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":h ......"· with umc fKI ,,·,.. rckopcr c-, OIl. 1f,l ; 4 : W. W.
Kl' \ 11.,!"I.. llnpllhl i,h"",1 dOli a r . T he ..In...... ot intcc
no n. nh.'\It ;lh.-,,1 h~ r~ roecn... call incrca ..c lh..·
rn.·..crcndum h~' ' ''-\ cral "h,'1!r,,'C' f K"'ynn"-" ",'I OIL
Iinha : KI,' \ ntllJ , a nd Cov ert 1977: R"'yno ld,
1'177":1 . which ....smchow enha nce.... vurvivul trorn
the int ccuon f I. R. Coven and \\'. W. Rcvnold..
Ilnr11t'l1 " h,..J ,1:1101 I. Str.........•enha ncte,,1 thc-rmorceula 
. i"1l mi~hl "ti n..<nm c" the rhy..ic..I,'~ ical fI....pon....."
,, ( the " r~ani..m. vnch a.. the immune r.....poncc 10

infection o r ...-..caf".' rcacnon-, from harmful
..urnuf i. Fi,h ma intain ..'\1 in laborarorv h..mpcra
IIIfl.' a nd rh" h'(":ri,,,,1 , (m, hl i,'I1'\ compa ra hlc to
lh..' , ,,· ttl th c 'ra\\ nin g ' ...·;I"" n may al,,' h.: in
" 'r""" llIal b r..·..-...li ng co ndition f Banner and H ~'all

JtJ7~ : Smilh ICJ7~ l. 'otl Ih",' ir prderenda mi~ht

n:t1~cl ' 1'01" l1in~ " r lima.
."'ntlther J'k",ihl",' inlcrr r"'la li,lO " f in it i all ~' high

laht 1rah' r}' r rd""n:nda inw,I, ,,,,, inilial m c" h':'t.l l
Jurinl! gra ,'ila li,'n In Ih...• linal preferend um (cf.
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I C:lh~ : P...· I ...r!o" n and ." nden " n IQf1Q: Rc~nolll ...
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"tk.....C' ~ha'·ior i'" inh:r(cr",'(' wilh h, · ",,-,i:.lh ·
lillmin an i indil.·id ual, . .... ~r..:at ,kal ,~f fllrt ht:"r
" (lrL. i, n..",-tled 11.1 l1l,lh~ fllll~ cla rit y all I II th ...•
ahtw C' cllll, ideralion!o.

I Ih;lnL. Dr J. J. Mal:nu",m fur rc, 'i"'" im: ;In c;uh
"'r a fl of Ihi.. rarer. I IhanL. D I'!o R. W. \kc.lUlc~·
anti 1.. I . Cra""haw fl' r hc1r ful di"u....ion... :md
F. P;ml Kk h;u , l.. fur orJ:;mil in,: Ihi.. ~ , m JX1<' illm ;Ind
Ihcr c~~ rH'\' itl in~ ;l forum f,1r lh i.. nm.:h·nccded
c\;.min;lli,m I,f an imrorla nl 'iut'ojcci a rc;l.

Compilation of Temperature Preference Data I

C H." MllS C . (" OUT " !'lOt

Em"j'''',nI,."II/I .\d,·rIC·t"\ [); ,'i , i.", . lJll l. R,JJ: I' .\'" ri"" lli L'~'''"'f/ry·. 0,11. Hid,!:" . 1,.",1. J 7/tW. l..'.\."

CIIl ' 1"', . C. C. 1977. Co mpilatKln of Icmrcrollure rrd ere n&."t: lola lOi . J . f"h. Ke... Hoard Can . 3-1 :
7)9-7~:'i .
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TABU I. Summary or ava ilab~ doua on final prerermdum and u PJ'lCr and lower avoidance lemperal u res 01' fish from
field and labora lory siudies. Numbers here may ,'at)' some \l,hal from l he ori,inal a u l bor's inlcrprclalion. Sp - spri,.,;
W "" wi m e r ; F ... Iall: S u "" s ummer ; YOY = )·o u,., of l he year.

Tcmpt'O

Sift u..... Fiql 10_
SpfCin «.'" ."""'~ ....efCTC'ftdum ..oicllnce Loatio n ...~

.4/bMr"" 1 IUll"".IIJ ....'" zo Lab " " basl er and Dow"in. ,...
t blc.akJ

A /fJUI rh r) 'JodloriJ L. rae 29 " ...... butt R•• Ind. OaJlUD(ln 197)
hluriKk herr in,l

A . IJJ~aIt>ItIJ'rllWlll IS.I C.~p L.N.y. Gallip" 19"
t. le_ ife) 22.0 s.o L .ch,pn Welb 1961

Adult (Sp) ~ I. ) L.b Reu un .n4 1te14endorr 1914

A . UI/lIJu .i ...., SlII.lI lI ao Conna;:liC'ul R .. Marcy et . 1. 1972
(AfMf ic3n ,~4) Conn.

A ...blu,litl' 1 rll",fI';1 21. ) W~onlin L.kn Hile an4 Jucby 1941
U~ bau ) ~O ,1 S. Onlario Itrea ml h T.u.an 195.

21- 21." L MOrlona, W... Ne,U 1911
26 ....2• •) ' L. Mononl, Wn . Neill 1971

Sm.11 29 ,0 26 .2 2'.' L. .. Nei ll 1971
Sm;lll ~., ~II . ' 26 .0 Lab' Seill 1911
Adult IW) 21. 6 Lab Rn llCT Ind Herdcndorr 1914
Ad ull tSp ) ,.., L. b Rn llc r Ind Hcrckndorr 1914
A~ult (F J 22. ' Lab Rnne1.nd HCflkn40fr 1974

AIJCIwcI ","..1Ii11; All " 2-4,5- ) 2 . ' O . I\,nlon Bay, Tn.. G.lb...y an4 Slo_n 1914
IN y I nchovy l

Al'InJilfOlllJ .'_,.;,.,,, ...... 22.2 NOIT" II.... , l elln. Dendy 1941
l fln". atcr drum l La,,,, '" 22 WaN '" R., 1114. Gammon 1973

!Mnall ~,"'lO . ) · L Monona, Wil. Neill 1971
Sm.1I 21 .5-2~ l . MOftOII,I. Wn. Scill l97 1
'tIO'tl t Su) ) 1. ) L.b RnllIa' .nd lI erde ndorf 1914
Adull (Su i 26 .S Lab Rcuner an4 Hudcndod 1914
A.JuII IFJ 19 .6 L.b Ra lll u and HcrdcnQorf' 1914

A ' ian'I'1i1 All " O . ,,,"lon )by. Te• • Oalla.a)' and Sl.....n 191.
1M2 ca tfi\h )

A ,lrrUtopI IV' " 2' .2 " C.liromia COIU DotM5orotf 1911
l~hcnu.k 51'«"")

B,.,, _ rifJ,..,~. All ,. Galwlton Ba)', Tcr.. Oalla"l)' and SIr,._ n 1914
fpllf.-n~)

C_pou_ -..I,,,., All 1) . • Sew R., Va. Sa u" e1 el al . 1915-
(uoncroUerl 26 . ' Lab St.uIkt' ct . l 191,.

Aduh " 29 " Lab CbcJry ct aL 1975

C.r. . ..., _ alll, ....11 21 . 1 Lab f ry 19041
(&OId""'1 Sma ll " '" Lab it O)' and Job3mcn . 910

Adull ('0\1 24 .2 Lab Rcu tler . nd HC'f'dmdorf 1914
Aduh (Sp) 2' .) lob Reulter . MI HC'f'dmdorf 1914
Adult ISu ) 21.0 Lab acunu.!'WI flerdcndorf 1914
Ad ull ( f ) 2• .0 Lab Rcutler a!'WI Her dcftdlxf 1914
Medium 21 .9 Lab Rcynokb and Cowen 19n

C. f/'l1iIIrJ r. ,;o ...... ,.., 16 W.ba'" R., Ind. Gammon 1973
(ri\'ef carpwcker)

Till pape r ...ummar isv... iutormation on tempera-
um elected hy ti,hL'" in lahor" lof)" and field
... illl;lIi"'h . II-. primary purpose i... 10 pftw idc tab 
ular ,101101 on three "end points' of tempe ra ture
..clccnon Iha l hOI \\" been found use ful (o r , cu ing
Il·mp.:r.alllf l· 'Iandard.. Ior "Olle r t'kxliL'" and (or
ll"...cr ih i n~ and predictin g the be havior o f fi' hC\
ncar power ..tauon h"'al""ll Ll i...charl;"'" (T abl e I ),
Tbccc cnJp.,inl-. arc the final prcfcrendum :IOLl
the upper a nd lower avoidance tempe ratures. A
...i!o!ni lkanl amuunl of aLld ilional dat a has bee n
pllhli ..hcd , inc,,· Cou ta nt (197S » summa rized rc
rt,rl-. through 197 3.

De...puc ditlcrcn t , ' udy llh;.."C1 in.... and melhotJ,
am"n!! the r,,",earch report.. summa rized in T abl e
I . a pa ucru o( ternperaurrc preference appea rs in
the rc...ulh fo r man)' species. Species 1Iop"'ci ficil )" i'

clca rtv dem on ... tratcd with r,,· ;J..onablc co n..i"' l'n ,,\
amon~ laht1ral nry and field re...ulh. For \Om~
spec ie Ihe lahula r ""llmmary clari tle, the need
for re ea rch directed towa rd resolv ine co m radic-
lion ... Oi,en:pancic.... among rccultv indicah: where
caution ...ho uld be uw d in applyinp: Ih,,""oC da l3 in
impact a"" C"'o,rne nh . Some lah ulal ed valnev rcpre
scru rn)· ow n imcrp rctano n of the au thors' dat a .
which may ditlcr (rom theirs, r -::":.Iinly. the
o tiginal papcrv should be fu lly untJen:,k'llJ be fo re
these data arc I~ (or power plant impact
anal )'''~ o r fo r othe r pu rposes.

Aduoo....lIfc_...
Research . 'a' SpoI'l,,",N by lhe Energy Research

and Develop ment Adminislra lion und er conl rael " ilh
1M Union Car bide Corporal ion.
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lol'. : 11 2 · )11 7- l. \I" .... ..... \\ l\ ...,:' " 1'171
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Ad ull (Spl ::n . -4 ,.. Rrull .., .. 1><1 II crok l><l",f 1"74
"du lll~ul :'1 .7 ,.. Rcu ll C', a" d ll~<k..d..,f 1" 74
Ad...11 > 1I " ,. L•• Re) "..kl~ u" rub' n.hc..I.ut.

C . ..... ..... • ' .....,_,... AU ~. :!9-): " ."_ ..n il.I ~ . h ' ( . ..l1.....) ..nd ~u... " 1'1'.
....1Idw ilt. ....." " J(l. )~ ( .....nt.... 8.&) . In. t. ..".....1Id . t><I Ik.:htd i"
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0",....- . ..,.,J_ l .f. '" : }., Wilb...h R.• I..d . " .. m....... I" ' }
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I mu~"..lIu" lld

C. "'1/'" "'.... 'um " " .'" L•• R.:~ ..,,1<1. unrubln.hc-d dala
Id' '''1l ri.: ......ellCHoJ..-"_ _ .....
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