




















































































Haure . (Cont l nue4) Observ.4 t~.perature raneel lor varioul 11[e I taKel of Pnclfl c sal lJ1On .-
TEMPERAt1JRt RANCE ·C

SPECIES LIrE SOOllCE LOCATI ON m ClUTION SPAI~ INC. : f;CliBAI10N REARING
OF FISK STAet

Coh. Juvenile Ce4ertl01lll 6. Scarle t \'"uhlnlton St . •
(cont) 1982

Busur4 6. Mar ve r V eee uve r h ., 1

19n Brit . Col.
Bell 1973 7.0-16.5 U .8414 .6
HcMel l 6. Bail ey 1975 Southea s t A' )

4 . 44U .7 )
P"oCH~hon l UI) 10 -16 . 6-124

4- n ,7-U
\iall h 198) Anchor R. All: 2- lS . 7- 14

"1I1t lllCu 1919 Caribou L, AX U-U.5
Seldovia L.AII: 3.0- 5 .7

ADF50G 1984 Sust tna R, AX. 4. 2- 14 .S

Egg/Al evln Bell l'H3 10 . 4-13 .3 3
McMahon 1<;183 4-14 ,4-10

I
Be ll l'il13 7. 2-15 .6 7.2 -12 . 8Pink Adul t
Bell 1983 USSR •
Hc~ell 6. Bailey Sout h.al! 7.0-13

I l C1 7S Alaska
She rld3n 1962 Southealt AK 7.2-18.4
HcNell e r al 1964 Southeas t AK 10 .0-1 3.0

I ADF,Ij,G 1984 SU!litnll R, AX 7. S- U . S s.o-n.o

Juvenil e sen 1913 5 . 6- 11, . 6
HeNeil 6. aal1ey 1975 Southeas t .u: 4 . 4-15 . 7
Wilson 1919 Kod iak h . 5. 047 . 0
Wickett 1962 Brit . Col . 4 . 0- 5. 0
ADF&G 198/0 Sust t na R. A.~ 4 .4:-14.5

EII/Al evln Bell 1973 4 .4-13 .3
!ailey 6. [vans 1911 Sout heatt A' •••
eo.bl 6. !urrovs 1957 l>b. 0.S-5 . S
~Ne l 1 et 11. 19~ Sout heas t A' 1 .0-S . 0
Codln 1980 l>b . 3.4-lS .0

Sockeye Adult Bell 1973 7. 2 ' 15 .6 10.6-12 .2
een 198 3 ,..
HcNe 11 6. Bai ley 1915 Sout hf'l s t AK 7.0-13.0
Nelson U B) Sout heast AK 15 .3-14. 3
ADFloC 198 4 Susl t n. It. AI( S.8 4U .S 4.'· 7. 6



Flcur! _ (Cont i nued) Ob served t e-per3ture ranles fo r varioul I 1f. sta les of P3c{f i c sll.~ .

SPECIES
OF FISH

LIrE
STACE

SOURCE LOCATION HICRAIIOJol SPAWN INC IJoICUflATlOJol ROR IJoI C

I

Sockeye J uveni l e
(contl

KeCut 1961
b: l dlh 1911
Bell 191]

McNeil &Bailey 191~

Fr ied & L3ner 1981
Buchu 1981
Hartman e t al. 1961
FlaRI 1983
ADF&C 1984

Brit . Col.......
Sout healt lor:
Brts .hy, I¥. 10.0· 7 .0
Brl l . BI Y, AX 10 . 4-17. 8
Alas lta·w ldl 10 .5 · 10 .0
Ku Uo r _,AX 6. 7 · 110. 4
SUli tna R. JS. 10 . 2·14 .0

11.2·14.6
4.4·15.7

I

I

[gg/Alev ln Se l l 1913
Coabl 1965
ADF60C lq81
~aangard &Bur ger
1983

......
SUlttna R• .u::......

10 .10· 13 . 3 2
10 . 5' 110•• 3.1.5

1.9· ' . 10
1.0·6.5

I
Chinook Adul t

J uv..nl l e

Se ll 191 3
Bell 198 1
HcNei l & Brl 1ey 1975
\l'd1 1l 1983
.enG 1984

hlfll'O"d 1979
Bell 191]
~cNe l l &8alley 1975
A[IDe 1982

\1'3111 ' 1983
ADF&G 1984

3. 3· 13.9
4

Southeal t AK 4
Anchor R,AK 2·110 . 5- 10
Susitna R. AK 6.6·15.6

Col U111b la It 7

Sout heas t AX:

Southc ent..u: 10 .5 4

Anchor R, 10K 6·16.8·16
Susl tna R, AX 10 .2·14 .5

5.6· lJ .9

7.0· 13.0

1.8-10.9

7.3·14.6

[ gg/Allvln 8ell 1913
COIIbl 1965
Alderd i ce & Ve l len
19 78

...... 5.0.14
210

l.5
2.5·16.0

Not.: 2S1ngle t eeperat ure val ue, are lower obse rvl"d th reshol d, .
3After .gC ' had devl l o~d t o th e 12S' cel1 or ear l y bl as t ul a I t 3ge I t 5.5 · C
4Opt 111l\llll u nae

Pe3k "Iara tlon r3nlte
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Te r~ ino logy

Acclir.~tion - a phys io l og i ca l adap ta t i on t o natural or appl i ed env iron-

rncnt nl c ondi ti ons .

Incip i ent l e thal l eve l o r t cr.perature - uppe r and l~er t empera t ure

l evel ~he r e t e~per3 t ure i s beg inni ng t o have a l ethal

ef i ec t .

Pr e f er red or se lec ted t eo~e r3 t ur e - t he r ange of t empera t ur es i n ~hich

anir~ls congre~ate o r s pend the mos t t i me i n a f r ee

cho i ce s i tuat ion a nd i s som~ t imes cons ide r ed synonymous

Yi th opt imum.

Zone ~oler3 nc e - t hc roal zone i n ~h i ch f i sh can l i ve f ree from the

letha l effects o f tempera tu re .
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Fig. Diagram showing temperature relations of salmon.

(Ada pted from Jobling 1981)
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Spowninq
Dale

CHUM SALM ON NOMAGRAPH

f ( C I

1.0

Emergence
Dale

June 10

June I

15 Moy20

July 2.0 Moyl0

2.0

Aug I
May l

2.5

AuglO
Apr il 20

3 0

A"'l 20 3.5
April 10

40 April r

Sept I
4.5

Stpt 10 5.0 March20

5.5

Sept20 6.0 March 10

6.5
7.0 March J

Ott I

oeuo
Feb 20

FeblO

Feb l

Jon 20

Jan 10

Jan l



P RELI~INARY SAL~O~ TOLEP~~CE CRITERI A FOR SUS IT~A RIVER DRAISAG E

TEXPERATl'RE ·C

SP ECI ES

Chum

Sockeye

Pi nk

Chinook

Coho

LIFE PHASE TOLERAN CE PREFERRED

Adul t Mi gra t ion 1. 5- 21. 0 6. 0- 13. 0
Spawning

1 1. 0-1 6. 0 6. 0- 13. 0
Incubat i on 0- 10 . 0 2. 0- 8.0
Re a r Ln g 1. 5- 16.0 5. 0- 15.0
Srac Lt Mi~ra t ion 3. 0-13 .0 5. 0-10.0

Adu 1t ~ igra tion 2.5-16 .0 6 . 0-1 2 . 0
spavntng 1 4 .0- 14.0 6. 0-12 .0
Incubat i on 2 .0- 14.0 4 . 5- 8.0
Rearing 4 .0- 16.0 7. 0- 14. 0
Smol t MlIz ra t ion 4 .0- 18.0 5.0- 10.0

Adult m gra t i on 5.0-18 .0 7. 0-13 .0
Spawni ng

1 7. 0-1 8.0 8 .0- 13. 0
Incuba t i on 0-1 3. 0 4 .0- 10.0
Smo l t Mi gra t ion 4.0- 13.0 5. 0- 10. 0

Ad ult Migrat ion 2.0- 16.0 7. 0-13.0
Spawning 1 5.0- 14.0 7.0-12.0
Incubat i on 1. 5-16 . 0 4 . 0-12 .0
Rearing 4 .0- 16.0 7. 0- 14. 0
Sr::o l t Migra tion 4. 0-16 . 0 7. 0-14 .0

Adult Migra t ion 2 . 0- 19.0 6.0- 11. 0
Spawni ng 1 2.0- 17.0 6.0- 13.0
In cubation 0-14 . 0 4 .0-10 .0
liear i ng 4 . 0-21. 0 7.0- \5.0
Soo l t Mi gration 2.0-16 . 0 6. 0- 12.0

1Emb ryo i ncubation rat e i ncreases as t e~ p erature rises . Accumulated
t emperature uni t s or days t o emergence s hou ld be de te rmined fo r each
species ns c r i teria fo r incubation.
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Ftgure ~ean=tem~~ra tor e · C:September 1 throuJtb: Apri-l 30.

19 7/f.r.t9 15 1982~<98 l

..'" r\ATC1t\L" \l ATANA. t.'ATA.'{A ~ATUR1o.L \.'AT;..'\A \lATA.~

1996 200 1 199& 200 1

150 0 : 9 2: I 2: 4 1; 1 2: 8 3; 1
130 1. 0 1.8 2:0 1. 2 2." 2: 5
100 1: I 1.6 1.7 1.3 2: 0 2: 2
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ICE AND TEI'IPERA~ STUDIES WORKSHOP

ADF~G PRESENTATION

IV. DEVELOPMENT OF TE"PERATURE CRITERIA FOR FISHERY ASSESSMENT

1. SpAwning of the five pacific ••1.an sp.ci •• doe. not occur to
any Appreciable .~t.nt in the ".t~. directly .ffect~ by the
••tnst•• Su.ltna during the wintwr .anth••

2. Chu. and sockeye spawn,
influenced by ground w.t~ or
Q.n~.lly within one degre. of

.ppar~tly ••lectively, in are••
upNelllng with winte" temperatur••
thr•• deQr••s centigrade.

3. Chinook , pink, and coho apparently spawn pri ••rily in
tributeri.. and t ..pe,.atur•• during .id"int~ of 1... than 1
degre. centrigrade. At l •••t chinook and pink obtain -uch of the
th.,....l unit. n-e••••ry for develop.-nt by spawn1n; .arlier to
Obt.in .arly fall th.,.-.l input.

4. The r ••ld~t whitefish app.r~tly succe••fully spAwn in
.Ain.t~ ar.a. in Octob~, burbot in January, and long no••
• uck~. in MAYor Jun.. Spawning APp.ars to b. li.ited
by stable substrate and deNatering rath~ than te~.rature.

~. Upper Ii_ita on r.aring teaperAture. do not appear to be
reached in the SuaitnA r.aring habitat.. No correlation. of
di.tribution with open water t ..peratur•• have been ob.erved.

6. Lower t.-perature. are a.aociated with increa.ed u.e of
s l ou gh . and gravel sub&trate for cov~. OutMlgration fra.
tributaries appears to be exten.ive And attraction to ground
water sourc_ in .lough. APpear to corr.late with lAt. fall
.cv...nt. of Juvenil. chinook and coho .al.en.

7. T.-peratur_ at chu. and sock.ye spawning ar.a. ar. pri ..rily
influenced by ..inst.. wAt.,.. ov....flow. CAY-.d by ice
proces_s. A on. ti_ ev.nt at .lough SA car.,..lated ....11 with
reduction in develop.-nt r.te. of .ockey. and chu. .~ryo••

1



A. N.tur.l In.tr.a. Ie. Condition.

-fi.h
Conclu.ion.

r.l.tion.hip. to 5o.itna
r.ached to dat••

1. Th. furth.r north, the Mar. influence ic. proc••••• have on
tributary ovarMint.rin~ (app.rently) Mith out.i~r.tion. of .e.t
r ••id.nt and juvenile .al.en .p.ci•• occurrin~ with the on••t of
winter.

2. M.in.t.m Su.itna h.bitat. provide .table flow. in Midwinter,
.ft.r an ic. cov.r is for..d.

3. Slou~h habitat.
a••ociat.d with thermal

provide
input of

stable
~round

condition.
Mat.r.

.pp.r.ntly

4. On.time ob ••rv.tion of midwint.r ov.rflow of .lou~h 9A
.u;~••ted incr••••d anchor ic. and r.duced temperatur•••
Un.tabl. flow condition••••ociat.d with ic. app.ar to mo.t the
.ajor limitin; factor.

Radio ta~;.d r ••ident
cour.. of the winter

cov.r.

fi.h ~.n.r.lly move down.tr••m durin~

and corr••pond. with incr•••in~ ic.

6. Concentration.
attracted to ground

of r ••ident fi.h in the wint.r app.ar
w.t.r and thar.ally .ff.cted .r••••

tD

7. Limited burbot .pawnino .ay occur .t §ite. directly .ff.ct.d
b y mainstem flow••

9. S.cau.. of
confirmation data

the cat••troohic nature
on hypoth•••• pr••ented i.

of ic.
difficult

proc•••••,
to obtain.

9. Overwint.ring habitat i. prob.bly a m.jor limitation in the
production of re.id.nt and the r.aring juvenile ••lmon specie••
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