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DIFYERANTIAL PHODUCTIVIIY OF BRISTOL BAY SPAFBI30 5a0UBDS

George », Sigher, Jr,

Sristol Jay escapatent surveys covering & perlisd of savsral yeuars
saow Anas, lrrsspedtive of flustuarions in toSal nuaders on a aystesm,
serials grounde dlsplay 4 greaier zonslsteacy than others, with
zormelly nlgh avundance lavels asd fsw noor yesrs, ibat such large
sopalationa sre tos reealt of equally large aumbers of parsct fish in
smooens past 1s discounied Dy jas Tagt that, 17 (nis ware Sne only
Zaasor favolwed, all otasr grounds would be aqually pepulous,

Jacwupe tals phesomeson is a case of iiffarsatisl survivel ia
conjunction wiith nown oosanditions, 15 i3 worthy of furtner asudy,

28 thece goanditioas say provide she bdasis for Alazcovering limtting
Zactnrs in 31l rad saloon areas, If sertain groands consissensly
arodace Dore Foung per Apawner ihan adhers, all grounds asoulld be
syelsmatioelly claasiZiasd 30 that sscuapenents 0 esch ground can

e axprwesad 13 terma oF axpected revurns and a osore sccurale aysienm
‘arecass repared, Iarinarsors, i particular apawniasg groundis show
survival catterns Telxted e chanses in natural conditinsas, izen the
wny may De doiansed in aarvelaiisn 2f ihese ooriliisna wita red 3almon

survival in reanaral,




shore sostly sirsaxm lmproveuend, aucs as speaing »f spawning
ground By laddaring or ramoving odatrustion is contemplaztad, 1t i
impertank %0 be able 50 give priority %o ihous zrounds iliely %o
nreduce Loe greatsat relurn o0 Lhe investoend, dHare acalin, Lhe
znowledge of the potvential of grounds by iype i» sesentlal,

Spawning ground productivity is Zers assumed $o Do reilected
in the aumders of 3pawners returniog Yo a grsusnd over a period of
sevaral yoars 12 relation 8o Soe maximum tihad omn Do accomaoinjed
Dy e area, Sipo of lmpertance as a measure of $he woria of anch
sroundas ‘a ias consistency »f Taturns, orounts thal tend Lo Broe
duge cearily yewar alter year witacut following ine atundance $randa
af the 3yitem, would indicass normally adovo-averaze canditions
1i%%1le afected by vorying natural factors, . porsdic heavy relurns
ixateraneraad wish noor yesra would indicnte a dazaloally mmod grousd
resvondling $o waryiag axternai survivel influsncas. Lomstantly poor

ratnrng indicate unzatlefaaiory jraval or water zuallly,




Spawning populations ia 3risteol 3ay are assassed by standsrde
ized aerial wny; setdasda descrided by L{sles (}.‘34‘?)"“/ and Licher
(195333‘{ ALl spawning grounds ars vianally survaysd ai lsast
twice during the spawning season, 13 additiosn, selected index
areas ares photograpned to proviis parsasnent records, sose Lagsusand
sicturss Swiag laken annunally. >Tom asrial zoversge and zround
3urveys 2ode in ihe nerisd from 19738 3o $he Dresend, tie mumbder of
Tian nasied (o saiurate each apawning ground has been sppraxiasted.
“he index o the spawning population af sach ground ls sxoressed as
4 percentages of the asxizmam affective nunber »f Ipawners.

“xamination »f the records »f 1adividual rounds aurverad
Juring the past 17 years ravesls thai magnitude and zonsiastenoy
Y Tesurns 0 Lhese grounds la not aavhasurd, vut falla into lavels
aceording 0 tne 37pe of ground, ~dout $5 parcent of the sristel
Zay rad salmou are agcoanocdated 55 (hres nujor Lynes of rupswning
Zrounds: )1 deaoh areas, 2) ripor? stresms, ) atreans ¢oanacde
ing laiee, “nile tinese Catagories could ba Turther subedivided, it

13 anrficiont for %the purvose »f $1s Daper %0 1iszilt tien thma.

1/ "leamurement 57 lalmon Snawning By deans of .arial

Shoseprachy®, Cacifle lassrman, fed. 1347,

27 tartal desiads af aseging —ed salmon “spalations
in eatern Alaska®, Surnael of 313117a Canwesanps,
isl, 17, lim, *, cisoep, 1337,
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Jench spowning lazos place on the flat aaallows of lake shores,
and 19 asonfined to areas whers undersround sewpages carry off vaats
Troducta and protact lhe sggs Irom Irsesing la She anallow woter,
inga spots are charactesrized by hilla rising abruptly Iroa she
vater adlacent to 3aallow aTess nsar the deacn, he »alorily of
apawning on the Jushagac syslesms today 13 tals $ype, e sysiems
»f the ivishak diver draineges suppors minor bheacn apawning, &a
1ows 3180 the Haknek Aiver syatamj however, tnis type of spawning
is nniaporiant in %he <gexzik apnd Ugaahikx distriass,

~unef? streams are the somson variaty found widespread, of
varyioz Laagdh and neading ia 2aimate tribataries or l:iclars in
the 2ilis, Hadn, meliing snow, or subaarface drainese resal$ing
Sroa Ylase, provide taos water for thias Sype, 3 FanofY atreans
are numerous aad ofian ssveral miiese in lamgth, tasi? Noteatinl
red salmon prodecsion 1a seaningly great. On Lhe Susbagak, saias
type la of negliglble importance; zhe Avichak besshes pravids
modersie spawaing, and those of %he aknek A 32all amouny;
aowevar, the principal spewning of the igagix and Ugzmahik tokew

Jiase on this iype,
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Coanesiing streama are tnose 3hat Sis Lhe many lazes 2f a
slagle drainage into ooe aystem, Ihey are saaragtertically short
and oreud, Faw are 20re faan a fav 3iles in lesxdih, and aswe gre
a8 A favw sundred yards From outlat %o moukh. ihia Sype nugporis
2 significant pars > Lae spawniag of the ‘mshagak, . viehnk and
Anknek, 4 loaser smount on the -gegik, and 13 unispsrtant on the
Ugasnix, <Todably lne greater jart of tae -vichak sail sSaknek
spavning fa aoceaxmodated Ty snia type,

Figure "AY showe fhe spewning rasurns o ine five anjor
Jristol Smy spawning dissriats axuresssed in nercentasss of
yaxizmam afTactive usilizasion of the spawning grouads >y Sype
of sround, as ¥ell xa u samsalion of those Taiurna in jotal,

The figures are compilsd Iros aurvey Pacorda of ile 70 moed
prominent spswalng grounds, inoldiag 13 veacnes, 25 ranoff
$5renmn, aad 27 connsctions, nly those zrouods wilh recorda
Zor niss or more years ars 1acluded, Tha average of eash Sypw
28 sacn 3yssem 13 3a0we to ladioate Lthe level of preduation,
Comf?izlanss of varistion, wniosn are inversely propsoriional 3o
2% geasiatency of returna 1 a smaller munier seans gTesler
soasistenay), ares 71,3 far desch areas, 79,5 for runoff sireans,
snd 52,9 £3r connegtions, From Sasse 4d2ia 13 is apparosnd that
in all ilatricty, spawning srounds of gonsecting streasms ~roduce
he larsent reiurns, nad wnat say e of (reater lsporsanca, e
auch dore sansliatest,  .ve¥ Sie pntire irisiol say (1airigs, inm
rinoff streams 13 Surn aspear mors arodactive [han seach arsas,

9iin the winor sxsension of ton nans«gsk,




0% wsasily abown graphiocally or ctherwise lg the comparatively
steady productiosn of comnecting sirsans 1a yoars of opverall poor
groduction, In many such years on sowe aystesms, ihe orly rosurns
2f effective numbers nave been %0 ihis $type. Thls pilenomenon nas
Daen Jar$ioulsrly soticeadle on tae Ywo Susaagex syatens,

ne greater affliclensy of apowaing grounds ou conrecting atrecss
2ay Ye dus $0 any of assvaral factors, ‘lore uanifsrm lemperaiure ranges
whish nermally ozcur on such grounda, and in parsicular nigher
ninimmas, coulid saslly be Jominant in conirslilng success af'haach.
Zarlisreshan-averace bhotches which usaally sceur aan ihess sirsans
may brinz out toe £ry al a Yime when predasors are less nuserous
oF 7orasisus or when dther conditions arm favorable Jor 3urvival.
Sarlier Rateonh could alao mean & longer growia neriod Selsrs asswsrd

zlzration, produsing larzer migraasts 2f sahanoed ocesn survival,
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“haiover She basic causs may e, 1% should ye dlscoversi ab
(ne sarlisst possidle dzte in §rﬁnr 50 ndtalin the ey 30 YilTarane
ial gurvivel sa all 3riatol Bay spmuning zroumis, sod thus serait
zatler Porecaating »f rans, Adeagsrcn i thias srobdlea zpounld be
nalsher costly aor A412710ull, and would invelve nainly comparisoa
af all aspsats of spawning and hstohiag of e thrme typas of
roand, Tarsilisead acgs in eartridges of plastlic screen aried
ia the gravel ak She 3ime of grastasd spawning aciivity la srounds
rasresentztive of asen 3f tue three aaior Lyves uad axawlnad al
ingeryala uniil zatoding woild reverl caelr Telalivs hatghing
aifloisncy. 3isalianesasly, a conatant redgerd of tespersiurss in
Lam zTavsl zad wWalar laveis would e and. Telasive time of Dateh
201 aspergance rom $he ravel of Yry would Se apied, ant tos ek
would e Jbservad fros time of naiton %o adul% atuge dhrough narkding
azdarissnta o dateraine relablive noriality in various 1ifs siagas
And wach importaad Taaiures as langia of Tresnwater resliionce and

3138 Ak 3ime of mligrntlon as arffacisd Uy iype 2f spewning ;round,




“xperimsntal work should alse Ds underssien %o doteranine iha
Zassidllity of greatly ineressing and stapilizing she nrodustisn of
ranaf? aireams arougn creation oF small artlficlal laxkes ia inalr
healiwataers adove present spswnlag grounds, ke prodwitlon of many
ayssans could Sims Da conaidernmdly asnanced, zs all have sors
ranoff streaxs Lhan any otber Sype, aad aoad of Sihmae GAYe DarYow
gorzes nesr idelr scurces waere amall, ssally-consiructsd sarsnfill
dams zould ! apound resarveirs, Cuch reservoirs would 20% have o
be undnly iarge, Jjulging Srom %ne zuccoesa 0f gresent conanoiing
a;fuass, some oY unlch Aave saly szall laxes i Lasir souroas et
Tis1d large returns, ia nany cazes sirsans could easlly e iverded
raroa<n existing lacas, if tne affiziency ol 3he aversse conusobing
3rean 20uld be comoined wilh fthe langsa of ias averags Tunalfl airess,
lhen Soeoresically a larze inoresase ia aalmon oroductioa gould be

agalaved,




It 13 $rue that sany factors otker than spawning or hateling
yweanan influosnce the survival of 3riatol Bay red sslmon, and 1%
saame anoureat that woad of irelr populatloa fluctussion 1z due o
varving ocsan survival; however zhim Fast that Shase Tavorsd apawne
tng grounds contizue o nroduce 2t & semalstenily hdigh rate 1
asraef Sast laitial 'ry nrodustion is refleciaed to some axtest in
avantusl sumbers 7 iulls, 4% Drosent it {3 n0% umasual Jor she
sonneating atreams of 4 aystem o have 200 apawners than Loa
Jrounds san offislently ascomamodaia, wnila aljacent rugof? atreems
are virsuaily sarren of fian, 7 ali of Inede atreams could de
souvePtad 19 Lihe aame oPoductivity lavel, tna nusnbers of flah
sarslas 4> 3oavninzg nesls ard hesnce availadle {or pagcing wenld e

sreatly incrwased,
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Pigara 4,--Comperison of spawning gronnd %types,

3h af bars, indlcate utilizailon of
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arsentage of naxioen

spawningz grouaxds in %erms of

olfaetive usilizatioa,



