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BIOLOGICAL, PHYSICAL, AND
CHEMICAL DATA TAXEN AT RUSSELL
CREEK, ALASKA PENINSULA, 1878

By
Marlin J. Bricker, Fishery Biclogist
Alaska Department of Fish and Game
Division of Fisheries Rehabllltatlon, '
Enhancement, and Development - .
! Cold Bay, Alaska : P
ABSTRACT
Information related to the toplcs of enhancing salmon fry survival,
developing standards to evaluate hatchery fry quality, and developing éata_“
to monitor the pre- and post-period of hatchery influence on the nétural
system was sought at Russell Creek in 1978. Predation on salmon fry was
estimated to be substantial at a mean of 2.2, mange 0 to 37, fry per Bolly
Varden stomach inspected. Optimum feeding conditions for released hafchery
fry into Cold Bay would be expected te occur from mid-July to mid-August
with zooplankton densities greater than 11,000 organisms per cubic meter.
Over the total outmigration of W1Td chum salmon fry develonmemtal 1nd1ﬂes ) ‘:1;L

(Kp) avmraced 1.96 for fry taken in the main branch of Russeil Creex.jﬂﬁg@”

c0ﬁno;1tlon of ‘the ‘chum salmon s;ocks spawnlng 1n 1978 was 1nd1cated to be s

f .

27 percent age 0.2, €9 percent age 0 3 and 3 percent age G b Fecug@;ty of

chum salmon averaged 2976 (5.D. = 370)




INTRODUCTION
:This report is the second in a series of annual reports desigﬁea‘ta
doéument biological, physical and chemiéal data taken at Russell Creek.-
.Russeil Creek is located on the west side of Cold Béy on the Aiaska |
Peninsula and is the site of a majcr ADFG hatchery fac1 t] {?lgure 1)
The lnformatlén is to assist in develomwng blologlcal criteria for furtherlnv
| _the goals of the hatcberj Specific areas o* lnterest deal w;th enhanéing
"~ the survival of released fry ég& monitoring éertain biological aspeﬁts

of the chum and pink salmon stocks for comparison ‘and evaluation.

Enhancement aof Fry Survival

‘Predator ques igation. Dolly Varden (Salvelinus malma) predation on

.chﬁmVéalmcn fry has besen widely substantiated, with mortality éstimaﬁés
ranging from 20 to 85 percent (Hunter, 1959; Semko, 1954). OFf the major
sources of fry mortality in freshwaterl Bakkala Cié?é) dites.predation-
as the moét important. Neave (1953) indicated that predatlon of salnoq
frv involved relatively flxed numbers Irom year to year,:and was lndeoendeﬁt
of fry quahiity. Several characteristics of the char population in Rus;ell

- Creek have been documented from past biologicél survéy.(Briéke;,iiQVQ),
‘These characteristics include the following. 'Oné,“théicharrpﬁey upon -

salmon fry.. Two, the char outmigrate from thé“étréam 1n‘ﬁid~ﬁay td’eariy
June, coinciding with the ourmi gratlon of chum and DLnk salmon Try The =~ [
: larger char precead the smaller r1sh in mlgvatlnv out of the stream.}iThfee,

ﬁthe.population of char was estimated at over QG,GOO in 1977,




s Figure 1. Russell Creek, Alaska Peninsula
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Marine Zooplankton Investigation. As salmon fry outmigrate From natal

streams they are found in coastal areas until the end of July to ﬁid~Aqust
(Saﬁo, 1966). As the fry move into the marine environment from freshwéter
they feed on zooplankton in contrast to the éotfoﬁ organisms taken in-. |
freshwater (Neave, 19668). The predominance of any one food‘érganism téken
appears to be related to avallablllty rather than’ preference (Bakkala, 1970}
Copepods, amphipods, cladécerans ba“nacle nauvlll, euphau311ds, and pheropods
hava heen avocatad as the most ¢mDo“tanL o“gaﬂlsns in the dlet of juvenﬁln chum
salmon in inshore waters (Allen and Aron, 1958; Ito, 1964 Le Brasseur? 1966;
Birman, 1960; and Commercial Fisheriés Review, 1965), Krﬁn and Yueﬁk§1?76)
suggested that pink salmon fry show a higher prefersnce for hérpactacoid
copepods, but calanold copepods were of greater importance as'food,itéms

due to availability. There is evidence, at least in adulﬁ life stages,

~that chum salmon are less selective in their feeding habits than pink and
sockeye salmon (Allen and Aron, 1958; Andrievskaya, 1966}; Parker (1962)
estimated chum salmon survival to be in the range of 5.4 perceﬁt for thé
coastal juveniie stage, 56,6 percent for the pelagic stage, énd 93.0 percent
for the coastal adult stage. LVldaﬂca suggesté high mortaiiﬁies in the

wearly marine life history is related to nursery area con&iﬁibhs (faylér,
.1976). With proper investigation and planning‘one aspect:;f thééé conditions,

 food availability, may be optimized in-favor_of released;hétchery fry. T

 Monitoring chum salmon stocks

R

Baseline Data Invesﬁiﬂation._ In the ¢970's tne State of Alaska ln"tlatad

a méﬁor hatchery program. The Russell raelk Hatchery was part of that

program.: From both the scaenti icuand political fields oppos;tlog.was




generated as to the impact of hatchery produced stocks on the natural

systems. To scientifically support the concept that under proper management

hatcheries do not effect the gquality of native stocks propogated, certain

biological paramsters will be measured on Russell Creek salmon stocks. e.g.
age, weight, length and fecundity. This will involve establishing baseline

S>3

data documenting the significant variation, if any, in the stocks as

artifically propagated fish are built-up in the system. The”hypothesié-

te be tested: Is the hatchery's influence of significant impéct on the

3

biological parameters, quality, of the existing stocks.

¥Wild Salmon Fry Study. Young chum salmon emerge from the gravel
areas in March, April and Maﬁ (Neavé, 1966}; Watgr temperatufe is considered
~ the principle factor in defefmining emergent timing. The fry spend from
a few days to several weéks in a sﬁream before moving to sea in April and
May (Sano, 1865). Fry migrate downstream almest entirely during darkness
(leave, 1955). The height of the activity occurs within 2 to 3 hours after
sunset (Saiio, 1950)a .TEe downstream.migrétion is tﬁought to be a result
of both drifting because.of diminished visual orientation and active
swimming (Bakkala,.1970i;

' Bams (19705 indicéted gfééter than:7oiperceht of the hatchery praduced

chuﬁ salﬁon %ry in ﬁis stud?\had similar_dé%éioéﬁéhtal indiqeé (KD’S) és .
.wild fry at the time of outmigfation, The balancercf.the hatchery fry-
were consldered immatufe. Thazinformation géined from the wild saimon

ffy study, outmigrétion timing and dévelopmental inéicésg_will beruseé in

the inseason evaluation of hatchery fry. This evaluation addresses a




specific goal of producing quality fry. The information will be developed
into a data base to monitor trends and make forecasts of future na{uréi

returns. The forcasts will be important in planning brood stock allocations.

Salmon Escapement Study. ?he objective of thislstudy'is toAannually
de{ermine the total.ntmbgr, fimiﬁg and distribution of the saimoﬁ%éséapement
into Russeli Cfeek. To manage the Russell Créek sa;mon stocks inséasénl
counts of salmon entering the stream are required; ith the futufe Rﬁésell
lCreek Hatchery pfoject in operation, considefation Qill also be nééesééry
Tor meeting hatchery brood stock requirements.

Several cheﬁical and physical characteriétics_c% Rﬁsseii Creek.wéﬁe

measured to describe and monitor the environment the wild stocks experienced

and the future hatchery stocks would encounter.




METHODS

Biological Data

Biological information taken at Russell Creek iIn 1378 included data
on the following topics: salmon fry consumpt;on by Dolly Varden: quantity
indices and species éomposition of the.zooplankton population in:Cold Bay;

'age, weight and length statistics for adult chum salmon; fecundity, egg
- diameter and welght statistics for chum and pink salmon: timing of chum
salmon fry outmigration; developmental indices of chum salmon fry; and

timing, species compositien and distribution of spawning salmon in Russell

Creek (Appendix, Figures 2 - 7).

Preda;orninveétigation, Dolly Varden char werejéampled.in Ruéséil
Creek to determine the number of salmon fry per stomach analyzed. _Sport
fishing gear was used to capture the fish. Thé date of capture, fo:k
length, celor phase, stréam location, sex, number of fry perrétomééﬁ, and
presence of insects in the stomach were recorded for each Deolly Varden
taken. The-stcmach analys s.con51sfea of killlng the fish, dzssnctlﬁg the

- 5tomach and'enumerating the number- of fry.q ~ s

R . . _

Marine Zooulankton Investlgatlon. Zooplankton (Delaglc) abundance

4.,) BEEES . (’_,7_ R R e

'was S&hpled_at ghree locatlons in- Cold Bay. The thrme statlons cover a

- gz: .:-, .
= R S ”7,_7

relatlvely w1de area (4 km} near the noath of Russe?l Creek whe”e salﬂcn

L?j would be expected to range in tha;r early—marlne llfé hlstory Tnm‘

i

. fwrst statlon is apnrox;mately 100 meters north of the end of -the Cold
Bay dock. ihe sacond stat*on is apnrox1mately HGO to 500 met s north
”Lof'the mouth of Russell.Creek.‘ The tnlrd statlon is approxlnataly 400 to

-500 metera north cf the Coast Guard nav;catlonal ald at Delta ?oxnt Qf‘

(Flgurc 8)
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A Wildco conical style plankton net with’stéaining bucket was used
iﬁ taking the samples. The diameter of the net is 50 centiméters'and:iti
is 150 centimeters long. The mesh size is‘2437micron; Fifty-foot deep.“
{(15.25 meter) vertical tows‘were'mada at the three stations; _Weather;
surface ﬁaﬁer temperéﬁure and éélinity taken Qith armédel 19419 AQ
fefractometer Were recorded to dascrlbe the condltlons For éach sample.
fhersammles were prccessed as follows, ”lrsu; each sample ls dzluted to
125 ﬁ*lllllters in a 10 parcent formaldehyde solutlon. ,Qne millilitef of
the tno*ougnly mixed sample is taken with a Hensen-St empel p;pet and
place@ in a Sedgewickaafter counting cell. A blnocular mlcﬂoscépé lsl
used to count the zooplankton per test cell, a .05 miililité? subsample.
The summation of five test cells fgr each-lﬁs ﬁilliliter.ééméle is

multiplied by 166.9 to gain the number of organisms pep éuﬁic meter of
.Qater, Major categoriaes of zooplaﬁktén {copepods, cladoceréns, aﬁd rotifers}
are identified as par z key by Dévis (1955}, Samples were normallyr;
processed within one or two days.

- Baseline Data Investigation. In 1978 chum-salmon carcasses found

:ralond the stream wera sannled to obtaln aoe, lenwth and walcht data._ Gto1lths

et - Y

' {wera taken to age Lhe salmon. A blnocuiaﬂ mzcroscope was used to determlna

,i annulll on the water lmmersad otolens {Kim and Roberson, 1968} Lengtna: -

' {measurements taken on the carcasses were from tha mlddla of the eye te the

’fnosteraor .end of the hypural plate. Weights were taken wxuh a hand held -

L e

Cﬁaglllon ﬂodel 30 tenszcn scale.z_"he number of eggs remalnvnc in the

j:fSpaWﬁed“OHt carcasses of female salnon were couqted.

L i
e - EE i




Fecundity saﬁples from meér ripe fish'wéfe-takenJoﬁ both chgmréné pink
salmon. Fork length and weight were recoédéé For ééch female.  Samples
were processed as follows. First, the. tctal number of eggs were we;ghed

- and then lndLVLdualiy counLed. From flve samples of 50 eggs, placed lﬁ
.troughs and measured, egg dlameter was determzned Individual egg weight

‘}was calculated from welghxnw f1ve samples o; 250 evgs each and *Hen.:?‘
determlnzng the mear. | : |

Stat;stlcaily the data w1li,be handled by analysis of varlancé using
a randomized block design (Steel and Torrle, iQBG) Blocks will be the
year the data is taken and treatments will be the varioﬁs parameters :
measuréd!. Comparisén will be méde between ?re— and.pdst-hatchery.infiuence

years.' ny'lengths and weights gaiﬁed in the wild éalmon fry éfud; will

also be enterad in the analysis.

Wiid Salmon Frv Study. Standard Hiidco drift nets connected to.
individual live boxes were used in capturing the fry. The nets are one
meter long and the mouth of the net is 30.5 x 45,7 centimeters. _The netting
is number 54 mesh nylon 1nsur1nv ‘the fry were not g#lled. Three traps

were placed be oW the ”whlrlpool " approxxmately 1.9 kllOﬁeters upst%eam

- Ty e o

-:from the mouth of Russell Creek. The three traps ‘were placmd S0 the st”eam
.;was diVldEd in roughly b eqnal sectlons,‘ Samnllngmstarted “the f;rst of
:&;Aprll tbe traps were- checked once a d%& and pulled the end of May- or

:fflrst of June. Daily catches were recorded to 1nd1cate relative’ abundénco;.
of outmigrants. A samble of fr& ‘were takenrfrom each of ) perlods over the two

mmnths ‘of sampllng ?he sampled fry were preserved lﬂ f+ve perhent $ornalln

for six weeks prior to measuring: welgh ln-m;lllgrams wmtn a Me;t}er ?;63'




electronic balance and férk length in millimetars. TDeveiop$entai indiées
are calculated from the.following formula: 'KD = (10 x weight’) 2 lengfh.
as per Bams (1970).

A fourth net was placed in a sﬁall tributary to Rus%eil CreeR
-~ approximately 0.6 kiloﬁéteré upstream from tﬁe mQuth of—Ruéééii C%ééﬁz"
At this location the complete stream isrééréénedro%f.an& all b&tﬁigr;nts
téere caught. | | ‘ | “ | o

In conjunction with the fry sampling,ICSﬁtiﬁuous water temperéfubes

were taken with Ryan thermographs at Russell Creek, Nurse Lagoon and Cold

Bay (Figure 8). The recorders were calibrated with a standard hand -
thermometer. In all cases the thermographs were positioned at the. bottom
of the water column at the locations sampled.

To monitor the development of sac-fry while still in the gravel, test

digs were made in the small tributary mentioned above. A& standard Wildco

drift net was stationed downstream of the sample area to catch sac-fry as

they were dlslodved from the gravel. The sample plots were roughly 30

centimetars square and 10 centimeters deep. The sac~fry sampled were

-y

 processed asrmentioned previously. - ;f - e -'f;,l?xr"‘*;”
Ou+mlcratlng frj were also sampled at Nur se Laooon near- the mouth of

' Russell Creek. This was to record the growth or those fry rearlng in the_m

“lagoon. A smal; dln net was usea +o capture the flsh a$ong Lhe snorellq
Lengths and welghts were measured.;- T R
' W e e - S : SRR

Salmon'ESCépemenf‘Study. Annual chun and Dlnk salmon escanﬂment data

is obtalned from the DlVlSlon of Commerc1al Flsherles (ADFG) aerlal survey

PR

u,,' c o

records. The aerlal surveys are- dcna wltn a Pipar\Supeﬂcub flylnﬂ'at a
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‘were monitored- at Russell Creek in 1978. Volume flow measurements were
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i

height of approximately 61 to 91.5 meters. The surveys start in mid-July -
and are concluded in late August or early September. Six to twelve surveys
are made annually. Timing of run development, numbers of.spawners by

species, and distribution are documented.

Physical and Chemical Data

Minimum stream flow measurements and water chemistry determinations

taken at the hatchery site. A velocity rod was used. Model AL3GB and

Ni-8 Hach Chemical Test Kits were used in the stream chemistry analysis.
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‘RESULTS . *

Biclogical Data

Predator Investigation. ?rom-ﬁpril 14 t§ an 31 a {afai of 95 ﬁéliy
Varden char were sampled to analyze sfémach coﬁtents. Tﬁe average ﬁumger
- of salmon fry found per Dolly Varden was 1.0, 4 5 and 1.2 for the perlods
April 1 to 27, May 1 to 13 and May 17 to 31 resaectlvely (Table 1)
'_ Overall mean nunber of fry per s;omach was 2 2 (S D =5, ?) Average lé;gths ~

. of the char were 35.8, 34 3 and 28 8 centlmeters ror the samsa ﬁespectlve
periods. o |

| At the time of sampllng 2% percent of the Doliy Varden . had salm;n
.“ry in their stcmabhs. Numbers of fry rangad.fromfone to 37 {Appendix,_' 
_Téble 23. 'Twenfyufcur percent of fhé stomachs ins?ected ééﬁtained.insécts.
.Of the 95 chay sampled %27percent webe;fémales. ‘The samples wére faken
frem the lower 2.0 kiibﬁetérs of Russell Creék (Appendix, Figure.g)ﬁ~

Harine Zooplankton Investigation. From the three-samaling stations

in Cold Bay a total of uo zooplankton sarples were taken from Apr1‘ 28 to
August 22 (Figure 8). Zooplankton densities generally incraased tnrough

May and June and peaxed ln mid-July with counts vreatnw than 11,000

o

?zoopla1ktou per cubic meter (Flgura 1@ Wlth few excentlons the samp;es

,,' . DI T
iy LAt u

were 180 Dercant caiaQOLd copepods in” com9051tlon~” Surface watar temperatures

et ; cToLL T oty

measurad at a den*h of one meter averagnd 9 1 dewrens CEntlgrade durlnv- -

:,July,¥ Sallnlty samoled at a daptn of two meters rangea near 3090 th”ougaout

*he sannllﬁg perlod (Appendlx Table 3)‘: _ﬁ": 7;

. g # .
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Table 1. Summary of Dolly Vaz;den stomach anaiysis, Russell Creek, 1978. -

Period % number of 5.D. - % fish © 8.D. ©  * Number
salmon fry length . of fish
per stomach in cm ) .. 7 sampled

/144727 1.0 2.9 358 8.1 . 48

5/1-5/15 4.5 9.0 . . 3u.3 7.0 32

5/17-5/31 1.2 2.9 28.8 _ 6.9 7

Overall . : .

Summary 2.2 5.7 o3k 7.8 g5

o
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Weather conditions at the time.of sampiing, and wind'&irectioﬁ aﬁd
velocity the day prior to the sample being taken, were reeerded. Completely
overcast skles with winds from‘either the SE or NW at 15 miles pef hour
“were typlcal weather condltlons (Anpendlx Table 3) 734({75_:",f:  f. | ’

o

Basellne Data Investlgatlon. ﬁ total of 1251 otollths were sampled

[ s

.{:from August 18 to Octaber 6.- For the 86 nercent readable otoliths from
this sample,.mel;s and females comblned the break down in age~cless ;;
- structure was I's-'i percent,‘II's.= 27 percent III' = Gé percent ané
IV's = 3 percenﬁ (Table-u}.' of tﬁe total number of readable"otoliths.QS
' = Derceﬁt were con51dered questlonable as to age determlnation, ‘Hales ﬁede
T up. 53 percert of the samnle.
LA total cf 72 chum salmon carcasees were measured‘fOﬁ hypural length.
f'For a sanple taken Auaust 18 to 22 (N=53), maies and remaies comblned,
.tne average lenvth fcr age-classes II, IIT and IV was 55 7 56.0 and_S?.S
a rcentzmeters resPeetively (Table 5). | |
- A total of 66 chum salmon carcasses were weleged to determlee average
';fwelght. Males averaged 3.4 kllograms and females averaged 2.8‘kllograms.

>

verage welght for males and fewaees comblned for age classes II III, aqd

I

,was 3 i 3.2 and 3 ) respectlvely. Thzs was For a sample CW 47} taken

;'AugusL 18 to 22 (Table 6) Q-W 33" - ffif_jszi-t';ggf': 'f.'"' L T

: Forty-nlne female chum salmon carcasses were sampled to detern1ne

the number of egﬂs remalnlng in the body cavxty after sPawnlng._ The‘ '

.7\‘

e overall average was 567 eggs (S D. 962) Egg retentlon decreaeed.eé the
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age of the fish increassed (Table f). Nine ﬁut of the sémﬁie of 49, 1é'
percent, had 2,000 or more eggs remalnlng in the body C&Vlty.

A total of 19 chum salmon were sampled from August 8 to September g
for fecundlty (ﬁppeudlx, Table 8). The total number of eggs per flsh
ranged from 2333 to 3883 and averaged 2987 (5. D 376} “ The fork lengtn,
-gnout to fork in talﬁ, of the sample of f;sh averaved é? 1 cnntlmeters
and thaip aveﬁage welght was 3.4 kllograms. The wezgnt of the ovarles,
egg diameter, and egg welght averaged 609.4 grams, .4 mllllmmters and
199 mllllgrams, respectlvely. |

A total of 32 p nk salmon were. saﬁ led Auﬂust 1 o *5 for ¢ecundlt"
| (Appendix, Table g). Pecund;tj averaged 1502 (S D, = 245) and ranged
from 930 fo 1716. Fish 1nngth avahaged 50.0 centimeters and fish weight
averagnd 1.3 kllograms. Ovary welght averaged 229.3 grams, egg diameter
5.3 millimeters and egg weight 151.milligrams. ”

Wild Salmon Fry Study. From April b to Jﬁne 9 a totél'of 1311 chum

salmon fry were captured at the sampling statlon An the naln branch cf
nussall Cﬂeek During this same Derlcd 7500 chum.salmcn frj were taked at

a small trxbutary to Nurse Lagoon. The majonlty cf the fry were countnd

:and released. By mld May approx;mately 77 percent of the catch at the S

_ -~ Y. sl

main. braqch and 63 percent ef ghe catch at the trAbuta“y had occurred

. o , v - AT e

'(Flgures Iland,za Aporoxxmately SO percent cf Lhe catch at botn suatlons S

occurred in the perlod May 1 to 15 (Table 10) A_:j J

e "n




Table 7. Mean number of eggs remaining in spawned-out chum salmon
carcasses, Russell Creek, 1978, '

Date , Age-classes

Sampled Tt 1T v R

8-18 to §~22 63u 347 - 75y " 505
g-5 , 867 676 S 0 655
Overall average 734 L8y - 565 567

NR = Fish whose age was not able to be determined.
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Table 10. Relative magnitude of wild &%
Russell Cresk as indicated

. m==lmon fry outmigrationifiom
—#— mampling stations. :

Period

Cumulative

Main branch of
Russell Creek

April 1-15

April 16-30

May 1-15
May 15-31

June 1-9

ZEbutary to - - o o
Forse Lagoon S T
Szmber | Percent _ D .
=35 1.8
B2 6.3
738 63.1
ZHE9 ag. b
200 100.0

Number Percent
a G.6

318 ‘ 4.2
1004 76.6
1157 88.3
1311 ©100.0




Mxﬁ}iTabTe 14) From the samnle ( ‘;:62) taken'March 21 and 22 alev11 welght

Daily stream tgmperature taken at the time the‘fry traps were ;ﬁécked
averaged 0.1 degrees centigrade warmer.in the main branch of Russell'Créek
as compared to the tributary to Nurse Lagoon (ﬁ = 4.8, 5.0, = i.? and'ﬁ ; 4.5,
S.0. = 1;1 respectively). This was over thé perlcd Aprll 13 to June 8.
A total of 279 chum salmon fry were welghed ané measured to cal culate

devnloamental indices (KD) from the samoLe taken at the main branch of

‘ Russell Creek (Appendlx, Table i’} Weekly average KE ranaed from 1.92,

] Aprzl i? to 23, to 2.00, May i to 7 and 8 to 1% and averaeed‘cverall 1.96
{S.D. = 0.05;) {Table.iz).r Overa;l mean welght was 386 mllllgrams (STD' =
48). Overall ﬁééﬁ léngth_was 37 millimeters (S.D¢'2 1.7}, o |
Five ﬁund*éa aqdﬂfaur{aﬂn chum.éalnon fry froﬁ the sanplinﬂ at &ha
trlbutary to Nurse Lag oon (Russeli Creek) were used to ca’culate deve1op—
mantal 1ndlces over the period %prll 3 to June 9 (AnpendlA Table 13).
The mean Kp value was 1 97 (S8.D. = 0.06). The weexly average AD.ranged
from 1.92, Apri.}_ 17 to 23 and 24 to 30, to 2..‘02,7June 6 to 9 (Table 12).
Hean weight and length was 366 milligrams (S8.D. = 53) aﬁd 36 millimefers
(s.D. = 1.6),nraéuectivei§; o

Prlor to the rry outmlvratlcn sampllng a total of 117 chum ‘salmon

_ sac~fry (alev1ns} were taken at the trlbutary to Russell Creek (ﬁpnad&lx,_

R 2
. ! A
e

.-averaged 271 mllllcrams (S D —746) The sanple.of sacwxry taken Aprll 3

- had a mean welght cf 340 mllllgrams (S D. = 41) ) veraga alevxn length durlna 3;

¥ .
[ ~oiw o ‘,-\ C e § O m 2 » L R
: : . Pt ,,‘“‘. A R T

s Foy

thls same lnterval 1ncr°ased frcm 32 to 35 mlﬁllmeters (Table 15)




Table 12.Mean weights, lengths and developmental indices at time of
outmigration for Russell Creek wild chum salmon fry at two
sampling locations, 1978,

25

Summary

- Date x weight ~ S.D.  x lemgth  S.D. %Xy  S.D. - Sample
' : in mg in mm : size
Main branch of Russell Creek
/3-1/9 109 35 37 0.6 1.99:  0.09 3
S 4/10-4/16 396 38 38 2.3 1.93 0.08 iz
u/17-4/23 - 373 . 43 37 1.7 1.92 0.05 62
bf24-4/30 385 s - 37 < 1.5 1.95 0.05 © 83
5/1-5/7 390 53 37 1.9 1.96° 0.05 57
5/8-5/1% 387 89 - 36 2.3 2.00 0.08 27
6/5-6/11 382 L5 37 “1.3 2.00 0.05 535
Overall 386 - 48 37 1.7 1.6  £.05 279
Summary
Tributary to Nurse Lagoon
B/3-4/9 355 32 35 i.5 1.97 0.08 3y
Lf10-4/16 367 38 6 1.3 1.97 .06 133
L/17-4/23 370 19 37 1.9 1.82 0.06- 55
b/ 240730 347 55 37 2.1 1.92 G.07 130
'5/7-5/10 354 83 38 1.7 2.01 §.05 29
6/6-6/9 388 66 36 ‘1.3 2.02 G.04 133
Overall 3686 53 38 1.8 1.97 g.06 - 514
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R )

Table 15, Mean weights and lengths.of wild chum salmon sacnfby samplad
. from gravel beds in a tributary to Russell Creek, 1378,

Bate - . - i-weight ‘SQD..'i _'iilength ~S.D. . HNumber
Co ~in mg L L in mm N -+ sampled

3721 & 22 271 Coue a2 1.6 e ‘&2

4/3 . mme T - P 85

Table 17. Mean weights and lengths of wild chum salmon fry taken at Nurse
Lagoon (estuary at mouth of Russell Creek), 1078. L

.Date x weight - S.b. HQ length 5.0 Humber
: in mg N : - in mm : sampled

5/17 412 T T L 1.6 28
4/25 ug 53 YA | 1.5 PN
5/2 o 360 7 ééf” .ff-:.'__i;a 27
/10 37 . lso C e 18 . og

s/30 w2 sy e a7 s

e T w0 ew o ar o s L2

Ce/2e o ms o am T e ras T 250

Overall ~ u3g S0 - T 8rs Lt aug w1820l
summary - co .o [P L o
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During and following the fry outmigration from Russell Creek a total
of 182 fry were sampled at Nurse Lagoon (Apuendix, Table 18}. Mean fry
welght ranged from 348 mllllerams {(s.D. = 53) Aprli 25, to 729 milligrams

{(5.D.

il

194) June 29 (Table 17). AVerage length was 37.5 millimeters

B ; -

E

1.8). o R

H

(s.D.

Salmon Escapement Studv. ApbfoXmmatelj 50 thousand chum salmon and

50 thousand pink sal;on spawned in Russell Creek in 1378 (Tabla 18) | An
aerial survey on July 19 by the Commercial Fisheries Division indicated

a total of 5000 chum salmon and 12,000 pink salmon were in the streém
(ADFG, 1978). Peak ceunfs were made on August 14 and 30, Fish-wéba
concentrated in the main branch of Russell Creek as per a survey on Aﬁgust
i4 {(Figure 13). : |

Physical and Chemical Data

Stream temperatures recorded near the hatchery sité on Russell Créek
for the periods sampled in 1978 ranged from lows of near zero degreeS'-
centigrade in January and February fo a high of 13.5 degrees con July 28
(Figure 145. VA variation ef 9.5 degrees, M;O to 13.5 degrees, was'also
recorded on July 28 The warmest montn;y average for the days sampled
was recorded in August 11 0 degrens (5.n. = 1 61) The coldest monthlyarfi_”
averagﬁ was in Fab ua“y, 0. 6 degrﬁes (Table 19} o e “

Théﬂmoaraph readlngs were taken at Nurse Lagoon fér fﬁe uerloa ApPll
t6 June (Flgure 15} A maximum recordlno of 13.0 deg“ees was lﬂdlcaLed on = -

_'ﬁay 8. ﬁlch meam temueratures durlng Aorll and May were 7.8 and 8 ? degrees

2




Table 18. Russell Creek Chum and Pink Salmon Escapement, 1862-1%78

Year Chum Salmon B ~ Pink Salmon

1962 ) 25,000 ' ' 50,000

1963 , 25,000 ' _ 2,000

1964 , : 50,000 o 20,000

1965 3,000 _ - 2,500

1966 ' : 6,000 5,000 .
1967 : : © . 3,100 150 T
1968 18,000 - -+ 63,000 e
19859 15,000 . 1,000 3
1979 ' . 20,000 - o 23,000 T
1971 . , 18,000 j . 0 seen A
1972 . 10,340 i ' © 500 T
1873 ' 8,000 ' _ 100 ' '
1974 o 12,780 - 7,800

1975 ' - 2,880 ' 350

1976 10,600 _ 135,150

1977 _ 52,000 . 2,000

1978 : . 50,000 - ' 50,000

Even year X a 22,530 29,5600

Range ~ 5,000-50,000 _ 500-55,000

0dd year X o , 15,870 o ) ' 1,010

Ranga , © 3,000-52,000 - - © 0=2,500
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Table 19. Mean monthly maximum and minimum stream teﬁperature (ecy),
Russell Creek, 1978. ' :

Maximum tampefatura' | - Minimum temperature
Month Mean  3.D. Days Sampled s Mean‘. nge Days Sampled.
January 1.3 0.78 o - 1.0 :bass 2w
February 0.9 1.11 15 0.6 0.75 15
March ~.  - - - L= | -
April - — - B - - '-_
Hay 8.3 1.77 13 5.9 1.91 18
June 7.6 1,72 Et 5,0 0.33 12
Jul 9.4 2.3 . 15 4.7 0.53 15
August 11,0 1.61 6 . 4.9 0.58 5
September - - - o D -
October 3.7 0.78 20 . ;7' 2.7 o 20
November ' 2.0  0.35 . 2 B AL 1.1 Q.o- _."2
‘ Dgcémber.tj - "7 ;< - f - : "  .f' j i;. ; - .%,  : %T
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respectively (Table 20). Minimum temperatures ranged bétween L té 5
degrees, with May averaging 4.1 {(S.D. = 0.92). .

Water temperature in Cold Ba& near the State ddék rangéd between 1.5
and 5.5 degrees centigrade, April till the first of June (Figure 16).
Maximum mean water femperatures were 2.5 (SfDa #_0.75) for'April‘and L.3
.(S.DT = 0.73) for May. Minimum mean téﬁperéturés ranged between 2 t§ i
degrees for April and May (Table 20). A |

Récofdings wére also taken at a small unnamed lake near Russel; Creek.,
The lake is appfoximatelyVSOb squaréfﬁetérs in surface area and 1 to é
metérs.déep; It is located 1 2 kilometers norhh of thﬂ hatchery aleng
the road s;stem and has Dotential as a 90351ble rearing pond For young
cond salmon. A hﬁgh temnerature of 15.0 degrees centlvrade ‘was recarded
on Julj 23 (rlgure 17} Max1mum mean.temoeratures for June, July, September
and October were 10.1, 11.1, 8.2 and 4.5 resnectlvely (Table 20).

A total of 18 volume rlcw measurements wers taken at Russell Creek
near the hatchery site from March 21 to November 17. The flow values
(minimum) ranged from 3.77 to 15.13 cubic ﬁeters per.secoﬁd and averaged
7.42 (S.D. = 3.20) (Figum 18). | ‘
| Elghtaen readlngs or water chemlséryrét the same lecétion aﬁd perlod
,.as the above 1nd1cated dlssolved cxygen ranged fﬂon 16 t§ 15 ppm, dlssolved
carbon dedee ranged frcm less than 5 to 15 ppm, ph ranged From 7 5 to 8 5,

ammonlum nztrocan ranﬂed from 0 to 0.4 ppm ;and total hardness as calc;um

carbonate ranged from 1ess than 1 to 3 uralns per gallon (zable 21)
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Table 20. Mean monthly maximum and minimum water temperatures (°C) at
‘ Nurse Lagoon, Cold Bay, and an unnamed lake near Russell Creek, 1978.

Maximum temperature : Minimum temperature
Month Mean S.D. Days Sampled Mean  S.D. Days Sampled i
Nurse Légoon ' - w:xf?
April 7,8 1.87 25 4.3 0.82 25 B
vay 8.7 218 1 4.1 0.92 11
June 6.8 1.05 2 4.8 0.35 2
éold Bay
April 2.5 0.75 25 | 2.2 0.55 25
May Cws 0l73 a1 . 3.9 0.61 31 ;
June j';' th,S  i,0°g - S . 9 0.0 2
) . Unnamed laké
_.Juné}?'x ééiéri  ?10.§9 !'{i 2w - E “9.0 0.68 20
: quy;,; :*fiz,i;"ifz;ss_ﬂjf;(:gs ,,'.;;;:5_5 g{a 1,05 25
';%iseﬁfembe£': 8.2 0.85 17 - 7.4 0.90 17’

. October 8.5 1.81 31 - 3.1 3.09 31
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Table 2. Water chemlstry of Russell Creek, 1978.

50

Water

~Date D04 ﬁCOQ pH Ammoniﬁm Hardness
g ggmpeyatura  ppm pDm Nit§ogen gzgéns/gal.
_ ppm - ) 3
3-8 0.0 14 < 5 7.5 -
b1t 5.0 12 =5 : jﬂ.'z.s 10—0.27
P T, 11 6.0 | 12 <5 7.5 0-0.1"
5-1 6.0 - 15 <5 7.5 -
5-8 10.0 11 <5 7.5 - 0-0.2
5-12 5.5 15 ‘EIS 7.5 -
5-15 7.0 13 - <5 7.5 o-o.é‘_
5.2 6.5 13 <5 7.5 0-0.2
- 5-30 9.0 12 <5 7.5 0-0.2
66 6.0 13 <5 7.5 0-0.2
619 - 11 =5 7.5 0-0.2
6-27 © g 13 =5. 7.5 0-0.2 <
. _“-»._ : - 7.5 0-0.2 |
12 15 7.5 ... 0.2-0.4
'ji_of ' 1(5: “ 7.5 0-0.2
12 10 8.5 0.2-0.14
EUREER _10’ 7.5 0-0.2




41

DISCUSSION

Biclogical Data

The information taken in 1978 will serve as baseline data for the
da?élopment and evaluation of the Russell Creek incubation fécility; B%$ic
parameters on the salmen stocks and ecological conditions'effecting theam
 were survéyeé. Areas of partlcular 1nterest lnvoived lnformatlon ralated
+to the topics of enhanczng salmon fry surv;vél developxng standards.to
evaluate hatchery fry quality, and developing daﬁa to monitor the pre- and
pqst*effects of the hatchery propogated stogks.én the natural system.

“ The philosophy Qflaur-bidlogicai sampling has_§?gﬁ to lay a sound foundation
. related to general bialggical concepts, Gur prespective is the haﬁghéry is
an éxtrémely long term proje&t, and in time will allow many indepéh'
investigations.

Predator Investigation. An average of 2.2 {5.D. = 5.7) fry per Dolly

Varden was found in the stomach analysis survey. TFeeding and digestive
rates are unknown, but using the lower range figure of 20 percent for
predation related mortality (Hunter, 1959), the following estimate of

- numbers of fry lost is derived Other information entering the calculatlons

include: average chum salmon escapement and estlmated frj to adu*t ma“lne

survival, one percent. THe estimate eqaals SOG 000 fry taken by Dollj
Varden. This is equivélent to 5,000.return1ng adults. lenn the °x18t1qg
. Dolly Varden population estimate (20,000-Bricker, 1978) and a-nerlod orji;

rouahly 50 days the salmon fry would be pweyed upon in Russell Creek

ylelds a conservative estimate of feeding rate peﬁ ish o€2 2 fT] taken
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every 4.4 days or .5 fry per day per fish. 'Evaﬁ in considering tﬁﬂ lcﬁeﬁ
linit figure of an °Stlﬂated addltio1al ccntrlbutlon of 5000 flSh to the
commercial fishery, the potential benafifts of decreas;ng or eliminating

~ Dolly Varden pradation would be beneficial.

Marine Zooplankton Investigation. Zooplankton samples taken at Cold

Bay in 1978 yieldedfinformation on the qdantiﬁagive and qualitétive aépécté
"~ of zooplankton poéulations present. :The deve}gpment and aﬁalysis of‘this
data waé aimed at planning future releases of fry from the Russell Creek

: Hatcher"; Prelimiﬁary'énalysis indicate peak number of/zooplanktoﬁ, greater
.1than 11,000 per_m3 occur from mid-July to mid—August. Comparing the datra
taken at Cold'Bay,.ihcugh'for different ?ears, to other studies in Alaska

indicate similar ranges of productivity.

ARZA YEAR PERIOD  MESH  PREDOMINANT  ZOOPLANKTOM  SOURCE
SIZE  SPECIES _PER m”
Cold Bay 1977 April- 243 calanoid - 1500~-3000 Bricker,
: May copepod 1878
Cold Bay 1878  April- 243  calanoid 700-3500 Table 3.
 May : copepod
Tutka 1975  April- 233  calanoid - 500-%000 Kron and
Bay . May . - . copepod S - Yuen, 1975
Port San 1976 | {Mhpril-’ 215.  cyelopoid” 30-60C - ' Codney, et.
Juan - . o T May . & calanoid - . al. 1978

W1th few excent*ons the zocalankton samples taken at Celd Bay were 100
percent calano;d copeoods in comp051t10n. Kron and Yuen (1976) found the
pink salmon outmlg ation in Tutka Baf was close‘y t;mad w1tn tHe caTanold

" copepod bloom in the estuary. Thoy lndacated calanoxd densmtj was szcn antly 7? ”:5
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correlated with time and surface water temperature, F<.01 in both cases.
Cooney, et. al. (1978} in his investigation at Port San Juan, stated calanoid

copepeds were consistantly preferred by pink salmon fry in contrast to

harpacticoid copepods. For a total of 40 fry sampled calanoids averaged

2

61 and harpact1c01ds 7 organisms par flsh

From the sampllng in Cold Bay lt dld not appear that any partlcalar
wind dzrectlon gave hlcher counts at any spec1f1c station (Table 3)
Nelther dzd it appear that predomlnant winds on the days prior tc the samnllng

influenced density.

Baseline Data Tnvestigation. In 1978 approﬁimately 2.5 percent of the

chum salmeon nun Was sampled to establish age ccmpositiéﬁ, The ageféiéss

structure of the chum saimon spawning in Russell Creek in 1978 is very

similar to 1977 (Bricker, 1978). In both years age 0.3 (III) were!doﬁinant

at 89 to 78 percent. Age 0.2 (II} fish in both years wefe éecﬁnd in

importance at 22 to 27 percent. Bakkala (1370) indica{éd that agé 0.3 chum

salmon are the dominant age-class throughout ﬁhe world. Sampling 10,300

chum salmon from 1948 to 1958 in the Alaska Peninsula, Prince William Sound

. and Kodiak areas Thorsteinson's (1953} datallndlcated an. age composition of

- 9 percent age 0. 2, 78 percenu age 0.3 and 17 percent age O b, Regnar% o

-'(1Q6?) from a sample of 1266 chum salmon u&ﬂéﬁ in Kotzesue Sﬁund from 1962 to-

1365 preoented an age-class structure averaging 25 percent age g. 2 61 p;rcenL
-agn 0.3 and 13 percent age 0. i, Con31derable year-to-year varlatlonxln aggl

. .composition is common for populatioﬁs of ¢hum'salmon, Alsc age compo;itién
;;changes'asiihe spawning season prcgresses:_ Geheraii} older fish appea?lin

. the earlier parts of the run (Mattson, et. al., 196u4).
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Males made up 53 percent of the sample in 1978 and 58 pefcent iﬁ.1977.
Sanc (1966) indicated male chum salmon oufnumber-females at age 0.2, are
equal at age 0.3, and females are more abundant at ages é;u and 0.5,

In comparing average lengths the 1978 Rﬁésall Creek stocks ranged from
1 to 2 centimeters shorter than the 1977 spawﬁers.

" On an average the 1978 data indicated 567 éggs were reﬁéined by éést~
spawned chum salmon. Even iﬁ coﬁsidering the large run in 1973, nearUEDO,UOO
spawners to include pink salmon, the average egg retenticn appears to be
'exceptionally high. There is data td support the notion that egé retention
increases with increased spawning density (Semko, 1984; Liétepiand“Wélker,A
1866). In 1877 egg retention aVEfaééd izﬁ.for Russell Creéktchﬁﬁ¥§al%dﬁ; :
the total chum and pink salmon escapémént wés‘SH,OOO fishI(Table'iSD..;{f
a density related mechanism is at work, its effects could conceivébly have
greater impact on the chum salmon. Tﬁé chun salﬁon’s.enfryrintc Rusééll
Creek and peak spawning occur one to several weeks later than that of the
piﬁk salmon.

- Average fecundity of chum salmon spawning.in Russell Creek in 1978 was
estimated to bé near 2976 eggs (S.D. = 370)}. Generally, chum salmen-fec;ndities
rangé ﬁetweén 2,000 and B,OOGrééakkéla, 19?6). ﬁattson,.Rowlandéﬁobéf; (1964)
,coulﬁihat demdﬁstfaté a significant diffefenée in fecun&ity of agé 0.2, 0.3

and 0.4 chum salmon. Watanabe (1955) found fecundity and egg size-ianéases

with length. The apparent inconsistancy of these two statements may emphasize '
the large overlap in lengths of various age fish. Eastwood (1977) found no
significant relationship between length and fecundity of pink salmon at Port

San Juan.
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The average weight of the femalé'chum salmon gonad in relation to the
average bhody welght of thé fish was 17.9 percénf. In soﬁe streams of the
Kamchatka Peninsula the average was 14.3 percent {Semko, 195u). Egg.diameter
for Russell Creek chumrsélmon averaged 6.4 miliiﬁeters (5.D. = 0.5). Hean
egg size was reported at 5.9 millimeters For age 0.2, 6.5 millimeters for
age 0.3, and 6.5 millimeters for age 0 L, Alasks Penlnsula chum salmon for
years 1958 and 1959 (Bureau of Commeﬂc1al Plsherles) .

Wild Salmon Frv Study. Outmigration of chum salmon fry from Russell

.Creék probably stérts in mid—Maréh, peaks in the first two weeks of'ﬂays and
runs through mid-June. With further investigétiéﬁ it should bhe poSéible T
document the significance of overwinter stream temperature on the &evelopment
and timing of outﬁigration of the‘#ild fry. At thié point normal ﬁariétion
in stream temperature (mild versus severe winters) does not'appear to effect
timing to any noticable degree. |

The estimates of developmental indices, 1.98 and 1.9?,'would indicate
the Russell Creak chum salmon fry over the total out-run wers at an appropriate
stage éf de?eIOpment. Althoughrat both sampling-stations éamples taken at
:_the end of the peak emergence and towards the erd of the outmigration i may be
iconsxde“ed mar"lnally 1ﬂmatdra (Table 12). | Bams (19?0) described the grow*h ~;{$:

.iof chum and pink salmon fry 1mmed1a+ely prlor and followxng emergsnce as:

5ﬂ_1n1tlally a we10ht 1ncrease w*th lncreased lenwth w31sht levelino—of‘ withA '

fdilncrnabed length and weight decrease ard no lncrease in length With the

Ccaleulated developmental 1ndlces (KD) for the various stages Bams (1970)

,_represents the following summary.

S




Kn Description of Fry - . - - SR
2.08 Ventral slit pronounced
2.02 Ventral slit almest closed
1.98 ' Ventral slit fully closed
S 1.94 Yolk absorption complete
1.92 Resorption of body tissue

The outmlcratlon of the hatchery and stream fry in his study took place at
apvroxxmately Kp values of 1. 89 to l 93. " ,.. ' "_7’]f;&i
Average aleVLn welght on Marc% 21 and 227 was est;matad at 2%1 mllllcraﬂs
-{5.D. «_HG) (Lable ia), In the parlod June 6 ta 9 a the tr$butaﬁy to Hurse
La"con mean fry welvht was esthwated at 388 mllllvrams {S D. = 65) TTable'12).
The increase in welgﬁt, art. thls l*fe stage over the 2.3 month per;od March ' ' L
to June, ;é ln.;ne mavnltude o* 17 percent of body welght par montq. Prowth |
is relatively slow durlnc the meﬂlod of outngratlon as reso“ted 1n a study
in one Hokkaldo stream (Kobayashi and Ishikawa, 196#). Levanidov and
Levanidova (1957) reported ranges of'weight gain for chum salmon fry at time
of outmigration, d.27-to 0.35 grams, in tributaries of fhe Amur River, U.S5.5.R.,
comparable to the rates at Russell Creek.

¥ean lengths of chum salmon fry in Nurse Lagoon from April 17 to June 1

ranged from 36 to 38 millimeters (Table i?)~ These are the same- as mean

“7ﬁiengths of outmigrating fry in the stream for tho compaﬂahle p rlod (Table 12).

This eVLdence along with the casua1 obse“va*zon of low numbers of f“y An .
) “Nurse Taocon, supDO“ts the notlon the estuary 13 only llghtly used as a nuraary :

"Aérea.' The e%plaﬁatlcn is speculated te be that at low tlde the laaoon-_ﬂ

-

‘ ;tynxcally gons dry, WLth ;‘ tHe currents of Lha maln cﬁanﬂel movznO_out lntc

Cold Bay.
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Salmon Iscapement Study. The chum salmon ésgapement intd'Rusééli
Creek in 1978 was 222 percent of the averags even-yearpr escapemeﬁt, 22,500
fish. Pink salmon returned ét 169 percent of the average even-year
escapenment, 29,600 fish (Table 18). =Stfong escapements have been,éredited | _iax
to tée elimination of the high seas éilinef fisﬂeﬁy, ideal eﬂviroﬁmental

conditions, and stream optimum escapement goals being met.

Wide fluctuations of spawners returning to Russell Creek in %helﬁast : .:_;fj‘f;:l
have baen attributed.té gravel be& sboufiné éufing crifiéai inéqbétion'_; ) _;-J
periods. As high as 50 to 90 percent of the eggs and lérvéé ﬁave been
reported as destroyed in southsastern Alaska streams as a rgsuit of efésion

and shifting gravel (McNeil, 1968).

Physical and Chemical Data

Problems were experienced with the . operation of the new moéel:”J"
" Pesbody Ryan thermographs, as evident.in the gaps in water temperature data
{Figures 14 - 17).
The minimum mean stream flow of Russell Creek was estimatéa at 7.u2

cubic meters per second (262 efs, 8.D. = 113). Observed maximum stream

flows over the past 6-years may be in the magnitudé of 3 to 5 times thé

‘minimum flow wvalue. - S Lt T ',5'

The water chemistry analysis revealed increases of dissolved carbon

dioxide from July through November, 10 to 15 ppm (Table 213, Efeg cé;béq R

o

lppm {(McHeil, 1962}. In laboratory experiments éxygen.uptakéxﬂ&;éélmonﬂéggs_6}

" was not effected by carbon dioxide levels below iQS'ppm'{Alééréige*éh&’
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Hickett, 1958). Apparent increases of ammonia (ammonium nitrogen} in
July and October and pH in October may reflect the presence of deteriorating
salmon carcasses in the stream. Ammonia as a metabolite of eggs may be

deleterious in natural systems under certain conditions {(McNeil, 1966).
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Dolly Varden stomach analysis data, Russell Creek, 1978.

T n/28

" Continued...

Table 2.

Date Number Insects Fish Location Sex Color
of fry present (1) length of (2) phase
in stomach in stomach™ in cm capitura

/14 0 - 36,0 1 F -

hfin 0 - 27.8 1 F -

4/14 0 - 35.5 1 F -

L/14 2 < 31.5 1 " F -

B/2u 9 - 33.0 3 F -

L/24 0 - 45.5 3 M -

4L/25 0 - 27.1 1 F i

4/25 2 - 30.0 3 T C 3

4/25 0 - 40,0 2 T i

n/25 1 - 32.5 2 3 1

4/25 0 - 49,5 2 F 2

1/25 0 - 53,5 2 F 2

/28 1 - Y. 5 2 M 1

%/286 0 - 37.5 2 F 1

4/26 0 + 41,5 2 F -1

L/28 o + 38.0 2 F 1

L/25 0 - 38.0 2 3 1

u/26 " - 35.5 2 F 3

- u/28 0 - 39.5 1 F 1

L/26 0 - 42,5 1 F 1

/26 i) - 46.5 i i) i

4/26 0 - 42,5 1 F 1

- u/26 0 - . 40.5 1 F 1

/26 a - - 38.0 1 F -1

4/26 - 0. - 39.0 i F 1

4/26 0 - - 37.0 1 F 1

/28 0 - 41,5 1 F 1
e B/286 -0 0 - u2.0 1 M 1
/26 o e igh - 1L .39.0 1 M 1
- u/26 0 - -30.0 1 1 1

L W/25 07 0 e 30,5 1 M 1
oWf26. . 0 s LUt 29,0 1 3 3

426 0 - ~-t27.0 1 M 1

o - + 22.5 1 M 1

L/26 a9 - CE 19.5 1 F 1

4/26 0 . + 18.0 1 F 1

L W/27 18 - 42.0 3 P 1
L B/27 R o - 29.0 3 T 1

o 4/27 w6 - 26.0 3 F- i
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Table 2. Continued.

Date _ Number ~ Insects  Fish Location Sex Color(a)_w
of fry " present length - of - : phase ‘
in stomach in stomach{?)}  in em capturefg) o

/27 ~ - 45,5
bW/27 - : 41.5
4/27 - 40.5

0
1
0 i -
L 4/f27 3 E + 16.5
DO I
0
o

s B Ber B

3 b R ek b fad
b s b b b feb s

Cu/27 - - 27.5 : .
L/27 - - 36.0 ¥ P
4/27 - 43.0 F. .- .

Mean 0.98 L 35
8.D. 2.85 | 8.

571 - 4.0 -. :
5/1 - 38.5 - T

5/1
51
5/8

5/9
5/%
5/8
_5/9
5/9
5/9
5/9
5/9
5/9
5/G

W OOO oo
+
E.3
O
4
5y

s

i
w
w
s,
or

5/9
5/9
- 5/9
5/9.
T 5/9

5/9 3 e - - 26,0 - 3
3 -

5/9 - ~ , 35.5- :

' 5/9 i ‘ £ 38,5

,
A

FOQWNOOOQANNOUOOOCM L

I
1 i
w F
s o
LI s
o w

3

-5/9

i
%
ra
'
W0 L0 0 G 0 0 00 02D L G GO G G G0 LD G0 U Lo B R R RS e [ I
B N N N N N N N 2 R IR U VU N
LY

Iy e e v et e R e v e R OIR Mo 0R GE f

+
R
"
©

L I
T TR

Lzl Tl s 5 Contidted.




59

Table 2. Continued.

Date Numbar Insects Fish Location Sex Cplor{é)
of fry present length of phasa
in stomach in stomachci) in cm capture(z) :

5/15 0 - 35.5 2 F 1

5/15 18 - 45.0 3 r 1

5/15 2 - 42.0 3 F 1

5/15 0 + 3G.5 3 o} 1

5/15 B + 22.5 3 M i

Mean L,5 34,3

5.0. $.0 7.2

5/17 0 - 50,0 1 F 1

5/17 0 + ' 431.0 1 r i

5/17 0 - - 32.5 1 M i

5717 0 - 32.5 1 T 1

5/17 0 - ' 37.0 1 F 1

5/17 0 - 32.0 1 r 1

5/17 Q - ' 29.0 i . i

5717 O + ~31.5 1 F 1

5/17 o - 28.5 1 F 1

5/17 0 - 27.0 1 - 1

5/17 0 - 29.0 1 - 1

5/31 c + 20.0 3 H 1

5/31 2 + 18.5 3 F 1

5/31 0 + 18.5 3 M 1

5/31 [ - 2%2.0 3 M 1

5/31 4 - 26.0 3 M 1

5/31 i1 - 25,0 3 M L

Mean 1.2 28.8 .

5.0, 2.9 6.9 :

Overall

- Summary '

Mean 2.2 3.1

5.0.. 5.7 7.9

(1} ©No insects present = -, insects present = +.

(2)  See Figure 3.
{3) Color phase code :
- 1 ~-Silver below laterial line, dorsal area light blue-green.
2 - Silver below laterial line, dorsal aresa dark blue-green.
3 - Yellowish below laterial line, dark dorsal area, spots proanant.
& - Yellowish below laterial line, dark dorsal area, spots yﬂomlnan;, deep
' orange and white periphery on fins. : o
Note: Phases 1 and 2 are non-spawning colors and phases 3 and % are spawnlﬂg ¢
colors. : .
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Table 8. Fecundity, ovary weight, mean-egg diameter'(ﬂ*ﬁxso) and mean
egg welght (N=5x250) of a sample (N=18) of Russell Creek chum
salmon, 1878, ., _ _ ,

Date Fish ~ Fish - Number Weight " R egg
: length o weight . of eggs of ovaries  diameter
inem 7 in kg ... ... ingrams . inmm

8/7 63.5 2.5 - . ou8s 398.1  © - 5.8
8/8 62.5 2.6 L2932 - 393.6 5.8

8/8 57.7. 2.0 . 2737 a2 5.8

8/18 - 6L.6 3.0 2333 sl 5.8
- 8/1u 1 70.7 T 4.0 : 302 éaa,é ‘.5.5-“ o 19i;f;f;f 
- 8/1n 66,7 3.2 2964 5617 6.0 182
‘8/18 o 7o,§ 4,5 B 3679 1826.9 6.8 _221-
8/15  69.5 L w2 3093 7es2 . 6.8 nmo
8/15 " 69.5 3.75 3195 569.3 6.3 f_ 1197
8/16 63.0 3.5 2506 k ssifz 7.2 o zso_“
8/16 68.5 3.1 o768 569.4 6.0 210
9/3 9.7 3.6 5583 | H;’f”  806.8 6.5
es . sz “ ) 3.7 L 7 29a?rf3f”ﬁf _ﬁoé.u o -?ﬁdi-“:"
;;9/3fj .. 63.8 g .1f2,75 (*'_"'2623 -ff{;f_”l5§2,8__;,}”" 6.7,
93 acj_{f.ég.u ‘?.5,5;75 _fﬁ1fi _323493ffﬂ{f:i §55;é7':; _ -héfélum-f;

9/5 - h88.0 . 3.75 5 . 3u2T . . U B83.S . 8.2

595.1 . 6.3

St 7005 03,51 L e 29100. nes § B18.30 . B.l oo

s573.5 - 6.6

#
ey

oo B0%m gl il

136 . -0s5
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Table 9. Fecuﬁdity, ovary weight, mean egg diameter N=5x50}, and mean egg
weight (N=5x250) of a sample (N=32) of Russell Creek pink salmon, 1973.

Date Fish Fish Mumber " Weight X egg X egg

length weight "~ of eggs ~ of ovaries diameter weight .0 . ¢
in cm in kg in grams in mm inmg 70
8/1 48,5 1.25 1536 o - 5.5 118
8/3 39,9 1.25 1194 . 18n.8 5.6 115
8/8 49.5 1.3 1347 190.0 5.9 140
8/8 52.5 - 1.5 1554 ' 230.5 5.8 146
8/9 51.4 - 1605 T279.8 5.9 © 175
- 8/9 49.9 - - 1602 241.8 5.7 o149
8/9 48.8 - 1170 . 183,7 5.8 162
8/9 ug,2 - 1326 185.0 5.6 138
8/9 52.5 - 1258 205.1 8.5 183
8714 19,2 1.3 1566 231.4 5.3 152
8/1u 47.5 1.2 15682 250.8 5.8 151
8/1ik 51.1 1.5 1917 316.0 5.6 157
8/1k 18,5 1.3 1723 237.3 5.5 137
- 8/1n 47.8 1.2 1120 225.9 6.0 158
8/1y 53.5 1.6 1960 - 301.1 5.8 151
8/1u BQ. 5 1.25 1295 - 220.,9 6.3 169
8/14 B7.9 1.2 990 158,86 5.7 159
8/i%  50.1 1.3 1808 285,4 6.1 156
8/14 47,4 1.1 1750 _ 251.3 5.4 140
8/1u ng,2 1.1 1951 233.6 5.3 1083
8/1x4 54,5 1.75 1547 . 229.0 5.4 iny
8/14 19,0 1.25 1615 2.3 5.8 154
8/14 50.5 1.3 1411 230.4 5.8 153
8/1y 51.4 1.5 1588 254 .4 5.8 155 L
8/1y 4G, 5 1.25 1082 140.9 - 5.1 125 o
8/14 ug. 5 1.k iwgz ©228.0 6.1 176 e
8/14 50.0 1.3 1uy2 o 225.u 5.9 150 -
8/1u ug,u 1.2 e - 189.4 - 5.9 133
8/16 4g,9 1.2 1176 S 227.1 6.8 . 185
8/18 50.8 1.5 1716 . 262.7 6.1 \ 150
8/18 48,6 1.2 1538 . 223.5 8.1 136
. 8/1s 50.7 1.6 1509 S o281.7 6.3 : 217
Mean 50.0 1.3 1502 ©22%.3 . -5.8 7. 451
S.D. 1.7 .16 245 - 37.9 .3 Y
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Table 11. Individual weight, length and developmental index of chum salmon fry
sampled at Russell Creek, 1978...mean values follow each week. .
Date Date Weight Length = Xp ' Date Date - Weight Length X
caught measured inmz in mm caught measured inmg in mm
4/5 . 5717 371 38 1.29 /22 8/6 339 - - 37 1.88
g - 22 409 37 2.01 22 6 384% - 36 2.02.
9 22 448 37 2.07 22 6 329 . 35 - 1.97
7 o o 22 6 237 as 1.91°
N =3 o u09 37 1,99 S22 B 3w 35 2.01
- : B L - 22 B 348 .- 35 2.01 .0
L/le - 5722 BO7 38 t.80 - . 22 6 S 355 36 1.97
12 23 u23 50 1.88 22 B 367 37 1.9
12 23 386 37 1.97 22 B 369 37 i.94
14 23 324 33 2.08 22 N 384 . .39 1.88 - -
14 23 342 36 1.94 22 B . 325 3B 1.91. .
15 23 395 38 2.0% - 22 B 309 - 3y 1.89
15 23 g7 49 1.93 _ 22 6 353 - 37 1.91
18 23 356 38 . 1.82 22 6 s 38 1.85
16 23 820 50 1,87 - 22 6 353 . 36 1.96
18 23 417 40 1.87 ©oo23- 6 . 326 37 1.86
15 23 w817 4o . 1.87 ' 23 B RS s B Vs 1.86
15 23 u08 38 1.95 .. 23 6 390 38 1.92
o . S 23 6 137 u1 1.85
N = 12 396 - 38 1.83 23 6 399 39 1.89
' ' - 23 6 uog - 39 1.90
L/a7 6/1 L2 39 1.93 23 6 OO0 .. 39 1.89
17 1 396 39 1.88 23 6 423 1.88
17 1 B60 4O 1.93 - 23 6 400 - 2.05
17 1 - 377 a8 1.90 23 6 408 1.90
17 1 106 39 1.0 23 & 417 1.92
18 1 B30 s 1.97 23 B 411 1.86
18 1 395 37 1.98 23 B 45 . 1.91
18 1 o3k 36 0 1.85 . 23 B 353 . 1.86-
18 1 370 . 38  1.89- 23 6 .. 388 . - 01.97 -
18 - 1 gy . 33 1.96 . 23 Y 385 . L 1.83°7 -
18 - 1 . 803 38 __1.9%. . . . .23 ‘5 . 380 - 180 7
18 T S0 w22 -39S T1.920. 00 e300 I IRV & & I ©odee7
8 ., 1. ~.73%6 .- 38 .. 1,93 . . 1723 B .o 378 w37 o 1.85
18 1 T 381 .38 ©1.91 . 23 B CaugtE Co1i80 v
22 7. 6 .- 35 . 35 2,02 - 23 B 383 1.8
22 U8 320 0 35 . 1,96 00 .23 B S - R 1,88
22 U g -7 0 358 37 1.92 23 IR S R 1.93 -
.22 & 309 .. .36 . 1.88 . . - .. 23 B . = 3Bu. <
SO22 sl e 4L 382 00138503 1,98 Tles . L 23 .6 0299
S22 0 T8 304 ~35 1.92 IR R R
22 .. B 280 35 1.87 o N = 62 7373
22 B 282 . 35 1.87 ; - g

Continued.,.



. Table 11.° Continued.

Date Date Weight Length Kn , Date Date - Weight Length
T i g gt

caught measured in mg in mm caught  measured Iin mg in mm

4/27 6/8 386 37 1.97 S 4/30 6/14 353 37 1.91 -
27 8 38y 37 1.96 30 14 383 . .. 38 1.91
27 8 416 38 1.96 .30 Sa4 0 omoy o 33 1.385
27 8 1oy 39 1.90 .30 B £ O 311 . au 1.99
27 8 150 39 1.96 30 o i . 391 . 37 1.98
27 . 8 396 -39 1.88 30 o1 - o3yt - . 36 i.94
27 8 381 37 1.98 X S 30 - 1w 0285 . 32 2,01
27 8 u3y 38 1.99 Co 30 o 350 .0 38 1,86
27 8 yin 38 1.96 30 iy 0 387 . - 37 1.394%
27 a . 388 37 1.97 30 - 14 352 36 1.96
27 g 364 38 1.88 30 14 355 © 36 1.97
27 '8 HOg 39 1.90 30 iy - .380 - . 37 1,96
27 g 368 38 1,89 30 0 in ¥p9 . 39 1.90
27 g 397 . 38 1.93 .. -3 . iy 398 . mOo  1.8%
27 8 Ho8 39 1.90 .30 vdis . 355 1 35 2,02

© 27 g 408 37 2.00 Co30 - A% 3817 C 36 1.98 .
27 8 435 39 1.94 30 . 1w - 384 37 1.95
27 8 435, 39 1.94 30 S oAy - 352 0 - 736 1,96
27 8 397 39 1.88 : 30 ©1n 366 - 38 *1.88
27 & 374 38 1.90 _ 30 i 369 35 1.99
27 -8 394 37 1.98 S 36 - im 378 37 1.95.
77 8 379 37 1.98 .30 44 380 38 1.85
27 8 432 b0 1.89 30 i 358 39 1.82
30 14 465 39 1.99 - 30 1y 250. . 3% - 1.85
30 in 433 39 1.95 : . ' S o
30 i 521 i 1.96 N =83 3gs - 37 1.95
30 14 355 35 0 2,04 : ‘ ' . - T
30 1L 403 3B 1.94 5/3 37
30 is . gl 39 1.98 -3 37

130 1 . 397 37 1,99 S 39 -
30 14 351 36 1.98 EN .38 .
a0 - i L 396 39 1.88 -3 s .38
30 1n 366 36 1.95 3 36
30 - L ih 302 35 i.82 . . -3 :38 "
30 . i . 475 - 38 2.05 3 39 7 -
30 iw . w0l 38 2.05 3 37 ..
30 " - im . 352 38 . 1.96 A< 35 .
30 . 1y 310 . 35 1.93 SRTEE ©29

5. .

30 1y 397 37 - 1.9%
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Table 11. Continued.
Date Date Weight Length K, Date Date Weight " Length Kp
caught measured inmg in mm caught measured in mg in mm )
5/5 6/16 371 37 - 1.9y - 5/5 6/16 387 37 1.97
5 15 379 /s - 2,01 , 5 .18 335 . 35 1.98
5 6. - 380 - .35 ,.2,07 .. .. -5 ° 16 - . 286 . . 34 1.94%
5 2160 . 562 ... .80 1,89 . . : .5 .18 377 - 38 1.90
5 16 . min - 38 1,96 ' 5 16" 406 - - 38 1.95
5 16 . 398 - 383 “1.98 ST o | e R
5 16 - 379 -+ 36 - - 2.01 - - N = 57 - 3%0 ¢ 37 1.96
5 16 315 . 35 1.9% ' . :
5 16 388 B0 1.82 5/8 6/20 41 . 38 2.03
5 18 405 . uo 1.85 8 20 407 . 36 2.08
5 16 33 3w 2.08 8 200 357 .. 3 2.09
5 16 bow . 38 2,09 g 20 473 39 2.00
5 186 363 37 1.93 8 20 w08 . 37 2.00
5 i . 398 36 = 2.04 8 20 430 - 38 1.99
5 186 ni2 - 39 1.91 -8 20 362 . 38 1.98
5 18 463 B0 1.93 8 20 422 37 2.08
'5 18 367 37 1.94 g8 20 356 36 1.97
5 16 517 . 40 2.01 8 20 39y 37 1.98
5 18 100 38 1.9y 8 20 456 38 2.03.
5 18 427 37 2.0u 8 20 . 354 - 37 1.91
5 16 451 ag 1.97 8 20 Ly . 38 2.00
5 18 asu 35 2.02 g’ 20 353 35 2.02
5 16 402 38 1.9% 8 20 327 - 34 2.03
5 16 3Ty 37 1.95 8§ 20 . 150 - 38 2.02
.5 16 432 39 1.9% 8 20 LY 39 1.95 =
5 16 385 37 1.97 8 20 - BO3 0 38 2.05
5 16 391 38 1.92 8 20 357 36 1.97
5 16 417 L 39 1.92 8 20 . up7 .37 2,00
5 16 a8y 38 - 1.92 8 S200 - 370 - 36 1.99
5 16 LOS . 38 1.90 8 20 51 .. 3% 1.97
57 S16 .. ,271 3. 1,90 8. 20 w08 .. 37 2.00
- 16 - 433 39 °  1.95 ] 20 - 423 - 739 1.92°
.5 16 - 7 801 . 38 1,94 A 20 334- . 32 2.17
-5 16 . 301 .35 1.91° 8 20 196 = .. .31 1.87
.5 . 48 358 - . a7 o 1.92° 8 20 - 193 -5 31 0 1.86 -
5 L6 - BT 88 1,97 T L e R B
S Iy k29 o 3 1.98 o . N=27. 387, .36 2.00
5 .18 B7 . 38 - 2,01 - T
“5 16 388 38 .. 1.92 .. 8/6 0 7/19 . 384 35
5 16 . w36 - 38 . 1,98 .~ B - 19 386 737
. Continuved...
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Table 11. Continued.

Date Date Weight Length Ky Date Date - - Weight Length Ky
caught measured in mg in mm _ caught measured in mg in mm
8/7 7/21 B56 37 . 2.08 6/9 8/1 401 3% S 2.11
7 21 364 36 1.93 g 1 381 37 1.96
7 21 395 37 .. 1.98 g 1 347 36 1.95.
7 21 384 36 2.02 g 1 384 37 1.96
7 21 372 37 1.94 g 1 403 36 2.05
7 21 o 4ug 37 2.086 E 1 hgz 39 2.0t
7 21 410 38 . 1,85 9 1 w26 - 37 2.03
7 21 382 38 1.98 9 1 266 3n 1.89
7 21 uss 38 - 2.02 g 1 393 35 '2.03
7 21 375 36 - 2.00 g 1 368 . 35 .2.05
7 21 839 38 2.00 g 1 338 35 1,99
7 21 412 36 2.07 g 1 4o 36 2.05
7 21 38y 3 - 2,02 3 1 308 - 33 2.0
7 21 365 36 1.99 g 1 363 36 1.98
7 21 312 34 1.99 - . '
8 20 394 39 1.88 . N o= 55 392 37 2.00
8 20 389 36 2.03 '
8 20 337 35 - 1.99
g 20 301 35 1.91
8 20 397 33 1,93
8 20 311 38 1.96
8 20 389 36 $2.03
8 20 410 ek "1.95
8 20 343 35 2.00
8 20 310 35 1.83
8 20 - 408 37 2.00
8 20 430 37 2.04
3 20 388 36 - 2.,03
8 20 422 38 1.97
g 8/1 430 37 2.04
9 i us§ 39 1.99
9 oo1. .. 395 .. 36 . --2.0L -
9 47388 36 T 2,08 0 T
9 1 Coun7. 0 t37 s 2,07
9 1 10§ 38 - 1.95
g 1 ... 423 . --38 0 1.98 0.
9 1 7T3so 0 35 ¢ 72,09, ¢
g 1 460 38 . 2.03
9 L1

449 . 38 . - 2,02
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Table 13. Individual weight, . length and developmental index of chum salmon fry
.mean values follow

sampled at the tributary to Nurse Lagoon, 19878..
each week.

Weight Length Ky

Date Date Weight Length K ‘Date . Date
caught  measured in mg in mm caught measursd in mg in mm
/4 5717 398 38 1.94% - /11 5/23 uug - 37 2,06~
i 17 357 3. 1,97 11 23 352 . 35 2.02 -
3 17 400 37 - 1.99 11 23 - 37% a7 1.95 -
) 17 517 38 . 1.97 R & S 23 395 38 1.93
4 17 402 37 1.99 Tl 23 353 35 2.02’
4 17 aus 36 1.95 11 23 427 . 36 2.09
5 17 286 - .38 1.83 S 11 23 354 . 36 1.97
4 17+ 3ug 37 . 1.80 11 23 373 37 1.95
I 17 372 38 .1.89 i1 23 369 35 2.05
4 17 347 .35 0 2,01 .11 23 356 37 1.92
4 17 350 34 2.09 11 23 290 33 2.01
5 17 362 .35 2.04 11 © 23 s 35 2.01 .-
5 17 345 38 2.06 11 23 375 - 37 1.95 .
5 17 3u1 32 2.18 12 23 379 37 1.96
5 17 . 385 35 2.08 12 23 430 . 38 1.99 -
B 18 356 37 1.92 12 23 359 36 1.97
B 18 331 35 2,01 12 23 361 36 1.68
7 19 395 38 1.93 12 23 365 35 2.04
7 19 359 35 2.03 12 23 310 35 1.93
7 19 290 37 1.79 “12 23 416 36 2.07 .
8 22 330 38 1.92 12 23 430 - 39 1.94
8 22 328 34 2.03 12 23 388 37 1.97
8 22 313 3u 2.00 12 23 456 39 1,97
8 22 3u1 . 36 1.94 12 23 342 35 2.00
8 22 413 38 1.96 12 23 349 36 1.98
8 22 38y - 38 1.91 12 23 345 35 2.00
kS 22 355 36 1.97 12 23 317 . 32 2.13
8 22 345 .35 2.00 12 23 357 .. 38 1,97
8 22 322 37 1.85 12 23 355 35 S 20020
8 22 306 . 36 1.87 13 23 54 . 38 27025
‘9 22 336 - .33 2.11 13 23 359 3y 2,09,
9 22 34y as - 2.00 13 23 S 28 .00 37 2:03 "7
3 22 347 - 37 1.90 13 - 23 362 .38 1.98 -
9 22 1383 . 35 2.04 13 23 370 -:36 1.99 .
; ' <13 23 3By 37 1.93 &
N = 34 353 36 1.97 13 23 yuy 380 0 -2.010 7
: : 13 23 .35 35 L 2000 7
B/10 5/22 u31 37 2.04 13 23 CCB0E . 036 20087
10 272 437 39 1.85 13 - 23 362, 37 . .1.93.
10 27 puz 39 1.95 13 23 378 37 ©1.85¢
10 22 344 37 - 1.89 13 23 361~ 136 1,98"
19 1.98 TR 8-

22

362

36

i3

N L'COntinuéd,.,, T

23

1400
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Table 13, Continuad.

Date Date Weight Length Kp Date Date Weight Length Kp
caught measured in mg in mm caught measured in mg in mm
/13 5/23 290 36 1.84 H/15 5/23 . 351" 37 1.91
13 23 .. 365 35 2.04 S 13 23 382 37 1.95
13 23 377 37 1.85 .15 23 338 37 1.88
13 23 330 3y 2.03 15 23 38y 38 1.91
13 23 273 35 1.85 15 23 355 35 2.02°
13 23 382 a7 1.96 15 23 337 . - 38 1.93
13 23 358 1%s) 1.78 15 23 359 37 1.92
13 23 359 35 2.03 15 23 3y2 37 1.89
13 23 a7s 36 2.00 15 23 362 37 1.93 -
13 23 356 36 1.97 15 23 326 35 1.97
13 23 3u2 35 2.00 ‘ 15 23 349 - 37 1.90
13 23 370 36 1.99 15 23 370 37 1.94
13 23 428 38 1.98 15 23 3us . 36 1.95 .-
13 .23 328 34 2.03 15 .23 uy3 39 1.95
in - 23 uus 39 1.96 15 23 390 37 1.97
14 23 B4 37 2.00 ) 15 23 . 387 37 1.94
14 23 ans 386 1.95 15 23 351 38 1.98
1y 23 397 37 1.99 ‘ 15 23 311 36 - 1.88
14 23 3383 34 2.05 15 23 390 37 1.97
14 23 432 37 2,04 15 23 435 a8 1.99
14 23 355 36 1.97 15 23 405 37 2.00
14 23 - 381 38 1.91 15 - 23 374 37 1.95
1t 23 358 35 2.03 15 23 290 35 1.8%
1 23 Ly 38 2.01 16 23 303 36 1.87
14 23 340 35 1.99 18 23 286 35 1.88
i 23 369 36 1.99 i85 23 286 37 1.78
1t 23 393 36 2.03 16 23 345 . 36 1.95
14 23 355 35 2.02 16 23 353 a5 2.02
14 .23 369 36 1.399 16 23 3u2 34 2,06
14 .23 320 35 1.95 16 23 374 a8 1.90 .
iy 23 290 37 1.79 16 23 347 36 - 1.95 7
14 23 as7 - 36 1.97 C 18 23 8437 - 36 1.9u%
i4 23 376 37 1.95 16 23 - 355 . 38 1.86
1 23 - 385 37 1.97 16 23 337 356 1.93 o
i 0 23 370 36 1.89 16 23 355 . 37 . 1.91 7"
15 - 23 379 37 1.96 1 . 23 438 33 72,0000
15 .- 23 357 35 2.02 1§ 23 342 v 37 7 1.89 7 -
15 23 375 . 38, 1.90 | 16 23 . 357 37 1.92.--

15 - 23 _ o hob 38 1.8 - 16 23 - - 331 38 -1192“
15 23 - 385 37 1.93 S 23 355 . 38 ] %{QZ\




Table 13. Continued.
Dats Date Weight Length K, R Date Date Weight Lemgth: Ky =
caught measured in mg in mm caught measured in mg inmm .
4/18 5/23 319 a6 1.90 . Cu/22 6/6 398
16 23 0 388 . 35 1.99 B 22 5 L6
16 23 aus 35 . 2.00° S22 B 378 -
18 23 . 370 3/ 1.99 S 22 & MR
16 23 " 3u7 35 2,01 - S22 6 520
16 23 381 . 38 1,904 _ = 22. 6 3u8
: : o : : 22 6 353
N o= 133 367 35 1.97 ' S22 5 379
: _ . _ o 22 B 418
N/17 6/1 358 33 2.03 .22 6 116
17 1 354 37 i.91 22 8 385
17 1 369 38 1.89 22 6 371
17 1 o388 37 - 1.93 22 6 128
17 1 a7 3 2,01 - 22 3 b7
17 1 ass .- a7 1.9 o220 5 359
17 1 426 38 . 1.98 . .22 6 371
17 1 359 37 1.92 S22 & 322
17 1 315 35 1,94 | .22 & 435
13 1 a72 a7 1.94 22 6 389
18 1 341 3 1.9 22 6 427
1 1 ant 35 | 2.00 : S22 8 35y
18 1 381 - . .36 . 1.98 - L 422 & 416
18 1 361 . 37 1.92 ' - 22 6 296
18 1 31l 38~ 1.96 . . . 22 5 321
18 1 ;3850 u3s cot.970 - ., 22 -6 379
18 1 - 30 36 194 S L : e
18 147381 . 38 . 1.8 _ . . . . N= 55 370
18 1040886 U85 1,99 T L T e L S
18 1.0 M 348 L35 C 2 0nn 8/6 0 B25
18 1. 378 - ~1.95 B o393
18 1 . 266 1,88 L6 o w22
8 . 1 TRu2 1.83 LB eiu37
18- -7 1 337 1.88 & 378
18 17 CuBn 1.93. 8 "n3g . o
18 1 3257 1.96 ‘B 374
18 10 315 1.89 B o372
18 - O 1 13 1.89~ 6 - aug
18 - o1 L Touay e - 1.96 5 . w01, T
18 g L 332 - 1.98 &- ©a7s
5 . " Continued...




Table 13. Continued.

~ Date - Date Weight Length Kp Date Date Weight Length K,

caught mMeasurad inmg inmm , - caught measured inmg inmm

LOL %) 1.85 4/30 . 6/43 © 391 36 2.03 -
ate 37 - 1.95 3o 013 w2s ¥ 1.88
440 4o 0 1.90 30 - 13 388 37 1.9%
as1 37 1.92 , ac . 13 389 . 38 1.89
- 407 38 1.95 o 30 0 -13 308 3 1.99
339 .39 . 1.79 .. .- . 30 - 13 - 318 i 2.01
409 . 38 - 1,95 0 30 ¢ 13 339 36 1.94%
a3t - 39 . 1,91 - L. 30 0 130 2920 32 2.07
453 4o 1.93 30 . 43 0 B06 53 1.85
k05 . .80 - 1.8 - - . - 30 T 13 7 381 36 1.98
323 38 i.81 -0 ....30.. 13 0. 378 36 2.01
188 41 1.82 .. 30 43 302 38 1.92
416 . .38 . .1.96. ~ .30 . 713 3ou 36 - . 1.87
373 . 37 . . -1.95 S -7 30 437 3ug . 3% 1.90
392 a8 1.9 ' 30 13 0 3s5m - 36 1.97
416 39 1.91 30 13 336 36 1.53
403 39 1.89 B 30 - 13 329 35 1.97
w17 39 . 1.92 - 30 13 347 37 1.90
385 - 38 1.88 : 30 13 3u1 39 1.84
Lol 39 1.89 : 30 - 13 293 35 1.90
375 0 1.80 _ 30 i3 406 38 1.95
288 - 33 2.00 0 13 362 - 37 1.93
asy - 37 1.91 30 13 - 338 . 3 - 1.93
110 3¢ 1.0 0 13 341 36 1.94
269 35 1.8% 30 - .13 . 335 36 1.93
320 33 1.95 30 13 335 36 1.93
3u6 35 "1.95 30 .13 318 1] 2.01
382 37 - 1.96 30 . .13 32u- 35 1
£323 7 36 701,91 .30 .13 325 0 3 2,02
...36% . .38  1.88 . 30 43t 0 312 3% 1,94
3w 35 1,96 =300 % 43 0 339 35 1,99
“pig - 0 39 - 1.91 .7 30 13 31050 3% - 1299
326 ,..85 - -1.97 ¢ iohontio3e 43 008810 3 . 1.98
00272 00 33 0 1.96.-.n . o 7 30 : C297 3% 1,98
£e200320 00 137, - 185,70 - - 0 30 278 07738 7 492 -
CoE308 s 3mc 1,98 S 30 819 S0 3B - 2,01
SE3M7 .- 36 - 4,95 0 30 - S 324l 3% 196
S o288 0 36 .1.83.0 o . L+ 30 ©330
Toonow Y 3s 71,95 S0 30 o ST 800 7 e
.3u8 - 37 71,90 e300 - A3 L os12 e

B/

24
PIEE
24 -

2u
24
o8
2i
4
24
24
2%
2
24
2%
24
o
24
2u
4
2h
2u
24
27
27
27
27
27
27
27 ..
27 T v
27T .
Y SRR
27
AR, Ly )
2T
Y S
ST
27
K m..2_“7 E R N

o3}
T
[}
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Table 13. Continued.
Date Date Height Length Ky Date Date Weight  Length
caught measured in mg in mm caught measured in mg irt mm
4/30 6/13 358 38 1.87 5/7 6/20 by
30 13 329 46 1.50 7 20 478 -
30 13 357 38 1.87 7 26 360
30 13 295 3 . 1.85 7 20 373
30 13 350 37 1.90 7 20 4ou
30 13 252 34 1.86 7 20 405
30 12 332 36 1.82 7 © 20 L
30 13 302 34 1.97 7 S 20 40y
30 13 370 37 1.9y 7 20 380
30 13 3e1 35 2.03 7 .20 - uoy
30 13 3y7 38 - i.85 7 20 352
30 13 314 35 1.94 7 20 257
30 13 312 35 1.94 7 20 347
30 12 427 39 .1.93 7 20 346
30 13 343 2 2.00 7 20 322
39 13 283 34 $.83 7 20 4§68
30 13 338 36 2.03 7 20 303
an 13 295 34 1.66 7 20 392
30 13 347 37 1.90 7 20 323
30 13 304 35 1.92 7 20 359
30 13 341 37 1.89 7 20 336
30 13 283 36 1.84 7 20 315
30 13 329 36 1.88 7 20 304
30 13 298 34 1.96 7 20 330
30 13 341 - 37 1.89 7 20 345
30 13 . 2933 33 2.01 10 23 405
30 13 305 36 1.87 10 23 322
30 13 299 a3 2.01 10 23 330
30 13 352 35 2.02 10 23 345
30 13 327 37 1.86 : -
30 13 329 35 1.97 M= 29 354
30 13 315 36 1.89 :
30 13 a3y 36 1.83 6/6 7/19 Lgk
30 - 13 317 36 1.88 6 A 363
30 13 296 36 1.85 6 19 401
30 13 334 36 1.93 6 19 466
30 13 312 34 1.99 & 19 389
. 30 13 286 34 1.94 5 19 492
30 13 329 35 - 1.97 L .13 .384.
B 19 364
347 37 1.92 B 19

¥ = 130

L ﬂ.@ogtinﬁéd;.

TR
s

-

3N
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Table 13. Continued.

Date Date Height Length KD Date Date Weight  Length Ky
caught measured in mg in mm caught measured in mg in mm
5/6 S 7/1% 3k 34 2.08 6/7 7/24 334 35 1.98

6 19 3y 37 1.98 7 rE 452 38 2,02

6 19 341 3y 2.08 7 24 . 408" 35 2,12

6 19 475 .38 2.05 7 2% . 389 37 1.97

& 19 3u3 35 2.00 7 24 351 - 3 2.07

& 19 369 35 2.05 7 pIH LO3 - 38 - 1.94

6 18 518 38 . 2.11 7 2u - no7 36 - 2.06

5 19 371 37 1.94 7 24 364 37 1,93

6 19 369 36 . 1.99 7 2u 359 35 2.03

6 19 402 37 1.99 T 24 387 36 2.0k

6 £ 397 38 2,04 7 2y Le5 - 37 2.00

5 19 1338 35 ©1.99 7 24 371 35 2,05

8 19 306 33 2.04 7 21 362 35 2.04

7 24 405 36 2,08 7 24 383 . 35 2.07

7 20 358 35 2.03 7 24 a5L as 2.02

7 2u 386 36 2.02 7 24 . 398 37 1.99

7 24 397 36 2.0 7 24 387 36 2.01°

7 24 467 38 2,04 7 24 405 37 2.00

7 2n 501 38 2.09 7 24 B1g 35 2.08

7 25 uG7 37 2.00 7 24 347 35 2.01

7 24 373 35 2.06 7 24 353 35 ©2.02

7 24 397 36 2.04 7 24 327 35 1.97

7 24 388 36 2.03 7 24 287 33 2.00

7 2y 366 a7 1.93 8 20 374 36 2,00

7 24 392 37 1.98 8 20 394 36 2.04

7 214 415 36 2.07 8 20 B12 37 2.01

7 24 ou2e 37 2.03 8 20 - 388 36 -2.02 .

7 C2% .. uoM 36 2.05 8 20 294 3u 1.96

7" S 2n 367 37 1.94 8 20 433 38 "1.99-
7 T2y . 430 37 2.0% 8 20 L30 36 - 2,10
g o4 - 386 36 2.02 8 - 20 417" 37 2.02

7 S .os2w T .398 0 38 - 2.04 8 20 407 35 . 2.05
ST sl 294 33 2.01 3 20 406 38  2.067
T 2w o271 33 1.96 . 20 - 397 35 2.10

7 T2u 319 -3y 2.01 8 20 a7¢ . .38 . 2.01
. 2w . 398 - 36 .2.0% 8 © 20 377 . - 38 2.01
7 24 niy 37 2.01 8 20 313 - 35 1,957

7 24 - 120 36 2.08 8 20 407 - 37 2,00 .

7 8

v . 397 .36 2,04 20 #1007 37 2.0

Continued...
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Table 13. Continued.
Date Date Weight  Length Kp . Date -  Date Weight Length - Ky
caught measured inmg - in mm : caught measured in mg inmm -
6/8 7/20 380 35 2.07 S N o= 133 388 38
8 20 aug 35 2.01 ' . o
8 20 373 36 2.00
8 20 355 3 2,02
8 20 358 35 2.03 .
8 20 426 . g 1.98
8 20 393 37 - 1.98
8 20 - u0u 37 . - 2.00 ;
8 20 1393 . 36 2.03
8 20 u2s 38 1.98
8 20 321 3u 2.01
8 20 415 .37 2.02
g 31 385 36 2.04
9 31 L57 38 .- 2.03
g 31 359 - 3B 1.97
9 31 293 33 . 2.0
3 a1 124 36 2.09
g 31 545 ag 2.15
g 31 496 38 2.08
9 a1 313 3w 2,00
9 31 379 a6 2.0%
9 31 396 a7 1.98 )
9 31 329 . 35 1.97
9 31 390 . 36 12,03 -
9 31 371 .35 2,05 T T I N Ty
9 31 330 35 1,97 : o 1
9 31 uo8 BT s 2000 - e e e e e e
9 31 318 - . 35 - 1,95 Lo oo e T T .
9 31325 U35 01,86 0 T LT TR ew it e e ;
.9 31 . 393 ":'37 - :-1.98
9 31 .30 35 0 1,93
9 31 20 1330 L34, 2,03
9 31 .339 ° .° 35 1,89
g 31 - 388 36.. 0 1.96 -
9 .31 . 385 35 - 2.08°
.3 31 n1o .37 2,07
. 31 S50 =37 . 2,07
=9 31 - 3838 35 . 2,08
.9 31 . 317 - - o8 2,01 0
9 a1 - 319 . 34 2.01 -




Table 14, Individual weight and leﬁgth of chum salmon sec-~fry sampled

at the tributary teo Russell Creek, 1978...mean values in

75

18,

Continued...

summanry.
Date Date Weight  Length Date Date Weight Length
taken measured in mg in mm " taken measured in mg in mm
3/21 5/17 339 3 3/22 5/16 311 31
S 21 17 335 35 22 16 206 33
21 17 317 32 22 . 6 2u7 31
21 17 298 31 22 16 297 32
21 17 286 31 22 16 301 31
21 . 17 2u0 3y 22 16 202 32
21 17 210 32 22 16 321 33
21 17 3186 34 22 16 215 3y
21 17 306 34 22 16 298 31
22 16 236 32 22 16 265 32
22 16 318 31 22 16 307 33
22 16 306 34 22 16 304 32
22 16 237 30 22 16 218 . 33
22 16 307 31 22 16 179 28
22 16 312 31 22 16 150 26
22 16 223 - 33 22 16 210 32
22 18 .318 33 22 16 283 32
22 16 243 33 22 16 21y 30
22 16 203 32 22 16 232 32
22 16 238 33 22 16 289 28
22 16 258 29 22 16 320 32
22 16 304 31 22 16 312 3
22 16 315 32 22 18 159 30
22 16 300 - 31
22 16 316 32 N o= 62 271 32
22 16 320 31
22 16 231 31 u/3 5747 338 34
22 - .16 236 31 '3 17 337 36
.22 16 . 235 33 3 - 17 333 33
S22 16 276 31 3 17 - 357 36
.22 18 223 33 -3 17 © 382 35
22 16 - - 269 a1 3 17 335 35
22 16 7 300 32 3 17 377 37
22 S48 - ouy 32 3 17 295 33
22 16 . 250 33 3 17 312 33
22 186 301 31 3 17 301 - 36
122 16 309 32 3 17 384 . .37
22 16 - 236 30 '3 17 358 38
22 299 .33 '3 17 392 .37




Table 1, Continﬁed.

Date Date

Date Date Weight  Length Weight  Length
taken measured in mg in mm taken - measured in mg in mm
u/3 5/17 313 35 4/3 5717 331 36

3 17 - 386 37 3 17 336 35

3 17 374 38 3 17 378 37

3 17 278 3z

3 17 269 . 33 N = 55 340 35

3 17 33g 3s e ;

3 17 375, 36

3 17 398 37

3 i7 L3985 37

3 17 298¢ 38

3 17 250 .35

3 17 286 35

3 17 y15 38

3 17 355 .. 38

3 17 .. 318 35

3 17 298 31

3 17 314 34

3 17 313 32

3 17 372 39

3 17 365 36

3 17 405 38

3 17 397 38

3 17 272 35

3 17 351 37

3 17 297 33

3 17 ayz- 3h

3 17 374 39

3 17 - 362 37

3 17 321 33

3 17 32 35

3 i7 342 386

3 Vi 362 - 37

3 17 321 33

3 17 310 34

3 17 295 - 33

3 17 u.07 38

3 17 375 38

3 i7 2786 31

3 17 37

345




Table 16. Individual weight and length of wild chum salmon fry taken at
Nurse Lagoon, 1978...mean values in summary. -

Data Date Waight  Length Date Bate Weight' Length
caught measured  in mg in mm : _ caught measured in mg in mm
B/17 -8/1 w26 - -39 ' N/25 . &/6 347 38
17 i 381 a7 ‘ _ 25 5 a1 37
17 1 - 3%0 36 ST 5 41g 50
17 i 416 37 25 6 396 39
17 1 518 18] ; o5 6 1n 39
17 1 Lirg 3g 25 ' 320 36
17 1 386 37 25 6 280 35
17 z 401 39 25 6 327 35
17 1 387 39 25 6 297 37
17 2 441 - 38 25 6 w9 37
17 1 357 38 25 6 319 37
7 1 376 37 .25 6 416 40
17 i 426 33 25 6 293 35
17 1 455 39
17 1 432 38 N = 2u 348 37
17 1 397 ag
17 1 505 42 5/2 6/14 384 38
17 1 385 37 5 1 308 35
17 1 486 40 5 1 109 a8
17 1 308 3k 5 i 102 37
17 1 388 38 5 1 aug 5
17 1 374 38 - v an7 37
17 1 Bl 39 5 1n 290 18
17 1 431 .38 ) 14 “a0y 36
17 1 379 37 5 1 301 as
2 14 333 36
N = 28 412 38 9 T 1y 39y o as
2 -1k .. 388 38
4/25 6/6 364 38 S 2 1w . 351, 35
25 - B 425 38 2 14 - 363 . 38
25 6 3486 a7 2 1y - 392 - 37
25 6 358 37 2 i .. 308 . 34
25 6 226 35 2 114 389 as
25 5 288 . 3B .2 14 332 an v
25 6 338 37 2 1% -7 3wt . 35 SR
25 6 389 39 2 1 326 35 e
25 6 299 35 5 14 y2g.. 35
25 .6 310 38 2 .

Ay, 3310 . .36
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Table 16. Continued.
Data Date Weight  Length Date Date - Weight  Length
caught measured In mg in mn caught measured in mg in mm
5/2 6/14 375 a8 5/30 7/41 397 37
2 iy 393 a7 30 11 329 36
2 i 310 34 30 ii 403 KFs
2 1L Lol 38 as 11 gl 38
2 14 373 37 30 - 11 520 b0
o 30 11 338 37
N = 27 360 36 30 11 366 35
390 11 469 33
5710 6/23 406 38 30 i1 541 39
16 23 383 36 30 11 4338 37
10 23 1332 au 30 11 412 38
i0 23 326 35 © 30 "1l 373 36
10 23 324 34 - 30 11 u72 36
10 23 520 40 - 30 A1 L29 343
10 23 - 398 a7 ~30 A1 Y 37
10 23 816 - 36 30 11 L5 35
10 23 338 37 30 il - h70 35
10 23 333 37 30 11 351 38
16 23 391 38 30 11 421 3
16 23 371 37 30 1 328 35
10 23 335 35 3G -1 372 36
i0 23 35¢ 36 30 11 347 35
i 23 292 31 :
10 23 392 37 H = 25 422 37
10 23 363 36
i¢ 23 e 26 6/1 7/14 522 2
10 23 315 3u 1 ER 586 38
18 23 426 37 1 ik 205 38
1¢ 23 382 36 1 c4 5L 37
10 23 283 34 i 14 504 33
10 23 376 36 1 ik 415 37
10 23 323 35 i 1n 463 38
10 23 3565 35 i iy B30 - 38
10 23 384 36 1 44 398 . 37
ia 23 289 a3 1 i B32 33
10 23 373 35 i iy 420 38
i iy 519 L
N = 28 - 387 . 386 i 1 BoL 37
. 1 1 330 . 35
5/30 7/11 4n3 38 1 i . 394 - 38
30 14 Leo 38 1 1y Lol - 37
30 11 393 36 1 ig .39

427 .

Continued... -




Table 1 6 . Continued.

ate Date Weight  Length Date Date - Weight
caught measured in mg in mm caught measured in mg

6/1 7/14 uon 38
1 15 nz0 37
1 14 452 39
1 14 31y 35
1 14 386 36
1 14 415 38
&= 1 14 332 34
§§, 1 14 373 35
e 1 14 325 34
i 1 14 390 37
i
= N o= 27 429 37
bl 5/29 g/11 1134 ug
£ 29 11 969 46
ol 29 11 770 43
25 - 11 495 39
29 11 806 BE
29 11 219 ne
25 11 959 ug
29 11 872 145
29 11 . 5725 39
29 ©o11 333 35
25 11 865 46
29 - .11 759 43
29 " 11 -880 b5
29 11 . 703 no
29 11 893 . us
29 i1 - 529 7 L1
o238 11 LTO7 B2
2% 11 ¢ B20 i
29 11 . B13-  u3
29 11 . 596 LuQ
29 g1 T, 593 39
23 11 490 38
29 11 .~ 438 36
29 T a1 ‘597 39
23 B 196 39 :
M o= 25 729 42




