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On average mainstem and tributary spawners mill in-river for 33 days up to 67 days.21 22 

Bendock, FMS 92-2 pg 41: 
The duration of time between tagging and death ( s tream life) was calculated 
for 282 fish that we re judged t o have s pawned (Ta ble 16). Mean s tream li fe 
was 33 days (SE "' 0. 609) and r ang ed from 8 . to 67 days. Stream life was 
significantly longer for tl" i but ary spawners (mean= 35 . 1 d , SE = 0.7428) and 
consequenLly f or early· run fish, Ll1an for rnainsLem spawr1t!rs (mean;: 30,3 d, 
SE= 0 .9846). Fi sh that spawned in Ben jami n Creek had t he longest st r eam life 
(41.5 J) and mainbtem spawners had the short es t ( 30 ,5 d) . 

Reimer RIR No 2A13-06 pg 36: 
early bound on the date when spawning could have begi.m. Chinook salmon with spawning 
destinations within the Kenai RiYer mainstem began displaying si'te fidelity to their evenhial 
spawning area as early as late June although in most years and river sections. no site fidelity was 
displayed until July. The median date for radiorngged Chinook salmon to begin displaying site 
.fidelity to their e\'entual spawning area Yaried between 12 and 21 August for all years and rinr 
sections. All radiotagged Chinook salmon with a mainstem spawning destination displayed site 
fidelity to their eventual spawning area by early September. Site fidelity lasted for 6-63 days 
(median 1-l days/. Spawning is assumed to have occurred toward the end of each fish's site 

Bendock, FDS 91-39, pg 37: 

Managemen t objectives for the chinook salmon fishery change on 1 July as late
run fi sh begin to ente r the river . To es cape the inriver r e creat iona l 
fishery~ early-run chinook sa lmon must ei ther enter tributary drainages or 
continue moving ups t ream be yond rkrn 80 in the mainstem . Twenty-two percent of 
t he r adio-tagged early-run fish never exited the area open to sport fi shing. 
On 2 July, 70% of the tagged early-run fish tha t were ultima t e ly judged t o be 
spawne rs r emained available to harvest in the lower 80 km of mains t em and 33% 
were s till vulnerable to harvest on 14 J u ly. Thus; early-run salmon remain 
vulnerab l e to harvest throughout much of the late run . 

21 Bendock, T., "Mortality and Movement Behavior of Hooked-and-Released Chinook Salmon in the Kenai 

River Recreational Fishery, 1989-1991," 1992. Fishery Manuscript No. 92-2, pg 41, 46 
22 Reimer, A , "Migratory Timing and Distribution of Kenai River Chinook Salmon, 2010-2013, A Report to 

the Alaska Board of Fisheries 2014." RIR No. 2A13-06 pg 36 (site fidelity up to 63 days) 
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The Bendock catch-and-release mortality study estimated 70% of early-run Kings were available to in-river, 
sportfish harvest in July.23 

Bendock, FMS 92-2 pg 41: 
The duration of time between tagging and death (stream life) was calculated 
for 282 fish that were judged t o have spawned (Table 16). Mean stream life 
was 33 days (SE-= 0.609) and ranged from 8 to 67 days . Stream life was 
significantly longer for tributary spawne rs (mean= 35.l d, SE= 0.7428) and 
consequently for early·run fish, than for mainsLl:ml spawners (mean = 30.3 d, 
SE= 0.9846) . Fish that spawned in Benjamin Creek had the longest stream life 
(41 . 5 d) and mainstem spawners had the shortest (30 . 5 d). 

Reimer RIR No 2A13-06 pg 36: 
early bound on the date \Vhen spawning could haYe begun. Chinook salmon with spa,Yning 
destinations within the Kenai Rinr mainstem began displaying site fidelity to their e,·entual 
spawning area as early as late June although in most years and riYer sections, no site fidelit:v was 
displayed until July. The median date for radiotagged Chinook salmon to begin displaying site 
fidelity to their ewnmal spawning area Yaried between 12 and 21 August for all years and rin·r 
sections. All radiotagged Chinook salmon with a mainstem spawning destination display·ed site 
fidelity to their eYentual spawning area by earl>· September. Site fidelity lasted for 6-63 da>'S 
(median 14 da:vs)8. Spawning is assumed to haYe occurred toward the end of each fish' s site 

Bendock, FDS 91-39, pg 37: 

Management objectives for the chinook salmon fishery change on 1 July as lace
run fish begin to enter the river . To escape the inriver recreational 
fishery, early-run chinook salmon must either enter tributary drainages or 
continue moving upstream beyond rkm 80 in the mainstem. Twenty-two percent of 
the radio-tagged early-run fish never exited the area open to sport fishing. 
On 2 July, 70% of the tagged early- run fish that were ultimately judged to be 
spawners remained available to harvest in the lower 80 km of mainstem and 33% 
were still vulnerable to harvest on 14 July. Thus, early-run salmon i:-emain 
vulnerable to harvest thi:-oughout much of the late run. 

23 Bendock, T., "Hook-and-Release Mortality in the Kenai River Chinook Salmon Recreational Fishery," 
1991. FDS 91-39 pg 37 
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A 2010-2013 tagging study showed that as late as July 31, more than 30% of tagged fish detected in 
open-to-fishing waters above Slikok Creek on the Kenai River were early-run, mainstem spawners. 24 

Reimer: 30% early-run, July 31 , 2013, Upstream: ..------------------......
2012, Downstream of Slikok C. 2012, Upstream of Slikok C. 
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Figure 14.-Propo,tion of rndiotagged Chinook salmon detected in the Kenai River Chinook sahnon 
,port fishery upstream and dommream of Slikok Creek by assigned spawning destination and cnny 
1iming. :ion and 2013. 

Note "Upstream of Shkok Creek" excludes tht closed and restncted fishing =as around Slikok Creek, Cemenrual Park, Funny 
Rlver, Morg.,n's Landing, and Killey River plus lhc Kena, Rlver upSU'cam ofand wcluding Sktlu Lac. 

46 

24 Reimer, A., "Migratory Timing and Distribution of Kenai River Chinook Salmon, 2010-2013, A Report to 

the Alaska Board of Fisheries 2014." RIR No. 2A13-06 pg 46 (early-run mainstem fish through July) 
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Over 90% of the early-run King return to the river was caught by sportfishermen in 1988. 5,946 (73% of 
escapement) of those were caught-and-released.25 

Bendock, pg 2: 

Between 1986 and 1991, an estimated 48,280 chinook salmon (32% of the catch) 
were released by anglers (Table 1). In the early-run component of the 1988 
fishing season, over 90% of the total chinook salmon return to the river was 
caught. The released component of that catch (5,946 fish) represented 73% of 
the estimated escapement. The fate of these hooked-and-released fish was 

25 Bendock, T., "Mortality and Movement Behavior of Hooked-and-Released Chinook Salmon in the Kenai 
River Recreational Fishery, 1989-1991" 1992. pg 2 (90% catch) 

http:caught-and-released.25
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PRODUCTIVITY 

Each run is composed of Kings of mixed parent (brood) years from 2 to 8 years earlier. 
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Jacks may be defined as young, sexually mature 3 or 4 year-old males that return to spawn earlier than the 
females of their brood year.26 

Heredity 72 (1994) 146 154 Received 3 Jt 
C' The Genetical Society of G1eat B111am 

Genetic, environmental and interaction 
effects on the incidence of jacking in 

Oncorhynchus tshawytscha (Chinook salmon} 

DANIEL D. HEATHi!, ROBERT H. DEVLINt, JOHN W. HEATHt & GEORGE K. IWAMA* 
Dapartment of Animal Science and tho Canadian Bacterial Diseases Network, University of British Columbia, 2357 Main 

Mall, Suite 248, Vancouver, BC, Canada V6T IZ4, t Department of Fislumes and Oceans, Canada, Wast Vanco uver 
l.aborotories, 4160 Marine Drive, Wost Vanc-0uver, BC, Canada V7V !N6 and ; Yellow Island Aquaculture Ltd, 1681 Brook 

Cresc1mt, Camµbe/1 River, BC, Canada ~W 6K9 

Jacking in chinook salmon. 011corlryncl111s rslw11')1Scha, is defined as sexual maturation of mal<:!s 
after at least I yenr in sea wnter. occurring I year prior to any of the femalcl> ol the <,ame cohnrl. /\ 

26 Daniel, D., "Genetic, environmental and interaction effects on the incidence of jacking in Oncorhynchus 
tshawytscha (chinook salmon)," 1994. Heridity 72 (1994) 146-154 pg 1 (def: jack) 
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In a 1984 study, 4 year-old early-run Kenai Kings were 27 inches in length and smaller, averaging 22 inches 
in total length. 27 

Hammarstrom, pg 100: 
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1984 Age-Length Correlation in Kings (Mid-eye to tail-fork lengths) 


EARLY RUN: LATE RUN: 

420 mm = 16.5" 4 yr-old (1 :2) 560 mm = 22" 4 yr-old (1 :2) 


690 mm = 27" 4 yr-old (1 :2) 780 mm= 31 " 4 yr-old (1 :2) 


Mean Length = 22" Mean Length = 26.4" 


Mean Weight= 7.71bs Mean Weight = 131bs 


660 mm = 26" 5 yr-old (1 :3) 670 mm = 26" 5 yr-old (1 :3) 


990 mm = 39" 5 yr-old (1 :3) 1,01 O mm = 40" 5 yr-old (1 :3) 


Mean Length= 31.3" Mean Length = 33.9" 


Mean Weight= 21.21bs Mean Weight = 27 .31bs 


790 mm = 31" 6 yr-old (1 :4) 810 mm= 32" 6 yr-old (1 :4) 

1,190 mm = 47" 6 yr-old (1 :4) 1,220 mm= 48" 6 yr-old (1 :4) 


Mean Length = 39.1" Mean Length = 41. 7" 


Mean Weight = 40.1 lbs Mean Weight= 48.7" 


950 mm = 37" 7 yr-old (1 :5) 970 mm= 38" 7 yr-old (1 :5) 

1,210 mm = 47.6" 7 yr-old (1 :5) 1,295 mm= 51" 7 yr-old (1 :5) 


Mean Length = 42.2" Mean Length= 44.4" 


Mean Weight = 48. ?lbs Mean Weight= 56.71bs 


27 Hammarstrom, S. , "Annual Performance Report for Kenai Peninsula Chinook and Coho Salmon," 1984. 

pg 100 (age-length table) 

http:1/l,...ri
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Kings have narrow-sense (strongly inherited) heredity traits including 1) age-at-maturity and 2) size-at-age. 

Hankin, pg 1: 

consequence of troll fishery :1arvest of inu11.:lturc salrn on. Results s uggest 

t l1at (a) heritability of age of maturity is rela tively llig11 ill tllis species 

( calculutcd h2 were 0 .49 o. 57 imd o . 39 0.41 for n1c1les <Jnd fc n1alcs, 

respect~ve ly) , ( b) inhentance of age of n1aturity of fe1nales appears to be 

independc:1t of uge of n1ule purcnt, and \c) ior c1 giver:. parental age, 11 ia:;tc:

growing11 progeny generally mature at younger ages, but (ct) progeny fron1 

older pc1rents JlC not generally s1nallcr at age than progeny from younger 

pacents. Inheritance of age of t11arurity therefore cannot be a sin1ple 

r c> flccion of inheritance of grovn:1 rate. \~1c te ntc:ltivcly propose the 

pg 348: 

kicker ( 1972) umrnari,cd the then a, ii bl infomwtioo on 

1nhcnrunc..: of ~c of m 1uril) in chil'IOtlk ,11fmon ba,cd on uch 

.. e• pe t I mating c pcriment,'' ( Em oo 'obk 19f-O. 

1%1; Donuldson ncJ Men , ... e11 I 61: l)onald~oo ind BonhJ:11 

197(1). He ooncludC4.l th l th· gcncc1c inJluenc on e of m,•tu 

nty t tmn, d th I mnlt und fem 11! a·~ arc to ,omc Cl.len1 


·tcnnm d inJcpcn~ntfy. Gene , lly. nldcr I •nd Jt1r er) r r

ent ,pmdu~ pri gcny th.ii m,11ured t old r ages nd lar er 

sites lhan did younger ( ind ,ma.llcr) parent,. 


lnhcrir net of e of ,n.. turt1} of hinOl ., lnH>l'I h ,ub 

,, ncial tmpu"" Jll."C for fi\ihcry m n.i 'cm(nC bccau~ il~·sclcc· 

th·c commcrd I '.tnJ pc,n fhheric, \h1U ctic l!!C com(>O'.\illon 

of .p.:awnin run, to~ arJ younr,-cr .tnd ~nulfer IJ h. Ruiter 


28 Hankin, D., "Evidence for Inheritance of Age of Maturity in Chinook Salmon (Oncorhynchus tshawytscha)," 
2011. Canadian Journal of Fisheries and Aquatic Sciences 50(2):347-358 pg 1, 348 
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Older, larger female Kings are more productive and may produce more than 4 times more eggs than 
29 30 smaller, younger Kings. 

pg 491: 

E. 	 Fecundity 
Chi nook s a lmon fecundity vari es by s tock an d the size of the 
f emale; however, northern stocks genera 1ly produce more eggs. In 
Alaska, the number of eggs ranges from 4,242 t o 17,255 per female 
(Morrow 1980, Burge r et al . 1983). 

491 

(Morrow, 1980, Burger, 1983) 

Morrow, J.E. , "The freshwater fishes of Alaska ," 1980. 

Burger, C.V., "Salmon investigations in the Kenai River, Alaska, 1979-1981," 1983. 


Hard, pg 774: 


captures a broad ra11ge of fisl1 sizes. Re111oval 
of the largest fish ,vill l1ave a disproportio11
ate itnpact because of tl1e contribution oftheir 
high fertility to popt1lation gro,vtl1 rate (Birke 
land a11d Dayton 2005· Hutchings and Fraser 

29 ADF&G, "Chinook Salmon Life History and Habitat Requirements," 1985. pg 491 (4 times) 

30 Hard, J., "Genetic Consequence of Size-Selective Fishing: Implications for Viability of Chinook Salmon in 


the Arctic-Yukon-Kuskokwim Region of Alaska," 2009. pg 774 (disproportionate impact) 
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In 1988, ADF&G estimated an early-run return of 57 8 year-old Kenai Kings, 1,413 7 year-olds, and 5,001 
6 year-olds. 31 

pg 14 1986 Age classes 
Table 2. Estimates by age class of the total number of early-run Kenai River chinook salmon, 1986-1990. 

A&• Claaa 

Yee.r 0.2 o. 3 0. 4 0.5 1.1 l.2 1. 3 1 , 4 l.5 l.6 2 . 1 2.2 2.3 2 . 4 Tut.al 

1986 

Estimate,d N\I.W>~r 4, S56 11 , 730 8,680 l , 906 0 0 27 , 080 

SE I, 755 4,239 3,195 703 19 9 , 79; 

:987 

Eat.iinat.ed Huinbe.r 0 386 9 ,653 14,863 589 0 31 101 25 , 643 

SE l 2S 2,080 -. 1--JZ 226 31 56 5 , 928 

1988 

Eo t.. imo t.wd Nw1ilc~ 0 JS8 3 , 088 U,077 J,Z7' s, 0 2 1 20 , 880 

SE 97 260 3H 231 40 21 0 

1989 

E1.t.1mat.ed Number 0 0 H9 2, 85J 12,789 1,665 0 18,065" 

SE 137 250 31l 195 0 

1990 

Eatimat.ad Number 0 0 800 2,818 6,540 646 0 10. soe0 

SE 133 214 241 114 

Includes 73 fish harvested in educational gill nets . 

b Includes 40 fish harvested in educational gill nets. 


31 Sonnichsen, S., "Estimates of Total Return by Age for Kenai River Chinook Salmon, 1986-1990," 1991. 
Fishery Data Series No. 91-69 pg 14 (1988 8 year-olds) 

http:Eatimat.ad
http:E1.t.1mat.ed
http:Eat.iinat.ed
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The nest ("redd") of a large female King may be as deep as 2.5 feet and larger than 150 square feet. 32 

pg 1688 redd depths up to 80 cm 

" Riverine egg HJmon c11p1h1, review of publl1lled dau •ncl 1mpllcatlon1 for scour 11uc11es. • by Paul Oevr1H. 1tt7. 
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32 deVries, P., "Riverine salmon egg burial depths: review of published data and implications for scour 

studies," 1997. Can. J. Fish. Aquat. Sci Vol 54 pg 1688 (redd depths) 

http:nvt\u.nn
http:6~-"1-11.tn
http:1uc,1run.r1
http:Vrnn,.k1
http:l.h,ntl.Oh
http:Onrin;.il
http:C"111.�ncr.li
http:Shquhld.11
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Because age-at-maturity is strongly inherited, young jacks return more jacks.33 Larger, older Kings at 
maturity beget larger, older Kings at maturity. 34 35 

pg 348: 

1970). He concluded chat the genetic influence on age of matu

rity is strong and that male and female ages are to some extent 

determined independently. GeneraJly , older (and larger) par

ents produced progeny that matured at older ages and larger 

sizes than did younger (and smaller) parents. 


Inheritance of age of maturity of chinook salmon has sub

stantial importance for fishery management because size-selec

tive commercial and sport fisheries shift the age composition 

of spawning runs toward younger and smaller fi sh. Rutter 


pg 355: 

maturity of progeny. The most meaningful estimates of herit 

ability from these experimentc; are probably those based on 

freshwater returns of mature progeny from the l 974 brood year, 

adjusted for ocean fishery interceptions of immature fish (i .e . 

hypothetical unexploited age composition of mature progeny , 

Table 6). These estimates, 0 .57 and0.40 for males and females. 

respectively, are similar to those reported by Gjerde (1984) and 

Gjerde and Gjedrem (1984) for Atlantic salmon (Salmo salar) 

(0.39 for males and 0.48-0.49 for females) (sec also Gjedrem 

1985) and by G all et al. (1988) for rainbow trout (Oncorhyn

chus mykiss) (0.38) (see also Tipping 1991). Iwamoto ct al. 

(1984) found that tendency for males to mature as jacks was 

also strongly dependent on male parent age in coho salmon 


Continued next page ... 

33 http://courses.washington.edu/fish450/Lecture%20PDFs/Salmon age and size at maturity.pdf 

Roni, P. , "Salmon age and size at maturity: Patterns and processes." UW-SAFS-Fish_ 450 pg 38 
34 Hankin, D. , "Evidence for Inheritance of Age of Maturity in Chinook Salmon (Onchorhynchus 
tshawytscha) ," 1993. pg 348 ("generally, ...'), pg 354 (tables) 
35 Hard, J., "Early Male Maturity in Two Stocks of Chinook Salmon (Oncorhynchus Tshawytscha) 
Transplanted to an Experimental Hatchery in Southeastern Alaska," 1985. pg 357 

http://courses.washington.edu/fish450/Lecture%20PDFs/Salmon
http:0.48-0.49
http:jacks.33
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Females mated with jack Chinook salmon 
produced more jacks and fewer old males than 

females mated with older males 

80 
Sired by jacks 

0>50
C: 
·c 
0. 
(/) 

~ 40 
~ 
:::i 

"O 
ra 20.... 
0 

?;?. 
0 

2 

Hankin et al. 1993. 

Hard pg 357: 
The difference in rates of early male maturity observed between the two 

stocks of chinook salmon supports previous findings that m.ale .age-at-ma
turity in this species is strongly heritable. The presence of early-maturing 

Hankin, 1993, pg 354 (white= male, black= female) : 
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Changing fish population structure to younger, smaller fish can lead to decreased reproductive potential , 
lower reproductive rates, loss of yield, increased variability in abundance, and fishery collapse. 36 

reduction in a\"eragi: ages and lengths (Ricker 1981 ). Altering the strnchire of a fish population 
to\YaHl smaller younger fish can lead to decreased fecundity (Walsh et al. 2006). lo,,·ered 
reprodnctiYe rati:s (\·enh1relli et al. 2009). loss of yield (ConoYer and Munch 2002). increased 
Yariability in abundance (Hsieh i:t al. 2006). and ultimately fishery collapse (Olsen et al. 200-1-). 
The consideration of the effects of a fishery on adult Chinook salmon can be complicated by a 
complex population sh1.1cture (Ricker 1980). enYironmental \"ariability affecting fish growth and 
smTi,·al (Kendall and Quinn 2011). or a nanu·ally skev,red life-history population sh·ucmre. 
Nonetheless. adult Chinook salmon returning to the Funny Riwr display a dissimilar popularion 
structme from other Southcentral . .\laska Chinook sa lmon populations. and appear to be hea,·ily 
skewed towards smaller younger fish (Table l: Figure 5: Roni and Quinn 1995). a classic sign of 
owr exploitation (Ricker 1981 ). 

36 Boersma, J., "Abundance and Run Timing of Adult Chinook Salmon and Steelhead in the Funny River, 
Kenai Peninsula, Alaska," 2013. Fisheries Data Series No. 2013-4 pg 12 
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The energy budget required for metabolic changes necessary for living in fresh water, migration, and 
spawning for Kings is visibly observable in changes in color and teeth during this phase. 
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CONTRIBUTING CAUSES OF DECLINE 
Overfishing and targeting the largest, most productive trophy Kings.Targeting large Kings 
contributes to "fisheries induced genetic selection" for younger, smaller, less productive returns.37 

"Fisheries Induced Genetic Selection" 

37 "Fisheries Induced Genetic Selection," a summary of research related to fisheries induced genetic 
selection-related research with Chinook and other species: 
https://www.youtube.com/watch?v=ousioCKX _ U4. 

https://www.youtube.com/watch?v=ousioCKX
http:returns.37


l 

PC19
41 of 74

ADF&G Sportfish Division continues to sponsor a trophy (more than 55 inches total length) , catch-and-keep 
King fishing contest even when other conservation measures are being taken.38 39 

ADF&G Sportfish Division endorses a "slot limit hook-and-release policy" (42-55 inches) that invites more 
hook-and-release mortality even on years like 2013 when early-run minimum threshholds had not be 

reached.38 39 

The slot limit policy combined with the trophy fishing contest encourages hook-and-keep retention of all the 
Kenai River's largest, most productive Kings (more than 55 inches long). 

ADF&G Trophy Fish Program 

Begich, pg 10 


If the [early-run] spawning escapement is projected to be less than 5,300 fish [lower threshhold 

of the Optimum Escapement Goal], ADF&G can implement trophy fishing provisions that 

prohibit the retention of Chinook salmon less than 55 inches in total length [allowing 

catch-and-keep retention of Kings longer than 55 inches], or close the Kenai River to retention 

of all Chinook salmon. Additionally, the plan contains options that enable fishery managers to 

protect early-run Chinook salmon in the mainstem of the Kenai River. These include restricting 

the use of bait and prohibiting the retention of Chinook salmon greater than 20 inches but less 

than 55 inches in total length upstream of the Sterling Highway Bridge, from July 1 through July 

14. 


Begich, pg 14: 

Because the low [2013] forecast indicated the early-run could sustain little harvest without 

jeopardizing achievement of the OEG, the department issued EO 2-KS-1-11-13 on May 9 

restricting the early-run fishery to catch and release trophy fishing effective May 16.... 

The preliminary inseason estimated escapement was approximately 2,033 

early-run Chinook salmon (Table 7). 


Begich, pg 18, late-run: 

By July 23 the projected escapement had declined below the SEG and 

an EO (2-KS-1-43-13) was issued restricting the remainder of the river open to sport fishing for 

Chinook salmon to catch and release trophy fishing effective July 25 (Appendix A4). 


Reimer, pg 43: 

38 Begich, R., "2010-2012 Annual Management Report and 2013 Recreational Fisheries Overview for 


Northern Kenai Peninsula: Fisheries under Consideration by the Alaska Board of Fisheries, 2014," 2013. 


Fishery Management Report No. 13.51 pg 10 (trophy fishing); pg 14 (2013 early-run) 

39 ADF&G, "Staff Comments to the Alaska Board of Fisheries," 2014. RIR.2a.2013.04 pg 44(slot limit) 


http:RIR.2a.2013.04
http:taken.38
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In water, of the Kenai Ri"·er open to king salmon sport fishing early-run regulations allow for 
the harYest of IO king salmon less than 10 inches _l)e'r day. and haIYest of one king salmon per 
day 20 inches or greater 111 le-ngtb and less than 46 inches or 55 inches or greater m length Any 
king salmon caught that is 46 mches or longer, but less than 5 5 wchec,_ must be released 
unharmed. The- non-retention slot limit ts 1n effe-ct from January 1-Juoe 30 in the Kenai River 
from the- mouth upstream to the Soldotna Bndge and from January I-July 14 for those waters of 
the Kenai Riwr from the Soldotna Bridge upstream to the outlet of Skilak Lake. 

43 

Continued next page ... 

Reimer, pg 44 [The 46-55 inch slot was changed to 42-55 inches in 2014]: 

If the spawning escapement i.-. projected to be less than tht" lower the end of the OEG, the 
conllllissioner shall. by EO. restrict as necessary the takmg of king salmon w the spon and 
guide-d spolt fisheries in the Kenai River to achieve the OEG usmg one of the followuig 
methods: 

(A) prohibit the rete11tion of king salmon less th.ai1 55 mchec; in length. except kmg ~almon 
less than 20 inches w length. do,-..-nstream from the outlt>t of Skilak Lake through June 30. 
and require that upstream from the Soldotna Bridge to the outlet of Sk:ilak Lake and in tbe
:\foose RiYer from its confluence with the Kenai Rin.•r upstream to the northernmost edge of 
the Sterling Highway Bridge. from July 1-July 14. ouly one tu1baired. ~mg:le-hook. artificial 
lure may be used and only k111g salmon less than 

(i) 46 inches m leugth and 55 inches or greater in length may be ret3med: or 
(ii) 20 inc bes in length and 55 inches or greater in length may be retained: or 

(B) close the sport and guided sport fishenes to the ta.king of king salmon m the Kenai RiYer 
(i) dowustrean1 from the outlet of Ski.lak Lake through June 30: and 
(ii) from July 1-July 14. upstream from the Soldotna Bridge to the outlet of Ski1ak Lake 
and in the Moose Ri,·er from its confluence with the Keruu R.!Yer upstream to the 
northernmost edge of the Sterling Highway Bridge 

Reimer pg 44, slot limit background: 
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BAC KGROl~D: Pnor to 2002. there was no slot limit w the Kenai Ri\·er king salmon sport 
fishery : anglers were permitted ro harvest king salmon regardless of the rot.al length of the fish. 
Ho\ve\"er, the department. along with the public. recognized a dechne in larger, older-aged king 
salmon return.mg to the Kenai Rt\·er during the e.irly run. Although the exact cause for the 
dechne 10 older king salmon dunng the early run is not tm<krstoocl the selective harvest or 
exploitation of larger. ocean-age~5 fish was the only practical factor that could ~ chrectly 
intfoenced by fishery managers. Therefore. at the depanment"s request. the Alaska Board of 
Fisheries (board) adopted a slot limir han-est restnctton in 2002 of 40-55 inches. This restnction 
almost completely eli.mw.1ted the han-est potential of ocean-age-5 fish. allowed the retenuon of 
rare record-s12ed fish. and allowed barnst ofyounger. smaller fish 

44 

Reimer pg 55: 

In 2003. rhe board adJusted the slot limit to 44-55 inches based on a department-recommended 
slot limit of 4 S-55 inches to protect the larger. older. ocean-age-5 king salmon returning to the 
Kenai Rt\·er during the early run. This slot limit allowed approximately 73°,o of the returning 
early-run stocks to be available for harvest. Within this slot limit. most {87%) of the ocean-age-5 
fish were protected. as were about 40°'o ofthe ocean-age-4 fish in the run. 

In 2008. the board relaxed the s lot lurut again to 46-55 inches to allow for more h.al'\"est during 
years of higher abtwdance. yet still protect ocean-age-5 king salmon. This slot hmit made 

http:return.mg
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In 1989, ADF&G estimated 5-day mortality for fish hooked-and-released once was averaged 10.6% (13% 
males). 40 

pg 1, Bendock 1992: 
early - run and 220 late-run fish that were tagged during the study. The 
a v erage mortality was 7.6% for All P.Xperiment$ combined, and ranged from 10.61 
in 1989 to 4.0% in 1991. In all experiments, small males suffered the highest 

pg 1, Bendock 1989: 

were recorded for each of the late-run fish that were radio-tagged. Mortal
ity was estimated to be 13 percent for males and 7 percent for females. 

40 Bendock, T., "Hook and Release Mortality of Chinook in the Kenai River Recreational Fishery," 1990. 

Fishery Data Series No. 90-16 pg 1, 41 (13% males, 7% females, 10.6% average 5-day mortality) 

Bendock, T., "Mortality and Movement Behavior of Hooked-and-Released Chinook Salmon in the Kenai 

River Recreational Fishery, 1989-1991 ," 1992. Fishery Manuscript No. 92-2 pg 1 (10.6% in 1989) 
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Although an average of 10.6% of the hooked-and-released Kings died within 5 days in the 1989 study, only 
40% of Kings caught, tagged, and released actually spawned. 41 

pg 21, Bendock 1989: 

Table 3. 	 Numbers of rsdlo•tagged chinook salmon in each classlficstion of 
5-day and ultimate fates during the late r un . 1989. 

Flve~Day Faces 	 Ulcimate Fates 

Spawner. • ... 40 
Survivor • • ••• G'.) Morta llcy ••...• 9 

Mortality .. ...• 9 Sport Harvest ..•.• 22 
Sc: t. Nut. •••.•• 9 

Sport Harvest .. ...13 Tag Net ... .. . 8 
Sot Not •• , •• , 6 Education Not , . • .•. l 
Tag Net ...... 7 Drop Outs ..•••. 7 

Education Net •... .. 1 Uplost ...... 3 
Unknown .. ,, ........1 Unknown •.• . ......1 

Total 100 	 Total 100 

pg 37, Bendick 1989: 

A total of 40 out of 100 radio-tagged fish were ultimately classified as 
spawners . The sample of spawning fish was comprised of 1, females and 25 
males that ranged in length from 560 mm to 1.130 mm and averaged 910 mm. The 

41 Bendock, T., "Hook and Release Mortality of Chinook in the Kenai River Recreational Fishery," 1990. 

Fishery Data Series No. 90-16 pg 21, 37 (40% spawn) 

http:spawned.41
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Over three years of study, the 1989-91 average early-run catch-and-release 5-day mortality was measured 
at 7.6%.42 

pg 1, Bendock 1992: 
e a rly-run and 220 late - run fi sh that were tagged during the study . The 
average morta lity wa ~ 7.6% foT ~11 expArimP.nts combine d, and raneed from 10 . 61 
in 1989 to 4.0% in 1991. In all experiments, small males suffe red the highest 

42 Bendock, T., "Mortality and Movement Behavior of Hooked-and-Released Chinook Salmon in the Kenai 

River Recreational Fishery, 1989-1991 ," 1992. Fishery Manuscript No. 92-2 pg 1 (7.6% average 5-day 
mortality, 1989-1991) 
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Out-migration. In 1989, in addition to 10.6% 5-day mortality, another 16% out-migrated from the Kenai 
river after catch-and-release, returning to the ocean where they were caught or otherwise disappeared.43 

pg 21 , Bendock 1989 (9 Set Net+ 7 "Drop Outs"= 16/100 = 16%): 

Table 3. 	 Numbers of radio· tagged chi nook 
S·day and ultimate fates during 

1''lve .. oay Faces 

Survivor . .. •• (i) 
Mortali ty • . .•.• 9 

Sport 	Harvest ..... 13 
See Net., •••• 6 
Tag Net ...... 7 

Education Net .. , •. ,1 
Unknown .••..i..Ja 

Total 100 

salmon in each classification of 
the late run , 1989, 

Ul t1ma ce Faces 

Spawncr.. ... 40 

Morcal!cy ••• , .. 9 


Sport Harvesc ..•. ,22 

St:L Nt:L,,,,,,9 

Tag Net., ..•. 8 

Education Net •.•.•. l 


Drop Outs. , .• . , 7 

Uplost ....•.3 


Unknown •. •• ...J. 


Total 100 

43 Bendock, T., "Hook and Release Mortality of Chinook in the Kenai River Recreational Fishery," 1990. 
Fishery Data Series No. 90-16 pg 21 (16% out-migration) 

http:disappeared.43
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A late-run 2010 tagging study resulted in 18% "drop-outs" or Kings that out-migrated the Kenai River after 
handling.44 

Reimer, pg 17: 

Table 4.-Fate of radiotagged Kenai Ri,·er Chinook salmon by tagging e,·ent, 2010. 

20 10 
RM 8.5. lllldm·er RM 8.5. tagging Total 

Run Fate N 00 X •o ~ 00 
Early run 

Drop-om 15 10· ·· 2 3° 0 17 s •·o 
Regurgitate 23 16°0 6 9° 0 29 13°0 
Censor 51 35°0 38 55°0 89 41 °o 
Migrant 57 39°0 23 33°0 80 37°0 
Total 146 69 215 

Late run 
Drop-our 6 1s •. 6 18°0 
Regurgitate 13 38°0 13 38° 0 
C'ensor 9 '.!6° o 9 26°. 
Ml8:!:aut 6 1s·~ 6 IS• . 
Total 34 34 

Totals 

Drop-out 2 1 12°0 2 3° 0 23 9•. 
Regurgitate 36 20°. 6 9•. 42 17•. 
C'ensor 60 33°0 38 55°'0 98 39°0 
Mi grant 63 35°0 :'.3 33°·. 86 35°0 
Grand to tal 180 69 249 

44 Reimer, A, "Migratory Timing and Distribution of Kenai River Chinook Salmon, 2010-1013, a Report to the 
Alaska Board of Fisheries 2014," 2013. Regional Information Report No. 2A13-06, pg 17 (18% dropouts) 



PC19
49 of 74

Effective hook-and-release mortality. Adding out-migration following catch-and-release to 5-day mortality 
amounts to a 1989 "effective mortality" of only once-caught-and-released Kings of up to 27%. 

10.6% 5-day mortality (1989) 
+ 	 16% out-migration ("drop-outs" in 1989) 


26.6% rounds to 27% 
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Add twice-hooked-and-released mortality to "effective mortality." In the 1989 study, 57% of Kings 
twice-hooked-and- released did not survive to spawn.45 

Bendock, 1989, pg 41 (4/7 = 57%): 

All of the chino,ok .salmon used in this study were hooked aud 1.tsl1:Sl:l~tsu al 

least once, and 22 of these fish (the sport harvested component) were angled 
at lesct twice. We confirmod &dditional hook and release events for 7 fish. 
One of these fish had tackle in its jaw from a previous event when we caught 
and tagged it, and the otharc wero caught, rcloaaod, and reported to us by 
recreational anglers. Three of these multiple recaptures survived to spawn, 
while one ~ac:h of the remaining fish was :i tiport harvcct, drop out, sot not, 
and tag net fate. A fish that was caught and radio-tagged on 27 July had 

45 Bendock, T., "Hook and Release Mortality of Chinook in the Kenai River Recreational Fishery," 1990. 
Fishery Data Series No. 90-16 pg 41 (twice-hooked 57% mortality) 

http:spawn.45
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According to ADF&G, in the related 1990 tagging study, Kings twice-hooked-and- released had half the 
survival rate and three times the river exodus, out-migration rate.46 

Bendock 1990, pg 48: 
All nf thP chinnnk i.silmon used in thii; i.tudy wPrP. honk.Pd And relPAi.Rd At lPASt 
once, and 43 of these fish (the sport harvested component) were hooked at 
least twice. Anglers reported additional hook - and-release events for 14 fish 
during the 2 years of study; thus~ nearly 20% of the fish in this study were 
hooked multiple times . The proportion of fish in this group that spawned was 
half o f the overall rate, while the proportion of drop outs was three times as 
high. Additional hooking events and subsequent injuries may explain the 
abrupt downstream movements we observed in some fis h that had penetrated 
several kilometers upstream . Furthermore, as catch rates increase in the 
sport f is hery, mor tality may also increase due to cumulative injury from 
multiple hooking events . 

46 Bendock, T. , "Hook-and-Release Mortality in the Kenai River Chinook Salmon Recreational Fishery," 

1991. Fishery Data Series No. 91-39 pg 48 (twice-hooked and more) 

l 

http:relPAi.Rd
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Disproportionate fishing pressure. Because the Kenai River downstream of the Soldotna Bridge is 
the most heavily utilized mainstem spawning area in both historical and recent ADF&G data, closures 
upstream of Slikok Creek have not conserved mainstem spawning Kings in proportion to abundance. 47 

Reimer, RIR.2A.2013.06 pg 55: 

JUSt below Slikol: C rttk (R.\I 18.5) Because the Ken:u Rffer downstream of the Soldotna B1idge 
(RM 21 ) tSc the most heaYity utilized mamstem spawrung area in both lustonc and re-cent data 
(Table ~ and Tables 11-1 :::!). closures upstream of Slikok Creek ha,·e uttle consernuon i.-alue for 
the large,;t spawn.1.llg aggregate. and wtll fail to conserYe mainstem spawrung Ch.wook salmon m 
p1opo1t1on to abundance. This situation i:. illustrated for .:!012 and 2013 Ul F1gute 20. Dunng 
both season:., consen·atton measures enacted downstream of Sltkol: Creek would more 
effecti,·ely consen-e nuunst~ spav:n1.0g Chinook salmon that spawn in all sections of the Ken:u 
R.i,·er drauiage Con.servat1on measures enac,ed down.sueam of Slikok Creel: are also applicable 
to more Cw..nook salmon becau.se most use of the area upstream of Shl:ok Cre~k by fish we 
monitored did not occur unrtl after the fishery closed (July 31 ) in both years (FLgute 20). 

47 Reimer, A, "Migratory Timing and Distribution of Kenai River Chinook Salmon, 2010-2013, a Report to the 
Alaska Board of Fisheries 2014," 2013. Regional Information Report No. 2A 13-06 pg 55 (proportion to 
abundance) 

http:becau.se
http:spav:n1.0g
http:RIR.2A.2013.06
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Exposure and stress. Motoring over and past spawning grounds and concentrated fishing pressure at 
"fishing holes" causes stress. 
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Long staging times averaging 33 days (up to 67)48 49 in the Kenai River mainstem adds exposure to Kenai 
River mainstem and tributary-spawning Kings. 

Bendock, FMS 92-2 pg 41 

The duration of time between tagging and dea th (stream life) was calculated 
for 282 fish that were judged to have spawned (Table 16) . Mean stream life 
was 33 days {SE : 0 . 609) and ranged from 8 to 67 days . Stream life was 
significantly longer for tributary spawners (mean= 35.1 d, SE= 0.7428) and 
consequently for early-run fish, Lhan for mainsL~rn spawnt!rs (mt!an - 30.3 d, 
SE= 0.9846). Fish that spawned in Benjamin Creek had the longest s tream life 
(41.5 J) auJ mainstem spawnex·s had the shortes t (J0 . 5 d) . 

Reimer RIR No 2A13-06 pg 36: 
early bound on the date when spawning could haYe begun. Chinook salmon \Yith spawning 
destinations within the Kenai RiYer mainstem began displaying site fidelity to their en~ntual 
spawning area as early as late June although in most >·ears and river sections. no site fidelity was 
displa\ed until July. The median date for radiotagged Chinook salmon to begin displaying site 
fidelity to their eYentual spawning area Yaried between 12 and 21 August for all :vears and ri,·er 
sections. All radiotagged Chinook salmon with a mainstem spawning destination displa:i,-ed sire 
fidelity to their e\·entual spawning area by early September. Site fidelity lasted for 6-63 dav!'J 
(median 1~ days/'. Spawning is assumed to ha\'e occurred toward the end of each fish 's site 

48 Bendock, T., "Mortality and Movement Behavior of Hooked-and-Released Chinook Salmon in the Kenai 
River Recreational Fishery, 1989-1991," 1992. Fishery Manuscript No. 92-2, pg 41, 46 
49 Reimer, A., "Migratory Timing and Distribution ofKenai River Chinook Salmon, 2010-2013, A Report 
to the Alaska Board ofFisheries 2014." RIR No. 2..Al.3-06 pg 36 (site fidelity up to 63 days) 
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From 2008-2010, the Kenai Watershed recorded at peak more than 700 outboard motor boats running the 
Kenai River below Skilak Lake simultaneously.50 

In recent years, the Kenai Watershed Fontm (KVvF) has documented more than 700 
outboard motorboats in simultaneous operation on the lower 50 miles of the river. 

5°Kenai Watershed Forum, ''Turbidity Monitoring on the Kenai River, 2008-201 O," 2012. 
http://dec.alaska.gov/water/wnpspc/protection restoration/KenaiRiverWQ/pdfs/KWF KENAI RIVER TURBI 
DITY REPORT.pdf pg 5 

http://dec.alaska.gov/water/wnpspc/protection
http:simultaneously.50
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EAST SIDE SETNET EFFECT 
Early-run. The Kenai-East Forelands section (Kenai River area and north) of East Side Setnetters has not 
fished the early-run at all in 30 years (1985)51 

• Their season doesn't start until July 8 at the earliest.52 

pg 267: 

From 1973-1983. all of the Upper Subd1stnct set gillnet fi shery opened on June ~5. In 
1984. that area of beach north ofKasilof RiYer opened on July 10. with an earlier operung 
based on an escapement tngger. From 1985-1996. the Kenai and East Foreland sections 
(F 1gure 11 8-1 ) opened ou or after July 1. \Yith au escapement tngger for an opening. as 
early as June 15. From 1997-2013. the Kenai and East Foreland sections <,et gillnet 
fishery has opened on or after July 8 

Eskelin, pg 8: 

ESSN commei·cial h.unsts are reported for 7 !>tatistical areas: Ni.rukhil: Beach {.?44-22). Cohoe 

Beach (144-22). ~ouih K-Beach (244-31 ). ~ orth K-Beach (244-32). Salamntof Beach (2.W-41 ). 

East Foreland~ (244-..fl). and Kuilof Ri\·er special h:!t';est are:i {KR.SHA) {244-25) (F1gw-e 2) 


The K.a.-ilof Section is composed of Nu:uk hil.: Beach. Cohoe Beach.. and South K-Beach The 

Keruu Section i!. compos~ of North K-Beach and Salamatof Beach. The East Forelands 

statnh cal area i;, 11s own section. but was grouped w1th the Kenai Section 10 this study. KRSHA 

is not commonly opt-11ed for fishing but has bttn opened at times ro concentra te hatTest of 

Kasilof River ::.ockeye salmon while im uinuzing han. The Ka~lof Section 
:est of o ther stocks 
opens the fint ~[onday or Thursday on or after 15 June but can ~n a!» early as 20 June 1f 

ADF &G estunates that 50.000 sockeye salmon n.re w the Kasilof Ri·rer before 25 June (Amsk.a 

Admin.istrnuw Co~ 5 A..\C 21 .310 b. 2.C.[1]). The Kenai and East Foreland!. sections do not 

open uurtl the firs t Monday or Thun.day on or after 8 July. 

51 ADF&G, "Staff Comments to the Alaska Board of Fisheries," 2014. RIR.2a.2013.04 pg 267 (Kenai-East 
Forelands Section) 

52 ADF&G, "Staff Comments to the Alaska Board of Fisheries," 2014. RIR.2a.2013.04 pg 267 (Kenai-East 

Forelands Section) 


http:RIR.2a.2013.04
http:RIR.2a.2013.04
http:244-..fl
http:earliest.52
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On years when Kasilof sockeye are running abundantly and early, the Kasilof section of the Eastside Setnet 
area sometimes will have fishing opportunity during last ten days of June.53 ADF&G describes their catch of 
returning early-run Kings as "insignificant."54 

Eskelin, pg 8: 
ESSN commemal han·ests a.re reported for 7 statistical areas: Ni.mlchik Beach (244-22). Cohoe 
Beach (14-4-2:!). South K-Beacb (144-31). North K-Beach (144-3!), Sa.lrunatofBeach (244-41). 
East Forel:wds (144-42). and Kas1lof Rlver specfal ban·est area (KRSHA) (244-25) (Figure 2) 
The Ka5ilof Section is composed of Nicikhik Beach. Cohoe Beach. and South K-Beach. The 
Kenai Secuon is composed of North K-Beacb and Salamatof Bettch. The East Forelruids 
statutical aiea is its own sectiou. but was grouped wtth the Kenru S~tion 111 th.is study. KR.SHA 
1s not commonly opened for fishing bu, has been opened at times to concentrate harvest of 
Kasilof Rh~r sockeye salmon while 1IW1Jnuzing ban-est of olbe1 stocks.. The K:mlof Section 
opens the first Monday or Thurnlay on or aftei- 25 June but can ~n as early as 20 June 1f 
ADF&G estimates thoI 50.000 sockere salmon are i..n the Kasilof River before 25 June (Alaska 
Admirustrahve Code 5 AA.C 2 1.310 b. 2.C.[1]). Toe Kenai and East Forelands secuons do not 
OJ>ffl unttl the fust Monday or Tbur!;day on or after 8 July. 

Begich, pg 7-8: 

-
Keoaitze Indian Tribal Association's educational fishery (Table 7). Commercial ha1vests of 

7 


early-nm Chinook salmon are considered insignificant. 


53 Eskelin, T. , "Mixed Stock Analysis and Age, Sex, and Length Composition of Chinook Salmon in the 


Eastside Set Gillnet Fishery in Upper Cook Inlet, Alaska, 2010-2013," 2013. Fishery Data Series No. 13.63 


pg 8 (Kasilof opening) 

54 Begich, R., "2010-2012 Annual Management Report and 2013 Recreational Fisheries Overview for 


Northern Kenai Peninsula: Fisheries under Consideration by the Alaska Board of Fisheries, 2014," 2013. 


Fishery Management Report No. 13-51, pg 7 -8 ("insignificant") 
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Genetic stock identification of Kenai tributary-bound Kings harvested by all Eastside Setnetters combined 
averaged .004 over the entire 2010-2013 seasons.55 

Eskelin, pg 35: 

H~u·ye~t by Re1>orting Group 

Propo11ious of harnst by reporting group were similar between years. Kenai Ril'er mainstem Wa$ 
the predominate reponing group. aYernging 0.69.:? (range: 0.643 to 0. 766) of the haJYesr each 
year. foUO\:red by Kasi/ofRh'er mainstem. anraging 0.290 trange: 0.2 13 to 0.330) (Table 15). 
Cook Inlet other a,;eraged 0.01-l of the har,;est (range: 0.002 to 0.020) and Kenai Rirer 
tJibutaries ,l\'eraged 0.004 of the han-est (range: 0.001 to 0 .0 1 l) (Table 15). 

55 Eskelin, T., "Mixed Stock Analysis and Age, Sex, and Length Composition of Chinook Salmon in the 
Eastside Set Gillnet Fishery in Upper Cook Inlet, Alaska, 2010-2013," 2013. Fishery Data Series No. 13-63 
pg 35 (.004 tributary spawners) 

http:seasons.55
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Eastside Setnetters objectively are neither the cause or nor a contributing factor to the decline of the 
early-run King fishery. 

On any year, the only significant harvests of the early-run Kenai Kings are by in-river sportfishmen. 

This is an obvious conclusion from the preceding statements. 
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Late-run. In 2013, all of the East Side Setnetters' late-run King harvest contributed .5% (½ percent) to the 
value of their sockeye salmon fishing harvest.56 

Shields, pg 6: 

CHI>OOK S..\L\10:,\" 

The 2013 GCI han·est of S.398 C'hinoo\:: ~on was the fifth sllll\llest since 1966 :ind was 

approximately 63°0 less than lhe prenous 10-year {1003-201 2) a,·erage annual har,;esr of 14.450 

fish (Appendice~ A.3. BL and B6}. The exYes~l valu~ for UC! Ch.Ulook !>almon in 20 13 was 

estimated at S2 10.600 dollrus. \\·lucb represented approximately 0.5~o of the total ex•,essel \·alue 

for all salmon (Append1....: B 7). 


Ap~ B- - P1re: of~ 

Ym (l:::Dook .. 5ocb,, ' . Cobo .. Plu ' ,. atmi .. TOQ! , ,. (I ,.19!; sm.m . - . s1·.-m.9'.!9 $00", S 3.359 82.L 9 S" , ) ; · .41: - . s:.~.99-i " ..... Ut.:~ A'S 
19S6 S915.1'S) 1 O", S 3&.6$3.9SO 13 3•, S:!..909.~l 6.Y, ~114.35"' l IS', Sil97.n3 ~.9' ' i 46.430J.ll 
191· ! 1.609.1 7" l 6'' \ 95.915,5.!l !i'-l.9' . s~"J.25'1 :11·. sg.i_.:3!) 0 l', \ l.l! :i.16S I!', j IOI.C>?9!S6 
1911 \ l.l~.115 0.9' , S lll.B7.736 91.3". H 73S..t63 ; 9", SdS093t 0 S' , 1 .:.1:-.,002 s 122.1r.ori'·..." ,
lffl SS03.49-l 1.4' , 1 56.19-1."53 95.0", S1,67-1.393 l E' , SS6.0l.: 0 ! ' . S.115535 o:r . S S!l.l'-USS 
19!1!1 HJS~ l l'. S.35.804.415 UO' . ~1A~l.! 6 0", S511.59! I•.. : , ' t !.~S.&:' 1:--. S40,671.938 . ,.1991 s.m.s~ .:! J•. l 12..:.;~j(J() I04". S1.996..0.W J3 !' . S5 . .!i1 oo-. SISH•..fOO ~1,.: ~1~9-·- . 
19il~ H>4.-!6cl 0.6', \ 96.D'..6.$54 S\6 O". S'.!..:!61.U: : 3•. S.;(,.4 ": () 4•. s-.:.).1.C.: o.~: ! 100.068.!SI 
19P3 S61',C92 ~ p& sl i,969,.;.:)9 911~. S I.OSI n 3 6' .t D6.935 0 l', S 3::1.~5 I.I', \30.016.EF 
1~ S 154:!191 !.!)' , ~ ig_-141.~2 S5.5' • H :?97J65 9 IS'. S l-lO.S4S 0 "';l e \ SJ!.121 ~4.., ! 3{.153..:!~ 
1995 s 47q•s !.?1 119.161,0'i S' I' , SU9S.35J 5.9", SH !l4 0 ,,. - . S l.023.9"..6 .. ,.. 521.014.~ 
19116 S402.9SO 14', s~..:3l57i 95.0". Saoo,.:13 J -~. S-H.3S6 QI', s .l..:5.'il os•, L?!l."E.lli 
19!1i B65.316 I ! ' • 1 ;i,,l39J36 97.I'. S4:µ31 · l.3~ , S 11004 O(r , S l·B ~4-1 04', Dl»l-1.2" 

J 1991 H t lJ'.S ~ &• r S 7.616.993 u.s·. S-"9".0SO 5. -· SW "S9 ' ,. s1.l1.~:s u•, SS.6SS.l.a5' . - ' ' 1~ s31;_..;.s1 16", S20.095.131 95.5'. H?911S' 16". ss~s 00', S l6S.0:.6 J ., s n.ru,..s,,s' . 
1000 ~ 1!3J6S 2.z9, Si.! 15,614 s· ,. - . ~ j~;a- -..,,. S47 06S 06', S 1'4.3SS ~J·. s u ss.· 1~ .......
1001 S 169.63-! -·-. S7.i.36.593 Sf2J•~ s~·.m 3r. \ 10,31- OJ'. S l il.093 l 4' , S ' :34.s>.SS 
1001 ~ 31j,0,J 2S' , S I0.5C.051 91 i'. S 3~.0,1 ~ I*> s1-1.92: 0 ••• Sl:H~I ! ~. i ! 1.6-'6;.)3 
1003 t mS40 -, <•... ,. t 11.!14.-53 953•. 5 B:.079 IO' , Si$60 (I l'' 599.&50 0 , •• S llil-t~S2 

·-»200-I S661.5.SO J - • i IM~i.114 93.S' , S~16.1.96 10', S 65.861 03' , S L19.'95 o~. S2':1.611.11:i 
1005 S611,l)OI 2 ~·, S ;oJSP.190 951•. S iOS,71)3 JJ•. H 1.713 00' . SlOl.123 0 3•. 1 Jl,670 ?Sli 

l , , 1006 SISli.133 .!A,•. Sll34Ul5 ti5" . Sfl>754 .!.P-. S1745•6 1 111.343 09', S13.!94.ln!' . 
100· S6!9.511 2 ""'>, 5 ~1.905.66" 93.~. H S3 110 2S,', S5JIP (I~'• 5 1-.1.156 0 6', \ 13.-!l U~! 
!00~ $5'W.l?O ;.;.- I S15.525.d~l 9l.0". S"Sl.SOI 2 9', S64519 (1 .i•. 5 "5.i"J ')j' ' 116.692.6S.2 
~ S266.548 I.S', i 13.-20.161 ~ I ', B 99'04 2...... 511.5g: 0 ;•, >l i5.L09 or, SH.573~ 

.,. ~~1010 s~.102 l .O". si2.m.m 911', S94;.909 "' . 5 235.990 0 .... s u-.s90 ~ 4•,. 5 3H"lt56 
1011 SW.ISP 11', \ 51J59)44 96 "" , S.:c6.o OS', S2•.51: (t l'• S6!1.n IJ', S 5Hl7.4~ 

~1011 se 1.1m 04', S 31J\~:'9t 9;~2·. \ ~so..;u J 4', S ~4.56S : s•. $ 1.45$.-15 -,.. 534.650111 
2013 S~!0.631 05', ~ :,-. "li.Ol'iP 93 9', SU6:J;5 3 4-e, SSJ.""S4 0 I', SL"1.IB 1 1•, ~ ..:o..:-L.9'0 

56 Shields, P., "Upper Cook Inlet Commercial Fisheries Annual Management Report, 2013," 2013. Fishery 
Management Report No. 13-49 pg 6 (Kings= .5% total exvessel value) 

http:1.905.66
http:13.!94.ln
http:S661.5.SO
http:34.s>.SS
http:SS.6SS.l.a5
http:30.016.EF
http:1.609.17
http:Sil97.n3
http:harvest.56
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Of the total King harvest by Eastside Setnet fishermen, 31.3% were bound for river systems other than 
the Kenai River according to a four-year genetic stock identification study.57 58 

68.7% of the Kings caught by Eastside Setnetters were bound for the Kenai corresponds to 31 .3% bound for 
other river systems. 

Fleischman 13-02, pg 5: 

Stock compos1hon of fish harvested U1 the Upper Subdistrict Set Gillnet fishery ( .. easts1de setnet 

fishery") was estimated by GSI in 2010 and 2011 (Appendix B). Estimates of the proportion of 

Kenai R.tver fish in the harvest (0.647 in 2010: 0.727 in 2011) were applied to eastside setnet 

harvests for those years. The 2010-201 1 average (0.687) was applied to ea5ts1de setnet fishery 

harvests for the years 1986-2009 and 2012. 


Average Kenai River Kings caught by Eastside setnetters = .692(mainstem) + 

.004(tributaries) = .696 Kenai-bound fraction of ESSN King harvest 


Eskelin, pg 35: 

H.1rnst by Reporting Group 

Proporuons ofharnst by reportulf group were sunilar between ye.ars. Ken01 Rwer mom.stem was 
the predonunate ~porting group. averaging 0 .692 (range: 0.643 to 0. 766) of the h:uve-st each 

year, followed by Kasilof Rii-er mamst~m. averaging 0.290 {r:uige: 0.213 to 0.330) (Table 15) 

Cook Inlet orllcr a\"eraged 0.014 of the hnn'est (range: 0.002 to 0.020) and Kenai Rn•cr 

Tributaries n,·eraged 0.004 of the harvest (cange: 0.001 to 0.011) (Table 15). 
 t 

Table 15.-Propomons ofESSN Chmook salmon han:ested by reporting group. 2010. 2011. and 2013 

2010 2011 2013 

R.e~roM Group Proporuon S:D Propomon SD Proportion SD Av~e 
Ken.u Rn"'!l mlrurane!l 0.011 0 010 0.001 0.00-I 0.001 0.004 0.004 

Km.uRn-w!IWD51em 0.6-B 0.037 0.667 0.040 0.766 00:23 0.692 

~of R.I\·l!I" mam.-tem 0.326 0.034 0.330 0.040 0 213 0022 0.290 

Cook lnler othe- 0.020 0.014 0.001 0.004 0.019 0.006 0.014 


57 Fleischman, S., "Run Reconstruction, Spawner-Recruit Analysis, and Escapement Goal Recommendation 

for Late-Run Chinook Salmon in the Kenai River," 201 3. Fishery Manuscript Series No. 13-02 pg 5 (.687 

factor) 
58 Eskelin , T., "Mixed Stock Analysis and Age, Sex, and Length Composition of Chinook Salmon in the 
Eastside Set Gillnet Fishery in Upper Cook Inlet, Alaska, 2010-2013," 2013. Fishery Data Series No. 13-63 
pg 35 (Kenai River King fraction) 

http:study.57
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According to a genetic stock identification study, in 2013, East Side Setnetters' catch of late-run Kings 5 
years old and older (large enough to be counted by the Didson counter inriver59) was 3.5% of the total run. 60 

5 year-olds and 6 year-olds are of average size (30"); large enough to be counted by the Didson counter. 

The Hammarstrom study maps those age-length correlations for late-run Kenai Kings. 

Eskelin, pg 34: .687 (kenai-bound 57 58
) x ( 455 (1.3 = 5yr-olds) + 557 (1.4 = 6 yr-olds) ) / 19,711 (total 

run size 1
) = .0352 = 3.5% : 

Table 14.-Ag:e. ex. and length composition of Chinook <,almon lrnrwsted in the £amide $et gillner 
Chinook Sahnou fishery. Upper Cook Iukt. Alaska. 2013 . 

A2c:: Class 

Sc::x Parameter 1.1 1.1 1.3 1.4 All ae:es 

Femaks 

H an-c::st by age 146 21 , ., ' _, _.., 

SE (hmTe&t by age) 24 19 35 

Samples by age 29 44 73 

Age composition 4.9°0 - .6° 0 12.5°0 

SE (age compo~it1011) 0 .8° 0 1.0°. 1.:::• o 
:-.lean length (mm) S39 959 911 

SE (mean length) 10 1 9 

).{ale , 

Har\"e&t by age 6 7S l .298 309 331 2.615 

SE thaiYest by age) 42 51 33 34 35 

Sam ple~ by age 167 1S6 66 -2 591 

Age compo&ition 12.7°0 43.4°•0 10.3° 0 11.1°0 s- ,o. 0 

SE (age compoi.itiou) 1.400 l .i 0 o 1.1 °o l. l O 0 1.1°0 

1'.lean length (nun) 414 589 86 1012 622 

SE (mean length / 3 ·' 9 8 8 

Both Sexes 

Har\"e&t by age 6iS 1.29S 455 557 2.9SS 

SE Orn1Ye~1 by age) 42 51 38 42 

Samples by age 167 1S6 95 116 664 

...\ge composition 22 .7% 43 .4 % 15.2°0 18.6°0 100.0°0 

SE (ag e composition ) [...J.Oo 1 -o. 0 1.3°·0 1.400 

l\!ean length (mm) 451 569 S3:! 986 658 

SE lmean lem:th) 3 3 7 6 s 
_'fore: \ "alue\ gi\·cn by :igc and , ex may not ~mu to total\ due to rouuding. 

Continued on next page ... 

59 Hammerstrom, S., "Annual Performance Report for Kenai Peninsula Chinook and Coho Salmon," 1984. 

Fredf-10-1(27)S32-1,2,4,5 pg 72 (table 13, age/weight/length data from 1985) Mean length of 4 yr-olds was 

26.4 inches. Mean length of 5 year-olds was 33.9 inches. 

60 Eskelin, T., "Mixed Stock Analysis and Age, Sex, and Length Composition in the Eastside Set Gillnet 


Fishery in Upper Cook Inlet, Alaska, 2010-2013," 2013. Fishery Data Series No. 13-63 pg 34 (age sex 

composition 2013) 




PC19
63 of 74

Mean length in the Hammarstrom table 13 below are translated to inches in the following 
table. Didson counter counts fish 30" and greater in length. This study allows mapping length 
to age. 

T.11bl,. 13, !iu...rtud .A1• / lhdJht/Lentcth O.ta froa Jlud•ble Sc::alH Collec-ce.d h o• Chi.nook $ah1on Tak.en 
t.n the lecreat.t.oo• I 1'1• heJ'y on cha- l•nai Rlv•r• 1915. 

At• c,... 1,2 1.) 1, 4 I.) 


Bronlol Yur ml mo Tm rm Olh t;'f Total 


Early Jl.un 

Nv,.aber 18 )9 225 12 0 294 

Peu:rnt 6. l 13 ,J 76.) 4. I o.o 100.0 

lAnjlh (•)Ill 660.990 790-1, 190 950-:1,2.10 

hn~i.t 4 11-700 71$-9 70 610-1 , 1,0 840-1,J.40 4)5- 1,)40
..... 619 8) 1 981 1,09) 946 
s.~. 64.3 b4.0 tt0 , 2 ll2.5 


Uelijl tt (k&) 

J l)Ojll:' 2.1-1 ,3 6,2•16,S 14.~-30.0 12. 7-JS.8 2. 7-35.8
' ..... 4.9 'll,7 17.5 2), I 16.l 


' S,D. 1.4 2,6 4, 7 9, 4 


~ 

18 ·59 ))9 ) 1 8NM• bar 

Perctnt ].9 12,8 73.5 a.o 1. 7 100,0 

t.enatb <->• 
k angw Sl0.770 680-1.uso 830-1 , 260 8 l lH,l20 380-1,210 380-1320 
Hun 6l9 05 1040 1087 776 1004 
S.D. S6,0 78. S 79.t 100,0 366.S 

Wfll&ht 0&) 
bn&• 2,3-8,2 7.0-19, 1 7,8•34,I 1(,8-) 6,4 0,8-26.8 O,B-J6 ,4 
Ua an 5.~ IJ.3 20,7 74 ,4 IS. I 19.4 
s.o. J.7 J,O 4.9 6.8 14.8 

• Lon1th1 ate ald .... :,o to t ork o f Lail, 

S,J), ,.. Standa1 d ~" hd~fl 


From Hammarstrom table 13, mean length of 4 yr-olds was 26.4 inches and 5 yr-olds was 
33.9 inches. 

1984 Age-Length Correlation in Kings (Mid-eye to tall -fork lengths) 

EARLY RUN: LATE RUN: 
420 mm = 16 5• 4 yr-old (1 :2) 560 mm = 22· 4 yr-old (1 .2) 


690 mm = 27" 4 yr-old (1:2) 
 780 mm= 31 " 4 yr-old (1 :2) 
Mean Length= 26.4" 

Mean Weight = 131bs 


Mean Length = 22· 
Mean Weight= 7.71bs 

670 mm = 26" 5 yr-old (1 :3)660 mm = 26" 5 yr-old (1 :3) 
1,010 mm= 40" 5 yr-old (1 :3) 

990 mm = 39· 5 yr-old (1 :3) 
Mean Length = 33.9" 

Mean Length = 31.3" 
Mean Weight = 27.31bs

Mean Weight = 21 .21bs 

810 mm= 32" 6 yr-0ld (1 :4) 

790mm = 31" 6yr-01d (1:4) 
 1,220 mm=48" 6yr-old(1 :4) 


1,190mm = 47" 6yr-01d (1.4) 
 Mean Length = 41 .7" 

Mean Length= 39.1" Mean Weight = 48. 7" 

Mean Weight= 40.1 lbs 


970 mm= 38" 7 yr-old (1 :5) 

950 mm = 37" 7 yr-old ('I :5) 1,295 mm= 51" 7 yr-old (1 .5) 


1,210mm =476" 7yr-01d (1:5) Mean Length= 44.4· 

Mean Length = 42.2" Mean Weight ::o 56.?lbs 


Mean Weight = 48. ?lbs 

http:840-1,J.40
http:950-:1,2.10
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Total run size= 19,711 1, 


From:Begich, R. "2010-2012 Annual Management Report and Recreational Fisheries Overview... ," 2014. 

Fishery Management Report No. 13-51 , pg 100 (run strengths) 

T!!blc S.-Lue.nu1 Kc11.1i Rr.-er Chi.ncol.: ..:il.mon popubtiou d."'·'· 198~:: 013 

Yrar 

llc<p 
Crttk 
!\fannC' 
Jbms~ 

Eas.nl~ Drift,.,_, Guin« 
lbn't'i.l~ -· Comm 

&Pl'"" 
Km.utzr PG 

Educ;\ttOIW ~ub' Q.i_en• 

Spot, 
Iur\·~1 
Bdow 
Sc.w'• 

Innw-rR.lm 
E<,tinl.'11N 
bv~ 

Span 
H3r\'("!.I 

Above 
Soo>t'• 

C:itdi-;i:;,,d
R.dt3,;,c 

Morohr.J 
Sp:muUl1 

E,cao= 
To,,! 

R"" 
¥...:11''r<J ..... 

1966 373 13.619 1100 XO :,..'!) :,..'!) XO :so 62.740 9.871 ~16 5.:!5S2 r .S.H 0..3:?5 
1987 i31 14 536 ~.731 :,..'!) XO :,..'!) :,35 '.','!) 61 sso l3, IOO U3 50.3.!7 SL7S3 -0.3S5 
196' 
1!>89 

g9:, 
8:?I 

8.Sl-1 

7.--198 
l.HO '.','!) 

:,..'!) 

:,..'!) 

:S'D 

:,..'!) 

-
:,..'!) 

:S'D 

61.~60 

36,370 

19695 

9,091 

176 ,. 4l ,SS9 il.S16 

:?6.591 -H.711 

0."4'!5 

0-IOS 
1>90 
1991 

963 

l.~3 

1.S-H 
3.301 

m ,., 91 

130 

:S'D 
XO 

13 
,ss 

!'-"D 
'.','!) 

'.','!) 

:,..'!) 

H.:00 

38,940 

6.897 
,_903 

09 

16 

: 7,.!.H 38...183 

31.0!1 "'3SS7 

0 .?9:. 

0293 
J~: l..!69 7,363 J~ 50 ;\'!) -10:? :S'D 41.:?90 15S6 '.::3-1 3-U-00 Sl.700 0333 
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