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From:
Sent:
To:
Cc:
Subject:
Attachments:

Reimer, Adam M (DFG) <adam.reimer@alaska.gov>
Tuesday, June 25, Z01i i:25 pM
Berkhahn, Patti
Czarnezki, John
RE: FW: unsubs
Berkhahn_Killey River Chinook locations 201 0-1 2.xlsm

Here are the locations of radio tagged Chinook salmon tracked from the air since 2010.

Tim and Robert led projects where we handled Benjamin Creek Chinook for genetic sampling within the last decade.

Adam

From : Berkha hn, Patti [mailto : pBerkhahn@borpug 
h. kena i,gk. us]

Sent: Tuesday, June 25, 2013 10:12 AM
To: Reimer, Adam M (DFG)
Ccr Czarnezki, John
Subject: FW: FW: unsubs

Adam,

Can you please send me any data you have on Chinook or other salmon species for the Upper Killey River? we are
looking for documentation to substantiate the inclusion of the Upper Killey in the Anadromous Waters
catalog. Locations of fish sighting or handling would also be important.

Thanks,

Patti Berkhahn
Habitat Biologist lll
ADFG, Habitat Division
River Center
514 Funny River Road
Soldotna, AK 99669
907 774-2476
(State agency housed in Kenai peninsula Borough Building)

From: Gates, Kenneth [mailto:kenneth gates@firus.qovJ
Sent Tuesday, June 25, 2013 10:03 AM
To: Berkhahn, Patti
Subject: Re: FW: unsubs

Patti here is the report from last year. Probably wouldn't matter since 98% of the watershed is designated
federal Wilderness area within the KNWR. ADFG also has telernetry data for Chinook. Adam Reimer would
be the contact' Table 3 in the report give info on species other than ihinook, primarily sockeye for anadromous
fish. --Ken
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Abundance and Run Timing of Adult
Chinook Salmon in the Killey River, Kenai
Peninsula, Alaska, 2A12
Alaska Fisheries Data Series Number 2013-5

Kenai Fish and Wildlife Field Office
Soldotna, Alaska
Aprif, 2013



RlcA's

The Alaska Region Fisheries Program of the U.S. Fish and Wildlife Service conducts
fisheriesmonitoring and population assessment studies throughout many areas of
Alaska. Dedicated professional staff located in Anchorage, Juneau, Fairbanks and
Kenai Fish and Wildlife ffices and the Anchorage Consbrvation Genetics Laboratory
serve as the core of the Program's fisheries management study efforts.
Administrative and technical support is provided by staff in the Anchorage Regional
office. our program works closely with the Alaska Department of Fish ind GIme
and other partners to conserve and restore Alaska's fish populations and aquatic
habitats' Additional information about the Fisheries Progiam and work conducted by
our field offices can be obtained at:

COilSERVING

http:/ialaska.firs. gov/fl sheries/i ndex. htm

Disclaimer: The use of trade names of commercial products in this report does not
constitute endorsement or recommendation for use by the federal government.

The Alaska Region Fisheries Program reports its study findings through the Alaska
Fisheries Data Series (AFDS) or in recognized peer-reviewed journati. the AFDS
was established to provide timely dissemination of data to fishery managers and
other technically oriented professionals, for inclusion into agency databa]ses, and to
archive detailed study designs and results for the benefit oifuture investigations.
Publication in the AFDS does not preclude further reporting of study resuTts through
recognized peer-reviewed joumals,
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Abundance and Run Timing of Adult Chinook Salmon in the Killey
River, Kenai Peninsulao Alaskr, 2012

Kenneth S Gates and James IC Boersma

Abstract
Chinook salmon Oncorhynchus tshawytscha retuming to the Kenai River support
one of the largest sport fisheries in Alaska that requires accurate and timely in-
season management. To assess current sonar escapement estimates, the Alaska
Department of Fish and Game and U.S. Fish and Wildlife Service have initiated a
joint project using an independent model to estimate stock-specific abundance and
run timing of Chinook salmon using a combination of weirs, radiotelemetry, and
harvest information. As part of this joint project, a fish weir equipped with an
underwater video system was installed and operated between l6 June and 7
August 2012 to estimate abundance and characterize the demographics of adult
Chinook salmon retuming to the upper Killey River. The total number of
Chinook salmon estimated to pass the weir was 1,602 (+106, 95% Prediction
Interval). Peak weekly passage of Chinook salrnon occurred between 15 and1l
July. Females comprised 42o/o of the Chinook salmon escapement. The average
estimated mid-eye to fork length of male and female Chinook salmon was 758
mm (SE = 95) and 880 mm (SE:31), respectively. Ages of Chinook salmon
determined from scale analysis ranged between 3 and 6 years. Non-target species
enumerated included 525 sockeye salmon O. nerlm,369 Dolly Varden Salvelinus
malma,5 Arctic grayling Thymallus arcticus,3 round whitefish Prosopium
cylindraceum,2 rainbow trout o. mykiss, and I pink salmon o. gorbuscha.

Introduction ,(

Chinook salmon Oncorhynchus tshawytscha retuming to the Kenai River support popular sport
fisheries that require in-season management. The Chinook salmon fishery in the Kenai Riv-er is
considered one of the largest in Alaska (Nelson et al. 1999) and often exceeds 250,000 fishing
hours annually @skelin 2010). The retum of Chinook salmon is divided into two separarc
escapements based on run timing and are managed accordingly using the Kenai River and
Kasilof River Early-Run King Salmon Conservation Management Plan (5 AAC 56.070) and the
Kenai River Late-Run King Salmon Management Plan (5 AAC 21.359). To meet the
escapement goals outlined in the management plans, the Alaska Department of Fish and Game
(Department) implemented a sonar program in 1984 to estimate the run strength of Chinook
salmon returning to the Kenai River. Since the inception of this program, several changes have
been made to improve the technology and methodology used to differentiate between Chinook
salmon and more numerous sockeye salmon O. nerka,which migrate concurrentll'during both
the early and late run. The most recent change is the transition from the traditional sptit beam
sonar to a newer Dual Frequency Identification Sonar (DIDSONTM).

Authors: Kenneth S. Gates is a fisheries biotogist and James K. Boersma is fisheries biological technician with
the U.S. Fish and Wildlife Service. The authors can be contacted through the Kenai Fish and Wildlife Field
office,43655 Kalifomsky Beach Road, soldotn4 Alaska 99669;or kenneth3ates@fus.gov and
james_boersma@fu s. gov.
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In general, early-run fish primarily spawn in Kenai River tributaries within the Kenai National
Wildlife Refuge (Refuge) whereas late-run fish spawn in the mainstem Kenai River mixed
among several different land ownerships. Chinook salmon returning to the Killey River are
considered part of the early run. The number of early-run Chinook salmon returning to the
Kenai River has been estimated since 1987 using sonar located at river kilometer (rkm) 13.
Sonar passage estimates have ranged from 7,162 to 27,080 fish betu,een 1986 and 2el0 for the
early run (McKinley and Fleischman 2010; Alaska Department of Fish and Game, unpublished
data). These estimates provide the basis for estimating spawning escapement and implementing
the aforementioned management plans that regulate harvest in the in-river sport fishery. Har",,eit
of early-run Chinook salmon occurs primarily by sport anglers in the Kenai River below Skilak
Lake during May and June. Harvest also occurs, although not in great numbers, in three other
fisheries: the Central Cook lnlet marine sport fishery, the Upper Sub-district set gillnet
commercial fishery, and an in-river educational fishery (McKinley and Fleischman 2010). Sport
harvest of early-run Chinook salmon is monitored by the Department through an in- river cree I
survey between the Warren Ames Bridge (rkm S) and the Soldotna Bridge (rkm 32) and through
the Statewide Harvest Survey between the Soldotna Bridge and Skilak Lake (rkm 80). From
1986 through 2010 annual sport harvest has ranged from 899 to 15,209 fish and has averaged
5,317 fish (Jennings et al.20l0a,20l0b;McKinley and Fleischman 2010;Jennings etal.20lla,
201 lb). On average, about 72Yo of the sport harvest occurs below the Soldotna Bridge. Much of
the annual variation in harvest since 1986 can be explained by fluctuations in run strength,and in-
season liberalization or restriction of the sport fishery.

Radiotelemetry studies conducted during the early 1980s, 1990s, and most recently from 2010 to
2012 provide some insight regarding the migratory behavior and spawning distribution of early-
run Kenai River Chinook salmon. Bendock and Alexandersdottir (1991, 1992) foundthat most
radio-tagged early-run fish spawned in larger tributaries such as the Killey (42oh to 640/o) and
Funny (24% to 2lo/o) rivers while the remainder spawned in smaller tributaries (6% ta l0o/o) and
the main-stem Kenai River (9a/o to 2S%). Similarly, Burger et al. (1985) found that 56%o of
early-run fish spawned in the Killey River, l8o/oin the Funny River, lSYointhe mainstem, and
5%o in other Kenai River tributaries between i 980 and 1982. Information collected during 201 0
and 201I indicates similar results with the majority of the early run returning to the Killey River
(48o/oto 58Yo), main-stem Kenai River (24a/oto 37o/o), and the Funny River (l lo/oto lZ%)(Adam
Reimer, Alaska Department of Fish and Game, personal communication).

Run timing and spawn periods can vary between tributaries depending on their locations within
the Kenai River watershed. Peak spawning times are thought to occur between 17 and 27 July in
the Killey River based on a small sample size (N:36) of radio-tagged Chinook salmon between
1980 and I 982 (Burger et al. 1985). This timing is similar to the 12 to 22 July period that Burger
et al' (1985) identified in the Funny River. Median passage dates through a video u'eir located in
the Funny River ranged from 29 June to 1 2 July between 2006 and 201 I (Gates and palme r 2007
and 2008; Gates and Boersma2009a,2009b, and 201 l, Boersma and Gates z0l2).

Differential run timing makes some early-run Chinook salmon susceptible to harvest throughout
most of July when the in-river sport fishery is targeting late-run Chinook salmon (Bendoglgand
Alexandersdottir I 992). Harvest of tributary spawners can also occur when entry times inio
tributaries are delayed due to extended milling behavior that has been documented in the main-
stem Kenai River. Burger et al. (1983) identified one radio-tagged Chinook salmon that milled
near the mouth of the Funny River between I and 28 July before entering to spawn. Bendock
and Alexandersdottir (1992) also observed similar behavior and noted that early-run Chinook
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salmon mill for extended periods in the main-stem Kenai River at or below their destination
confluence. Funny River spamers particularly exhibited this behavior along the south bank of
the Kenai River between rkm 45 and 48 (Bendock and Alexandersdottir 1-992). Similar milling
behaviors have been observed by Liscom etal. (1978) for Columbia River Chinook salmon
tributary spawners, which can spend 6 to 38 days near a confluence before entering ro spawn.
Because information is limited about run timing of specific tributary populations,
disproportionately harvesting early or late in the run could be detrimental to r*uil", populations
of early-run Chinook salmon (McKinley et al. 2002).

The need for an independent evaluation of the Department's sonar program and the need for
more detailed information on specific spawning populations prompted the developrnent of this
cooperative study between the Department and the U.S. Fish and Wildlife Service (Service).
This co_operative project identifies several objectives and associated tasks aimed at collecting
new information pertaining to the abundance, run timing, and age, sexo and length (ASL)
compositions of Chinook salmon populations throughout the Kinai River watershed.

Initially, this study was to be implemented in Benjamin and Quartz creeks. Benjamin Creek is a
tributary to the upper Killey River and important Chinook salmon spawning habitat. euartz
Creek is a tributary to Kenai Lake and is known to support important rpu*ning and rearing
h,abitat for several species of Pacific salmon Oncorhynrchus spp. including Chinook salmon
(Johnson and Blanche 2011). As planning and feasibility of the study progressed, the
Department and Service decided to relocate activities associated wittr nenlamin ireek to the
main-stem Killey River approximately 8 rkm below the confluence of Benjamin Qyeek. Because
of above average snow melt during the spring, we were not able to install the euartz Creek weir
and the Quartz Creek objectives were not met during 2012.

Specific objectives of this study were to:
I " Enumerate the daily escapement of adult Chinook salmon passing video weirs located in

the Killey River and Quartz Creek;
2. Estimate the age and sex composition of the Chinook salmon escapement past the Killey

River weir from 15 June through 15 August such that the estimater fo. ruih group are
within l0 percentage points of the true values 95% of the time;

3. Estimate the mean length of Chinook salmon in the Killey River by sex and age.

In addition to the study objectives, the abundance information collected from the Killey River
will be used in conjunction with abundance estimates produced from other tributapies with weirs
throughout the Kenai River watershed (i.e., Funny River, Slikok Creek, and Russian River) to
populate a stock specific abundance and run-timing (SSARQmodel developed by the
Department. The SSART model will produce an independent abundance estimate for Kenai
River Chinook salmon which will be used to investigate bias associated with the abundance
estimates produced by the Department's DIDSONTM. This report outlines information pertaining
entirely to the successful operation of the video weir in the main-stem Killey River and does not
address methods associated with the Department's ssART model.
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Study Area

The Killey River is a tributary to the Kenai River. The glacially turbid Kenai River originates in
Cooper Landing at the outlet of Kenai Lake and terminates at Cook Inlet 132 rkm down river
(Figure I ).

The Killey River (60.47943'N and 150.61700oW; WGS34) drains approximately 596 km2 and

flows almost entirely within the Refuge except the lower 1-2 rkms that transect through a

cornbination of state and private lands. The Killey River is glacially fed for most of the year.

Water clarity diminishes beginning in late May and early June and remains turbid through late

fall. Most of the upper watershed is vegetated with stands of large cottonwood (Populus

n.ichocarpa) and spruc e (Picea spp.) with patches of alder (Alnus sinuata) along the stream

banks (Moser l99S). The lower watershed flows through an unconfined alluvial plain and is

vegetated with grass, willow.Salrx spp., spruce and cottonwood. Within the upper watershed, the

substrate is primarily gravel and cobble mixed with boulders. The majority of the river channel

is steep in gradient with variable sinuosity. The Killey River is thought to support greater than

half of the early-run Chinook salmon returning to the Kenai River based on past and present

radiotelemetry studies (Burger et al. 1985; Bendock and Alexandersdottir 1991 and 1992; Adam
Reimer, Alaska Department of Fish and Game, personal communication). The video weir was

located in the Killey River approximately 45 rkm above its confluence with the Kenai River

6A.280795oN and -150.44001l"W; WCS 84).

FIcURE l. 
-Map 

of the Kenai River illustrating weir locations.
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Methods
Weir and Video Operations and De.rign

A resistance board weir and underwater video systeln was operated in the Killey River
approximately 45 rkm above the confluence with the Kenai River from l6 June through 7
August 2012' The weir was constructed using a combination of floating resistance boird panels
and rigid-picket panels, The floating resistance board panels rvere constructed using
specifications outlined by Tobin (1994), with minor changes to some materials, panil width, and
resistance boards- The panels were attached to a steel rail anchored to the river bottom and were
configured to pass fish near the deepest part ofthe channel through a fish passage panel. The
rigid-picket panels were installed between the bank and bulkhead of the rssistarlce board weir to
create a fishtight weir. The rigid-picket panel framework was comprised of an ..A,' frame
constructed from three pieces of 6,4-cm aluminum angle and trvo additio nal 2.1-m pieces of
aluminum angle, drilled with 28.6-mm holes every 3.2 cm, spanning between the bulkhead and
the "A" frame. Individual pickets were inserted into the framework by sliding them through the
drilled holes. Pickets were schedule 40 aluminum pipe measuring 25-mm in iiameter Uy i'.f-m
in length. Upstream fish passage was monitored uiing a live trap and underwater video
monitoring system. The live trap facilitated biological sampling and was attached..upstream of
the fish passage panel. The video system, consisting of a sialed camera box and fish passage
chute, was attached upstream of the live trap.

Setup and design of the video system was similar to that used by Boersma and Gates (2012) in
the Funny River. One underwater video camera was located inside a sealed video box attached
!o the fish passage chute. The video box was constructed of 3.2-mm aluminum sheeting and was
filled with filtered water. Safety glass was installed on the front of the video box to allow for a
scratch-free, clear surface through which images were captured. The passage chute was
constructed from aluminum angle and was enclosed in plywood isolating it-from exterior light,
The backdrop of the passage chute could be adjusted laterally to minimiie the number of fish
passing through the chute at one time and to push fish closer to the camera during turbid water
conditions. The backdrop could also be easily removed from the video chute whiq diny and
cleaned or replaced with a new one. The video box and fish passage chute *"r. u.iifi"latty lit
using a pair of 12-V DC underwater pond lights. Pond lights were equipped with 20-W bulbs
which produced a quality image and provided a consisteni ,our"" of iighiing during day and
night. All video images were recorded on an extemal 500 gigabyte haid dri*ve at 21. frimes-per-
second using a computer-based digital video recorder (DVR). Fish passage was recor ded 24
hours per day 7 days each week. Stored video files were reviewed daily. Th" DVR *u,
operated with motion detection to minimize the amount of blank video footage and review time.
The underwater camera, lights, DVR and monitor were powered by 110-V At inverted from 12-
V DC. Power was supplied using five 120-W solar panils wired in parallel and one 240-W
thermoelectric generator. Power storage consisted of four 400-Ah 6-V DC batteries wired in a
series-parallel circuit to produce l2-V DC.

Biological Sampling :l

Age, sex, and length samples were collected from Chinook salmon using a temporally stratified
sample design (Cochran 1977) because abundance, age, size, and ,"* u6 thougirt to vary
throughout the migration. Sampling effort was divided into four strata and was scaled in real
time to consistently sample l0 to 20 percent of the run from one stratum to the next. Strata were
divided b1'the estimated date in which each quartile was expected to pass, 6 June to 7 July, g to
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l4 July, 15 to 21July, and 22 luly to I I August. Samples were collected in as minimal amount
of time as possible within each stratum to mlnimize effort.

The ASL sampling consisted of sex determination, length measurements, and scale collections.
Sex was determined.by observing external morphologic characteristics during video review and
stratified ASL sampling, providing a complete censui of gender. Females were identified as

llaying blunt-shaped heads, presence of an ovipositor (ASL sampling only), and a round-shaped
belly, whereas males generally exhibit a prolonged head accompanlJa *ittr.u kype, a graduai
dorsal hump, and a stream-lined belly. Length measurements for Chinook salmon were taken to
the nearest 5 mm from the mid-eye to fork (MEF) in the tail and from the tip of the nose to the
fork in the tail. Scales were removed from the preferred area using methods described by
Mosher (1968) and Koo (1962). The prefened area is located on the left side of the fish, two
scale rows above the lateral line and on a diagonal from the posterior insertion of the dorsal fin to
the anterior insertion of the anal fin. Four scales were taken from each Chinook salmon,
mounted on gummed cards, and pressed on acetate to make an impression. Chinook salmon
scales were aged by the Service.

Data Anolysis

Abundance. -A three parameter peaked Gaussian nonlinear regression (Bates and Chambers
1992) was used to estimate passage and prediction intervals (PIj for dates with either no or
incomplete observations using the "nls" function of R version2.l5.l (RDCT 2012). Themodel
was defined as

l-.od',-0,)'f
7,=P4rL \ 9' ) J

where /1 is the passage on week x;; B1 is the peak value of /; (amplitude) ; B2is theweek at peak
passage; and fu is the width of the curve at f i:f ipeaV2.
Age, Eex, length. 

-Descriptive 
statistics describing the ASL composition for the total

escapement of Chinook salmon were estimated directly from the ASL composition in the
stratified samples, with the escapement in each stratum as a weight (Cochran Ig77). Within a
given stratum m,the proportion of species i passing the weir thai are of sexT and aie ,t (p6n')
was estimated as

?r*, =
friin

'-i++n1

where n;im denotes the number of fish of species i, sex7, and age & sampled in stratum m and a
subscript of "*" represents summation over all possible values of th" 

"or."rponding 
variable,

e.g., ni++. denotes the total number of fish of species i sampled in stratum m. Thevariance was
estimated as

(l)

(2)

o(n,*) = [,ffi) 4:P, '(3)
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where Ni**r denotes the total number of species i fish passing the weir in stratum {r. fU"
estimated number of fish of species i, sex7, age ft passing the weir in stratum m (l,Jiir.,n) is

M. = M''tlffit ''i***Piik^' g)

with estimated variance:

/^ \ ^ 
^[ 

n \t\N uk^) = N'**^i\pu*). (s)

Estimates of proportions for the entire period of weir operation were computed as weighted sums
of the stratum estimates, i.e., 

I

-(nr \
A ! | rvi++,a | :Pur = *1w,.-.lPiin"

with estimated variance:

'7 \ ( N,*r^)'^/^ \olo,r) = ; td:J i\b,*) (7)

The total number of fish in a species, sex, and age category passing the weir in the entire period
of operation was estimated as t|

(6)

fruo = L frr*

with estimated variance:

{"u-) = I o(rQ,o-,).

If the length of the r'h fish of species i, sex7, and age ft sampled in stratum z is denoted x;;6. , the
mean length of all such fish (piim) was estimated as

Irl
^lrlsalf,ur, = l'. lLxx*,

\ttiikn ) , 
,

with corresponding variance estimator:

(8)

(e)

(10)

i-w\t-':\' -rt'^Y

[' ir,*)-;;WT$(pr*) (l l)
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The mean tength of all fish of species i,sexj,and age ft (piiil was estimated as a weighted sum of
the stratum means, i.e.,

/ir \
rrrr = Il _:,* lrr*.

- \ 't,jt ,/

i(p,) = 1

(r2)

An approximate estimator of the variance of tru. was obtained using the delta method (Seber

1982):

r \2 I

.[*ti 'a'-\ (13)

To characterize the relative length frequency of the population, length-at-age distributions were

sampled repeatedly in proportion to their estimated weights using the "morm" function of R

n.rrion 2.1'5.1(RDCT 2012). To do this we assumed that fish of a given sex and age were

described by a normal distribution based on the mean lenglh and SD estimated by the stratified

samples.

Results

Weir and Yideo Operations

The installation of the Killey River weir occurred between 3 and 6 May prior to spring run-off

and high water. The video system and associated power components were installed between I I

and liJune. The entire video weir was fully functional by 16 June and was operated through 7

August 2012. Highwater submerged portions of the weir during two separate periods between

l9 and 27 June and2l and24 July. Passage was estimated for the days between}4 and 30 June

and22 and 28 July.

Biological Data

A total of 1,6A2 (9|a/oPl = +106) Chinook salmon were estimated to pass through the video

system and live trap atthe Killey River weir between 16 June and 7 August (Figure 2; Appendix

Z). The three parameter peaked Gaussian nonlinear regression used to estimate passage during

periods of high water was significant (P < 0.001; Figure 2). Observed Chinook salmon passage

iotaled 1,471 (Figure 2; Appendix 2). Peak weekly passage (N=520) occurred between 15 and

21 July. The highest daily count (N:l I l) and median cumulative passage occurred on 13 and l4
July, respectively. ')l
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FIGURE 2. -{bserved and estimated weekly escapement of adult Chinook srlmon passing through the
Kiltey River weir during 2012. Counts Uegan mia-aay on 16 June and ended mid-day on 7 August.

We collected ASL samples from 360 Chinook salmon between 5 and 30 July. Twenry-rwo
samples (6YQ wete excluded from the analysis because of incomplete ASL data from
regenerated scale samples (n=6), inability to determine freshwater age (n=13), or no length
measurement (n:3). Of the aged scales, female Chinook salmon were comprised of trvo age
groups' ages I .3 (48%) and 1.4 (52%) (Table l; Figure 3). Males were comprised of four ige
groups, ages L| (5%), 1.2 (29yo), t.3 (42%), and I .4 (24W (Table l; Figuri 3). Relative
frequencies of MEF length appear to be normally distributed for the estimated 

'Chinoot< 
salmon

passage at the weir. Overall. females averaged 880 mm MEF length and accounted far 40yo
(n:134) of the sample (Table 1). Males averaged 758 mm MEF length. Analysis of age and
length samples by stratum using 95% confidence intervals (CI) indicated that i*gq and older
females passed the weir during stratum one, two, and three, whereas size and agJof males did
not differ among strata (Figure 4; Appendix 3).

TABLE 1. *Estimated tength-at-age and escapement of adult Chinook salmon sampled at the Killey River
weir during 2012.

700

600

500
co
E 4oo
ott! soo
z

200

100

0

Estimated
Sample Mid-Eye to Fork Lenqth (mm

Fernale Total

Male Total

Male 1.1

1.2
1.3

1.4

Total

760 - 940
835- 1,050
760 - 1,050

295 - 465
480 - 695
650 - 920
875 - 1,075
295 - 1,075

306
315
620

1.3 A4
1.4 70

1U

SE
30
31

38

SE
fr
23
31

13
27
30
31

95

84

928
880

361
566
802
983
758

804

56 14
27',1 30
402 34
253 27
982 38

11

60
85
48

204

338

I obsened n=1.471

-Mode{erdr-r Estimated ,i = l3t (1106)

- 
95o/o Prediction Intenal

Adj. f = o.gg
P < 0.001
F e 286.25

7tu-7t28 7t2s-8t4 8t5-8t7

1,602 29
" Fish with incomplete ASL dati wei
b Estimated escapements are rounded to the nearest whore number.
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- FIGURE 4- 
-Average 

mid-eye to fork length represented in (A) and average age represented in (B)
including 957o confidence intervals by stratum for female rnd mrle adult Chinoik salmon passing through
the Killey River weir during 2012.

The observed sex cornposition for the return of Chinook salmon including both ASL and video
review was 42%o female. Estimated sex composition was 39oh femalegaUte l). Observed ASL
and video sex compositions were compared during each stratum and determined not significantly
different from one another comparing 95% Cls @lgure 5 (A). Males were observed ii greater
numbers than females throughout the retum (Figure 5 (B)).

il
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FIGURE 5. 
-Percent 

sex composition by stratum of adult male end female Chinook srlmon observed at the

Killey River weir from 16 Juneio 7 August, 2012. Panel A includes 95olo conffdence intervals end point

estimates for observed ASL samples 
"nd.riduo 

review and panel B illustrates the combined ASL and video

sex comporitions.

Other species. -Six 
additional species of fish were observed passing the Killey River weir

including 525 sockeye salmon O. nerka,369 Dolly Varden Salvelinus malma,5 Arctic grayling

Thy,matius arcticus,i round whitefish Prosopium cylindraceum,2 rainbow trout O. mykiss, and

t pint< salmon O. gorbuscfra (Appendix 4). Passage by stratum of all non-target species is

summarized in Table 3.

t2
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TABLE 3. 
-Passage 

by stratum of non-target ffsh specier at the Killey River weir during 2012.
counts began mid-dey on 16 June and ended mid-day on Z August.

Sockeye Dolly
Salmon Varden

Arctic Round Rainbow Pink
Whitefish Trout Salmon

Stratum 1

Stratum 2

Stratum 3
Stratum 4
Total 525 369 5 3 z

Discussion
The observed and estimated passage of Chinook salmon during 2012 accurately represent the run
strength and timing of Chinook salmon returning to the Upper Killey River watershed above
60.280795"N and -150.44001 l"W (WGS Sa). High water submerged the weir on two occasions
and affected fish counts, howevero during the first high water event few Chinook salmon were
passing the weir. The second event occurred after the peak of the run but during a time when
daily counts of Chinook salmon were strong. Estimates of passage generated for these periods
are reasonable (R2 = 0.99, P < 0.001; Figuri 2).

Our sample of 360 Chinook salmon is the largest individual sample taken to date from the Killey
River and was greater than22Yo of the observed and estimated escapements. When analyzing
the estimated MEF length information, we assumed that Chinook salmon of a given sex and age
were norTnally distributed within the population (Table I; Figure 3). The estimated relative
proportion of MEF length (Figure 3) supported the assumption of normality and also identified
areas where our sample was difflerent from the modeled length distribution. For example, the
upper or lower tails of the predicted distribution for ages |.i and 1.4 male Chinook salmon were
not represented in our sampling effort. The alternative would suggest that lengths of age 1.2 and
1.4 male Chinook salmon are not normally distributed. We suggest that few fish likety occur in
the upper or lower limits of the distributions for these two age classes making them difficult to
sample. Additional ASL sampling will provide further insight since this is the first'rigorous ASL
sample collected to date in the Killey River. We feel that the quality of the ASL sample
collected during 2012 and ability to identify the sex of all Chinook salmon using video has
allowed us to accurately describe the spawning population of Chinook salmon in the Upper
Killey River watershed.

This study will be used in conjunction with abundance estimates obtained from other weir
projects throughout the Kenai River watershed to populate the Department's SSART model. To
facilitate the success of the SSART model, the Service plans to operate the Killey River weir
during 2013 and 2014, depending on funding.

The information collected from this study is important to the successful management of early-run
Chinook salmon returning to the Kenai River. Most notably, since nearly 50% of the early-run
escapement migrated past the Killey River weir during 2}l2based on a DIDSONff count of
3,336 (Departrnent unpublished data), the information collected on age, sex, and lingh
compositions will be instrumental in validating the ASL samples collected by the Department in
the in-river test net fishery near rkm l3 in the lower Kenai River. The Killey River samples will
also be used as a benchmark for future studies to monitor trends in abundance and ASL data for
Chinook salmon retuming to the Kenai and Killey rivers.

Strata
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214
198
31

124310
88001
87200
70021

0
0
0
1
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ApPEl'{Dtx I' -List of vi{eo eqgiP4epl,used to monitor adult Chinook r"l-oo or l$lt"y Ri*" 4 .Item m contact
Digital Video Recorder
Underwater Canera
Underwater Lights
Extemal Harddrive
I l0 W Solar Module
400 Ah 6 Volt Battery
100 Ah l2 VoltBauery
40A Charge Controller

DVSM 4-120
Model AM060 Applied Micro Video
Lunaqua2 l2-v OASE
One Touch 500 GB Maxtor.com
sw-st r0P
s-s30
ES27
c40

vchekcctv
http://www.appl iedmicrovideo. com/
http ://unrw.pondusa. com
bttp;//wurr. maxtor, com

Sunwize hfip://www.sunwize.com
Rolls http:/hrmr.rotlsbattery.com/
Exide Technologies httpJ/unvw.exide.coro/
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APPBNDIX 2' 
-Weekly counts of adult Chinook salmon obscrved and estimated passing the Kiuey Rlver*"irjo.iog20[_

Observed Estimated Total
95%

Predio{ion Cumulative Cumulative
Week

I

(6t17 - 6t23)

2
(6t24 - 6130)

3
gn -7n')

P

8 8 I 0-0050

0.1998

0.039363t4955

257

320

2233

257

298

320

320Strata T

4
(718 - 7t't4l - 481 801

1998

0.5000

b
(7t15 -7tz.t) 1,321 0.8246

6
(7t22 -7t28)

7
gt2s - eH)

8
@15-afi,)

Strata Totat

244

34

135

34

3

281

109 !57 1,565

1,599

0.9769

0.9981

1.0000

1.0000

3

172

1471
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APPENDIX 3. 
-Age 

compositions and estimated escapement of Chinook salmon in the Kllley River during
20t2.

Stratum One
(6t17 -7nl

810
927
904

Sample

;ize (n )'
2
I

10

Estimated

320 10

900 - 950
800 - 950

420-465
560 - 625
650- 910
875 - 1,060
420 - 1,060

6
16Female Total

Male

Male Total

Cumulative Total

't.1

1.2
1.3
1.4

443 23
583 10
803 25
974 15
814 33

835 2A

z
6

10
14
32

42

61 18
76 20

15 10
46 16
76 20

107 22
244 n

420 - 1.060

Shatum Two
(7tB - 7t14\

Female Total

Male

Male Total

Cumulative Total

Estimated
Sample Egcapment Mid-Eye to Fork Length (mm)

-"- a a- --sEe
1 1

936 7
904 I

370 20

574 9

803 10
989 11

782 21

830 14

7
o

285
19 77 14

31 126 17

20 82 14
72 293 't9

118 481 tUA

I
I

1

61
26
88

1

765 -940
850 - 1,025
765- 1,025

350 - 390

515-655
715-9'15
885 - 1,060
350- 1,060

t_4

1.1

1.2

1.3
1.4

31

6

350 - 1.060
Stratum Three
(7t15 - 7t21)

Female Total

Male

Male Tolal

Cumulative Total

Estimat€d
Sample Escapmenl

,i" SE
112
108
220

7
16
17
10
19

l.l/A

1.

1.4

1.1

1.2
1.3
1.4

931
881

16
19

19
116
127
39

300

520

28
57

(
30
33
10
78

135

11

10
o

m
21

15

332
558
807
978
703

778

835 - 1,050
770 - 1,050

300 - 370
480 -695
710-9m
890 - 1,075
300 - 1,075

300 - 1.07s
Stratum Four
(7t22 - U11')

Sample Escapment Mid-Eve to Fork Lenoih {mml

_ser ngg .i."(nl'reffi
zo

Estimated

1.4 3 20 'r0 872 22 850-915
Female Total

Male 'l .1 2 1g 8
1.2 5 33 13
1.3 11 72 17
1.4 4 26 12

Male Total 22 1M 20

21 137 20 830 I 760_915

303 8 295-310
553 18 520-620
789 16 710-905
1009 24 945-1,060
731 44 295- 1,060

9gnlula.WgTotal ,..,. 4s 281 18 780 24 29s-1,060
Frsn wm incomplele AsL data were omiiled from this analysis (n =4)o 
Fish whh incomplete ASL data w€ro omitted fiom this analysis (n=7)

c Fish with incomplete ASL data urere omitt€d from this anal)6is (n =g)o Fish with incomplete ASL clata wer€ omitted from this analysis (n=2)
'Estimated eacapements are rounded to the nearest whole number.

.4
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APPENDIX 4. 
-Daily counts of non-target lish species paesing through the Killey River weir during 2012.

Shaded areas represent Deriod inoperable resulting in incomplete counts.
Sockeye Dolly Arctic Round Rainbow pink

Stratum Date Salmon V
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