatloa DrI the .tocu usInti tbe .tlldy ue. I"

their .econci ocean year becauae Ihere Ia no reli.ble utlmate of the popul.tlon

.In. A blah proportion 01 the commercial c.tche. of the 1971 tal code w"

taken In the Northern T?oll flahery, with additional catc..... bellli t.ha In the

AI..k. tIoU rlshery. (See Secllon 4.l.1 lor addlHon.al dilcu-I... of tbe f.te or

1977 .Ioe....'

N._ly .....U.hle data from the. 1981 commercial r..bert' .bo. an IfICreueln the

AlaaltaD Iw-tte.t of KiII ....1 I. code f.... apedally 01 the 1977 bI'OOII year

.too;:.... 1'1>H treDd ahl>uId be ••tched. carefully In 1981 .. the 1"'1~ c:obort of

1978 brood fiab are barttUled In A\.uk.&.

Alth"'''lb It .. DDt ~Ible to calc:u.1at. upk>lt.U.... ratn bo... tbe ....aIlabie

dala, It • Interatllflll to 1IOt. lhat tbe 19n brood. ye.v tap e"perteftcecl .1_1

eqlMll catd>e$ iD Canadian ..... Al..kan fisheries iD 1980, aDd that AI...,an'

caupt .pprodmately 3 time. .. maD, 1977 CWT fbh .. the CaMdi.. neet ta

1981. AI..k.. data do fIOt tadude ..tuma lro ... the com el'"c1a1 Mt and.,...t

neeta, .hlch prauOlably .ould Inc..... e.tlm.tN of AI ;lIterceptl_. 11

awean likely that mcml! than half of the chinook produced at Kitlmat .Ul be

cwJht In AI..k..

• •
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TABLE 6-1.: 1981 Commercial Catch Estimates for Kitimat CWT Chinook
Stocks (numbers of fiah expanded !I'OIn CWT data as in Table 6-1).

1976
Wild

1971
Hatchery

1978
Hatchery

1979
Hatchery

Statistical AriOn 1-5

,-,.," ,. , 45.8 61. Z 0
No< -!l 11..0 40.0 n.n-- --
TOTAL '"' 57.8 lOLl 1.1..0

Statistical Areas 6-1l

T..oll 0 31>.0 0 ..,
No< 0 13.5 63.0 0--
TOTAL 0 49.5 63.0 ..,
Alaska

Troll Only 0 1.97.0 158.4 0



1.0 MANAGABn.ITY CONSIDERATIONS

The chinook popul.tlon which once .ppe....ed to be • pr.ctically unlimited

relOul'C:e of the Kitim.t ....ea b riO'" showing mll8t of the IIgns of .........e distre...

The drop In catch rate bet..een 1918 and 1980 plU!l the shift to .Io..er ase-clasa

..auld, for mOllt r..heries, signal • rlak of Immlnerlt e:.tinctlem and would

wanant <hutic management meUlUe.. It II Inte....ting to examine lOme of tbe

(acton contributing to the aequillbrium evident in 1980 and ..hat they fignify

fO\'" the futur<!o 'TMee COmmon management tool. - .Ize Umln, catch limlb and

enhancement - wUl then be e ..amlned.

1.1 Population FluctWltlon Facto..

Seyeral factON bev anllyell itl eumltling the ".m.lI fi.h fl.hery" of Kltlmat

Arm. The.., .... I) .harply ...duced natlUal .pawning Itl the Kltlm.t Riv...., Z)

incre,..ing sport harvelt ralea on z.-..nd 3-year olds during the 1970'.. and 3) the

f.te of pllot hatchery fish ... Iea...d uS-month old .moIU. Data em the..,

factON, provided by DFO ...... pre.ented bela...

Hatchery
Chinook Relea....

Spa..nlng Elca.pemetlt of s-Month Silt W.ter Comm....clal Chinook
Are. 6 (tbouaand.) SmolU Sport Catcbe. C.tch' Area fl

1970 13.4 9ZS 37,SiZ
1971 ZZ.6 '" 34,737
1911. 13.3 1,311 flfl,5Z8
1973 13.3 1., lOll 1.7 ,496
1914 11.8 1,583 39,476
1915 '.Z Z,451. 31.,189
197fl 6.' 19,191
1971 3.' 11,51.8
1978 7.' 75,99fl 9,413 37,910
1979 no data 151,711 U,S05
1980 no data 39,199 6,flOO

, The... figu.... are bom the net and troll fisherietl oper.tlng in Are. 6 on
milled atocka from many are....
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ThI! .tock. """'J><:-itl<m bt 1910 ....aled that a majot-It, of the n.b pN..... t ........

z.-yeu ollb w-igiutina at cUsta.nt C......-dian hatcberi_. Howe""" tbol .ec:wlb for

1971 aDd e.-Ii"" Indla-te tllat 3-aDd +-yew old. UMd to predo...lnate III tbe

populati..... The low .bunda.Ac. of J-wod 4-Te.u- old fbb In the 191O.port flaber,

...., be duo! to depleted- ...tll:l.I.pa.. itla .toc.b 10 19'76 aDd 1977. but tXlly If tbe

local wild- fWl are mDO'e hocUned to locall, thanMI~ fbb flO... the ......e

.toeb. Cle...I,. batche:ry J-Oductl t Kltl t baa ...t ooat.rbuted- IIiplficanU,

to tbol populati<m of locally ....arl ;u.eMI new wm It bt f'UIiN If 91l~ 01 mo«

of tbe ....olb ...te.-d .ml,...te befOl"e achIna telal .be. The inc...ued

bar...t by tbe sport flaber-y .ppa.... Ie, be • mifto:r hctew in C'O...pan-.

7.z A 'Small f'iah f"lal>err' • n.e Eneet of the Sla.. LI ...1t

The p.eponde.ence of Zl .111 flab In th.. 1980 aport c.teb .ppe.... to be due mo...

to the .baence of 3.....,d ."Year olda than to .ttempta by the lI.he.mea 10 h....ut

.maUflah. Flll".e 3-1 c1e... ly .ho... .a...e slIcce..fll1 -electlon of l"'le. fl.h by

.p-ort flabe.lllen.

The 1.... lth f ....que..cy dlatrlbullm ofaelne-caught fillh (FI",... ).1) 'bowed emly.

'mall frtctloa 01 tbe pop.aIation II. le"lltha Ie. than 30 cm liZ IncaeaJ. bIIt

f"herm"" ported hooltl"'l ....I......lae flab a1ma.t .. f....q....tly .. Ielal alae fish.

'T'bo. m., neet • 10.... c.tchablilty of the .mall.... flab to ..Iae ..... despite

the ben btutt UHd. It III ...t poutble to dete.mine bom the data _allable

wbether the C'Ompoaent of the popul.ticm .mall.... than 30 CtII Ia .....teo-

...p......ted in the Mine c.td>u 01" .bathe!- they _ lad_l,. ...ore catchable

to sport fishin.ll "'... a""'- the....l_ loa.... dlsproportl tel,. hip frequency of...._.
The cateb rate of 1IIld,.,......,.. flsb Ia m..,h hll...... la 1980 than obMned la 1971.

although this m.y be aD artifact of the method. of data coUecti<m in 1971. In an,.

c , tbe ratio of legal Ihe (peater than 30 cm) chinook. to III>der-sise fiab

oht ed in 1910 1.171l.o.and it CaD be e,tim.ted tloat the mo.t.llty due to

hoold of the malle. fith contributed an additlon.1 43~ to the mortallty <tue

to fWlI.... (See Se<:tlon 5.6.3 for a fulle• ."planation of theM flll\l......) Thua, to



the e><tent tbat tbe sport exploitation .ate on the cblnook population is a

problem, It mlat be recognized that tbe deaths of hooked undenlze fish account

for appro..Imately one-tblrd of tm. e"Ploitatlon.

l1>e change In minimum legal .be from U" to 18" in 1981 d..c ......ed tb.. land..d

catch drastically, and undoubt..dly .educed the lev..1 of fishing effort to 10m..

e .. tent (Jim Thom.., perl. comm.). Ho......... , the incid..nce of hooking unde.slz ..

fish pI"lIbably increued prop<B'tlonat.. ly. In 1980, the .atlo of 3.,.eu old (3
1

+) to

3-y..ar old (ll and 3Z) WllI app.o..lmately 3:1, and a hooking .ate of 1.17: 1.0 wu

obse.ved. In 1981, If only 3..,.ear old .b.. fi.h were landed, th.. booking .atio

(bued on the "me .tock composition) can be roughly estimated at 3.5: 1. If

half of the book..d und....Iz.. fish die, tbe mortality du .. to £I.hlng may not bav..

dec.ellSed substantially despite the .eductlon In landed catch.

Park.... (1960) .tate. that line.. chinook gro.. th .at.. corr..lat... with siz.. (i. ....they

are gaining w.. lght moat .apldly at tbe larg...t .1,....), tb..y do not obtain critical

size p.l"" to maturity and tbe.efore the "yield cannot be Increaaed by a minimum

size regulation."

In Pug..t Sound, it wlll found (Don Ande..on, penonnal communication) that

dropping the .ize limit promoted a ·.mall fish fishe.y." However,the Kilimat

sport fi.be.y is already. ".mall fI.h fisbe.y,"and the .... Iative absence of 3-anH

year old flab .uggell* that the.... 19 ...ally no oth.... option to the h....vestlng of l

year olda. Since the l-¥e'" old. taken In the .port flahe.y Me not of local mlgin.

It is not likely that this huv... t can hue a n..gath'e effect on local .tocks.

If the lIi.'l'e limit re.nlctlon. was r ..moved and fllhermen required to keep .11 th..

flah hooked (gi..en the 'ame effort and calch limit.), the mo.tality due to fishing

In the Kitlmat Arm .,.ea would be ...,duced by appro..lmately one-thi.d. Of equal

ImportllDce il the fact that appro";mately half of lhia reduction would accrue to

the larger fish, ..bich ar.. the more productive compon..nt of the population.
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7.3 Good Fisher w en versus POOl' Fisher mell - The EElec t of the Caleb

Limi

S" CE! DVet'-harveting of chinoo stocks thrOUghDU the B~C. cob' has

necessitated a chge in: the daiy "mit fom 4 in 1980 to Z in 1981}' it is

interesting to ook at he 1980 cree~ c,ensus dafa to de ermine ha effec t this

,change wo d haVi. CD e barve t in Ki imat .Arm separa: e hom fhe change in

minimu ze igtll'e 7- s s he spor- effort and chinook catch divided by

the cat ch per fishettna11.

(Ca.tches of other salmon wel'E: insignificant in M y a;pd June, contributed an

additional 2.1.% 1ft Jul , 60% in gust and 50% in September (Section 5,.2'). It is

not kno n ho these ca ches, ' ould disuibu ebetween diHerent creel zes.

E alu.a~ing the data on the basis of chinoo catches only provides he most

conservative evalu tion 0 changes in catch limit.)

The cZ'eel census data were. dividll'd to compar Ii!. number of fish c ght firs

and s cond is, I (i••, th f' t two bom each cree w' t, ose caug t as t r

o fourth fish.

o 1st & z,fJ f

% 3rd &. 4th fish

ay

76.
1.3 • .,

June

80.2

19.8

July

82.

11' •1

Aug~

87.5

2.5

Sept.

9 .0

9.0

Mean

80.C

20.0

If the estimated total cat ch were reduced by the proportion attributab'le to 3 d

and 4th is, the reduced est"mated total catch would be 6.600 x (l.SO := 5 Z80

Since good :ishermen of en donate extra 'Ish to less fortunate companions, the

:reduction migh in fact b~ ess than calculated above.

The I",educticm. in catch limit boD'l 4 to Z pl'ovides vry Ii t e :reduction in

exploitation r-a e: from 0.17 to O.14~ I ts ajar lmpac is pro ably fel as a
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reductl.... In the attractlvene.. of Klth»al to non-local fisbermen. In 1980,30%

of tbe fisherm.... were hOlD aulaide the local area. Although r1gw-ea ...., not

avaUable far 1981, at leaat one of the <;harte. operations ceased bu.inellS and

another .eported many cancelled bookings (A. s..atrap and H. Smeets, pen.

camm.). Thus, the chang" in catch limit may ha." reduced the economic: benefit

from tbe local 'pori fishet-y to a much llreal". ""tent than It protected Chinook

salmon.

7 A Conclusi....

The following points appear to be the m~t germalne concerning man.sement of

U.e local ~o.t fillhery:

• The er>Joyment of recreational boating is Illore ImpcrtMI than IIbe Ill'

nUlllbe. of ealmon caught, but It \.s clearly enhatlced by the Mtlclpatlon of

good fishing_

• The chinook hat ....ated locally are not prlmarUy of local o:rlgift-

• The Khimat hatchery doe. not appeu likely tn increase the numbel" of

locally ........Ing ;>"-and 3-'j'".... old chinook.

• The cuM'..nl sport har"est does not appe.... to be e1t~S8he (l7%l,end the

migr"tion of fish away from the Ileadwatel"ll during tile peak of "port

fishing effort pro"';des" I....ge mea.oure of prolecti"".

Considering the sbo"e, It aeema that there is Ilttle to 10800 end much 1o gaj.. I..

"llowing incre"""d sport r~hing In Kitlmat Arm with a n" size limit. Efforta

should be made 1o atudy lhe local wild stocks to determine thel. catchabillty In

Ihis rishery aDd """ure Ib"ir prolection. n" possibility of differ"nt beba.. ior of

hatchery r"ised rish, making them le_ """ilable 10 local aport fisherm"" and

"><posing them to he""y harvest" In Alaska, is a probJem that sbauld be

in"estlgated In planning hatch"ry operations.
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