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TO: J. Johnson, ADF & G Sport Fish Division Regional Office

FROM: Carol Mahara, USFS Subsistence Fisheries

DATE: August 30, 2O1O

SUBJECT: Anadromous Waters Catalog nomlnaticns

This nomination is for the incrusion of the marn inret stream of Neva Lake to the Anadromous waters
catalog and for the update to the sockeye salmon life stage observation to include spawning for ttevaLake. The U5 Forest service, Hoonah hdian Association, and the Araska Department of Fish and Game
have cooperated on a weir/mark-recapture project to estimate the annuar escapement of sockeye
salmon into Neva Lake' There are two main popurations of sockeye sa,'on that enter the rake - anearlier running population that spawns in the main inlet stream and a latter running population of beach
soawners.

Included are two topograPhic maps showing Neva Lake with the srream in ques on marked in pink.
There is also a computer drawing showing the path recorded by Ben vanAren,s (.SFS) GpS as he
inspected the inlet stream.

Also included are the final reports from the cooperative stock assessment studies at Neva Lake. These
reports provide detailed information about the project and explain the numbers of fish observed ano
the methods used to observe them. These reports also describe sockeye observations at the m3in inlet
stream, and one report (van Aren 20(D) provides an image from a fish video crip of a sockeye salmon
entering the stream (Figure 9, page lO).

From June 4 to september 15, 2q)2, a totar of 4471 sockeye sarmon (3,397 adurts and 1,074 jacks) were
physically counted at the weir on the outlet of Neva Lake. of those fish counted, approximately 51%
were marked wlth fin clips' on five occasionl sockeye salmon were examined for these marks in the
main inlet stream and on four occasions in the beach spawning area. A total of 133 marked adults ano
39 marked jacks were recovered during these sampring efforts, which aflows for a combined
escapement estimate of 4,9S1 sockeye salmon into Neva take (Van Alen 2004).

In 2003, the weir count totared u,099 sockeye sarmon (9,248 adurts and 1,851 jacks) from rune 4 to
october 9. Approximatery 5096 of the fish passed through the weir were marked with fin crips. sarmon
were sampled for these crips in the main Inret stream on 14 .ccasions and In the beach index area on
eight occasions. of the fish sampled during these efforts, oE9 fish in the main inlet stream and 739 flsh
from the beach spawning area (1,408 fish totar) had fin clips from the weir. The optimum moder for
estlmatlng escapement provldes an estimate of 2,g55 main inret stream spawners and 8,s38 beach
spawners, for a total escap€ment of 11,393 sockeye salmon into the Neva Lake system (van Alen 2005).

From June 16 to October 13, 2005, a totar of 5,212 sockeye sarmon (9,229 adurts and 2g4 jacksl were
counted at the weir. of these fish, 22 percent of the adurts.and 28 percent of the.iacks were marked





Attachments:

Nomination Forms for both the main inlet stream and Neva Lake

Topo8raphic map from the Anadromous wate6 Atlas on the ADF&6 Sport Fish webpage

Topographic map showing Neva Lake

Computer drawint of a GpS route along the main inlet str€am

The following four literatures cited:

with fin clips throuEhout the season. Because of rimited funds, there was onry one spawnrng area
recapture trip in 2005. During this trip, 19 percent of the adurts (63 0f 325) and 30 percent of the jacks
(3 of 10 | were found to have marks from the weir. This mark/racapture study aflowed for an
escapement estimate of 9,239 adult sockeye salmon, which is only 10 fish greater than the weir counr.
There was a Sreater difference between the weir counts and the estimated escapement forjack sockeye
salmon (284 passed at the weir and 408 estimated using a Pooled peterson estimate), but too few iacks
were recaptured to be confident that they undercounted at the weir (Van Alen 2OOg).

The adult sarmon weir was in prace from June 13 to september 27, zq)6. DurinS this time, 3,454
sockeye salmon (3,221 adults and 233 jacks) were physicaly counted at the weir, of these fish passeo,
97% (3,352) were marked with fin crips. Adurt and jack sockeye sarmon were sampred for these marks
on four occasions in the main inret stream and on erght occasions on the beach spawninE area. During
these samplint efforts, 385 marked fish were recovered, which allowed for a total escapement estimate
of 5,931 fish into Neva Lake (Van Alen Z0Og).

In 2007, the werr was in prace from June 16 to octobef 8. During this trme, d465 sockeye sarmon (3754
adults and 7ll jacks) were physicaly counted at the weir. of these frsh passed at the weir, 56% (2,521)
were marked with fin clips. Salmon were sampled tor these marks on four occasions in the main inlet
stream and on three occaslons in the beach spawning areas. A total of 220 marked fish were recovered
during the recapture efforts. using the poored peterson estimator, approximatery 5,gg3 escaped into
Neva Lake, which is 1,528 fish higher than the wei, count (Van Alen zoog).

From June 15 to September g, 2008, a totar of 2,557 sockeye sarmon (2,521 adurts and r35 jacks) were
physically counted at the weir. project personner adipose-clipped 29% (732) of the adult salmon and
36% (a9) of the jacks passed at the weir. An underwater video camera was also installed to sample for
marks on salmon enterintthe main inlet stream on August 26 and 27. ofthe 732 fish marked at the
weir,201 were recovered duringthe sampring efforts. This mark/recapture effort provided an
escapement estimate of 2,823 sockeye sarmon into Neva [ake, which is 166 fish higher than the werr
count (Van Alen 2m9).
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(cover photo: Jeromc Abbott and Elijah Sheakley, Hoonah Indian Association, in frontofthe Neva Creek weir, June 1g, 2007.)
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ABSTRACT

The escapement of sockeye salmon into Neva Lake was 5,931 (CV:3%)fish in 2006,
5,993 (cv:5%) in2007, and,2,B23 (cv:j%) in 2008 based on weir counts and mark-
l.:iqgt: data. Ior comparison, th-e-sockeyc escapements were estimated to be 5,003,
11,393,9,513,and5,263 rn2002,2003,2004, an42005. Averaged from 2OOZ to'ZOO'A,
the midpoint ofthe run was August 5 and g0% of the run passes between July 5 and
September 7. The main inlet stream spawners spawncd mostly ,n August and september
and the lake spawners spawned mostly in october and November. Age-I. fish dominated
the escapements but higher proportions ofage-2. fish in reccnt years suggest that parent
year escapements were Iilling the lake,s rearing capacity. The high (20"/"+), tow iOX;,hign (207o+) cycle ofjack abundance also suggesti carrying capaiity constraints 

'

following-high escapement years. There has been a signifiiant rncrease rn subsistence
frshing effort on Neva sockeye salmon in recent yearsl

Key words: Sockeye salmon, Oncorhynchus ner&a, subsistence, Neva Lake
escapement, weir, mark_recapture, age composihon.

Citation: Van Alen, B. W. 2009. Neva sockeye stock assessment; 2006 to 200g. U.S.
Fish and Wildlife Service, Office of Subsistence Management, Fishery Resource
Monitoring Program, Final Report Study No . 06-60 I . inchoiage, Alaska.



INTRODUCTION

Sockeye salmon retums to Neva Lake (Alaska Depaltment of Fish and Game, Division of

Commcrcial Fisheries stream number I l4-80-045) have long bccn an important

subsistence resourcc fbr Tlingit families living in Hoonah and othcr areas ofnorthem

Southeast Alaska (dc Laguna 1960; Schroedcr and Kookesh 1990; Goldschmidt and Haas

1998; Ratner and Dizard 2005; Langdon 2006; Figure l)'

Figurel.MapofnorthemsoutheastAlaskashowingthe|ocationofNevaLake.

There was little known about the Ncva sockeye run prior to 2002. From 2002 through

2008 the USDA Forest Scrvice funded a weir/mark-recapturc project to cstimate thc

annual escapemcnt and agc composition of sockeyc salmon in Neva Lakc Results from

the2002..o.un*","reportcdinVanAlcn(2004),fbrthe2003seasoninVanAlen
(2005), and for the 2004 ancl 2005 seasons in Van AIcn (2008a) This paper summanzcs

results for 2006, 2007, and 2008.

This Neva sockeye stock assessment project is one of sevcral sockeyc stock assessment

projects done in ioutheast Alaska sincc 2001 with support by the Forest Service and the

U.d. li.f, & Wildlitb Servicc, Office of Subsistencc Managemcnt, F'isherics Resourcc



Monitoring Program. Funding fbr thesc projects has becn a. fortunate consequence of thc

f.A".ut go"u*-ricnt's 1999 a.iumption fro- thc State of Alaska of the managemcnt of

subsisteicc fisherics on Fedcral public lands. Thesc projects^u,sually involve coopcratron

u-ong 
"o.-onity 

Tribal associutions' Alaska Deparlment of Fish and Game (ADF&G)'

*J,1". Eo."r, Servicc. ln this Neva Lake sockeye stock asscssment project' the Hoonah

ilAiun-.A,rro"iution employs the hcld crcw, ADF&G stalTprocesses the scale (age)' sex'

uiJ i.ngtn autu, and the Forest Service takes the lcad in project planning'

implemcntation. analysis. and reporting'

Neva Lakc (outlet at 58'24.332' N, 135'24 632' W; NAD83NVGS84 datum) is located

"" 
tfr. ,r".iuta 

"n 
the east side oi Excursion lnlct ( l- igures I and 2)' The lake is abou-t 2

km southeast of the unlncorporated community of Excursion lnlet' about 22 km east of

Gustavus, anrl about 40 km across lcy Strait from Hoonah The lake lies at an elevation

of 44 m, has a surface area of :6 t ha, and a maximum depth of I 9 m There is one main

int"t str*u- tttut nows into the northeast cnd of the lake The outlet of Neva Lake (Ncva

Creek)flowsfromthcnorthwestendofthclakeaboutl,2kmbcforeentcringtheglacial
South creek which then flows about 1 km bcfore entering Excursion lnlet on the south

sidc ofthc cannery comPlex-

Bathr,metric map of Neva Lake showing 5 m depth contours and

;;;;il; i;;;tions of the two fixcd iampling stations' the main inlct

sir.am, the outlet. and thc beach spawning study arca'

'+,
Neta Cr"sf

Ilain lnlelstsen

Nevr Lrke

Figurc 2.



In2006,2001, and 2008, the Neva area was in the Federal subsistence customary andtraditional use area for residents ofthc city ofuoonah ana in ct ict ugorlrunJ irui*g.,on the east shore of point Frederick from Garting c.""k to point soprrie. Errectiu" ep?i1' 2009, the Fcderal subsistence customary and haditiona.l use area was expanded toinclude residents ofdrainages flowing into sections l24, tie anc att ofDistrict 14(Federal Register 50 cFR Fart r00 a; 36 crn p"rt z+zj. 
^iire 

Neva area is in an areadesignated by the State as subsistence (5 AAC Of .Z f i;.-' 
^-

A permit is required to take salmon for subsistencc or personar use in southeast Alaska.ADF&G, Commercial Fisheries Division, staffhave irruJit 
"r" 

p"..lrs, one perhousehold, and has maintained_records of*" pe..it, isrueJano returned, and thereported harvest since 1984. The retum of the;e permits is voluntary but informationfrom unretumcd permits is obtained prior to irrdg;;;;;rts to a household.
Beginning in 2002, the Forest Service has utso haa"p"aerliiuuri.,"n.. Fishing permits
available for rural residents )iving in this customary and r.aditional area. The statepermits are valid for fishing in either fresh or marir," *ut"., *hil" rea".ur pc.-it ai"valid for fishing in freshwater only. The State and feaerai regutations and permitconditions overlap to such a degree that only Federailf luaiitieo resrdents who wish toharvest sockeye salmon with rod and reel gear (no *"ggi"gil. betbre or after the Statc,sJune I to August 15 open season should nJed a'reAeraT?erilit. The designated
fishermen provision on the Feclerar permit also atto-s ttre i,strrng fbr other householdswhile the "proxy fishing" provisio-n'on the Statc permii, 

""iv 
urr"*. the fishing for thosewho are blind, disabled, or over 65.

Relatively few Fcderal subsistence fishing permits have been issued and there have onlybeen three-households reporting sockeye Larvests from Neva creck totaring 34 sockeycsalmon in 2005_ and 50 sockeye salmon in 2007. On the State suUsistence fishingpermits, no sockeye salmon were reported harvested at Neva pnor to lgg0. The effortand harvest has peaked every four years, lggl, 1996,2000, 20}4,and 200g (Figure 3).Thcre has been a significant increase in permits nsnea ouer these years (Spearman,s Rho

l:l-lTl:.1:: Xend 
tesr, p_value < 0.05, Conover 1980) and 200b had ihe rnost permitsnsneo (zo) and hlghest sockeye harvest reported (601). project pcrsonnel observed more

llbriri:lg" sockeye taken in 200Z, 2003, and 200i than ttraireportea on permits (VanAlen 2008a) so actual effort and harvest numbers might be higher (Ratner and Dizaxd2005)'. Subsistence fishing for Neva sockeye .ur-o.i**-l-oth in saltwater, in theintcrtidal area at the outlet ofSouth creek, and in freshwater ln south creek and NevaCreek. A.pool in^th€ lower part of Neva Crcek is a traaitlonai site fort"ki";;;k";;-
salmon with a gaff (Langdon 2006). Most sport fishing for Neva sockeyc salmon is donein the intertidal area.
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Figure 3. Subsistence effort and harvest ofsockeye salmon at Neva from l9g5 to
2008 as rcported on permits roumed to ADF&G. (fiom ADF&G,
Division of Commercial Fisheries database, October. 2009)

Neva sockeye salmon are not targeted in commercial fishcries but some are likcry caught
rn commercial purse seine openings in Excursion Inlet and Icy strait (Figurc 1). ihesc"
fisheries also harvest sockeye salmon bound for L1.nn Canal, iaku Rivei Chatham Strait,
other northcm insidc systems. Seine openings in Excursion lnlet have bcen direclcd at
fall run chum salmon retuming to Excursion River. Retums and harvests of these falr
chum salmon has declined dramatically since thc early 1960s (Figurc 4). There was a
marked increase in sockcye harvest in the l9g0s and 1990s when opemngs wcre
advanced from September to August (Figurc 5).
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OBJECTIVES

Thc project objectivcs were:

i) Estimate the total cscapement of sockeye salmon into Neva T' ake using a weir and

.*k-.""upto." so thafthe estimated coefficicnt ofvariation is less than 20

percent.
^Estimate 

the age, length, and scx composition of the sockeye escapement lnto

Neva Lake so t'hat thJ estimated coefdcient of variation for the proportion ofthe

principal age class is less than l0 percent'

METHODS

Sockeye EscaPement Assessment

In 2006, 2007, and 2008, the escapement of adult sockeye salmon into Neva Lake was

e.timutea usmg *te combination of a weir and mark-recapture' Validating weir counts

with a companion mark-recapture study is to assure that Objective #1' the estimate of

totui 
"rcap"-"nt, 

is accurate. Only the fish observed at a weir are countcd and fish could

p*. 
""a"'t*"4 

Uefore or after thc weir is operated, at times when the weir is not

lferationut, or though known or unknown'breaks in the weh (McGregor and Bergander

i6Sl; sfr-i 1994; K-elley and Josephson 1997; Kellcy and Bachman 1999; Kellev and

Sach;an ZOOO; Lewis and Cartrvright 2002; Conitz and Cartwright 2003)' in both 2002

and 2003, a non-project person puli-ed pickets on the Neva Creek weir during peak

p**g" duy, u.td th" -urk-r""apture 'iudies 
*erc neetled to estimate the total

lscapement (Van Alen 2004 and 2005)'

Weir

Uostream migrating salmon, trout, and char were counted as they swam or were dipnetted

"";;;il;;;ffi;;,;d 
on the face of a channel and picker wcir installed across Neva

L.""t. fftJ *.i. was placed about 80 meters downstream from the lake (58'24'343'N'

i:S.Z+.OZZ'W, t 1AD83AMGS84 datum) in the same location as it has been operated

since 2002. The weir was operated continuously in 2006 from June 13 through

S"pt"-t". ZZ, in 2007 fromJune 16 to October 8, and in 2008 from June l6 to

S"pi"-U"t 8. The weir trap was checked for fish early each moming and checked at

itri". ii-"t ou.i"g the day and evening as needed to.minimize delays to their upstream 
-

migration. Separate 
"oun 

* *.." kept"for adult and jack sockeye and coho salmon' Jacks

*.i" ia"ntift"a ty their visual appearance and mid-eye-to-fork oftail lcngth <400mm'



The weir and trap was constructed using an aluminum bipod and channcl superstructure
iid t?-05 mm x 305 cm (3/" )n x l0 ft) EMT conduit pickets (see Appcndix i in Von
Alen 2004 forweir and trap design specifications). The maximum gap between pickcts
in-the weir and trap was 2.54 crn (each g rt channer had two l-r/2" end horcs and 52 r-l/8" pickct holes). Filter fabric was laid bank-to-bank under thc weir and trap to control
crosion and sandbags werc placed cnd-to-cnd around the upstrcam basc ofboth.

Fish were passed upstrcam out of the rrap through pulled pickets or through a.,fish,,door
on the^front or side of the trap (Figure 6). A short iand bag and picket diversion on thc
side ofthe trap provided an area ofquiet u,atcr for stresscJfish to recover. An aruminum
fish-measuring trough and scale card/data horder were mounled on the side ofthe trap
next to the fish door. A labeled anay ofhand tally counters (Figure 6) was uscd toinitially record the number ofadult and jack, marke,l and unmorked, salmon, trout, and
char passed upstream. The wcather (clcar, partly cktudy, overcast, showers, rain), stream
dcpth, and water and air temperature was recorded at a gauging station located about 20
mctem above the wcir each moming bctween os0o and 0so-0 h"our. A[ data was recorded
on daily data forms.

Figure 6. Jercmy Johnson (HlA) counts fish swimming through two pullcd pickets
on the Neva weir trap while Myron Murphy (HIA, ob."r."i; dipn",.
s.ockeye salmon in the trap and passes them upstream through the ..fish
door" on the front of the trap after clipping their adiposc iins, .luly 24,
200rJ.



lfeir+o-Above-ll/eir M flrk-Recapture Escapement E stimate

The total escapement of sockeye salmon into Neva Lake was cstimated by marking fish
at the wcir and sampling them for marks on the spawning grounds. The wcir crew-was
instructed to mark a consistent proportion ofthe adult andjack sockcye that they counted
through the wcir throughout the season. Adults and jacks were to bc marked at thc same
rate but separate counts wcre to be kcpt of the numbcr marked and recarrtured. The data
forms had separate fields for recording mark and rccapture data tbr aduits and jacks.

Fish were examined for marks in the main inlet stream and beach spawning areas in
August, Scptember, and October. Dipnets were used to capture fish in the main inlet
stream and a beach scinc was used to capture fish in the lake.

In 2008, a short picket weir was installed across the lowcr part ofthe main inlet sheam
(Figure 7) and a solar powcred mini-digital video recordcriystem (Appcndix F, Van
Alen 2008b) with two underwater cameras (Figure 8) was used to gct motion-detected
footage of the salmon migrating into the stream (Figure 9). Selectid days of the vidco
files were reviewcd to get additional estimates of the number of marked (adipose-clipped)
and unmarkcd salmon in thc main inlet strcam.

Figure 7. "Video weir" used to guide salmon past undcrwater video cameras in the
lower part of Ncva Lake's main inlet stream, 2008.



Figurc 8. Underwatcr cameras mounted on each side ofa onc-picket gap in the

"video weir" lbr getting motion-dctected video footagc of salmon

migrating into Neva Lakc's main inlet stream, 2008'

First frarnc ofa motion-dctected vidco ofa sockcye salmon migrating

into Neva Lakc's main inlet stream
Figurc 9.

l0



Sampling effort was dcpendent on the number of rccaptures and the propotion marked
(Appendix C, Van Alen 2008b). Ifthe observed proportion marked hrom a couple of
sampling trips to a couple of locations is not less ihan the proportron marked at the weir
then there is no indication that fish have passed through the werr uncounted and little
nced for additional rccapture samples. A more extensive recapture effort would be
needed ifthere is less than a 5oz probability than the proportion ofmarked fish above the
weir could equal or exceed that marked at the weir basei on a oneJailed exact binomial
test of goodness-of-fit (sokal and Rohlflgg5). This test can be done using the Excel
function ":BINOMDIST(number with marks, number examined for marki, proportion
marked. at the weir, TRUE)". The p-value returncd is the probability that the observed
proportion of marked fish above the weir is equal or grcater than the expected proportion
marked at the weir. A p-value <0.05 says that there is less than a 5% cliance that ihe
observed proportion cquals or exceeds thc expected proportion, that fish likelv oassed the
weir uncounted, and that a mark-recapture study is needcd to estimate the total
escapement. The one-tailed test is used since only the fish that arc seen at the weir are
counted_and if fish passed unnoticed then the proportion of marked fish in the lake could
only be less than that marked at the weir.

In 2006 and 2007, a running average of 25%o of the sockeye adults and jacks were to be
marked at the weir, and in 2008, a running averag e of 33i/o ofthe adult andjack sockeye
were to be marked at the weir. All marked fish were given an adipose nn 

"iip. 
fn ZOOI

and 2007, marked fish were also given a left axi ary Jrip during the first third ofthe run,
a left ventral clip during the middle third ofthe run, anda partial dorsal clip the last third
ofthe run. The dates for each third of the run were th" ur".ug", from the 2002 to 2005
weir counts and were start-of-run to July 2g, July 29 to Augu.t t:, and August 14 to end-
of-run (van Alen 2008a). All marks were visible from the left side of the ish to avoid
the confusion ofleft and right sides when marking and sampling (i.e., Heinl et al. 200g).
These finclips involved severing the entire adipose fin, the entiri reft arillary fin, the
lower two-thirds ofthc ventral fin, anrl cutting across the posterior base ofthe lait four
dorsal fin rays. Scissors were used to do thc finclips. Moit clips were done with the fish
in a dipnet and the fish's head in the water. The markcd fish were allowed to recover in
an area ofquiet water next to the trap and all sockeye released continued their upstream
migration without delay.

since the number of marked fish (,tf) will be known and the unknown variable will be
how many fish need to bc examined for marks (e above the wcir to get enough
recaptures (ft) we can use chapman's (1952) "inverse sampling" formulas foiunbiased
estimates of the population size 1N.y and variance ( I/ar1N.1; lChapman 1952,page 2g7 _
288), converted here to the notation of Ricker (1975):

Sampling with replacement, the formula for ,t is the same as for the simple petersen
(aka. Lincoln-Petersen) estimatc, which is:

:, M+C
ft

ll

(l)



ln 2006 and 2007, partially sfatified marimum likelihood Darroch estimates' and

,Orrd*d 
".ror., 

*eie also calculated with the Stratified Population Analysis System

iSpeiift "*r." 
(Arnason et al. 1996) The SPAS software includes goodness-of-fit. 

.

i"sts fo. "complete mixing" and "equal proportion" of marked fish among strata lf either

o. both ofrh"r" tests are significant, at i <b OS' Uias with the stratified Darroch model

-lgr'tt"r..*tt'-forthep-ooledPetersonestimator.iuseddifferentpoolingofrelease
strita to examine the robustness ofthe Darroch abundance cstimates and to help choose

whicb estimate to use.

Age, Sex, and Length SamPling

Adult sockeye salmon were sampled at the weir for age (scales)' scx' and Iength data

toilowing stanaard ADF&G sampling proccdures (ADF&G 2001)' Tweezers were used

i;;]""k-thr;" scales from the pr"fcr.id *"u on the left side ofthe each fish (INPFC

isi3j. S"ur". *"re mounted on gummed..scale cards" (clutter and whitesel 1956) and

.i" una r"nsh auta recorrled on o'ptical scanner data forms. Mid-eye to fork-of-tail 
_

length was ireasured to the nearest half-centimeter by laying each fish on a fixcd ruler in

a "measuring trough".

Sampling was weighted by abundance by apportioning the season goal into weekly goals

usini th""uu"rage ieekly proportion oftheiicapement that passed though the weir in

2OO;,2003,2004, and2005. Seasonal sampling goals were 610 fish in 2006 and 480 fish

in 2007 and 2008.

Scales werc aged at the ADF&G, Commercial Fishcries Division, Aging Lab in Juneau'

Aga aturr". ar"e recorded in European notation where a period separates the number of

iiJsh wat", and marine annuli (Koo 1962). Calculations of the avcrage age and lenglh

compositions wcre not weighted by period escapement as was done in past years'

Howcver, since the weekly sampling ciTorl was weighted by historical weekly

proportions ofthe escapement the seasonal averagcs should be adequately weighted by

abundance.

Stream TemPerature and DePth

On Julv 27. 2002, temperature data loggers manufactured by the Onset Computer

iorpofttion' wcre deploycd to record water tempcrarures in the main inlct stream and

outlet every four houis. These temperature data loggers were placed just below the

and, the unbiascd (Chapman 1952, Seber 2002) estimate of variance rs:

.- .;. cM'/(c-R)
vartl\ t=- ^ 

-
' R'(R + l)

(2)

I Disclaimer: the usc oftrade names' manufacturcrs' or supplicrs ofcommercial products in this report does

not constitute endoniement or recommendation for use by the lbderal governmcnt'
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stream bottom in 30cm long, 52mm LD., aluminum pipes drivcn into the substrate. The
logger in the outlet was positionedjust upsheam from ihe weir adjacent to the stream
depth (staff) gauge at 58'24.355'N, 135'24.658'w. The logger in the inlet srream was
located in the lower section of the creek at 5go 24.3i 4'N, tli; zq.ZAA,W .

One June 13,2006, three pressure/tempcrature data loggers were also deployed in the
main inlet stream and outlet to measurc water depths an-rl temperatures every four hours.
The outlet logger was cabled under a large rock iight at th" outl"t ofth" tate 1Sa"24.338'N, 135" 24.635'W) and the inlet logger wai in a 30cm long, 38mm I.n., ets
plastic pipc driven into the stream bottom at 58" 24.383'N, 135. 24.243'w. A ihird
logger was placed in the branches ofa tree at the la.ke outlet at 5g. 24.34'N 135.
24.66r'w- The pressure rcadings from the loggcrs in the water werc conected for
!ar-o1e!c nressure changes using th-e pressure readings from the logger in the tree using
the "HOBOware"rM software made for the Onset Computer Corporation loggers.

RESULTS

Weir and Weir-to-Above-Weir Mark-Recapture Estimate of Total Escapement

2006

In 2006' the adult salmon weir was in place from l600hr on June 13 to l l00hr on
September 27 (Table 1). The wcir count totaled 3,454 sockeye salmon - 3,221 adults
and 233 jacks, The first sockcye salmon was counted through the weir on June 15 and
there were still sockeye passing when the weir was pulled on September 27. counts of
other species totaled 466 coho salmon (including 44jacks), 1,034 pink salmon, I chum
salmon, 2 cutthroat trout, and 84 Dolly Varden char.

There were times when fish passed through the weir uncounted. I know that the wcir was
open from 0900hr on July 3 to l645hr on July 5, four weir pickets were found uo on Julv
| 8. and six weir pickets were found up on July 2 | . There were also nine days between 

'
September 6 and September 23 when the weir was operated but no records were kept.
One or more crewmembers were also properly recording the number of fish they markcd
bu-t not the number they didn't mark at times during the run. Lastly, there were probably
a few sockeye that entercd the lake after the weir was pulled on september 27. ittur, *"
know that more fish passed into the lake than were counted through the weir, that the
total sockcye escapement estimate will need to come from the weir-to-above-weir mark-
recapture study, and that daily estimates of escapement are not possible for 2006. No
fresh dead (pre-spawn) salmon were observed at or near the weir in 2006 and there was
no indication ofany handling mortality associated with the counting, marking, and
sampling of fish at the weir.

Project perscinnel finclipped 3,352 (97%) of the 3,454 sockeye counted through the weir
with adipose clips and left axilary, left venhal, and dorsal clips (Table 2). The sampling

t3



Dlan was for a25Yo marking rate but the crews' enthusiasm for marking was not

;;;; i;J";"n so the m*arking rate could be kept as consistent as possible throughout

Ine run.

Adult andjack sockeyc salmon were sampled for the propodion of marked frsh in the

*uio int.t .o"u* on iour different duy. und in beach spawning areas on eight different

days. Unfortunately, sepamte counts ofthe number ofadults andjacks sampled were.

oniy kept on four of th. i""uptu." days so I had to pool adults and jacks in the population

estimate. Some Iish were eiiher only marked with an adipose clip or were recaptured.

*iih an ualpos" ctip and not also examined for a left axillary, left ventral' or dorsal clip'

Not knowing which rclease strata these fish belong to complicates calculations ofa

stratified abundance estrmate.

Using thc SPAS program (Amason et al. 1996), both tests for complete mixing and equal

f.opiJi** *"."'sipfrificant for the stratified Darroch abundance estimator when the data

'was'run.rsing th. th'ree release strata and the 12 rccovery strata' These tests were also

both significint when the data was stratificd into the three rclease strata and two recovery

strata --main inlet stream and beach. I would normally estimate the escapement using the

Darroch stratified estimator since both tests were significant but I choose to use the

il;i;; p;i;; .stimator (Table 3) because the estimates differ by only 55 fish (pooled

i.t"rron: 5,931, CV=3%, vs. Darroch 3 release x 12 recovery strata :5'876'CV-4%)'

theDarroch3releasex2fecoveryStrataestimatorhadanunrealisticallysmallestimate
of 451 (CY:64%) spawners in the main inlet stream, and the above mentioned

uo...tuin y ..gu.iing which relcase strata some recaptured fish should be placed in' We

"u" 
L*p*i trtJ."latiiely high and consistent marking effort at the weir' relatively good

time and area distribution olrecovery sampling, antl high numbers ofrecaptures to yield

an accurate and precise Peterson estlmate-

Thus, I estimate tlle total escapement of adult andjack sockeye salmon into Neva Lake in

2006 to be 5,931 (CV-3%) based on 3,352 marked, 683 examined for marks' and 386

recaptures (Table 3). This estimate is robust since a relatively high and consistent

percent of the fish were marked in each of the 12 recaphre days (57% average) and

rccaptures numbered 10 or more on each ofthcse recovery days Note that the- observed

proportion marketl in each ofthe recovery days was always significantly less than that

marked at the weir (Tablc 3).
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Table 3. Estimated escapement of sockeye salmon into Neva Lake' 2006'

Markino Data:

13-June to 27-SePt.

Recaoture Data:

Peterson Estimatebl

b Total escapement =

Standard Enor =

Coeffcient oiVariation =

2007

ExPected

Number Percent

Location Dates Counted Marked (M) Marked

3,352 97%3,49

N=M*ClR
sr111=rt 

-(M-c*C-eX{-\R+l)crl(%) = (s.E(N)/ ;) * 100

Obsen€d One-tailed

Number Number Percent Binomial Test

t-o"",ton ou,." '"u'iiEJ 
(ct R""'pt-uj"o (Rt N'-"ltt"o P-FI{""

--fii6-- ze-nug 46 iz

l\4ls 13-SeP 96 46 4Ao/" 0 00

MIS 2O-SeP 27 12 Mo/o 0 00

MIS 21-SeP 26 10 38Yo 0'00

Lake 15-SeP 47 29 620/o 0 00

Lake 16-SeP 91 63 69% 0'00

Lake 21-SeP 46 31 67Y" 0 00

Lake 23-SeP 54 35 65% 0 00

Lake z+SeP 74 42 57ok 0 00

Lake 25-SeP 43 24 560/" 0 00

Lake z&SeP 80 56 7oo/' 0'00

I eka 27-seo 53 26 19'1 9 9957y. 0.00

hat the obsen'ed percent marked equals'
a A pwlue < 0.05 says that there is

or exceeds the expected percent ma*eJ at ttte weir' that fsh likely passed the weir uncounted' and

that the mark-recapture stuoy ls needed to estimate the total escaPement

In 2007, the adult salmon weir was in place from 
-1600hr 

on June 16 to the aftemoon of

o.at"i s fr.ul" 4). The weir count t;taled 4'465 sockeye salmon - 3'754 adults and

;iil;;lt.'Th" first sockeye salmon was counted through the weir on June 26 and the

i* io"t"v" ."""rded through the weir was on October 6' Counts of other species totaled

SZ  .lho .ui-on (including 233 jacks), 383 pink salmon' 2 chum salmon' 56 cutthroat

trout, 1,036 Dolly Varden char, and 5 sculpin'

l8



There were times when frsh might have passed through the weir uncounted or
unrecorded. We had reports of local citizens pulling pickets and passing fish that
included 205 sockeye passed on July 9 and I l3 sockeye passed on July 21. Weir
personnel did not complete daily data forms on scvcral days including the first 10 days of
weir operation, the last two days of weir operations, and on August 19, August 27, aad
Scptember 14. The 499 coho salmon counted through the weir on September 5 and 6 was
an unusually high number for this date compared to other years and compared to other
days in 2007. It is possiblc that many of these fish were actually sockeye salmon.

Unlike in 2006, there were no instances offinding pickets displaced or periods of time
that the weir was opened and unattended. Like 2006, there were no observations of fresh
dead (pre-spawn) salmon at or near the weir in 2007 or any indication ofhandling
mortality associated with the counting, marking, and sampling of fish at the weir.
Likewise, therc wer€ no observations or reports in 2007 ofsockeye dying in Neva Creek
due to low water and stressful migration conditions.

tn 2007, project personnel finclipped 2,521 (56%) ofthe 4,465 sockeye counted through
the weir with adipose clips and left axilary, left vcntral, and dorsal clips (Table ). Thc
sampling plan was for a 25% marking rate but the crews' enthusiasm for marking was not
tcmpered inseason so the marking rate could be kept as consistent as possiblc throughout
the run. The marking rate was indeed kept fairly consistent through the run for both the

adult and jack sockeyc salmon (Table 5).

Adult and jack sockeye salmon wcre sampled for the proportion of marked fish in the

main inlct stream on three different days and in beach spawning areas on three different
days. Scparate counts of the number of adults and jacks sampled were only recorded for
one of these days so adults and j acks had to be pooled in the population estimate. The

one-tailed Binomial test was significant for all but the first and last recovery days

indicating that fish likely passed through the weir uncountcd (Table 6).

Using the SPAS program (Arnason et al. 1996), the test for equal proportions was not

significant for the stratified Darroch abundance estimator using the three release strata

and six recovery strata. Given this, and the fact that a fairly high and consistent
proportion of the fish were marked at the weir and in the recovery samples, I choosc to

estimate thc total in-lake escapement using the pooled Peterson estimator. With
M:2.521, C:523, and R:220 the Peterson estimate of escapement is 5,993 (CV:5%)
sockeye salmon inio Ncva Lake (Table 6). For comparison, this Peterson estimate is 240

fish more that the 5,739 (CV=6%) Darroch cstimate and 56 fish morc than the 5,923

Schaefer estimate. Itis also 1,528 fish higher than thc 4,465 weir count. Thc daily weir
counts might not represent the actual daily prcportion ofsockeye escaping into the lake

but the estimate of the total escapement is reliable.
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Tablc 6. Estimatcd escapement ofsockeye salmon into Neva Lake, 2007

Total Adults and Jacks

Markino Data:

RecaDture Data:

16June to 8-oct. 56%

Obsened
Percent
Marked

4,465 2,521

One-tailed
Binomial Test

Location
MIS
MIS
Mrs
Lake
Lake
Lake

1o-Aug
20-Sep
23-Sep
2-Oct
3-Oct
7-Oct

51%
40%
42'/o

37%
40%

0.24
0.01

0.00
0.00
0.00
0.15

2A

22
50

37
52

2n

55
55

'120

99
131

63
523 0.00

Peterson Estimateo: W
" a p-r61,te. Og5 says that there is less than a 5% chance that the obse^ed percent marked equals

or exceeds the expected percenl marked at the weir, that ish likely passed the weir uncounted' and

that the mark-recapture study is needed to estimate the total escapement

o Total escapement =

Standard Enor =

Coeffcient of Variation =

2008

N=M*OlR
sE(M =J(nl *c1(C-R)y(F *(ft+D)

Cr,- (%) = (s.r^(N)/t/)*100

tn 2008, the adult salmon wcir was in placc from 1800hr on Junc l6 to the aftcmoon of
Septcmber 8 (Tablc 7). The wcir count totalcd 2,657 sockeye salmon - 2,521 adults and

I 3b jacks. The first sockeye salmon was countcd through the weir on Junc 29 and thc

last sockcyc recorded through the wcir was on Septcmber 4' Counts ofother species

totaled 4Ocobo salmon (including l jack), 70 pink salmon, 16 chum salmon, I cutthroat

trout, and 77 Dolly Vardcn char.

Unlike in 2006 and2O0l, thcre were no timcs when fish were known to have passed

through thc weir uncountcd or unrecordcd in 2008 although some sockeye salmon

ccrtai-nly entered the lake after the weir was pulled on septcmber 8. Daily data forms

were not completed fiom June l7 to 23, June 25 and26, August 6, 9, l0,and 11,August

1A



23, and September 6, 7, and 8 but hc operators reported that data forms were not

completed because no fish were counted through thc weir on these days.

In 2008, therc were no observations of fresh dead (pre-spawn) salmon at or near the weir

or any indication ofhandling mortality associated with the counting, marking, and

,u-piing of fish at the weir. Likewise, there wsre no observations or reports in 2008 of
unuiual numbers of sockeye dying in Neva Creek or the main inlet stream due stressful

migtation conditions of low and warm water.

ln 2008, project personnel adipose-clipped 732 (29%) ofthe adult sockcye salmon and 49

(:6%) ofthe jack sockeye salmon counted though the weir (Tables 7 and 8)' The

.umpiiog plun *as for a running average of 33% ofthe adults andjacks to be marked'

The mar-i<ing rate for adult sockeye salmon was higher in early June but was kept close to

30% for the rest of the summer. The marking rate for jacks was a little more variable

probably because so few were counted.

Live adult andjack sockeye salmon were sampled for the proportion of marked fish in

the main inlet stream on three different days and in beach spawning areas on tlree

different days. whole, fresh dead, adult sockeye salmon were also sampled for adipose-

clips on two ofthese days. sepa.rate counts of the number ofadults andjacks samplcd

were recorded each daY.

An underwatef video camera and mini-digital video recorder system (Figures 7, 8, and 9;

Appendix F, Van Alen 2008b) was used to sample for marked and unmarked sockeye

saimon entering Neva Lake's main inlet stream on August 26 and 27. The video from the

left (river lcft) iamera was reviewed for these days to help fill-in the sampling coverage

between the August 16 and September 4 trips. The motion-detected footage was

relatively quick-and easy to review and the slight down-Iooking anglc ofthe camcra and

30 frames-per-second ricording speed worked quite well for determining ifeach sockeye

swimming into the main inlet stream was adipose-clipped or not. Sockeye salmon were

only ..sanipled" for adiposc-clips if thcir adipose ftn area was clearly visiblc and this was

the case for nearly all the fish that swam past the camera'

The Peterson estimate ofthe adult sockeye salmon escapement into Neva Lake in 2008 is

2,655 (CY:6%) with M:732, C:729, and R:201 (Table S)' The Peterson estimate of the

jack sockeye ,ul-on 
"."up"-"nt 

into Neva Lake in 2008 is 168 (CV:32%) with M--49'
"C:Z+, 

*tta n:Z (Table S). Summed together, the total escapement of adult and jack

sockeye salmon into Neva Lake is 2,g23 (cv:7%) which is four frsh less than the

Petefsonestimateforadultsandjackscombinedof2,S2l(Cv:6%iTableS).Itisalso
166 fish higher than the 2,657 weir count. I assume that these 166 frsh likely entered the

lake after S-eptember 8 and I use thc estimated daily proportions from an all year (20o2,

2003, 2004, i005, and 2008) EM algorithm missing values hll-in (Mclachlan and

Krishnan 1i77) to cstimate the daily passage through October 13 (Table 9)' The

estimated total escapement would be 143 fish higher if the strait weir counts and EM fill-
in numbcrs for the dates the weit was not operated from June 4 to October 13 were used

instead. Nevertheless, I choose the slightly more conservative estimate of2,823

25



(.cv:1%) as the best estimatc of sockeye escapement into Neva Lakc in 200g. Note that
only the one-tailed Binomial test for thc last recovery trip was closc to significant which
suggests that weir counts were accurat€ but fish did enter the lakc after the wcir was
pulled (Table 8).

Run Timing

Averaged from 2002 to 2008, 80% of the sockeye salmon entered Neva Lake between
July 5 and September 8 and the mid-point of the run was on August 5 (Table l0). The
run timing was latest in 2004 and earliest in 2008.
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Table 9. Estimated daily escapement of adult andjack sockeye salmon into Neva
June 4 to October 13, 2002 to 2005 and 200g.
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Tablc 9. (page 2 of2).

0
30
27

0
0

36
0

2A

0
s

13

0

5.3
12.1

3.7
5_1

13.6

f.7
3.0
4.8
3.2
2.8
1.0

7.8
6.3
T3
3.7
88

1.2

1.6
0.4

0.6
0.0
0.6

0.2
0.2
0.1

11 124

129

252
050
893
161
7 120
156
r36

039
?91
2 111

00
T 197

522

00
00
221
335
012
213
432
r 1?

3 t3
0,3 5,5
0.9 18.9

0.2 4.8
0.3 6,5
0.2 3.3
0.1 1,8

o.l 2.3
0-0 0,0
0.1 2.3
0.1 1.8

0.0 0.8
0.0 1.0
0.0 0.5

29

2T
35

27
465

66
26
30
27

31

21.8
24.6
21.4
18.2

15

35

5

a
13

3

12

11,9
18.7
12.9
10.7

7.1

30,4
24.5
4.1
1'1.5

v.2
5,3

17.9
4.5
6_2

3.1

1.f
2.2
0.0
2.2
1.7

o.7
1.0
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19 t6
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o.7 0.2 1.0

0.0 0,0 0.0
o.2 0.1 0.2

0.0 0,0 0,0 0.0
1.0 0.0 1.0 0.2
0.0 0.0 0.0 0.0
0.2 0.0 0,3 0l

5,013 211 5,263
W6rcounr 3,397 1,074 4,656 s,248 j.851 11.099 9,229 28.1 9.513 4,970 242 5.212
Oiibren.e 421 111 U7 220 14 294 000 4A?51

2,655
2 521
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Table 10. Estimated cumulative daily escapement of adult and jack sockeye salmon
i 05 and 2008.

Dale 2,002 2003 2004 2m5 2008 Alerage
6t4 0.000 0.000 0.000 0.000 0.000 0.000
6/5 0.000 0.000 0.000 0.000 0.000 0.000
6/6 0.000 0.000 0.000 0.000 0.000 0.000
617 0.000 0.000 0.000 0.000 0.000 0.000
6/8 0.000 0.000 0.000 0.000 0.000 0.000
6/9 0.000 0.000 0.000 0.000 0.000 0.000
6/10 0.000 0.000 0.0@ 0.000 0.000 0.000
6t11 0.000 0.000 0.m0 0.000 0.000 0.000
6t12 0.000 0.000 0.000 0.000 0.000 0.000
6/13 0.000 0.000 0.000 0.000 0.000 0.000
6t14 0.000 0.000 0.000 0.000 0.000 0.000
6/15 0.000 0.000 0.000 0.000 0.000 0.000
6/16 0.000 0.000 0.000 0.000 0.000 0.000
6t11 0.000 0.000 0.000 0.000 0.000 0.000
6/18 0.001 0.000 0.000 0.000 0.000 0-000

6/19 0.001 0.000 0.000 0.000 0.000 0.000
6120 0.001 0.000 0.000 0.000 0.000 0.000
6121 0.001 0.000 0.002 0.000 0.000 0.001

6t22 0.m1 0.000 0.002 0.000 0.000 0.001

6t23 0.001 0.001 0.002 0.000 0.000 0.001

6t24 0.001 0.001 0.002 0.000 0.000 0.001
6t25 0.001 0.001 0.018 0.000 0.000 0.004
6126 0.002 0.001 0.020 0.009 0.000 0.006
6t27 0.014 0.001 0.022 0.013 0.000 0.010
6/28 0.021 0.001 0.026 0.018 0.000 0.013
6t29 0.021 0.002 0.026 0.026 0.001 0.015
6/30 0.027 0.002 i.027 0_039 0_001 0.019
7t1 0.065 0.002 0.027 0.045 0 001 0.02a

7t2 0.133 0.004 0.027 0.051 0.007 0.044
7t3 0.174 0.008 0.035 0.063 0.011 0.058
7t4 0.180 0.017 0.05s 0.067 0.059 0.076
715 0.196 0.019 0.068 0.067 0.087 0.088
7t6 0.199 0.020 0.075 0.067 0.140 0.100
717 0.201 0.020 0.075 0.070 0.180 0.109
7ta 0.203 0.024 0.075 0.070 0.214 0.117
7ls 0.207 0.020 0.075 0.075 0.23 0.122
7110 0.m9 0.020 0.075 0.077 0.247 0.126
7111 0.211 0.020 0.075 0.078
7112 0.213 0.020 0.075 0.090
7113 0.214 0.020 0.075 0.091
7114 0.221 n.022 0.075 0.091
7115 0.229 0.022 0.075 0.091
7116 O.2U i.022 0.075 0.091

7117 0.236 0.022 0.075
7l1A 0.244 0.066 0.075

o.127
0.131
0.135
0.138
0.140
o.141
0.208
o.232

(continued)

-JZ

7/19 | 0.2551 0.037 0.075
tno I o.zsal -d'iii o.ozs
7t21 | 0.2561 i.201 0.075
7122 | 0.262l. 0.2A9 0.075
7123 | 0.2631 0.210 0.075
7124 | 0.3111 0.21A 0.076
7t25 | O.331t 0.21A 0.126
7/26 | 0.3861 0 210 0.137
7127 | O.405t 0.211 0.140

0.521

0.535
0.550
0.576
0.579
0.597
0.607
0.613
0.618
0.625
0.633
0.634
0.646
0.661
0.667



Table 10. (pagc 2 of2
8/6
w7
8/8
a/9

8/10
8/11

8112

8/13

8/15
8/16
at17
8/18
u19 0.777
8/20 0.78s
N21 0.796
8/22 0.812
4123 0.821
at24 0.827
8/25 0.835

4126 0.840
427 0.u7
at2a 0.855
8/29 0.861 A.7s2
6/30 0.870 0.806
at31 0.aa3 0.a21
9/1 0.888 0.856
912 0.904 0.905

9/3 0.910 0.915
9t4 0.916 0.919

0_839

0.844
0.846
0.851

0.851

0.851

0.861

0.863
0.863 0.782
0.894 4.f71
0.906 a.776
0.906 0.780
0_906 0.f92

o.vA 0.919 0.804
0.786 0.919 0.808
0.795 0.S29 0.E25
9.417 0.929 0.835
0.828 0.934 0.846
0.834 0.936 0.861

0.841 0.936 0.873
D.U7 0.941 0.884

9/5 0.921 Lm4 0.808 0.854 0.941 0.890
9/6 0.926 0.929 0.816 0_872 0.941 0_897
9t7 0.931 0.933 0.821 0.893 0.941 0.904
s/B 0.s3j 0.939 0.825 0.893 o.gor ----6167
9/9 0.937 0.946 0.829 0.893 0.944 0.910
9110 0.944 0.949 0.8n2 0.930 0.949 A.921
9t11 0.945 0.952 0.833 0.939 0.950 0.924
9112 0.946 0.954 0.841 0.943 0.953 0.927
9n3 0.949 0.960 0.889 0.952 0.963 0.943
9t14 0.949 0.965 0.916 0.955 0.969 0.951
9/15 0.952 0_967 0.931 0.955 0.973 0.956
9/16 0.954 0.968 0.937 0.955 0_974 0.958
9t17 0.958 0.970 0.943 0.959 0.976 0.961
9/18 0.960 0.970 0.946 0.966 0.S78 0.964
9/19 0.963 4.971 0.S50 0.968 0.979 0.966
9t20 0_964 0.972 0.951 0_971 0.9A0 0.967
9121 0.970 0.975 0_962 0.973 0.9a3 0_973
9122 0.97s 0.977 0_970 0.980 0.9€6 0.9T1
9/23 0.981 0.977 0.982 0.986 0.989 0.S83
9124 0.983 0.978 0.987 0.988 0.991 0.986
9125 0_990 0.992 0.963 0.990 0.995 0.991
9/26 0.991 0.993 0.98S 0.991 0.995 0.992
sl27 0.995 0.!'96 0.994 0_995 0.997 0.995
9t2A 0.996 0.937 0.994 0.936 0.998 0.996
9t29 0.9€7 0.999 0.995 0.997 0.998 0.997
9/30 0.998 0.S99 0.997 0.998 0.999 0.998
lCV1 0.998 0.999 0.997 0.998 0.999 0.998
1U2 0.09S 0.S99 0.997 0.9€9 0.999 0.99S
1CV3 0.999 0.999 0.997 0.999 0.993 0.999
1U4 0.999 1.000 0.99a 0.999 0.999 0.99S
1ry5 0.999 1.000 0.999 0.999 1.000 0.999'0/6 0.999 '.000 0.399 0.999 m0 0.9S9
1Al7 1.000 1.m0 0.999 1.000 r.000 1.000
10/8 1.000 1.000 0.999 1.000 1.m0 1.000
10/9 1.000 1.m0 0.999 1.000 1.000 1.000
10/10 1.000 1.000 1.000 1_000 1.000 1.000
14t11 1.000 1.000 t_000 1.000 1.000 1.000
10/12 1.000 1.000 1_000 1.000 1.000 1.000
10/13 1.000 1.000 1.000 1.000 1.000 1.000

Tne box6 and liB delheale lhe nEdbn. s*ond and lhnd quanik. and 30%tbh p.ss6qeda16.
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Age, Sex, and Length Composition

In 2006, based on a sample of205 fish with ageable scales, 70 percent of the Neva

sockcye escapement were age-l.-, fish and 30 percent were age-2.- (Table I l). Age-1.2

fish compriscd l9o/o, age-1.3 fish comprised 51To, and age-2.2 fish compriscd 287o.

There were no jacks (age-.1) sampled. The sex composition was 54olo males. The

average mid-eye-to-fork lcngth was 515 mm for the age-1.2 fish, 548 mm for the age-1.3

fish, and 510 for the age-2.2 fish (Table I l).

Table 1 1. Age and length composition, by sex, ofsockeye salmon in the Neva Lake
escaoement. 2006.

Brood Year and Age Class

2W2 1999

Total

Male

Sample Size

Pe rce nt
SE

Ave. Length

SE

Female

Sample Size

Percent

SE

Ave. Length

SE

All Fish

Sample Size

Percent

SE

Ave. Le ngth

SE

2.2

20

9.8%

2.L%

5L4

7.4

19

9.3%

2.V/.

516

6.6

39

19.tr/o

2.7%

515

4.9

62

30.2%

3.2%

556

2.8

42

20.5%

2.8%

536

4.5

1Bt

so.7%

3.s%

548

2.6

26

12.7o/o

2.3%

s19

6.4

e?

15.6To

2.5%

503

4.4

58

28.3%

3.2%

510

3.9

2 110

t.vk 53.7%

o.7% 3.5%

s40 539

20.0 3.1

295
7.V/o 46.30/o

o.1E/o 3.5%

540 527

0.0 3.2

4 205

2.V/. LW.W.

1.V/o

540 530

8.2 2.1

In 2007, based on a sample of 115 fish with ageable scales, 87 pcrccnt ofthe Neva
sockeye escapement were age-1.- fish (Table 12). Jacksaged-1.1and2.1 comprised
2lYo, age-1.2 6l%,andage-l.3 l6%. The sex composition was 600/u males. The average
mid-eyeto-fork length was 350 mm for the age-l .l fish,508mmfortheage-l.2fish,and
565 mm for the age-1.3 fish (Table l2).
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Brood Year and Age Class

Tablel2.Ageandlengthcomposition,bysex,ofsockcyesalmonintheNevaLake
escanement' 2007.

2M
total2.71.31.1

Male

Sample Size

Percent

SE

Ave. Length

SE

Female

Sample Size

Pe rcent

SE

Ave. Length

SE

All Fish

Sample Size

Pe rce nt
SE

Ave. Length

IE

L7

t4.8%

3.3%

350

3.1

34

29.6Y.

4.3Vo

)uo
4.6

36

37.3%

4.3%

510

3.6

70

60.9%

4.6%

508

2.9

8

7.V/o

2.4%

570

4.2

1.0

8.7%

2.6%

561.

4.0

18

15.7%

3.4o/o

s65

3.0

7

6.t%

2.2%

372

9.0

2Ao

2.6% 60.0%

L5% 4.6%

578 44
13.0 10.3

L4.8%

3.3%

350

3.1

7

6.L%

2.2%

372

9.0

46

4Q.Wo

4.6%

szt
4.3

5 l.IJ

2.6% 100.0%

t.5%

578 487

13.0 6.9

ln 2008, based on a sample of360 fish with ageable scales, 89 percent of the Ntu.u . ^^,
so"k"ye 

"..up"ment 
weie age-1.-, fish (Table l3)' Jacks aged-l 1 and 2'l comprised 970'

ig;-iT stu,, 
""a 

age-|.3 2\%- The sex composition was 53%-o males' The average mid-

"i.-t"-ir* 
f*gtft ias 375 mm for the age-l'l fish, 496 mm for the age-l '2 fish' and 562

mm for the age-1.3 frsh (Table l3).

Table 13. Age and length composition, by sex, ofsockeye salmon in the Neva Lake

escapcment, 2008.
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2005 2003 20M 2003 2002
1.1

Male
Sample Size
Percent

SE
A\€. Length

SE

Female
Sample Size
Percent

A\€. Length
SE

All Fish
Sample Size
Percent

SE
A\e. Length

SE

5.8%
1.2yo

12.5

107
29.7%

2.40/.

499
3.4

102
28.3V.

2.4Vo

493

3.2

209
54.1%

2.60/a

496

38
10.6%

1.60/,

4.5

51

14.2%

1.4%

557

3.5

89
24.70/o

2.3%
562
2.A

12

3.3%
0.9%

406

14.2

14

3.90/o

1.Oyo

496
9.2

192
s3.3%
2.6%

492
4.9

3 168
0.8v. 46.70/"

0.5% 2.6%
528 514

,l

0.3v.
0.3%

520

11

3.1y.
0.90/"

503

2l
5.8%
1.2%

375
12.5

12

3.3%
o.90/o

406

14.2

25
6.9%
1.3%

499
5.4

3
o.Bo/o

0.5%
528

21.3

360
100.0%

1

o.3v.
0.3%

520 503
3.1

I ooking at age compositions from 2002 to 200g, we sec that age-I.- fish have dominated
the escapements (Table l4) with age_ I .2 and I .3 fish usualJy th'e most abundant.
Howevcr, age-2.- fish were l5Zo of the escapement in 2005 and 30% of the escapement
in 2006 The rclativery high proportion of age-. l fish in 2002 and 2003 contribured to thc
higher proportions oftwo-ocean fish and thrie_occan fish in subsequcnt years. When theage-.1 fish arc most abundant thc age-2. fish are lcast abundant.

Tablc 14. Age comp-osition ofthe sockeye salmon escapement into Neva Lake, 2002
throush 2008.

Sample
Year 0.1

ook

1.1 2.3
o%
10/o

2.1

o%

0%
2%

2.2 1.4

0%
Total

2002
2003
2004
2005
2006
2007
2008

606
1,054

480
444
205
115
360

22%
200/0

10%
3%

450/0

710/o

70%
43Vo

190/o

61%
58%

28yo

5%
16yo

400k

510/.

16%

4%

2yo

4y"
11%
28%

100vo

1000k
1000/0

100%
100yo
1000/0

100%

15%

6%

20/.

2%o

30k
0% 1"/o

6%
3%

Stream Temperature and Depth

In the main inlet stream, the average Junc through September sneam tempcrature varied
fronr a high of 9.15'C in 2004 to a iow of 6.33"L in i0o8 lFigure l0). Likewise, at the

-
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lakc outlet, the average June through Septembcr tcmpcraturcs ranged from a high of
16.51'C in 2004 to a low of 12.81'C in 2008 (Figure 1l).
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Figurc 10. eu"rui daily temperatures (oC w/ max and min rangc), and average

Junc through September tempcratures, in Neva Lake's main inlct stream,

JLtlv 27 . 200? to October 21, 2009 .
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Average daily temperatures ("C w/ max zrrd min range), and average
June through September tempcratures, at the outlet ofNeva Lake, July
2'7 ,2002 to October 2l , 2009.

During the summer months, the depth and tcmperature data loggcrs recorded the highcst
watcr temperatures whcn the water depths were the lowest in both the main inlct stream
(Figure 12) and thc outlet (Figure l3). The barometric prcssure-caiibratcd readings frorn
these depth/tempcrahlre data loggcrs are charted fbr thc main inlet stream for the period
from.lune 13, 2006 to April 21,2008 (Figure l2). The barometric prcssure-calibratcd
readings from the outlet data logger are plotted from June 13, 2006 to October 21, 2009
( l-'igure l3). The readings between April 21,2008 and Septcmber 26, 200g were
downloaded lrom both loggers but lost during a computer upgrade. On October 2'l ,
2009, I was able to download the logger in the outlet but unable to find the logger in thc
main inlet stream. over time the strcam has eroded thc stream bed bchind the iogger and
fillcd-in the stream bed over the logger. Hopefully, the logger is still in the standpipe at
this location but a more extensivc search, possibly with a metal detector, will bc neided
to recover it if it is stilltherc.
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3
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0.50

Fisure 12. Temperature and depth ofNeva Lake's main inlet stream' June 13' 2006

to APril 21,2008'
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Figure 13. Temperature and depth at the outlet ofNeva Lake, June 13,2006 toOctober 2 l, 2009.
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DISCUSSION

The Neva sockeye run has becn larger than expccted for such a small 36.1 ha lakc withescapemcnts of5,003 in 2002, t.t,1?1 .2003,9,513 in 2004,5,263 in 2005,5,931 in2006' 5,993 in 2007, and 2,823 in-2008. ru"to.r r*tr."iingi,! neatttr of the run includesthe prolonged, late-June to early-october, du.utio";i;i; ;;u-p.."n, into thc rake, andthe healrhy mix of carly-running inlet stream .p";";d";;;i","_-_-i'g iuf.";;;;;irg
l3l]il_.."i The increascd proportion of age_i.- tish in rtre pasr rour years suggests rhatIhe parent year escapemcnts, and resultant fry production, was pushing rhe lak"eicapacity for juveniles to attain the threshold siic to smort'after iheir fiist yea. ofiearingin the iakc' Thc distribution ofoccan age-.1, .2, and .3 fish in the escapements promotes,and reflccts, the viability of the stock.

Alaska Department of Fish and Gamc managers rccognized thc good health ofthe Neva
11fe.v9 run and increascd daily and annuar iubsist*i.7p"^""rr usc harvest limits from10 fish in 2002 to 25 fish in 20b3 and then r. 40 fiJ i; i004 Subsistencc fi shing was
:I:.:jl:i$l :l.ough 

Ar.rgus1.r5 in 2004 from th; j,;;1"; ;"iy 3 r season datesprovlded rn past years. This liberalization in harvest limits and scason, and the issuanceof Federal subsistence sarmon fishing pcrmits i" 200i, ;;;;;lted in an increasins trend

40
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in subsistencc fishing effort (Figure 3). The greater the effort, and harvest, the more

important this stock status and trend project information will be'

The migration of sockeye salmon into the lake is timcd with increases in stream flow

(van AIen 200ga) and, dwing the summer/fall migration period, the water levcls tended

io decline into September and water temperatures were the highest when the water was

the lowest (Figurcs 12 antl l3). Shallow, warm, poorly oxygenated watcr contributed to

the die_off of ihe 130 adult sockeye salmon observed in Neva creek on August 13,2004

and 100 or more sockeyc salmontn August 14 and 15,2005 (Van Alen 2008a)' Die-offs

oi.igruti"g, unrpu*nid, sockeye salmon were not observed^in 2006,2007' or 2008

possibly because stream tempcratures were cooler (Figures l0 and I 1)' Neverthelcss'

urrerag" .luily outlet srcam tempentures often exceed-15'C in June, July' and August in

un y"ir. u"izoo8 (Figurc I l). Bjomn antl Rciser (1991) reported that the preferred

-iirution t"-peraturJs for sockeye salmon arc betwe en7 '2 and 15'6 "C' McCullough

(19"99) reported the upper thermal tolerance for spawning sockeye salmon to be !4'4:?^^
16.1 "C. The water temperarures in the main inlet stream ncver averaged more than 13"C

ipig*" fOi tut ,"nded to be highcst in August and September when the water was the

io*:est und thc sockeye salmon were actively spawning or trying to spawn'

The watershed is relatively undeveloped but the fish processing plant's diversion of watcr

out of the main inlet stream might exacerbate low flow conditions, and migration delays

and fish die-offs, during summErs with little snow pack and precipitation Beginning in

iOOS, ,n" n.n p.ocessirig plant's diversion of water out ofNeva Lake's main inlet stream

was motleratei following renewal of the plant's water right by the State of Alaska'

DeDartment of Natural Resources.

L

CONCLUSIONS

Sockeye salmon runs to Neva Lake has long been an important subsistence

resource for Tlingit families living in Hoonah and other areas of northem

Southeast Alaska.

This report summarizes thc sockeye stock assessment project findings from a

coop".utiue Hoonah lndian Association, Alaska Department of Fish and Game'

and Forest Service study. This project used a wcir and mark-recapture methods to

estimate the sockeye escapement into Neva Lake in 2006, 2007' and 2008 Age'

."., 
""a 

l"tg,ft data was also collccted to help assess stock status' This is the

final report ior fisheries Resource Monitoring Program study 06-601' Reports

*"-*u.iting ptoject findings for 2002 to 2005 are reported in Van Alen 2004'

2005, and 2008.
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5.

3.

'7.

6.

The escapement of sockeye salmon into Neva Lake was 5,93 I (CV=3%) frsh in
2006, 5,993 (CV:5%) in 2007 , and,2,B23 (CV:7%) in 2008 based on weir counrs
and mark-recapture data. For comparison, the sockeye escapements were
estimared to bc 5,003, 1 1,393, 9,5 13, and 5,263 in zOOz, ZO'Z,2004; and 2005.

Averaged from 2002 to 2008, the midpoint of the run was August 5 and g0% of
the run passes bctween July 5 and September g.

Thc early running sockcye spawn in the main inlet stream in August and
Scptember and the latcr running hsh spawn in the lake in October and November_

Age-l. frsh have dominated the escapements but the increased proportion ofagc_
2.- fishlhe_last fbur years suggests that somejuveniles were not attaining the
threshold sizc to smolt afler a year rearing in ihe lake bccause parent year
escapements were mecting and cxceeding the lake's rcaring capacity for sockeye
juveniles.

There has been an increase in subsistence effort on Neva sockeye salmon in
recent years and the number of permits fished and sockeye hawest in 200g was
the highest on record. There will be an incrcased need to monitor and maintain
the distribution and abundance of escapements if subsistence, sport, or
commercial harvests increase.

8. The_migration and spawning success ofNeva sockeye would be compromised if
the fish processing plant taps too much water out ofNeva Lake,s main inlct
stream during low flow periods in July, August, and September.

RECOMMENDATIONS

I recommend using an underwater video system to count the escapement of salmon into
Neva Lake in future years (see Appendix F in Van Alen 200gb). Thc extendcd timing Lf
the migration of sockeye salmon into Neva Lake and thc extended timing of their
spawning in the main inlet stream and lake makes it difticult to assess annual
escapements without the aid of a weir project (Van Aren 200ga). using the weir as aplatform to trap, mark, and count upstream migrants works well but thJ natural upstream
migration of salmon is disrupted to somc tiegrJe by the weir and ou, rrunaring orin" nri.
Y::_1 :"rT?" -"k to migrate upstream flom dusk io dawn and we only pass fish betweenoawn and dusk. Un occasion, when there is a ,.push" of fish at the weir, they could beefficiently counted through pulled pickets but most fish are passcd upstrcam out of theweir trap which they had entered hours before. During high^potcntial fish migrationperiods the weir crew must close thc trap at night to relucl thc risk offish ovircrcwding
and dying.in the trap. It is rikery that some fisil try rbr days to migrate th.ougtr tt e wcirlPredators like bears, wolves, otters, and eagles ari attracted to thJcon""ntraio' of fi*h

-
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below the weir. The weir-related delays in migration of salmon into the lake might also

make them more vulnerable to subsistence or sport fishers. Weir-related delays in

migration increases thcir risk ofinjury or death from low water, warm water, and poorly

oxygenated water. These conditions often exist during low flow periods during the

suminer.

Motion-detected video of the fish swimming into Neva Lake could be obtained when the

fish swim, on their own, past video cameras. Picket weirs could be used to fumel the

fish past cameras mounted in virleo chutes. Escapement counts would be validatcd if
they were the same between independent weir/camera locations. The only fish that

would need to be physically handled would be thc fish sampled for agc' sex, size, and

genetic data.

weir operations would be smoother and more reliable ifprojcct personneL lived on-site

instead of commuting back-and-forlh from their accommodations in Excursion Inlet.

This would bc best accomplished by housing the crcw on a floating wall tent anchored

offthe outlet of Neva Lake. A floating wall tent camp wofked well for the salmon stock

assessment projects at Pavlof Lake (Van Alen 2004) and Kook [,ake (Van Alen 2008b)'
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ABSTRACT

Sockeye salmon (Oncorhynchus nerka) retums to Neva'.Pavlof' and Hoktaheen Lakes

havelongbeenanrmpoftantsubsistenceresourceforTlingitfamilieslivinginHoonah
uid orh"i u."u. of northem Southeast Alaska. This armual report summarizes the sockeye

,io"t urr"rtrn*, project findings from the second year' 2003 
' 
of a tkee-year cooperative

ii."".ft-L"ai* ,qssociation, elista Deparhnent of Fish and Gamc' and U'S' Forest

i.*t.. tttay. This project uses a weiiand mark-recapture methods to estimate the

,o"f..V" 
"r.up"-entlnto 

Neva Lake, a flshpass trap unj -1f""uP*re to estimate the

.i"-t.V" 
"."uit"-ent 

into Pavloflake, and mark-recapture to index the scckcye

"r""pJ."iil't 
rfoktaheen Lake. eg", *"*, and length data and limnology data were also

collected to help assess the status ofthese stocks'

The Neva sockeye escapement was 1I,393 (CV = 2%)-- 9'468 adults and 1'925 iacks -
based on weir counts and a weir-to-spawning area mark+etapture study' Sockeye

tpgut"a it " 
tft. lake from June 22 ihrough October 8 and the midpoint of the run was

on August 6th. The early running fish spa:wned in the main inlet stream and the later

*""in-g f^tt -"te beach spawners lnlet stream spawners totaled about 3'000 Ninety-

five percent of the N"'ru ro.t.y" 
"'"ap-ement 

was age -l'- and 17o/" were jacks (age -'l)'

The observed subsistence trarvlst was zzg sockcye salmon and sport harvest was 53'

The Pavlof sockeye escapement was 1,4'74 (CV =2%)' Therun extended fiom June 15

to August 12 with a midpornt of loty Z Sxty-nine percent of the sockeye salmon used

ii" 
^fr.?**" 

-igate into the lake' A radio tagging study confirmed that the sockeye

soawn in the lower part of mc main inlet stream-ioi late-July to mid-August' Age-l'3

fish dominated the escapement'

Threethousandfourhundred(cv=3%)sockeyesalmon.spawned:inupperHoktaheen
Lake's main inlet stream' Jusi over300 sockeye spawned.in the upper section of the

stream connecting the upper ancl lower lakes' itew spawnittg sockeye were observed

ouiside of the." t*o indli areas Age- 1'3 fish dominated the escapement'

ThcdominantmacrozooplanktonwasDaphniasp'inNevaLake,Bosminasp'inPavlof'
;;i C;rl"pt sp. in Hoktaheen' The weigirted "seasonal" biomass of zooplankton was

562, 13, and 463 .g - -' 
'"tittii'o"ly, 

ii Neva' Pavlof' and Hoktaheen Lakes and

eupirotic zone depths were 10'6, 6'2, and 3'9'

Key Words: Sockeye salmon, Oncorhynchus nerka'Neva' Pavloi Hoktahecn'

"r"up.-"ot, -*k-ri"aptot", age composition' limnology'

citation:VanAlen,B.w.2005.Ncva,Pavlof,andHoktaheensockeyesalmonstock
assessment, 2003. Federal Subsiste"ce fistrery Monitoring-Program' Annual Project

i*".iiq".'rrs 02-ol2-2' U S' Fish and wildlife Service' offrce of Subsistence

itli*""-"*, f ithery Information Services Division' Anchorage' Alaska



IN'TRODUCTION

Sockeye salmon retums to Neva I ake (Alaska Department of Fish and Game, Division ofCommercial Fisheries stream nu-ber it4_80_0+Si p""f"ii"f.. tl l2_50_010), andHcktaheen Lake (l 13-94-003) have long bcen un i-po,tuna.,rl.rstence resource fbrTlingit families living in Hoonah and otlcr areas ofnorthem ioutheast Alaska (dcLagrura 1960; Schroedcr and Kookcsh rq90; cordsch;il;;; H"", 1998; Figurc 1)_

.T-"^y,r:1,:-11:*.:tence 
surveys.done in Hoonah i" rs96i"rnJ tn"r 86% of the familiesused satmon and 65% used sockcye salmon (Table lt.

Figure l. 
}|irr"lH,J""J*Il*" Alaska showing the location of Neva, pavlof,

H
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Table 1. Subsistence usc and harvest of salmon by households in Hoonah (ADF&G'

Division of Subsistence, Community Profile Database, 2003).

Percent Households Households

Year Households lJsing Harvestinq Households Using Haryg-+ing

1985 32%
1987 38%

unfortunately, little is known about the health of these sockeye runs. Management has

had to rely on infrequcnt and imprecise aerial survcy counts and subsistence hal:vest

reports to'assess run sizes and trinds. I am not awarc of any prior studies that estimated

o;indexed the sockeye escapernent into thcse lakes. We do not know if escapements are

at levels that would maximize retums and harvests. We do not know if management is

too conservative and if subsistence harvests limits could be liberalized, or, ifthese runs

are depresscd and need rebuilding fiom over harvesting that occurred with the onset of
commercial fishing in the latc-1800s and early-1900s (Bean 1891; Moser 1899; Rich and

Ball 1933; CooleilqO3; Van Alcn 2000). Most importantly, we do not know if
escapements are trending downward and ifmanagement actions are needed to protect

these important subsistence resources'

This project estimates sockeye escapements into Neva and Pavlof Lakes, indexes the

so"k*yc es"upe-ent into Hoktahcen Lake, and collects associated biological and

limnoiogical 
-data 

needed to assess the current status ofthese important subsistence

stocks. ivlark-rccapture methods are used to estimate the relativc and,/or absolute sockeyc

escapement in all lakes. This information is needed to cstimate escapement goals and

undirstand the current status of these runs (Geiger et al' 2003)'

This report covers the second season (2003) ofajoint Hoonah Indian Association

GlA)/tJ.S. Forest Service (USFS)/Alaska Department of Fish and Game (ADF&G)

study into the status ofNeva, Pavlof, antl Hoktaheen sockeye salmon. Results ftomthe

200i season were reported in Van Alen (2004). The stock assessment of sockeye salmon

in Hoktaheen Lake was part of an Organized Village of Kake and ADF&G project in

2001(ConitzandCartwright2002a)butwasincludedin-thisprojectsinceHoktaheenis
in the iaditional fishing area ofthe Hoonah people. Project personnel also worked this

seasonwithpersonnelfromtheAngoonCommunityAssociationtoestimatethe
escapement of sockeye salmon in Kook Lake's main inlet stream and these results will be

presented in an ADF&G rcPort.

This Neva. Pavloi and Hoktaheen Sockeye Salmon Project is one of eight ncw projects,

initiated in 2001 and funded through the U.S. Fish & wildlife Service Fisheries Resource

Monitoring Program, to assess significant subsistence sockeye runs in southeast Alaska

lConitz an-a Caiu,ri ghr 2002a,2002b,2002c; Conitz et al' 2002; Lewis and Cartwright

)OOZI. ZOOZa,2002i). Funding for these projects has been a fortunate consequencc of

the Federal governnent's 1999 assumption from thc state of Alaska of the management

1t



of subsistence fisheries on Federal public lands. Thesc projects all involve cooperation
among communiry Tribal associations, ADF&G, and USFS.

There is also a Federal office ofSubsistence Management-funded, cooperative HIA and
ADF&G, Division of Subsistence, project currcntly studying the historic and
contemporary subsistence usc by the people of Hoonah. Results from both these studies
will.help us assure the adequacy ofthesc runs for meeting escapement and customary and
traditional subsistence needs.

BACKGROUND

Neva

Neva Lake (58"24.219' N, 135"24.258' w; NAD27 datum) is located on the mainrantr on
the east side of Excursion Inlet (Figure 2). The lake is about 2 km southeast of the
unincorporated community of Excursion Inlet, abo'r'' 22 km east of Gustaws, and about
40 km across Icy Strait from Hoonah. The lake lies at an elevation of 44 m, has a surface
area of 36.1 ha, and a maximum depth of 19 m. There is one main inlet stream that flows
into the northeast end of thc lake. The outlet of Neva Lake (Neva creck) flows from the
northwest end of the lake about 1.2 km before entcring the glacial South creek which
then flows about I km before entering Excursion Inlet on the south side ofthe carurerv
complex.
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Marn lnlel 6ft€arn

Eeach lndex area

Figure 2. Bath)4netric map ofNeva Lakc showing 5 m dcpth contoum and
approximate locations of the two fixed sampling stations, the main inlet
stream, the outlct, and the bcach spawning indcx area.

Neva Lakc is in thc traditionar lands used for subsisrence harvesting and gathcring by the
Huna Tlingit (Schroeder and Kookcsh 1990). There uscd to be a village 6f
Wooshkeetaan clan pcople in Excursion Inlet near the present cannery slte (Goldschmidt
and Haas 1998). villagers would fish for "a good run tfsockcye" saimon ieturning to
Neva Lakc and therc were scveral smokehouies in the area. Stone barriers arc still
evident in Neva Creek that were built to impedc the upstrcam migration of salmon.

A salmon cannery began operation in Excursion Inlet in l9l g. The location and
ownership of the canncry has changed sevcral times over the ycars (Galginaitis 2003).
During world war II. between August 1942 and November l'94:, over i,000 civilian and
U-S. Army workers constructed a bargc terminal at Excursion Inlet as a potential
resupply port for the Alcutian campaign (cohcn l9gr3). The $ l7 million port was ncver
needed and fiom July 1945 to January 1946 the Army used about 700 German prisoners
9l*T t9 dismantle and salvagc as much as possiblc. A dam, reservorr, and watcr
distribution system is still uscd by the cannery today. This water systcm diverts water out
of Neva Lake's main inlet strcam. Ncva Lake is accessible by road tiom the cannery.
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The State currently holds titlc to the land surrounding Neva Lake and outlet' and the

cannery site is privately owncd, but the majority of the watershed is on National Forest

ivr,*i r"ta. th" Stui. hut subdivided and sold land along the eastcm shore of

Excursion lnlet and thcre are now about 80 cabinsrhomes and a sport fishing lodgc.in-the

area that are mostly used for summcr recreation Unguided clients from sport fish lodges

often target salmon at the mouth of South Creek

This area is in the Fedcral subsistcnce customary and traditional use arca for residents in

th" Hoonuh area (Federal Register 50 CFR Part 100 and 36 CFR Part 242) and tn an area

designatcd by thc State as subsistencc (5 AAC 01 716) A permit is required to take

salmon ibr subststence or pcrsonal usc in southcast Alaska ADF&G' Commercial

Fisheries Division, staff havc issued thcse permits, one pcr household' and has

maintained records of the permits issued, returned, and thc reported harvest since 1984'

The return of these pcrmiti is voluntary. No sockeye salmon were reported harvested at

Ncva prior to 1990 and the peak cffod (22 permits) and harvcst (41 1 sockeye salmon)

*u.lri fSsO (Figure 3). Subsistencc and personal usc fishing for Neva sockeye salmon

occurs both in saltwater, at the mouth of South Creek, and in freshwater in South Creck

andNevaCreek.ApoolinthelowerpartofNevaCreekisatraditionalSitefortaking
sockeye salmon with a gaff.

8
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Figure 3. Subsistencc/personal use effort and harvest of sockeye salmon at Ncva 
-

from 1985 to 2003 as rcpotled on permits returned to ADF&G (ADF&G'

Division of Commercial Fisherics database, May' 2005)'

Ncva sockeyc salmon woul<l primarily be harvested in commercial fishcries in Excursion

Inlct and Ici Strait. Thcse fisherics alio harvcst sockcye salmon bound for LlTrn Canal'

taku fuver, chatham strait, and other northem inside systems. fuch and Ball (1933)

,"po.t"ano'ttu-"stsofsockeyesalmoninExcursionlnlctpriortol9l4andannualharvesls
olizero to 50,722 sockcye salmon in Excursion Inlct from l9l4 to 1927 (Table 2) Beach
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seines, purse seines, gillnets, and traps fishing onpassing stocks in Icy Strait ttu*"i19d

ir-ar"i, of tfto"sanis of sockeye salmon annually through 1 927 (Rich and Ball I 933 ;

Table2).CommercialharvestestimatesforlcyStraitandExcursionlrrletfrom1928to
,tut.t ooa ltlSO; arc not available. Traps weri outlawed in- 1959; however' the purse seine

i"i.g 
"ffi,a 

t -ained high in Icy Strait into the early 1970s (Table 3)' The annual sockeye

harvest has ranged between zero and 2,584 fish in Excursion lnlet since 1960 (Table 3)'

il;Gffi;.; Excursion Inlet have not been directed at Neva sockeye salmon and it is

iit"ty tttut .ity of the sockeyc harvested therc were bound for other systems'

The ADF&G, Division of Sport Fish, estimates sport effort' catch' and harvest from an

annual statewide mail suwey (Mills and Howe 1492;' Twelve or more responses are needed

for estimates to be useable. There have been too few responses to estirirate effort or harvests

ofsalmonintheNevaLakesystembutthesportflshharvcstofsockeyesalmonintheentire
Excursion lnlet area (excluding Excursion River) has averaged only 34 frsh from 1984 to

i9ee 1fuUt" +;. Theic has been an increasing trend in sport effort and harvest in both the

Excursion Inlet area (Table 4) and the Glacie-r Bay Arct that includes Excursion Inlet (Table

n olal -A foot 
"scapement 

surveys have been conducted by ADF&G' Commercial

Fishcries Division, intermrttently since 1960. These surveys are primarily geared 19. .

itd"-i"g pi* *a'chum salmon'escapements They-should.not be considercd a reliable

estimateorindexofsockeyeabundancewithoutfurthcrstudy'surveylocations'dates'
and observers are not standardized (Bevan 1961; Jones et at. 1998) and usually only a

smallfractionofthecscapementisvisibleduetotheforestcanopy,darkwater-'and.the
nuto*fJirp"rrut of fish within a system' Neverthelett:"9Yffi as high as 1'250 sockeye

.uf-o.t ttuu" been made in Neva Lake in recent years (Table 6)
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Tablc 2. Historic commercial harvest ofsockeye salmon in Icy Strait, and Hoktahcen
Cove and Excursion Inlet (Neva), and Northern Chuti"- i-t*lt, una
Freshwater Bay (Pavlo0, 1889to 1927 (Rich and Ball, lgtt). '

k
Hokhheen Excurson Chatharn FreshwaterLe3issg lclSg_ail' cove tntet slEitb -- 

;;;
1890 144,000
18si gr,zoo 4 9o2

1492
1893
1894
1895
1A96 4'260

1E97 36.969

1€9g 566

18S9
1900 151,9011so1 go,s+z l:i:99 25,ooo

190? AApU
1903 236,167 128 080

1904 432.262 241175

l99l 5u.275 a,27s '31,3311906 375,459 jr349

l:91 s1r.z6s 7.ooo izr :gi1908 661 140 to,677

199: 626,51r io,3er ;;,;;i
]!]9 60e,802 s,8e6 l5o,Esz1911 635726 7 1361912 E18.162 7 tg|1s13 oae,zos s.i+ ii:::i l,ooo

1911 1.304.a77 7,686 3 ;;;;;;
191! 768,068 8,301 24.1,7631916 679,561

:tjl ttz.iio 6,036 ::l'?",1 ?:gls18 a2f,768 2,519 b1 ,/? ncaie19 822.67s 5 463 385 ;o;.;;; Bo8,,??t. 608,s53 3,218 50722 tts,eti1921 271J381s22 +zsi,zzs 6s3 3eo ,31,333
12?1 518,006 5,266 za eo,zez 30:2?1 552.7ae 2.310 2 382 121,58e
12?2 525 3e.1 2 33s 3.03e 153412
l9t9 523jfi 1,834 546 o,oao1927 345,635 2,A21 2,4l]9 102. 7

rho 0.46 -0.85 0.3S O.Z2 _0.83P-valu€ 0.01 0.OO 0.30 0.21 ;.0;N31 )n.,'! Jr z0 1r
ou.se se.e g i.|et. ard traps In the tc;;:ffi ";;::,:H"#;5.1::.i:".,li:i 

ii I", j?"ylH':flii ""- "*bThe Nodhern Chatham Strait area incr;s tie teach sene, pu.se sene, gi net, andtrap harvests north of Pt_ Gardnerand Takalz Bay. Fresrrwater eay lpavioil ts tn tnis oisftct.

6
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Table 3. Commercial purse seine effort and harvest of sockeye salmon in waters

adjacent to Neva Lake (lcy Strait and Excursion Inlet), PavlofLake (Upper

Chatham Strait and Frcshwater Bay), and Hollaheen Lake (Hoktaheen

Cove), 1960 to 2003 (from ADF&G, Division of Commercial Fishcries,

Alexander Database, May, 2005).

lcy Strait Excursion Inl€t
(Dist. 114) (Dist. 114-80)

Sockeve Boa! Sockeve Boat-

UpperChatham FreshwaterBaY
(Dist, 112) (Dist. 112-50)

Sockeye Boat- Sockeye Boat-

Hoktaheen
Cove

(Dist. 113-94)
Sockoye Boat-

Ysar Harv;st Days Harvest Days Harvest Days Harve,l D

1961 213,619 2,965
1962 136,712 1,204
1963 201,535 5,440
1S64 204,304 4,162
'1965 280,730 4,682
'1966 216,858 2,747
1967 160,019 3,113
1968 230,741 3,004
1969 231,624 3,627
1 970 163 ,224 4 ,384
1971 88,758 3,188
1972 96,853 3,374
1973 130,805 1,714
1974 20,594 656
1975 2,391 226
't976 21 303
1977
1978
1979 3 53

1980 1,792 216
1981 10,638 596
1982 2U 119
1983 2,333 13s
1984 6,882 190
1985 3,638 253

1986 1,479 69

19a7 3,793 307
1988 1,244 135
'1989 6,111 164
1990 4,161 110
1991 4,307 208
1992 6,454 ',180

1993 9,806 24S

1994 10,536 412
1995 264 I
1996'1997 5,123 255
1998
19S9 17,301 893
2000 1,111 39
200'f 43,739 443
2002 4,592 262

149 6

315 36
83

205 4

27

4A

I
1

12
306

2

4 190
3 232
13 220
10 102
2 144
0 110

21 303

264 8

518 5

105 24
376 77

46

45,493 726
11,148 160

24,268 I ,312
u,225 1 ,282
48,756 1,383
28,737 1,363
'15,8S1 52s
41 ,a7 4 3,213
29,563 1,610
49,598 4,844
18,533 1,728
33,761 2,651

32,11A 620
23,639 858

1,261 434
1,577 261
1,300 662

'17,188 602
26,524 3,408
25,979 1,001

22,204 1,548
37,140 2.444
8,331 2.181

44,989 1,486
3,927 642

48.985 1,653
17,477 873
40,289 2,735
54,403 1,869
8'1,676 2,989
76,582 4,044
203A7 2,759
37 ,482 3,102
25,946 2,529
30,820 2,546
55,942 3,725
30.594 2,538
64,427 1,777
24,751 1,761

69 15
114
18 4

15
3

17
448

'14

528

1,O73

252
1,685 '198

266 234

85 28
1.876 138
919 26
168 35
396 156
952 73
151 2

2,34a 52
1,'t 53 31

2,5A4 65
216 1

1,576

1,542 46

2003 11,973 288 3 68'316 1'945
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Table 4. sport fish effort and harvest in Excursion lnlet and Neva Lake, r9g4 to 2002

1985
1986
1987
1988
1989
1990
1991

1992
1993
1994
1995
1996
't997

1998
1999

163
204
225
402
290
232
724
660
s88

t,too
1,113

613
1,'t70
1,005

130

410

2,135
273
249

't,252
1?e1

1,O42
1,428
't ,41 I
1,197
1 ,921

1,675

121
706
444

1,893

443
3,164
't,420

1,062
2,496
3,O42

2,867
2,720

1,415
616

1,546

152
0

97
toJ

1,053
290
620
840
924

2,762
916

1,098
4,080

0
11

110
0

28
21

0
66

0
74
34

0
50

1?4
32

50
45
44

681
449

0
0
0

901

2U
365

378

2000
2001
2002

3
6

5
10
I

19
29
24

40
34
52
49
51

15
12
21

2003

(ftom ADF&C, Division of Sport Fish, Statewide Harvest Database.2005).

gips Fished Harvest Harvest Responsesr9B4 m o 1

Average
Spearman's rho rank correlation trend test:

0.57

0,01
'19

o.32

0.18
'19

0.54

0.02
19

0.71

0.00
't9

0,03

0.89
19

0.89
0.00

19
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Table 5. Sportnshharvests'd:fi?nli-':"-.::t::5it".i,:11Sf Hillfif.H:
T':l'l;:'Til:::i:ff ';?:ii'H;ilXf#gtl:TmADF&G
Division of

Number of Numb€r

Statewide Harvest

--*-!er3r99.!!49e9-!--rir9!!!!!9!er

Number oi Number or DaYs

1978
1979
1980
1981
198?
1983
1984
1985
1986
1987
1988
1949
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2,941
2,809
2.582
3,089
2,424
2,826
3,026

3.148
3,031
3.251
2,355
3,30S
2,8?Z
3,26E
1,744
1,369
1,644

2,938
4,670
3,942
4,826
4,112
4,O17
3,676
3,610

6,142
5,776
4,273
3,324
4,840
3,075
5,051
4,17E
3,163
2,457

5,303
3,946
5,510
3,844

4,998
4,258
4,680
4,587
5,611
5.o77
5,19

6,970
6,674
9,444
7,789
7,7\a
4,426
7.123

8,368
6,2E9
4,733
4,395

0
0

43

0

0
78

0

143
419

0

0
48

1ff
142

0
219

99
271

81
0

244
10E

o

0.86 0 52

o.oo o 01

176
154
326
1E4

146
336
255
348
115
42

308
261

a7
390
461
s25
389
937
479
828
a23

1,196
324
137
396

56
30
69

0
0

102
0

38

1,092
214
120
323

0

I-tT
151

77
252
547
259
637
212
133

a2

129
79

143
196

17
253

433

1,845
1,009

887
'1,371

2,335
2,4?9
1,912
2,\14
4,O71

903
3,087
1,187
1,351
3,249
3,503
3,173

0
0
s

0
0

124
12

167
88

837
559
495
780
349
212
669
846
154
a15
'129

197
749

1,668
1,356

208 4?9

291 741

646 805

428 673

682 1,176

511 1,023

598 813

997 1,395

559 1.706

627 1,640

62f 1 788

866 2,808

369 a17

1,173 1.931

804 598

666 1.118

1,026 2,257
j,111 2,905

962 2.315

0.53 0 52

0.01 0.01

26 26

-0.09

0.71
19

0.26

0.19
2A

0.65

0.00
19

0.78 0.81 0 36

000 000 091
26 26

620
268
154

1,326
594

306

210
324
433

2,055

1,224
487
434
949

1,987
1,502
?,789
2,962
3.522
6,929
2,11O
1,829
1,206

0.00

1977
1978
1979
1S80
1981

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1932
1993
1994
1995
1996
19S7
1998
'1999

2000
2001
2002

-0.15

0.55
19

30.817 2 855
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Patld

Pavlof Lake (57o50.605' N, 135"02'672' W) is locatcd on the northeast side of Chichagof

lfit;r*#-;;i#*'*1*;61
-irf.* .t"" "i lU.6 ha' a maximum depth of 8 T' ". 

t^":: 
:"^p^l

860,000 mr, antl an elevatron of i"t G'go'" +; Pul: Td 
cook 1999) This small'

*$i'#i*"jf"#{f i#'ffi ffi[il:*ir#{'ffi'r:#T:;TrTHh.*"

Fi gure 4 
".1;'ffi:T;,il:t"j ;i:f l"'iffi !"=#,1"'^j1.l::ff 

""Hfi ,liry' "
inlet stream, -i trr".?trrt p"*'-dirap at the ootlet of the lake (ftom

ADF&G)'

Pavlof l.ake

2l

,----_4
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barrier to upstream migrating salmon (Barto and Cook 1999)' The USFS installed an

aluminum iAlaskan stiep pass" inside the concretc fish ladder in 1986. The USFS also

installed an "Alaskan steep pass" fishpass on a wat€rfall in the main inlet tributary in 1987.

The intent of this upper fiihpass is to provide coho salmon with better access to upriver

spawning and rearing habitat.

The state of Alaska curently holds title to the land around the lake and outlet but the

majority of the watershed is on National Forest System Lands' Large portions ofthe---
waiershed were clearcut logged in years lg77 to 1981, 1987 and 1988, and l99l to 1993'

Roads now traverse the waieished and provide vehicle access with Hoonah. The area

immediately around the lake and outleihas not been logged and it is not possible to drive

to the lake or outlet.

Barto and cook ( 1 999) conducted a limnology and fishcries investigation of Pavlof t ake. in

1 997 . Their study evaluated rearing conditions for sockeye salmon and applied empirical 
-

.o.t 
"y" 

p.oau"tion models develofed by Koenings and Burkett (1987) to identiry potential.

management or enhancement stratigies ior optimiztng sockeye.production' They concluded

thut tti" tut.'t to"keye carrying capacity was relatively small, that sockeye production was

nearcapacity,andthatcohoproductionmightbecompromisedifthelakewasfertilizedin
an attempt to boost sockeye production.

Coho salmon spawners from Pavlofwere a brood source for an ADF&G' Fisheries

Rehabilitation Enhancement and Development Division's, eflort to boost rccreational spolt

fishing opportunities in the Juneau area. Between 1987 and 1996, 109 coho salmon adults

*"r" fll.i du.irrg egg take operations in late-september in the upper rcaches ofthe main

inlet stream. Thes=e eggs wete incubated in Juneau and the fry released into Juneau area

sbeams.

The Pavlof area is not in eithef a Federal or state customary and traditional use area'

i.rbrirt*"" ur" drtu ranked the Pavlof Lake area as hi gh use by residents of Tenakee

Springs and middle use by residents of Hoonah and Angoon (ADF&G' Subsistence

livisioq Tongass Land Management Plan Revision' 1996)' Parlcf has not been listed on

the armual sublsistence/personal use permits issued by ADF&G and sockeye harvests

have only been reported in two years (Figure 6)'
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Figure 6. Subsistence/personal use effort and harvest ofsockeye salmon at pavlof
irom 1985 to 2003 as reported on permits returned to ADF&G (ADF&G,
Division of Commercial Fisheries, Alexander Database, May, 2005).

Sockeye salmon returning to pavlof Lake would be harvestcd in tcy shait and Chatham
Strait area fisheries. Rich and Balr (1933) reported six ycars ofsockeye harvested in
Frcshwater Bay starting with 25,000 harvested in r 900 and ending with :0 in t oz: lTable2) Sockeye harvests in Freshwater Bay sincc statehood (1959) are betwecn zero and 1,5g2
fish (Table 3). These seinc openings target pint salmon.

Pavlof Harbor is a popurar anchorage for pleasure boaters and sport tishing fbr trout and
saimon is also popular in the area. Howcver, the sport harvcst oi sockeye s"almo, i;th; 

-
Pavlof area is small. only ninc s,x'keyc salmon weie reported harvcstedln the pavrof Lake,PavlofBay, Freshwatcr Bay arca fro m l97i to 1999 (ADF&G, Division ofsport Fish,
Statewide Harvest Survey database. 2002). The saltwatcr sport ctibrt and harvests are
trcnding upward in the area (Table 5).

Aerial and foot escapement survcys sincc l9g0 have usualry countcd around 200 sockeye
salmon in thc PavJof River (Table 6). The mn timing of sockeye and pink salmon
overlaps and the tannin stained watcr makes countini fish dit}jcult.

Hoktaheen

Hoktaheen Lake (58'03 236'N, 136'30.3g1' w) is located on the northwest side of
Yakobi Island, about 25 km from the community ofpelican (Figure l). .fhe 

lake is at

24



Outlet Stream

Figure 7.

about 5l m in elevation and drains a watershed area ofabout 20 kmr. It has a surface

arca of 67 ha, an average dcpth ofabout 20 m, and a maximum depth ofabout 50 m

(conitz and cartwright 2002a; Figure 7). There are two lakes in the Hoktaheen Lakc

system. A short,0.jkm, stream connects the larger, upper lake to the lowcr lake' Thc

outlet of thc smaller lakc flows about 2 km to Hoktaheen Cove on the Gulf of Alaska-

lVain lnlet Slream

Bath).rnetnc map of Hoktaheen Lakes with 5 m depth contours' location

of limnology sampling stations A and u, and locations of the Main Inlct

Stream and outlet.

TheHoklahecnLakesystemonYakobilslandiswithinthetraditionalsubsistencc
harvesting and gathering arca claimed by the Hoonah pcople Goldschmidt and Hass

iii+il u.ji*"i*rat thJHoktaheen cove area belonged to the T'akdeintaan clan. Thcy

t"pott"a that "Hoktaheen Creck is a good sockeyc stream" and that smokehouses werc

located therc. I'he summer camps antl smoke houscs are now gone but subsistcnce.

fishers from Hoonah, Pelican, and Elfin Cove continue to makc day or ovemight trips to

Hok,ut,".nCove,Travelisoftenbyskiffandweatherandseaconditionsmustbegood
for safe boating.

1.)



Hoktahecn Lake is in the west chichagof yakobi w dcmess Area. l he cntire watcrshed
is on National Forest land.

The reported subsistence harvcst ofsockeye salmon at Hoktaheen pcaked at r,720 fish in
1997 (F.igurc 8). Harvests vary with cfforr and the fish-pcr-permlt, a rough indicator ofamual abundances, is variablc but steady. Thc public has expressctl conccrn about
aggressivc fishing and possibre overharvest in the Hoktaheen subsistencc and personal
use fishcries (Conitz and Cartwrieht 2002a).
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Figure 8. Subsistence/personal use effort and harvest ofsockeye salmon at
Hoktahccn from l9g5 to 2003 as rcported on permits retumed to
ADF'&C (ADF&G, Division of Commercial Fisherics <latabase, 2005).

Thc historical commcrcial harvests of sockeye salmon in Hoktahccn cove decreased
significantly (Spearman's rho rank_c-orrelation trend test, at p:6.65. Conover l9g0) from
around 10,000 fish a year in years 1905 to l9l0 ro around 2,000 fish a ycar by 1927(RichandBall 1933; Table 2)- wc don't know what the sockcye harvcst was from then
to statchood but less than 1.800 have been harvestcd since starehood and the rast time
Hoktaheen cove was open to seining was in r973 (Tabre 3). There have not been seine
fishcries opcrating in the immcdiate vicinity ofHoktaheen cove in recent years, but those
at-the mouth of Lisianski rnlct, in Icy Straits, and southward along the outsi<le ihichagof
Island coast may incidentally harvcst somc sockeye salmon rctuming to Hoktaheen Li<c.

The sport harvcst ofsockeye salmon from Hoktahcen is unknown; the ADF&G, Division
of sport Fish Division's statewide harvcst survey has received ress than thrce responses ayear from those fishing in the Hoktahecn area. However, the area around Hoktaheen

zo



Cove has become increasingly popular for sport fishing since the late 1980s (Conitz and

Carhrright 2002a)'

Escapement surveys have only been done in a few years at-Hollaheen These aeria.l

"#il;;;;;directed at inJexing escapements. of pink salmon and no survevs were

iil;ffi;"',-*t. aoa ea'tv lild;"-ii;it"unts have becn in the hundreds and

ii.i"ti""i ".*" 
*ere in the thousands (Table 6)'

OBJECTIVES

The project objectives for 2003 were:

1) Use an outlst weir/trap and mark-recapture methods-to estimate the annual

escapcment of so"t"V" '"fton 
i"io NLva and?avlof Lakes such that the

i"*il-,iut"A 
"o"irt.ieniof 

variation is less than 10%'

2) Use mark-recapture methods to index the number of sockeye spawnTg il X:l"' ;;;;;:;il-ili"ht"" lut"'t tnuin inlet streams' N.eva Lake's beach spawmng

area, and upper Hontf'"*-Lut"lt o"tlet strcam such that the estimated

"o.m"i.nt 
& nutiation is less than 20%'

3) Estimate the age, length, and sex composition of the sockeye escapements into

Neva' Pavlof, -a ffortli"""iakes such that the estimated coefficient of

variation is less than I0%

4) Collect baseline data on inlake 119auct]vir1 1frSe11'.Pavlof' 
and Hoktaheen

Lakes using establon"J enfAC fimnological sampling proccdures 
Y,I"^T'5t

include zooplankton sampling and vertical sub-surface temperature' dlssolveo

oxygen, and light intensity measuremenrs'

5) Describe the distributron of spawning sockeye salmon in the Pavlof Lake system

using radio tags'
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METHODS

Aduk Sockeye Escapement Assessment

Neva

The escapement ofadult sockeye salmon into Neva Lake was estimated using thecombination of a weir and mark_.::rt9.:: n;fid;;;#"ounts with a companionmark-recapture study is to assure that objective #1, tri" 
".ti.ut" of total escapement, isaccufate' only the fish observed at a *"i. *" 

"ou*"J 
unJ;sn cou.ld pass uncountedbefore or after the weir is operated, at times *h;, ih;;;; ;unknown breaks rn trre wli1ucc."go. unj ;G;ili;;r', t,"li:H?,"iHJHJ-,Josephson t997; Keilcv and y1f,ri" lleo,?.fi., *o'r"i*r" 2000; Lcwis andCartwigfit 2002a; Conitz anrp,*"h;il;;;;,t,g;!:!-.FTiiii'.:l'"'f ;A'i:i.il,T,fl?:fi ffi f iJi[lro estmate the total escapement (Van aten :bO+).

Independent mark-recapture studies were also done to index the ab'ndaace ofsockeyespawning in Neva Lake's main inr"t.t."u,o ll,rrij uni lJu"Jrr *ouro,ng ..index,'areas.

I:::]^..:ll gf lgckeve 
in, and out, 

"r,r," 
riari"."i't""u""i'ino",. u."u, were also made inconJr[rctlon with these mark_recapture trips. fn"." ,u*"y"ounts and mark_recaptureestrmates might prove to be a good predici". 
"f 

tlr; t"t;i ;'r;ement but three or morevears of paired observations are neeied to d";;;;;;;;;; ractors (Heinl ct al. 2000).
IVeir.

Upstream migrating adult salmon, trout, and char were cor.urted as they were passed

i:{:ffi ;,!:;:itrJ,ff H:"!"jil!fr:+.itr1T"ft'::.trJ*:lili:ffili,"
continuously from June 4 tbrough O.toU". s. il;;;;;*"s checked for fish earlyeach morning and checked at ot-h". tt_". aulng ii;';;;;td ;r"r,"g as needed to pass
,Tl::ll-llld.llring their upstream migration.* Separ.:,"""rr,. were kept for adult andJacK sockeye and coho salmon. Jacks we." la"ntin*a Uy tt eil visual appearance.

The weir was constructed using. an aluminum bipod and channel superstructure and 19.05mm x 305 cm (/.1 in x tO ftt ptt
d* is";;;;i'i, *tff ' ;.i.i # ;":i. **TI;i:, ffi $Til..* 

a 
'" 

v- ar"ffi + r".
Upstream migrating salmon. trout, and char w"r" .ouniJ unJ.ampled from a 152.5 x!: i_1* cm (5 x 8 x 8 ft), bearproof, trap attachldloii"-iln, orrn. weir. The

ila1T:r"tr"::Tfi :i:f .ft ",.,ff ,::.ff l:,iT,I#;:*n*l*"*xr*1,"
end around thc upstream base ofboih. rirl, *.i" p*."a 

"or*pulled pickets 
",'rh,;d ; 

.$ ;,,. door i n the'd. ;;#,.Jou;XT#t :iinnX *:""i;rJwith a short sand bag and picket diu".rion.- a prurl"'irn oiu,'it"-irrm fish-measurins

--
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troush, and scale card/data holder were mounted on the side ofthe trap next to the fish

door-. A labeled arrav 
"f 

h'"d;il;;;;;;;;;.Jto,initialtv recoid the number of

adult and jack, marked and unmarted' salmon' trout' and char^pa:t"g optt':i-: 
^li::^TL-^

of a 20:80, Clove oit:"thyt ur"ottoi @verclear)' mix in 40+ L,fresh rivcr water was used to

lightly anesthetize the sockeye oi coho salmon that werc marked or scale sampled

( Anderson et al. 1997).

th" *"utl'". 1.1"ar, partlv cloudv' overcast' showers' rain)"strl% 
ilS;h"L*,Yi:f"T:-#i";';t"d;*u, '"toidtd 

at a gausing sati"" lt:1:1:^b:
each moming between 0800 ana O-SO0 hout' Recording thermometers (Onset Computer

Corporation, "Optic Stowewayffi': tgg"")*t"-ulso dePloYed on JuJy 21 '2o02 
at

the weir gauging statlon ano;t;e lower p'a=rt of the main inlet stream' These

thermographs were placea auouii tfree inches below the streambed in short aluminum

pipes. They recorAeo tne templrairiJ "u"I- 
fo"t ft""t' * 0000' 0400' 0800' 1200' 1600'

una zooo ho.,r. ,*" "aattto""iii"l-"o#hs 
were deployed at depths of I m and 13 m

at Station A on MaY 23, 2002

l4eir'to-spuwning Grounil Ma*-Recapturc Escapement Esrtmatu'

The total escapement of sockeye salmon into Neva Lake was also estimated by matking

fish at the weir and sampling tirem for marks on the spawning gounds A running

average of half (50%) of the tl"t"V" tuft"n countedthrough the weir each day were

marked with an uabo" rt" "iip'lil 
Jtttt'l rtt axillTl-^c]ie^for the frst third of the run'

ffi ;;;;;i;ldro''tr"-ioJr."tr'i'dof therun'*u,d.o'.'u.l:5x*::T#i:H1,";;5'tt
*^.'ffl" a""t ior cach third of the run were approxlmated a

28 to August 10, and Algust ;i ;""J;il f,ased on each third of the 2002 run' These

nncripsinvorved'*'ingtt'""n'ti*'a'n*1f1't!1,":i'l::::lilil.ihti,iJ':[lil"i;
,r,^i.ar'of *t" n"noal fin, and cufiing across the posteflor Dase

ravs. Scissors wete used to #1il=#;F:*n;:i,:t:f :-':: -ne with the fish's head in

the water. The marked frsh we'" utto*"d to 
""over 

in arr-area of quiet water next to the

trap and all sockeye released continued their upsheam migration without delay'

Eleven recapture "trips" on 20 different days werc.then made between August 11 and

october 29 to examine '""*"y"-t;;;; 
i;marks-in the main inlet stream (MlS) and

beach spawning ar"u'' r*n?"'"-""ffi i".ift" yrS "ii1t9 
dip nets and in the beach 

^

studv areas with a zl * rongly j'oim deep beachseine with 3'81 cm squarc mesll or

No. 
,9 

knotted Nyion web. ,ilriJn#.#re used to give an cpercule mark to alr fish

";;tJ;; n'1i **" "'rri'ii"J""'" t'l::' '"'"fl:i:1,l;lT-Y"1"f#,i;tt,Iti,n",,
"ier*uf " 

.".f.t"g was also part of a separate "spawntng are

describe in the next ,""uorrl eg;t, .o,,,ttt *etl kept of the number of adult and jack

t""["V" t"f.* tarketl and ex-amined for marks'

Partially stratifred maximum likelihood Darroch. estimates' and standard errors' were

calculated with th" st'"titl"'i pip"i"ti"t-n""fvsis System (SPAS) software (Amason et

Il]]*-.*l*t * *t t-r-*o 
""."' "****"*" "re 

included lor se ientific completeness but do nol conslitute product

endorsement.
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al' 1995) The SPAS softwarc also computes Darroch, Schaef-er, and poored petersonestimates as described in Seber (1982). irr" o"..".i',ir"aeTis prouauty ttre best estimatorfor this type of 2-sampre ,nr* .."1!t ." a-utu trr"i;.i."tri* u, both date of markineand location and date ofrecapt're (Schuer". r qs r;-i"bJ.'ibiz;. rn" nu,'och modelprovides abundancc estimates for the rtars -a i*""n,*ou'"iy.t utu *t"n the number ofrecovery shata is less than or equar to trt" trt."" ."i.u.--#r" ** the number ofrecovery strata exceed thc number ofrelease ro"," 
"riy 

,t 
" ""mber 

in each release strataare estrmated. The SpAS software inctudes g;";;".r;f;;"sts fbr,.complete mlrine,,1*.,:::ll ol"l"rtjo-nl' of narl{:d.firr' "-"'! .L*. "ri"riir'"', 
o. oorr, orr,rese tesrs are-

i.ry':ff h:l;;;.'.,'"?".;ryt:x".','tr1.:::i,ru";i.ils*r*li:"l'1 
:';i;:;f;',square test statistic was used to test,f_,. fryporfr..i, oi"qr""i'p-UuUlir' of marked fishwhen pooJing recoverv strara (Bernard 

";j H.;;;;;;92 ), 
' 
!'"0*u," anatyses were:::lj:ll!.,gurts, jacks, and adllts 

""d;";d.;_-;,jd. 
"l 

used differentcomblnahons of pooled or dropped.releas" ro"tu, 
""0 

.ffiansons with schaefer, pooled
::::T:1. ."q independcnt Jotry_s*6". .rn;;;;i;;;#;,
ffiff A.;,:,Tl;i"ei.";,i"; 

ua"*r," 
"*"_i,J tr," ffiH'":liff:T Mark-Recapture

Stream and Beach Mark_Recaprure Escapement Indexing.

3,*,1T11:*o*re trips were made to index jack and adult sockcye salmon in both themarn rnlet stream (MIS) *d ft:.1"_u:! "iro*1; 
"."".. ii" ,t".lu. ..rnd"* 

ur.u,, ,*
il',t':ii.:Tiffi ii Jilltll' N' r : s'z: si z; v;. oii',r,.,""r.v. ou, 

"-.a in ir'"
.ia.r.*,,tu.i".'*i.o#;i#1jil:jj,?J;,*ltil:*:Tl'Jr,;""r"ltf"*;l,
ffi::#":'ffn:Ti n:rj?: "* g"o.""r a".r""i" ir,L",iilt.ur" up.t..*. frcm the

SttSiT jt*",11#il#iiti::l:$'iffi ui;'s!:T:itsqf i-:l:$T:;#;
beach study areas are separate ,Y:,,i:::lt 

t*t the sockeye spawning in the MIS and
separatron rn zooz ir,".i,.1u, #::fr:il,,f,ll"JJlTi?:Till;: iliJ"#lH'";; 

".
marked on the beach and recovered in the MIS.

H
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Figure 9. Map of thc North end of Neva Lake showing the main inlct strcam and

Neva Creek.

All sockeye capturcd on both the marking (day l) and recapture (day 2; days were given

that trip's mark a left opcrculc punch unique for that trip. Round, squarc, hcart,
rectangle, and triangle punch shapcs were used. All sockeye captured on thc day2 were

also given that trip's right opercule punch to fbcilitate sampling without replacemcnt.
Records wcre kept, forjacks and adults, of thc numbcr ofsockeye salmon with and

without operculc marks. The following instructions wcrc printed on the back of the data

form:

0 0.2
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Disregard

mark with the current trip's left
opefcule puncn

naft with the cunent trip's left
opercure puncn

and Record
nothing

"New (no opercule
mark)"

recapture in appropriate
column

Then and Record
Disregard nothing

mark with the current trip's left 'New (no opercule
and right opercule punch ma|k)"

mark with the current trip's left rccapture in appropriate
and right opercuie punch column

mark with the current trip's right recaptufe of current trips
opercule punch mark

All sampling was done without replacement by disrcgarding a fish with that trips left
opercule punch on day I and disregarding a fish with that trips right opercule punch on
day 2. Data lor both the "Weir Mark-Recapture" and "Spawning Mark-Recapture"
sampling was recorded on the same data form (Appendix A).

A two-sample Peterson estimate was calculatcd for each trip and used in a modified
Jolly-Seber (Schwarz et al. 1993) estimator for multiple mark-recaptures in an open
population (J. Blick, ADF&G, personal communication 1998; Cook 1998; Crabtee
2001; Conitz and Carlwright 2003a). The "Blick-modified" Jolly-Seber estimator
requires three or more recovcry events and recaptures offish marked from an earlier trip
(Seber 1982). The notation and formulas used to calculate the Blick-modified Jolly-
Seber estimatcs are provided in the column headings ofTablc 12 and the parametric
bootstfap method used to calculate standard cnors is detailed in Conitz and Cartwrieht
(2005).

Seven trips were completed in the MIS index area from August 1 1 to October 5 and four
trips were complcted in the beach index area from Octobcr 3 to October 29.

Visual Survey Counts.

Foot and boat surveys w€re conducted in conjunction with the MIS and beach mark-
recapture trips. Each observcr had hand tally counters and kept their own counts of live
sockeye salmon. In thc MIS study area there were times when cach observer counted live

Key to Spawning Mark-Recapture Sampling:

On Day One:
IF

fish has the current trip's lqL
opercure puncn

fish has no left opercule punch

fish has only left opercule
punch(es) from earlief trip(s)

On Day Two:
IF

fish has the current trip's igbl
opercure puncn

fish has no left opercule punch

fish has only left opefcule
punch(es) from earlier trip(s)

flsh has current trip's left opercule
punch w/ or Wo punch(es)from
earliertrip(s)

JZ



n

st(pr) =

sockeye salmon when walking upstream and then when walking downstream - 
ln the 

^
;d;;;;;.;*e, counted liveiockcye salmon in' and out.of' the beach studv area from

;;kiff;; -"- slowly motored around the perimeter of the lake Each obscrver's counts

i"*. ."*.a"a ."paraiely and when averagetl they provide an estimatc of what proporhon

of all the sockeye observed u." io tht stud*y area(s)' Separate counts were not made for

adult and jack sockeYe salmon.

Foot surveys were also donc periodically through the summer to count the number of live

."J.v" 
"tia ""fto 

salmon in ilet'a Creek from ihc weir to the confluence with South

a;;;il w; also kept counts of the number of coho salmon observed in the MIS and lake'

Age, Sex, anil Length SamPling'

Adult sockeye salmon were sampled at the weir for age (scales)' sex' and length data

i.i[*"g.t'"ta"rd ADF&G sampling procedures (+?f&G 2001) Approximately every

seventhjack or adult sockeye t"ilioti*ut systemaiicallysampled through the course of

the run. Tweeze., *"." or"a to fluck th'"e t"ules frorl the preferred area on the Ieft side

"i-,t 
. 

"^.f, 
nrft TINPFC 1963)' b"des *"re rnounted on gummed "scale cards" (Clutter

and whitescl I g56) and sex and iength data recorded on optical scanner data forms. Mid-

eye to fork length *u. -"^ut"A1o ti-re nearest millimeter by laying each fish-on a fixcd

ffi;;;;'*";'suri"g t oogtt"' Scales were aged at the-ADF&G' Commercial Fisheries

Division, Aging Lab in Jun.uu'-Att classes irc recorded in,European notation where a

p*iJ."p"t"","i ,ft" number of fresh water and marine amuli (Koo 1962)'

After the scales were aged, the scale samples were stratified by age and w-eek as.

described by Conitz ano cartw"i;ht (200ia)' Let rbe the total number of samples aged'

;il;;"t;;;; of samples in tiutorrr k, and N be the estimated escapement' The

proportion of each stratum /' was calcuiated by

(1)

(2)

(3)

Thecstimatedstandarderrorwasderivedfromthebinomiallbrmulawithcorrectionfor
finite population size (Thompson 1992,p' 35-36):

The estimated mcan length and associated standard error for stratum 
'/c 

were calculated as

irr" ,u-pr" -"un of a siiple random sample (Thompson 1992' p' 42-43):

Jr:',r,, 
-0,'"t,, = f,'j7,t,, 

and sr(t,) = F

JJ



Hanest Monitoring.

we made a special effort this season to estimate the subsistencc/personal use and sportfishing effort and harvest in the Neva creck anJ 
';;; 

c'.-; u."". f rom June 23 ro July31 and from August 11 ro 2g a project employec talked with all individuals ;"d g.;;;;-observcd fishing in the area. Basic haru"si, arra 
"ffort 

auta *u. recorded on a daily dataform (Appendix A.3.). The weir operators foute to and from the weir site, two or moretrmes a day, also enabled routine monitoring offishing activitrcs in and offthe mouth ofSouth Creek. Fishing activities in Neva Crik w"." ,i*lro."a auring routine footsurveys of the creek (see the 'visual Survey counts" section abovc) and by occasional
::i:. l-" 

th: ,."jitional fishing site_ln thc tower pa.t 
"f.rlfr" "*"U. An effort was made toget harvest and effort information by speaking directly with the participants but this wasnot always possible.

Pavlof

The original project plan was to index. the annuar escapemcnt ofpavlofsockeye salmonby rnarking and recapturing thcm.on the spawning grouna.--pt*. *.." expantied in 2002and 2003 to also estimate the total_escapeme"t uiti".ting rirrr as they enter the lakethrough a trap installed at the top the eiisting firirpus uiO-.""up*nng thcm on thespawning grounds we assumed that sockeyl migrate into pauioru[. u"ir, 
"p 

ti" nrr,Iadder and up the falls so the trap count was not anticipated to bc the total escapementestimate.

This was the second season offishery technician work for the Hoonah Indian Associationcrew working at Pavloflake. project activities continued to focus on camp and fieldsafety and procedures, how to capture, harrdle, and sample fish, and basic record keeping.The crew lived in a floating walllent anchorea 
""". 

tfr"'"rl"i"f pavlof Lake (seeAppendix B of Van Alen 2004 for thc technicl a.rlgn .p."in"urronrl.

Recording thermometers were deployed on July 2g, 2002 at thc top of the fish pass, at thelower end of the MIS, and at lm antL6m depth, 
", 

ff-""f.ghl sampling Station A
lllq*:^Ol: Thcy werc progra-T:g ,o .e"oid rh" t"-pe.uti.e 

"u"ry 
ibur hours at 0000,0400,0800, 1200. 1600, and 2000 hour.

Trap-to-Spawni g Ground Mark-Recaplare Eslimate,

Upstre€m migrating salmon were captured and counted as they were passed upstream ofa trap installed at the top ofthe oxtlet fishpass. separate couis were not made fbr adultsandjacks' Trapped sockeye (and coho) rut-on *"r. -u.k J-it'un 
"a,p"." 

i,, 
"r,p.".'"The tfap was in place from Junc 12 to August 2g.

The aluminum channel and picket hap design was the same as used at the Neva weir.Salmon that ascended the fiih pass were led through a "v" channel and picket entrance

H
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into the trap. The trap and V-entrance were on bedrock and sand bags were placed end-

to-end around the outside ofboth.

Thecrewdidboatsurveysaroundthelakeandfootsurvcysupthemaininletsheamrn
20O2 and 2O03 and only found sockeye spawning in the lower part of the main inlet

sfeam. The lower approximately 30d miters of the main inlet stream' and fish schooled

i--Jlut"fv oif tfte mouth of the MIS, was designated the MIS study area again this

.easor,. the upper end ofthe study area was at 57"50'468'N, 135'03'211'wherethere

*asutogam"*tendingacrosstheriver.Bothleftandrightforksofthemaininletstream
are incluled in the MIS study axca but water only flows out the left fork at high water

levels. A few sockeye salmon were observed immediately upstream of the MIS study

area but the highest ioncentration of fish was clearly within the study area

Five, two-day, rnark-recapture, trips were done between July 25 and August 20 to

"r#n" ,o"[ry" salmonior marks in the MIS study area' A 21 m long by 3'66 m deep

beachseinewith3.slcmsquaxemeshandNo.gknottedNylonwebwasusedtocatch
the sockeye salmon. in a sequence of sets from upstream to downstrcam' Hand punches

*"." "t"i 
* give an opercu-le mark to all fish examined as part of the "Sream Mark-

R;;il;;; Et;"pe-"ni lnde*ir,g" studv (sec below)' These opercule marks enabled us to
lr-*ipt" *itt ooi replacement". A pooied peterson model was used to estimate the total

escapement.

Stream Mark-Recapture Escapement Indexing'

..Streammarkandrecaptufe,'tripsweredcneinconjunctionwiththe..lraptospawning

eround" mark and recapture trips described above' Thus' five' two-day' mark-recapture

fto, *"r. done in the MIS index area between July 25 and August 20

All sockeye captured on both the marking (day l) and recapture (day 2) days were glvcn

u 
""iqu" 

ip"."ufe punch for that "rip" All sockeye captured on the day 2 werc also

glu"rr'un op"taufe punch' Records were kept of the number of ncw fish marked on both

EuVt uta tft" number of day 1 recaptures on day 2' All sampling was done without

."itu".rn"rrt Uy aisregarding a fishwith that trips' left operclle punch on daY I anf 
.

alG*ai"g u nrn *itrt tnui t ips' right opercuie punch on day 2' I used the- modified

i"li']S"U.r'-"frod described ior NJva Lake to estimate the total number of sockcye

spawning in the MIS index area'

Visual SumeY Counts'

FootsurveyswereconductedinconjunctionwiththeMlsmark-recaptureindexingtri.ps.
The number of live sockeye salmon"in the MIS index area were made on July 13'21'25'

:i, errgort S and 26. Uniortunatcly, no counts were made during the August l!-'tl o1-^

elg"tii S-iO oips ' Each observer'made their own counts during two passes of the. MIS 
.

index area - one walkrng upstream and one walking downstream' Sockeye were schooled

of it . *ou*t of the tUt-S in July but we were unable to count them due to poor water

;ilt, g1.", and the way they moved in and out of view' No attempt was made to count

Jf



sockeye salmon outside ofthe MIS index area since no sockeye were observcd spawningan'vhcre in the lake or rake outlet and it took too much time to count the fe* ro"key" "spawmng upstream of the index reach.

Age, Set, and Length Sampling.

Adult sockeye salmon were sampled at the trap for age (scales), sex, and length data.The sampling plan called for the crew to. sampie 
"rr.i ti_,i.a ,o"t"ye salmonihey passed

upstream. of the trap. Sampling, processing, ind analysis procedures were the s#e asdescribed above for the Neva Lake samoles.

Radio Tagging.

Sixteen scckeye salmon and eight coho salmon werc radio tagged at the outlet trap in2003. The study design called for radio tagging approxi_ut"iy on" out of every 60sockeye passed through thc weir.. The radioLis liiansmitters; wcre manufacturcd byAdvanced Telemetry Systems. The Model ntiqit ansmitters were bottle shaped,
weighed 24 g, and were 5l mm long and 20 mm in diameter with a 30.5 cm long wireantenna- Their pulse rate was 65 min-r. Inserting these "esophageal', transmitteis
involved tbreading the antenna through a 3 x 20 im.plastic nibe and using this tube togently push the transmittcr through the fish's mouth and into the stomachl rhe ante'rnawas left sticking out of the mouth. Tagged fish were measured ibr mid_eyeto_fork
length then taggcd and released quicHylo minimize hur;il; sfess. Tagged fish werewatched till thcy swam out of sight_above the trap for any evi"dence oft,iloss or
P:lllg ryyll,y. rracking 

_of 
radio tagged fish was done on foot in coinjunction with

tne mark-recapture sfudies in July and August and from a fixcd wing survJy on
September 26, 2003.

Hoktaheen

Field studies in 2001 (Conitz and Cartwright 2002a) and,2O02 (Van Alen 2004) found
f!!!!19 lnawni"g in an inlet stream on thi East side of the upper (targer) lake(58'03.379'N, 136'30.973' w) and in the upper section of tiJ stream that connects thetwo lakes' Spawning was observed in the inlet stream thc first three weeks in scptemberand in the outlet stream thc last two weeks in September. Based on this information weplanned our fieldwork for the month of September.

Stream Mark-Recapt arc E scape ment I ndexing.

Project personnel camped at upper Hoktaheen Lake from september 3 to 2g,2003. Theycompleted six mark-recapture "trips" to the upper Hoktaheen Lake's MIS .,index area,, 
'

(this stream flows into the north west side of the lake). rnree t.ps were attempted to theoutlet index area but stormy weather and high water prevented completing theihird tripsrecovery day. The MIS index area included sockeye'schooling immcdiatJly off ttre 
.

mouth of the stream and extended upstream to a bedrock sectiln ofthe strcam at

JO



58'03.897'N, 136'30.951'W. Few sockeye were obsewed spawning above this MIS

ind"r ."u. The index study area in the ooil"t ttt"a- extendcd frcm the outlet of the

uooerlakeat58"03.370'N,136"30.939'Wdownsheamabout0'2km'Againfcw
,JJI.V..utrnon *cre observed spawning downstream from the index arca' Dip nets were

ur"Jil 
"up*." 

sockeye salmon in the MIS and a 2l m long by 3 66 m deep beach scine

*itt f .At 
^c- 

.qua." m".h of No. 9 knotted Nylon web was used to capture sockeye off

thc mouth of the MIS and in the outlet

All sockeye captured on both the marking and recapture days were given a uniquely

,frup.i op"."ul" p"och. All sockcye captured during the rccapture day(s) were also given

".iltti"rl*f" 
punch. Records were kept of the number of new fish marked on both

a"Vi""a,ft. number of day I recaptures 9n da.V 2.' All sampling was done without

,"pfu""-""t UV aisregarding a fish with that tnps' mark on the marking day and

Aiit.g*di.g u fon *ittt tttui t.ips' right opercule punch on the rccapture day(s)'

Simple Petcrson estimates were calculated for each day that fish werc examined for

.urL. 1.t. abundance of sockeye salmon was estimated on.september 5' 6' 7' and 18 in

itt. UfS ina"* area and on September 7 and 18 in the outlet index area'

Visual SumeY Counls.

Foot and boat surveys were conducted in conjunction with the mark-recapture indexing

tnfs. Countittg proietlures were the same as those used at Neva Lake'

Age, Set, and Length SamPling,

Adult sockeye salmon were sampled for age (scales)' scx' and length data from both the

nlii una ouit"t rtudy areas. The samplingl processing' and analysis procedures were the

same as described above for the Neva Lake samples'

Limnolog SamPling

Limnology sampling was done on the following datcs in each lake:

NevaLake Pavloflake HoktaheenLake'
614 6lrl T lrr
8/20 7125 9t6

10/6 8126

lol28 10/30

Two buoy and anchor sampling stations, "station A" and "Station B"' were setup over

;;;;;;fi; "f 
each lake (fable 7)' Zooplankton samples were taken at both stations

and physical data at Station A.



rabre 7 
i,:'*:i""11jf:lfril:t""i:'#ffi:l; the rimnorogicar sampring stations in

58"24.219' N,

57050.605'N,
135"24.258'w
135"02.672' W
136"30.381' W

58024.27 o, N, 1 35"24.290' W

58003.236'
57's0.629' N, 135"02.921' w
58003.292' N, 136.30.630' W

Light, Temperature, and Dissolved Oxygen profiles

11"":*::?:: lghtintensity 
was measured ar O.s_metcr intervats from just below (5 cm)rne sunace down to one perccnt of the surface light rcadrng using a Licoi Lt_250

submarinc photometer. Readings were in pmol i' -". rh'" vertical light cxtinction
cocfficient (K4) and euphoric zone depth (EZD) was calculated followilng procedures
dcscribed by conitz and cartwright (2002a). The vertical light extlnction coefficicnt
!9.rur calculated as the slope of the light intensity (naturai log of perccnt subsurfacelight) versus dcpth. rhe euphotic zonc depth (EZDi *u, 

"ur.uiu-J 
i 
" 
Bli:i.6iiix.,

and is defined as the part of the lake wheri photosyrthesis is possible. Water
transparency was also measured with a 20 cm diameter Secchi clisk (Koenings e/ al
1987).

All. vertical temperature and dissolved oxygen (DO) mcasuremenh were made with aYellow Springs Instruments Model 5g DoLeter and probe. The Model 5g Do meter
was calibrated each trip by taking thc average vulue oitwo 30 ml winker titrations from
a water sample collected at I m (Koenings et al. l9g7). Readings were taken at one_meter intervals down to 20 meters then at five-meter intervars to within 2 m of the bottomor 50 meters, whichever is less. piss6lyqd oxygen (DO) rcading, *";;; ;;l i;;J*"'
tcmperature readings were in nC. The mg L-l DO readings were convertcd to percent ()2
saturation using the following formula:

VoOrsaturatinn = (DO /(o.Oc/'3gg * tempt _ 0.381784 + 14.571252)) + tOO (4)

The parametcrs in this equation werc computed from data prcsented in Tablc 6.1 ofWetzel and Likens (2000). This rcgression of the solubility of(J2 on temperature had acorrelation coefficient of 0.gg9g. No adjustment was made for altitude ibarometricpres_sure) since Neva, pavlo{ and Hoktaheen Lakcs are all at relatively low elevations of44, 5, and.51 meters, respectively.

Zooplankton Composition and Density

A vertical zooplankton tow was made at both stations each trip. A 0.5 m diameter, 153um mesh, 1:3 conicar net was used. Vertical tows were pulled from 2 m from th. iotto.
oJ'the lake at 0.5 m sec-r. Specimens wcre prescrved in neutralized I 0% formalin(Koenings et al. 1987). Zooplankton sampl", *"r" analyzed ut,rr" enr,&c commercial
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Fisheries Division Limnology Laboratory in Soldotrna, Alaska. The identification to
genus or species, enumeration, and density and biomass cstimates were done as described
by Co-nitz et al. 2002 and Koenings et al. 1987 ).^ The zooplankton density (individuals
per m' surface area) and biomass (weight per m' surface area) were estimated by spccies

and by the sum of all species (referred to as total zooplankton density or biomass).

RESULTS

Aduh Sockeye Escapemenl Assessment

Neva

Weir and Weir-hased Ma*-Recapture Estimate of Total Escapement.

The adult salmon weir was operated continuously on the outlet ofNeva Lake fiom June 4

to October 9 in 2003 (Tablc 8; Appendix B.1). The weir count totaled 11,099 sockeye

salmon - 9,248 adults and 1,851 jacks. The first sockeye passed on June 22 and the last

passed on October 8. Counts ofother species totaled 1,691 coho salmon (including I l3
jacks), 553 pink salmon, 2 chum salmon, 27 cutthroat trout, 279 Dolly Varden char, and I
sculpin.

The only time that the weir operator suspccted that salmon were able to pass through the

weir uncounted was on September I when he found that six pickets had been pulled on

the face ofthe trap sometime between 0930 and 1500 hr. The weir operator had passcd

119 sockeye salmon that morning and there were no fish bchind the weir at 1530 hr and

only 27 sockeye to pass at l830hr. There was a surge in migration around this time with
1,329 sockeyc, l2% ofthe total weir count, counted through the weir during the 5-day
period from August 30 to September 3.

The midpoint of the adult andjack escapement was August 7 and 5. The middle 80% of
the escapement of adults andjacks was between July 21 and September 2 and July 18 and

Seotember 5.
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Table 8. Daily counts, and estimated number, of sockeye salmon that passed through
the Neva Creek weir. 2003.

(ccntinued)
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Table 8. (continued)

Y ion PR ar FBoi (sts 1r)

553.33993%

1'e,s4*107799€%

o9'!e]0en

Project personnel succeeded in frnclipping a running average of50% of the adult andjack

socleye passed upstream ofthe weir (Appendix B.1.)' There was no indication ofany
handling mortality associated with the counting, marking, and sampling offish at the

weir. No fresh dead (pre-spawn) salmon were cbserved on the face of thc weir or

anywhere upstream.

Sockeye salmon were sampled for these weir finclips in the main inlct stream (MIS) that

flows into the Northwest end ofthe lake (Figure 9) on 14 occasions from August 1l to
october 5 and in the beach index area on eight occasions from october 3 to october 29

(Table 9). One thousand, four hundred, and eight (49.6%) ofthe 2,841 sockcye

examined had been finclipped at the weir.
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I initially stratified this recovery data into 1 I strata - 7 in the MIS index area and 4 in the
beach index area (Table 9). These sfiata corrcspond to the strata used for the
corresponding MIS and beach index mark-recapture study (sce "stream and Beach Mark-
Recapture for lndexing Escapement" section below). Separate analyscs were done for
adults, jacks, and adults and jacks combined. Tests for complete mixing and equal
proportions (Arnason et al. 1995) were significant at p<0.05 indicating that the stratified
Darroch estimator should bc used over a pooled peterson estimator.. Chi Square tests for
equal probability ofrecaptures across relcase and recovery strata (Bernard and Hansen
1992) were always significant across release strata but not when releases were pooled
into MIS and beach srrata.

The optimum Darroch model for estimating total escapement is probably thc one with
adults and jacks combined and three release and two recovery shata (MIS and beach)
which gives an estimate of 11,393 (SE 213, CV:2yo; Table l0). This estimate is 294 fish
(2.6%) greater than the 11,099-weir count and 197 fish greater than the pooled peterson
estimate of I 1,196 (SE-183). Different combinations ofpooled or dropped recovery
stmta, with adults and jacks separate or combined, all lelded similar estimatcs (Table
1 1).

I assumed that these 294 sockeye salmon passed through the weir uncounted on
September 1 when fish were moving and weir pickcts had been pullcd by a non_projcct
person. I apportioned these 294 sockeye salmon into adults and jacks based on the
proportion ofadults andjacks actually counted (74 adults and 24jacks) on September I
(Table 8).
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Table I I . Estimates of the adult and j ack sockeye salmon escapement into Neva Lake
and main inlet stream (MIS) and beach spawning areas, 2003. The bcst
estimate of total escapcment is in bold t1pc.

Pooled PelBFon (ma at wsi. and rscapturc on spawning groundl All

Darcch lMark-Re€pture: (mark atweir and re€plure on spawnintt ground)
No Poolinq {3 release and 11 e@wrystaia) All
Pool.d inlo MIS and E6rch All
Pool€d t!,lls1-4, [4155-7. B€achl4 All
Dropped MlSl ,3,5,7 and Beach 1 ,3 All
Pooled [,lls1-7 and Oropp€d ao3ch14 All
Dropped MIS 1-7 and Pookd Aeach 1 -4 All

Alick-mod'ied Jolly-Seb€r: (malk and Kapture in l\,lls and b€ch "index areas]
Mts.

Beach lndex'
Seach'
Tolal"

11,196

11,7U
11,393
11,525
10,861
11.411
11,641

0.9%

6.2v.
2.6%
3.8%

-2.1%
2.80/.

308
2t3
355
360
288
284

3,315 192
3.688 need
7,744

11,099

Pooled Pete6on (ma* atreir and rNaplure on spawning ground) Arl
Relaiive Differcnce torn Wsir Counl

Danoch Malk.Reeplurc: (mark al @ir and recaptore on spawning gmund)
No Pooling (3 rel€ase and 11 rccovery stEta) All

Relalive Difierene lrcm wen counl

Pooled inlo MIS and Eeach

RelaliG Oiffe@nce fiom Weir Couni

Bli.k-modified Jolly-seb6r: (mark and rc@pture in MIS and beachInd€x" areas)
Mts.

Eeach Index"
Bdcrr"
Tolar

2,049 138
12 a%

a75 54
1,205 164
2,080 129
12.3%

1,062 need'

789
1,851

9,24S 165
0.0%

9,457 301
6.6%

2,008 96
7,348 263
9,396 188
1.6%

3,325 ned'
6,831
9,249

[4ts

1.941 77 11,190 183
0.8%

11,946 331

2,442
4,593

11,175

110
310
224

3,479
3,706
7.620

11.099

-hs Jolly-S€ber eslimate is prcbablya lolaleslimate of spawne6 in the MlS.
tThe Jolly-Seb€r eslimale is an index ol lhe numbec ol spawn€rs in lhe Beach index area. The later spawning lish were not samPled.

'Eslimat€d by sublracling the Blick-modilied Jolly-Seber estimale ot M ls sPameE ilom theweir counl.

'unable 10 c€lculala using lhe boolstrap melhod probablydue to fe$ re€plu€s in lne l€sl iwo sampl€s.

Stream and Beach Mark-Recapture for Indexing Escapement'

Seven mark-recapturc trips were successfully accomplished in the MIS index area and

four in the beach indcx areas in conjunction with the weir mark-recapture study (Table

9). Modified Jolly-Seber estimates of the abundance of sockeye salmon in the MIS and

beach index areas were made for adults and jacks separately and combined (Table 12).

Sampling in the MIS index area extended throughout the carly August through early
September spawning period and these estimates should reprcscnt the total abundance of
adults and jacks spawning in the MIS. The estimates made for the beach index area only
represent the abundance of spawners prior to late October since the last trip was done on

October 28-29 and spawning extends through November (Van Alen 2004).
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Mixing between thc MIS and beach index areas was negligiblc; none ofthe sockeye
marked in the MIS were recaptured in the lakc and only one sockeye marked on the
beach on October 4 was recaptured in the MIS on October 5. Most sockeye spawned in
the MIS in August and Septcmber and on the beaches :in October and November.
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Visual Survelt Counts.

Fifty seven foot surveys were made to count sockeye salmon in Neva crcek from June 5
to August l8 (Table l3). Ten ormore sockeye were only counted on five of the 52 trips
made in June and July. The highest count was made on iuly lg when l 14 live anrr 37
dcad sockeye salmon were counted. The dead sockeye had died trying to navigate past a
shallow water section in thc upper part of the creek. The higher counts were generaly
timed with incrcased passage offish through the wei(.

Table 13. Foot srrrvcv corrnfs nf lirrc c^.L-,,- ".r'-^- :- \T^-,^ /r-^^r- ^^^.Foot survcy counts of live sockeye salmon in Ncva Creek. 2003

Jun{9

Jun-20

Jun-22

Jun-2S

JU{3
.Jul-04

J!l{5
Jul{6

Jul-12
Ju-13

Jul-18

J!l-20
Jur22
Jr -23

Jut-?5
Jut-26
Ju-27
JuL28
J!-31

0
15

0

0
0
0
0
0

0

0

0

o
5
5
2

2
2
'I

0
0

t6

ri
0
0
0
0
0

0
0
0
0
0
0
I
0

i
2
2
2

I
10
12

25

0

0

0

0

1

0

30
20
00

0

2
0

0

0

0

0 severa laQ€ new btow down t@s

0

I {cq6!€ seen iDT LNd S C€er' orda6 6l hioh lide0_

0

0
1 evid€nce of €ss e kittarnsh si16
2 evidence ol rrc 6a9te ki s jusr batow lrsh sil6

a runder lhe sam€ tog at toref end ot fish sit6
0
0
0
0

0
12 dead were eagle kilrs, parr at y 6alen, 25-5On above S Cre€k @nfluen€

0
0
I €r€sses frorn JunB29 zB gone - wotf racks
4 4 4g o k ts 50m b6o, reir

0
0

0
0 abour5506o.keye in S. Cre€kb6iEm N€va Crk aru r€o @mer
0
0.bNr300,slbeto0ro*ers LB€t!.ogBat rgt ndb_mosr a6sockey€

0 about700 sDckeye and atewpink, satmon in S. Cre6k wlhin 3OOn of N6va
0

37 oead e€ doe !o slranding in lw waler n upp€r secr on

0
0 66 s€keye h6sd5 at Fish SIe trm subs slonca harv6sr

- 
mara nare ealan li€ dead sockeye. 200 p nk and 2oo sockeye hdding in s. c€€k

0
0 wabied 18 swd into Ne€ Cresk h 15min , l2O wailns rogo
0
0 20 prr Balhon at qch 5 re 50 soLk€ys a1d,5O pnr ar roLr ot \era Cr€€^
u ru phr ethon at Fish srt6
015pnksahonalFishSt€
0 15 pnk sahon at Fsh Site

I l."l;i::i#niil;i:j" * sockeye and 150 phk ar hourh of N€va c€ek
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Visual suwey counts were made for sockeye salmon in the MIS index area on 15

occasions and inthe lake on 16 occasions (Table l4). Total counts approached l0%of
the I1,393 estimated escapement in the October lake surveys but complete MIS and lake
surveys between late-August and mid-Septembcr arc probably thc best for indexing the
total escapement of these two populations.

We found it difficult to count sockeye salmon on and off the beach index areas since they
would spook offshore and mix with sockeye milling in the lake and both groups had to be
countcd simultaneously. This makes expanding the abundance estimate for the beach

index areas to an abundance estimate for the entire lake difficult as is done at Sitkoh Lake
(Conitz and Cartwright 2003a).
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Table | 4. Visual counts of sockeye salmon in Neva Lake's main inlet stream (foot
surveys) and lake (boat surveys),2003.

pi,8! okiffi doq ue Td,r dMrs Nodh udr61 Nw N.E sw qlqs l!dq!: No'idq Tdn rdl ror.r 0r@)ooffi

fu'{lLoh

asn7 bm 61 62

A!$1! Jrh.s r:9 rF

2i€I
Llntr l!9 1!€ n 50 13

".ry ,',. - r --i------T

irB
ffir:T

A!+l? J.mr3 E? El n 0
00

v:rd^a +?1 .r: 0 0 0 I 0 13 6r 116 :62
63 0 37 r$ r!9 ,iX

35! 350 1ln 6r * ro ag e.s
!I0 1!740

sddz !J.1 4 :{ ?[9 !s 0 7, 0 5? 13r Er5 6s
b:{

ft115 ldii E2 A. 2A
Rrk,d6 r7B E3 197

ts5r0!6
knz 33 6t 0 0 % 0 91 56 s€ 8asl35aaffiBb

er '5 6 --i;

kru Eo n 0 ,G 3s 15 55 __ 5sl 95il s50
67 Da lE rr!3 jor,

odt Grrrm o r: R1 11 271 ln
v.i asn 0 0 0 0 1.1 20 D 21 5r9 375 575&&!oro a-ffi6 7r

367 $7
33,13r
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Age, Sex, and Length Composilion

Ninety-five percent of the Neva sockeye escapement were "one check", agc-1.-, fish aged

1.2(7lo/o),1.1 fiacks, lSYo), and 1.3 (4.8%, Table l5). The sex composition was 54oi
males.

Table l5. Age composition of sockeye salmon in the Neva Lake escapement, 2003.

Brood Year and Aqe C]ass

2AOC 1999 1999

Ll 1: 
')

) 99A 1998 1991

1.3 
'2 ':

July 1r
AII Fish

sample Size 8

10.4
88

12

51, 1

r0.,5
732

1

4.€
4.5

11

27

100_c

23t

JuIy l3 - 19

SaftpIe size 50 48
41.6 45.7
4.6 4.6
q19 442

6.1
2.3

59

105
100-0

a19

ALI Fish

24.1
4 -2
318

68
70.1
4.5
942

I
1.C
1.0
1:

4.1
2.0

53

91

100.0

July 2? - luqust 2

All Fish
Sanple size 20
Ferce.! 3.3
Std, Error l -7
Escalienent 211

20L
83. 1

2.3
2tr87

2

0.8
0.6

22

13

t.4
747

5

0.9

1

0,4
0.4
r1

242
100.0

2,626

AIl FiSh
11 16

1t .5 ? 8.4
3.7 4.0
116 191

I
1.0
1.0

LO

I
1.0
1.0

10

1

1,0
1.0

10

1

1.0
1,0

tL)

97
100_0

1,00s

August 10 - 16

AIl Fi sh
Sanple Size 29 745

15.5 t'3.r
2,5 2.9
307 f,546

1.1
0,1
2l

2.L
1.0

42

2.r
1_t)

42

2

1.1
a .'7

21

187
10 0.0

1,98C
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Table (Page2 of2).

Brood Year and tge Class

?000 L999 1999

1.1 1. 
' 

Z-l

t998 '-994 7991

,: rz z-z

a2l
25.ti a2.a
'1.1 e,2

6,3
4_1
t9

2

b.3
4.1
t9

32

100,0

299

10 4l
1r.5 11.9
4.9 5.8
154 a32

2

1.5
2.4
ll

I
.: .4

-.1
15

1.8
L,l

15

3.5
i.4
-ti

5l
100,0

Auqusr 31 - Sept. 6

Samp1e Size ?6
?e:.en! 19.4
SLd. Errcr J,2
Escapement 2L5

€6. 4

3.8
t:5

2.2
t.2
25

,.2
t.8

58

6.0
1-9

66

1

4.1

3

134

1C0.0

|, -46

s"p_-. lq :o

L0 14
2 6.3 3a -A
a.a ?.5
94 :3r

21
5..t 18,4
1, 5 6.0
19 6a

10 .5
4.8

31

2.6
2.5

9

:le

:00_0

156

56.1 72 . a

12.0 I .0-t3 t6

13
a _3 18.3
5. 9 9,4

u.,
5-S

16
t00.0

1:0

selt.21 Octobe! 11

3 2I
10. r 15. I
5.1 8.0
35 242

I
,4 ,3

6_4

46

2a

100 .0

322

Combin..l Periods (:e!.enrages are derglte.t by period escap.ments)
214 t3E ',6 52 ?64

Per.ent 19.5 r-1.: :1.5 4.t 2.3 l].B
Std.. E!!o! 1.- 1.3 A.4 0.6 0,4 0.3
ascapement 2,11A 1,892 :68 52A 250 t_

1,054
100 .0

11, C99

The average mid-eyeto-fork lcngth was 360 mm fbr the age-1.1 jacks, 508 mm for the
age-1.2 fish, and 558 mm for the age-1.3 fish (Table 16, Figure l0).
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Table 16. Length composition (mm) of sockeye salmon in thc Neva Lake escapement'

2003.

Brocd Ycar and Age Class

19972000 1999 1999 1998 1998

1.1 TotaI

JurF 22 - JuIY 12

All Fish treg Langth
C+J F-F-'

5€tiFI6 Size

346

I
{.4
t2

5?0

I

a55
19 .7

2l

JuIy 13 - 19

I1l. Fi.sh Aqg. length
Std. Errd
SarPIa size

360
2.0

50 48

s58
6.6

1

{{7

t0s

JuIy 20 - 26

lll Fish Ivg lunslh
Std Elror
Sanplo Size

355
1.9

515
2.9

68

t25

I
?.u

t'76

9',7

JuIy 27 - August 2

AI.t Fish Avg. length
Std Error
SarPI6 Siza

4.2
2n

510

1

501
3.4
242

512 398 s56 519

7.7 37.5 5.2 {.6
201 2 13 s

Ausmst 3 - 9

III Fish lvg l€Agth
std. Error
SanPIe Siza

36t s05
1.6 2.1
1? 16

{00

1

585

1

490

1

580

I

{81

97

Ausqst 10 - 15

l.I.t Fieh Avs. Lorsih
Std. Error
Sanple Size

3.5
?9

505
1.8
146

413

2

5{1
14.3

501

4

10.0
2

r83

187

August 1? - 23

tll Fish Avg. Lsnsth
Std. Erro!
satrPlc SiEF

45S
11 .{

2

373 501
3.{ 4.5

g 20

{23

Aqgnrst 2{ - 30

lll Fj.sh Aes. LEngth

SaLPlc Sizr

358 50e
3.0 3.5
10 11

39e

2

50s

1

583

2

t77
8.6

5?

-con t iDulrd-

)J



Table 16. (Page 2 of2).

Bro€d Yaar dnd Agc Clas€

2000 1999 1999 1998 1998 1997

r.1 1.2 ?.1 1.3 t7

August 31 - Supt. 6

Alt Fish Avg. lelrgth
Std. Error
Satple Size

369 500 398 561
4.0 1.9 10.9 3.0
268937

517 570 477

134

S€pt. 7 - 13

All Fish
t65

12 .1
38

361 488 405 5t2 510 6004.3 6.0 10.0 11.3 ?.410 14 2 ? 4 1

Avg Lanqth
Std. Erroi.
Sanp-te Size

510

I

362

9

Scpt 11 - 20

AII Fish 493

2

ll0

I
10.1

3

121
Avg. I.ength
std. Error.
Sanple Sizc

5.p1. 21 - 0ctob6r 11

AIJ. Fish Avs. lengtb
Std. Err@
Saraple Size

509
10.8

28

382 S15.r.4 5.5
3 21

corbined pariods ( r.caetLs ""tsr,-.o-fliiFaGi[ilii9-

a81
2.0

10 51

360 S08 {06 5S8 509 563r.1 0.9 5.1 3.1 3.6 6.721{ 738 16 52 26 B

AII Fish Avg. lenglh
Std. Errqr
Sanple Size
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9+oI - 'Age 1.2
- ' Age 1.3

295

Figure 10.

390 410 430 450 470 490 510 530 550 570

Length (mm)

Length composition ofthc age-1.1, L2, and 1.3 sockeye escaDemenr ro
Neva Lakc,2003. (N: 1,054)

Hamest Monitoring

The subsistcnce fishery for Neva sockcye salmon was open from June r to throueh Julv
31. The daily and annual househord possession limir wis 25 sockeye salmon. o"aily and
annual limits had bcen l0 fish in prior years. The fishery was open to any Alaskan
residcnt who obtained a permit. The permits were issued by the ADF&G, Division of
commercial Fisheries. Fcderal regulations provide Hoonah area residents with a
"customary and rraditional use Detcrmination" for the subsistcnce harvest of salmon in
this arca. This distinction allows residents ofHoonah to also use rod and reel sear to take
salmon in freshwalcr.

From Junc 23 to July 3l and August 2l to August 28, a project cmployee working regular
daytime hours interviewcd all sport and subsistence fishers observcd in, and offthe
mouth of, South creek. He also madc occasional trips to the traditional subsistence
fishing area in the lower part of Ncva creek. Thc sport harvest observed totaled 53
sockeye and 40 coho salmon and the subsistence harvest observed was 27g sockeve and 0
coho salmon (Table I 7). The subsistence harvest of sockeye salmon was highest ihe last
few days in July. Subsistcnce fishers targcted the Neva sockeye salmon off the mouth of
South crcek using drift gillnets, at thc mouth ofsouth Creek using rod and recl gear, and
in Ncva creek using gaffs. The sport harvest was taken at the mouth of South cieek
usrng rod and rccl.

t
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/

I
I

v

1
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\
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Table 17. observed sport and subsistence effort and harvest on Neva sockeye and coho

salmon, Junc 23 to August 28, 2003'

0
0
0

0

0

0

0
0
0

0
0
0
0
0
0
0

0
0
0
0
0

0

0

1

0

0

6

0
0
0
4
5
0
2
7
.,

4
1

0

3

3

3

3
3

3

8

2

2

2
3
2
4

11

3

3

0

5
2
2

?
2

0
0
0
0

6
8
6

't6

E

18
16
1l

8

1l
I
2

6

ffiffi
Dar€ Contacts I

Jur-24
Jun-25
Jun-26
Jun-27
Jun-28
Jun-29
Jul-01
Jul-02
Jul03
Jul-04
Jul-05
Jul'06
Jul-08
Julo9
Jul-10
JuFl3
Jul14
Jull5
Jul-16
Jul17
Jul-18
Jul-19
Jul-20
Jul-23
Jul24
Jul-25
Jul-26
Jul27
Jul-28
Jul-29
JuF30
Jul-31

Aug-11
Aug-12
Aug-13
AugrS
Aug-18
Aug-l T

Aug-18
Aug-19
A'rg-20
Aug-21
Aug-22
Aug-23
Aug-24
Aug-z5
Aug-26
Aug-27

0
0
o
0
2

2
3
2
1

0
1

0

0
3
0
0
0
0
0
0
0

0
0
2
0
0
3
3

3

3

2

6

2
2
6
3

4

3
12

3
8
7

1

6

30
5010

0
0
0

0
1

0
0
0
0

1

2

1

0
1

0
0
0
I
0

0
1

0
2
1

0
1

1

0
2
0

State subsislence se€son was from June 1 ihtough July 31, 2003
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Pavlof

Truplo-Spdwning Groand Mark-Recaplure Estimate of Total Escapement

The trap was operated at the top of the fishpass at the outlet ofPavloflake from June 12

to August 5, August 7 to 13, and August 19 to 28. All the sockeye, coho, pink and chum

salmon that ascended the frsh pass on thesc dates were counted. Counts totaled 996

sockeye, 1,121 coho, 1,790 pink, and 144 chum salmon (Table 18). Eight hundrcd and

seventv four Dollv Varden char and l0 cutthroat trout were also counted.
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Daily counts of salmon through the trap at the top ofPavlofLake's outlet
fishoass" 2003.

wal.r W.tsr At
oailt Fsrcen1 Diily ori! Darly oolty oarty

Ju6l5 p.dly.loldy l5.B
Juftlo @rcarl 16!
tu+17 Ein 16.0

JuFl8 €in Al0
Jun 19 p.'lly droudl 19.8
JUF'(] ponly c o!d, 198
JUF?I @rcast 195
Jtrc2? prnly cloudt 1e€ t3
Jun.a @E.sl 170 12
Jurla oErcad 190
JuF25 sh@ts 18O 17
run-26 panrl cloudi ?:8 10 l0

Table 1 8.

200 11 17
JUGE sh@E :60 10 17
Jot29 pldlt clordy 225 10 ?1
JUGSB penly cloud! 19.5 l3 U

Juro? turc,sr 18.0 11
.l!HE shws's ?1 0 13
iul.0,1 @.c.di 10.5 13
JuL05 lidry cloldt tl
JuLm owrc. 1B0 125
Jql-07 prnlt cloudy 175 135
Jul.{E ffircast 170
Jrr@ Nrdsl 160 16
Jurro p.r!t.oudy 158 17
Julll do'casl 153 18
Ju 1: mr.asl 150 21

1ao m
Jufl4 mtca51 11A 17
Jlrrs oErcast 12.! 9
J!l-16
Jul17 prnly cloudy 11.5 16
JuflE

J!t-20

JDI-22 rhM6 150 15
JuE3 ffirc.5l 170 15
Juf2! mrca3t 15.0 15
JuE5 osrc..] 130 15

1?5 115

0
0
0
0
0
0
0 ercludes 3 ferEpp€d eockey.

0%0
0%0
0%0
0%0
0%0
0%0
1% 0

0
0
?
0
0

33

5

@
0

fr

0
2

I
0

50

,6
i
12

I
17E
1f

185

?!

13

2%
3%

10%

n%
7216

21%
?1%

t!)
2
s
t0
al
I

13

3I
9

36
32

26
rl!

3a
f]
0
3

16

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0 no daiy dila fom.omp/.ied
0
0 2,1 socke|e Floaebdll/o mark
0
0
0
0 erclud€s I dlDpped sockelo
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0
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rm%
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0
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2
2

I
6
l
0

1

0
0
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The first sockeye salmon passed on June I 5 and the last on August I 2 . The midpoint of
the sockeye run was on July 7 and half of the sockcye escaped between July 2 and 9' The

number oijack sockeye salmon was not recorded and few were obscrved. Six sockeye

died in the trap. All but 24 (966,97%) of the 990 sockeye passed upstream of the trap

were marked with an adipose clip as part ofthe trap to spa*ining ground mark-recapture.

study. Forty-two marked fish were recaptured in the trap and re-released these fish had

dropped back over the falls and re-ascended the frsh pass.

Five, two-day, mark-recaptue trips were madc in the main inlet stream "index area"

between July 25 and August 20 (Table l9). Four hundred and eighty one (66%) of the

734 sockeye examined on these trips had adipose fin clip yielding a pooled Peterson

escapement estimate of 1,474 (CV 2%) sockeye salmon into Pavlof Lake (Table l9).

Sixty-nine percent (990 of 1,4741of the sockeye salmon used the fish pass to miglate into

the lake.

Table 19. Mark-recapture estimate ofthe escapement ofadult sockeye salmon in Pavlof

Lake,2O03.

I ttc
7 t26
7130
7t31

8t4
815

8t12
8113

8/19
8t20

Total

Pooled Peterson Estimate':
Number

1,474

Percent Marked
64%
63Yo
6370

76V.
66%
630/0

59%
70v,

. 61%
65%
66%

192
to
65

1t3

34
37
71
26

734

2%

96
84

S.E.
28

.--sgles 
r!ap-Qg!!l Number Markqd Percent Marked

6'12-A'2A s96 966 97%

Recaoture Data - from l\4ls lndex Area:
Date Number Examined Number with l\4arks

122
10
4',|

86
63
53
20
26
43
17

481

u ChaDman's modification (Seber 1982):

; (M+l)(C+l),
{n+l)

var( li 1 =
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Slream Mark-Recapturc for Indaxing Escapement

The modified Jolly-sebcr estimate of the number of sockeye salmon in the MIS index
area was 1,452 (Table 20). The standard effor of the estimatc could not bc calculated
probably because of too few recaptures iiom Trip 3.

Table 20. Mark-recapture index ofthc abundance ofadult sockeyc salmon in pavlof
Lake's main inlet stream study area, 2003.

Numberof Numbsrof Numberof Total petsrson
New Fish New Fish Recaptures Number Eslimate

Ma*ed on l,,larked on on Day 2 Caughl on for TripTp

2 July 30-31
3 Aug.4-5
4 Aug. 12-13

1A
180
u

135

37

57
94
11

180 246 14
229 437 24
48 142 2a 20yo

67o

5%

5 Aug. 19-20 90 47 46 99 181 13 7%

Modified Jollv-Seber Eslimates;

Trip Marks from Ma*s from

n: Total Tolat Ni =
Number Number PetsEon
Caughl Recaps. Est. for

A= Ba=
Mr+l/ B= B

i.4 = (M Ni+1 - tog(fy
T this T m'N/n L1+\ ) fN

23
62 71

2
3

5

July 30-31
Aug.4-5

Aug. 12-13
Aug. 19-20

201 23 246
315 133 437

371 3142
40 137 40 181

28 0.896 217 229
185 0.016 135 564

6 0.714 80 94
53 0.000 0
rotal = sum(B') = lld

Foot/Boat Sumey Counts

No beach spawning sockeye salmon were observed in the lake. Sockeye salmon were
observed milling off the main inlet stream in mid- to late-July. These fish were difficult
to see and no counts were attempted. Formal survcy counts were contlucted in the main
inlet sheam on July 13,21,25, 31, August 5 and 26 (Table 2l ).

standard error estimates coutd be obtained due to ermrs in bootstrap €stimatesl
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Table 21. Foot survey counts ofsockeye salmon in the MIS index area, PavlofLake,
2003.

Uostream Downstream
Date Observer Count Count Averaoe

Fred Gallant 0 0
Average

Jul-21 Elijah Sheakley
Fred Gallant

Average

Aug-05

Ben Van Alen
Fred Gallant
Jerome Abbott

Average
Elijah Sheakley
Jerome Abboft
Robbie Piehl

Average
Ben Van Alen
Fred Gallant
Robbie Piehl

Average
Aug-13 crew

Aug-20 crew

0
0
0
0
0
0
3
1

0
0

0

0
0

0

1

291

323
295

0
0
,1

0
Jul-31 181

305
273
315
216
316
282

401
361
317
360

347
311

316
318
244

320
272
330
307

- no counts made/recorded -

- no counts made/recorded -

About 300 sockeye salmon were counted in the MIS index area on both July 31 and
August 5. These fish were still in the lake on July 25 and had all spawned and died by
August 26.

Radia Tagging

All 16 ofthe sockeye salmon that were radio tagged at the trap wcre tracked to the lower
part of the main inlet stream (Table 22). Six coho salmon were radio taggcd and tracked
up into the system. An fixcd wing survey on September 26, 2003 located five of the coho
tags in the upper part ofthe main inlet stream and one in the middle part ofthe main inlet
stream (Table 22).
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Soecies
Release

Dale
Sockeye

Trap Count Tracked to

Table 22. Disposition of adult sockeyc and coho salmon radio tagged at the outlet of
PavlofLake,2003.

Cum. %

Lower N4lS, just upstream from index area
Lowef MIS
Lower MIS
Lower MIS
Lower MIS
Lower MIS
Lower MIS
Lower MIS
Lower MIS
Lower N4lS

Lower NIIS

Lower N4lS

Lower l,4lS

Lower i,4lS
Lower [,41S

High in MIS
High in l,4ls
Flsh fell back dowr falls in bad shape
Outlet of Lake area
High in i,4lS

High in l,4lS

No signal heard
l\,{iddle of MIS neaf ponds
Hiah in lvllS

Age, S*, and Length Composirton

Two hundred and fourteen (92%) of the 233 Pavlofsockeye sampled at the trap for scales
were age-I.3 (Tablc 23). Only onejack (age-l.1) sockeye salmon was samplcd. The
average length of the age-1.3 fish was 568 mm (Table 24).
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Table 23. Age and sex composition of sockcye salmon sampled fiom the tbp at the top

oithe outlet fishpass at Pavlof Lake' 2003

B:ood Year and Age Class

2003 7999 1998 199-l

1.1 \ -2 1.3 2,3 Total

June 22 - August 16

Male
SanPIe Size

Std. Error

Fema-Le

SanPLe Slze

Std. E::or

All Flsh
SanPIe Slze

Std. Error

I
0.4
0.4

5

2.2
1.0

'l

3.1
1,1

l2
a -2
1.4

IL2
48-9

98

42 .8
3.3

2rs
91.8
1.8

?

0.9
0.6

s

L1
0.9

6

2.6
1.0

120
52 .4

3.3

109
4'1 .6
3.3

233
100.0

1

0.4

Table 24. Length composition 1mm), by sex' ofsockeye salmon sampled from the trap

at th"e top ofthe outlet fishpass at Pavlof Lake' 2001'

Brood Year and Aqe Class

xoc tggg tg!€ tgs'

L. r r.; rJ 
'?: 

rotal

June 22 - Argusi: 16

MaIe

All Fish

Avg. l,ength

Avg. Lenglh
Std. Eri:ar
Sanple size

340 507
b.8

15

5U1

15.5

340 504
9.1

1\2

5A2 515
2.4 5.0
110 2

553 510

2-A 1C.8
984

568 512
2.1 ? il

?1)- 6

51-j
3.3
Lt8

550
3.C
109

564
2.4
230
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Hoktaheen

Stream Mark-Recapture for Ind*ing Escapemenl

Between September 4 and 26, sjx independent mark_recapture rlps were made to theindex area in upper Hoktaheen Lake's main inlet stream. Sockeye salmon were caughtusing seines at the mouth and dipnets in the stream. one ttrousano seven hundretl andforty four sockeye salmon were marked, 1,g72 *"." 
""u.inJlbr marks, and g7l

markcd fish were recaptured. The modified Jolty_SeUei estimate of the total sockeyeab'ndance in the main inlet stream indcx area w'as :,+:s (cft"a; Table 25). Most of thesockeye salmon that spawned in the main inlet stream were in or ofi the mouth of thestream in early-September.

Table 25' Modifred Joly-Seber cstimate of the abundance of adult sockeye salmon inupper Hoktaheen Lake's main inlet stream index area. 2003.

Nufrb€r ot Number oi Numbero, Iota p6te6on
NewFish NowFish Re.aplure Nufiber Estrmale

_ Varhedon Vaaed on I on OdY 2 CaLghlo. u r L;r"p-M -osr+ D"v t tru o+,1= Lr,.-_ o,y?tq ,rl.r_ srrN.',. cv,r,rl
? .s:t?'. zi il ;; ;: lffi f:3 ,l"l;
: Y,:::':l :l! 197 68 r75 .s46 r78 .;;{ 9n19/16 ;; - -153 7695 9/19 188 169 67 236 65S

80 100/6

54 80/,

Madrs t4srks Marks
fron Tnp trom Tip rornTrp

Modiiied Joltsseber Estihare:

T
0=vr-l / B=N+1 B.=B

2
3

5

9/99/9
9t11-9112
s/15-9/16

9126

754 917
165 273
142 173
,27 245

579 22A 1.640 646 0.666645 232 1,846 664 A327349 lBO 769 353 0.670

lti 'il 22 ii: 0221

224
112 120
{4 32 34
51 24 66 5658343!r

Jl/g Ta+-rgcapture trips were completed on September l7 and l8 and September 20 and
3l l",rl" index area in the upper third ofrpp". fiottulre.n I-ut.,, outt.t stream. AmarKlng mpriras also completed on September 23 but heavy rains and high water thenext day forced cancelration of the septembcr 24 "recovery" tlip. using a conservativeestlmate of 100 sockeye salmon in the study area for Septcmber 24 yields a modifiedJolly-Seber estimate of 325 spawners (Tab[ 26). An esiimate of 200 sockeye salmon forSeptember 24 0nly increases ihe total estimate by ro r,sn 

-,q. 
in *,* main inlet stream,

l!:T.did 19t 
appear to be many new fish arriving in ttre index area atter the first mark_recapture tnp.
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Table 26. Modified Jolly-Seber estimate ofthe abundance of adult sockeye salmon in

upper Hoktaheen Lake's main outlet stream index area, 2003'

Number of Number of Number of Total Peterson

New Fish NewFish Recapture Number Estimate

Marked on l\rarked on s on Day 2 Caught on for Trip

Modified Jollv-Seber Esiimate:

IVarks
from Trip

1

from Trip
Number
Caught

Number
Recaps.

Pelerson
Est. for O= Mr+l / B = Ni+1

IN
B'=B

1this this

2 gl2}-5t21 12 86 12 177

3 sl23 14 23 79 37 100 47
16

0

23o.474
0.000
Total=sum(B') = 325

Comparison of abundance indices hetween years

The Peterson abundance cstimate ofsockeye salmon in the main inlet stream index area

in earty SeptemUer was 1,840 in2003 comparedto 737 inzOOZ and660in2001 (Table

27).

Tab|e2T.AbundanceindexofsockeyesalmoninHoktaheenLake'smaininletStrcam
fiom the first two-day marl-recapture trip made in early-September in 2001'

,OOr,*O rOOr. 
OO_r'

Date Number Date Examined Number Peterson

Year Marked Marked Examined fo4!94€ Estimale SE CV%

660 83 13%

737 45 6%

1 ,A40 128 7'/o

2001

2002

2003

178

312

425 9/5

132

242

496

35

102

't14

9/6

9/3

9t4

Foot/Boat SumeY Counts

Boat and foot surveys were marle to count live sockeye adults in the main inlet sffeam

and outlet index areas on days when mark-rccapture sampling was done (Table 28)' No

i"*h ,ou*n".. werc observed in eithcr the upper or lower Hoktaheen Lake in surveys

bNo standard enor estimate could be calculated
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conducted on August 20, September 6, and September I g in 2002 (Van Alen 2004) andonly46 sockeye salmon were observed in a September 9,2003, boat su*"y ofupp". 
-

Hoktaheen Lake. These fish were observed along the south shore of the uiper like but'were not obviously homing to a beach spawning area(s). The lake is stained dark from
tannin and it is diffrcult to see salmon if they are morc than one or two meters deep.

Table 28. Boat and foot survcy counts of live adult sockeye salmon in Holtlaheen Lake,
2003.

qate Level Observer Lake
Sep-04 normal Ben Van Alen

Sep-05 normal ElUah Sheakley
Fred Gallant
Robbie Piehl

Main Inlet Stream
Count Count

Outlel Stream
Count Count
Down Total

18
23

497
363
283

18

23

381 21 21

384
387

432
384
387

Sep-08 high

Sep-09 high

Average

Elijah Sheakley
Fred Gallant
Jerome Abbott
Robbie Piehl

401 401

363
374
419
391

374
419
391

Average

E|1ah Sheakley
Fred Gallant
Jerome Abbott
Robbie Piehl

387

591

478
534

46 498

591

478
534
498

Average 46

Sep-11 high Elijah Sheakley
Fred Gallant
Jerome Abbott
Robbie Piehl
Average

Sep-12 high Etijah Sheaktey
Fred Gallant

Average

421
464
520
451

464

458
398

415

oo

Down

Elijah Sheakley
Fred Gallant

497
363
283

42'l
464
520
451

504
533
533

Fred Gallant
Jerome Abbott

Sep-15 normal E|.1ah Sheakley



Table 28. (Continued)

Main Inlet Stream Outlet Stream
Count Count
Down

Count Count
Down Up TotalDate

Sep-'|6 normal
Observer

314
298
311

314
298 38
311

Elijah Sheakley
Fred Gallant
Jerome Abbott
Average

Sep-'18 normal Elijah Sheakley
Fred Gallant
Jerome Abbott
Sam Kroiz
Average

Sep-19 low Elijah SheakleY
Fred Gallant
Jerome Abbott

Average

Sep-20 high

Sep-21 high

Sep-23 low Eluah Sheakley
Fred Gallant
Jerome Abbott

308

289
270
239
266
266

194

155
101

182

283

tJ9
177

233

155
101

182

308

286
274
239
222
zJz

200
179
203
195

194

200
179
203
195

95

212
115
186
216
182

205
99

163
230

218
130
209
201
190

187
120
169
171

119 162

111
80

125

149
100
147
166

140

'183

11'l
133
189

190
158
161
'191

187
135
147
190

Average

Sep-26 high Elijah SheakleY
Fred Gallant
Jerome Abbott
Sam Kroiz

103
110
'105

117

103
110
105
117

154 175 165

191 199 195

167 174 171

145 156 151

182 189 186

consistent with the mafk-rccapture estimates (Tables 25 and 26), the suvey counts wefe

higher in the main inlet stream than in the outlet until late in September (Table 29)' -The

pe-rcenr of tne sockeye counted in the main inlet stream declined from95Yo lo 38% from

Ehlah Sheakley
Fred Gallant
Jerome Abbott
Sam Kroiz

Eliiah Sheakley
Fred Gallant
Jerome Abbott
Sam Kroiz
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-9af9 streaT-- stream_. Tolal Inlet % Inter stream st:eam Intet.oufleru4-sep 381 ?1 4O205-Sep 401 S6oh 401 1Z 418

septcmber 4 to 26 (Tabrc 29). This relationship was uscd to interporate fbr missed
surveys.

Table 29. Averagc foot survcy counts of live sockeye salmon in Hoktaheen Lake,s
main inlet stream and outlet index areas with interpolatcd values tbr missed
survevs. 2003.

Percent Predicted

Percent Inlet of Totat Inter+ouuet counl

o8-sep 387 gsy" 3BZ 19 406og-sep 525 givo 525 30 ss6ll-sep 464 g2./. 464 39 so312-Sep 523 uok s23 s4 57a1$sep 415 84% 415 78 49316-Sep 308 38 346 89% 81y. 308 38 346'1B-Sep 252 133 385 65% 75% 252 133 385lg-Sep 194 72% 194 7t 2712o-sep fi2 182 6a%. 3a3 ft2 56421-Sep i4o 140 64% 246 140 38623-Sep ,60 16s ss% 1s8 165 . 36226-Sep .108 j7S 2U 38% 39%. .. - zol J6"/n J9% 108 175 1e,' Percenr of main intetstream p@

100q/o

90%

- 80%

6 "^

50%
400/.

30%

o

a
y = -0.0038x'? + 0.01 I 1x + 0 SS32

R? = 0.9154

10

September

! Excel's goal seek function was used to filLin counts for missed sutueys (in italjcs)

Adult Age, Sex, and Length

Sockeye salmon were sampled fbr scales (age), sex, and rength data both rlom the main
inlct slream (262 agcable scalcs) and thc out)et (r49 ageablc"scares) index areas. In the
main inlet stream, age l.- fish comprised 97o/o of the sample and 9l7u were age_ 1 .3
(Table 30). In thc outlet strcarn, age l.- fish comprised 95% of thc sample ani iTvo were
age I 3 and I 80/o were age 1 2 (Tabre 3 1 ). The inret stream sampre includcd only three
age l. I jacks and few wcre observed in our mark_rccapture sampling.
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Tablc 30. Age and sex composition of sockeye salmon samp-led in the main inlet stream

to-uoper Hoktahecn Lake from Septembcr 4 to 7' 2003'

Broad Year and Age Class

1999 r99B 799'7240 0 1998

r.1 r.2 1.3 2.2 2.3 Totaf

Mal e
Sample Size

Std. E rror

FemaLe
SamPle Size
Percent
Std. Eiror

AlL Ei sh
Sanple S 1ze
Percent
Std. Error

3

1.1
0.7

B

3.1
1,1

6

0.9

14

1.4

41 .'1

3.1

112

3.0

2 3'1

90.5
1.8

3

1.1
0.?

2

0.8
0.5

5

1.9
0.8

139

L23
46.9

262
100.0

3

1.1
0.7

3

1.1"

a .'7

3

1.1
4.1
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Table 3 I ' Age and sex composirion of sockeye salmon sampled in the outlet stream of
upper Hoktaheen Lakc from Septembcr I7 to 23,2003.

Brood Year and Aqe Class

1999 1998 1998 1997

1.2 1.3 2.2 2.3 Toral

Male
Sanp]e Size 14 91 2 4 LtlPercent 9.4 61,1 1.3 2../ t4.5Std. Error 2.4 4.0 0.9 1.3 3.6

Fema.Le

Sample Size 13 2J 1 I JgPercent A.i 15.4 O -.1 0, ? 25.5Std. Ei.or 2-3 3-0 O.j 0.7 3.6

Afl Fi sh
Samp.e Slze 21 lt4 I 5 Iq9Percent 1B-1 16.5 2.0 3.4 100.0Std. Eiror 3.2 3.5 I -2 1.5

I. 1y:r:t" length of_so_ckeye sampled from the main inlet stream was 545mm and fromtne outlet slream was 555mm (Tables 32 to 3j L
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Table 32. Length composition (mm), by sex, of adult sockeye salmon sampled in
Hoktaheen Lake's main inlet stream from Septcmber 4to7,2003.

Brood Year and Age CLass

2000 r999 1998 19 98 1991

1.1 r.2 1.3 2.2 2-3

Male

Fenafe

All Frsh

Std. Error

Std. Error

Std. Error

32'7

3

321
4.4

3

565
2.2
\2a

535
2,5
111

551
1.9
236

508
L9.2

3

508
L9 .2

548
6.0

3

563
12 .5

?

6-2
5

55:
3.8
139

533
2.5
r22

2-4
26r

49C

9.8
I

493
6.8

6

4 91

6.1

Table 33. Length composition (mm), by sex, of sockeye salmon samplcd in the outlet
stream of upper Hoktaheen Lake from September 17 Io 23,2O03 .

a"u dlJE !rd->

1999 1998 1998 199'7

L.2 1.3 2.2 2.3 To ta1

MaLe 521
6.2

74

504
6.5

13

513
4.1

21

570
2 .1-

90

23

565
2.2
113

50s
10.0

2

525

1

51-2

B.B
3

8.3
4

565

1

5'12

6.6
5

s 63
2.5
110

5 32

5.2
3B

555
2.6
148

Fema.Ie

Std. Error
S:mb I a si ?a

Avg. Length
Std. Erior

Std. Error
q:mnl6 qi.6

AlL Fi sh
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Limnologt

Light, Temperature, and Dissolved Oxygen Profiles

An underwater photometer was uscd to record the :incident light levels in Neva, Pavlof,
and Hoktaheen Lakes at 0.5 m intervals ffomjust below the lake surface (depth 0.0) to
thc depth with about 1% ofthis subsurface reading (Table 34).

Table 34. Light meter ard secchi disk readings at Stations A in Neva, Pavlof, and
Hoktaheen Lakes. 2003.

Ligfrt Meter Readings (p,mol s'1 m-2):

Neva

0.5
'1.0

1.5
2.O
2.5
3.0

4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11

-712.7
-527.0
-48'1.9
-400.8
-341.5
-283.1
-222.5
-178.5
-149.8
-119.9
-102.6
-90.3
-71 .2
-54.7
-43.2
-33.8
-25.2
-18.8
-14.8
-14.0
-10.9
-8.3

-927.2
-67S.6
-775.5
-585.1
-488.6
-385.4
-342.2
-285.1

-139.1
-116.1

-65.5
-60.8
-45.3
-35.6
-28.5
-17.0

-'1 | .8
-9.9
-8.8
-8.0

-123.9
-78.9
-39.4
-29.3
-15.4
-1 1.8

-5.0

-0.9
-0.5
-0.4

_q _q

ee
6d

-297.2 -165.3
-544.7 -105.5
-428.5 -64.4
-289.7 -48.6
-227.2 -32.5
-154.8 -23,6
-110.4 -14.0
-87.7 -11.5
-69.2 -7.5
-44.6 -5.3
-21 .5 -3.1

-1.9

-1,645.0
-665.6 -1s.8
-386.4 -9,3
-197.0 -5.0
-102.4 -3.2
-61.2 -1.9
-33.2 -1.2
-18.7 -0.6
-'t2.0 -0.4

E
9

E

depth
6.8

The mean euphotic zone depths (EZD) were 10.6 m in Neva Lake, 6.2 m in Pavlof Lake,
and 3.9 m in Hoktaheen Lake (Table 35). Thesc EZD's were similar tc those observed in
2002.

4.55.07.8
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Table 35. Euphotic zone depths in Neva, Pavlof, and Hoklaheen Lakes' 2003'

Pavlof

Hoktaheen

Vertical temperature stratification was evident in Neva Lake from the flrst sampling on

L 
"V 

il t" tft^. last sampting on October 5 (Table 36)' Thc epilimnion extended down to

^U"'"i0. 
on the July i6 and August 25 sampling dates' The lowest reading in the

flp"ii-"i* ** s.fi "C. tt 
" 

pei"ent 02 saturation was over 
-100% 

in most readings near

iiJ ru.fu"c and -as above 900/o at all depths down to 6 m in all four trips (Table 36) In

uf'f f"[.* ii" p"..ent 02 saturation decreased both through the summer and with depth

Therewaslittleverticalstratiticationintemperatureordissolvedoxygenrnthe8mdeep
p"tiof f-"t" tfuUle 37). The temperature averaged 5 S, l0t],9d 10 3 

oC on the May'

iJV, "J 
Atg"t, trips. The petcent 02 saturation w as 38-43o/o in May and 9i-95% in

July. No dissolved oxygen readings were made on the August trip due to problcms with

the meter.

Vertical temperature stratification was evident in Hoktaheen Lake in the May' August'

-i i"p,"*li". 
"lps 

(Table 38). The epilimnion cxtended down to about 7 m in August

^rJ 
i"i "*t*. 

theilpolimnion remained below 6 "C the whole surnmer' Compared to

Neva Lake, the percent 02 saturation was lower near the surface but higher at depths'

Auq-20 10.2

Average 1 0.6

Jun-11
Jul-25

7.9
c.a
5.0Auq-26

Average

Jul-11
SeD-06



Table 36. Temperature and dissolved oxygen profiles for Neva Lake. 2003.

2
3

5
6
7

8

9.'1

8.8
8.1
6.6
5.9

3.0
2.7

2.2 24%5.34.5

13.5

lto
11.9
10.6
8.4

6.3
5.4

to.5
16.5
16.5
16.4
't4.4
11.7
9.4

7.0
6.0

5.5

4.8
4.7

10
10.7
10.6
10.4
'10.3

10.2
10.1

9.9
9.3
8.2

8.9
9.2
9.6

r 0.3
10.8
11.'1

10.8
8.5
7.6

8.9
9.0
9.0
9.1

10.1

9.9
9.1

7.8
7.6
6.1

5.0
4.3
2.9
1.6
'1.5

85%
8910
910/"

95%
97%
94%
89%
69yo
60%

910/0 a2yo
93% 790/.
920/. 72%
93/o 59%
99% 52yo
91% 330/"
79% 29%
65% 26yo
63% 23yo
49%
39%
340/o

230/"
12% 't7%
120/o

I
'10

11

13
't4
'15

'16

17
-/ov2 salurar@n = (dtssolved oxygen) / (0.005399 , - 0.381784' temperaturell?S712Ez)

Table 37. Temperature and dissolvcd oxygen profiles for pavlo f Lake.2003,
Temperatufe Oxygen {mg L Percent

2
3
4

6

7.7
7.4
7.4
5.9
1.7

9.914.2 13.9
13.1

12.3
10.4
'10.1

13.7
't3.5

12.9
11.3

12.9
.t) a

12.4
12.1
12.0

9.0
9.3
9.3
8.6
7.7

9.7
9.4
9.4

75% 94yo
9.7 89% 72% g.t%

870/" 72% 91%
77Vo 56% 87%

7ou2 saturat,on = (dissotved oxygen) / (0.005399 ' temperatu.e, _ o.3glTg4Tremperarure + ,14.571252)

16L 87%6810
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Table 38. Temperature and dissolved oxygen profiles for Hoktahecn Lake' 2003'

Temperature Dissolved Oxygen (mg L Percent O, Saturation"

Jul-

2 17.3 13.4 10 5 10'4 1100/" 100%

3 13.7 12.8 10.6 1O'2 1O2% 97%

4 11.g 12.4 ',10 9 ',101 1O1o/' 95%

5 9'7 118 119 100 1o5o/' 93'/o

6 8.5 9.6 117 9 8 100o/o 86%

7 7.O 8.7 'l2o 100 s9% 460/o

I 6.4 7 .5 12'3 10 1 IOOV' 84o

9 5.2 65 124 103 97v4 84%

'to 4.g 5.8 12 9 10 5 101% u%
11 5.0 5.3 129 10 6 1O1o/" a4o

12 4.s 5.0 12.9 10 6 1010k 83%

13 4-7 47 13 0 10 5 1O1Vr 82%

'14 4.6 4 5 13 0 10 4 1010k a1%

15 4.6 4.3 13 1 ',10 4 101a/" 80%

16 4.4 4.3 132 10 6 1020/' 82%

17 4,3 43 13'2 99 101V' 760k

18 4.3 42 13 3 9 6 1020/" 74'/'

19 4.2 4.2 13.3 9 3 1020/" 71%

20 4.1 4.2 133 sl 1020/' 70%

25 4.2 43 133 83 1020/' 640

30 4.2 4.3 130 7'7 lOOo/" 59%

35 4.2 4.g 12 8 7 'O 98% 54%

40 4.2 4.4 12.4 6 5 95% 50%

OU .!,!^ ^=====, t ,,.aaa,,a-, 
^ "r?)". 

t t, ==t^=!^!''"' %o, saturation = (dlssotveo oxygenl-l 10.005399 " temperature'- 0 381784 * temperature + 14'571252'

Daily and Seasonal Temperatures

Temperature data loggers recorded water temperatures every four hours in the inlet and

outlet strcams and aii m and mid-hypolimnion depths at station A in Neva, Pavlof, and

Holtuh"en f-uk"*. Stream and lak" iemperatures tended to peak 1 to 3"C higher' and

*u.rn ,"*p"ru*res persisted longer, in i003 than in 2002 in all three lakes (Appendix

C.i i" C.f Z;. At Neva in 2002' tle average daily temperature observed in the main inlet

stream never reached 9'C; however, in 20b3, the main inlet stream averaged more than

iO;C on tS days bctween July 8 antl August 18 (Appendix C'1)' Likewise' the outlet 
-

t"rnp".uto." u,reraged orrer 2d'C on some days in late-July, mid-July' and mid-August but

tft"." ** only a oie-day peak of 18"C on August 5 in 2002 (Appendix C'2)' Water 
^

t"rnf..utut", i ttte t m ana 13 m depths were also 2-3"C higher in July and August of 
-

zoortnanttreywerein2002(AppendixC'3toC.4).Thefallturnoveroccurredabruptly
in Neva Lake in early-November (Appendix C'4)'

Water tempcratures pcaked in mid-July and mid-August in Pavlof Lake's main inlet

,t 
"um 

und luke surf:ace (l m) and in early-August at the 5 m depth (Appendix C'6 to

C.8). Unforhrnately, the Iogger that was cabled in the top ofthe fish pass at the outlet of
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Pavloflake was removed by somebody in early June 2003 and the data loggcr at the I m
depth in Pavlof Lake quit recording on Octobei 30, 2003.

At Hoktaheen, temperatures in the main inret stream varied widely between 9 and r2.c
from mid-June to mid-september (Appendix c.9). The outlct temperatures varied less
cach day and had obvious pcaks near 20'c in mid-Jury and mid-Augu.t lapplnai* C.1o;
as did the temperature in thc lake at 1 m (Appcndix C.l t;. fne remperaturc at l0 m
declined steadily after early-October with initiation offail tumover (Appendix C.l2).

Secondary Production

The sea-qonal mean density (number m-2) ofzooplankton Ilom vertlcal tows at Stations A
and B in Neva, Pavlof, and Hoktaheen Lakes was 3l l,3l I, 16,022,and 153,69g (Tables
1,.49,T941). The weighted biomass (-g-r) was 582, 13, and 463, respectiv;ly
(Tables 39,40, and 4l). The samples were dominated byDaphnia in Neva Lake,'
Bosm.ina in Pavlof Lake, and Cycrops in Hoktaheen take-. The density and biomass of
zooplankton in Pavloflake was exkemely low but the lake is only 7.i m deep.
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Table 39. Density, size, and biomass of zooplankton in Neva Lake' June to October'

2003.

zooprankton pensity (no. m2) ----E lfCg@q[%Effi Seasonal
weighted
BiomassLength

Cyclops
ovig. cyclops
Bosmina
Ovig. Bosmina
Daphnia L

Ovig. Daphnia L

60,074 56,073 8,830 10,188 33'791 110/'

2.547 1,019 0 0 a92 O%

5,S43 15,283 18,339 14 264 13,457 4%

1,274 0 2'o3a 4075 18r''7 1'/"

31,839 320,937 288,674 369,842 252'a23 820/"

13,585 5,094 67S ',1,019 5,094 2olo

0 1,486 0%

67 12'/,
4 1V.

23 4.k
41%

43A 7g%
19 3%

71 12Yo

4 1'/o

29 5%
5 lah

4AO 79%
20 3'k

0

0.74
106
0.38
0.43
0.64
0.87

0.76
1.O1

0.43
0.47
0.M
0.91

o.74 0.72 0.98
1.11

o.42 0.43 0.47
0 49 0.47

0.63 0.63 0.65
1.04 0.87 0.90

Tow Depth (m)

Cyclops
Ovig- Cyclops
Bosmina
Ovig. Bosmina
Daphnia L

ovig. Daphnia L

Sida c.
Copepod nauPlii

17.O 16

Station B:

a4,go4 42,792 4,075 3,057 33'70? 11%

2,972 1,019 0 0 9S8 0%

14.009 14,264 21,396 14,264 15 983 5%

1.2'14 0 3057 4075 2102 104

30.141 328,069 346,409 301 579 251 550 8001

9,339 6,113 2,038 5'0s4 5,646 2%

o 0 0 0 0 00,6

1a?1 q17o o 0 3248 1%

0.72 0.87
1.03 1.10

0.41 0.43
0.46
0 65 0.62
0.88 0.93

0.s5 0.88
1.06 1.14

o.44 0.47

0.48 0.50
0.71 0.67
0.81 0.91

2.37

0.78
1.05
0.44
0.49
0.67
0.89
2.37

Copepod nauplii 5 943

3,821 9,170

Tow Depth (mJ

t7



Table 40. Density, size, and biomass ofzooplankton in pavlofLake, June to October,
2003.

Zooplankton Density (no. m-2) Mean Wet L€nglh (mm)

_Oate
Seasonal
Weighled
Biomass

weighted
Length

Jr"{ J,rlrs A,lq26 O"1i0

Cyclops
Eosmina
Ovig. Bosmina

Scaphol€beris

Sida c.

Copepod nauplii

Scapholeberis

Sida c_

Copepod nauptii

255 255 1,936
87 6,969 34,080
0 76 2,496

0051
o200

00458

000
ooo
07130

n 612 5%
15 10,288 88%
10 646 6%

0-51 0.55 0.50
0.35 0.29 0.28 0.32

0.34 0.34 0.33

0.54

1.39 1.30

0.48 0.56 0.50
0.33 0.28 0.29 0.30
0.39 0.30 0.34 0.34

1.46

1.00 11%
7.00 770/.
1.DO 110/0

o.04 0%

0.49 1.00 6%
o.29 14.00 88%
0.34 1.00 6%

oa/o

1.46 0.00 0%

0.51
0.28
0.34

0.5413 0%

5 oyo 1.39 o.os 1yo

o%
0 115 1%

Tow Depth (m) s.0 5.0 5.0 5.0 s.0 9.0s

0

0

cyclops 2,86s 2u 2,s47Bosmrna 3,906 3,464 64,595
Ovrg. Eosmina 41 68 3,260

Station B:

0 1.405 7V6

306 17,918 88%
92 865 4%

0 00%

0 00%

o 17a 1yo

-
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Tow Depth (m) 2.3 2.a 3.0 3.0 2.6 16 o0



Table 41. Density, size, and biomass of zooplankton in Hoktaheen Lake, July to
Seotember.2003.

Station A:

zooplankton Density (no. m-?) Mean Wel Length (mm) Seasonal
Weighted Weighted

Date Length Biomass

Cyclops 101,885 68,518 85,202
Ovig. Cyclops 3,821 6,'113 4,967
Bosmina 67,499 1 1 ,717 39,608
Ovig. Bosmina 0 509 255
Daphnia l. 7 ,U1 o 3,82'l

Daphnia m. 4,670 3,057 3,864

Holopedium 2,972 0 1,486

Cyclops 129,479 91,017 110,248
Ovig. Cyclops 6,368 5,094 5,731

Bosmina 65,801 22,584 44,193
Ovig. Bosmina 0 679 340

Daphnia l. 5,943 'l7O 3,057

Daphnia m, 5,519 1,189 3,354

o 1,274

0.85 0.89
1.21 1.14
0.45 0.47

0.56
0.69

1.67 1.37

0.58

1.O7 0.78
1.26 1.19
0.51 0.46

0.56
o.74 0.71

1.53 1.29

0.65

61%
40/.

28%
OYo

3v"

0.87
1.'17

0.45
0.56
0.69

't .55

0.58

58%
6Vo

200/,

o./.
2'/o
o"k

1zyo
ov.
1o/o

30/o

'lo/o

225

4

32
'103

1

7

Tow Depth (m) 43.0 47.5 45.3

Station B:

3o/o

260/0

0%
2o/o

2./.

1Yo

0.95
1.23
0.50
0.56
o.74

1.49

0.65

66%
6V.

19V.
0./o

10/.

o%
70k
0%

Holopedium 2,547

Tow Depth (m) 44.5 47.O

DISCUSSION

The Neva sockeye run appears relatively healthy the past two years. The I 1,393 sockeye

escapement into Neva Lakc in 2003 was ovcf twice the 2002 escapement of4,951 and the

200i escapement was higher than expected for this small 36.1 ha lakc. Project personnel

only observed a subsistence take of278 and a sport take of53 sockeyc salmon (Table 17)

which yields and cxploitation rate of less than 3010. Thc Neva sockeye run appears
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healthy given the probable low exploitation rates in recent years, thc natural condition of
the watershed, the rclatively small size of the lake, the abundance and spawning duration
of inlet stream and beach spawning from August through Novcmber, the high proportion
of age- L- fish (95%), high zooplankton biomass and prop onion of Daphnia. Alaska
Department of Fish and Game managers recognized this good health of the Neva sockeye
run and increased daily and annual subsistcnce/personal use sockeye harvest limits from
10 fish in 2002 to 25 fish in 2003 and then to 40 fish in 2004. Subsistence fishing was
also extended through August 15 in 2004 from the June I to July 3l season datcs
provided in past years.

The high proportion ofjacks (24To age-L.Lfish) in 2002 relates to the high proportion
(73%) of this 1999 brood in the 2003 run. With almost 17% jacks observed again in the
2003 escapemcnt, I would also expcct a relatively large run ofbrood year 2000 fish in
2004.

Over 95% ofthe run has becn composed ofage l.- fish suggesting that the sockeye
juveniles are attaining the minimum threshold size for smolting aller their first year of
rear-ing in the lake and that the fry production is not exceeding the lake,s rearing capacity.

The migration of sockeye salmon through the Ncva Creek weir fluctuated with stream
flow. Prior to September 4, there were sevcn distinct pulses of fish cach corresponding to
a rise in water level (Figure I | ). After Scptember 4, water levels continued to fluctuate,
but at high levels, and the daily passage of sockeye salmon was steadier.
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Figure 1 l. Daily sockeye migration and stream depth at thc Neva weir' 2003

Ninety-percent of the Neva sockeye cscapement passed through the weir between July l8

-J S"pi.-U". 8 (Tablc 8). During 68% of this time water levels werc below l5 cm and

Jurmg'SSZ of this time water temferatures werc at or above 17'C (Appendix B l ; Figure

iil. 6. lufy 18, 37 sockeye salmon werc found stranded and dead in thc upper shallow

section ofNe*,a crcek (Table 13). This was the only die-offevent observed in 2003'
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Figure 12. Daily stream depth and temperature (.C) at the Neva wcir, 2003.

This was the second year that I relied on the wcir_to_spawning ground mark-recapturc
study to estimatc the total sockeye escapement into Neva Laki. The weir is overbuilt forthis small sream (Figure r3) and was "-fish tight" both years Lu, pi"t.t. werc pulled andfish were^p^asscd by a non-project person dunng a peak sockeye passage day in both years- July 2,2002 and Scptembcr l, 2003. This -Ji, ta-p"ring ."flects a complication ofoperating a weir in a semi-remote location and the value of"the back-up mark-recapture
study for assuring a reliable estimate ofthe total escaDement.

+Waler Levet (cm)

- 
Data Logger Water Temperature
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Figure 13. Photo ofthe Neva Ureek welr ano lrap (unoer sonslruslrurr;'

The 1,4'74 (Cv - 2%) cscapement of sockeyc salmon into Pavlof [-ake in 2003 was a

little larger than the 2002 estimate of 1,350 (CV :6%) Thc radio tagging study

confirmed that all the sockeyc spawn in the lower section of thc main inlct stream from

late_July to mid_August. Knowing this will help focus efforts of future mark-recapture

s dies.

Thcre has not bcen any appreciable directe<l subsistence or sport fishing on Pavlof

sockeye salmon for ovet 3b years and the only harvest occurs in commcrcial pursc seine

fisheries in Icy Strait and Chatham Strait. The Pavlof system is a better producer of coho

salmon than sockeye salmon Thcre are too f'ew sockeyc salmon to support directed

subsistence fishing by more than a f'ew families'

At Hoktaheen Lake, we werc able to build on experiences in 2001 and 2002 to know

where and when to mark-recapture sockcye spawncrs (Conitz and Cartwright 2002a; Van

Alen 2004). Keeping the fisherics crew at Hoktaheen from Septcmber 4 to 26 worked

wcll. They accomplished over eight, two-day, mark-rccapture "trips" in thc inlet and 
--

ou't.',t,*u-'(Tables25and26)andreduccdthenumberofflightsneededtothissmall'
remotc lake whcre inclemcnt weathcr conditions in Septcmber often limits access'

Phto of the Neva Creek weir and trap (under constructlon)'
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Fscapement index results suggest that the Hoktaheen sockeye escapement in the main
inlet stream was over twicc as high in 2003 as it was in 200i and 2b0r (Table 27). I am
reluctant to assess the status of Hoktaheen sockeye salmon based on these resultssince
there is little historical basis for comparison. project results from 2004 will help with this
assessment. The capacity of the lake to rcar sockeye ffy looks good.

our ability to index the sockeye escapement into these systems was much better in 2003
than in 2002. we were able to complete three or more mark-recapture trips to cach index
area in each lake and this includcd both the main inlet stream and bcach study areas in
Neva Lake and the main inlet stream and outlet shrdy areas of Hoktaheen Lai<e. As
rmportanl we had enough recaptures from prior trips to compute reliable and robust
stratified Darroch and Jolly-Seber abundance estimates.

Project-objectives were appropriate and attainable. This year's rcsults, and project results
from 2002 and 2004 are necded to understand current escapement levels and the
adequacy cfthcse escapements for maintaining healthy runs and meeting subsistence
needs.

CONCLUSIONS

RECOMMENDATIONS

continue this project in 2004 folowing the 2003 objectives. However, discontinue the
radio tagging study at Pavlofsince that study was completed in 2003. collect as much
mark-recapture data as possibre, particularly at Neva Lake, so we have the data needed to
evaluate the performance of different stratified estimators. Finally, submit documents
needed to have Neva Lake's main inlet stream listed in the State's Aladromous waters
Catalos.
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Appendix C. Water tcmperature data logger figures.
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Appendix C.I. Daily maximum, minimum, and average stream temperatures at the

lower end of thc Neva Lake's main inlet stream, J:uly 27 
' 
2002 to

December3l,2003.

0
s12fto2 11127n2 1121h3 3121103

Date

Appendix C.2. Daily maximum, minimum, and average stream temperatures at the

uooir end ofNeva Creck, July 27, 2002 to December 3l' 2003'
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Appendix C.3. Daily maximum, minimum, and average temperature at a depth of 1 m at
Station A in Neva Lake, May 23,2002 to December 31. 200j.
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Appendix C.4. Daily maximum, minimum, and average temperature at a depth of l3 m
at Station A in Neva Lake, May 23,2002 to Sccember 31. 2d04.
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Appendix C.5. Daily maximum, minimum, and average stream temperatures at the
lower end of Pavlof Lake's main inlet stream, August 5,2002 to
December 31, 2003.
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Appendix C.7. Daily maximum, minimum, and average temperature ata depth of 1 m at
Station A in Pavlof Lake, fiom July 29, 2002 to October 30, 2003 when
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Appendix C.8. Daily maximum, minimum, and average temperaturc at a depth of 5 m at
Station A in PavlofLake, Iuly 29,2O02 to Deccmber31,2003.
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Daily maximum, minimum, and averagc stream temperatures at the
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of Hoktaheen Lake, September 6,2OO2 to December31,2003.
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Appendix C.10. Daily maximum, minimum, and average stream temperatures at the top
of the outlet stream from upper Hoklaheen Lakc, August 17, 2002 to
December 3 1, 2003.

l0l



,l

l"'
rl,+ .l.

9/s/02 11tgcn 9s/03

Date
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ABSTRACT

Sockeye salmon ( Oncorhynchus nerka) rctums to Neva, pavlof', and Hoktaheen Lakes
have long been an impotant subsistence resource for Tlingit families living in Hoonah
and other areas of northern southeast Alaska. This annual report summarizes the scckeye
stock assessment project findings from the first year, 2002, ofa thrce-year cooperative
Hoonah Indian Association, Alaska Department of Fish and Gamc, antl U.S. Forest
Service shrdy. This project uses a wcir and mark-recapture methods to estimate the
sockeye escapement into Neva Lakc, a hshpass trap and mark-recapture to estimate the
sockeye escapement into Pavloflake, and mark-rccapture to index the sockeye
escapement in Hoktahccn Lake. Age, sex, and length data and limnology data were also
collected to help asscss the status ofthesc stocks. The Neva sockcye escapement was
4,951(CV:8%)-3,'738 (CV:6%) were adults and 1,213 (CV: l2%) were iacks.
They migrated into rhe lake from mid-June through mid-Seprember and the midpoint of
thc run was in early August. The early running fish spawned in the main inlet stream and
the later running fish were beach spawncrs. Ninety-five percent of the Neva sockeye
escapement was age-l.-. The Pavlofsockeye escapement was 1,350 (CV = 6%). The run
extended from the third week in June to the third week in July with a midpoint around
July 3. Less than half the sockeye salmon used thc fishpass to migrate into the lake. The
sockeye spawned in the lower part ofthe main inlet stream from late-July to mid-August.
Age- 1.3 fish dominated the escapement. Estimates of the abundance of sockeye salmon
in the upper Hoktaheen Lake were '737,763, and 156 on September 6, 7, and l8 in thc
main inlct stream index area and 139 and 233 on Septembcr 7 and l8 in the outlct index
area. Only a few spawning sockeye were observcd outside ofthese two index areas.
Age-1.2, 1.3, and.2.2 fish each comprised about one-third ofthe sockeye sampled. The
dominant zooplankton was Daphnia sp. in Neva Lake, Cyclops sp. in Pavlof, and
Bosmina sp. in Hoktaheen. The weighted "seasonal" biomass ofzooplankton was 402, l,
and 618 mg m', respectively, in Ncva, Pavlof, and Hoktaheen Lakes and euphotic zone
depths were 12 .1 , 4 .9 , and 4 .2 m.

Key Words: Sockcyc salmon, Oncorhynchus nerfta, Neva, Pavlof, Hoklaheen,
escapement, mark-recapture, age composition, limnology.

Citation: Van Alen, B. W. 2004. Neva, Pavlof, and Hoktaheen sockeye salmon stock
assessment, 2002. Federal Subsistence Fishery Monitoring Program, Annual project
Report No. FIS 02-012-1. U.S. Fish and Wildlife Service, Office of Subsistence
Management, Fishery Information Scrvices Division, Anchorage, Alaska.



INTRODUCTION

Sockeye salmon returns to Neva Lake (Alaska Dcpartment ofFish and Game stream
number 114-80-045), PavlofLake (112-50-010), and Hoktaheen Lake (l l3-94-003) havc
long been an important subsistence resource for Tlingit families living in Hoonah and
other areas of northem Southeast Alaska (de Laguna 1960; Schrocder and Kookesh 1990;
Goldschmidt and Haas 1998, Figure l). Household subsistcncc surveys done in Hoonah
in 1996 found that 86% of thc familics uscd salmon and 650/o used sockeye salmon
(Table I ).

Figure L Map of northem Southeast Alaska showing the location of Neva, Pavlof,
and Hoktaheen Lakes.



Table 1. Subsistence use and harvest of salmon by households in Hoonah. (ADF&G,
Division of Subsistence. Communitv Profile Database. 2003).

Sockeye Salmon All Salmon
Percent

Households
Percent

Percent Households
Year Households Using Harvesting Households Using Harvesting
1985 320/a 170/0 86% 550/0

1987 380/0 290/0 920/0 69"/o

1996 650/0 43Yo 86% 740/0

Unfortunatcly, Iittle is known about the health of these sockeye runs. Management has
had to rely on inllequent and imprecise aerial survey counts and subsistence harvest
reports to assess run sizes and trends. I am not aware of any prior studies that estimated
or indexed the sockeye escapement into these lakes. We do not know if escapements are
at levels that would maximize returns and harvests. We do not know if managcmcnt is
too conscrvative and if subsistence harvests limits could be liberalized. or. ifthese runs
are depressed and need rebuilding from over harvesting that occurred with the onset of
commercial fishing in the late-1800s and early-i900s (Bean 1891; Moser 1899; Rich and
Ball 1933; Cooley 1963; Van Alen 2000). Most importantly, wc do not know if
escapements are trending downward and if managcment arctions arc nccded to protect
these important subsistence resources.

This project estimates sockeye escapements into Neva and PavlofLakes, indexes the
sockeye escapement into Hoktaheen Lake, and collects associated biological and
limnological data need to assess the current status ofthese important subsistence stocks.
Mark-recapture methods are used to estimate the relative and./or absolute sockeye
escapement in all lakes. This information is needed to estimate escapement goals and
understand the currcnt status of these runs (Geiger et al. 2003).

This report covers the first season (2002) ofajoint Hoonah Indian Association
(HIA/U.S. Forest Service (USFS)/Alaska Department of Fish and Game (ADF&G)
study into the status of Neva, Pavlol and Hoktaheen sockeye salmon. The stock
assessment ofsockeye salmon in Hoktaheen Lake was part ofan Organized Village of
Kake and ADF&G project in 2001 (Conitz and Cartwright 2002a) but was included in
this project since Hoktaheen is in the traditional fishing area of the Hoonah people. .

This Neva, Pavlof, and Hoktaheen Sockeye Salmon Project is one ofeight new projects,
initiated in 2001 and funded through thc U.S. Fish & Wildlife Scrvicc Fisheries Resourcc
Monitoring Program, to assess significant subsistence sockeye runs in southeast Alaska
(Conitz and Cartwright 2002a, 2002b,2002c; Conitz et a|.2002; Lewis and Cartwright
2OO2a,2002b,2002c). Funding for these projects has been a fortunate consequence of
the Federal govemment's 1999 assumption from the State of Alaska of the management
ofsubsistence fisheries on Federal public lands. These projects all involve cooperation
among community Tribal associations, ADF&C, and USFS.



There is also a Federal Office ofsubsistence Management-funded' coopcrativc HIA and

eona6, oi"i.i.n of subsistence, project cunently studying the historic and

;;;i"*;il;tb*lrt"n." u'" ufif,t pcople of Hoonah' Results from both thesc studrcs

will help us assure thc uo"quu"ii oiirl-"'"'runs for meeting escapement and customary and

traditional subsistence needs'

Neva

Neva Lakc (58"24.21g' N. t35'24 258' W; NAD27 datum) is-located on the mainland on

the east sidc ofExcursion fnfct Gigure 2) Thc lakc t::Po* 2 km southeast ofthe

unincorporatcd community of E'xiirsion'Inlet' about 22 km east of Gustavus' and about

40 km across Icy Strait fiom H"""J fft" lake lies at an elcvation of44 m' has a surface

area of 36.1 ha, and a ."ti*;;;;;;iis ^' flttt"-i'.onc main inlet stream that flows

into the nonheast end ofthe f"rt" fi" ottf" 
"f 

Ncva Lake (Neva Creek) flows from thc

northwest cnd of ttr. tate uuouil jtt" t"iott entcring the glacial South Creek which

thcn flows about I km beibre cntering Excursion Inlct on the south side ofthe cannery

complex.

'+.
NEYa Crosk

N6va Ltkt
Main Inlet stre n

Beach lrEex alee

"=1r---E-J*"

Figure 2 
ffix5$;;il:iliJ:;iffff?:;T3"1,T'1X?:iJ'""Hil'""*x,",*",
stream' thc outlet' and the beach spawning index area'



Neva Lake is in the tratritiona,r-lands used for subsistence harveshng and gathering by theHuna Tlingit (Schroeder and Koof<esh f SSO). There;;;* a villagc ofWi::tr".jl1i..tan people i" EI:l 
_rol fof" "*. rfr. p..re"* ,an r"ry.,t* (Goldschmidt

iiiifli{i?:,qJ,i*:T.HJ#i*ffi i,'":i*il::i"{;[:#;,*i:ti?".i#H"'
evident in Neva creek that wcre uu t to rmpeJe irr. rpliil-rn,g.urron of salmon.

1 :1-:l cannery began operation in Excursion In let in I 9 I 8 . .Ihe 
location andownership ofthe cannerv has changea several tr-". ou..-ttr" yearc (Galginaitis 2003).During world war II construction f,"g* on iu"iriti.- r". 

"'."r"pp,y 
point for the Alcutiancampaign. A dam, reservoir, and watir distribr;;;;f;';", built which taps waterout of Neva Lake's main inlct

today. Neva LJ" ,,';;,,ltj:fi1T#:T,ff::n:$.is stilr used bv th".un.,".v--

The State cu*ently hords title to-the Iand surrounding Neva Lake and outlet, and the

*T""#;T,:il:HitlHl,#HT:f :X'"::li""Hii*Jiff iii;,:j:;$;;"
HtH.3f:3iii *:T;TJ"* "bout 

80 cabins/ho-.' iiJ,i.:o:i, 
|1:llng 

rodge in the

target salmon at the mouth *Jfifftt:.f."tion 
Unguided fishing excursions commonly

This area is rn the Federal subsistence customary and traditional use area for resiaents inthe Hoonah area (Federal Resister 5o cpn part i oo a"Jii^iEn part 242)and in an areadesignated by the Statc as subs
,a--on ro.,ur.i,,;;;; ;; ;,""T:'r "*!1*?,.,3j;1i1,;*'Xf;f;d,"EH,xjl",,f 

. -
Fisheries Division, staff h;ve issued these peiiu,'."" 0". fr""*nold, and hasmaintained records of the permlrs lssued,retumed, and the reported harvest since 1gg4.The retum of these permits is v
yi"1r1,^"s j"._reo,i;;;X;..-""1?l?r;i;"il,f ,"il#lilnffi1f 3;:i"$H;::1;was in 1996 (Figure 3). Subsistence_ and personal use nrning tir. N.uu rockeye salmonoccurs both in saltwatcr, at the mouth of io"tt c.""r., u;J-iriflsnwater i., south creek
ill-i;J:"TTf ,"irtool 

in the lower p"n 
"ir-r"* c':".'r.I, u tlaittonur.tt" for taking
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Figure 3. Subsistence/personal use eflort and harvest of sockeye salmon at Neva

from 1985 to 2002 as rcported on pcrmits retumed to ADF&G (ADF&G'

Division of Commercial Fisheries database, 2003).

Neva sockcye salmon would primarily be harvestcd in commcrcial fisherics in Excurston

lnlet and I.y Strait. These fishcries also harvest sockcye salmon bound for Lynn Canal'

Taku River, chatham strait, and other northem insidc systems. fuch and Ball ( 1933 )

reported no harvests of sockeye salmon in Excursion lnlct prior t() 1914 and annual harvests

of zero to 50,722 sockcye salmon in Excursion lnlet from l9l4 to 1927 (Table 2)' Beach

seines, purse scines, gilinets, and traps fishing on passing stocks in lcy Shait harvestcd

hundreds ofthousands ofsockeye salmon annually through 1927 (Rich and Ball 1933;

Table 2). commercial harvest estimates for lcy Strait and Excursion lnlet from 1928 to

.tut.tlooa (tsss) are not available. Traps werc outlawetl in 1959; howcver, the purse seine

fishingeffortremaine<lhighinlcyStraitintothcearlylgT0s(Table3)'Theannualsockeye
harvcJt has rangcd between zero and 2,584 fish in Excursion Inlet since 1960 (Tablc 3)'

S"in" op"nirrgt"in Excursion lnlet havc not been directed at Ncva sockeyc salmon and it is

likely that miny of thc sockeye harvested there were bound for other systems'

The ADF&G, Division of Sport Fish, cstimates sport effort' catch, and harvest fiom an

annual statewirle mail survey (Mills and Howe 1992) Twelve or more responses are nceded

for estimates to be useable. There havc been too fcw responscs to estimatc effort or hafvests

of salmon in the Neva Lake system but the sport fish harvest of sockeye salmon in the entire

Excursionlnletarea(excludingExcursionRiver)hasavcragedonly34fishfiom1984lo
1 g99 (Table 4). There has been an increasing trcnd in sport cffort and harvest in both the

Excursion lnlet arca (Table 4) and thc Glacier Bay Area that includes Excursion lnlct (Table

Aotf -a foot escapemcnt surveys have bccn contluctcd by ADF&G' Commercial

Fisheries Division, intermittently since 1960. These surveys are primarily gearcd to



indexing pink and chum salmon escapcments. They should not be considered a rcriable
estimate or index of sockeye ab'ndance without further study. Survey locations, dates,
and observers are not standardized (Bevan 1961; Jones et at. r99g) and usually only a
small fraction of the escapement is visible duc to the forest canopy, dark watea ani tne
natural dispersal offish within a system. Ncvertheless, counts as high as 1,250 sockeye
salmon have been made in Neva Lake in recent years (Table 6).

Table 2. Historic commercial harvest ofsockcye salmon in Icy Strait, and Hoktaheen
lovc and Excursion lnlet (Neva), and Northem Chat-ham Stiait, and
Freshwater Bay (PavloO, 1889 to 1927 (tuch and Ball, 1933).

-

hoktaheen Excu.sion
Cove In el

Chatham Fr€shwater

4,260
36,S69

566

4,9n2

21,875

194,200
131,055
128,080
241.175
19S,200
93,664

177,200
121 394
256,619
304,351
150,892
158,956
248,964
208 937
223,738
241.763
127,681
270,713
242,056
205 552
173,A75
91,406

103,996
86,297

121,589
153,412
140,680

0.22
0.?1

1910
1911

1912
1913
1914
1915

1901
1902
1903
1904
1905
1906
1907
1908
1909

1916
1917
1918
1919
1920
1921
'1922

1923
1924
1925
1926
1927

151,901
96,547

218,OU
236,167
432,262
544,275 A,279
375.459 11,348
511,265 7 000
661,140 10,677
626,511 10,391
609,802 9,896
635,726 7,196
818,162 7,157
686,268 5,344

1,304.a77 7,686
768,068 8,301
679,561
712,770

1,000

827,f6A
422,679
608,953
271,138
425,725
518,006
552,789
525,391
523,110

2,519
5,463
3,218

653
5,266
2,31A

1,834

6,036
61

385
50.722

390
78

2,382
3,03S

546

560
179

808

rno 0.46 _0.85 0.35

N

- passing stocks. Hoktaheen and Excursion Inlet (Neva)are in ths distfict.
"The Nodhern Chatharn St|ait area incudes ihe beacn serne, pu.se serne, giinet, and

rrap haryesrs nonh of pt. cardnerand TakaE Bay. Freshwater Bay (pavloi) is in this disrict.

lcvStrait'
188S 51,600

0.01
31



Table 3. Commercial pursc seine effort and harvest of sockeye salmon in waters

adjaccnt to Neva Lake (lcy Strait and Excursion Inlet), Pavlof Lakc (Upper

Chatham Strait and Freshwater Bay), and Hoktaheen Lake (Hoktaheen

Cove), 1960 to 2002 (from ADF&G, Division of Commercial Fisheries,

Alexander Database, 2003).

lcy Strait Excursion inlel
(Dist. 114) (Dist. 114-80J

Sockeye Boat- Sockeye tsoat-

HoKaheen
Freshwater Bay Cove
(Dist. 112-50) lDist. 113:94)
Socket€ Boal Sockeye Eoat-

upper Chalham

{Dist. 112}
Sockeye Boat

1961 213,619 2,965
1962 136,712 1,2D8
1963 201,535 5,440
1964 2M,304 4,162
1965 280,730 4,682
1966 216,a58 2,747
1967 160,019 3,113
1968 230,741 3,004
1969 231,624 3,627
1970 163,224 4,3U
1971 88,758 3,188
1972 96,853 3,374

1973 130,805 1,714

1974 20,594 656
1975 2,391 226
1976 21 303
1977
1978
1979 3 53
1980 1,792 216
1981 10,638 596
19a2 234 119

1S83 2,333 135

1984 6,882 190
1985 3,638 253
'1986 1,479 69

1987 3,793 307

1988 1,244 135
1989 6,111 164
1990 4,161 110

1991 4,307 208
1992 6,454 180
1993 S,806 249
1994 10,536 412
1S95 264 8

1996
1SS7 5,123 259
1998
1999 17,301 893
2000 1,111 99
2001 43,739 443

s
1

12
306

2

4 190
3 232

13 220
10 102
218/
0 110

21 303

252
1,685 198

266 234

45,493 726
11,148 160
24,26a 1,312
34,225 1,282
48,756 1,383
28,737 1,363
15,891 525
41,A-14 3,213
29,563 1,610
49,538 4,844
18,533 1,728
33,761 2,651
32,118 620
23,63S 858

1,261 434
1,577 261
1,300 662

17,188 602
26,524 3,408
25,979 1,001

22,20A 1 ,548
37 ,140 2,448

8,39',I 2,181

44,98S 1,486
3,927 642

48,985 1,653
17 A71 873
40,2a9 2.735
54,403 1,863
81,676 2,98S
76,582 4,044
20,367 2.799
37 AA2 3,102
25,946 2.528
30,820 2,546
55,942 3,725
30,594 2,538
u,427 1,777

69 15
114 0

18 4

15 0

30
170

448 0

14 27

52A 48

54

46

2a
'138

26
35

156
73
2

52
31

65

8

5

24
77

1,073

149 6

315 36
83

205 4

85
1,876

919
168
396
952
151

2,Ua

2,5U
216

2U

518

105
376

1,576

1,582

2002 4,592 262 24751 1'761



Tablc 4. Sport fish effort and harvest in Excursion Inlet and Neva Lake, r9g4 to 1999
(iiom ADF&G, Division of Sport Fish, Statewide Harvest Database. 2003).

I=Tl AnglgT Trips Fished Harvest Harvest Responses125c335901
1985 163 130 121 50 o 31986 204 681 706 45 11 61987 225 449 444 44 110 6'1988 402 2,135 1,893 54 o 51989 29A 2n 321 152 28 10'1990 232 249 443 o 21 I1991 724 1,252 3,164 176 0 191992 660 1,383 1,420 97 66 291993 588 1,042 1,062 163 A 241Sg4 1,166 1,428 2,496 1,053 74 421995 1,113 1,419 3,042 290 34 401996 613 1,197 1,633 620 o u1997 1,17A 1,921 2,A67 840 50 521998 1,005 1,955 2]20 924 124 491999 1,257 1,675 3,357 2,762 32 511,078 1,608^vEldsE |,ur6 l,buu 458 34 24

Spearman s non-paramelric trend tesl:
Rho 0.91 0.11 0]9 0.gS 0.43 0.96P-value 0.00 0.00 O.OO 0.00 O.iO O.D0N 16 16 16 16 16 1r,

1gel'

Average 614

55 33 5g

458



Table 5. Sport fish harvest and effort in the Sitka area (on and around Baranof and
Chichagof Islands) and Glacier Bay areas, 1977 to 2001 (from ADF&G,
Division of Sport Fish, Statcwide Harvest Database. 2003).

Numberof Number Da)€ Coho Sockey€ Numbsrof Number of

1978
1979
1980
1981

1582
1983
1984
1985
'1986

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1597
1S98
1999
2000

5,303
3,946
5,510
3,444
5,663
4,998
4,258
4,680
4,587
5,611
5,O77

5,154
4,4M
6,970
6,674
9,444
7.789
7.718
4,426
7,123
5,298
8,368
6,289

176
154
326
184
146

255
348
115
42

308
261

87
390
461
925
389
s37
479
828
823

1,195
324

56
36
6S

0
0

76
'102

0
38

1,092
214
120
323

0
177
151
77

252
547
259
637
212

129
79

143
196

'17

253
535
433
651

1,845
1,00s

887
1,371
2.335
2,O29
1,912
2,114
4,071

903
3,087
1,187
1,351
3,249

2,720 2,938
2,941 4,670
2,809 3,942
2,5A2 4,626
3.089 4,112
2.424 4,017
2.A26 3,676
3,026 3,610
3,535 5,066
3,148 6,142
3,031 5,776
3,251 4,273
2,355 3,324
3,309 4,840
2,822 3,075
3,268 5,051
1,744 4,178

208 429
291 747
646 805
424 673
682 1,176
511 1,023
5S8 813

559 1,706
627 1,640
627 1,788
866 2,808
369 A77

1,173 1,931
804 598
666 1,118

1,026 2,257

00
00
943

11 22
00
00

124 78
120

167 11

88 143
437 419
559 0
495 0
780 48
349 lAn
212 142
669 0
846 219
154 99
815 271
129 81
197 0
749 244

Sallwatel

N

1977
1978
1979
1980
1981

1982
1983
1984
1985
1986
1987
'I9EE

1989
1990
1991

1992
1993
1994
1995
1995
1997
199E
1999
2000

0.00 0.07
0.99 0.79
18 18

0.37 0.50
0.07 0.01
25 25

30,817 2,855
27,638 2,188
36,564 1,5U
33,172 1.876
34.650 3,122
37,686 3,741
39,160 4.312

9,367 28,715 35,791 2,389
12,425 32,650 31,935 3,332
13,733 32,786 35,173 3,962
14,005 38,882 35,972 2.673
16,736 36,028 43,603 2,437
17,618 44,824 54,076 8,030
22,612 46,777 57,502 7,721
23,009 44,672 61,223 11,084
29,824 55,978 71,607 8,706
28.460 52,358 65,500 .13,593

40.327 67,455 100,204 42,489
37,25A 62,777 93,42A 15,677
32.219 41,539 60,556 35,413
34,501 53,446 A1,442 37,t25
37,305 46,188 72,136 50,645
34,042 55,906 96,789 75,050
22.190 50,067 84,602 39,182

0.67 0.61 0.77
0.00 001 000
18 18 25

0.78 0.48
0.00 0.02
25 25

3,013 744 231
1,529 880 189
2,563 227 0
2,299 207 17
2,242 562 22
2,747 1,163 0
3,237 6tI 41

941 1,411 2,848 247 0
1.876 3,407 3,468 324 o
2,380 2,573 3,213 224 0
2,716 4,023 5,333 956 121
2.445 /,395 8.?67 508 91
4,144 5,612 8,008 1,817 216
3,483 5,013 6,486 1,251 21
7,318 12,145 19,630 4,A73 W
5.221 I,O72 13,250 1,158 215
6,017 3,394 13.142 2,508 172
8,220 9,401 16,105 6,142 9s
9,224 13,343 21,243 2,.130 477
6.266 9.224 13,533 4,513 22A
8 890 12.763 20,063 5,140 2U
6,812 8,368 13,071 3,652 99
7,955 r'r,361 21,556 11,793 65
8,115 21,355 38,126 12,522 172

0.56
0.00

25

1

620
268
754

1,326
594
628
306
533
210

433
2,055
1,934
1,224

487
434
949

1,987
1,502
2,799
2,962
3,522
6,S2S
2,170
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Table 6. Peak aerial, foot, or boat counts ofsockeye salmon at Ncva, Pavlof, and

Hoktaheen, 1960 to 2002 (from ADF&G, Division of Commcrcial Fisheries,

Alcxander Database, May 2003).

Number Numbef of Number Number of Nurnber Number of
Year Counted Surveys Counted Surveys Counted SuNeys
1960
1961

1962
1963
1964
1965
1966
1367
1968
1969
'1970

1971
1972
1973
1974
1975
1976
1977
1978
1979
'1980
'1981

'r982
1983
1984
1985
1986
1987
1988 100 1

1989 140 2 100 3
'1990 470 3 300 6

1991 300 2
1992 0 1 300
1993 0 1 800
1994 0 2 100
1S95 250 1 400
1996 610 2 400
'19s7 50 4 620
1998 123 10 350
199S 810 4 40
2000 215 4 200
2001 1,250 4 300
2002 100 2 100

Pavlof

Pavloflake (57"50.605'N, 135'02.672'W) is located on the northeast side ofChichagof
Island (Figure 1). Pavlof Lake empties directly into Pavlof Harbor on the southcast side

ofFreshwater Bay. There is a short 4 m falls on the outlet. Pavlof Harbor is about 48 km

200
300
850

2.500
4,000
2,500
3,300

800 1

200 2
170 4
150 2

01
o2

200 5

1

1

1

3 3,000 1

1

5
4 2,000 2

1,500 2

'1,500

500

01
500 2

4
5
2
3
2
223
5
31502
44043
27453
2
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by boat from Hoonah and Angoon and 24 km from Tenakee Springs. Pavlof Lake has a

surface area of 36.6 ha, a maximum depth of 8 m, a mcan depth of 2.3 m, a volume of
860,000 m3, and an elevation of 5 m (Figure 4; Barto and Cook 1999). This small,
shallow lake has an extensive growth of lily pads (Nuphar spp.) and other aquatic
vegetation. The small lake does little to buffcr rainfall or snowmelt events and there is a

wide range in daily strcam flows, particularly in the fall (Figure 5).

t

Pavlof

Codo.rlr In MoiE 8

5{10 m

Figure 4. Bathymctric map ofPavloflake showing I m depth contours and

locations of the two fixed sampling stations, the index arca in the main

inlet stream, and the fish pass and trap at the outlet of the lake (from

ADF&G).
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Figure 5. Average daily mean stream flow (cubic-feet per-second) and minimum
and maximum (truncated at 1,000 from peaks up to 3,370) daily
measurcments for Pavlof Rivcr, June I, 1957 to Septcmber 30. 1991.
(From USGS)

The Pavlof Harbor area is in the traditional territory of Wooshkeetaan clan members
associated with Angoon, Auk (Juneau), and Tenakee (Goldschmidt and Haas 1998).
Goldschmidt and Haas reported that Wooshkeetan peoplc from Angoon had lived for a
timc in a small village ncar Pavlof Harbor called Asaank' 'i and that a smoke house was
located below the waterfall at the outlet ofPavlofLake. De Laguna (1960) interviewed
an elderly man in Angoon who also collaborated Goldschmidt and Haas's report. He said
when he was a small boy there were two "Wuckitan" lineage houses in a small village
about a mile east of "the sockeye strcam in Freshwater Bay''. De Laguna ( 1960) clarifies
that this territory originally bclonged to an independcnt division ofthe Wuckitan, the
Freshwater Bay branch, and that they subsequently "inherited rights at Angoon when the
Kootznahoo branch of this sib became extinct." A picture of a Tlingit man gaffing
salmon in 1901 in a Frcshwater Bay creek (believed to be Pavlof creek with the waterfall
in the background) is shown on Page 107 in the book "The Tlingit indians,,by Emmons
(r 9e1).

Shroeder and Kookesh (1990) repod that a cannery was operated in pavlof Harbor in
1889 and l9l9-1923. The waterfall was incorporated into canncry operations. The
Federal works Progress Administration constructed a concrcte fish ladder with 14 steo
pools on the lcft side (looking downstream) ofthe falls in 1935. prior to the construction
of this fish ladder it is believed that the cascading falls at the outlet ofthe lake was a partial
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barrier to upstrcam migrating salmon (Barto and Cook l-99:) The USFS installed an

aluminum 
iAlaskan Gep pass" inside the concrete fish ladder in 1986' The USFS also

i*tull"O * *a.t*t* steep pass" fishpass on a waterfall in the main inlet tributary in 1987'

The intent ofthis uppcr fishpass is to provide coho salmon with better access to upnver

spawning and reanng habitat.

TheStateofAlaskacunentlyholdstitletothelandaroundthelakeandoutletbutthe
majority ofthe watershed is on National Forest System Lands' Largc portions ofthe---

*ui".shed *"rc clearcut logged in years 1977 to 1981, 1987 and 1988' and 1991 to 1993'

nouJ. no* n-"rse the waiJrshed and provide vehicle access with Hoonah' The area

lmmediatcly around the lake and outlefhas not been logged and it is not possible to drive

to the lake or outlet.

BartoandCook(1999)conducte<lalimnologyan<ifisheriesinrrestigationofPavloflake.in
1997. Their study evaluated rearing conditions for sockrye salmon and applied empirical 

-

sockeye production models devcloierl by Koenings and Burkett (1987) to identify potential.

management or cnhar,cement srrategies ior optimizing sockeye,production' They concluded

that the lake's sockeye carryrng cap-acity was relatively small' that sockeye production was

""* ."p*tq,, -a tfrat 
"ot 

o ptoductionmight be compromised if the lake was fertilized in

an attempt to boost sockeye produclron'

Coho salmon spawners ftom Pavlofwerc a brood source for an ADF&G' Fisheries

Rehabilitation Enhancement and Dcvelopment Division's, cffort to boost recreational sport

i'irift 
"pp"*tities 

in the Juneau area' Between 1987 and 1996' 109 coho salmon adults

*"." ft[Ld a*ing egg take opcrations in late-septernber in the upper rcaches of the main

-i;;Str";. these Jg-gs were incubated in Juneau and the fry released into Juneau area

streams.

The Pavlof area is not in either a Fedcral or State customary and traditional use area'

iobri.r"rr"" usc data rarked thc Pavlof Lake area as high use by residents ofTenakee

iptt"gt -a -tOAfe use by residents of Hoonah and Angoon (ADF&G' Subsistcnce

ddriot, fong*s [-and Management Plan Revision' lggQ Pavlof has not been listed on

the arurual sudsistence/person"al use permits issued by ADF&G and sockeye harvcsts

have oniy been reportcd in two years (Figure 6)'
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rts Fish/pemt

Figurc 6. Subsistencc/personal use effort and harvest ofsockcye salmon at pavlof
from 1985 to 2002 as reported on permits returncd to ADF&C (AD|-&G,
Division of Commercial Fishcries, Alexander Databasc. 2003).

Sockcye salmon retuming to pavlofLake would be harvested in lcy Strait and chathamStrait area fisheries. Rich and Ball (1933) report.d si* y.uo oi.n"kcye harvcsted inFreshwater Ray starting with 25,000 harvested in 1900 ind cnding wrth 30 in 1923 (Table2)' Sockeyc harvests in Freshwater Bay since statchood ( 1959j are between zero and 1,5g2fish (Table 3). Thcse seinc openings targct pink salmon.

Pavlof Harbor is a popular anchorage fbr preasure boatcrs and sport fishing for trout andsalnron is also popular in the area. However, the sport harvest olsockeye s-almon in thePavlof area is small. Only nine so^ckcye salmon werc reported harvested inthe pavloflake,
PavlofBay, Freshwarer Bay area from 1977 ro I999 (AbF&G, Division ofsport Fish,
Statcwide Harvest survey databasc,2002). The sartwater sport ettbrt and harvests arehending upward in the area (Table 5)

Aerial and foot escapcment surveys.since l9g0 havc usua,y counted around 200 sockeyesalmon in thc PavlofRiver (Table 6). The run timing of ro.t"y" and pinlt salmonoverlaps and the tannin stained watcr makcs countin! fish diffcult.

0000
2421
0000

4250
122
0 13 0

Hoktaheen

Hoktaheen Lake (58"03.236' N, 136"30.3g1' w) is located on the norrhwest side ofYakobilsland,about25kmfromthecommunityofpclican(Figurel)..fhelakeisat

H
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about 5 I m in elevation and drains a watershcd area of about 20 kmr. lt has a suri'acc

arca of 67 ha, an avcrage depth of about 20 m, and a marimum depth of about 50 m

(Conitz and Cartwright 2002a: Figure 7). There are two lakes in the Hoktahcen Lake

system. A short,0.5 km, strcam connects thc larger, upper lakc to the lower lake The

outlet of thc smaller lake flows about 2 km to Hoktaheen cove on the Gulf of Alaska.

Oullel Str€am

Marn lnlei Streafir

Figure 7. Bath),mctric map of Hoktaheen Lakes with 5 m depth contours' location

of limnology sampling stations A and B. and locations of the Main Inlet

Stream and outlet.

The Hoklaheen Lake system on Yakobi Island is *'ithin the traditional subsistence

har/esting and gathcring area claimed by the Hoonah people Goldschmidt and Hass

( 19461bc'iieved that the Hoktahcen cove area belongcd to the T'akdeintaan clan- Thcy

ieported that ,.Hoktahecn Creek is a good sockeye stream" and that smokehouscs were

loiated there. The summcr camps and smoke houses are now gone but subsistencc

fishers from Hoonah, Pelican, and Elhn cove continue to make day or ovemight trips to

Hoktahccn cove. Travel is oftcn by skif'f and weathcr and sea conditions must be good

for safe boating-
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Hoktaheen Lake is in thc west chichagof yakobi wirdemcss Area. The entire watershed
is on National Forest land.

The rcported subsistence harvest ofsockeye salmon at Hoktahcen peaked at r,720 fish in
1997 (Figurc 8). Haruests vary with effod and the fish_pcr_permit, a rough indicator of
annual abundances, is variable but steady. The public has expresscd concern about
aggr,essivc fishing and possible overharvest in the Hoktaheen subsistence and personal
use fisheries (Conitz and Canwright 2002a).

R

a
I

E

z

Figure 8.
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Subsistcnce/personal use ef'fort and han'cst ofsockcye salmon at
Hoktaheen frorn 1985 to 2002 as reported on permirs returncd to
ADF&G (ADF&G, Division of Commercial Fishcries database, 2004).

The historical commercial harvests ofsockeye salmon in Hoktaheen Covc decreascd
significantly (Spearman's rho rank correlation trend test, at p = 6.gt. Conover l9g0) from
around 10,000 fish a year in years 1905 to l9l0 to around 2,000 fish a year by l92i
(Rich and Ball 1933; Table 2). wc don't know what thc sockeve harvest wai from then
to statehood but less than r,800 have been harvested since statehood and thc last timc
Hoktahecn cove was open to seining was in 1973 (Tabre 3). There have not been scine
fishcnes operating in the immediate vicinity ofHoktaheen cove in reccnt years, but those
at thc mouth ofLisianski rnler, in Icy straits, and southward along thc outside ihichagof
Island coast may incidcntarly harvcst some sockeye sarmon returning to Hoktaheen L;kc.

The spod harvest ofsockeye salmon from Hoktahecn is unknown; the ADF&G, Division
of Sporl Fish Division's statewide han'cst survey has received less than three responses a
year from thosc fishing in the Hoktahcen area. However, thc area around Hoklaheen

t7



cove has become increasingiy popular for sport fishing since the late 1980s (Conitz and

Cartwright 2002a).

Escapement surveys have only been done in a few years at Hoklaheen. These acrial

surveys have been directed at indexing escapcments of pink salmon and no surveys were

flown in the 1980s and early 1990s. Recent counts have been in the hundreds and

historical counts were in the thousands (Table 6).

OBJECTIVES

The original lnvestigation Plan listed the following objectives:

1) Estimate the annual escapement ofsockeye salmon into Neva Lake such that the

estimate is within l0% of the actual abundance 957o of the time.

lndex the escapcment of sockcye salmon into Pavloflake such that:

The intlex rcflects the actual annual abundance; and

The index is not biased high.

Estimate the age, length, and sex composition ofthe sockcye escapemcnts rnto

Neva and Pavlof Lakes such that the estimates are within l0% ofthe true

composition, 95% of the time.

Estimate the sockeye carrying capacity in Neva and Pavlof Lakes using

established ADF&G limnological sampling and analytical procedures'

These objectives were expanded to includc estimating the total escapcment ofsockeye

salmon into Pavlof Lake and indcxing the escapement ofsockeye salmon in Hoktaheen

Lake. The precision goals were also reworded to follow the rcvised objectives listed in

Conitz and Cartwight (2002a). The rcvised objectives now read:

b.

2)

4)

1)

2)

Use an outlet weir/trap and mark-recapture methods to estimate the annual

escapement of sockeye salmon into Ncva and Pavlof Lakes such that the

estimated coef{icicnt of variation is less than 10o/o.

Use mark-recapture mcthods to index the escapement of sockeye salmon into

Neva, Pavlof, and Hoktaheen Lakcs such that:

a. The index reflects the actual annual abundance;

b. The index is not biased high; and

c. The estimated coefficient of variation is less than l5%'
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?) Estimatc the age, length, and sex composition of the sockeye cscapements into
Neva, Pavlof, and Hoktaheen Lakes such that thc estimated coefficient of
variation is less than 5%.

Collect baseline data on inJake productivity of each lake using established
ADF&G limnological sampling procedures which may includi zooplankton
sampling and vertical sub-surfacc temperature, dissolved oxyg"n, und light
intensity measurements.

Describe_ thc distribution ofspawning sockeye salmon in the Neva Lake system
using radio tags.

4)

METHODS

A dult Soc keye Escapement Assessment

Neva

The escapement ofadult sockeye salmon into Neva Lake was estimated usins the
combination of a weir and mark-recapture. validating weir counts with a companion
mark-rccapture study is to assurc that objective #1, the estimate oftotal cscapement" is
accurate. only the fish observed at a weir are counted and fish could pass uncountcd
before or after the weir is operated, at timcs when the wcir is not operational, or through
unknown breaks in the weir (McGregor and Bergander 1993; Shaur 1994; Kellcy anrl
Josephson 1997; Kelley and Bachman 1999; Kelley and Bachman 2000; Lewis and
Cartwright 2002a; Conitz and Cartwright 2003b).

lndependent mark-recapture studies and visual survey counts were also done to index the
abundance ofsockeye spawning in the main inlet strcam (MIS) and lake. Thesc visual or
mark-recapfure indices might prove to be a good prcdictor of the total escapement but
three or more years ofpaired observations are necded to develop expansion factors (Heinl
et al. 2000).

Weir.

upstream migrating adult salmon, trout, and char were captured and countcd as they wcre
passed upstream ofa trap mounted on the face ofa weir installed across Neva creei<.
The weir was placed about 80 meters downstream from thc lake (5g'24.g94' N,
135'26.295' W). The weir was in place lrom June 4 to September l5 but project
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personnel had to pull pickets and allow fish to pass uncounted on three occasions late in

the season due to work commitments at other locations. separate counts were kept for

adult and jack sockeye and coho salmon. Jacks were identified by thcir visual

appearance.

The weir was constructed using an aluminum bipod and channel superstructure and 19.05_

mm x 305 cm (% in x 10 ft) EMT conduit pickets (Appendix A). Seven bipods were used

to support the 16.5 m wide weir. Upstream migrating salmon,-trout' and char wcre

"orr.rted 
and .u-pled from a 152'5 x 244 x 244 cm (5 x 8 x 8 ft), bear proof, trap attached

to the fiont of thi weir. The maximum gap between pickets in the weir and trap was 2.54

cm. Filter fabric was laid bank+o-bank under the weir and trap to control erosion and

sandbags were placed end-to-end arountl thc upstream base ofboth. Fish were passed

upstreain out oithe trap tbrough pullcd pickets or through_ a "fish" door in the side of the

trap and into quiet water created with a short sand bag and picket diversion' A plastic

fisir tub, aluminum fish-measuring trough, and scale card/data holder were mounted on

the sitle ofthe trap next to the fish-doo.. A lub"l*d array ofhand tally countcrs was used_

to initially recorrl the number of adult an<ljack, marked and unmarked, salmon, trout, and

charpassedupstream.FivemLofa20:80,Cloveoil:ethylalcohol(Everclear)'mixin
40* L fresh river water was occasionally usetl to lightly anesthetize thc sockeye or coho

salmon that were marked or scale sampled (Andcrson et al' 1997)'

The weathet (clear, partly cloutly, overcast' showers' rain), sheam depth' and water and.

air temperature wuri""otd"d ut u gauging station located- about 20 meters above the weir

eu"h rnorning t"tween 0800 and 0900 hour. Recording thermometers (Onset Computer

Corporation,l'Optic StowAway Temp" loggers) were also deployed ot JuJy 27 ' 2002 at

the weir gauging station and in the lower part of thc main inlet stream' These

tt ermogr"uptr's *:".e placed about three inches below the streambed in short aluminum

fip"r. itt"y t".orded the temperature every six hours at 0000, 0400' 0800' 1200' 1600'
'una 

ZOOO t'to,rt. Two addition;l thermographs were deployed at depths of 1 m and 13 m

at Station A on MaY 23

Weir-to^Spawning Ground Mark-Recapture Escapement Estimate'

The total escapement of sockeye salmon into Neva Lake was cstimated by marking fish ,
at the weir ani sampling them lor marks on the spawning grounds' A running avcrage of

ft"fitSOXl of the sockeye salmon counted through the weir each day were marked with 
-

un uiipo." tn 
"tip 

and either a left axillary clip for the first third of the run, a left ventral

;il;i"; tlr. mi<ldlc third of the nrn, or a dorsal clip for the last third of the run. The dates

foi each third of the run were approximated as start-of-run to July 2' July 2 to July 2l'
arrd lriry 22to end-of-run since fhere are no historical records of the timing of sockeye

salmonintothissystem.Thesefinclipsinvolvedseveringtheentireadiposefin,the
entire axillary frn, the lower trvo-thirds ofthe ventral fin, and cutting across the posterior

lProductnamesusedinthi$repoltalgincludcdforscicntificcompletgnessbutdonotconstifuteproduct

endorsement.



base of the last four dorsal fin rays. scissors were used to do the finclips. A[ clips could
be done with the fish's head underwater.

Nine "recapture" trips were then made betwcen August 9 and November 13 to examine
sockcye salmon for marks in the main inlet stream fMIS) and beach spawning areas.
Hand.punches were used to give an opercule mark to all fish examincd so fisi were onry
sampled_ once (i.e., sampled withcut replacement). Again, separatc counts were kept of
the number ofadult andjack sockcye salmon marked-and examined for marks.

Stratified Darroch and "pooled" peterson estimates and associated statistics (standard
Error, normal 950lo confidence Intervars) were calculated with the Stratified population
Analysis system (sPAS) software (Amason et al. 1995). The Da'och estimatoi was
used ifeither the SPAS test for "complete mixing" or'.equal proportions" was significant
at P < 0.05. Release and recovery strata for adults andjacks were pooled as needed to
make abundance estimates and compare results.

Slream and Beach Mark-Recapture Escapemenl Ind*ing.

Two, two-day, mark and recapture trips werc made to cstimate jack and adult sockcye
salmon in both the main inlet strcam (MIS) and the beach "index,' areas. The strcam
"study area" was betwecn the lake and 5g"24.561 ' N, 135.23.967, W. All sockeye
observed in the MIS were within the study area. The beach study area included two
small (one set) beach spawning areas on the Southeast side of the lake between about
58"23.981'N, 135'24.246'w anrt 58'23.949'N, r35'24.348'w. Fish were captured in
the MIS using dip nets and in the beach study areas with a 2l m long by 3.66 mdeep
beach seine with 3.81 cm square mesh of No. 9 knotted Nylon web. we assume that the
sockeye spawning in the MIS and beach study areas are separate popurations given their
geographic and temporal separation.

All sockcye captured on both the marking.(day l) and recapture (day 2) days were given
that trip's mark - a left opercule punch unique for that trip iround or triangie). All 

"
sockeye captured on the day 2 werc also givcn that trip,s right opercule punch to
facilitate sampling without replacement. Records -ere kepi, for.lacks and atrurts, ofthe
number ofncw fish marked on both days, the number ofday I recaptures on day 2, and,
on the second trip, the number oftrip I rccaptures on trip 2. All sampling was ione
without replacement by disregarding a fish with that t ipi left opercuie princh on day 1
and disregarding a fish with that trips right opercule punch on day 2.

A two-sample Peterson cstimate was calculated for cach trip using the SpAS program.
U_se of a modified Jolly-Seber method for murtipre mark-.ecapt*is in an open po"pulation
(cook 1998; Crabtree 200r; conitz and cartwrftht 2003a) was not possible since three or
more recovcry events are needcd (Seber lgg2) and weather antr manpower constralnts
limited us to only two mark-rccapture trips to both the MIS and beach studv areas.
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Visual Sumey Counts.

Foot and boat surveys were conducted in conjunction with the MIS and beach mark-

recapture intlexing trips. In the MiS study area each observer counted live sockeye

salmon when walking upstream and then whcn walking downstream. In the lake' each

observer counted live sockeye salmon in, and out of, the beach study area from a skiff
that was slowly motored around the perimeter of the lake. Each observer's counts werc

rccorded separately and collectively they provide an estimatc of what proportion of all
the sockeye observed are in the study area(s). Separate counts werc not made for adult

and jack sockeye salmon.

Foot surveys were also done periodically through the summer to count the number of live

sockeye and coho salmon in Neva Creek from the weir to the conflucnce with South

Creek. Coho salmon were also counted in the MIS and lake on a fcw occasions.

Age, Sex, and Length SamPling.

Adult sockeye salmon were sampled at the weir for age (scales), scx, and length data

following standard ADF&G sampling procedures (ADF&G 2001). Approximately every

fifth jack or adult sockcye salmon was systematically sampled tkough the course of the

-.r. 1*aar"r. were used to pluck three scales from the prefcrred area on the left side of
the each fish (INPFC 1963). Scales were mounted on gummed "scale cards" (clutter and

Whitesel 1956) and sex an<i length data recorded on optical scanncr data forms. Mid-eye

to fork length was measured to the nearest millimeter by laying each fish on a fixed ruler

in a "measuring trough". Scales were aged at the ADF&G, Commercial Fisheries

Division, Aging Lab in Juneau. Age classes are recordcd in European notation where a

pcriod separatcs the number of fresh water and marine annuli (Koo 1962)'

After the scales were aged, the scale samples were stratified by age and sex as described

by Conitz and Cartwright (2003a). Let n bc the total numbcr of samples agcd, n1 be the

number of samples in itratum /s, and lr' be thc estimated escapement. The proporlion of
each stratum k was calculated bY

^ fr*

n

The estimated stahdard error was derived from the binomial formula with correction for

finite population size (Thompson 1992, p. 35-36):

SE(i'o) = (2)

(l)

The estimated mean length and associated standard crror for stlatum & were calculated as

the sample mean of a simple random sample (Thompson 1992' p' 42-43):
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Radio Tagging.

Seventeen adult sockeye salmon were radio tagged at the weir through the course of the
summer. A study design called for radio tagging approximately one out of every 100
sockeye passed through the weir. Thc radio tags (transmitters) were manufactuied by
Advanced Telemetry Systems. Thc Model F1845 transmitters were bottle shaoed.
weighcd 24 g, and wcre 51 mm long and 20 mm in diameter with a 30.5 cm lons wire
antenna. Their pulse rate was 65 min-I. Inscrting these ,.esophageal.' transmitreis
involved thrcading the antenna through a 3 x 20 cm plastic tube and using this tube to
gently push the transmittcr through the fish's mouth and into the stomach. The antenna
was lcft sticking out of the mouth. Tagged fish werc measured. for mid_eye_to_fork
length then tagged and released quickty to minimize handling stress. Tagged fish were
watched till thcy swam out ofsight above the weir to check for tag loss or handling
mortality.

Hamest Monitoring.

The weir technician made an effort to monitor the subsistence/personal use fishing
activities during the period from June 1 to July 3l that the i'lshery was open. His route to
and from the weir site, two or more times a day, enabled routine monitoring of fishing
activities in and offthe mouth of South creek. Fishing activities in Neva Creek were-
monitored during routine foot surveys ofthe crcck (see the.,Visual Survey Counts',
section above) and by occasional visits to thc traditional fishing site in thi lower part of
the creek. An cffort was madc to get harvest and effort information by speaking iirectly
with the participants but this was not always possible. Records were kepl of alithe
sockeye subsistence fishing activity observed.

The original project plan was to index the annual escapement ofpavlofsockeye salmon
by marking and recapturing them on the spawning ground. plans were expandcd to also
estimate the total cscapement by marking fish as they enter the lake through a trap
installed at the top the existing fishpass and recapturing them on the spawning grounds.
we assumed that sockeye migrate into pavlof Lake both up the frsh lidder and up the
falls so the trap count was not anticipated to be the total escapement estimate.

This was the first fishcry technician work fcr the Hoonah Indian Association crew
working at Pavloflake. Project activities focused on camp and field safety and

(3)



proccdures, how to capture, handle, and samplc fish, and basic record keeping. The crew
lived in a floating wall tent anchorcd near the outlet ofPavlofLake (Appendix B); this
minimized habitat impacts and human-bear interactions.

Trap-to-Spawning Ground Mark-Recapture Estin ate-

Upstream migrating salmon were captured and counted as thcy were passed upstream of
a trap installed at the top of the outlet fishpass. Separate counts were not made for adults
and jacks. All of the sockeye (and coho) salmon were marked with an adipose fin clip.
The trap was in place from 1600 hour on June 21 to 1500 hour on August 8 but project
personnel had to pull pickets and allow fish to pass uncounted on two occasions June
28-30 and July 30 August 3 - due to manpower constraints and work commitments at
other locations.

The aluminum channel and picket trap design was the same as used at the Neva weir
(Appcndix A). Salmon that ascended the fish pass were led through a "V" channel and
picket entrance into the trap. The trap and V-entrance wcrc on bedrock and sand bags
were placed end-to-end around thc outsidc ofboth.

Rccording thermometers were deployed on July 29 at the top of the fish pass, at the lower
end of the MIS, and at lm and 6m depths at limnological sampling Station A (Figure 4).
They recorded the temperature every six hours at 0000, 0400, 0800, 1200, 1600, and
2000 hour.

The crcw did boat surveys around the lake and foot surveys up the main inlet shcam in
July and only fotrnd sockeye spawning in the lower part of thc main inlet stream. The
lower approximately 300 meters of thc main inlct stream was designated the MIS study
area. The upper end ofthc study area was at 57'50.468'N, 135'03.211'where there was
a logjam extending across the river. Both left and right forks of the main inlet strcam are
included in the MIS study area but water only flows out the left fork at high water levels.
A few sockeye salmon were observed upstream ofthc MIS study area but the highest
concentration offish was clcarly between the upper end ofthe study area and where the
river forks beforc emptying into Pavlof Lake.

One "recapture" trip was accomplished on August 4 and 5 to examine sockeye salmon for
marks in the MIS study area. A 2l m long by 3.66 m deep beach seine with 3.81 cm
square mesh ard No. 9 knotted Nylon web was used to catch the sockeye salmon in a
sequcncc ofsets from upstream to downstream. A mark-recapture trip was also
attempted on July 29 using dip nets but the river was too deep and wide for this capture
method to be effective. Hand punches were used to give an opercule mark to all fish
examined as part of the "Stream Mark-Recapture Escapement Indcxing" study (see

below). These opercule marks cnabled us to "sample without replacement". The SPAS
software (Amason et al. 1995) was used to make a pooled Peterson estimate of the total
escapement.



Stream Mark-Recapture Escapement Indexing,

Three, two-day, mark and recapturc trips wcre planned to the MIS index area from late
July to late August. Sockeye salmon were abundant on July 29 but, as mentioned above,
we only had dip nets and the water was too deep for us to catch them. On an August 27
trip, there were only a few sockeye salmon left in the stream following a period ofheavy
rain and high watcr. Thc crew did complete a successful, two-day, mark-recapture trip
using the beach seine on August 4 and 5 to indcx the abundance ofsockeye salmon in the
MIS index area.

AI1 sockcye captured on both the marking (day l) and recapture (day 2) days werc given
a rormd opercule punch. AII sockcyc captured on the day 2 were also given a round right
opercule punch. Rccords wcrc kept of the number of new fish marked on both days and

the number ofday I recaptures on day 2. All sampling was done without replacement by
disregarding a frsh with that trips' left opercuie punch on day I and disregarding a fish
with that trips' right opercule punch on day 2. A simple Peterson cstimate was calculated
for thc August 4 and 5 trip following the method described above for Neva Lake's index
estimates.

Visual Sumq, Counts.

Foot and boat surveys were conducted in conjunction with the MIS mark-recapture
indexing trips on July 29, August 5, and August 27. Counting procedures were the same
as those used at Neva Lake.

Age, Sex, and Length Sampling,

Adult sockeye salmon were sampled at the trap for age (scales), sex, and length data.
Sampling, processing, and analysis procedures werc the same as described above for the
Neva Lake samples.

Hoktaheen

The escapement of sockeye salmon into Hoktaheen Lake was indcxcd in 2001 by an
Organized Village of Kake and ADF&G crew (Conitz and Cartirright 2002a). Their
studies found sockcye spawning in an inlet stream on the East side ofthe upper (larger)
lake (58'03.379' N, 136'30.973' W) and in the upper section of the stream that connects
the two lakes. Live sockeye salmon wcrc available for sampling in the MIS on their
September 9 and 20 trips but only carcasscs wcre in the MIS on October 2. Based on this
information we planned four mark and recapturc trips to index the sockeye escapement
into Hoklaheen Lake between late August and late Septcmber.
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Stream Mark-Recapt urc E scapeme nt Ind*ing.

We completed three trips to index the escapement of Hoktahccn sockeye salmon on

August l9-21, September 5-7, and September 17-l8 There were no sockeye salmon

available for sampling in either the MIS or outlet stream on the August 19-21 trip and a

fourth trip planned for late-September was not possible due to stormy weather conditions.

The crew marked and recaptured sockeye salmon in both the MIS and outlet strcams on

the september 5-7 and 17-18 trips. Dip nets wcrc used to capture sockeye salmon in the

MIS and a 2l m long by 3.66 m deep beach seine with 3.81 cm squarc mesh of No' 9

knotted Nylon web was used to capture sockeye off thc mouth of the MIS and in the

outlet. The index study arca in the MIS included sockeye schooling immediately off the

mouth of the stream and extcnded upstream to a bedrock section ofthe stream at

58"03.897' N, i36'30.951 ' W. Fcw sockeye werc obsewed spawning above this MIS

index area. The index study area in the outlet stream cxtended from thc outlet of the

upper Iake at 58"03.370'N, 136'30.939' W downstream about 0.2 km. Again few

sockeye salmon were observed spau,ning downstream from the index area'

All sockeye captured on both the marking and rccapture days werc given a uniquc mark

for that trip (left squarc opercule punch or adipose finclip). All sockeye captured during

the recapture day(s) were also given a right opercule punch. Records wcre kept of the

number ofnew fish marked on both days and the number ofday I recaptures on day 2'

All sampling was done without rcplacement by disregarding a fish with that trips' mark

on the marking day and disregarding a fish with that trips' right opercule punch on the

recaphrre day(s).

Simple Peterson cstimates were calculated for each day that hsh were examined for

mari<s. The abundance of sockeye salmon was estimated on September 5, 6, 7, and I 8 in

the MIS index area and on September 7 and 18 in thc outlet index arca'

visual survey crrrttts. Foot and boat surveys were conducted in conjunction with the

mark-recapture indexing trips on August 20, September 6, and September 18' Counting

procedures were the same as those used at Neva Lakc.

Age, S*, and Length SamPling-

Adult sockeye salmon were sampled for age (scales), sex, and length data from both the

MIS and ouilet study areas. The sampling, processing, and analysis procedures wcre the

samc as described above for the Neva Lake samples.
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Limnologlt Sampling

Four limnology sampling trips were scheduled to each lake at approximately six-week
inlgrvals frcm mid-May through october. Sampling trips wcre actualy competed on the
fbllowins dates:

Neva Lake
5123

1t26
8/25
l0/5

PavlofLakc
5t24
7 t29
8/27

Hoktaheen Lake
5/24
8/20
9t6
9n7

Two buoy and anchor sampling stations, ..Station A', and ..Station B,', were setuo over
the deepest part ofeach lake (Table 7). Zooplankton samples were rakcn at both stations
and physical data at Station A.

Table 7. Latitude and longitude coordinates for the rimnological sampling stations in
Neva, Pavlof, and Hoktaheen Lakcs, 2002.

58'24.215' N, 135'24.258' W
57'50,605' N, 135002.672' W

58'24.270' N, 1 35.24.290' W
57" 50.629' N, 1 35.02.921' W

58003.236' N, 136"30.381' W 58'03.292' N, 136'30.630' W

Light, Temperature, and Dissolved Oxygen profiles

The subsurfhce light intensity was measured at 0.5-mcter intervals from just below (5 cm)
the .surfacc down to one percent of the surface light reading. protomatic lnternational
Light and Licor-LI-250 submarinc photometers were used; readings were in footcandles
and pmol_s-r m-2, respectively. ThC vertical light extinction cocfficient (Ka) anti euphotic
zonc depth (EZD) was calculated following procedures described by Conitz and
caffwright (2002a). The vertical light extinction coefficicnt (K7) was calculated as the
slope of the light intensity (natural log ofpercent subsurface light) vcrsus depth. The
euphotic zone depth (EZD) was calculated as EZD : 4.6205/K7 and is defined as the part
of the lake where photosynthesis is possible. water transparency was also measured with
a 20 cm diameter Sccchi disk (Koe nrngs et al. 1987).

All vertical temperature and dissolved oxygen (Do) measurements wcre made with a
Yellow Springs Instruments Model 58 DO meter and probe except the May 23
measurements at Neva Lake were made with a Minnisonde 4a. The Model 5g Do meter
was calibratcd each trip by taking the average value of two 30 ml winker titrations from
a water sample collccted at 1 m (Koenings et al. r9B7). Readings were taken at one-
mcter intervals down to 20 mcters then at five-meter intervals to within 2 m of the bottom
or 50 meters, whichever is lcss. Dissolved oxygen (DO) readings werc in mg L I and
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temperature readings were in "C. The mg L-l DO readings were converted to percent ()2

saturation using the following formula:

YoO,saturation = (DO l(0.OM399 * temp" * 0.381784 + 14.571252)) x 100 (4)

Thc parameters in this equation were computed from data presented in Table 6.1 of
Wetzel and Likens (2000). This regression ofthe solubility of 02 on temperature had a

correlation coefficient of0.9998. No adjustment was madc for altitude (barometric
prcssure) since Neva, Pavlof, and Hoktaheen Lakes are all at relatively low elcvations of
44. 5. and 5l metcrs. rcspectively.

Zooplankton Composition and Density

A vertical zooplanton tow was made at both stations each trip. A 0.5 m diameter, 153 um
mesh, l:3 conical net was used. Vertical tows were pulled from 2 m from the bottom of
the lake at 0.5 m sec 

1. Specimens were preserved in neutralized 10% formalin
(Koenings et aL 1987). Zooplankton samples were analyzed at the ADF&G Commercial
Fisheries Division Limnology Laboratory in Soldotna, Alaska. The identification to
genus or species, enumeration, and density and biomass estimates were done as described

by Conitz et al. 2002 and Koenings et al. 1987).- The zooplanllon density (individuals
per m2 surface area) and biomass (weight per m' surface arca) were gstimated by species

and by the sum of all species (referrcd to as total zooplankton density or biomass).

The May 23 samplc from Neva Lake was a single tow taken at Station A, the samples

were preserved in l0% ethyl alcohol, and the sample was anaiyzed by Inverte, lnc. in
Susquehanna, PA. The density (individuals per m' surface area) and mcan wet lenglh
(mm) of the Cyclops, Bosmina, and Daphnia was measured.

RESULTS

Adull Sockeye Escapement Assessment

Neva

*I/eir and Weir-hased Mark-Recapture Estimate of Total Escapement.

The adult salmon weir was in opcration on the outlet ofNeva Lake from June 4 to

September 15 (Table 8; Appendix C.l). The weir was operated intcrmittently after
August 29 and a concemed citizen passed an unknown number offish through the trap on

28



June 3 when there was a surge of sockeye salmon moving upstream. Project personnel
succeeded in finclipping a running average of5l% of the 3,397 adult sockeyc and 1,074
jack sockeye that were physically counted tlrough the weir. There was no indication of
any handling mortality associated with the counting, marking, and sampling of fish at the
weir. No fresh dead salmon were observed on the face ofthe wcir or anywhere uostream.
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Table 8. Daily counts, and estimated number, of sockeye salmon that passed through

the Ncva Creek weir, 2002.
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Tablc 8. (continued)
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Sockeye- salmon were sampled for marks in the main inret stream (MIS) that flows into
the Northwest end ofthe lake on fivc occasions and in thc beach index area on four
occaslons. One hundred and thirty three marked adult and 39 marked jack sockeye
salmon were recovered. Combinations ofpooled and non_pooled, aauit anA Jack,Danoch and Pooled Peterson methods alr yierded similar estimates (Tabre 9). I estimate
thaj 

4,:j 
I sockeye salmon escaped into Neva Lakc in 2002 _ 3,738 adults and 1,2 l3jacks (Tables 8 and 9). Thc weir count was l0olo less than the estimated total escapement

(Table 10).
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Table I0 observed (weir counts) and expected (mark-recapture) estimates ofsockeye
salmon escapcment into Neva Lake. 2002.

I estimated thc daily passage ofjackand adult sockeye salmon through the weir using
welr counts and mark-recapturc results (Tab1e g). The mark-recapture estlmate of adult
sockeye that passed through the weir prior to July 22 was l g4 fish highq than thc weircount' I assumed that thesc fish passerl uncounted on July 3 when a concemed citizenpulled pickets and passed fish during the first surge offisL at the wcrr (t igure 9). Thc
remaining 32 jacks that were cstimated to havc passed prior to Jury 22 wcie added to thedailyjack counts in proportion to. the number ofjacks counted during this period. The
additional 157 adults and 107 jacks that werc estimatcd to havc passed af'ter July 2l were
apportioncd among the days near the end ofthe mn that the crcw had to pr pictet. aue
to work commitments at other rocations. The half days that the weir was opeiational
were wcighted 0.5 and the last day was weighted 2.0 iince a few sockeye ,ul-on *".cstill passing when the weir was pulled on September 15.

5o=
.E

20g

6/4

Figurc 9.

4 0tz4 4 14 7t24 8/3 8t13 8t23 gt2 gt12

uate

Daily cscapemcnt ofjack and adult sockeyc salmon and water level at
the Ncva Creek weir, 2002.
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There were threc surges of sockeye passage through the weir, each timed with rainfall
events and increases in water level (Figure 9). The sockeye run was quite protracted.
The first sockeye passed on June l0 and a few sockcyc salmon were still entering the lake
when the weir was pulled on Scptcmbcr 15.

Project personnel also recorded the number ofother salmon, trout, and char that they
passed upstream through the Neva Creek weir. These unexpanded counts totalcd 496
adult coho salmon, 85 jack coho salmon, 98 pink salmon, 2 chum salmon, 12 cutthroat
trout, and 287 dolly varden char (Appendix C.l).

Stream and Lake Mark-Recapture for Indexing Escapemenl

Two mark-recapture trips were successfully accomplished in both the MIS (August 9-10
ard 24-25) and lake index arcas (October 5-6 and November l2- 13; Table I l). The
Peterson cstimates (and coefficient ofvariations) ofthe number ofadult andjack sockeye
salmon in the index areas on each trip were 100 (20%) and 151 (9%) in the MIS and 206
(l 3%) and 96 (20%) in the lake.

Table 11. Mark and recapture data, and abundance estimates, for sockeye salmon in the
main inlet stream (MIS) and lake index areas, Neva Lake,2002.

i4!L

o5%c:€-132)

There was no mixing of marked fish observed bctwccn the MIS and beach index areas.

There was a geographic and temporal separation in the sockcyc spawning in these two
areas. Sockeyc spawned in the MIS from late July through late September and on the
beaches ftom mid-September through November.

Visual Survey Counts.

Foot surveys ofNeva Creek, from the weir to below the lowest subsistence fishing site

(ust above the swift water section as Neva Creek flows into South Creek), were done
periodically from June I to Novembcr l3 (Table l2). Double-digit counts of sockeye

salmon were made on only 8 of the 36 surveys. The counts were highest in early June

34



and late July (the subsistence/personal use fishing is opcn from June 1 to July 31). The
248 adult sockeye counted in 34 survcys prior to August 2 represented 12% ofthe pre-
August 2 escapement. Thc daily foot survey counts were a poor predictor of weir counts.
The best fit had an r' : 0.35 when daily weir counts were regressed on the daily survey
counts with a lag of0-days (Figure l0) although I tried different combinations of moving
averages and laggings.

Table 12. Foot survcy counts of live sockeye and coho salmon in Neva Creek,2002

09-Jun
10-Jun
17)un
19 Jun
24-Jun
?7 Jun
28-Jun
29-Jun
01-Jul
02-J'rl
03-Jul
04-Jul
05-Jul
06-Ju
07-Jul
oa-Ju
og-Ju
11-Ju
12-Ju
13-Ju
14-Ju
15Jul
17-Jri
?O-J!l
21'Jul
22lrl
23!ul
24!ul
27-Jul
28tul
30 Jul
31-Jul
01-Aug
06-Oct
13-Nov

0
0

0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0

0
0
0
0

0
,l

3

10
38
15

30
7
5
1

6
2
1

7
5
a

2
0

19

5
0

35
5
8

'10

3
0
0
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Foot Survey Count

Foot survcy counts of live sockeye salmon in Neva Creek on Neva Creek
weir counts lagged 0 days, 2002.

Foot survey counts were madc for sockeye salmon on eight occasions in the MIS index
area (Tablc 13). Sockeye counts were highest in thc August 15 and 24 surveys, 120 and
80 fish. rcsocctivclv.
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Table 13. Foot survey counts of sockeye salmon in Neva Lake's main inlet stream,
2002.

Date Observer Upstream Downstream Average

Lonn
Van Alen

2
2

2
2

2
2

Jul-26

Aug-10

Average

Abbott
Gallant
Lonn

Sanders

2

17
15
15

I

2

16

17
4

2

20
16
16
7

Average

Lagoudakis/Sanders

Abbott
Gallant

Van Alen 80 77 79

Abbott

14

120

'15 14

120

75
86

0
0

0
0

0

29

0
0

0
0
0

Aug-15

Aug-24

Setro9

Sep-l0

Oct-o5

Nov-12

Gallant 35 43 39

Abbotvcallant

Gallant
Sanders
Van Alen 0 0 0

Averaoe 0 0 0

Abbott
Gallant

Van Alen

a2
86

32

0
0

0
0
0

Average

Boat survey counts were made for sockeyc salmon on six occasions in Neva Lake (Table
l4). Sockeyc counts peaked off the MIS in early August, peaked off and on index
beaches in early October. There were still sockeyc milling off the index beaches waiting
to soawn when we made our last trip of the season on Novembcr 12- 13.
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Table 14. Boat suruey counts of sockeye salmon in Neva Lake, 2002.

Area of Lak€r
Off Index On Index

B€achesNear [.41SSW
7

5

6
71

284

Aug-24
Gallanl

Sep-10 Abbott

Oct-06 Gallant
Sanders

23
14

35
4l

Gallenl

67

0
15

0

10 26

843

82
37
50

93 257 36%
9,I

51

99

0 0 0 0 6060 120 501"
00003955S459%
0 0 0 0 6561 126 4a"k
0 0 0 0 5559 113 52V.

Nov-12 Abbotl
Gallant
Van Al€n
Average

The visual survey counts were small relative to the total sockcye escapement. The
highest relative count ofadult sockeye salmon was from a boat survey on October 5
when 553 were counted in a boat survey around the lake - 15% of the estim ated 3,738
adult sockeye escapement and I l% of the 4,951 total escapement.

Coho salmon were difficult to count in the system but counts of50,43, and 23 u,ere
made during lakc surveys on October 5, 6, and November 12 (Table 15).

Table 15. Survey counts ofcoho salmon in the Neva Lake arca,2002.

Location Date Observer Count

Neva Creek

Main Inlet Stream

Lake

Van Alen

Van Alen
Van Alen

Van Alen
Van Alen
Van Alen

Oct-06

Oct-05
Nov-12

Oct-05
Oct-06
Nov-12

1

2

50
AE

ZJ
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Age, Sex, and Length Composition

Ninety-fivc pcrcent of the Neva sockeye escapement were "onc check", age-l.-, fish aged

1.2 (45o/'), L3 (28%), and l.l (iacks, 22o/o, Table 16, Appendix C.2). The high
proportion ofjacks resultcd in a sex composition of 60 percent males.

Table 16. Age and sex composition of sockeye salmon in the Neva Lake escapement,
2002.

Brood Year and Age Clas:i

-,ttt tJ)) *i^

ol i.i i) Lr r.: t:t 1r LJ Total

AlL FiSh

1 116 r 3:L

0.1 22.4 22 -0
0.1 2.ta 1_9

5 1,105 1,090

l4?
23.2

1.9
t, t41

?18
4a_2
2.3

2,231

1 1115

0.1 22-4
0,1 ?.4

5 1, 105

1 85
0.5 13.1
0.: 1.5
24 649

106
t4.6
-.4
i23

I 19t
0.5 2i.i-
0.5 t_9
74 1,..12

1.9
1.. 8

9a

8

L9
0.1

93

15
3.4
1,0
t 8!

I
L.,l
0,1

1

0.1
0.1

n.i
0.1

5

0-2
0-l
ll

0.:
4.2

16

144
60. 1

2.2
?, 915

262
39 _9

2 -2
7,916

606
100.t

4,951

The average mid-eye-to-fork length was 363 mm for the age-l.l jacks, 510 mm for the

age-1.2 fish, and 565 mm for the age-l.3 fish (Tablc 17, Appendix C.3).

Table 17. Length composition (mm), by sex, of sockeye salmon in thc Ncva Lake
escaoement. 2002.

B.cod Yea. and Aqe C13ss

1999 r998 r99A r)91 ! 99r

)-4 '', a Tota:

Male Avg, :enqif.
Std. Err!r
SafrPle Size

Eemal e Avg. r,enq:h
Sld. Error
Samplc Size

l,:1 FisL Arg. Lergth
Stcl. E..or
sanple Size

585 58C

l1
2.4

L Ll'

8.:
tl

3€0 363
a.a

I 115

561

85

566
2.4

5aa
1_6

402

1

!11
1.8
L3l

50E
1.6
11r

51:
I -a
i ta

501

I

4.4

58
5,6

\2 _5

413
4.4
143

5r)
2.1
262

493

605
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Radio Tagging

Seventeen adult sockeye salmon were radio tagged at the Neva weir (Table 18). One tag

was never detected. Of thc 16 fish successfully tracked, 8 tags were recovcred on August

24 from the banks ofthe MIS and the rest were tracked to the South or East side of the

lake (one tag was recovered from a live fish caught while mark-recapture beach seining

on November 12). The last radio tag tracking was done on October 5; there were no

more radio tags detected in thc MIS area.

Table 18. Release and recovery history for sockeye salmon radio tagged at the Neva
Creek weir, 2002.

Jun-30 M 515 4Y. Yes

Jul02 F 575 18'/. Yes

Jul42 M 545 18V' Yes

Jul{5 M 590 27'/" Yes
Jul-07 F 580 27'/. Y€s
Jul-12 F 565 29%
Jul-15 F 530 30%
Juf18 M 580 31%
lul22 F 565 33%
Jul24 F 575 38'/.
J!124 l\'1 565
Jul25 M 575
Jul-26 M 565
Aug{8 l\4 550
Au9-15 M 545

no. but somewhere in the South end of the lake on October 5.

no, but somewhele on the East shore of the lake on October 5-

no, bot somewhere in the South end ofthe lake on October 5.

yes Aug-24
no, no signal detected

38'/. no. but somewhere in the South end ofthe lake on Octob€r 5

40v.
47% no, but somewhere in the South end ofthe lake on October 5.

M% Nov-12 live fish in seine set beach Index area

80% no, but somewhere in the South end of the lake on Octobef 5-

loose on stream bank MIS index afea

Aug-24
Aug-24
Aug-24
Aug-24
Aug-24

loose on stream bank
loose on stream banK
loose on stream bank
loose on stream bank
loose on stream banK

MIS index area
[rlS index area
MIS index area
l\,41S index area
MIS index area

Auo-24 loose on stream bank I\,llS index area

Aug-26 lvl 506 89% no, but somewhere in the South end ofthe lake on October 5'
a The last tag recovery survey was conducted on Octobef 5l there were no more tags in the MIS area'

The radio tagging results show that most MIS spawners entered the lake before the bcach

spawners Oia. al *re adult sockeye salmon that werc radio tagged in the first quarter of
the run (on or before July 7) spawned in the MIS and all the sockeye radio tagged after

40% of the run (after July 25) were trackcd to beach spawning areas. Thc adult sockeye

that passed through the weir between 25 and 40% of the run werc a mixture of MIS and

beac-h spawners. Thc radio tag results suggest that lake spawners comprised over half of
the run.

Hamest Moniloring

The subsistence/personal use fishery for Neva sockcye salmon was open fiom June I to
through July 31. The daily and household possession limit was l0 sockeye salmon. The

fishe! was'open to any Alaskan resident who obtained a permit from ADF&G, Division

of Commercial Fisheries. Federal and State rcgulations provide Hoonah area residents

with a ..customary and Traditional Use Determination" for the subsistence harvest of
salmon in this area. This distinction allows Federally-qualified users from Hoonah to

also use rod and reel gear to take salmon in freshwater under Federal regulations.

uts
yes

Date Sex Length Run Recoveredu -Datg. , FrPm . .,.-Wlere
ffi rug-z+ loose on stream bank Mlsindexarea
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The weir technician made a special effort to document subsistcnce/personal usc fishing
activities during June and July during the two or more timcs that he traveled the road(s)
between Excursion Inlet and the weir. The subsistence/personal use effort and harvest
was relatively small. The documented harvest was only 44 sockeye salmon (Table l9),
which is close to the 36 sockeye salmon reported on subsistence/pcrsonal use permits
retumed to ADF&G (Figure 3). No subsistcnce users were obscrved usins rod and reel
gear.

Table 19. observations of subsistence/personal use fishing effort and sockeye harvest
in the Neva area, June I to July 3 l, 2002.

Jul-03
Jul{6
Juf10
J!l-10
Jul-11
Jull9
J!l-20
Jul-20
Jrl22
Jul-23

19

2

6
5

1

1

Lower Nsva C€6k subsistence tshing site
In sahwalEr oft mouth of South Crak
In saltwalsr ott molln ol Soulir Cr*k
Lower Ne% Cr6ek subsistBnc€ fshing site
Lower N6va Cre€k subEislence tishing sile
Lorer Nsva Cre€k slbsisrence lSshing site
Lo1/!€r N.va Cr*k subsistence nshing site

L(NrNova Croek slbsistence fshifO stte
Low€r Nevs Creek subsistence fishing site

unkfown Ninle€n flleted €r€ss6s lound atweir.
grlhet Boal obsotued fishinq at0830 ho!r.
gillnet Boal fishod t om 0930 lo 1300 hour. SkioDer inleNiewd.
Satr Hary'rsrrepoled b/ slbs6rer@ fisherna..
gatl Fisherman inreNjewod at tishing sile_
gafi Fishehan int€rvi€wed €ttishing sile.

unknwn Fivs new dors8tfrns tound atJishi.q site_
dipnst Fisherman reponed se€ing and haNsting no socke!€ toda!.

unknown Evidence of on€ new sNkeyelaken atishinq site.
unknowi Evid€nco ol one newsockeye lak6n atlishing site.Jul24 1 Lo@r N6va Creek s|bsisrencelishing sile unknown ofejack s@keve h€ad found €tlishing site.

-

Pavlof

Trap-to-Spawning Ground Mark-Recapture Estimate of Tonl Escapemenr

The trap was operated at the top ofthe fishpass at the outlet ofpavlofLakc fiom June 2l
to 27, h;1y I to 29, August 4 to 8, and on August2T to 28. All the sockeye, coho, pink
and chum salmon that ascended the fish pass on these dates were counted. counts totaled
557 sockeyc, 853 coho,435 pink, and 7 chum salmon (Table 20).
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Tablc 20. Daily counts of salmon through the trap at the top of Pavlof Lake's outlet
fishoass.2002.

CunuLalive
Oaily CumuLative Perent D€ily Oaly Daiy

oate Sockey€ Sockeye Sockele Coho Plnk chum comments
Junll 0 0 o"/, 0 0 olrapnsh ghl,1600hr.

Jun-22 110% 000
Jun?3 23 24 4% 0 0 0

Jun-240244%000
Jun-25 29 53 10% 0 0 0

Jun-26 10 63 11% 0 0 0
Jin27 19 82 15' 0 0 0 traPd@d 1600

Jun-?8 82 15% trap closed
Jun-29 82 15% trap closed

Jun-30 A2 15% trap closed

Ju {1 76 -58 28% 0 0 0 u€P oPs. 0930

Ju42 35 193 35% 0 0 0

Ju 43 74 267 48Yo 0 0 0
Jul04 42 309 55% 0

JulQs 36 345 62 0
Jul-06 1 346 62% 0

Jul-07 15 361 65% 0
Jul-08 30 391 1aY' 6
JuL09 7 398 71lo 1 0

Jul-10 13 411 74% I 0
Julll 20 431 7f% I 0

Jul-12 17 44A 80dl 6 0

Juf13 0 448 ao'/. 0 0
Jul14 12 460 830/' 0 0

Jul-15 19 479 86% 2A 0

Ju-16 4 483 a7% 0 0

JuL 17 12 495 BS% 5 0

Jul-18 6 501 90% 5 0

Jul-19 2 503 90% 0 0

Jur-20 31 534 s6% 41 0
Jul21 2 536 96% 24 0 0

Ju-22 4 a40 97% 163 0 1

Ju-23 0 540 97 11 0 C

Ju!24 5 s45 98lo 27 3 0

Jul-25 5 550 99% 19 6 0

Jul-26455499%150
Jul27 3 557 100% 11 5 0

JuL2a o 557 100% 11 3 0

Jul-29 0 557 101o/r 35 3 0 lrap cosed l800hr
Jul-30 557 10O'/. lrap co*d
Jul 31 557 1Oo% tap clos€d

Au9-01 557 100% t€P cl6ed
Aus-02 557 100% trap closed

Au9{3 557 100% tr3p cbsed
Aug{4 O 557 100?' U 129 l trapope^ 1430 hr

Aug 05 0 557 100% 115 120
Aug-06 0 557 100% 162 117

Aug-07 0 557 100% 16 41

Alg-Og 0 557 100% 65 2 0 lrap cos€d 1500 hr

Aug-09 557 100% lrap cbsed
aug-10 557 100% 1raP crosed

A!g-11 557 100% lraP closed

Aug'12 557 100% lraP closed

Aug-r3 557 1oo% lrap clos€d

A!9 14 557 100'/" IEP co*d
Augl5 557 100% rap cbs€d
Aug-16 557 100% tEP cbsed

Aug 17 557 100% t€P clGed
Aug 18 557 10C'n fiaP clGed

Aug-19 557 100% tr€P clos€d

Aug-20 557 100% l€P clos€{
Au9-21 557 100% lfap dosBr

Aug22 557 100% lrap closed

Aus-23 557 100% lrap cosed

Arg-24 557 100% 1mP cosed
Aug-25 557 100% rap cbseo

Aug-26 557 100% lraP closed

Aug-27 557 loo% lrapopened 1300 hr

Aup 28 o 557 100% .19 -l qhpcos€d1roohr
---Toial 557 853 43s 7

42



The first sockeye salmon passed on June 22 and the last on July 27. The midpoint of the
sockeye run was probably on July 3 but could have been on July 2 if more than I 70
sockeye escaped between June 27 and 30 when the crew was not available to operate thc
trap. The number ofjack sockeyc salmon was not recordcd and few were observed. All
557 sockeye salmon were marked with an adiposc clip. No handling induccd mortality
was observed. Two marked fish were recaptured in the trap - thesc fish had dropped
back over the falls and re-ascended thc fish pass.

On August 4 and 5 we examined 304 sockeye salmon for adipose clips in the MIS study
area. One hundred and twenty five marked fish were observed (41% marked) yielding a
poolcd Peterson estimate of 1,350 (CV 6%) adult sockeye salmon in the cscapement
(Table 21). The fishpass was apparently used by less than half of the sockeye run. Thc
MIS index area was an excellent place to seine sockeye salmon during normal flow
conditions. On July 29 we tricd to use dipnets but only caught a few fish before they
moved out ofreach into deep pools. No attempt was made to seinc fish on the August 27
trip due to high watcr and few fish.

Table 21. Mark-recapture estimato of the escapement ofadult sockeye salmon in pavlof
Lake, 2002.

Recaoture Data - from l\4lS lndex Area:
Date Number Examined

at4
8i5

Total

Pooled Peterson Estimate:
Number

'1,350

't73

131

304

S.E.
8't

Number with Marks
69
56

't25

Percent Marked
40vo
43%
41%

CV
6%

Stream Mark-Recaptare for Indexing Escapement

An estimated 326 (CV 2%) adult sockeye salmon were in the MIS study area on August 5
(Table 22).

Trao Count
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Table 22. Mark-recapture index of the abundance of adult sockeye salmon in Pavlof
Lake's MIS study area on August 5, 2002.

Number Number Examined Number of
i/arked on 8/4 for Marks on 8/5 RecaDtures Peterson Estimate S-E- CV

''-.'"'*-"."'"^

Fool/Boal Sumqt Coun*

No bcach spawning sockeye salmon were observed in the lake. A few sockeye salmon
were observed milling off the main inlet stream in mid- to late-July. These fish were
difficult to see and no counts were attempted. Formal survey counts were conducted in
the main inlet sheam on July 29, August 5, and August 27 (Table 23).

Table 23. Foot survey counts ofsockeye salmon in the MIS index area, Pavlof Lake,
2002.

Observer Count
249
166

Jul-29

Average 157

Aug-05 245
187
92

202
Averaoe 182

Aug-27 Fred Gallant
William Sanders
Jerome Abbott

Averaqe

There was about the same number of sockeye salmon in the MIS index area on July 29
and August 5. The average counts for the three observers who made counts on both July
29 and August 5 were 157 and 175. Survey conditions in the main inlet stream were
excellent in normal flows and good lighting but poor whcn thc watcr was high or if
counts were attcmptcd too cariy or late in the day. Conditions were excellent for the July
29 and August 5 survcys but the water was extremely high on August 27. Nevertheless,
it was evident that sockeye spawning was over fbr thc ycax.

Ben Van Alen
Fred Gallant

William Sanders

Ben Van Alen
Fred Gallant

William Sanders
Jerome Abbott
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Age, Sex, and Length Composition

Forty six (94%) of the 49 Pavlofsockeye sampled at thc trap for scales were agc-1.3
(Table 24). There was one age- 1.2 and two age-2.2 fish in the sample. The average
length of the age-1.3 fish was 525 mm (Table 25).

Tablc 24. Age and sex composition of sockeye salmon sampled from the trap at the top
of the outlet fishpass at Pavlof Lake, 2002.

Brord Year and Age CL.ss

1998 1991 t99t

7.2 1.3 2.2 TctaL

"-une 30 - July 2l

Male
SanpLe Si ze 1

Percent 2 -D
Std. Error 2.0

Eenale
Samp-Le Size

Stcl. Er:ror

1

2.4
2 -A

35
'11 .4

6.5

11
22.4

6.0

- 46
93. 9

3.5

2
4,1
2.9

2

4.1
2.9

36
13.5

6.4

13
26.5

6-4

49
I{J0 .0

St.l. Erro:

Table 25. Length composition (mm), by sex, of sockeye salmon sampled from the trap
at the top ofthe outlet frshpass at PavlofLake, 2002.

Male

Fcmala

ALI srsh

Ju.Iy 2l

.^^ih
Slcl, E.r.rr

Avg, Lengti
Std. ll:ror
Sample Sr ze

Avg. LcngLh
Std. E:ro.

1998

1,2

424

I

L

199.1 19 9',7

2.21.3 Total

529
6,4

35

505
8.2

13

52aa

5.4
48

532
5.8

34

503
?.5

11

525
5.1

45

515
45.0

2

515
45.0

2

45



Hoktaheen

Strcam Mark-Recapture for Indexing Escapement

Three multi-day tnps wcre made into Hoktaheen Lake (the upper lake) in 2002 to index

the escapement of sockeyc salmon - August 19-21, September 5-7, and Septcmber 17-18.

On the first trip, sockeye salmon were observed surfacing in the lake but none had moved

into stream or beach areas where they could be captured with a beach seine or dip nets'

On the second and third trips, sockeye salmon were found in, and off the mouth of, the

"main inlet stream" (MIS) that flows into the East side of the lake (the inlct stream index

area was from the stream mouth to GIS coordinates 58'03.897' N, 136"30.951 ' W) and in

the upper third of thc stream that connects the upper and lower lakcs (the outlet stream

index area was from 58'03.370' N, 136'30.939' W downstream about 0.2 m).

Main Inlet Stream.

On September 5, project personnel marked 185 sockeye salmon working upstream (99

caught with a beach seine offthc mouth of the MIS and 86 caught with dip nets in the

MIS) and 127 sockeye salmon working downstream (38 in the MIS and 89 off the mouth

of thc MlS, Table 26). Most of the sockeyc salmon that were in the MIS were in the

lower section below a logjam but the index area extended upstrearn to where the MIS

tums sharply left (looking downstream) in the first bedrock section (58"03 897' N,

136"30.951'W). On September 6, project personncl marked 1 10 sockeye salmon

working upstream (55 off the MIS and 55 in the MIS) and 30 sockeye salmon working
tlownstream (18 in the MIS and 12 off thc MIS). On September 7, 70 sockeyc salmon

were marked in the MIS. Heavy rainfalt on thc evenings of September 5 and 6 appeared

to draw nearly all ofthe sockeye salmon that were schooled off thc mouth ofthe MIS

into the MIS by September 7. Recaptures totaled 66, 102, and 101 fish respectively on

September 5, 6, and 7 .

On September 17, project personnel caught and marked 60 sockeye salmon (48 in the

tVtlS and 12 off the mouth, Table 26.) Ten sockeyc salmon were marked in the MIS on

Septcmber 18. Fifteen fish were recaptured from the September 5-7 trip and seven from

September 17.

The Pooled Peterson abundance estimates for the MIS index arca totaled 538,737,763,

and 156 on September 5, 6,7,and 18 (Tablc 26). Sockeye spawning in the MIS appeared

to peak abruptly in early-mid September and be timed with rainfall events. This is

consistent with observations in 2001'
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Table 26. Mark and recapture data, and abundance estimates, for sockeye salmon in the
main inlet strcam (MIS) and outlet stream index areas, Hoktaheen Lake.
2002.

tocatron Number Both Trio
andTrip Mark Jr1r.6"r Examrned Tnp#t I|pd2 dtandh Totat petelson Lower UpperNumber Date used' rMa*ed for [,4arksb Recaps Recaps Recaps Recaps Esrimate sE 95%cr ss%cr cv%

185 na na na

127 193 66 na

140 242 102

70 171 101

60 11

1736

Oullet#1 06-Sep LSO 26 na na na na na
07-Sep LSO 25 30 5 na na s

140 11 na nB na

62032537

lVlS #1 05-Sep LSO

05-Sep LSO

o6-sep d Lso
07-Sep LSO

[4S #2 e 17,Sep AD 60

18-Sep AD 10

Outlet#2 e 17-Sep AD 140

18,Sep AD 25

na na na na na na

na 66 538' 42 455 620 80/"

na 1a2 737 " 4s 649 a26 60/0

na 101 tazt +z 680 846 6%

na na na na

r 10 156^ 41 236 131 26%

na na

tsg' qz 57 z2o 3oo/o

zlzj zo 272 9%193

' LSO = tefr square opercute punch; AD = adipose fin ctip.
" Sampled witnoJl replacemenl

" N(esl) = 538 {M=185, C=193, R=66)
d 

lt rained hard over nrght and nearryarr sockeye that were schooled off the stream mouth on seol. 5 had mprated
into lhe slream on Sepi 6. -

" N(est.)= 737 (M=312, C=242, R=102).
I 
N(est.)=763 (r1r=452, C=171, R=101).

q 
All Trip # t recaptu res were atso given the Trip #2 mafk.

h N{€st.)=156 ( [,1=60. C=17, R=7)
iN(est.)=139 (tV=26, C=30, R:5).
jN(esl.)=239 

(lV=140, C=62, R=37)

I compared sockcye escapement indices between 2001 and 2002 three ways (Table 27).
In 2001, I 78 sockeye salmon were marked on Septcmber 3 and fish were examined for
marks on September 4 and l9-20 (J. Conitz, ADF&G, personal communication, Table
27)- The sockeye escapement in 2002 was larger than in 2001. when I comparc indices
ofsockeye marked and recaptured in the carly September trip (September 3-4, 200t and
September 5-7, 2002) thc 2002 estimate was 73j or 763 compared to 660 in 2001, a
relative differenc e of 12-16To (TabIe 27). when I compare estimates from fish marked in
early Septembcr and examined lbr marks later in the month (Septcmber l9-20, 2001 and
September 17-18,2002) thc 2002 index of 2,719 is much greater than the 2001 intlex of
920, a relative difference of 196%. Finally, when the mark-recapture data is pooled from
both trips' as reported in conitz and cartw ight 2002a, thc 2002 and 2001 indices were
1,271 and 745, a relative difference of 7l%.
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Table 27 . Sockeye abundance indices for the main inlet stream (MIS), Hoktaheen Lake,
2001 and 2002.

Number iAF;
Date(s) Number Date(s) Examined Number peterson Lower lJpper Difference

_ Ygar .Mgrked _Marked Exqmiled. forMarks Recaptured Estimate SE 95% Ct 95% Ct CVo/o 2001-2002
Compa4ng Indices of sockeye marked and recapiured on Trip #1:

2001 9t3 178 9t4 132 35 660 83 498 83 13%

Comparing indices of fish marked on Trip #1 and recaptured on Trip #2:
2001 9t3 17A 9/19-20 71 13 920 205

2002 9t5 312 9/6 242 102 737 45 d49 826 6% 12V.
2002 9/5-6 452 9t7 171 101 763 42 680 U6 6% 16%

22%

220/o 196%

518 1,321

2002 9t5-7 522 9t17-18 77 't4 2,719 602 1,538 3,899

Comparing indices of fish with mark and recapture data pooled for Trips #1 and #2:
2001 9/3 178 St4

2002 9/5-7 522 9t5-7 606 269
grtu o gtfi+a 77 15

68%

203
2160

71%

' Restricted to just the sockeye marked in Trip #1. This index is the most comparable to the index for 2OOl .

b fncludes the sockeye ma*ed in both Trip #1 andTtip#2.

Outlet of Upoer Lake.

The pooled Peterson abundance estimates for the outlet indcx area totaled 139 sockeye
salmon on September 6-7 and 233 on September 17-18 (Table 26). Of5l sockeye
marked on September 6-7, 16 were recapturcd out of202 fish examined for marks on
September | 7-18. This suggcsts that the stream life is relatively long and that thcrc was
not a lot of new fish moving into the stream.

Foot/Boat Sumey Counts

Most adult sockeye salmon were observed in the MIS below the bedrock tum and in the
upper third of the stream that connects the two lakes (Table 28). A few sockeye salmon
were also counted in the small tributary that flows south into the outlet of the upper lake.
The lake water is tannin stained and dark and it is difficult to see sockeye deeper than a
meter or so. We did not observe any beach spawning. Sockeye were observed surfacing
in the lake during the August l7-20 trip but none were seen in foot surveys ofthe MIS
(up to the falls on each fork), the outlet tributary (20 minute hike upstream), or in a boat
survey that circumnavigated the upper lake, the outlet stream, and the upper part of the

9/6-7
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Iower lake. The highest sockeye counts were made on September 6 in both the MIS and

the upper third ofthe outlet index areas. However, the outlet strcam was high, dark, and

hard to see fish in during the Septcmbcr l8 survey. We counted four live sockeye

spawners in the inlet stream that flows into thc outlet. We also saw five dead sockeye in
this stream and three of them had been marked dunng the September 6-7 trip. Thus,
some of thc sockeye marked in the outlet stream move into this small tributary to spawn.

Table 28. Boat and foot suwey counts of live adult sockeye salmon in Hoktaheen Lakc,
2002.

Upper Yo inStream
Near Count Count CountCount

Down

Fred Gallanl
Jerome Abbott
William Sanders

00
00
00
00

0
0
0
0
0

0 320 100%
o 275 100%
o 2a2 100%

68 66 67
43 37 40
70 48 59
15 15

247 258 253
200 26S 235
20a 237 223

0
0
0

I
0

Ben Van Alen
Fred Gallant
Jerome Abboll
William Sanders

Setro6

Sep-18 Ben Van Alen
Frcd Gallant
Jercm€ Abbott

31 31 47
6626

11 11 44
4
4

47
26
44

82 95./.
36 89%
s9 93%

0

0

0
0

Aduh Age, Sex, and Length

Sockeye salmon were sampled for scalcs (age), sex, and length data both from the main
inlet stream (218 ageable scales) and the outlct (213 ageable scales) index areas. Age-
1.2, 1.3, and2.2 fish each comprised about one{hird of all those sampled (Table 29).
However, age-2.- fish comprised 50 percent ofthe inlet spawners (Table 30) and only 25

percent of the outlet spawners (Table 31). Onlyonejack(age-l.l) was samplcd and few
were observed in all our sampling.
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Table 29. Age and sex composition of sockeye salmon sampled in the inlet and outlet
streams ofupper Hoktaheen Lake, September 5, O, tZ, and 1g,2002.

Brood Year and Age Class

1999 r99B r99',7 7991 r99 6

1.1 7,2 1.3 2.2 ToLal2.3

MaI e
Sample Size

Std. Error

Female
Sample Si ze
Percent
Std. Error

Sample Si ze
Percent
Std. Error

90
L9 .9
1.9

53
71 .'7
1,5

143
31.6
2.2

6l
t4.B
1.1

64
74.2
I.6

131
29.0
2-r

?5
5.5
1.1

tLr
2.2
0.1

35
1-1
1 ..:

214
60. 6

718
39,4
2.3

452
100 .0

Table 30. Age and scx composition of sockeye salmon samplcd in the main inlet stream
to upper Hollahecn Lake, Scptember 5 and l-/,2002.

Bfood Year and Age Cfass

1991 199',7 7996

1.2 1.3 2.2 2.3 TctaL

Mafe
SampLe Si ze
Percent
Std. Error

Eemale
Sample Si Ee
Percent

Sample S.i ze
Fe tcen L

Std. Error

44
24.2
2.1

5l

2.9

95
43.6
3.3

'l
3.2
r.2

I
3 .'7
1.3

15
6.9
\,1

702
46.8
3.4

116

3.4

278
100.0
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Table 31. Age and sex composition ofsockeye salmon sampled in the outlet stream of
upper Hoktaheen Lake, September 6,17 , and l8' 2002'

Brood Year and Age CLass

1999 799-l t991 L99 61998

-t:J1.1 1.3 2.2 2.3

Male
Sanple Si ze
Percent
Std. Errcr

FenaLe
Sanple Size
Percent
Std. Error

AII Fish
Sanpfe Size
Pe r cent

0.5 24.4

21
12.1
2-3

1- 19
0,5 37.1

64
30.0
3.1

15
7.0
7 -'l

'79

31 .l
3.3

22
rc.3
2.r

13
6.1
1.6

35
'r6 .4

TA

8.5
1.9

I
0.5
0.5

19
8.9
1.9

157
13 .',7

3.0

56
26.3
3.0

213
100 .0

On average, the males were largcr than the fcmales, the age-2'2 were longer than the age-

1.2, and the age-1.3 were longer than the age-2 3 (Tables 32 to 34)'

Table 32. Length composition (mm), by sex, of sockeye salmon sampled in the inlet

and outlet strcams ofupper Hoktaheen Lake, September 5, 6, 17' and 18'

2002.

:rood YLdr ard A'le class

--Lrr, 1rr8 frrl trrl 1996

L.r -.t - 
'-2 

-

MaIe

All Fish

Avg. Leng:h
Slcl - irror
Sanrple size

Std. Error
Sanple Si?e

Avg. -etrglh
Std. Error
Sample Sizc

295

1

294

L

483
3 -2

91,

4 .12

3.4
JL

2.1
L42

558
:).1

89

!39
3.1

53

5lL
2.8
142

495
3,1

66

48b
2.8

a4

4 90
2 -r
130

3.l
24

530
1.2

9

510
3.1

33

515
2 -8
:11

500
2-8
t11

509
2,L
448
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Table 33. Length composition (mm), by sex, of sockeye salmon sampled in the inlet
streams ofupper Hoktaheen Lake, Septembcr 5 afid I7 ,2002.

Blood Year and Age Class

1998 1991 199? 1996

t.2 1.3 2.2 :.3

Male

FemaLe

A11 Ersh

Avg, l-ength
Std. Error

Std- Error

Avg. Length

461
6.8

31

413
5.3

24

410

55

560
7.0

2A

5.0
33

549
4-?
53

4.1
44

3.2
51

481
2.6

95

551
9.8

,7

528
4-4

1

540
6.1

14

502
4 -1
102

501
3.5
115

5 01-

2.9
2L1

-t

Table 34. Length composition (mm), by sex, of sockeye salmon sampled in the outlet
strcam of upper Hoktaheen Lake, September 6, I 7, and 18, 2002.

1999

1l

1998 1998 1997

I) L.3 2.2

1996

2 3 Tolal

Ma 1e

All Flsh

Std. Error

Avg. Lcnqth
Std. Error

493 5a8
2.3 4.1
52 63

1'12 536
4-6 e.4
21 L5

486 554
2,1 3. 9

19 ?8

295

I

295

5C4
3-9
2I

491
6.3
1:

499
3.5

34

540
3.4
1l

525

I

539
3.3

18

525
3.5

494
4.8

56

511
3.0
210

l

Limnologt

Light, Temperature, and Dissolved Oxygen Profiles

An underwater photometer was used to record the incident light levels in Neva, Pavlof,
and Hoktaheen Lakes at 0.5 m intervals fiom just below the lake surface (depth 0.0) to

the depth with about 1% ofthis subsurface reading (Tablc 35).
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Table 35. Light meter and secchi disk readings at Stations A in Neva, Pavlof, and
Hoklaheen Lakes. 2002.

Hoktahe€n
Dat€:
[,leterl
Units:

LiCor Ll-250
Llay-23 JuF26 A!g-25

LiCor Ll'250
Oct{5

Licor Ll'250
May-24 Aug-20

LiCor 1F250
S€p-17

LiCor Ll'250
May-24 Jul-29

Protomatic Prctomalic

0.0
0-5
1.0
1.5
2.O

2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.4
7.5
8.0
8.5
9.0
9.5
10.0
10.5

-244
-204
-200

-24

-17

-12

130

-93

-f3

50

-35

6,067
4,000
3,000
2,400
2,100
2,000
't,800

1,600
'1,400

1,150
1,000

880
750
620
530
440
360
310
260
220
190

-202.8
-102.83

-77.5
-56.71
47.M
44.3

-30.56

-19.08
-15.45
-11.59

-9.2
L39
-5.8

-4.79
4.14
-3.55
-2.95
-2.51
-2.07
-1.t9
-1.51

-1.29

61.92
-33.28
-19.31
-14.43
-9.93
-7.55
s.05
4.55
-3.41
'2.52
-2.01
-1.26
-1.06
-0.88
-o.76
,0.66
,0.56
-0.51
-0.46
-0.42
-0.35

2000
1300
800
4ao
270
180
110
90
55
42
25
17
'11

1200 1,600.0
650 650.0
350 320.0
220 140.0
150 85.0
93 53.0
65 33.0
40 20.0
28 13.0
2A 7.4
15 4.7
10 3.0

1.8
1.0
0.5
0.5

922_5 -144.27
-238.5
-98.06 -21.24
-57.2 -8.38

-25.91 -4.94
,13.85 -2.32
-9.42 ,1.21

-3.93 -0.61

-2.43 -0.35
-1.56 -O.21

-0.99 -0.16
4.57

4.25 9.5

The mean euphotic zone depths (EZD) were 12.1 m in Neva Lake, 4.9 m in Pavlof Lake,
and 4.2 m in Hoktaheen Lake (Table 36). Thc EZD's were the shallowest in the fall.

Table 36. Euphotic zone depths in Neva, Pavlof, and Hoktaheen Lakes, 2002.

lMay-23
Jul-20

Aug-25
Oct-05

tJ. t
'14.6

10.7
9.4

seasonal mean

May-24
Jul-29

seasonal mean

Hoktaheen May-24
Aug-20

seasonal mean

Vcrtical temperature stratification was evident in Neva Lake from the first sampling on
May 23 to the last sampling on Octobcr 5 (Table 37). The epilimnion extendcd down to

Pavlof

12.1

EA

4.9

5.4
3.7
3.4
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about 6 m on the July 26 and August 25 sampling dates. The lowest reading in the
hypolimnion was 5.0 "C. The percent 02 saturation was over l00o% in most rcadings near
the surface and was abovc 90o/o at all dcpths down to 6 m in all four trips (Table 37). In
all lakes the percent 02 saturation decreased both through the summer and with depth.

There was little vertical stratification in temperature or dissolved oxygen in the 8 m deep
Pavlof Lake (Table 38). The temperature averaged 5.8, 10.3, and i0.3 "C on the May,
July, and August trips. Thc pcrcent 02 saturation was 38-43% in May and 9l-95% in
July. No dissolved oxygen readings were made on the August trip due to problems with
the meter.

Vertical temperature stratification was evident in Hoktaheen Lake in the May, August,
and September trips (Table 39). The epilimnion extended down to about 7 m in August
and September. The hlpolimnion remained below 6 "C the whole summer. Compared to
Neva Lake, the percent 02 saturation was lowcr near thc surfacc but highcr at dcpths.

Table 37. Temperature and dissolved oxygen profiles for Neva Lake, 2002.

Temperature ("C) Dissolved Oxygen (mg L )

2
3

5
6
7
I
I
10
11

14.7
14.5
13.7
13.5
12.4
10.9
9.6
8.0
7.4
6.8
6.2

13.2
12.9
12.6
12.3
11.9
10.8
s.3
8.1

7.2
6.8
6.2
6.1

5.7
5.6
5.5

9.8
9.6
9.1

8.0
7.2
6.7
6.4
6.1

5.8

10.3
10.5
11.0
11.3
12.3
12.1

12.O

10.8
10.4
10.0
8.6
7.7
6.0

99%
99%
98vo
98%
91%
860/o

71V6
58%
52Vo

47%
41Vo

25%
110h

10.6
9.9
9.8
9.2
8.7
7.3
6.6
5.9
5.4
5.2
5.1

5.0

10.0
10.0
'10.0
'10.0

E
_e

p

b
E

5.8 10.6 10.3
5.9 10.3 10.3
5.7 10.2 'tO.2

s.6 10.2 10.2
s.6 10.1 10.2

5.5 4.2
5.5 2.5
5.5 1.1

11664 1020/o 1010/.

1160/. 1030/. 1010/r

115% 106% 980/"

1120/o 109% 96%
110yo 115./. 95V"
103% 110% 93U.
96% 1050/o 88%
91y. 910/o 79%
a5v. 870/o 68vo
82% e20A 61%
77V 69% UV.
73% 61v" 43%

4go/o 380/0

33% 25y.
200/6 13%

9%

13.0
13.1

13.1

13.0
12.4
12,5
11.8
11.3
10.7
10.4
9.8
9.4

'10.6 11.2
10.7 11.2
'10.4 11.1

10.3 11.1

10.3 10.3
10.3 9.8
10.1 4.2
9.3 6.9
8.3 6.3
7.5 5.7
6.7 5.0
5.3 3.1

4.8 1.4
3.2 1.2
1.7 1.2

1.2,18 5.1 5.5 0.1 1.1 1% 9%

Table 38. Temperature and dissolvcd oxygen profiles for Pavlof Lake,2002.

10%
10%
10%

5.7

5.3
5.3

13
14
15
16

17

E

E
2
3

5
6
7

9.7 11.0
'10.1 11.4
10.5 11.3
10.9 11.1
11.1 '1 1.0

40yo 930/0

400/0 91%
39% 91%
38% 920/0

380h 92./.

- 0.381784' temperaturc + 14.571252
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Table 39. Temperature and dissolvcd oxygen profilcs for Hoktaheen Lake, 2002.

I emperature (-u) Dissolved Oxygen (mg L'') Percent Oa Saturation"

1

2
3
4
5
6
7
8
9
10
11

14
15
16
17
18
19
20
25
30
35
40
45

9.9
9.3
8.2
7.7
7.O

5.7
5.5

1?
5.1
5.0
4.8
4.7
4.6
4.5
4.4
4.4
4.3
4.1

4.1

4.0
4.0
4.0

't3.7

11.2
10.8
10.3
o7
9.3
7.4
6.4
5.7
5.2
5.0
4.4
4.7
4.6
4.4

4.3
4.3
4.2
4.2
4.2
4.2

8.9
8.8
8.9
9.0
9.0
9.2
s.l
9.6
9.8

10.1
10. l
10.1
10.2
10.0
10.0
10.1

10_2

10.1

10.1

9.5
8.9
8.4
8.1

7.2

8.7
4.7
a_7

8.6
8.6
8.6
8.6
8.7
9.0
9.2
9.3
9.5
9.5
9.6
9.7
9.9
9.9
9.8
9.8
9.1
8.6
8.1
7.9

87%
9'lo
9'tok
940/o

94%
930/.

93./.
93yo
92./.
9'lo/o

89%
88yo
86%
86%
84Vo

83%
820k
820/0

81yo
79./"
760/0

7'to/o

65./"

11.5 9.8
11.5 10.4
'11.3 10.8
11 .2 11.2
'11 .1 11.4
10.7 11.7
s.5 11.7
7.8 '11.7

7.4 11.7
6.3 11.6
5.5 '11_4

5.1 11 .3
4.9 11.1

4.8 11.1
4.6 10.9
4.5 10.8
4.4 10.7
4.4 10.6
4.3 '10.6

4.3 10.3
4.3 9.9
4.2 9.3
4.3 8.6
4.3 7.3

86% 80%
820/. 800/.

810/. 790/0

81./o 780/0

800/. 78./.
8'lo/o 770/o

79% 75./.
80% 73%
790/. 75./,
800k 740/o

79% 740/0

79% 740h

79./, 74%
78y. 750k
77Vo 750/0

7A'/" 76'/o
780k 760k
7Ao/o 750/0

7ao/o 750/0

730/" 700/"
6aok 66%
640/0 62%
6210 61%

o/oO" saturation = 0.005399 " temoerature - 0.381784 . temperatwe + 14.57'1252

Daily and Seasonal Temperatures

Wide seasonal variations in water temperatures were observed in the inlet and outlct
streams and at I m and mid-hypolimnion dcpths at Station A in cach lake (Figures 1 1 to
22). The maximum temperature obsefved in 2002 in Ncva Lakcs main inlet stream was
9'C on August 4 (Figrc 1l). Temperatures at the I m depth and in the outlet of Neva
Lake peakcd at 18'C on August 4 and August 5, respectively (Figure 13 and 12).
Temperatures also peaked in early August in Pavlof Lake - the peak average daily
readings were l3'C in the inlet stream (Figure l5), l5'C in the outlct strcam (Figure l6),
and 15"C in the lake at I m (Figure 17). At Hoktaheen, temperatures were already
trending down in the inlct (Figure 19), outlet (Figure 20), and lake (Figures 2l and 22)
when thc thermographs were deployed in late August and early September. The main
inlet stream to Neva Lake had the coldesl average September through December
temperature (5"C) but lake and outlet temperatures averaged the coldest (6'C) at Pavlof
(Table 40').
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Table 40' Average monthly water temperatures ('c) in the inlet stream, outret stream,
and lake, Neva, pavlof, antl Hoktaheen, August through December ,2002.

Period

S€ptembef Intet 7
Outiet e
Lake@1m 13
Lake@5n
Lake @ t0 m
Lake@13m 6

October lnlet
Outlet
Lake@1m
Lake@5m
Lake @ 10 m
Lake @ 13 m

Novefibef Inlet
Ouflei
Lake@1m
Lake@5m
Lake @ 10 m
Lake @ 13 m

December Inlet
Outlet
Lake@ 1m
LaKe (@ 5 m

Lake @ 10 m
Lake @ 13 m

6

Outlet 8 6
Lake@lm 8 6
Lake@sm - L

I

B

9
I

:
6
7
T

;

3
4
5

;

8
8

;

9
10
10
I

7
7

I
7

5
5
5
5

2
2
2
3

6
s

:
;
5
6
6

6

3

4

11

Secondary Production

The seasonal mean density (number m-2) ofzooplankton from vertical tows at stations A
and B in Neva, Pavlof, and Hoktaheen Lakes was 218,000, 1,000, and 2g3,000 (Tables

!), !J, aya +Z). The weighted biomass (mg m-2) was 476, l, and 61 8, respectivlly
(Tables 41, 42, and 43). The seasonal mean density and weighted biomasi of
zooplankton at Neva Lake drops to r59,000 number m-2 andZ02 mg m-2 when results
from the May 23 sample Irom station A is included (Table .r4). Daphnia dominated the
samples from Neva Lake and cyclops and Bosmina dominated the iamples from pavlof

Location
lnlet
Outlet
Lake@1m
Lake@5m
Lake @ 10 m
Lake @ 13 m

10
12

10

Neva Pavlof Hoklaheen
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andHoktaheenLakes'ThedensityandbiomassofzooplanktoninPavlofLakcwas
extremely low.

Table 41. Density, size, and biomass of zooplankton in Neva Lake, July to August'

2002.

Station A:

Zooplankton Density (no. m'z) lMean Wet Length (mm)
Weighted

Length

Seasonal
Weighted
Biomass

Cyclops
ovig. Cyclops
Bosmina
Ovig. Bosmina
Daphnia l.

Ovig. Daphnia l.

12,067 22,754 18,339 17,720 10'/.

200 0 1,358 519 00/"

9,509 32,603 6.792 16,301 9%

2.038 679 2,377 1,69a 10/o

74,036 182,034 145,695 133,922 72"/o

11,207 5,094 23,434 13,245 lYo

0.76 1.09
1.12
0.34 0.40
0.50 0.51
0.85 0.67
1.12 1.03

53 12%
2 O"/o

23 5%
41%

281 66%
60 14%

0.80
1.02
0.43
0.50
0.65
0.92

0.92
1.03
0.39
0.50
0.70
0.99

Copepod nauplii

Tow Depth (m)

Cyclops
Ovig. Cyclops
Bosmina
Ovig. Bosmina
Daphnia l.

Ovig. Daphnia L

Copepod nauplii

7,132

15.0 15.0 15.0

Station B:

64,952 21,905 29,80',1 38.886 16%

o 2,377 1%

o 1,274 2,264 1%

20,377 41,263 18,085 26,575 1',1%

5,519 509 7.132 4.387 2%

109,102 193,327 190.525 164,318 66%

8,490 1,019 26,235 11.915 5%

7,217 0 0 2,406 f/o

0.90
1. 15

0.39
0.49
0.76
1.15

0.64
'1.00

0.46
0.48
0.63
0.83

0.83
1.12
0.41
0.48
0.68
0.91

0.89

0.39
0.49
0.69
0.97

u 18%
1O 2o/o

40 8"/.
10 2Yo

330 62'/"
45 8%

Tow Depth (m)
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Table42. Density, size, and biomass ofzooplankton in pavlofLake, May to August,
2002.

Zooplankton Density (no. m-') Mean Wet Length (mm) Seasonal
Weighted Weighted

Date Length Biomass
Jul-29

05
36 36
50

Mean mm

Diaptomus 0 0 10 3 0v"

453 1,Za 25 565 73%
00/o

Bosmina 5'1 275 10 112 140k
0 2 oyo
0 24 30/o

o 2 00/a

o 2 0v"

71 36 5%

o 27 40k

Daphnia g. 5 0

Cyclops
Ovig. Cyclops

Ovig, Bosmina
Daphnia L

Ovig. Daphnia L

Chydorinae

Copepod nauplii

Diaptomus

Cyclops
Ovig. Cyclops
Bosmina
Ovig. Bosmina
Daphnia l.

Ovig. Daphnia l.

Daphnia g.

Holopedium

Chydorinae

Cop6pod nauplii

Tow Depth (m)

0.59 0.45

0.43 0.30

0.83 0.60

1.82

o.28

o.o1 'to/o

o.u 6710

o.10 16%

0.05 8%

o.o3 44/o

0.o2 4%

0.18 14V"

1.O7 aO%
0.05 3%
0.00 0%

o.o2 1%

0.02 20/"

0.80

0.55

0.32

0.80

0.49

0,32

0.72

1.82

0.280.24

Tow Depth (m) 6.0 5.5 5.5

036

082

'to7 586

5 3,698
0 102
0 't5

Station B:

o 231 15% 0.66 0.46

20 1,241 800/. 0.34 0.31
o 34 20/o 0.38
0 5 0% 0.48

50%

36 2%

0.49

0.31
0.38
0.48

0.60

o.26tc cb Jtt

0,50 0.70

0.29 0.26 0.25

Total
6.0 4.O 4.5
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Table 43. Density, size, and biomass ofzooplankton in Hoktaheen Lake, May to

Seotember.2002.

Station A:

Seasonal

Bomass

ZSgpE!4S! q9!!q!.9.L lvean wet Lensth {mrn) .

Length

Cyclops
Ovig. Cyclops
Bosm n€
Ov g. Bosmina
Daphnja l.

Ovig. Daphnia l. 1,528 0 509 509

86942 91,696 167,091 74,121 104,963

o 3,057 2,54f 764 1,592
6,962 278,485 64,442 79,980 107,467

o 4,415 50S 1,528 1,613

5,2U 340 50S ',1,528 1,910

46%
1%

4A%

o%

av.
0%

3%

0.85

0.50
0.56
0.79
1.02
1.70

0.75
1.18
a.47

0.69
0.90
't.52

0.96

o.72 0.73
1.14 1.17
0.45 0.45
0.59 0.57
0.99 0.89

1.01
1.58 1.65
2.29

1.00

0.76 208 464/"

1.16 8 21r
0.45 208 46%
0.58 5 1%
0.79 5 1v,
0.99 2 t%
1.62 15 3%
2.32 2 00k
0.97 1 0%

Daphnia s.

Copepod nauplii

Cyclops
Oviq. Clclops

Ovjg. Bosmina
Oaphnla L

Ovrg. Daphnia .

Daphnia g.

849 1,6S8 1,528 509 1,146

00025564
o

25,411

0 255 509 1S1

0 0 0 6,453

o 425 357
034
o '17

0 1,494

Tow DeDth (m) 44.0 43.0 47 -E 46.0

Station B:

52,437 230,769 225,420 134,997 160,906

0 1,019 2,123 3,396 1,635

4,415 109,017 340,041 21S,902 168,344

2U 764 4,245 3,396 2,152
6,792 1,7A3 8,449 1,698 4,681

ao/"

50%
1V,

a%
0%
ovd
0%

0.70 0.78 0.77 0.75
1.1f 1.18 1.19

0.48 0.39 0.55 0.53
0.58 0.53 0.55 0.57
0.75 0.68 0.83 0.7tt
1.05 0.91 0.99
1.42
2.34

0.76
1.18
0.52

0.78
1.01
1.82
2_34

325 42%
a10

427 55%
6 1%

'13 2V"

2 0./"
10%
oo%

f47 255
136 0
680

5,977 0

782

Tow Deoth (m) 13.0 15.0 14 0 15 0

Table 44. Dcnsity, size, and biomass of zooplankton in Neva Lake, May to August,

2002.

Station A:

BiomassD

Zooplankton Density (no. m':) l,4ean Wet Lenoth tmml

37,A7A 12,267 22,7U 19,697 23,149 15'/'

Bosmina 3,918 11,547 33,282 9,169 14,479 9D/"

35.918 85.243 1A7 JzA 169,129 119,355 75%

0.63 0.77

o42 0.37

0.52 0.89

Lenglh

0.40

0.71

55 14'/.

2S 7%

319 7S%

1.09

0.40

0.68

0.82

0.45

0.6sDaphnia L

Copepod nauplii 7,132 0 1%2,377

Tow Depth (m) 13.0 15 0 15 0 ls 0
, Th. 

" 
rmber .f ."tg*""" 

"nd 
non,ovgerous individuals ofeach taxa are add€d togeihef forthe July, Aug., and oct. samples.

b The biomass estimates for the Mav23 sampl€ were Cvrlops = 54.72, Bosmina = 6 52' and Daphnia = 34 52 ms m'?
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DISCUSSION

This was a good first year for the proj cct. Project objectives were accomplished with few

exceptions. This was the first season of fisheries technician work for the crew from the

Hoonah Indian Association. Extra time was put into leaming about field and sampling

procedures. Crewmembers participated in Forest Service's aviation, radio, firearm' and

tear safety training. Reconl keeping, work scheduling, and scale sampling are areas that

need impiovement for 2003. Mark-recapture data forms need to be revised so there are

recovery fields for each mark t)?e.

No changes are needcd to the design. location. installation, or operation ofthc weir and

trap on Neva creek. weir personnel know that rainfall triggers the sockeye salmon to

mignte especially after mid-summer periods of low flows. The floating wall tent at

pailof also worked well. It was easy to set up and provided comfortable and convenient

housing for up to four individuals. Future platforms should be designed with the tent

f*-" i.rppo.t. flush with the floor so that it would be easier to winterize the platform

with a tarp (as shown in Appendix B. l).

our ability to index the sockeye escapement into these systems would have been

improved if we had been able to complete three or more mark-recapture trips to each

index area. At least threc trip. u." tr"ided fot un open population Jolly-Sebcr estimate of
the total number ofsockeye spawning in an index area (Seber 1982; Conitz and

Cafiw.right 2003a). Sockeye salmon werc found to spawn in two main spawmng areas at

both Neia and Hoktaheen. This effectively doubles the mark-recapturc effort needed in

each lake to index as high a proportion of the observed escapement as possible. The two

abundance estimates we got in each of the two index areas in each lake in 2002 are useful

for indexing escapements; however, completing additional trips to each index area will be

an emphasis for 2003.

we did not know what the timing or distribution of sockeyc migration or spawning was

at Neva or Pavlofso extra effott was put into searching for frsh and figuring out how best

to capture them. At Neva, we found sockeye spawning and available for mark-recapture

indexing in the main inlet stream index area from mid-August to mid-september and in

the beacl index area from late August through November. At Pavlof, sockeye salmon

were catchable with a bcach seine in and off the mouth of the main inlet stream from late-

July through mid-August. The earlier run timing and spawning timing of the main inlet

stream spa:wners at N-eva and pavlofrelates to the colder water temperatures at these

locations (Table 40).

we were able to build on last year's experiences at Hoktaheen for the timing of our trips

(ConitzandCartwright2002a).Unfornrnately,wewere.alittleearlyonourfirsttlip,
August I9-21, and lieather dclays forced cancellation of a late September trip. Based on

our-observations of fish timing in 2002, the crew should continue index mark-recapture

sampling in pavlof Lake's maln inlet stream through mid-Augusr then move to mark-
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recapture sampling at Hoktaheen for most of Scptember. Mark-recapture should begin in
Hoktaheen Lake's main inlet stream index area antl end in the outlet index area with-an
overlap in areas sampled in mid-September. Four flights to Hoktahecn Lake were tumed
back due to wcather this summer. we circled the lake on two of the flights 

'nder 
clear,

sunny weathcr but localizcd downdrafts (..cat paw" winds) were too strong and
unpredictable to safely land and takc off. Keeping a crew at Hoktaheen for most of
Septemter should reduce flight costs and weathcr delays and, most importantly, improve
our ability to collect multiple mark-recapture estimates in thc inlet and outlet index areas.
we observed how heavy rainfall and high water events flushetl the sockeye salmon out of
the main inlet streams in each of these lakes. This emphasizes the importance of
completing as much mark-rccapture sampling as possible when fish and weather
cooperate.

This project obtained the first estimates on record of thc sockeye salmon escapement into
Neva and PavlofLakes. The Neva sockeye escapement of4,9il (3,73g adults and 1,213
jacks) was higher than anticipated as was the abundance and duraiion ofbeach spawning.
only 36 sockeye salmon were reported in the subsistence/personal use harvest lirgure :")
and project personnel only documented a harvest of44 fish (Table 19). Actual
subsistence/personal use harvest was probably higher but the total exploitation rate,
including sport and commercial fisheries, was probably less than l5%. The Neva
sockeye run appears healthy given the probable low exploitation rates rn recent vears. the
narural condition of rhe watershed, the relarively small size ofthe [ake, rhe abuniance of
inlet strcam and beach spawning from August through November, the high proportion of
age-l'- fish (95%), third highest zooplanLlon biomass of the 15 southeast Alasta sockevc
rearing lakes sampled in 2002 (Tabre 45); and the highest percentage ofcradoceran
zooplankton (75% Daphnia; a preferred prey species for sockeye fry; Koenings and
Burkett 1987). Alaska Department of Fish antl Game managers recognized the good
health ofthe Neva sockeye run and incrcasetr daily and annual subsistence/personal use
sockeye harvest limits from 10 fish in 2002 to 25 fish in 2003.

Table 45. comparison ofzooplankton biomass and perc enr Daphnia among r 5 sockeye
rearing lakes in Southeast Alaska,2002 (from Conitz and Cartwright 2003b).

LAKC Biomass (mg m-') Total Eiomass

Sitkoh
476
454
419
312
311
222
195
130
119
47

618
56S

3
33
75
0

33

Neva
Tumakof
Kanalku

LUCK

Kook
Ktag

Salmon Bay
Kutlaku
Thoms
Hetta
Falls

Gut Bay
Pavlof

6
'16

2
8

27
6

10

2
6
5

to

1
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Results from Pavlof suggest that the sockeye production is small and at capacity in this

small, shallow lake. The extremcly low zooplankton density (a seasonal biomass of 1 mg

m-2) was thc lowest observed for any lake (Table 45; John Edmundson, ADF&G,
Statewide Limnology Lab, personal communication, 2003). Barto and Cook (1999) also

concluded that the sockeye rearing capacity is limited. Increasing harvests and reducing

escapements might increasc returns a little. Pavlof has not been listed on ADF&G's
subsistence/personal use harvest permits.

Escapement index results suggest that the Hoktaheen sockeye escapement was a little
highcr in 2002 than in 2001. The index of sockeyc salmon in the main inlet stream was

660 on Scptember 3-4, 2001 and 737 on September 5-6, 2002' The pooled Peterson

cstimate between thc September 3-4 and 19-20 trips in 2001 was 745 compared to 1,254

betwecn the September 5-7 and I7-18 trips in 2002. I am reluctant to assess the status of
Hoktahecn sockeye salmon based on these results sincc there is little historical basis for
comparison. Project results from the next two years will help with this assessment. The

capacity of the lake to rear sockeye fry looks good.^ Hoktaheen Lake had the highest

seasonal mean biomass ofzooplankton (618 mg m") of the 15 lakes sampled in 2002;

however, Daphnia comprised only three pcrcent of the zooplankton biomass (Table 45)'

If future funding supports only one sockeye survey trip to each lake a year, these project

findings suggest that you would want to visit Pavlof in early August, Hoktahcen in early

September, and Neva in early October. Fortunately, this projcct continues for two more

years, 2003 and 2004, and rccommendations for how to best index or estimate

escaDements can wait till then.

CONCLUSIONS

Project objectives are appropriate and attainable. This year's rcsults, and project results

from the next two years, are needed to understand current escapement lcvels and the

adequacy of these cscapements for maintaining healthy runs and meeting subsistence

needs.
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RECOMMENDATIONS

1) Continue project using the revised Objectives with the exception noted in 2)
below.

Change Objectivc #5 to "Estimate the distribution of spawning sockeye salmon in
the Pavlof Lakc system using radio tags."

Continue making improvemcnts to mark-recapture study dcsign and data forms.

Plan to work at Hoklaheen for most of September. Equip the camp at Hoktaheen
with a small wall tent and heater and equip the boat with a small outboard.

2)

3)

4)
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chanie 3 x 1.75 or 1 5'x 0.170'
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Appendix A. Weir and trap design.

Appendix A.1. Side view (a.) of 8' weir panel with two 1-l/2" cnd holes and fifty-two
l-1/8" picket holes and end view (b.) ofall the 8' x 2'4" weir pancls.

The 8' trap pancls are identical except they are 2' high instead of2'4"
hish.

o oo o oo o oooooo oo o oooo o

Appendix A.2 . Top (or bottom) view of 8 ' weir or trap channel or pancl with the two I -
l/2" end holes and fifty-two 1-l/8" picket holes. A 5' trap channel or
panel has thc two l-l/2" end holes and thirty-one l-ll8" picket holes.

Appendix A.3. View of the end of an 8'
and four of thc fifty-two

channel showing one of the 1- l/2" end holes
I - l/8" picket holes.
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1 3/4 diameter

Appcndix A.4. Weir bipod constructed from 3" x l-3/4" aluminum AA channel.

Appendix A.5. Side view of5' trap pancl.

Itf
Scale:
e""r'FI='s"ie-tf

u
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Appendix A.6. View ofthe end ofan 5' trap channel or panel showing one ofthe l-1l2"
end holes and four ofthe thirtv-one 1-1/8" oicket holes.

Appendix A.7 . Trap door viewed from front.

2" x 3" alu. box w/ 27, 1'1/4", holes drilled lhrcugh
both the top and bofiom oi the box on 1-3/4" cenlers

Alu. Sch.40 1-112 Nom.

2'x 3 alu boxw/27 1-1/8", holes ddlled throlgh
the top€ide of lhe box on 1'3l4' centers

l()



Appcndix A.8. 3-D vicw of 5' r 8' x 8'trap,
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Appendix B. Floating wall tent dcsign.

Appendix B. 1. Platform for floating wall tent.

1'x 2" alu. pip€s !€ld€d

146'chann6lwith toP ot
pip€ flush wilh d*k and
botlom ol pipe blocked to
hole 1-1/2'pp€ !pnghts

tl

I

It-
r 16'walltent

ll

Scale:each

81



20' x 1 -1 12" ridge
poles (pipe) fit
through here

2'x 2" aluminum pipes

7' 9" x 1-112" rafter or upright
poles (pipe) fit into here

Aoocndix B.2. Pole connectors for wall tent.

Appendix B.3. Pictures ofthe floating wall tcnt: a) front view of thc tent under

construction; and b) rear view ofthc tent at anchor in the outlet slough

Pavlof Lake.
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Appendix C. Daily weir count data and wcekly sockeye age, sex, and length data from
the Neva Creek weir, 2002.

Appendix C.1. Detailed Neva Crcsk weir counts, 2002.

Wather ana St.u- Vei Sock€yeCou.ied: SoctoysFtnctpped
Inerm- Dala
om€rd Logqer

wa|a air waler water
Levd lemp lemp Temp

Cum % Cum %

46 5 12.0

4s.5 12 0

425 11Q 120
420 120 125
450 120 130
45.0 120 120

430 i2.0 i3o

40.0 15 0 16 0
39.5 1,10 16 0

390 lt 0 150
34.0 100 i40

335 140 150
3?5 125 15.0

35.5 12.0 UA

I 0 1 leilarlhry

oDo
000
000

I teri axttary

2 0 2 lelta:jtrary
000
1 0 I leftaxillary

1 0 I bn anfa.y
1 0 1 bff.xillary
000
000
I 0 1 bnzrillary

62 A 62 teiaxitt€ry
35 0 35 lelt.xrrary
000

31 0 31 16ft axillary
134 0 133 l€trxillary

52 2 54 dFal
23 0 28 doGsl
83 1 aa do6al
1? O 12 dorel
l1 3 14 doFal
A 0 a do6al

18 3 21 do6al
I 0 I do6al

11 0 11 do6al
I ? rl docal
0 a 4 do6al

2a 9 37 docel
22 1a 40 drsdl
11 10 21 do6al
4 6 10 doBal

28 15 ,t3 dorel
35 1T 52 dorsat

1 4 5 do6al
A 2 2 doEal

13 13 31 leftwnlral
1 3 4 l€i@nt€l

190 4s 239 t€it€nlEl
79 24 103 leir6rn6l

24f 26 273 t€fi venlEl

'| 50% 0

1 SJ% 'D

00000
124 0 0 0 0 o

00D00
00000
00000
00000

6"'12 panly.loudy 445 11O 1?O

6/17 padryctoudy 39.0 13.0 15 0

6122 panly.roldy 35A 120 1tt0

6128 p.dyctoudy 35 0 12.0 ft.a

333 7 30 laril &doMl i69 51% 4 57%
19 $% I 56%
ja 50% 0 s6%

42 50% I 60%

3 50% 0 50%

750%36
2 50% 0 69"/"

8 50% 2 69y"

4 50% 0 69%

6 50% O 69%
4 CJ% 1 67%

0 500/0 2 64%

15 50% 4 5a%

12 AJ% 3 53%

T SJ% 4 a1%

2 500h 3 51%

19 51% I 51e,1

12 5A% 7 4yA
1 5n% 2 5Dy,

0 50% 1 5a%

12 51% 1/ 56%

0 50% 0 55%

89 50% 20 51%

40 nye 12 51'/r
124 al% 1,r 51%

41 50% I 52%

46 50% 4 50%

lj 50% I 50%

14 5D% 7 51a
7/31 d6@sl 380 125 1so 149 2E 24 49 ieftvenr.ar 8 5r% 9 50%

-continued-

330 120 150
32.5 130 i50
310 130 150
315 100 140

405 110 r35

390 110 l4o

355 12.0 1s 0

3.4 0 11.0 15.0

34 0 11.0 14.5

320 115 14.5

30.5 11 0 14 5

32.0 11 0 14 0
37 0 12.A 14 0

315 120 145
325 110 14.5

30 0 12.0 15 0
29 o 12.0 15 0
230 130 15.0

29.O 13A 15 0

23.5 14.0 15.5

30.0 14 0 155
315 120 T50
425 110 145
440 12O 145 146 81 13 94 leiventEl
43.5 105 140 14.3 94 i6 110 t6tt ve.Val
420 11o 140 14.1 25 14 33 bn vental

7/30 padycloudy 400 120 145 1.t4 15 e 23 l€nv€ntsl
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Appendix C.1. (page 2 of 4).

Number of Ober Sp€cieCounled:

oai€ cohd Coho c.ho pink

€r's

6/15

6/14

6!21

6/23

6t2a

627

6/29

Tt2

7t5

7t12
1t13

7/1t

7t22

7129

0

0

0

0

0

0

o

0

0

0

0

0

0

0

0

0

0

0

0

c

0

0

0

0

000

ooo

000

000

0 wetrfish riqhtal I tm hdur

0

1l

0

0

0

0

0 Fsh rcpon6dly pdssd uneunted by ion-pmi€ct pe6o..
0

0

0

0

5

13

-continued-

84



Appendix C.1. (page 3 of4).

8112 -ai^

alzB 'arn

8/29 ra n

8/30

B/31

912

9/3

9/4

9/5

S,6

911

9/8

9/9

9/10

9/11

9112

9/13

9114

Them DaG
omeler Lcgger

Water Ar Waler !/ater
Levet Temp T€mp Temp

28.5 13.5 17 0 162
3 5 8 eft verlral

3 14 17 lefl wnlra

2 50% I 50%

2 50o/o 3 50%

2 5D% 7 50%

15 50% 15 50%

2 SOoh 2 50'k

6 5f% 6 50%

'147 50% 32 50%

85 50% 10 49'/"

50 50% 30 49%

37 50% 24 50%

89 50% 15 50%

j2 fio/a 5 50'/.
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21 &9o 17 49%
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I 51'n
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51vr
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oare Weather (cm) fc) fc) (ocr Aduts Jscks To€ lAdrpose +l Adllis clpp€d Jacks clipqel.

-. 
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42.0 13.0 15.0 15.? 92 54 146 eft wntra

40.5 12.0 150 15.1 74 42 116 left venlra

13 5

36.5 13.0 13 0

37.5 11.5 13.0

37.5 11.0 13 0
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33.5 12.A 13.0
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56.5 125 14.0 14.0 26 s 35 leftvent€l
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44.0 10.5 135 14.0 33 19 52 eft venlra

41.5 11.0 j35 13.8 54 20 74 teft ventral

42.O 12.Q 14.0 13.8 24 21 45 efl ventra

36.0 12.0 13.5 14.0 22 18 40 lefl ventral

13.5 31 25 56 lelt ventEl

13.4 54 25 79 leiivenlEl
13.5 39 8 47 left venl€

114 15 14 29 r€fi Enlral

13.2 20 20 40 left venlraj

13.2 16 11 27 Lefivent€

134 1S 16 35 lefivent.al

13.4 28 12 40 leftvent€l

13.4 17 10 27 left venlrsl
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12.0

12.5

34.5
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12.7

13.1

13.1
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12.7
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t6
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l3
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9

I
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23

t0
It

50vr
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5r%
510,6

51%

51v.

51%

51L
51%

51%

51%

52%

52%

6

2A

0

5

3

9

7

5

0

D

0

12

0

5

3

1

51%

51%

51%

51%

51'/.

51%

6

5

3

0

9

0

012
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Appendix C.1. (page 4 of 4).

Number of Olher Species Counied:

Adult Jack Tolal Dolly
Date Cohoo Coho Coho Pink Chum Cutthroat varden Comments

0000
0000
0000
0000
0000
0000
0000
0000
2210
1150
1120
7790
2240
8841
13 13 1 0

4431
10 10 0 0

19 19 0 0

551
6600
5520

575740
39 39 100
41 41 11 0

18 18 0 0

12 12 ',I 0

1241650
4747220
494960

all
a2
8t3

at4

8/5

8/6

817

8/8

8/S

8/10

at11

8/12

8/13

8t14

8/15

8/16

8117

8/18

8/1S

at20

6121

8/22

8t2l
8124

at25

8t26

at27

at2a

at29

8/30

f|/31

9/1

9/3

9t4
9/5

9i6

9t7

9/8

9/9

9/10

9/11

9t12

9t13

9114

s/15

0

0

0

0

0

1

0

0

0

0

0

3

0

0

0

0

0

0

'l

0

0

1

0

0

0

0

0

0

1

1

1

0

0

2

0

0

7

l
10

7

79

4

10

5

4

16

2

0

3

3

3
'l

0

0

1

0

3

0 PicketE pulled at 0930 hour.

Pickets re-installed at 1700 hour.

Pickets pulled at 1730 hour.

Pickets re-installed at 1145 hour.

Pickets pulled at 1745 hour.

16 23 39

10 16 26

33841
12 10 22

20626

Pickets rcjnstalled at 1730 hour.

I 4 13 0 0

931250
52700

12 921 00
90900

1

0

0

0

0

0

0

0

0

0

1 Picksts300

86

at 1400hour.

85 581 98 2 12 287



Appendix C.2. Age composition of sockeye salmon in the Neva Lake escapement, by
sex and oeriod" 2002.

Brood lear and Age Class

2000

0.-

1999

r.t
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Appendix C.2. (Page 2 of 4)
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Appcndix C.2. (page 3 of 4)
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zcco r g s l-i 9 9 e-r 9 g g-t 9 9 r r ,r7 r r% r ,%

1,4 2-a2.1

- 1 16
16,t 21.?
.1,4 5.1
L37 20C

il
25.8
5.2
21.1

1. 33
r6.t 5C.C
4.4 5.9
13 7 413

10
15.2
4.1

9
13.6
4,1
tL2

19
?8,g
5.4
231

1

1.5
1.5
I2

3.C
2.Q

?5

,1.5
2.5

3',1

3ll
57.6
5.9

2B
42.4
5.9
35C

66
i0c.0

424

SanFl e Size

Sample Size

All Fish

AlqusL rB 24

l9 1!
.18 - 8 2t.4

5
ra .2
4,2

58

3.1
35

16.3
5-1

93

1

2.4
2.Q

12

1

2.?
?. r"

72

34
69.4
6,4
393

t5
30.6
6.4
I14

49
r00.0

461

11
22 -4
5.8
121

19 2'-
33,8 42.9
6.1 6. 3
2r9 243

4:
23.5 rt.5
1!.4 9.1

81 tta

2
--1.8

J,9

45
2 3.5 29.4
10.4 11_ 1

81 
"09

2
1i .8
1.9

2
11 .8

43

4

23.5
r!.4

[?

l
I-1.a
9,3

65

1

5.9
5.7

22

4

23.5
' Q.4

8r-

1:
?0. 6
tL-1

267

5
29 -4
11.1
109

7t'
100. !

170

89

H



Appendix C.2. (page 4 of 4)

Eroo.i Yea. and Age alass
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Appendix c.3. Lcngth composition of sockeye salmon in the Neva Lake escapcment. bv
sex and penod. 2002.

Bro.d Yea. and ,\qe class
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ABSTRACT

The escapement of sockeye salmon into Ncva Lake was 5,003 fish in 2002' 1 1'393 in

iOOg, Sir: in 2004, and 5,263 in 2005 based on weir counts and mark-recapture data'

On uu".ug", the midpoint of the mn was August 8 and 80% of the run passes between

frrty fZ uiO's.ptember g The inlet stream spawners spawned mostly in August and. 
- .

September und the lake spawners spawned mostlyin Octobcr and November' Age- l ' fish

dominated the escapements and up to 24To of the fish were j acks ' The subsistcnce and

sport effort and harvest was relatively small'

The sockeye escapement into Pavlof Lake was 1,350 in 2002' l'474 in 2003' and 715 in

2004 bascd on Peterson mark-recapture estimates with coefficient ofvariations less than

i;/o. N"urty all the fish entercd the lake between June 21 and August 14 and spawned in

ifr" l"*.. p^.t 
"f 

the main inlet stream from late-Juty to mid-August' Age-l'3 fish

Jo-i""t dm" escapement and few jacks were observed' Thirty to 69Yo of the fish used

thc fishpass to migrate into the lake'

At Hoktaheen Lake,3,438 (CV:3%) and 565 (CV-4%) sockeye salmon spawncd-in the

opp., furc't -urn inlet stream study area in 2003 and 2004 based on modified Jolly-

Seber mark-recapture estlmates. Most of these fish were in and offthe mouth of the

creek the first week of Septcmber' The only other concentration of spawners ob-served 
.

wus in th" uppe. t alf of the stream connecting the upper and lower lakes where 325 and

i5l ;;"[.y;;pu*ned from mid to late September in-2003 and 2004' Lake spawners

might be present but none were observed in the tannin stained water' Age-l' andage-2'

fish were sampled from the escapements'

Key words: Sockeye salmon, Oncorhynchus nerka' subsistence' Neva' Pavlof'

Holdaheen, escapement, weir, mark-recapture' age composition'

zooPlanl'lon, IimnologY'

Citation: Van Alen, B' W. 2008. Neva, Pavlof, and Hoktaheen sockeye salmon stock

"r.".ttn"nt; 
2O02 to 2005. U.S' Fish and Wildtife Service' Office of Subsistence

Itu.,ug"-"nt, Fishery Resource Monitoring Program' Final Report Study No 02-012'

Anchorage, Alaska.



INTRODUCTION

Sockeye salmon retums to Neva Lakc (Araska Department of l.-ish and Game, Division ofCommercial Fisheries srream numbcr i t+-SO_O+sj, p""i"i i.t. ( I l2_50_010), andH,oktahcen Lake (r r3-94-003) havc long been un i'nportun,.,rl*rstence resource fbrTlingit families living in Hoonah and otlcr areas of nortf,".rriortneast AIaska (deLaguna 1960; Schroeder and Kookesh 1990; GoldschmiJ, unJ u*, 1998; Figurc l).Household subsistence surveys done in Hoonah i" rss6 iounJ tnut g6% of the f,amiliesuscd salmon and 650lo used sockeye salmon (Tablc l).

Figure l. Map ofnonhem Southeast Alaska showing thc location ofNeva, pavlof,
and Hoktaheen Lakes.
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Table l. Subsistence use and harvest of salmon by households in Hoonah' 1985'

;fi;,";;Jir%. ift"m ADF&G, Division of Subsistence' Communitv

Profile Database, 2003)

Percent
Households

Households Percent Households

Households

17%
29v"
43%

38%
bC-/o

1987
19S6

92%
86%

69%
74Vo

Unforhrnatcly, little is known about the health of these sockeye runs Management has

i"ii. ,"iv 
"i'r"nequent 

and imprecise aerial survey counts and subsistence harvest
'r;;t;;;;ili si"". ana tt"nas' I am not aware of any prior studies that estimated

or indexed the sockeye escapement into these lakes' We do not know if escapements are

at 1evels that woulO -*i'nit" r"toms and harvests' We do not know if management is

a"l.*"*"rit" and if subsistence harvests limits could be liberalized' or' if these runs

#;G;"J;;J;;"a '"uuiloing' 
Rebuilding perhaps from over harvestins that

occurred with thc orr.", ot 
"o---ocial 

fishing-in the late-1800s and early-1900s (Bean

iigf t f"f"-"t f S99; RichandBall 1933; Cooley 1963; Van Alen 2000) Most

;;;il;,i;;;; ;o not know if escapements are trending downward and if management

u"ilorr* ut" .t""a"d to protect these important subsistence resources'

This pro'iect estimates sockeye escapements into Neva and PavlofLakes' indexes the

i"liJ;;r"J#"riirr" H"'L"r,""n Lake, and collects associated biological and
"f 

r-t"i"gt""ii"" needed t'o assess the current status of these imoortant subsistence

stocks. Mark-rccupto,. rn"tnJ-Jl* "*a 
t" estimate the relativl and/or absolute sockeye

escapement in all lakes. This Li"ttt"ti"t lt tteded to estimatc escapement goals and

understand the current status ofthese runs (Geiger et al' 2003)'

This final project report coveni the third year (2004) ofajoint Hoonah lndian Association

(HIAyU.S. Forest Service/Ar^u n"putirnt"i of Fish and Game (ADF&G) study into

)##;;;f il;;, pu"r"i, *Jirottui""r'so"t"y" salmon.. Results from the 2002 season

were reported in Van Alen 1ZO04j unO fot tftt ZObl.season in Van Alen (2005) The

stock assessment of sockeye *ur-* i'nonnrt"en Lake was part ofan organized Village

of Kake and ADFAC p.oj."t't.'^i66iic;;itz and carrwdghf 2002) but was included in

this project since ffonuft""n "jn 
ti'" traditionat fistrlng area of the Hoonah people'

This Neva, Pavloi and Hoktaheen sockeye stock assessment proj"l it "n:'"f 
ttt:tjl'^--

sockeye stock as..r,."nt ptolt"i* done in southeast Alaska since 2001 with support by

the U.S. Fish & Witatfe Seru'ice, Offrce of Subsistence Manaeement' Fishcries Resource

Monitoring Program. F*di;J;t tit;;; frojects has been a' fo-rnmate consequence of the

Federal govemment's 1999 "t-Jilil;ffi 
the State of Alaska of the management of

subsistence nrrr..i., o' r"o"ruipriuii" lands._ Theseprojects all involve coopefation

"-""g ""--.tfty 
Tribal associations' ADF&G' and Forest Sewice'
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Therc werc arso two Fctrerar office of Subsistence Management-funded. ,,Traditional
Ecological Knowredqe" Droiccrs recenlry compretcd rega-rding'subsistence usc of sarmonin the Hoonah area r[atncr and Dirrr; i00;, ;";"io,iiil **r,,, hom rhese studies

;rJ,oyto 
us assure the adcquacy of these.r, f;;;;; 

""J"ui"..nt and subsisrcnce

BACKGROUND

Neva

1]wa !a\1 {sS^ ]4.2 r 9, N, 135'24.258,W; NAD27 datum) is locatcd on rhe maintand onthe east side of Excursion rnret (Figurc z). 
- 

rrr. rar<e ls auo'uii tm southcast of theunincorporared communitv of Excirsion Inler, ;;; ;il;;st of custavus, and about40 km across Icy Strait from Hoonah. Thc lakc lies at an 
"r"""iror of44 m, has a surfacearea of 36. l ha, and a maximum dcprh of r 9 rn. Th.." i;;;;arn rnlet stream rhat flowsrnto thc northeast cnd ofthe lake. ihe outlet orN"t"i"t. ili."a crcek) flows frorn thenodhwest cnd of the lake about 1.2 km_before entcrir, *" Jirr", South Creek which

:Xfirl""J'about 
I km before entcring Excursion Inleion th-e south ria" oitn".u.ne.v

+'
Cre€t

N6vr Lake

"---'i-ffi:]_j;--.*"

Figurc 2. Bathymetric map of Ncva Lake showing 5 m dcpth contours andapproxrmatc locations of the two fixed sampling stutionr, it. _urn lnt"tstream, the outlet, and the bcach spawning study arca.
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Neva Lake is in the traditional lands used for subsistence harvesting and gathering by the

Huna Tlingit (Sckoeder and Kookesh 1990). There used to be a village of
wooshkeetaan clan people in Excursion Inlet near the prcsent cannery site (Goldschmidt

and Haas 1998). Villagers would fish for "a good run of sockcye" salmon retuming to

Neva Lake antl therc were several smokehouses in thc area. Stone barriers are still
evident in Neva creek that were built to fish upstream migrating salmon (Langdon 2006).

A salmon camery began opcration in Excutsion Inlet in 1918' The location and

ownership of the cannery has changed several times over the years (Galginaitis 2003).

During world war Il, between August 1942 and November 1943, over 3,000 civilian and

U.S. Army workers constructed a barge terminal at Excursion Inlet as a potential

resupply port for the Aleutian campaign (cohen 1988). The $17 million pofi was never

,r"eded and ttom July 1945 to January 1946 the Army used about 700 German prisoners

of war to dismantle and salvage as much as possible. A dam, reservoir, and water

distribution system remained that is still used by the canncry today. This water system

tlivcrts water out of Neva Lake's main inlet stream. Neva Lake is accessible by road

from the cannery.

The State cunently holds title to the land surrounding Neva Lakc and outlet, and the

cannery site is privately owned, but the majority of the watershed is on National Forest

System Land. th" Stut" is currently in the process of transferring some land selections in

tie Excursion Inlet/South Creek area to the Haines Borough. In the 1970s and 1980s, the

State subdivided and sold land along the eastem shore ofExcursion lnlet and there are

now about 80 cabins.&romes and a sport fishing lodge in the area that dre mostly used for

summer recreation. Unguided clients from sport fish lodges often target salmon at the

mouth of South Creek.

This area is in the Federal subsistence customafy and tladitional use area for residents in

the Hoonah area (Federal Register 50 CFR Part 100 and 36 CFR Part 242) and in an arca

designated by the state as subsistence (5 AAC 01.716). A permit is required to take

salmon for subsistcnce or personal use in southeast Alaska ADF&G, Commercial

Fisheries Division, staff have issued these permits, one per household, and has

maintained records of the permits issued, returncd, and the reported harvcst since 1984.

The return of these permits is voluntary. No sockeye salmon were repoded harvested at

Nevapriortolgg0.Theeffortandhawesthaspeakedcveryfouryears,1992,1996'
2000, anat 2004, with as many as 23 permits bcing fished and 411 sockeye harvested

(Figure 3). Subsistence and personal use fishing for Neva sockeye salmon occurs both in

salivater, at the mouth of South Creek, and in fteshwater in South Creek and Neva

Creek'ApoolinthelowerpartofNevaCreekisatraditionalsitefortakingsockeye
salmon with a gaff.
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Fior rre 1 Subsistcnce/personal use effod and harvest of sockeye salmon at Neva
from 1985 to 2005 as reported on permits retumed to ADF&G. (from
ADF&G, Division of Commcrcial Fisheries database, October,2007)

Ncva sockeye salmon wourd primarily be harvested in commerciar fisheries in Excursion
Inlet (Statistical Area 114-80; Figurc 4) and Icy strait. These fisheries also harvest
sockeye salmon bound fbr Lyrn canal, Taku River, chatham Strait, other northern inside
systems, and since 2000, to Snettisham Hatchery. Rich and Ball (1933) reported no
harvests ofsockeye salmon in Excursion Inlet prior to l9l4 and annual harvests ofzero
to 50'722 sockeye salmon in Excursion Inlet from l9r4 to 1927 (Tablc z). Beach scines.
purse seines, gillncts, and traps fishing on passing stocks in Icy Strait harvested hundretls
ofthousands of sockeye salmon annually through 1927 (Rich and Ball 1933: Table 21.
commercial harvest estimates for lcy Strait and Excursion Inlet from l92g to statehood
(1959) are not availablc. Traps werc outlawed in 1959; howevcr, the pursc seine fishing
effort remained high in Icy Strait into the early 1970s (Tablc 3). The annual sockeye
harvest has ranged bctween zero and 2,584 fish in Excursion Inlet sincc 1960 (Tabic 3).
Seinc openings in Excursion Inlet have bcen directed at fall run chum salmon rctumine to
Excursion River, Retums and harvests ofthese fall chum salmon has declined
dramatically since the early 1960s (Figure 5). There was a markcd increase in sockeve
harvest in the 1980s and 1990s whcn openings wcre advanced from seprcmber to Rugust
(Figure 6).
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Figure 4. AI)F&G salmon statistical arcas and scctions in the lcy Strait and

northem Chatham Strait area. (from ADF&G, Chart No' 3)

Thc ADF&G. Division of Sport Fish, estimates spofi effort' catch' and harvcst from an

annual statcwide mail survcy (Mills and Howe 1992)' Trlelve or more responses arc

neededforesti.matestobeuseable.Therehavcbeentoofewrcsponsestoestimateeffort
o, tlu-c.t, of salmon in the Ncva Lakc system but thc sport hsh hawest of sockeye

,ut*on in the entire Hxcursion Inlct areaiexcluding the Excursion River) has avcraged

.ifyl+irtft rt,r- 1984 to l!)99 (Table 4) Therc has been.an incrcasing trcnd in sport

"iio.t 
una nu*"rt in both thc Excursion lnlct area (Table 4) and thc Glacier Bay Arca that

includcs Excursion Inlct (1'ablc 5)'
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Aerial.and foot escapcment surveys have been conducted by ADF&G, Commercial
Fishcries Division, intermittently since t960, Thesc s,r.veys are pnma.ily geared toindcxing pink and chum salmon escapements. They should not bc considered a reliableestimate or index of sockeye abundance without further study. Survey locations, dates,
and observers are nor standardized (Bevan l96l; Jones et al. l99g) and usually only asmall fraction ofthe escapemcnt is visible due to the forest lanopy, dark water, and thenatural dispersal of fish within a syst€m. Ncvertheless, counts u. hrgh u. 1,250 sockeyesalmon have been made in Neva Lake in recent years ti"ti. Ol.
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Table 2. Historic commercial harvest of sockeye salmon in Icy Strait, and Hoktaheen
Cove and Excursion Inlet (Neva), and Northem Chatham Strait, and
Freshwater Bay (Pavlofl, 1889to 1927. (from Rich and Ball, 1933)

Hoktaheen ErcuEon
Year lcy Stait' Cove Inlet SlrEiti Bay
1889
1890
18S1

1901
1902
1903

1892
18S3
1894
1895
1896
1897
1898
1899
1900

'1904

1905
1906
1907
1908
1909
1910
191't
1912
1913
1914
1915
1916
1917
1918
1919
1920
'1921

1922
1523
1924
1925
1926

N

51,600
144,000
91,200

151,S01

96,547
218,084
236,167
432,262
584,275
375,459
51 1,265
661,140
626,511
609,802
635,726
818,162
686,26E

1,304,877
768,068
679,561
712,770
827,768
822,679
608,953
271,17
425,725
518,006
ss2,789
525,391
523,110

8,279
11,U8

7,000
10,677
10,391
9,896
7,196
7,197
5,344
7,686
8,301

2,5',19

5,463
3,218

653

2,310
2,335
1,834

3

6,036
6't

385
50,722

390
78

2,342
3,039

546

4,902

21,475

4,260
36,969

566

1S4,200
131,055
128,080
241,175
199,200
93,664

177,200
121,394
256,619
304,35'1
150,892
158,956
244,964
208,S37
223,738
241,763
127,681
274,713
242,056
205,552
173,875
91,406

103,S96
86,297

12',1,89
'1s3,412
140,680

560
179

808

0.46
0.01

-0.85
0.00

0.35
0.30

0.22 -0.83
o.21 0.04
336

passinq slocks- Hokiahe€n and Excursion Inlet {Neva)arc in ths disttict.
b The Nodh€rn Chatham Slrait area includes th€ bsach seine, pLrrse seine, g Ln€l, and

lrao haryesls norlh ol Pl. Gardner and Takalz Bay- Freshwaler Bay (Pavof) is in thls disttict.
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Table 3. Commercial purse scine effort and harvest of sockeye salmcn in waters
adjacent to Neva Lake (Icy Strait and Excursion Inlet), PavlofLake (Upper
Chatham Strait and Freshwater Bay), and Hoktaheen Lake (Hoktaheen
Cove), 1960 to 2005. (from ADF&G, Division of Commercial Fisheries,
Alcxander Database, October 2006)

Lrpper Chatham Freshwater Bay
(Dist. 112) (Dist. 1'12-50)

Sockeye Boat- Sockeye Boat-

YS_aI !1qrv_qst .Dgyg Harvest Days Harvest Days Harvest Days HaNest Days
1960 136,796 1,552 12,399 236 t.O+O SA
1961 213,619 2,965
1962 136,712 1,208
1963 201,535 5,440
1964 204,304 4,162
1965 2aO,730 4,682
'1966 Z6,a5A 2,747
1967 160,019 3,113
1968 230,741 3,004
1969 231,624 3,627
1970 163,224 4,384
1971 88,758 3,188
1972 96,853 3,374
1973 130,805 1,714
1974 20,594
1975 2,3g',1
'1976 21

45,493 726
11,148 160
24,268 1 ,312
u,225 I ,282
48,756 1,383
28,737 1,363
'15,891 525
41,474 3,213
29,563 1,6'10
49,598 4,U4
18,533 1,728
33,76'i 2,651

32,118 620
23,639 858

Hoktaheen
Cove

(Dist. 113-94)
Sockeye BoaF

1,073

lcy Skait Excursion Inlet
(Dist. 114) (pist. 114-80)

Sockeye Boat- Sockeye Boat-

69 15
114
144

1977
1978
1979
'I S80
1981
1982
1983
1984
1985
1986
1947
'1988

1989
1990
1991
'1992

1993
1994
1995
ls96
'1997

1998
1999
2000
2001
2002
2003
2004
2005

3
1,792

10,638
234

6,882
3,638
1,479
3,793
1,244
6,1I1
4,161
4,307
6,4U
9,806

10,536
264

5,123

17,301
1,111

43,739
4,592

11,973
35,2U

149 6
315 36

83
205 4

15
3

17
444

14 27

524 48

9
1

12

306
2

4 190
3 232
13 220
10 102
218/.
0 110

21 303

26/.8

518 5

656
226
303

53
216
596
119
135
190
253

307
'135

164
110
208
180
249

8

259

252
1,685 198
266 238

85 2A
1,876 138
919 26
168 35
396 156
952 73
151 2

2,344 52
1 ,153 31

2,544 65
216 1

1,261 434
1,577 261 8
1,300 662

'17,188 602
26,524 3,408
25,979 1,001
22,208 |,548
37 ,140 2.448
8,391 2,181

44,989 1,486
3,927 M2

48,985 '1,653

17,477 873
40.2A9 2,735
54,403 1.869
8'1,676 2,989
76,582 4,M4
20,347 2,799 1,576
37 ,442 3,102
25, 6 2,528 1,582
30,820 2,U6
55,942 3,725
30,594 2,538
u,427 1,777
24,751 1,761
68,316 1,945

'173,008 2,366

54

46

893 105 24
99 376 77

443
262 46
zaa 3
427

'l
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Table 4. Sport fish effort and harvest in Excursion lnlet and Neva Lake, lg$4 to 2002.
({iom ADF&G, Division of Sport Fish, Statewide Harvest Database. 20051

1985
1986
1987
1988
1989
1990
1991

1992
1993
'1994

1995
1996
1997
1998
1999
2000
2001

163

t, too
1 1'la

613
1,170
1,005
1,257

204
225
402
290
232
724
660
588

130 12'l 500
45 11

44 110
540

152 28
021

176 0
YT bT'

681 706
449 M4

2,135 1 ,893
273 321
249 443

1,252 3,164
1,383 1,420
1,042 1 ,062
1,428 2,496
1,419 3,042
1,197 1,633
1,921 2,867
1,955 2,720
1,675 3,357
901 1,415
234 616
410 1,546

0.18
19

3
6

19
29

42
40

52
49
51

15
12

21

50
124
32

0
0
0

6

10

163
1,053

290
620
840
924

2,762
916

1 ,098
4,080

0

74
34

0

365

3782002
2003

Spearman's rho rank correlation trend test:
0.32 0.54 0.03 0,710.57

0.01

19
0,02

'19

0.89

0.00
'19

0.89
19

0.00
19

Ysgf Anglqrg Trips Fished Harvest Harvest Responses
01
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Table 5. Sport fish harvest and effort in the Sitka area (on and around Baranof and

;i;;;;;i;ili) and Glacier Bav areas,l e?7 to 2005'from ADF&G'

Division of Sport Fish, Statewide Harvest

Coho Sockeye Numb€rol Nlmb€l or

1978
1979
1980
1941
1982
1983
1984
1985
1966
1987
1948
19S9
1990
1991
l9s2
1993
1994
1995
1996
1997
1998
1999
2000
2001
2QO2

2003
2004

176 56
1g 36
326 69
184 0

146 0
336 76

255 102

348 0

115 38
42 14

308 1,092

261 214
a7 124
390 323
461 0

925 177

38S 151

937 77
479 252
82A 547
823 259

1,196 637
324 212
137 133
396 82
510 60

1,007 90

0.s0
0.01

29

231
169

0
17

0

0
0
0

91

216
21

a4
215
172
93

224
2W

99
85

172
146
544
604
78

-0.44 -0.3a -a.05 0.64

0.04 o.o8 0.79 0.00

?2n2929

2,720 2,934
2,941 4,670
2,809 3.942
2,5A2 4,826
3,089 4,112
2,424 4,417
2,826 3,676
3,026 3,610
3,535 s,066
3.148 6,142
3,031 5,776
3,251 4,273
2,355 3,324
3,309 4,84!
2,822 3,075
3,268 5,051

1,748 4,174
1,369 3,163
1,6114 2,457
1,409 2,694
1.100 2,049

5,303
3,946
5,510
3,844
s,663
4,998
4,258
4,640
4,587
5,611
5,O77
5,154

0,970
6,674

7,789
7,714
4,426
1,123
5,298
8,36E
6,2a9
4,733
4,395
3,606
3,313

30,817 2,455
27,638 2,184

36,564 1,554
33,172 1,876

34,650 3,122
37,686 3,741

39,160 4,312

9.367 24,715 35 791 2 389

12.429 32,650 31,935 3 332

13.733 32,786 35,173 3%2
14.005 38,882 39972 2,673

16.736 36,02S 43'603 2 437

17.618 44,824 54,076 8 030

zzap +aln st gz 1'721

zg.aag aa .azz 61r?.23 1 1 084

29.824 5597S 71,607 8,706

28.450 52,358 65.500 13 593

40.327 67,455 100 204 42 449

37 -25A 62,n7 93 420 15,677

32.219 41,539 60 5s6 35413

34.501 53,446 81,442 3f 125

37.305 46,188 72,136 50 645

34.042 55906 96 789 75 050

22.190 50,087 84.602 39182

24.!)2 50642 A7 651 83,377

2r.856 39,122 63 361 39809

28,920 42,308 ffi237 67 W7

25,234 46,914 78,31E !1991

0.80 0.85

0.00 0.00
29 29

3,013 7M
1,529 880
2,563 227
2,299 207
2,242 542

2,747 1,163

3,23-1 619

s41 I,411 2 A4A 247

1.876 3,407 3,468 324

2.380 2,973 3,213 224

2.716 4,023 5,333 956

2.445 7,395 a,267 508

4.144 5,612 a O0g 1,817

3.483 5,013 6 486 | 251

7 318 12,145 19 630 4,873

5.?21 9,072 13,250 1,158

6.017 9,394 13j42 2,508

a.zzo 9,401 16,105 6,142

9.224 13,y3 21 243 2 130

6.266 9,224 13,533 4,513

8.890 12,763 20 083 s l'/rc

6.812 8,368 11,071 3,652

7.955 11361 21 55'6 11793

8.115 21,355 38'126 12 522

8.415 18,499 3E,963 25,25r')

7.394 14,631 28,506 29,636

10,452 16,915 32109 19,625

s,776 18.30s 37 506 ?91.!1

208
291
646
429
682
511
598
997
559
627
627
866
369

1.173
804
€60

1,026
1,111

962
640
916

429

805
673

1,1-16
1,023

813
1.995
1,706
1,640
1,744
2,808

8V
1,931

508
1,118
?,257
2,905
2,315
1,757
1,386

129
79

143
196

17
253
535
433
651

1,845
1,Q09

aa7
1,371
2,335
2,029
1,912
2,114
4,071

903
3,087
1,187
1,351
3,249
3.503
3,173
2,115

0
0
9

t'l
0
0

124
12

167

8a
837
559
495
780
349
212
609
846
154
a15
129
197
749

1,6€€
1.356
1,023

882

0
0

43
22

0
0

18
0

11

143
419

0
0

4a
164
142

0
219

99
271

91
0

244
108

0
319
349

1977
197E
1979
1940
1981
1W7
1983
1984
1985
1986
1987
1988
1989
1990
'1991

1992
1993
T 9€4
1995
1996
1997
1994
1999
2000
2001
2042
2003
2004

0.30
0.11

29

620
264
754

1,326
594
628
306
533
214
328
433

2,055
1,934
1,224

447
434
949

1,987
1,502
2,7A9
2,962
3,522
6,929
2,170
1.S29
1,246
2,124
2,301

0.68
0.00

0.55
0.01

0.49
0.02

0.86
0.00

0.93
0.00

0_91

0.00

0.s5
0.00

0.90 0.65

0.00 0 00

:5'i:1il'j.i'H$"x1il'*1,11ffi##;i";;;;israio and var<ooi rsrano is incrudod with the Graci€r Bav Ar€a
in 2000, th€
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Table 6. Peak aerial, fbot, or boat counts of sockeye salmon at Neva, pavlof, andHoktaheen, 1960 to 2003. (from ADF&G, Division of Commercial
Fisheries, Alexander Database, January 2005)

rrumoer Numberof Number Numberof Number Numberof
H----999!Eg---Siry"y" c"r.t"d sr;"; c"""L"o survevs

200 1't962

1963 300 1

1964 850 1

1965
1e66 ;::9 3 3,ooo4.000 1

1s6B :i:: 2 ^^^.i969 + z,uuu z

1970 1,500 2
'1971

1972
1973 0 'l

1974 5oo 2

1975
1976
1977
1978 1,500

1979 500
'1980

1981

1982 800 1

1983 200 2

1984 170 4

1985 150 2
0.1

tYoo
1987
1988 100 , 'oo 

5

1989 14O 2 fio 31990 470 3 3oo 61991 3OO 21992013004-
1993018005
1994021002
199s 250 1 4oo 31996 610 2 4OO 21997504620223
1?98 123 10 350 51999 .810 4 40 3 1so 22ooo 215 4 2oo 4 404 32OO1 1,250 4 300 2 745 32OO2 100 2 fio i2003 1sn

2

--
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Pavlof

Pavlof Lakc (57'50.605' N, | 35'02.672' W) is located on the northeast side of Chichagof
Island (Figure 1 ) . Pavlof Lake empties directly into Pavlof Harbor on the southeast side

ofFreshwater Bay. There is a short 4 m falls on thc outlet. PavlofHarbor is about 48 km
by boat from Hoonah and Angoon and 24 km from Tenakee Springs. Pavlof Lake has a

surfacc area of 36.6 ha, a maximum depth of 8 m, a mean depth of 2.3 m, a volume of
860,000 m3, and an elevation of5 m (Figure 7; Barto and Cook 1999). This small,

shallow lake has an extensive growth of lily pads (Nuphar spp.) and other aquatic

vegetation. The small lake does little to buffer rainfall or snowmelt events and there is a

wide range in daily stream flows, particularly in the fall (Figure 8)

Pavlof Lake 5OO m

Figure 7. Bathymetric map of Pavloflake showing I m depth contours and

locations of thc two fixed sampling stations, thc study area in the main

inlet stream, and the fish pass and trap at the outlct of the lake. (from

ADF&G)
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Figure 8. Average daily mean stream flow (cubic-feet per-sccond) and minimum
and maximum (truncated at 1,000 from peaks up to 3,370) daily
measurements for PavlofRiver, Junc 1, 1957 to September 30" 19g 1.
(llom USGS)

The Pavlof Harbor area is in the traditional territory of wooshkeetaan clan members
associated with Angoon, Auk (Juneau), and Tenakec (Goklschmidt and Haas 199g).
Goldschmidt and Haas reported that wooshkeetan pcople from Algoon had lived ior a
time in a small village near Pavlof Harbor called Asaank"i and that a smokc house was
located below the waterfall at the outlet of pavlof Lake. De Laguna ( 1 960) interviewed
an elderly man in Angoon who also collaborated Goldschmidt and Haas's report. He said
when he was a small boy there were two "wuckitan" lineage houses in a smill village
about a mile east of "the sockeye stream in Freshwater Bay". De Laguna ( 1960) clarifies
that this territory originally belonged to an independent division ofthe wuckitan, the
Frcshwater Bay branch, and that they subsequently "inherited rights at Angoon when the
Kootznahoo branch ofthis sib became extinct." A picture of a Tlingit man gaffing
salmon in 1901 in a Freshwater Bay creek (believed to be pavlof creek with the waterfall
in the background) is shoun on Page 107 in the book..The Tlingit tndians', by Emmons
(1991).

Shroeder and Kookesh (1990) rcport that a cannery was operatcd in pavlof Harbor in
l889andl919-1923. The watcrfall was incorporated into cannery operations. The
Federal works Progress Administration constructed a concrete fish ladder with 14 sten
pools on the left side (looking downstream) ofthe falls in 1935. prior to the construction
of this fish ladder it is bclieved that thc cascading falls at the outlet ofthe lake was a
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partiat barrier to upstream migmting salmon (Barto and cook 1999). The Forest Sewice

installed an aluminum "Alasku.r.teip pu.." inside the concrete fish Iadder in 1986. The

Forest Service also installed an "Alaskan steep pass" fishpass on a waterfall in the main

inlettributaryinlgST.Theintentofthisupperfishpassistoprovidecohosalmonwith
better access to upriver spawning and rearing habitat'

The State of Alaska currently holds title to the land around the lake and outlet but the

majority ofthe watcrshed is on National Forest System Lands' Large portions ofthg^--

wul"..hed *"." 
"learcut 

logged in years 1977 to 1981, 1987 and 1988, and 1991 to 1993'

Roads now traverse the watershed and provide vehiclc access with Hoonah The area

immediately around the lake and outlefhas not been Iogged and it is not possible to drive

to the lake or outlet.

BartoandCook(1999)conductedalimnologyandfisheriesinvestigationofPavlofLake
in 1997. Their study evaluated rearing conditions for sockeye salmon and applied

empirical sockeye production models devetoped by Koenings and Burkett (1987) to

identifu potcntial management or enhanccment strategies for optimizing sockeye

pr.arifi". They conciuded that the lake's sockeye carrying capacity was relatively

i-utt, ttt* sockcye production was near capacity, and that coho production might bc

co-p.omit"a if thelake was fertilizcd in an attempt to boost sockeye production'

Coho salmon spawners from Pavlof were a brood source for an ADF&G' Fisheries

RehabilitationEnhancementandDevelopmentDivision's,efforttoboostrecreational
.p"n iJitg 

"pportunities 
in the Juneau area Between 1987 and 1996' 109 coho salmon

adults were killed during egg take operations in late-September in the upper reaches of

the main inlet stream' These egg. *ite incubatcd in Juneau and the fry released into

Juneau area streams.

The Pavlofarea is not in either a Federal or State customary and traditional use area'

Subsistence use data ranked the Pavlof Lake area as high use by residents of Tenakee

if.ings uttO mladle use by residcnts ofHoonah and Angoon (ADF&G' Subsistence

pi,rlsion, Tongass Land Management PIan Revision, 1996)'- Pavlof has not been listed on

the annual subsistence/persona-l use permits issued by ADF&G and sockeye harvests

have only been reported in two years (Figure 9)'
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Figure 9. Subsistence/personal use effort and harvest of sockeye salmon at pavlof

{r11 ]9_85-t9 
2005 as reported on pcrmits retumed ro ADF&C. (from

ADF&G, Division of Commercial Fisheries, Alexander Database,
March.2007)

Sockeye salmon returning to pavroflake wourd be harvested rn Icy Strait and Chatham
strait area fisheries. Rich and Ball (r933) rcported six years ofsoikeyc harvested in
Freshwarer Bay starting with 25,000 harvestcd in I 900 and ending wiih 30 in 1923
(Table 2). Sockcye harvests in Frcshwater Bay sincc statehood ( I 959) are between zero
and 1,582 fish (Table 3). These scine openings target pink salmon.

PavlofHarbor is a popurar anchorage rbr pleasure boaters and sport fishing ror trout and
salmon is also popular in thc area. However, the sport harvest of sockeye ialmon in thePavlof arca rs small. Only nine sockeye salmon wcre repoded hanestccl in thc pavlof
Lake, Pavlof Bay, Freshwarer Bay ar.ea from 1977 to lgig (ADF&G, Division of Sport
Fish, statewide Harvest survey database, 2002). The saltwater sport effort and harucsts
are trending upward in thc area (Table 5).

Aerial and foot escapcment surveys since l9g0 have usually counted around 200 sockeye
salmon in the Pavlof River (Table 6). The run timing of sockeyc and pink salmon
overlaps and the tannin stained watcr makes counting fish dificult.

Hoktaheen

Hoktaheen Lake (58'03.236' N, r 36'30.3 8 l ' w) is locatetr on the nofthwest sidc of
Yakobi Island, about 25 km from thc community ofpclican (Figure I ). The lakc is at
about 5l m in elevation and drains a watershed irea ofabout 20 km2. It has a surface
area of67 ha, an average dcpth ofabout 20 m, and a maximum depth ofabout 50 m(conitz and cartwright 2002; Figure l0). There are two lakcs in thc Hoktahcen Lakc
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system. A short,0.5 krn, stream connects thc larger, upper lakc to the lower lake The

outletofthesmallcrlakeflowsabout2krntoHoktahecnCoveontheGulfofAlaska.

Outlet Stream

Figure 10. Bathymetnc map of Hoktahccn Lakcswith 5 m depth contours' location

of limnology sampling stations A and B' and locations of the Main Inlet

Strcam and outlet'

TheHoktahecnLakesystemonYakobilslandiswithinthctraditionalsubsistencc
huru".ting und gathering area claimed by the Hoonah people' Goldschmidt and Hass

( I gql'tl believed that the Hoktahccn Covc area belongcd to the T'akdcintaan clan' They

;;;;iil;, -H"k,aheen Creek is a good sockcye strcam" and that smokehouses wcre

located there. The summer camps aid *moke houses arc now gone but subsistcnce

fishers from Hoonah, Pehcan, and Elfin Cove continue to make day or overnight trips to

Hoktahcen Cove. Travel is otten by skiff and weather and sea conditions must bc good

for safe boating

Hoktaheen Lake is in the west Chichagof Yakobj Wildemess Area' The entire watcrshed

is on National Forest land

Main Inlet Stream
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Thc reported subsistencc harvest ofsockeye salmon at Hoktaheen peaked at I,720 fish in1997 (Figure I l). Harvests vary with effort and the nsl-pcr'_perrnrt, a rough indicator ofannual abundances, is variablc but stcady. The public has cxpresseO concern aboutaggressive fishing and possibre ovcrharvest in the Hoktaheen subsistence and personal
use fisheries (Conitz and Cartwright 2002)
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Figure I l. Subsistence/personal use cffort and hawcst ofsockeye salmon at

Hoktaheen from l9g5 to 2005 as reportcd on pcrmits retumed to
llI&G (from ADF&G, Division of Commcrciat pisherics aatatase,
2007)
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The historical commcrcial harvests of sockeye sarmon in Hoktahcen cove decreasedsignificantJy (Spearman's rho rank.correlation trcnd test, ai f = 0.05; Conover l9g0) fromaround 10,000 fish a year in years l905to l9l0 to around 2,000 fish a year b y l92i(Rich and Ball 1933; Tablc 2). We tlon't know wt ur rt . ..it.y" harvest was from thento statehood but less than 1,800 have been harvested since statehood and thc last timeHoktaheen Cove was open to seining was in 1973 (Table 3;, i.trere have not been seinefisheries operating in the immcdiateiicinity of Hoi<tah""n 6ou" in recenr years, but thoseat the mouth ofLisianski Inlct, in Icy Straits, and ,outh-u.J utong the outside chichagofIsland coast may incidentalry harvest some sockcye salmon returning to Hoktaheen Lake.

The spon harvest ofsockeye salmon iiom Hoktaheen is untrinown; the ADF&G, Divisionof Sport Fish Division's statewide harvest survey ha, ."."iu"J f 

"r, 
tfr"" tfr.* *rp*r* uyear from_thosc fishing in thc Hoktaheen u."u. Hor"u"r, ih" u."u urouna HoktaheenCove has become incrcasinrlv oopular for sport fishing ,;";;;h. late l9g0s (Conitz andCarrwright 2002).

-
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Escapement surveys have only been done in a few years at Hoktaheen. These aerial

surveys have bcen directed at indexing escapements of pink salmon and no surveys were

flown in the 1980s and early 1990s. Recent counts have been in the hundreds and

historical counts were in the thousands (Table 6).

OBJECTIVES

Thc project objectives for 2004 wcre:

Use an outlet weir/trap and mark-recapture methods to estimate the annual

escapemcnt of sockeye salmon into Neva and Pavlof Lakes such that thc

estimated coefficient ofvariation is less than l0%.

Usc mark-recapturc methods to index the numbcr of sockeye spawning in Neva,

Pavlof, and upper Hoktaheen Lake's main inlet streams, Neva Lake's beach

spa*ning area, and upper Hoktaheen Lake's outlet strcam such that the estimated

coefficient ofvariation is less than 200/0.

Estimate the age, length, and sex composition of the sockeye escapements into

Neva. Pavlof. ind Hoktaheen Lakes such that thc estimated coefficient of
variation is less than 10% for the principal age class.

Collect baseline data on the inJake productivity ofNeva, Pavlof, and Hoktaheen

Lakes using established ADF&G limnological sampling procedures which may

include zooplankton sampling antl vertical temperature, dissolved oxygen, and

light intensity profile measurcments.

The project objective for 2005 was:

1) Use an outlet weir/trap and mark-recapture methods to gstimate the annual

escapement of sockeye salmon into Neva Lakes such that the estimated

coefficient ofvariation is less than 107o.

r)

1\

4)

METHODS

Sockeye Escapement Ass€ssment

Neva 2004 and 2005

In 2004 and 2005, the escapement of adult sockeye salmon into Neva Lakc was estimated

using the combination of a weir and mark-recapture. validating weir counts with a

companion mark-recapture study is to assure that objective #1, the estimate oftotal
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escapement, ls accurate. only the fish observed at a wcir are counted and fish could pass
uncounted before or aftcr the weir is operated, at times when the weir is not oDerational-
or through unknown breaks in the weir (McGregor and Bergandcr 1993; Straut tee+;
Kelley and Josephson 1997; Kellcy and Bachman 1999; Kelley and Bachman 2000;
Lewis and Cartrvright 2002; Conitz and Cartwright 2003b). kr both 2002 aruJ,2003,a
non-project pcrson pulled pickets on the weir during a pcak passage days and the mark-
recapture studies were nceded to estimate the total escapement (Van Alen 2004 and
2005).

rn 2004, independent mark-recapture sfudies were also done to index the abundance of
sockeye spawning in Neva Lake's main inlet stream (MIS) and beach spawning .,study''
areas.. visual counts ofsockeye in, and out, ofthc MIS and beach study areas ivere alio
made in conjunction with these mark-recapturc trips. These suwey counts and mark_
fecapture estimates might prove to be a good predictor of the total escapement but three
or more years ofpaired observations are needed to develop expansion factors (Heinl et al.
2000).

lYeir: Upstream migrating adult salmon, trout, and char were counted as they were
passed upstream out ofa trap mounted on the face ofa weir installecl across Neva creek.
The weir was placed about 80 meters dou.nstream from the lake. The wcir was oDeratcd
continuously in 2004 from June l6 through october 13 and in 2005 from June 2othroush
september 25. The weir trap was checked for fish early each morning and checkcd at
other timcs during the day and evening as needed to pass fish withouidelalng their
upstream migration. Separate counts were kept for adult and jack sockeye and coho
salmon. Jacks were idcntified by their visual appearance.

The weir was constructed using an aluminum bipod and channel superstrucfure and 19.05
mm x 305 cm (% in x l0 ft) EMT conduit pickets (see Appenrlix A in Van Alen 2004 for
design specifications). Scven bipods were used to support the 16.5 m wide weir.
Upstream migrating salmon, trout, and char were counted and sampled from a 152.5 x
244 x 244 cm (5 x 8 x 8 ft), bear proof, trap attached to the front of the weir. The
maxlmum gap bctween pickets in the weir and trap was 2.54 cm (each g ft channel had
rwo l-l/2" end holes and 52 l-l18" pickct holes). Filtcr fabric was laid bank-to-bank
under the weir and trap to control erosion and sandbags were placed end-to-end aro'nd
the upstream base ofboth. Fish werc passed upstrcam out of the trap through pulled
pickets ar through a "fish" door in the side of the trap and into quiet water c-reated with a
short sand bag and picket diversion. A plastic fish tub, alumimrm fish-mcasuring trough,
and scale card,/data holder were mounted on the side of the trap next to the fish door. A
labeled anay of hard tally counters was uscd to initially rccord the number ofadult and
jack, marked and unmarked, salmon, trout, and char passed upstream. The weather
(clear, partly cloudy, overcast, showers, rain), stream depth, and water and air
temperaturc was recordcd at a gauging station located about 20 meters above the weir
each morning between 0800 and 0900 hour.

l{eirlo-Spawning Ground Mark-Recaptare Escapement Estimate: The total
escapcment of sockeye salmon into Neva Lake was also cstimated by marking fish at the
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weir and sampling them for marks on the spawning grounds. In 2004, a running average

of half (50%) of the adult and jack sockeye salmon counted through the weir cach day
were marked with an adipose fin clip and eithcr a left axillary clip for the first third of thc

run, a left ventral clip for the middle third of the run, or a dorsal clip for the last third of
the run. The dates for each third of the run were approximated as start-of-nrn to July 24,

July 25 to August 12, and August 13 to cnd-of-run based on the average thirds of the

2002 and 2003 weir counts. These finclips involved severing the entire adipose fin, the

entire axillary fin, the lowcr two-thirds ofthe ventral fin, and cutting across the posterior

base of the last four dorsal fin rays. Scissors were used to do the finclips. Most clips
were done with the fish's head in the watcr. The marked fish were allowcd to recover in
an area ofquiet water next to the trap and all sockeye released continued their upstream

migEtion without delay.

In 2004, eight recapture "trips" on 14 different days were then made bctween August I I
and October 15 to examine sockeye salmon for marks in the MIS and beach spawning

areas. Fish were captured in the MIS using dip ncts and in the beach study arcas with a

21 m long by 3.66 m deep beach seine with 3.81 cm square mesh ofNo. 9 knottcd Nylon
web. Hand punches were used to give an opercule mark to all fish examined so fish were

only sampled once (i.e., sampled without replacement). The opcrcule marking was also

part of a separate "spawning area mark-rccapture" study that I describe in the next

section. Again, counts werc kept of the number of adult and jack sockeye salmon marked

and examined for marks.

Partially stratified maximum likelihood Darroch estimates, and standard errors, were

calculated with the Stratified Population Analysis System (SPAS) freeware (Arnason et

al. 1995). The SPAS program also computes Danoch, Schaefer' and Pooled Peterson

estimates as described in Seber ( 1982). The Darroch model is prcbably the best estimator

for this 6pe of 2-sample mark-recapture data that is stratificd by both date of marking

and location and date of recapture (Schaefer 1951; Seber 1982)' The Darroch model

provides abundance estimatcs for the MIS and beach recovery strata when the number of
iecovery strata is less than or equal to the three release strata. When the number of
recovery strata excccd the number ofrelease strata only the number in each rclease strata

are estimated. The SPAS software includcs goodness-of-fit tests for "complete mixing"
and "equal proportion" of marked fish among strata. Ifeither or both ofthese tests arc

significant, at P < 0.05, bias with the stratifred Darroch model will probably be less than

foi the pooled Peterson estimator and the use of the Darroch model is indicated. The chi-

square iest statistic was used to test thc hlpothesis ofequal probability of marked fish

when pooling recovery strata (Bemard and Hansen 1992) Scparate analyses were

completed for atlults, jacks, and adults and jacks combined. I used different
comLinations ofpooled or dropped release strata, and comparisons with schaefer, pooled
peterson, and independent Jolly-seber estimates (see "stream and Beach Mark-Recapture

Escapement lndexing" section below) to examine thc robustness of the Darroch

abundance estimates.

In 2005, the weir-to-above-we ir mark-recapture study was done specifically to validate

the accuracy of thc weir count. A full recapture effort would only be done if there is less
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than a 5% probability than the proportion ofmarked fish above the weir could equal or
excecd that marked at thc weir based on an one-tailed exact binomial test ofgoodness-of-
fit (Sokal and Rohlf 1995). This test can be done using the Excel function
":BINOMDIST(number with marks, number examined for marks, proportion marked at
the weir, TRUE)". The p-value returned is the probability that the observed proportion of
marked fish above the weir is equal or greater than the expected proportion marked at the
weir. A p-value <0.05 says that there is less than a 5olo chance that the observed
proportlon equals or exceeds the expected proportion, that fish likely passed the wcir
uncounted, and that a mark-recapture study is needed to estimate the total escapcment.
The one-tailed test is used since only the fish that are sccn at the weir are counted and if
fish passed ururoticed then the proportion of marked fish in the lake could only be less
than that marked at the weir. Plans were to finclip a running av erage of 25yo of the adult
andjack sockeye salmon passed through the weir and the weir operators succeedcd in
marking 22Vo of the adults and 28Yo ofthejacks. All marked fish were given an adipose
finclip and a lcft axillary, left ventral, or dorsal clip for each predicted third ofthe run.
The middle third was July 29 to August l3 based on the 2002, 2003, and 2004 weir
counts.

Stream and Beach Mark-Recapture Escapement Ind*ing - 2004: Mark and rccapture
trips were made to index jack and adult sockeye salmon in both the MIS and the beach
"study' areas. The stream "study area" was between the lake and 58'24.561, N,
135"23.967' W. All the sockeyc observed in the MIS stayed within the study area except
for a few that eventually moved into two small side tributaries when water levels
increased late in the season (Figure l2). Thc stream gradient is stecper and boulders and
bedrock dominate the substrate upstream from the study area. The beach study area
included two small (one set) beach spawning areas on the Southeast side of the lake
between about 58"23.981' N, 135"24.246'W and 58'23.949' N, 135"24.348' W. We
assume that the sockeye spawning in the MIS and beach study areas are separate
populations given their geographic and temporal separation. In 2002, there were no
sockeye salmon that were marked in the MIS and recovered in the bcach study area or
marked on the beach and recovered in thc MIS (Van Alen 2004). In 2003, therc was one
fish that was marked at the beach and recovered in the MIS (Van Alen 2005).
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Ftgure '12. Map of the North end of Ncva Lake showing the main inlet stream and
Neva Creek.

AII sockeye captured on both the marking (day 1) and rccapture (day 2) days were given
that trip's mark a left opercule punch unique for that trip. Rountl, square, heart,
rectanglc, and trJangle punch shapes wcre used. All sockeyc captured on the day 2 were
also given that trip's right opercure punch to fac itate sampring without replacement.
Records were kcpt, forjacks and adults, ofthe number of sock-eyc salmon with and
w^ithout ope-rculc marks. A key to guide this sampling procedure was printed on the back
ofthe data form (Figure l3).
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XeV to Spawning Mark-Recapture Sampling:

On Day One:
IF

has the cunent triP's lClL
opercule punch

fish has no left oPercule Puncn

fish has onlY left opercule
punch(es) from earlier triP(s)

On Day Two:
IF

has the current tiP's !iq[L
opercule puncn

fish has no Ieft opercule Punch

fish has only left opefcule
punch(es) from earlier triP(s)

ha$ cunent trip's left opefcule
punch or w/o Punch(es) from

Disregard

mark with the current trip's left
opercule punch

mark with the current trip's left

opercule punch

and Record
nothing

"New (no opercule
mark)"

recapture In apprcpnare
column

Disregard

mark with the current lriP's left

and right opercule Puncn

mark with the curent trip's left

and right opercule Puncn

ma|k with the current triP's right

opercule punch

and Record
nolnrng

"New (no opercule
mark)'

recapturc ln aPProPna(e
column

recapture of cu rrent triPs
mark

Figure 13. Key to spawning area mark-recapture sampling procedures'

All sampling was done without replacement by disregarding a fish with that trips left

ope."ol" puictt on day I and <lisrJgarding a fish with that trips right opercule punch on

oay z. oata for both ihc ..weir Mark_Recapture" and ,.Spawning Mark-Recapture"

,u*pling *u. recorded on the same data form (see Appcndix A in Van Alen 2005)'

A two-sample Peterson estimatc was calculated for each trip and used in a modified

Jolly-Sebei (Schwarz et al. 1993) estimator for multiple mark-recaptures in an opcn

popututlon if. et"t, ADF&G, personal commurication 1998; Cook I 998; Crabtree

ZObt; Corr;t and Cartwright 20b3a;. the -nlick-modified" Jolly-Seber estimator

requires tlree ol more recovcry events and recaptures of fish marked from an carlier trip

iiit". lqszl. Thc notation and formulas used to calculate the Blick-modified Jolly-

ieber estimates are providetl in the column headings ofTable l2 and the parametric

iootstrap mcthod used to calculate standard errors is detailed in conitz and cartwright

(2005).

VisualsurveyCoants:Footandboatsuveyswereconductedinconjunctionwiththe
Mlsanrlbcachmark.fecapturetrips.Eachobserverhadhandtallycountersandkept
their own counts of live sockeye silmon ln the MIS study area there were times when

each observer counted live sockeye salmon when walking upstream and then when

*"itltg a"*"t,."am. In the lake, each observer counted live sockeye salmon in' and,olt

of, the6each study area from a skiffthat was slowly motored around the perimeter of the
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lake. Each observer's counts were recordcd separately and when averaged they provide
an estimate ofwhat proportion of all the sockeye observed arc in the study area(s).

Separate counts were not madc for adult and jack sockeye salmon.

Foot surveys were also done periodically through the summer to count the number of live
sockeye and coho salmon in Neva Creek fiom the weir to the confluence with South
Creek. We also kept counts of the number of coho salmon obscrved in the MIS and lake.

Age, S*, and Length Samplizg.' Adult sockeye salmon were sampled at the wcir for
age (scales), sex, and length data following standard ADF&G sampling procedures
(ADF&G 2001). Approximately every seventh jack or adult sockeye salmon was

systematically sampled through thc course of the run. Tweezers werc used to pluck three

scales from the preferred area on the left side ofthe each fish (INPFC 1963). Scales were

mounted on gummed "scale cards" (Clutter and Whitesel 1956) and sex and lcngth data

recorded on optical scanner data forms. Mid-eye to fork length was measured to the

nearest millimeter by laying each fish on a ftxed rulcr in a "measuring trough". Scales

were aged at the ADF&G, Commercial Fisheries Division, Aging Lab in Juneau. Age
classes are recorded in European notation where a period separates the number of fresh

water and marine annuli (Koo 1962).

After the scales were aged, the scale samples were stratihed by age and week as

riescribcd by Conitz and Cartwright (2003a). Let n be the total number of samples aged,

nk be the number of samples in stratum k, and N be the estimated escapement. The

proportion of each shatum k was calculated by

n ( 1)

The estimated standard e1Tor was derived from the binomial formula with correction for

finite population size (Thompson i992, p. 35-36):

SE(f'o) --
(2)

The estimated mean length and associated standard enor for stratum k were calculated as

the sample mean of a simple random sample (Thompson 1992, p. 42-43):

, o = L2;\t r,, 
uno 

rr,o*, = \Hrtrlx;
Hamest Monitoring.' In 2004 and 2005, the operators of the Neva weir monitored the

subsistence/personai use and sport fishing effort and hafvest in the Neva creek and South

Creek area. The weif operators favel route to and fiom the weir site, two or more times a

(3)
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day, enabled routine monitoring of fishing activities in and off the mouth of south crcek.
The weir operators madc an effort to get harvest and effort information by speaking
directly with all individuals or groups observed fishing in the area. Fishing activities in
Neva Creek were monitored during routine foot surveys of the creek (sec the ,,Visual

Survey Counts" section above) and by occasional visits to the traditional fishing site in
the lower part of the crcek. Basic harvest, and effort data was rccorded on a dailv data
form (see Appendix A.3. in Van Alen 2005).

Pavlof 2004

The original project plan was to index lhe annual escapement ofpavlofsockeye salmon
by marking and recapturing them on the spawning grounds. plans were expanded in
2002.2003. and 2004 to also estimalc rhe toral escapemcnt by marking fish as they enrer
the lake tbrough a trap installed at the top the existing fishpass and recapturing them on
the spawning grounds. We assumed that sockeye migrate into pavlof Lake both up thc
fish ladder and up the falls so the trap count was not anticipated to be the total
escapement estimate.

Year 2OO4 was the third season of fishery technician work for the Hoonah Indian
Association crew working at Pavloflake. Project activities focused on camp and field
safety and procedures, how to capture, handle, and sample fish. and rccord kieping. Thc
crew livcd in a floating wall tent anchored ncar the outlet ofpavlofLake (see Appendix
B ofVan Alen 2004 for the technical design specifications).

Trap-lo-Spawning Ground Mark-Recapture Estimate.. Upstream migrating salmon
were captured and counted as they were passed upstream ofa trap installed at the top of
the outlet fishpass. Separate counts were made for adults and jacks in 2004. A1l trapped
sockeye (and coho) salmon were marked with an adipose fin clip. The trap was in plice
from June 23 to August 22, 2004.

The aluminum channel and picket trap design was the same as used at the Ncva weir.
Salmon that ascended the fish pass were led through a ,.V,, channel and picket entrance
into thc trap. The trap and V-entrance were on bedrock and sand bags were placed end-
to-end around the outsidc ofboth.

The crew did boat surveys around the lake and foot surveys up the main inlet stream in
2002,2003, and 2004 and only found sockeye spawning in the lower part ofthe main
inlet strcam. The lower approximately 300 meters of the main inlct stream, and fish
schooled immediately off the mouth of the MIS, was designated thc MIS study area again
this season. The upper cnd ofthe study area was at57"50.468'N, 135'03.211'where
thcre was a logjam extending across thc river. A few sockeyc salmon were observed
immediately upstream of the MIS study area but the highcst concentration offish was
clearly within thc study area. The lcft fork of the main inlet stream was included in the
MIS study area but the stream lcvel was only high enough to flow this way on one survey
trio in 2003.
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In 2004, five, two-day, mark-recapture, trips were done between July 21 and August 12

io 
"*u-i"" 

sockeye salmon for mmks in the MIS study area' A 21 m long by 3'66 m

deep beach scine with 3 8l cm squate mesh and No' 9 knotted Nylon web was usedto

cutch the sockcye salmon in a sequence of sets from upstream to downstream' Hand

punches were uscd to give an opeicule mark to all fish examined as part of the "Stream
't,t*t-n""upt t." Escaiemettt Indcxing" study (see below)' Thesc opercule marks

enabled us io ..sampl; without replacement". A simple Peterson model was used to

estimate the total escapemcnt.

Stream Mark-Recapture Escapement Inilexing: "stream mark and recapture" trips were

donc in conjunction with the "trap to spawning ground" mark and recapture trips

describcd above. Thus, fivc, twolday, mark-recapture trips were done in the MIS study

arca betwecn July 2l and August 12.

All sockeye captured on both the marking (day l) and recapture (day 2) days were glven

a ,rniqoe op"r"ule punch for that "trip" All sockeye captured-on the day 2 were also

given'an opercule punch. Records were kept of the number of new fish marked on both

Eays und the number of day 1 rccaptures on day 2' All sampling was done without

replacement by disregarding a fishwith that tdps' left opercule punch on day I and

disregarding a nst *ittr ttrai ttips' right opercule punch on day 2' I used the modified

i"li'--S"t".-."frod describcd for N&a Lake to estimate the total number of sockeye

spawning in the MIS studY area.

Visual Survqt Corrttrs.' Foot surveys were conducted in conjunction with the MIS mark-

;;;;. indexing trips. In 2004, counts of the number of live sockeye salmon in thc

VtfS .tudy u."u *-.re made on JuLy 19,21, and 30 and Augu-st 6, 11' 12' and 19' Each

observer made thelr own counts during two passcs of the MIS study area - one walking

"p*o"u- 
and one walking downstream. Sockeye were schooled off the mouth of the

IuiS in :uty Uut *e were inable to count them due to poor water clarity, glare, and the

*uV tft"V t"o""A in and out of view. No attempt was made to count sockeye salmon

outside of ttre MIS study area since no sockeye were obsewed spawning anpvhere in the

lake or lake outlet and it took too much time to count the few sockeye spawning upstream

of the study reach.

Age, Sex, and Lenglh Samplizg.' Adult sockeye salmon-wcre sampled at the trap for age

i-'""i".1, sex, and lJngth aaL. ftre sampling plan called for the crew to sample cvery

if,i.a to.t*y" salmon thcy passed upstream of the trap' ,sampling' 
processing' and

analysis pro"edura. *"." tha same is described above for the Neva Lake samples'

Hoktaheen 2004

Fieldstudiesin200l(ConitzandCartwright2o02)and2002arrd2003(VanAlen2004
and 2005) found sockeye spawning in an inlet sfeam on the East side ofthe upper

iru.g"r) tut" (58"03.3?g'N, t:0.:-o.qz:'w) and in thc upper section of the stream that

.oni""t, tt 
" 

two lakes. Spawning was observed in the inlet stream the first tlree wecks



in Septembcr and in the outlet stream the last two weeks in September. Bascd on this
information we plamed our fieldwork in 2004 for the month o1September.

Stream Marh-Recapture Escapemenl Indexing: project personnel camped at upper
Hoktaheen Lake from September 3 to 28, 2004. They completed five, two_day, mark_
r_ecapture "trips" to the upper Hoktaheen Lake's MIS "study area" (this stream flows into
thc north west side of the lake) and four, two-day, mark-recapture trips to the..study
area" in the upper third ofthe stream that connects thc upper and lower lakes. rne lats
study area included sockeye schooling immediately offG mouth of the stream and
extended upstream to a bedrock section of the stream at 5g'03.g97' N, 136'30.951 ' w.
Few sockeye wcre observcd spawning above this MIS study area. The study area in the
outlet stream extended liom the outlet of the upper lake at ig'03.370'N, 13;"30.g3g' w
downstream about 0.2 km. Again few sockeye salmon were obscrved Spawning
_do_wnstream 

from the study arca. Dip nets were used to capture sockeye salmoi in the
MIS and a 21 m long by 3.66 m deep beach seinc with 3.g i cm square mesh of No. 9
knotted Nylon web was used to capture sockeyc offthe mouth ofihe MIS and in the
outlet stream.

All sockeye captured on both the marking and recapture days were marked on the left
opercule with that trip's uniquely shapetr hole punch (round, ,quur", triangle, heart, tree).
All sock€ye captured during the recapture day(s) were also given that trip;s right opercule
punch. Records were kept ofthe number ofnew fish markcd on both days, tG number of
day 1. recaptures on day 2, and thc number ofrecaptures from earlicr tripi. A[ sampling
was done without replacement by disregarding a fish with that trip's mark on the markiig
day and disregarding a fish with that trip's right opercule punch on the recapture tiay(s).

Simplc Peterson cstimates were calculatetl for each day that fish were examined for
marks. The abundance of sockeye salmon was estimated on September 4, g, 13, 1g, and
23 in the MIS study area and on Scptember 15, 19, 24, and 2g in the outlet study area.

Visaal Sumqt Coants: Foot and boat surveys were conducted in codunction with thc
mark-recapture indexing trips. counting procedures were the same as those used at Neva
Lake.

ASe, Sry, arul Length Sampling.. Adult sockeye salmon were sampled for agc (scales),
sex, and length data from both the MIS and outlet study areas. fhc sampling] pioc"r.ing,
and analysis procedures were the same as described above for the Neva Laki samnles. 

-

Limnology Sampling

ln 2004, limnology sampling was done four times in Neva and pavlof Lakes and twice in
Hoktaheen Lake (Table 7).
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6lt6 6116

7tz4 7124

8129 8129

10112 r0ll2

Two buoy and anchor sampling stations''station A" and "Station B"' were setup over

itr. i""p,jti p"n 
"f 

each lake duuft gl' Zooplarkton samples were taken at both stations

and physical data at Station A'

TableS'LatitudeandlongitudecoordinatesforthelimnologicalsamptingStationsin
Neva, Pavlof, anrl Hoktaheen Lakes' 2002' 2003' and 2004'

Tablc 7. Limnology sampling dates in Ncva' Pavlol and Hoktaheen Lakes' 2004'

Neva Lake Pavlof Lake Hoktahecn Lake
9t5
9127

9' N, 135"24.258' W .270' N, 135'24.290', W
Neva
Pavlof 57"50.605' N, 135002.672', w 5/50.629', N, 135"02.921' W

Hoktaheen 58"03 236' N, 136%0!ql' \N 58'O3.292', N, 136030.630' w

Lighr, Temperarure, anil Dissolved Oxygen Prof es

The subsurface light tntenslty was mcasured at 0'5-meter intervals from just below (5 cm)

thesurfacedowntooneperc"rnofthe....fac"lightreading.usingaLicor-Ll-250.
,"i-*-" pi*"meter. i{eadings *"'c in pmot t-t m-? The verlical light extinction

ccefficient (Kd) and euphottc zine aepttr (eZn) was calculated following procedures

described by Conitz ana cartwrlght tjogZul . The vertical liglf extinction coefftcient

(Kd) was calculated as the slop;;f t;c light intensity (n'atural los of percent subsutfacc

lisht) versus dcpth. The 
"*pr,r"tit")"rlt 

alpii' tezOi** tulculaied as EZD - 4 6205tKd

;iil;i;;J;:'ti'" pun oi*'" lake wheri photosvnthesis is.possible' water

transparency was ul.o rn"ututtJ*iih a 20 cm diameter Secchi disk (Koenings et al'

i987).

A1I vertical temperature and dissolved oxygen (DO) measrrements were made with a

Yellow Springs lnstruments vtoEl 58 DO-meter and probe' The Model 58 DO meter

was calibrated "u.t 
t ip Uy tutt-g th" uuetug" uul"" oitwo 30 ml Winker titrations from

;;;;r-pL;ou""t"a ut t m i"roenings "t 
al' 1987)'. Readings were taken at'one- 

"
mcter intervals down to 20 meteis then at five-mcter intervals to within 2 m of the bottom

or 50 meters, whichever is t"t* nt*otu"a oxygen (DO-) readinss were in mg L-l and

temDerature readings were 
'" 

jclii" 
ttg r-l'60 readings weri converted to percent 02

satuiation using the following formula:

o/oo"saturation = (DO l(o.oo43gg* temp' - 0'381784 + 14'571252)) * 100 (4)

The parameters in thrs equatton were computed from datapresented in Table 6 l of

Wetzel and Likens (2000). tt'o t"f"t'io" of the soiubility of 02 on temperature had a
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correlation coefficient of 0.gggg.. No adjustment was made for altitude (barometric
prcs-sure)_since Neva, pavl0{ and Hoktaheen Lakes are all at rcrativery row elevations of44, 5, and 51 meters, respectively.

Zooplankton Composition and De nsity

A vertical zooplankton tow was mad,e at both stations each hip. A 0.5 m diameter, 153um mesh, 1:3 conicar net was used. vertical tows wefe pullei fiom 2 m from the bottom
:,t l: Irk" 10, 

t.m./sec. Specimcns were preserved in neutralized l0% formalin(l(oenlngs et ar. 1987). Zooprankton samples were analyzed at thc ADF&G commercialFisheries Division Limnology Laboratorain soldotna, iruJu_' rrr" identification to
Fenls 

o.r species, enumeration, and density and biomass estimates were donc as described
lv coyitz et al' 2002 and Koenings et al. i9s7). ih; 

^opi-ilron o"nsity (individualsper m' surface area) and biomass (weight per m2 surfirce arca) were estimated by speciesand by the sum of all species (refenedlo u, totul ,oopturttoia"n.ity or biomass).

RESULTS

Sockeye Escapement Assessment

Neva 2004

Weir and llr'eir-based Mark_Recapture Estimate of Total Escapement: ln 2004, theadult salmon weir was opcrated continuously on th; ";;i;;lN""" Lake from June l6 too^ctober 13 (Table 9). The wer count totaled 9,5 13 sockeye sa Imon _ 9,229adults and284 jacks' The first sockeve oassed on J'ne 2 t-ana therc i,ere stilr a few sockeye passingon octobcr l3 counts of-other species totaled g3l 
"orro 

*i-o' i,n"lutting l00jacks),36 pink salmon,2 chum salmon,5 cuttbroat trout, 
"rd 

9; D;iiy Varden char.

Project personnel succeedcd in.finclipping a running average of5070 0f the adult and4970 of the jack sockeye passed upstream of the weir as pai of a weir_t"op;;;;;;;""
mark-recapture estimate of the total escapement past ,fr.?"l, if"Uf" 9). The sockeyewere marked with an adiposc clip and either a lcit axillary finc)ip., u t"t u.nt ut irn'"iip,or a dorsal finclip for each ofthree release strata _ June l6 to iuly 24, July 25 to August12, and August l3 to October 17. The dates for these r"lease.ouO*"r. basedon theapproxlmatc thirds of the run observed in 2002 and 2003. Adult andjack so.k"y" rui-onwerc sampred for the proporlion of marked fish in the main inlet st eam on l0 diffcrent
9:I: ""d 

ii b:u:l^spawning areas on four differcnr duyr. U.ing rr," SpAS program(Amason et al. 1996), either one or both of the tcsts for comptite mixing or equalproportiols were not significant 1u < 0.05) for the stratrfieJ banoch abundance estimatesofadult,jack, and adult+jack sockcye salmon (Tabl; l0) i;; *gg"sts that the poored

l"]1T:l ::lt.lr": is appropriate (Amason 
"t 

ui. r olsj. ir," foored leterson esrimate oftne escapement of adult sockevc salmon was 9,239 (CV:3%jwhich was onfy f O iof, 
-'

grcater than the weir count. T"here was a greater difference in the weir counts and pooled

40
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peterson estimates ofjack sockeye salmon, 284 versus 408 (CV=16%), respcctively, but

,*]* *"r" r".uptur"d iu totul of 20) to know if jacks-we':e.actually undercounted al the

*"ir. Giu"n th"."latively small number ofjacks, <4'3% of the escapement' and 
-the-hi^gh

variability around the estmate ofjacks, I d *l-f:{t: lsing 
the weir count of 9'513

as lhe estimate ttre total sockeye e"scapement in 2004. weir operations went smoothly in

2004 and there were no lnstances when salmon were suspected to have passed through-

tfr. *"ii tn."*red. No fresh dead (pre-spawn) salmon were observed on the face of the

-4, o. 
""V"tft*" 

upstream and therc wus no indication of any handling mortality

u.ro"lat"a *iti, tt e counting, marking, and sampling of fish at the weir'

In this hnal report covenng project results from 200?- to 2005' I seek to report the best

estimates of the daily and total'number ofsockeye salmon that escaped into Ncva-Lake

cach year. Thc werr was not operated through the entire run in all years so I filled-in.for

"Jrri'"g 
*"it ""*ts 

using linear interpolati& and the EM algorithm (Mclachlan and

Krishnan 1997) between the earlicst datc of weir operation (June 4' 2002 and 2003) and.

;h" l;test il" of weir operation (Octobcr 13,2004; Table 11)' In 2002 (Van Alen 2004)

"rA 
ioOl (van Alen 20b5), I estimated the total in-lake escapement with the weir to

above-weir mark-recapture study since a non-project person' or persons' had pulled- 
^ ^ .

iiJt.r, 
"u"rt 

y""t on u auy *h* ttt"re was a high abundancc of fish at the weir' In 2004'

""" iiJ *"r" Lr,i.",ed to have passed before thi weir was operational on June 16 (since

;; 
-.;;t; 

*;." counted in the first five days of weir operation)' or through the werr.

;;;;'d, and the daily and total weir counts serve as the best cstimatcs of daily and

i"i"i "t""pl*;"s 
(Tabie I I ) The midpoint of the sockeyc escapcment in 20{4 was

erg* r i The middle 80% of the 
'o&ty" ""up*-ent 

was between July 25 and

September 14.
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Table 1 1. Estimated daily escapement of adult and jack sockeye salmon into Neva
Lake. June 4 to October I 3 . 2OO2 to 2OO5 .

6/5
6/6
6n
6/8
6/9
6/10
6/11
N12
6t13

6/15
6/16

6/18
6r'19
6/20

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0
0
0
0

1

0
0
0
0
0
0
1

2
0
1

0 o 0.000
0 0 0.000
0 0 0.000
0 0 0000
0 0 0000
0 1 0000
0 c 0.000
0 0 0.000
0 0 0.0ct0
0 0 0.0410

0 0 0.0cr0
0 0 0.000
0 1 0.000
0 2 0.001

00
00
00
00
DO
DO
00
00
00
00
00
00
00
00

0 0.000
0 0.000
0 0.000
0 0 000
0 0 000
0 0 000
0 0 000
0 0 000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0.000
1 0.000
5 0.001

0 0.001
6 0.001

2 0.001

0 0.001

0 0,001

6 0.002
2 0.002
o 0.002

26 0.004
43 0.008
99 0.017
32 0.019
6 C.020
3 0.020
0 0.020
0 0.020
0 0.0?0
o 0.020

0 0 000
0 0.000
0 0.000
0 0 000
0 0 000

22 0.002
0 0.002
0 0.002
0 0.002

149 0018
17 0.020
22 0.022
40 0.026
1 0.026
4 0.027
4 Q.027

0 0.027
77 0 035

225 0 05S
g9 0 06€
03 0 075
2 0.0f5
0 0.075
0 0 075
0 0 075
0 0.075
0 0 075
0 0075
0 0075
0 0.075

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0 0.000 0.001
0 0.000 0.001

0 0.000 0 001
0 0.000 0.001
0 0.000 0.005

49 0.009 0.008
la 0.013 0 013
27 0.018 0 0T7
,14 0.026 0 0'19
66 0.039 0 024
3 0.045 0.035
31 0.051 0.054
60 0.063 0.070
23 0.067 0.041
0 0.067 0 088
0 0.067 0.090

19 0.070 0.092
0 0.070 0.092

27 0.075 0,095
9 0.02 0.095
2 0.074 0.096

4 0.091 0.100
2 0.091 0.102
2 0.091 0.105

0
0
0
0

0
0
0
0
0
0
0

1

1

0
0
1

62
35

31
188

333

280
83 I
120
11 3
80
l8 3
80

11 0

92
209
22 18

0.001
0.001
0.001
0.001
0.001

0.001
0.001

0
1

0
5
2
0
0

1

0
15
29
63
21

2
0
0
0
0

0
I
0
1

0
0
0
2
1

0

36

22
0
0
0

1f
22
39

0
TT

221

87
62

2
0

0
0
0
0

0 1 0.002
0 62 0.014
0 35 0.021
0 0 0021
0 31 0 027
0 180 0.0€5
7 340 0.133

2A 0.180
84 0.196
12 0.199
14 0.207
I 0.203

21 0.207
I 0.209

11 0.211

11 0.213
4 0.214

xf 0.221
40 0.229
21 0.2U
10 0.236

00
1i65 20 1

87 18

0 0 0.020
0 0 0.020
11 19 0.022
2 X 0.422
D 0 0422
0 0 0.022

7n6 11 10

7117 4 6
711A 28 15
7/19 3t 17

7120 1 4
fl21 0 2
7122 13 18
ft23 1 3
ft24 190 49

ft25 79 24
ftz6 24f 26
7127 A1 13
7t2A 94 16
7129 25 14
ftSo 15 8
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Tablc 1 1. (Page 2 of 2)

8/18
a/t9
8/20
ar21

8122
8123

8]l5
8r26

ar23
8/?9
8/30

912

9r3

9lr1
91.2

9/15
9/16
9/17
9/18
9/19
9i20
9i21
9i?2
9/?3
9/24
9/?5
9/26
9i2T
9/28
9t29
9/30
10rl
1012
I0r3

I0r5
10t6
1017

10t8
1019

10/10
10/11

10i12

49 0 919
57 4.924
55 0 929j9 0 s33
69 0 S39

38 0 949

25 A 952
24 C 954

75 C 960
43 0 965

33 13

54 2A 71
24 21 45 0TlT
?2 t8 40 0 785
31 25 56 0 796
5,1 :5 79 0 8r2
39 8 47 0.421
15 t4 29 0 8)T
20 ?0 4c 0 a35
16 | 27 08,10
19 16 35 0 3-47

2A 12 40 0 855
17 10 ?7 0 861
30 16 5 465 0 870
43 23 66 0 883
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i3 14 27 0 910
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I ?78 092',
9 ?4.6 0 926
I ?1.4 0 931
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Stream and Beach Mark-Recapture for Indeting Escapement: In 2004' five mark-

;;ilil t ip. *"." successfully accomplished in the MIS study area and two in thc

t"aci stuay ureas in conjunction with thc weir mark-recapture study (Table l2)'

Unf.ntnui.rfy, I was unable to compute modified Jolly-Seber estimates ofthe abundance

oi uAuft *"t"y" salmon in the MISdue to no recapturcs from the first sampling trip

ii"if" f Zl For this dataset the first sampling trip was- August 27-28 which was a couple

oi*""k. iater than the f*st sampling trips in 2002 and 2003. A sampling trip was.

rniii"Uy 0."" on August I I but bnly five sockeyc were captured and marked so this trip

ii* uft"uay be"n excluded from the model' There were few live but many dead sockeye

salmon in the main inlet stream pnor to the August 27-28 tdp. Water levels were quite

lowinthestreamduringAugust'Toofewrecapturesofjacksalsoprecludedestimating
if,. n r-i". oflu.ks in ire .-ui., inl.t 

'tt"u- 
stutly area (Table l2)' More than two.trips

ur"n""a"Otoo..theJolly-scbermethodandharshweatheraftermid-Octoberlimitedus
io only trvo mark_recapture trips in the beach study area. Despite the inability to compute

i"fiv-i"i.i 
"t,*ates 

of the abundance of adult and jack sockeye saimon in the MIS and

t"uitt rtoAy u."*, these mark-recapture trips yielded the Peterson cstimates ofthe

abundance of l:ive sockeye salmon in these locations each trip (Table 12) and these

estimates can be compared with similar estimates in other ycars'
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Visual Survey Counls: ht2004. counts of live sockeye salmon peakcd in the MIS in

mid-september and were still high in the lake when the last suveys werc done in mid-

october (Tablc l3). when counts are summed across all the MIS and Lake survey areas,

the highest counts were obtained on September 15. The 958 average count on September

15 was 10% ofthe 9,513 escapement into the lake.

on August 7, partially spawned sockeye salmon were obscrved among 49 dead sockeye

salmoriobserved in the MIS, an unusual sighting attributed to the low flows and warm

watef that persisted through July and August. The 5l live sockeyc counted in the MIS on

August 7 and the 7 sockeyc counted in the MIS on August I I were pale and appeared

stressed by the low flow conditions

on August 13, 130 dead, un-spawned, adult sockeyc salmon were fbund stranded in the

shallow, braided, section of the outlet stream several hundred feet below the weir. It
appearei that this die-offresulted when they tned to ascend the stream during a pefiod of
low flows and warm water.

On October 14, the day after the weir was pulled for the season, we observed 161

sockeye in the outlet stream in the vicinity of the lower fishing hole ' A few sockeye

salmon were also observed spawning in the outlet above the weir in October and there

were six sockeye obscrved aihort distance below the weir when it was pulled on October

13. I assumc that the sockeye spawning above the weir are natural outlet spawners but

the sockeye observed below the weir might be either there because they havc yet to

migtatc to the lakc or will be spawning in the outlet stream'

we found it difficult to count sockeye salmon on and offthe beach study areas since they

would spook offshore and mix with sockeye milling in the lake and both groups had to be

countedsimultaneously. This makes expanding the abundance estimate for the beach

study arcas to an abundance estimate for the entire lake difficult'
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Table 13. Visual counts ofsockeye salmon in Neva Lake's outret and main inret stream
(foot surveys) and lake (boat surveys), 2004.

LAKE

Fish Index orr ":M rndex orrDate observer Hore" N'fls Area r\4rs other Total Date obs€rver Hore IVrs Area Mls other Total6124 Lonn 100
6/25 Lonn 60
Et2r' Lonn ao 

t/14 Lagoudakis 211
Lonn 2496127 Lonn 50 van nten 289624 Lonn 35 

-

ri129 Lonn 15 
Av€rage 2ffi

6/30 Lonn 15
7t1 Lonn u 

t/15 Lagoudakis 165 100 ffi 570 720
Lonn 230 70 130 820 1020712 Lonn 5 v.^ ^,-^

r Van Alen 229 60 40 410 5107i3 Lonn 70 

-

Average 208 77 73 600 7n
24 60 40 410 510

714 Lonn aU -

il,2 ::T 60^ st2o Lonn tr 40 40716 Lonn 10 -
!i:^ f:ll i st22 Lonn s6 140 40 480 6607l1O Lonn 0u Van Alen7t1t Lonn o 

-

Averase +-+ffi99 140 40 440 620

7113 Lonn 0
an Lonn 52 40 40 1O/5 Lonn 33

8/11 Brownlee 7 ,WA Lonn 26
Yan Alen 7 t",turphy 1uAv€rage 7 Sheaktey 15

8/1 3 Lonn 17 40 oo 
o@ 

-6
21,1: ::ll 11 ?g 26 10/s Lonn zB 25o s0 365 665;;i; #;;il;
Zl:? l_:ll s ! z ir,.."rr,i, ;il;;;;:y3: l_::l : 49 co -A,*.d- --n-j$---ffi
Al23 Lonn 8 40
8/25 Lonn 14 55 55 10/10 Lonn 44 J00 60 466 826

at27 Abbotr 2s 48 -, "{:"t-iJ" 3 ff8 # ln '"18Lonn297-_:1 / Average 41 280 38 505 823[.4urphy 26 j3 13
Averaqe 28 23 23 10111 Lonn 30 zOD 1OO 424 724

at2B Abbotr 48 6e u, .T:f*K ZI 1lE ';B :# :Sji: 2? !? zs -nvEu#- _-x-ffi
lvurphy 56 59 5sAverage b2 68 fin4 Lonn jf1 200 t 10 45S 845

st1 Lonn s7 i00 i00 J#X*|J, 'u' ]33 tl 1?) iJ,Zl9/6 Lonn 350 60 60 -A*rasi 161 -ffi
9/8 Lonn 323 10/15 Lonn 46 23O 70 47A :,lA. McBride 299

YanA'€n 2s6 J:3_b 11 ;i3 :3 :3; :;;t6 ;; ;;; ;;;Averase a1 -4s -63----t 
715Lonn 2a3 40 40 230 310lrcBfide 260 40 50 303 393

40

AS7 Sex and Length Composition: In 2004, based on a samplc of4g0 fish with agcable
scales, ninety-six percent ofthe Neva sockeye escapement were "cne check", 

"g.-i:-,.'-fish aged 1.2 (70%), 1.3 (16%), and t.l (acls, t0lo, table l4). The scx compo*sition
was 450lu males.

52

tfaditional subsistence fishjng site in lower Neva Creek.



Tablc 14. Age composition ofsockeye salmon in the Neva Lake escaDement. 2004.

Brood Year and Age Class

2000 1999 1999

1.1 1,2 2.I 1.3 2.2 Tota 1

Par-Fn 1-:d6. r-6

Mafe
Sample Size
Pe rc ent
Std. Err:or
Escapement

Female
Sample Size

SamDle Size
Percenl
Std, Error

weighted by Lhe weekly neir councs

38 L42
9.1 26.8
2.2 2 .8
922 2,541

243

3 -2
4,136

9.t 10.3
?.2 3.1
922 6, 683

3 36

4.2 L4
?4 600

44
9.4
1.1
BB 9

3 80
4.2 15.7
4.2 2.7
24 I,489.

B

2.4
1.5
221

6

0.8
168

14

1.?
3 95

22'7
45.4
3.1

4,320

253
54 -6
3,1

5,193

480
100.0

The average mid-eye-to-fork length was 360 mm for the age-1.1jacks, 499 mm for the
age-1.2 fish, and 557 mm for the age-1.3 fish (Table l5).
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Table 15. Length composition (mm) of sockeye salmon in thc Neva Lake escapement,

2004.

Brood Year and Age Class

2AA 1 2000 1999 \999

1.1 7-2 2.). 1.3

Periods (Lengths weighted by

2000

Conlo rne d

Ma 1e Avg. Length
Std. Error'

Std, Error

Avg. Lenqth
Std. Error
SamFLe Size

3 60
2.1

38

442
13.0

3

ao2
r3.0

3

2.2

509
5.0

I

497
9,3

6

4.5
221

5 62
3.1

36

496
2.r
r42

551 504
2.5 5.1
80 !4

360 499
2 .1 1.2
38 345

542

2t3

551
3.3

5r2
1.9
253

495
2.4
4AA

Hamest Monitoring: In 2004, the State subsistence fishery for "Neva Creek" sockeye

salmon was open from June 1 to through August I 5 with a posscssion and annual limit of
40 fish per household. The subsistence fishery had been open from June I through July

3l in past years. In 2003, the possession and annual limit was 25 sockeye salmon and in
2002 and prior years had bcen l0 sockeye salmon. The State fishery was open to any

Alaskan resident who obtaincd a permit. The permits were issued by the ADF&G,
Division of Commercial Fisheries. Federal regulations provide Hoonah area residents

with a "Customary and Traditional Use Determination" for the subsistence harvest of
salmon in this area. This distinction allows rcsidents ofHoonah to also use rod and reel

gear to take salmon in frcshwater. A special condition on the 2004 Federal Subsistence

Fishing Permit for salmon, trout, and char stated "The harvest limit and scasons for
sockeye salmon is the same as listed on ADF&G subsistence and personal use fishing
permits." ln 2004, all subsistcnce fishing was done by people with a State

subsistencc/personal use permit,

From June 16 to August 17,2004, the weir operator interviewed sport and subsistence

fishers observed in his multiple daily trips back and forth to the weir site. He was able to

look for, and talk with, peoplc fishing in and off the mouth ofSouth Creek, in South

Creek, and at the subsistence fishing sitcs in lower Neva Crcck He obsewed a sport fish
harvest of 64 sockeye salmon and a subsistence/personal use haryest of 3 12 sockeye

salmon (Table 16). The subsistence harvest rcported on State permits in 2004 was 397

sockeye salmon (Figure 3).
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Table 16. Observed sport and subsistence effort and harvest ofsalmon in the Neva
Creek/South Creek area, June 24 to August 17 ,2004.

Gear
(BS=beach

Localiofl seine,
Fished GN=gillnet,

(Sallwater, S=spear,

No. in

Total
Hours Houts

Intertidal, G=gaff, Units Fished Fished
South Creek, D=dipn€t, of perunits (geafx Sockeye Coho Chum pink

Subsistenc€ Saltwater

1 0.25 0.25
1 0.25 0.25
6 2.5 15
326

Gear
1

Jun-27 9:00 1 Subsistence Neva Creek 6
8

2
20

3
2

'12

0

6
1

2
24

1

35
7

0
3

3
20

2
30

Jun-29 10:00 1 Subsisl€nce Neva Creek G
Jul-01 10:45 6 Sport Intertidat R
Jul-02 3 Sport interlidat R
Jul-tx 2 Subsistence Neva Creek c
Jul-05 10:30 5 Sport Intertidat R
Jul-08 11:00 4 Srcrt Intedidat R
JUF'I1 19:15 4 Subsistence Saltwater BS
Jul-12 13:30 5 Subsistence Sattwater GN

00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00

5 1.5 7.5
428
133
111
133
5 2 10
428
212
1 3.5 3.5
3412
111
2
144
'| 2.5 2.5
6530
212
1 0.3 0.3

Jul-'12 5 Subsistence Intertidat cN
Jul-13 11:00 5 Spon Intertidat R
Jul-14 '11t00 4 Spori Inlertidat R
Jul-15 12:30 5 Subsislence Neva Creek c
Jul-15 14100 3 Subsislenc€ Saltwater GN
Jul-15 17:00 3 Sport Intertidat R
,Jul17 11:45 3 Subsistence Saltwater cN
Jul-17 13:00 4 Subsistence South Creek G & D
JuF17 17:00 3 Subsislence Intertidat GN
Jul-17 17:30 2 Sport Intertidat R
Jul-20 11:00 1 Sporl Intenidal R
Jul-21 14:10 6 Spon Intertidat R
Jul-21 14:30 2 Sporl Intertidat R
Jul-25 11:35 1 Subsistence Neva Creek G
Jul'25 3 Sporl Inlertidat R
J!l-29 Subsislence Neve Creek G
Jul-29 19:10 2 Subsislence Neva Creek S
Jul-31 Subsistonce Neva Creek G
Jul-31 10:20 2 Sporl Intertidal R
JuF31 14:15 3 Spod Intertidat R
Jul-31 14:15 4 Sport Intertidat R
Aug-04 Subsistence Neva Creek G
Aug-11 8:45 1 Subsistence Neva Crcek c
Aug-16 14:00 4 Spod Intedidat R

1

2
3
4

1130
8

0.75 1.5 1

4126
4 16 8

11

0

0
0
0
0

0
0
0
0
0

0
0

0
I
0

117
45202

A'rg-17 18:40 1 Subsistence Neva Creek q 1 2 2 1E 0 0 0
fo

000
000
000

12000
134 1 5 0

0000
7000

129000

33
18.5 18.s

77Intertidal GN
South Cre€k GED
Neva Creek G

BS
GN

1

4
2
2
7
1

0
3.8

1
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Neva 2005

Weir and lVeir-hased Mark-Recapture Estimate of Total Escapement: In 2005, the

Neva weir was operated from June 20 through Septcmber 25 (Table 17). Thc weir count

totaled 5,212 sockeye salmon - 4,970 adults and 242 jacks. The first sockeye passed on

June 26 and thcre were still a few sockeyc passing when the wcir was pulled. An
estimated 5 1 sockeyc (48 adults and 2 jacks) entered the lake after the weir was pulled

(Table I l) bringing the 2005 sockeye escapement estimate to 5,263 (5,018 adults and 244
jacks). The midpoint ofthe sockeye escapement was August 2. The middle 80% ofthe
sockeye escapement was between July l7 and September l0' Weir counts of other

species totaled 301 coho salmon (including I5Tjacks), 158 pink salmon, 0 chum salmon,

8 cutthroat trout, and 390 Dolly Varden char.

Weir operations went rclatively smooth in 2005. There were nine days ovcr the course of
the summer that the weir operator closed the weir when he was attending to other

business. There were no instanccs when salmon were suspected to have passed through

the weir uncounted although there was a lot ofblack and brown bear activity and wolf
activity at the wcir and evidence ofpeople fishing at the weir this ycar'

Many of the sockeye salmon observed at the weir this year appeared stressed by warm

water tcmperatures and low flow conditions that persisted through much of the sufilmer.

On July 17, 2005, there was a rush of 1,165 adult sockeye salmon through the wcir and

an arl<litional l8 sockeye died at the weir before the operator pulled pickets and countcd

them tbrough in batches. Other occasions with adult sockeye dying at the weir were I on

July 21, 14 on August 10, 19 on August 11, 5 on August 31, 1 on Scptember 2, 8 on

September 10, 2 on Septcmber I l, 3 on Septembcr 14, 3 on September 17,2 on

September 22, and 3 on September 24. Thus, a total of79 adult sockeye salmon died at

the wcir in 2005 which is an unusually high number compared to other years and is

apparently related to the stress of low flows and warm watcr. A die-off of 100 or more

pre-spawned sockeye salmon was observcd in Neva Creek on August 14 and 15. These

fish were strandcd and died in the shallow, braided, section ofNeva Creek several

hundred feet below the weir. This is the same area that a die-off of 130 sockeye salmon

was observed on August 13, 2004.

The weir-to-spawning area mark-recapture study 10 validate thc accuracy ofthe weir

counts was limited to one recapture trip in 2005 due to limited funds and funding that

ended in Septembcr. The weir operator finclipped 22 percent of the adult and 28 percent

of the jack sockeye salmon counted through the wcir (Table | 7). OnAugust3l, 19

percent of the adults (63 of326) and 30 percent ofthejacks (3 of 10) were found to have

been marked at the weir. There was not less than a 5% probability that the proportion of
markcd fish in the inlet stream (66 of 336, 19.6%) was lcss than that marked at the weir
(1,148 of5,212, 22.0%). The one{ailed exact binomial test for goodness-of-fit (Sokal

and Rohlf, 1995) p-value was 0.1615. Thus, the 5,263 expanded wcir count (Table 1 1) is

considered to bc the best estimate of the escapement ofadult andjack sockeye salmon

into Neva Lake in 2005.
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Visaal Survey Counts: In 2005, rcgular surveys were not done to count sockeyc salmon
in the outlet (Neva Creek), inlet, or lake bcyond those reported above in the "Weir and

Weir-based Mark-Recapture Estimate of Total Escapement" section.

Age, Sex, and Length Composition: ln 2005, over 1,200 sockeye salmon were sampled
for age, sex, and length through the course of weir operation. This sample size exceeded
the study plan for a seasonal total of 600 fish sampled with weekly sampling goals based

on the historical weekly proportion of the 2002 to 2004 escapement. For this analysis wc
report on an escapement-weighted subset of 600 of the fish sampled.

In 2005, based on a sample of444 fish with ageable scales, and percentagcs weighted by
the weekly escapement, we found that 86% ofthe sockeye escapement were "one chcck",
age-1., fish. The main age classes were age-t.2 (43%), age-l.3 (40%), and, age-2.2 (11Yo;

Table 18). The sex composition was 400/o males.

Tablc 18. Age composition of sockeye salmon in the Ncva Lake escapement, 2005.

Brocc Year and Age CIass

2JO2 2031 2001

L1 T2 2J

2000 2at)a 1999

r.3 -J 'r:.

Male
sample size

St.l. Errcr

Sample Srze

SLd. Error

AlI Fish
Sample size

_12 89 8

3.1 15.8 1.6
1.3 2.4 0.6
t14 831 A6

724
26_9
2.8

7,1r3

12 213 I
3.3 42.1 1.6
1.3 3.1 0.6
114 2t245 86

a1 a

2.'! I.6

r02 12
23-8 1.l
2.6 2.3

7,244 406

189 2A

39.9 10.9
3.0 2.5

?, a99 5l:

1

t.2
t.2

63

1

4,4
0.1

23

2
1.6
L.:

86

205
14.1
1.1

239
59.6

3-1

444
100.0

5.261

The average mid-cyc{o-fork length was 358 mm for the age-l.1jacks, 499 mm for the

age-1.2 fish, and 557 mm for the age-1.3 fish (Table l9).
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Table 19. Length composition (mm) of sockeyc salmon in the Neva Lake escapcment,
200s.

Brood Year and Age Class

2002 2C01 2AOr 2000 200c 1999

IJ .I.2 2- .t Ll
a.mhr.F,-l PF.

AII Ersh

Sample Size

Sld. Error

Std. Error

52s 565
15.5

81

519 565

12 I

52r 565
?. 5 <0.1
242

358 s00 395
4.9 :1.1 8.3
t2 a9 8

4 99
2 .',1

724

564
3.1
8l

550
2.5
102

557
2.4
189

503
4.4
205

522
2.5
239

524
2 -4
444

358
4-9

12

499 395
2.2 8.3
2r3 8

Age-l. fish dominated the escapement all four years (Table 20). Thc relatively high
proportion ofone-ocean fish in 2002 and 2003 contributed to the higher proportions cf
two-ocean fish and tkce-ocean fish in subsequent years.

Table 20. Age composition of the sockeye salmon escapement into Neva Lakc, 2002
throush 2005.

Year
Sample

Size

Age

0.1 't.1 1.2 2.1 '1_3 2.2 1.4 2.3 Tolal
2002
2003
200/.
2005

606
1,0s4

480
444

100%
1000/0

1000/0
'100%

o% 22% 450h 28Yo 4%
50/o 2%

16yo 40/o

400/0 11%

20yo 7'tyo
10yo 70yo
3yo 43%

o%
20k

ook
20k

o% 0%
1%

2%

Hamest Monitoring,' In 2005, as in 2002,2003, and 2004, the weir operator monitored.
subsistence effort and harvest in the Neva Creek and South Creek area by meeting with
fishers he obsewed in the area on his multiple daily trips between Excursicn Inlet and the
uieir site. He documentcd a subsistencc harvest of at lcast 590 sockcyc salmon in 2005
(Table 2l ). The reported harvest on State subsistcnce/personal use permits was 276
sockeye salmon in 2005 (Table 22). A harvest of 34 sockeye salmon was also reported
on Federal subsistence fishing permits in 2005. This was the first reported harvests on
Federal permits.
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Table 21 . Observed subsistence effofi and harvest of salmon in the Neva Creek/South
Creek area. Julv 3 to Aueust 13. 2005.

Gear
(BS=beach

seine,
LocalionFished GN=gilhet,

{Saltwater, S=spear,
Intedidal,South 6=gaff. Fished Fished

No. in Creek, Neva D=dipnet, Units of per Unils (gear x Sockeye Coho

717 11:50
7111 14t00
7116 10:00
1t17 13100
7122 10i00
7123 13:00
7129 15:00
8/5 10:00
8/5 1l:00
8/5 13i00
A/9 15:00
8/10 16:30

2004
2005

2 lntedidal
2 lntenidal
3 lntedidal
2 lntertidal
2 lnterlidal
2 lntertidal
2 lnlenidal
2 Neva Creek
2 Neva Creek
3 lntenidal
2 Neva Creek
2 Neva Crcek

BS
Cast Net

GN
GN
GN

GN
BS
G
G
BS
G
D

2
2

1

2

2280000
2430000
?120000
2230000
2230000
2280000
2280000

0.5 't 11 0 0 0
0.3 0.6 21 A 0 0
3340000
226000

0.5 110 0 0 0

Table 22. Observed and reported subsistence harvest ofsockeye salmon in the Neva
Creek and South Creek area, 2002 to 2005.

Reoo,led on State
Observed During Onsite Subsistence and Personal Reported on Federal

Year Harvest Monitoring Use Permits Subsistence Permits
2002 44 36 0
2003 274 87 0

312
590

397
276

0
34
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Pavlof 2004

Trap-to-Spawning Ground Mark-Recaptwe Eslimate of Total Escapement: Thc ttap
was operated at the top of the fishpass at the outlct of Pavlof Lake from June 23 to
August 22, 2004. All thc salmon, trout, and char that ascended thc fish pass on these

dates were counted. Counts totaled 234 sockeye, 867 coho, 799 pink, and 42 chum

salmon (Table 23). Eight hundred and fifty five Dolly Varden char and 23 cutthroat trout
were also counted. Jacks comprised 9% (211 of Ihe 234 sockeye salmon passed through
thc trap. There were no sockeye salmon that died in the trap in 2004.
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Table 23. Daily counts ofupstream migrating salmon, Dolly Varden char, and cutthroat
trout passed through the trap at the top ofPavlofLake's outlet fishpass, 2004.

Smkeye Sdke,€ lolai
cum oat! Daty

cud Perenl cc\o oarycoho Daly D.ity oaity Ddty Daiy

72

15

?
26

3

5

1

1

5

a

2

0
0

2

0

25

35

15

15

35 17 17
35 175 18

85 13

105 17 15
i0.5 17 13

6.5 17 r8

6.5 15 15

70 15 16
30 15?l

50 17 ?1.5
50 16 22.2
55 135 217

50 17 22.5
4.5 13 22

5.5 17 15
55 i7 15

55 17 i8g
50 17 i5.9

70 15 12

50 i5 13
45 16 2A

35 17 13

4A 17.5 ?0

;

5

22

3
1

1

1

2

11 5%

26 11%

164 72aA

2AO 85%
241 &%

226 97
226 9T%

224 97%

229 N%
23? 9S./o

232 vJ%

232 S9%
232 99%

t5
2D
32

25
26

36

42

23
u
16

23

31

32
33
61
51

n
26

22
15

2

5

In 2004, the first sockeye salmon passed on June 26 and the last on August 14. The
midpoint of the sockeye run was on July 13 and halfofthe sockeye escaped between July
3 and 15. The timing of the 2004 run was laterthan in 2003 and 2002 (Figure l4).
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.9
Eg 05
I4 nr

0.8

0.7

0.2

0.1

0.0

6t12

Figurc 14.

7t'to 7t17

Date

7t36/19

Cumulative proportion of sockeye salmon counted through the Pavlof
outlct fishpass, 2002,2003, and 2004.

All (100%) of the sockeye passcd upstream ofthe trap were marked with an adipose

finclip clip as part ofthe trap to spawning ground mark-recapture study. Two marked

fish werc recaptured in the trap and re-relcased - these fish had dropped back ovcr the
falls and re-ascended the fish pass.

Between July 21 and August 12, five mark-recapture trips were made to the main inlet
stream "study area" (Table 24). The study arca includes the fish schooled offthe mouth
of the main inlet strcam as well as those in the stream. All the sockeye sampled and

marked on the Jnly 2I-22 and July 25-26 dates were caught in a beach seine fished at the

mouth of the main inlet stream. One hundred and sixty-six (33%) of thc 508 sockeye

examincd on these trips had adipose fin clip yielding a simple Peterson escapement

estimate of 715 (CY 3o/o) sockeye salmon into PavlofLake (Table 24). Thus, thirty
percent (213 of715) ofthe sockeye salmon used thc fish pass to migate into the lake in
2004.
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Table 24. Mark-recapture estimate ofthe escapement of adult andjack sockeye salmon
in PavlofLake, 2004.

lMarkinq Data - from Trap on Outlet Fishoass:

Recaoture Data - from MIS lndex Area:
Date Number Examined
7 t21
7 t22
7 t25
7 t26
7 t29
7130

8t11
8t12

Total

Peterson Estimatea:
Number

715

Release Period
Total

Trap Count
234

Total Marked
234

Number with Marks
45
1'l
20
16
37
20

ai

4

?
166

CV
3%

173
31

96
73

5
o

!
508

S.E,
24

8/6
8t7

Percent Marked
26%
35%
2't%
22%
54V.
480/0

89Yo

60%
67yo
500/0

33%

Chapman's modification (Seber 1982):

; (M+lXC+l)
(R+l) var(\)--: 

-(R+1)'(n+2)

Stream Mark-Recapture for Indexing Escapement: In 2004, project personnel
completed the five, two-day, mark recapture trips to the study area in the main inlet
stream dcscribed above. The modified Jolly-Seber estimate ofsockeye spawning in the
main inlct steam study area was 701 (Tablc 25). Standard enors could not be calculatcd
since estimates of survival (<D) were grcater than one in trips 2 and 4. I do not know if
this is due to enors in our record keeping or methods. Most of these fish werc in and off
the mouth of the main inlet stream during the first trip on J:uJy 21-22. Based on these
estimates, 98% (701ofthc 715 escapement) spawned in the study area in the lower part
of the main inlct stream from late-July to early-August.
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Table 25. Mark-recapture index ofthe abundance ofadult andjack sockeye salmon in

Pavlof Lake's main inlct stream study area, 2004'

Pel€rson Estimates lor eacn I no:

Number of Number of Numb€r of Total Petelson

Trip

New Fish New Fish Recaplur€s

Mark€d on Marked on on DaY 2
Number Eslimal€

Csught on iorTtiP

July 2*26
July29-30
Aug.6-7

158 63
109 139
36 27

415

'113

143

24 67

27 166
12 39
936

44.89 10.8%
s5.96 14.6v'
20j3 17.A%

Modif i€d Jollv'Seber Estimates:

Number
Caught

Tolal
Numb€t

Ni-

Est. for

0= Br =
Mr+L/ B= B

M = (M- Ni+1 - ros(0i
i,,larks from Marks fiom

-91
-7

9

221 38 559

248 144 655
63 48 113

7 65 54 143

3E
40 104

31728
2738

Trip

2
3
4
5

T

)uly 2$26
July 29-30
Aug.6'7

Aug. 11-12

96 1.363 -106

380 0.178 -3

86 1.179 10
'119 0.000 0

Total= sum(B') = 707

-l 

mles in trips 2 and 4 were greal€r than on€-
stand€rd errol estimates could be calculated sll

Foot/Boat Survey Cazn ls.' No bcach spawning sockeye. salmon were observed in the

fut". S*t"y" simon were observed milling off the main inlet stream in mid- to late-

Jd. ih;;;"fiJ *ere difficult to see and no counts were attempted. Formal foot-survey

counts were conducted in the main inlet stream on July 19, 21, 30, August 6, 11, 12, and

il if*t" 26). The highest count of sockeye salmon in the-MIS study area was 171

r".["V" *f"j"" taveriged across three observers) on July 30' This peak survey count

was 24yo of the715 fish escapement. The sockeye salmon appeared to have movcd from

the lake to the main inlet stream on July 28 or 29. The run was essentially over on

Ausust 19.
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Table 26. Foot survey counts ofsockeye salmon in the main inlet stream study area,
Pavlof Lake, 2004.

Count--o
0
0

2
2

0
0

2
t
;

a
0

2

2

10'1 97
96 93
99 95

53 48
82 72
68 62
61 56
66 59

115
110
ttJ

93
89
9'1

43
oz
55
50
5?

190
128
206
175

3

4

4
4

184
126
192

122
1't2
117

4

4

;

68

Observer Count Average
upstream Downstream

Date

Average

Jul21 Ben Van Alen
Myron Murphy

Average

J ul-25

Jul-26

Jul-30 Ben Van Alen
Bill Dalton, Jr.
Jerome Abbott

Average

Jerome Abbott
Myron Murphy

Average

Aug-06

Aug-11 Eli Sheaktey
Jerome Abbott

Average

Aug-12 Ben Van Alen
Eli Sheaktey
Jerome Abbott
Kyle Brownlee

Average

Aug-19 Bill Datton, Jr.
Eli Sheakley
Jerome Abbott
Myron l,4urphy

- no counts made/recorded -

- no counts made/recorded -

187

199
17'l

119

1_1_1-

115

4

ll

i



Age, Sex, and Length Composition: Sixty-thrce percent of the 82 ageable sockeye

salmon sampled at the trap were age-1.3 and 35% wcre age-1.2 (Tablc 27)' Age-1'3 fish

were the dominant age class all three years (Table 28). The average length of the age- 1.3

fish was 576 mm (Table 29).

Table 27 . Age and sex composition of sockeye salmon sampled from the trap at thc top

of the outlet fishpass at PavlofLake,2004

Brood Year and Age Class

2AAO 19 9 9 7998

I,? 1.3 1.4

Male
Sample Size
Percent
Std. E!ror

Eema Ie
sample si ze
Percent
Std. Error

AlL F iSh
SanpLe Si ze
Percent
Std. Error

1

9.1
3.5

2A
25 -8

't .2

2'l

'I .4

3A
41.6
1.4

24

4.3

54
63 .2

't -4

1

1.9
7.9

1
1.9
1.9

38
52.6

'7 -6

44
47.4
1.6

B2
100.0

Table 28. Age composition of sockeye salmon sampled ftom the trap at the top of the

outlet fishDass at PavlofLake, 2002,2003 ' 
and 2004'

SampIe
Y si t.2 1.3
2002
2003
2AA 4

49
233

B2

2Z
5ti

332

94t
9?Z
669,

10 01
100?
100?

0?
1%
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Table 29. Length composition (mm), by sex, of sockeye salmon sampled from the trap
at the top ofthe outlet fishpass at pavlof Lake, 2004.

Br:ood Year and Age CIass

Male

Feinale

Al1 Fish

2000

12

539
4-1

'1

Total

514
4-6
38

531
6.0

44

1999 1998

1.3 r.4

Avg. Lengah
Std, EIror
Sample Size

Avg. Lengtll
Std. Error
Sampie Si ze

Avg. Length

SampIe Si ze

586
4.2

30

s65

I

50 7 565
1 .'l 4.A
20 24

:rrj 5/L 565
6.s 3,4
2'7 54 1

553

82

Hoktaheen 2004

Stream Mark-Recapture for Indexing Escapement: Between September 3 and 23,
2004, live independent, two day, mark-recapture trips were made io the study area in
upper Hoktaheen Lake's main inlet strcam. sockeye salmon were caught using seines at
the mouth and dipnets in the sheam. when summed across all trips, 7i7 sockeye salmon
were marked, 359 were examincd for marks, and 144 marked fish were recaptured. The
modified Jolly-Seber estimate ofthe total sockeye abundance in the main iniet stream
sludy area was 565 (cY 4.4o/o; Table 30). Mcst ofthc sockeye salmon that spawned in
the main inlet stream were in or offthe mouth of thc stream in earlv-September as we
observed in 2002 and 2004.
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Table 30. Modified Jolly-Seber estimate of the abundance of adult sockeye salmon in
upper Hoktaheen Lake's main inlet stream study area, 2004'

Pde6on Esbmst€s tor eacn lno:

Nlmberof Numb€.ol Numberof Total PoteBon

N€w Flsh NewFish Rec€plure Number Estrmaie

Mafted on Maircn on s or Dav2 Caughton rorTriP

r.e.No. _Dqte-s . Day 1 lT4 oay 2-- tR) -- Dav 2 !9I rN'ie- sF 
ll *- 

cv 0r;L
1 Sepl 3-4 zat
2 SePt. 7-8 149 56 34 90 389 44 65 115%

3 s€pi 12-13 106 38 19 57 309 19 42 160%

4 Sept 17nS 47 1f 22 39 82 BO2 9 7%

5 sEpi-22-2X A 5 2 7 23 775 X37%

rvarxs Ma*s t\4afts
froh Tip rrem TdP from TdP Est. for

1

0=ML{r / B=Ni+1- B'=B
3

67
38

0

0.654
0.206
4.201
0.000

205 112 3S9 213

144 93 309 200
64 40 a2 52
13 12 23 21

112
32 61

03

2
3

5

S€pt.7-8
Sepi 12n3
s€pi. 17'18
Sept. 22-23

55
'19

rola =sum(B')= 565

Four mark-recapture trips were completed in 2004 in the study area in the upper third-of 
.

uDoer Hoktahe;n Lake's outlct stream. Between Septcmber 14 and28,241were marked'

lib *e.e examined for marks, and 43 were recaptured. The modified Jolly-seber

estimate of sockeye spawning in this outlet stream study area was 251 (CV : 6'8%; Table

31). As in the -uin inl.t ,tr"i-, thefe did not appear to be many new fish arriving in the

study area aficr the first mark-recapture trip.
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Table 3 l. Modified Jolly-Seber estimate of the abundance of adult sockeye salmon in
upper Hoktaheen Lake,s outlet stream study area, 2004.

Number oI Numberof Numberof Totat peterson
NewFjsh New Fish Rscapture Number Estimate

l'rark€d on Marked on s on Day 2 Caughton for Tip
D3y 1 (lV) Dav 2 iR) D,w ? r.\

45

124

38

2 Sept. 18-13
3 Sept. 23-24

Sepi. 1&19
Sept. 23-24
Sept. 27-28

from Trip frcm Tnp

40 137 21.98 16.0%
20 86 21.A7 25.40/"

m = Tola Ni-

Recaps. Est for {=M'+l/ B=Ni+1- B.=B

53
2A

25
14

15
64 SePt.27-28 23 9 s 1a 59 ts.ti 25_s%

rvlodifi ed Joltv-Seber Eslimates:

iiom Tdp
3 T

37 78 37 137 6561242ft6rj37
111332 15 59 28

Caught

0.454 20 29

Total= sumle'1=--- 251

Comparison ofAbundance Indices - 200r to 2004: Thc peterson abundance estimate of
sockeye salmon in the main inlet stream study area in early september was 49g in 2004
compared to 1,840 in 2003, 737 in 2002, and 660 in 2001 iruut":21. In the outlet stream
study area, the abundance index was 137 fish in 2004 compared to 210 in 2003 and 233
in 2002 (Table 33).

Table 32. Abundance index of sockeye salmon in Hoktahecn Lake's main inlct stream
from the first two-day mark-recapturc trip made in early-Septembcr in 2001,
2002, 2003. and 2004.

Date
Marked

Number
Marked

Date
Examined

Number
Examined
for Marks

9t4 132

Number Peterson
Estimate

6609/3 178

9t5 312

9/3 202

Year

2001

2002

2003

2004

737

1840

498

13%

6./.

7%

8'/o

102

'l14

67

242

496

166

9/6

9t5

9t4

9/4 425
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Table 33. Abundance index of sockeye salmon in upper Hoktaheen Lakc's outlct
stream study area from mid-September two-day mark-recapture trips in 2002,
2003, and 2004.

Year
Date Number

Marked Marked

Number
Date Examined

Examined for Marks
Number Peterson

Recaptured Estimate

2002

2003

2004

9117

9t17

9i 18

9/18

9/18

9i t9

9./"

24Yo

16%

62

48

40

140

42

53

37 233 20

I 210 50

15 't37 22

Fool/Boat Survey Counts: In 2004, boat and foot surveys were made to count live
sockeye adults in the main inlet stream and outlet study areas on days whcn mark-
recapture sampling was donc (Table 34). As in 2002 and 2003, we observed adult
sockeye spawning only in the upper lakc's main inlet stream and outlet. No sockeye
salmon were observed in lower Hoktaheen Lake in a boat survey around the lake on
September 17,?004. Thirty three sockeye salmon werc observed swimming along the
southeast shorc of upper Hoktaheen Lake during a boat survey on September 27, 2004,

the projects last day in the ficld. The lake :is stained dark from tannin and it is difftcult to
sce salmon if they are more than one or two meters deep. We did not attempt to count the
sockeye schooled offthe mouth ofthe main inlet stream since they are difficult to see and

swim in and out ofview yielding variable and unreliablc counts.

Tablc 34. Boat and foot survey counts of live adult sockeye salmon in the Hoktaheen
Lake svstem" 2004.

Upper Lake's Main
Inlet Stream- Above
lndex lndex
Area Area

Outlet of Upper Lake
Below
Index Index
Area Area

Hoktaheen
Creek Total Total

LOWer
upper Lake
Lake€ Totat

304
242
217
'165

I 16
69
87

058

87
23
66
79

762
12 75

549
978

646
772

91 214
33 209
25 192
23 141
I 108

54
41

'19

'15

9112
9t13
qt't 4
9t15
9t17

9t4
9t7
9i8

9i 18
9i 19
9t22
9t23
9124
9t27 7 85 33 124

"These fish were all observed along the southeast shore of the lake.
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Consistent with the mark-recapture estimates (Tables 30 and 3l), the survey counts were
higher in the main inlet stream than in the outlet until late in September (Table 34).

Adult Age, Sex, and Length: Sockeye salmon were sampled for scales (age), sex, and
length data both from the main inlet strcam (147 ageable scales) and the outlet (95
ageable scales) study areas. In thc main inlet stream, age- 1. fish comprised 96% of the
sample and 53olo were age-1.3 (Table 35). In the outlet stream, age-1. fish also compriscd
96% ofthc sampie but 55% were age-1.2 (Table 36). The inlet stream sample included
only two age-l .l jacks and few were observed in our mark-rccapture sampling.

Table 35. Age and sex composition of sockeye salmon sampled in the main inlet stream
to upper Hoktaheen Lake from September 3 to l7 ,2004.

Brood Year and Age Class

2001 2000 1999 1999 7998

1.1 1.2 1.3 2.2 2-3

Male
c:ri-I6 cl26

Percent
Std. Error

Fema l" e

Percent
Std. Error

Percent
Std. Error

2
2.5
1.1

2

2-5
L.1

33
18.1
4,0

34
22 -A
5,0

68
40.3
5,7

36
25.4
5.2

33
21 .6
5.5

69
52 .8
5.1

2

0.6
0.4

2
0.6
4.4

3
1,9
1.3

3
1.9
i.3

3.7
1.8

'14

4',7 .9
5.7

'12

52 .1-

5 -'l

r41
100.0
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Table 36. Age and sex composition of sockeye salmon samplcd in the outlet strcam of
upper Hoktaheen Lake from Septembcr 14 to 27 ,2004.

Brood Year and Age Class

2000 7999 1998

1.? 1.3 2.3 TotaI

Ma Le
Sample Size
Pe rce nt
Std. Error

Fema le
Sample Size
Percenf
Std. Error

Percent

30
21 .4

6.5

I'7
21 -8
?.0

4'7

55.3
6.8

30
24 -5
3.9

14
11 ,3
6.i

44
47.'l
6,8

1

0.5
0.5

3
2.4
1.6

4

3,0
1.7

61

6.1

34
4'7 -6
6.1

100.0

About halfthe fish werc age-2. in 2001 and 2002 but age-l. fish dominated the samples

from the main inlet stream in 2003 and 2004 (Table 37)'

Table 37. Age composition of sockeye salmon sampled in the main inlet shcam and

outlet ofupper Hoktaheen Lake from 2001 to 2004'

Year 1,1

Sample
Size 2.21.2 2.3 Total

Main Inlet Stream:
2001
2002
2003
2004

Outlet:
200'1

2002
2003
2004

19% 29%
25% 24%
5% 90%

460/o 47%

95
218
262
147

1%
1Yo

4V, 18%
44v,

1V,
1%

100%
100v,
100%
100%

100%
100%
1

29o/o

7%
20/o

4%

9%
3%
4Yo

213
149
95

OYo

- not sampled-
370/0 37% 16Yo

18"/" 77vo 2%

49Yo

Theaveragelenglhofsockeyesamplcdfromthemaininletstreamwas525mmandfrom
the outlet stream was 524mm (Tables 38 to 39).
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Table 38. Length composition (mm), by sex, ofadult sockeye salmon sampled in
Hoklaheen Lake's main inlet stream from September 3 to ll , Z}Oq.

Brood Year and Age Class

2047 2000 1999 7999 1998

1.1 \.2 1.3 2.2 2.3 Tota l

Male

Female

Avg. Length
Std. Error
Sample Slze

Avg. Length
Std. Error
Sample Size

Avg. Length
Std. Error
Sanp1e Size

15.0
2

355
15.0

2

489
6.1

33

483
4,1

34

486
3.5

68

566
3.7

36

3-9
33

55 9

2.8
69

4 9B

2

498
22.5

2

569
1.3

3

538
3.3

3

5s3
8,6

6

531
6.4

14

52L
4,6
't2

525
3.9
741

Table 39. Length composition (mm), by sex, of sockeye salmon sampled in the outlet
stream ofupper Hoktaheen Lake from September 14ao21,2004.

Brood Year and Age CLass

2004 1999 1998

1-2 1.3 2.3

Ma.l e

Female

A11 Fish

Avg. Length
Std. Error
Sample Si ze

Avg. Lengrh
Std. Err:or
Sarnple Size

Avg, Length
Std. Error
Sample Size

s06
4.r

30

482
4.5
r'l

496
r.6

41

568
3.8

3A

54 9

5.8
I4

558
3.4

4A

550

.L

s5B
5.0

3

558
3,8

530
4.6

61

513
6 -'l

34

4.0
95

Limnology 2004

Ligh4 Temperature, and Dissolved Orygen pmJiles

An underwater photometer was used to record the incidcnt light levels in Neva, pavlof,
and Hoktaheen Lakes at 0.5 m intervals flom just bclow the lake surface (depth 0.0) to'
thc depth with about 'l% ofthis subsur{'ace reading (Table 40).
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Table 40. Light meter and secchi disk rcadings at Stations A in Neva, pavlof, andHoktaheen Lakes, 2004.

Light [4eter Readings (pmd s

.3
0.5
1.0
1.5
2.0

3.0
3.5
4.0
4.5
5.0
5il

6.0
6.5
7.0

8.0
8.5
9.0
9.5
10.0
10.5
11.0
1'1.5
12.O

12.5
13.0
13.5
14.0
14.5
't5.0
15.5
16.0
I o.J

-750..1

-675.7
-558.6
478.3
463.2
-488.3
489.6
440.0
-361.1
-279.0
-227.0
-216.6
-150.4
-1'16.6

"85.8
-79.5
-s5.4

-51.0

-22.5
-17.5
-12.8

-9.8
-7.0
-5.6
-5.5

-1.8
-1.4

-o.7

-252.9
-280.8
-25't.6
-231.5
-221.0
-211.2
-197.4
-197.5
-180.8
-162.3
-148.8
-138.6
-122.7
-107.8

-83.r
-78.4
-64.1
-55.6
-50.2
47.4
42 ',)

-38.5
-35.6
-3? q

-31 .1

-29.1

-38.4
-30..t

-23.3
-17.1
-14.3
-12.9
-10.3

-8.1
-6.4
-5.4
-3.0
-2.3
-1.8

-1.5

-1.0
-0.8
-0.7
-0.6
-0.6
-0.5
-0.5
-0.5
-0.5
-o.4

-1051.2
-u7.7
-occ.u
-540.7
444.8
-352.9
-294.7
-228.A
-182.7
-151.7
-129.1

-94.8
-74.1
-52.0

-90.8
-u.7
-21 0
-5.0
-3.3
-3.8
-3.6
-2.5
-1.8

-11.7
-6.0
-2.8
-2.O

-1.2
-0.6
-0.4
-o.2
-0.1
-0.1
-0.1
-0.1
-0. 1

0.0
0.0
0.0

-23.4
-13.2
-13.0
-3.9
-0.4

4-2.7 -83.3
-2.O -73.9
-1.5 -49.5
-1.2 -42.4
-1.0 -29.5
-0.9 -23.3
-0.7 -16.8
-0.6 -17.9
-0.5 -7.0
.0.3 4.6
-0.2 -2.2
-0.2 -1.2
-0.'t -0.8

fh9 
19an 9uglrotic zone depths (E ZD) were 15.8 m in Neva Lake, 7.1 m in pavlof Lake,

and 4.1 
_m 

in Hoktaheen Lake (Table 4l). These EZD's were similar to those observed in
these lakes in 200? and 2003,
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Table 41. Euphotic zone depths in Neva, Pavlof, and Hoktaheen Lakes' 2004'

Pavlof Jun-23
Jul-17
Aug-18
Oct-15

10.4
7.3
6.0
4.6

Hoktaheen 5.1

41

Vertical temperature stratification was evident in Ncva Lake from the first sampling on

lorr" tO to tft. last sampling on Octobcr 12 (Table 42)' The epilimnion extended down to

about 6 m on the July i4 and August 29 sampling dates' The lowest reading in the

t *oti.nio.t *u. +.i 'C. ttte pcicent 02 saturation was above 80% at all depths down to

8'm in the June, July, and August trips (Tab1e 36)'

Vertical stratification in temperature or dissolved oxygen was evident but less

p.orro*""Jrn the 8 m deep PavlofLake (Table 43)' The temperature averaged 14 4'

ie.+, *O 16.3 'C on the Junc, July' and August trips The percent Or saturation

incrcased from June to August.

VerticaltemperafurestratificationwasevidentinHoktaheenLakeinearly-Septemberbut
not in late-September (Table 44). The epilimnion extended down to about 7 m on

i"pi"-i.tl.'rrte hypolimnion'remained below 6 'C in September' Compared to Neva

iul.. ,h" o.r."rr, Oz saturation was lower ncar the surface but higher at depths'

Jul24
Aug-29
Oct-'12
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Table 42. Temperature and dissolved oxygen profiles for Ncva Lake, 2004.

2 14.5
3 14.4
4 13.2
5 12.7
6 12.1
7 9.9
8 8.0
s 6.9

10 6.2
11 5.6
12 5.3
13 4.9
14 4.4
15 4.7
16 4.6

1E.7 10.0
18.7 10.0
18.6 10.0
18.5 10.0
17.6 10.0
14.3 10.0 10.3
11.5 9.8 10.3

8.9
8.1
7,2
6.3

85% A6% 85%
a2% a5% u%
76% U0/" 79%

1150/. A2% 7A%
1214h 15% 73Va
'113% 106% 690/.
99% 89% 620/
76% 74% ss%
54% 66% 46%
61% 55yo U%
48vd 40% 23.1,
25'/. 21% lsak
-1./. f% 1'k

-19% -9% -7y,
-14% -7%

690/0 94%
59% 62%
52% 62%
280k 45yo
-10% 1%

19.6
19.6
19.2
17_A

J5.0
12.3
10_3

8_7

7.4
6.5
6.0
5.7
5.3
5.1

9.7 9.6
4.3 9.4
7.3 8.7
6.7 7.5
6.3 6.9
6.0 6.4
5.6 5.9

8.6
6.5
8.9
8.8
9.3

4_2

3.3

1_2

7.8 8.0 9.6 U"/"
7_5 7.9 9.5 830/0
7.0 7.8 9.0 85"/"
11.1 7.6 8.8 83%
12.2 10.9 8.3 86%
12.1 10.8 7.8 S1V.
11.1 9.7 7.1 ATyo
8.8 8.4 6.3 73%
6.5 7_f 5.3 6570
7.5 6.6 4.0 57%
6.0 4.9 2.A 4S%
3.2 2.6 1.8 33%,0.1 1.3 0.1 25%
-2_4 -1.1 -0.9 1g/"

-1.6 0.9 90k17 4.5 5.3 "2.1 -0.9 -t.A -t6o/" -7%

Table 43. Temperature and dissolved oxygen profiles for pavlof Lake, 2004.

2
3
4
5
b

16.0
15.3
14.8
12.0
11.2
10.9

14.2
17)
15.8
14.3
13.5

17.5
't6.1

16. t
15.2
13.9

5.0
4.2
3.5

6.5
5.7
5.1
2.8

9.0
6. t
6.1
4.5
0.1

74%
69%
55%
46%
3A%

%O2 saturation = (dissolved oxygen) i (0.005399 * temperature'z - 0.381784 * temperatwe + 14.571252\
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Table 44. Temperature and dissolved oxygen profiles for Hoktaheen Lake, 2004.

2
3
4
5
6
7
8
I

10
1'l

'13

14
'15

16
17
18
19

14.4
14.4
13.7
12.2
9.4
8.1
6.9
5.9
55
5.2
4.9
4.7
4.6
4.6
4.5

4.5
4.4
4.4
4.5
4.5
4.5
4.5

9.7
9.7
s.7
9.7
9.6
9.5
9.2
8.9
8.6
8.1

6.3
5.8
5.4
5.0
4.7
4.6
4.6
4.5
4.5
4.5
4.6
4.6
4.6

10.1 7.6

8.1 8.9
8.0 8.9
8.0 8.7
a.7 8.4
9.1 8.2
9.7 8.0

8.0 9.1 79Vo 80%

77% 7A%

75yo 760/.

760/" 74o/o

77% 72%
80% 700/o

a1% 65%
810 62%
82./. 59%
u% 560/o

asvo u%
83% 53%
82% 510/0

81% 50%
80v. 49'/"
80% 47o/o

80% 45Vo

79vo 42%
520 30%
240/. 19%
13Yo 11%
120/0 7%

80%

10.2 7.2
10.4 6.9
10.7 6.9
10.9 6.7
10.7 6.6
10.6 6.5
'10.5 6.4
10.4 6.4
't0.4 6.1
10.3 5.S

10.3 5.5
6.8 3.8
'7,1 t 4

20
25
30
35
40
45

1.7
1.6
1.)

1.5
0.9
0.6 9'/" 4%

50 4.6 4.6 0.1 " 
0.3 1% 2%

"%O?saturation=(dissolvedoxygen)/(0.005399'temperature'-0381784*temperature+14571252)

Secondary Production

Thc seasonal mean density (numbcr m-2) of macro zooplankton from vertical tows at

Stations A and B in Neva, Pavlof, and Hoktaheen Lakes was 3 I 1,3 1 1, 16,022, and

153,698 (Tables 4 5, 46, and 47). The wcighted biomass (mg m-2) was 582, 13, and 463,

respectively (Tables 45, 46, and 47). The samplcs were dominated by Daphnia in Neva

Lake, Bosmina in Pavlof Lake, and Cyclops in Hoktahccn Lake. The density and

biomass of zooplankton in Pavlof Lake was extremely low but the lake is only 7.5 m
deeo.
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Table 45. Density, size, and biomass of zooplankton in Neva Lake, June to octobcr.
2004.

tr4acrozooptankton Density {no./m^2), bydate
Weighted
Mean Wet Weighted

Seasonal Length BiomassTaxa 6hA 7124 A/29 10112 tvtean o/. (mm) (mg/m^2) %

Slation A;
Efg€s7ls
Epischura
Ovig. Eplschura
Diaptomus
Ovig Diaptomus
Cyclops
Ovig. Cyclops
Harpaticus
Nauplii

Bosmina
Ovig. Bosmina
Daphnia l.

OYig. Daphnia L

Daphnia r.
Holop€dium
Ovig. Holopedium
Chydorinae
Polyphemus

184,921 35,660 7,641
14,264 4,160 509

3,057 4,755 3,566

84,055 78,069 260/0 o_84
509 4,861 zyo 1.10

1,528 3,227 1y.

193.37 32y"
21.48 4%

5s.37 9%
3.87 1%

33't.32 540k
5.74 10/"

1.03 0%

108,507 12,481 12,736 16,811 37,6U 13Vo 0.401,019 0 0 5,094 1,528 .t% 0.52
116,149 79,640 152.827 225,166 't43,446 48yo 0.73

2,038 594 509 2,547 1,422 \yo 0_94
509 0 509 0 255 o'/o 1.05

259,722 67,159 13,075 87,961
20,801 11,887 0 0

5,943 9,509 7,132 2,377

115,894 28,528 70,131 20,801

0.83 259.71 420/o

1 .06 33 .27 1qo

0.39 83.75 14%
0.47 4.94 1%
0.76 493.39 81%
1.05 3.00 0%

0%

0.32 0.14

1,783 594 o 7,132

0 t,189 0
594000

't20,054 131,347 255,56.t 273,391
1,783

106,979 36%
4,172 30/o

6,240 20k

58,839 20%
2,377 1%

195,088 65%
743 0%
149 0%

149594

lmmatule .Clgdocera 40,754 17,236 32,094 29,037 29,700 10%
Totals ffi

Station Bl
Eryasilis
Epischua
Ovig. Epischura
Diaptomus
Ovig Diaplomus
Cyclops
Ovig. Cyclops
Harpatlcus
Nauplii

Bosmina
Ovig. Eosmlna
Daphnia L

Ovig. Daphnia l.

Daphnia r.
Halopedium
Ovig. Holopedium
Chydoinae
Polyphemus
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Table 46. Density, size, and biomass of zooplankton in Pavlof Lake, June to October,

2004.

Macrozooolankton Densitv (no./m^2), by date

- 

vvetonteo
Mean Wet Weighted

Length BiomassSeasonal
10/15 MeanTaxa

Station A:
Ergasi/is
Epischura
Ovig. Epischura
Diaptomus
Ovig Diaptortus
Cyclops
O\ig. Cyclops
Harpaticus
Nauplii

Bosmina
ovig. Eosmina
Daphnia L

Ovig. Daphnia L

Daphnia L
Holopedium
Ovig. Holopedium
Chydorinae
Polyphemus

1,494 7,429

00
2,140 9,212

6,079 380,073
o 11,292
0 '1,'1 89

34 2,919 2%

0 90%
o 2,v5 2a/.

102 96,784 80%
o 2,a23 2./o

170 340 0%

2.32 30/.

0.01 0%

83.31 93%
3.U 4vo

0.79 1%

2,717

34
306

883
0
0

0.49

0.70

0.31
0.36
o.73

0 0 1,189 0 297 00/. 0.31 0.26 0%

lmmature Cladocera O 238 58,244 O 14'621 12yo

Tow Depth (m) 5.5 5.0 6.5 5.0

Station B:
Eryasilis
Epischura
Ovig. Epischura
Diaptomus
Ovig Diaptomus
Cyclops
Ovig. Cyclops
Haeaticus
Nauplii

Bosmina
Ovig. Bosmlha
Daphnia I.

Ovig. Daphnia L

Daphnia L
Holopedium
Ouig. Holopedium
Chydoinae
Polyphemus

10,953 764 2,717

00340
s34 594 1,019

14,2U 2s,716 104.262
85 679 3,057
000

21 0.72 0.04 0%

3,609 3% 0.48 2.73 80/.

o"/"
8s 0-47 0.06 0%

637 1%

37,082 31yo 0.31 31.73 88%
955 1% 0.37 1-19 3lo
85 00/" 0.60 0.13 010

o%
o%

12A 0.28 0.09 0%

85

0

0
0

85
0

340

255 255 0

lmmature Cladocera 6,792 1,274 5,094 I
Totals 45,912 35.96

3.5 2.3 3.5
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Table 47 . Density, size, and biomass ofzooplankton in Hoktaheen Lake, September

2004.

Macrozooplankton Density
(no./m^2), bv date

- 

u""'g'',",.,

Sept.
Mean Wet Weighted

Length Biomass

Taxa 9i5 9/27 Mean % (mm) (mg/m^2) %

Station A:
Eryasifis
EpischuR
Ovig. Epischun
Diaptomus
Ovig Diaptomus
Cyclops
Ovig . Cyclops
Harpaticus
Nauplii

Bosmina
Ovig. Bosmina
Daphnia L

Ovig. Daphnia I.

Daphnia r.
Holopedium
Ovig. Holopedium
Chydoinae
Polyphemus

356,s97
4,160

41,603
'1,189

777 .94
19.56

134.87
13.45

4't2,464 384 ,531
2,972 3,566

13,075 8,321

s0,338 65,971
7,132 4,161

a2v.
20/.

140/o

10/o

0.76

o.47
0.58

80vo
1%

2%

14%
1"/o

Station B:

Ergasilis
Epischura
Ovig . Eplschura
Diaptomus
Ovig Diaptomus
Cyclops
Ovig. cyclops
HarpaticuE
Nauplii

Bosmina
Ovig. Eosmrna
Daphnia I.

OYig. Daqhnia L

Daphnia r.
Holopedium
Ovig. Holopedium
Chyda nae
Polyphemus

468,925
1,189

4,755

46,952
1,7 83

468,525
1,189

4,755

46,952
1,783

98%
ov.

1%

10%
0%

0.76 938.31 91%
1.26 7.02 1Yo

o.44 84.71
0.59 5.97

a%
1%

lmmature cladocera 13,670 '11,887 12775 3%

Totals ffi

lmmature Cladocera '1,783 1 783 0%

lotals ffi
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DISCUSSION

Neva Lake is a relatively small 36.I ha lake, but the Neva sockeye run has certainly been
larger than expccted with escapements of5,002 in 2002, I 1,393 in 2003, 9,513 in t004,
and,5,263 in 2005 (Table I l). These are the flrst estimates on record ofthe escapemcnt
ofsockeye salmon into Ncva Lake.

The subsistence and sport harvest ofNeva sockeye salmon was relatively modest.
Project personnel observed subsistcnce harvests of only 278, 312, and 59g sockeye
salmon in 2003,2004, and 2005, respectively, and a sport hawest of only 53 and 64
sockeye salmon in 2003 and 2004. The harvests reDorted on the State
subsistcnce/personal use permits were 87, 397, and 276 in thcse years (Tablc 22) which
suggests a tendency to underreport harvests on permits but more studies are needed to
quantify any differences between actual and reponed harvests. The harvest monitoring
done by personnel operating thc weir documents the observed harvcst and effort but a
formal stratificd sampling design (cochran 1977) would be needed to estimate the total
hawest and effort.

The commercial purse seine hawest of Neva sockeye salmon is unknown but few were
likcly harvested in 2002 to 2005 since there were no scine openings to the West in Icy
strait, sub-Districts 1 l4-21 and 114-23 (Figure 4), less than 300 sockeye harvested in a 1-
day opening at Homeshore (l l4-25) in 2005, and less than 50 sockeye harvested in these
years in four l-day openings in Excursion lnlct (114-80). I would not expect many Neva
sockeye to be harvested in seine openings across Icy Shait in the port Althorp (114_50),
Idaho Inlet (114-40), or Point Sophia (114-27) areas or in the point Augusta (112_14)
area' However, in 2001 to2005 relatively large runs ofpink salmon in northern inside
areas ofsoutheast Alaska resulted in an increase in days and boats that fished in the point
Sophia and Point Augusta areas. A few Neva sockeye salmon might migate through
these areas in route to Neva Lake. The commercial seine harvest ofNeva sockcye
salmon is probably greatest when Excursion Inlet is opened in August to targct clum
salmon retuming to the Excursion River as was done in thc 1980s and 1990; (Figure 6).
The Excursion River chum stock has dcclined since the mid-1960s (Figurc 5) una lt l.'
unlikely that runs will be large enough in the next ftw years to support a directed seinc
fishery.

Annual troll harvests ofsockeye salmon in District l 14 has averaged less than 2,000 fish
since thc 1998; some arc retuming to Ncva Lake and other small island and coastal
systcms in the northcm inside area ofSoutheast Alaska, but most are probably returning
to the large mainland rivers in Lyrn Canal and Taku Inlet. Beginning in 2000, the
Snettisham Hatchery has also had total returns of 100,000 to 500,000 sockeye salmon.

The Neva sockeye stock appcars quite healthy the past four years given the low
exploitation rate and relatively good escapcments in such a small lake. Factors
contributing to the health ofthe run includes the prolongcd, Iate-June to early-october,
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duration of the escapement into the lake, and the healthy mix of early-running inlet

stream spawning and of late-nrnning lake spawning popul ations . over 95 0/o of the run

has been composed ofage-I. fish suggesting that the sockeye juvenilcs are attaining the

threshold size to smolt after their first year ofrearing in thc lake and that the fry
production is not exceeding the lake's rearing capacity. Thc relatively high zooplankton

Lio,oass and p.oportion ofbaphnia in the lake is cerlainly good for sockeye production'

The distribution ofocean age-.1, .2, and .3 fish in the escapements promotes, and reflects'

the viability of the stock

Alaska Department ofFish and Game managers recognizcd the good hcalth of the Neva

sockeye run and incrcased daily and annual subsistence/personal use harvest limits from

l0 fisl in Z00Z to 25 frsh in 2003 and then to 40 fish in 2004. Subsistence fishing was

also extended through August 15 in 2004 from the June 1 to July 31 scason dates

provided in past years. The liberalization in harvest limits and season did not result in

any obvious- increase in subsistence effort and harvest. Howevcr, if effort and harvest

in6reases so will the need to monitor escapements. Federal subsistence hawest limits

default to these state limits so nearly all subsistencc fishing is done under authority of

state subsistence/personal use permits. The first reported harvests on Federal subsistence

permits were 34 sockcye salmon in 2005.

The migration of sockeye salmon into the lake is timed with increases in stream flow.

Thiswa-sparticularlyevirlentin2004whenwaterlcvelswerelowwellintoSeptembcr
and there were distinct pulses of fish through the weir with any increase in water level

(Figure 15). Shallow, warm, poorly oxygenated water contributed to the die-offof the

i:funuft sockeye salmon observed in Neva Creek on August 13,2004 and 100 or more

sockeye salmonon August 14 and 15,2005. Betwcen June 20 and September 2' 2004 the

Lt"pou*. of Neva Cieek around 0900 hour never got below l7'C (Figure l6)' In

200i, the water levels did not get as low as in 2004, nor tend to be as warm' but water

templratures did peak bctwee; 18 to 21'C in mid-August (Figure l7)' Bjomn and

n"i.". (f SS t) t ported that the preferred migration temperatures for sockeye salmon are

bctrveen 7.2 and 15.6 'C and McCullough (1999) reported thc upper themal tolerance for

spawning sockeye salmon to be 14.4 to l6.l 'C'

The watershed is relatively undeveloped but thc fish proccssing plant's diversion of watcr

out of the main inlet stream might exacerbate low flow conditions, and migration delays

and fish die-offs, during summirs with little snow pack and prccipitation' Beginning in

2005,thefishprocessirrgplant'sdiversionofwateroutofNevaLake'smaininletStream
was moderatei following renewal of the plant's water right by the State of Alaska,

Deoartrnent of Natural Rcsources.
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The weir-to-spawning ground mark-rccapture estimates were the samc as the weir counts

in 2004 and 2005 but in 2002 and 2003 I rclicd on the mark-recapture studies to estimate

the total sockeye escapcmcnt into Neva Lake. Tho wcir is overbuilt for this small stream

(Figure 18) but pickets were pulled and fish were passed by a non-project person during
peak sockeye passage days. This wcir tampering reflects a complication of operating a

weir in a scmi-remote location and thc value ofthe back-up mark-rccapture study for
assuring a reliable estimate ofthe total escapcment
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Figure 1 8. Photo of the Neva Crcck weir and trap, under construction, June 2003.

PavlofLakc proved to be a relativcly small producer ofsockcyc salmon. Sockeyc
escapemcnts were 1,350 in 2002, 1,474 rn 2003, and 715 in 2004. Sockeye escaped into
the lakc from late-June through early/mid-August, A radio tagging study (Van Alen
2005) and mark-recapture studies in 2002 (Van AIcn 2004), 2003 (Van Alcn 2005) and
2004 (this paper) confirmed that mosr sockcye spawn in the lower part ofthe lake's main
rnlet stream from latc-July to mid-August, The percentage of sockcye salmon that used
the fish pass to migrate into the lakc was <50% in 2002, 69"/, in 2003, and 30oh in 2004.
This variability in percent oflish using the fishpass makes it difficult to extrapolate the
count offish through thc fishpass to an estimatc of the total escapement into the system.

There has not becn any appreciable dircctcd subsistence or sport fishing on pavlof
sockeye salmon for over 30 years and the only appreciable harvcst occurs in commcrcial
purse seine fisheries in Icy Strait and Chatham Strait. Thc Pavlofsystem is a bctter
producer of coho salmon than sockeye salmon. Thcrc are too few sockeyc salmon to
support directed subsistencc fishing by more than a few families.

At Hoktaheen Lakc, wc were able to build on experiences in 2001 and 2002 to know
where and when to mark-recapture sockcye spawners (Conitz and Cartwright 2002; Van
Alen 2004). Keeping the fisherics crew at Hoktaheen during the month of Scptember
worked wcll in 2003 and 2004 sincc weather conditions in September are oflcn too poor
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to safely fly in and out ofthis small lake as needed for the multiple mark-recapturc trips.
With the fisheries crew on-site they were able to make the multiple trips needed for
modifred Jolly-Seber estimatcs of the sockeye escapcment in the upper lakes main inlet
strcam and outlet stream study areas. These werc the only two areas with any appreciablc
numbers of spawning sockeye observed. There might be areas of beach spawning but the
dark, tannin stained, water made it diificult to see fish in the lake. The sockeye
cscapement in 2004 was certainly the smallest observed from 2001 to 2004 (Tables 32
and 33). Only 565 sockeye salmon were estimated spawning in Hoktaheen Lakes main
inlet stream study area in 2004 (Table 30) compared to 3,438 in 2003 (Van Alen 2005).

The production ofsockeye salmon fiom Hoktaheen Lakes certainly appears to bc
moderate and limited by escapements and system productivity. Sockeye salmon likely
have a difficult time migrating from thc bay to the lower lake during low flow conditions
since there are times when a relatively high proportion ofthe run appears to be milling in
Hoktaheen Cove waiting a fieshet to raise water levels (E}. Davidson, ADF&G, personal
comrnunication 2004). There has been no commercial purse seining along outer yakobi
Island since 1973 (Table 3) so the only targeted fishing on this stock in recent years is by
subsistence users and, to a lesser extent, sport users. The habitat is pristine and protected
as part of the West Chichagof Yakobi Wildemess area. Perhaps the rearing capacif of
this tannin-stained lake is limitcd because most ofthe zooplankton are in an epilimnion
that is too warm forjuvenile growth in some years (Table 43). The euphotic zone depths
averaged 3.9 to 4.2 meters in 2002 to 2004 compared to euphotic zone depths of 10.6 to
15.8 at Neva Lake (Table 4). The high proportion ofage-2. fish observed in 2001 and
2002 (Table 37) reflects slow juvenile growth that is most likely a result ofpoor lake
productivity than ofhigh escapements and overcrowding by abundant fry andjuveniles.

1.

CONCLUSIONS

Sockeye salmon runs to Neva, Pavlof, and Hoktaheen Lakes have long been an
important subsistence rcsource for Tlingit families living in Hoonah and other
areas of northern Southeast Alaska.

This report summarizes thc sockeye stock assessment project findings from a
cooperative Hoonah Indian Association, Alaska Department of Fish and Game,
and U.S. Forest Service study. This project used a weir and mark-recapture
mcthods to estimate the sockeye escapement into Neva Lake in 2002-2005, a
fishpass trap and mark-recapture to estimate the sockeyc escapement into Pavlof
Lake in 20O2-2004, and mark-recapture to index the sockeye escapement in
Hoktaheen Lake in 2002-2004. Age, scx, and length data and limnological data
were also collectcd to help assess the status ofthese stocks. This is the third and
final report for the project FIS02-012; annual reports summarizing project
findings for 2002 and 2003 are repofied in Van Alcn (2004 and 2005),
resoectivelv.

2.
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3. At Neva in 2004, the sockeye escapement into the lake was estimated to be 9,513

-9,229 adults and 284 jacks - based on weir counts and validated with weir-to-
spawning area mark-recapture studies. In 2005, the sockeye escapement into
Neva Lake was estimated to be 5,263 - 5,018 adults and 244jacks. For
comparison, the Neva sockeye escapement was 5,003 (3,818 adults and 1,185
jacks) in 2002 and 1 1,393 (9,468 adults and 1,925 jacks) in 2003. Weir counts of
coho salmon were 58 1, 1,69 1, 83 1, and 301, and Dolly Varden w ere 287, 27 9, 96,
and 390, in 2002, 2003, 2004, and 2005.

Thc carly running sockeye spawn in the main inlet stream in August and
September and thc latcr running fish spawn in the lake in October and November.
The midpoint of the escapement through the wcir was August I I in 2004 and
August 2 in 2005. Averaged across 2002-2005, the mid-point of the run was
August 8 and 80% of the run passed from July l2 to September 9. Sockeye
salmon passed through the wcir as carly as June l0 and as late as Oclober 13, the
latest date the weir was opcratcd. Thc sockeye migration into the lake was timed
with rainfall events during the early/mid-summer low-flow pcriods. Die-offs of
pre-spawned sockeye salmon were observed during low flow conditions in July
and August in both the inlet stream and at a shallow braided section in the uppcr
part of the outlet stream.

The age composition of Ncva sockcyc salmon was mostly, 95+%, age-1. fish:in
all years. Jack (age-.1) sockeye comprised up to 24o/o of the cscapcmcnt.

The observed subsistence harvest of Neva Lake sockeye salmon was 44,278, 312,
and 590 in 2002, 2003, 2004, and2005. Subsistence fishers reported harvests of
36,87,397, and276 sockeye salmon on State permits. The firsl year Federal
subsistence fishing permits were fished was in 2005 and 34 sockeye were reported
harvested by two households The observed sport harvest was 53 and 64 sockeye
salmon in 2003 and 2004.

The Neva sockeye stock appears healthy in 2002 to 2005. There is a good
temporal and spatial distribution and abundance of spawners, relatively low
harvest by commercial, sport, and subsistencc users, and the freshwater habitat is
relatively undisturbed and protected.

Results from the Neva weir project were used to justiry increases in subsistence
hawest limits and scason datcs on Statc subsistence/personal use harvest permits.
Annual escapements need to be monitored if subsistence effort increases in
response to the increased subsistence frshing opportunity.

At Pavlof in 2004, the sockeye escapement into the lake was 715 (Cy :3%)
based on sockeye marked at the outlet fishpass and examined for marks in, and
off the mouth, of the main inlet stream. The sockeye escapement into the lake
was 1,350 (CV:6%) in 2002 and 1,474 (CY:z%) in 2003. Between 30 and 69
percent of the sockeye salmon used the fishpass to mi$at€ into the lake in years

4.

5.

7.

o
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2002 to 2004. The sockeve migrated into the lake from the third week in June toearly/mid-Augusr. Agc- l.3.f1si' do-i;J;i;"p;"n,,n utt years. A radiotagging study in 2003 found thatlhe ro"t"y" ,pu*n'iiiie to*er purt orthc maininlet stream from Iatc_Julv.to mid_August. 'This 
rv". ,rpp"n"c Uy modified Jollv_Seber mark-recapture studies_that erti."t"a-ilsi -o idz n.r, i" the main inletstream study area in 2003 and 2004. The paviof ryrt*_ 

-upp.u.. 
to be a betterproducer ofcoho salmon than sock"y" ,ut*on- rt"r"'u.Jioo ie.,u ,o"teye salmonto support directed subsistence fishing by more than a iew tilmilies_

10. At Hoktaheen in2004,565 (CV:4.4%) sockeye salmon spawned in upperHoktaheen Lake's main inler skeam study.area anJiiifCv:6.8%) spawned inupper Hoktaheen Lake's outlet stream study area. Few sockeye salmon wereobserv€d outside of these two study areas. These were ;; smallest escapements
ob^s_erved in the pus loy y"llr. ln 2003, the numb.i o-f'ro'"t"y. spawning inrhese two areas was 3.43g (CV=3%) and 325. prom ZOOi to 2004, the simplePeterson estimate of the abundance 

"rr""t.v" r"r-"l"iiirr" -uin inret streamstudy area in earty September was.+ss io zo0+ ";il;;;; 1,840 in20o3,737 in2002, and 660 in 2001. In the-ourlet strea. .t"dy ;i; ;;abundance index was
1 37 fi sh in 2004 compared to_ 2 I 0 in 2003 and zi3 in 

'.ioOi. 
t" zoOt and 2oo2,half of the sockeye sampled from the main iri";;r;;;;;;" age_2._. This highproportion of2-check fish reflects slow growth conditions due-mor" riteLf io'poo.lake rearing conditions than abundant spiwne.; ; fly 

*

I 1. In 2004, the dominant macrozooplanktol w as Daphnia sp. in Neva Lake,Bosmina sp. in pavlof, and Cyclops sp. in Hoktaheen. Ttie weighted ..seasonal,,
biomass of zooplankton was Ol2, 90,"and %6 mgi#, respectrvety, in Neva,Pavlof, and Hoktaheen Lakes and the euphotic zE". i"irfi.'*"." 15.8, 7.1, and4.1 m, respectivelv.

RECOMMENDATIONS

The extended timing of the migration of sockeye salmon into Neva Lake and theextended timing of their spawning in thc mai" i"r", ro"". 
"rd 

lake makes it diflicurt toassess annual escapements with out the aid of a weir project. There i, no poini in irr. 
-"

season when a.high- proportion of the escapement .un U" ."tiuUty 
"o*t"d ;u;;;f;;; o,boat surveys. If only two .u*"y. u.e poriible then survcys in mid_August and mid_october would yield the best assessment of the annual escapements to the main inretstream and beach spawning areas, resp€ctively. If only one'survey is possible, then astream and lake survey in mid_September would prob;bly be ihe best opportunity to seethe highest proportion of the es.capement. 9g:ltr"t_r:"t* Jmon in the lake is alwayscha.llerrging and prone to high observer variabirity. -The 

fish readily swim in and out ofview in schools too dense tJ count individu"f nrfr. C"u'trg iy tOs,25s, and l00s isoften needed. but standardizing counts amon_g observers and"trips can be a problem. Theperson standing in the bow ofthe boat usualiy has the best opportunity to see fish while
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the person running the outboard has the worst' Given these survey considerations' and

the relatively low cost of opera;in; a weir at this semi-remote location' I recommend

continuation of a weir/mart-recap'tuie project to estimate annual escapcments We need

i" t""* ift"i tft. good distribution and abuntlance of escapement is being maintained

fono*i"g ttt" libJratized subsistence harvcst limits and season'

At PavlofLake this projcct found a high proportion of-the- annual escapement in and off

the mouth of the main inlet stream in iate-Juiy and early-August Thus, the amual

escapement coultl be roughly iJexe<lby a three or four person crew using a beach seine

i" "iJ ", -""v n.r, u, poriiui" on o"" day und examining as many frsh as possib^le the

t.-t. U*t-t"*pture trips the iuJweek in August yielded Peterson estimates of 326'

431, and II3 d2002,ZOO:, andlOO+ cotpu'"i to annual escapemcnt e-stimates of

1,J50, 1 ,4'74,and 715. en ""* tooghtt, but^potentially useful' index of the annual

"r""p"-"t, 
..tfa be obtained from i single foot survey count of sockeye salmon in the

io*o pun of tn" -ain inlet stream on, or about' August 5- 
^The 

average count arnong

;t;;;t on August 5 or 6 in 2002, 2003' and 2004 was 182' 295' and 115' These

""r*, 
i*.t"a *lth ,h" u"t,ul 2002-2004.escapements and the adequacy of sockeye

escapements in future years could be question;d if fewer fish are counted'

At Hoktahecn Lake, the only concentrations ofsockeye salmon observed were in and off

the mouth of the ,.,pp., tut"'. -uin inlet stream in eaily September and in the upper third

of the stream connecting the upper and lower lakes in mid-to-late September' The two

dav mark-recapture estlmates piesented in Table 32 upp:a1"| to track annual

IlJapiffi;t iliJu ri-ngl" root to*ev.:ou1t in 
the main inlet stream on' or abcut'

S;#;ffi So.k"y" ,ilrrron utt readily flushed out or obscured by high water events

in itt" int., .t."u-s for both Pavlof and Hoktaheen Lakes so relying on once-a-season

surveys is alwaYs a risk.
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l.

Sitka Hening Research planning Group
Hosted by Sitka Tribe of Alaska

August 27, 2010
9:00 AM-11:00 AM

1-800-511-7985
Access Code: 701265

Agenda

i. Introductions
2. Background and expected outcome of planning group
3. Brief overview of Sitka Sound henins
4. Topics to discuss (on-going)

a. Brainstorm list of all the factors that limit the production of hening in
Sitka Sound

b. Assessment ofthe cunent status of herring in Sitka Sound
c. State's needs

i. Movement
ii. Migration
iii. Stock ID
iv. Maturation

Juvenile surveys
Fecundity Estimates
Improve spawn deposition estimates

I . Macrocystis
2. Diver calibration

d. Predation
i. Marine mammals
ii. Hatchery

Spawn distribution
Disease
Larval distribution and retention
Climate change

vl.
vll.

f.

h.
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