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fa:-oh icill ( Un..u , IHH : Fry 1'1 11 ! . • I H4I i : Ha rt , nJ.r; . J!t-lH). all nmform ing " it h'

~l i J.!ht vnr ia tion- 10 tilt" or igin ;;1 p.u rcrn for t hc ~Cll d lish . :\ 11 inrreasiuz ~ u 'd i rnati '

t emju-r 'at u r r- ha s alwa y~ n -sul tcd in all in crea..ill ~ le t ha l t cm pcrn t u re in so
frar t i0ll.11 proportion . Til t, ronstr'urtiou ul ~ I fi ia l.:0n a l l in t' a t a n anglt' of ..J.jCl

t ln- a xr-s \ F ig u n ' 20 , has provi ded a n -;td y nl t·~ITl " of dr-n-rmininjr the u ltima '

upper let ha l u -mpcrat un -. ~i ll n' t h i- line rt'pn ':--t"1l1 .. t hc locus of al l poi n ts f
which k-thal tr -m pe -rm ure- equal .. .o -clima t iou u -mpernt un -. C hara("h 'ri!"t it';l ll r. f "
uppe r iru-ipien t Ie t hnl u -m per.n ure... 110 .. pt ·c it·:-- ha .. ber-n foun d le J ex ploir
lu ll pt' !'osihilit r sllg~t~ tt.'t1 hy t'xt ra pol<ltioJl of thi .. linear re la tion (t w tWt'l' lI up
h-tha l u- m pcra t un- a m i arr-fimat ion u-mper.uure r. idwa y~ d ropp in g shor-t a s

result of uniform iruoh-rauce a t ~ h t" hiuhe- t an'li lTl ;llio ll :-O , pro\' id ill J,: a " I'l-u eau"
in a graph it'a l p n ·..en ta tion . A h hou c h tilt" I t·..i.. l :tlln· i inu- lCl a hi~ h It°l1l pt'ra ture
may lu- h-run lu-ned t h rotl ~ h ltiJ,dwr a r-c-liru.u iou . it wa:-- IlC ,in1t-. l 0111 t ha t lh i~ re.:·
~i ~ tal1 Ct.° is, fin ite and t hv h-thul u -mperutu n - It 'llla ill:- u na lter ed for t he n 'latiaa

dt'~ i gna tt,,<l by t lu - " pl.uc.m" . The-e rela tiou- a n - illu-ar.u cd in F igur t·:-- 20 to 21'
for t lu- P.lcifi,. sa lm on . Sonn- TWW ,a "pt·d ~. d itl t'r ill J,: from i h« normal tr apt:ziurn.
ar t' apparvn t. Tho let Ita I· h om IH.·ra t urv poit il .. a ft · 11 0 t alwn ~ .. l u-st Tt'pn'''' '1J It'\i bv a

..t ra igh t lin t' . p:lrt iclI l:trl y ill t ilt' Iuwcr It"lb: d 1':; I'""d . :\ h i;:h deg ree of ~l'n!'o it i \"i ty
to 10\\ t cnu-cr.u u n -s ,, 11110 11;: til t, Pa ci lic ~d n l (lll :t! llIo ,.; 1 ( 'OT l ti n (~ t hesv :--pt'f·it.-s to;'

cHT lim :lt inn n-m pcrnt un-- a l ll)\·t· n o( ' , S OIl W d e,a ih <It this level was oh~torvt'd'"
' t Il IO li/.: :,Ot ". a rrlima n-d -cunph-.. (Tn h k- X I l l. In a prcl imi nurv :HTlillla t ion
r-u lt urv of :--prin;: ~alm'ln .1t :~ c\ ' . . hij.:h JIlo rt al it y occ-ur red in t hv pH~l'll rc ot
lw.d lh :-- :--1I 1 · l,; t · ~( · . r-hum ;11111 I 'o b o s;l l m o Tl 0 1 tl u- :o-;"t 11It' t em pera t u r e historv. T his .
ill1 f1 It'r a ll t'(· of ti lt' ~ pr i m.: .. w igh t a t H lll n i IIII :lit · rapid tail ing .a \\·~ I Y of t ilt' upper!
h-r ha l t cm pv ra t u rv 101 low ,1,·rlilll . lI io ll.. . whi- h i- n o t a pp.trt·nt ior t he- coho"

s .iluron . :--11 ...im iln r in (Il h t' r l"l·,.; pel ' t .."
Til t" :-- p r ill J..' .u rd 1 "Il n ~ d lll ( ' 11 ha d t lu- ~ I t " , ; l " :-: lol " rann' a !H1 we-re p r.l l"lil·;l1 l\"

i. j.-Ilt i(";d ill aft·. • t :.~~ l d Uel .-I :!~ dq': T I 'l '~ t " :-- ' !ll:I,, ·d i l ·- I , .·' · l i \'l ' l ~' 1. The ~( Icl.: t · ~ l" were ­

ill t cr IIh ·d i; l t t - (: ,0 :. d t'~ Tn '.. ( " "'I Ud rt 't I I ;111 .1 d w . LU lll :--:t1mon Il'a~ t ( -t l j~ d .-grt ·t".. Co

~ l l ll ar t·d I. TIll' 1into h 'b I ill\.: III 'l ll'r kl h. l: 1" 11 'I " 1 , il m .· !t ' a' •·li l1la Iion k illpl'ra t ure .
!t ,r 111l' p in l.: ~·.a l lll "t l \\ . 1" \ . " r ~ - i m i b r , f ' l ! L ! l I" l :111' , '!l tll ll ~.t lll illn . T Ilt" il l'p a rCIll,

ill ll l!" rol Tl n " 0 1 tilt' "i,,".. 1" 11t\\ h" 1lI! ll' r : ll ll : ' ·· \\ " Il ld !t · ...t r i,·: t ll t ir 1 0 ll t ' 0 1- toll'rarKe ,

t ' \ I '1l Ill ort · 11.. 111 iTl ti lt" \ ·, 1:--" u i l i lt" , liIl:!!'" p !.. . ;11. tl l l ' lll 1' 1\\ (''' ' in ( ,Il lt ' r 0 1 t ·un,. 1

11...1111 .11 r , ·1.J11 11l!:O- . \ \ ' i t li l i n- l )" ...~ il lk t ' '' " ; , ' , .; , , ' ; 1;. I,;n" ..,d Il H'II , :l lId 1 1 0 I \t" i t h ~"
"' l. l1 ld ill~ Il l!' \ ·, tr i, t1,], · I l .l l Il T' · 0 1 ti ... IJII· "· : , , :l ]" \ \ " 1 1"111.11 l " I1I\ WI: ltlJrt: to ~ '

; 1" h !l l:t l il lll It·lIl llt'r. l llla"" I JIl I...l (II tlI t" d' :" " "j'" n: . l ·l ·.l ~ i ·;1 le'-ll lt f ,l d itTt'f l"nr t

11 , 1,1'1"- ' 1'"lha l I I ·l1I ; "' l d l llT t ' .

T t \ lI :. ' 11 T I \ 11" k \ Il k l

1) i \ i ~ i , 1I 1 Cli rt ':--jl'ITI ..... I I I t · ... llt·l IH·... . 1: 1,· : ' 1: '. · . · u: . llil, ! I l ll l t - ol l f ll t ' r . l lln · ...nd..
1l·...I ..l d lH I ' , p ft·,·io ll ... l ~ !-( · t l o r ti l j'o r u t h t 'T I I· : .. ·• : : .l ~ 1;"j' l: ;q lj1n ,pr iatt· fo r ~ i lTl ;lar '

d i"' lI I ICl lo n .. amulI ~ t ilt l'oIc i ,i l' :-.; t!I1 III1: ..\ : " ll l ::.' i l i l .· · 1'. 11 tt- fll (If n·~ i .;;. ti ll l · ·t " 10 low
It ' I11 ; .t · r a t llrt " ~ \\ ;1.. q u i lt d itTl' I t ' II1 I n ' ! ll l h.:' i llr !:i~ h " " !1 lJlt·ra t u rt·~, . th e :-.,1.me
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Heilhrunn l 1! l t ~ 1 hOI!'> com pi l,..1a cu n..i c lt or~ l b l c,' nu mber IIi rccord -, n ITH l'r nill l-:
t ht· ft·T1J I It·r ;lI l1rt· ; 11 whic- h t lu-rma l -h-ath on u r" in " wick \ '~l r it 'l ~ of fJn:.l1I i"II1 ~ .

1' 11t~c' h;1\ (. 1K"("n taken l.. rj.!('I~ · from re vn-w- b y J' .mill ( 1 ~ " :1 J . I ' ' "a rl" . ( 1!f:~ 11.

a nd Bt·I,·h r.ld t·k ( J ! ~ :{:I ; , h i tT iti c"i:-.T11 II I t llt' .., · fiat .1 l l--ilhr unu 11' 120 , t « tun u-ut ..
" t lWh o a n ' \"t:r ~ 't·,\ 1I ~·f 11 1 r en -rrl-, (Ii 1lt'~1 t I O f ('o ld I ch· II h IC'1II1H·r .1t urv- T h i.. i-

d llt" to t h e : fa n t ha t I1I;H1\ a ur hor- han' II t-:dt ... · I P ! lilt· t i t u v l a l 10f " . I h · .l l b l rom

.,; 0

J.I

I I~ /

'Or / J

·f/ .~/
/ .----

o ---~--- I 1-10 I ~

" 1-· - --- - - -- - -
I
I

"I »::
2 0 .... . >

1 /

I'
I

"

··;
·,

w.,
·

w. ·> ·

··
···

f 1, .I 'k l :"11 TI. . rrll. ,l l " : l r' I " ct· I- ,, ~ \ • • · ; " l " "

1 " dl · r h, I I · · ll l1. · r'l l l l · ' ~ .11". H p ·' ·... l l lo .. ! 1,\ .1 " ., .. r­
" i tMhm n- I,,' " " ~ 1 . l lId . , I . l l l t \ i,. I ' ''' l l ... " ..1,,1..,'0 ' ,
( " '111 1:.::"." ,," iI, w h i, h tlu ' 111" , 10- r.. , -u r h ·Ii ; . l qlf '-~' II lt . ! ~,

\ \ /11"1' .su "'I . 'r illi" '" \\ , I ~ !,. 'r l " ' I1 1l·d 1'11 1 r " ~ l :h ,'" \:' 1· ..
Ill, r l..!i, ". .... , .. h.r- 1" " -1, ill .. q ,"t!

'.' I,.•

. ,,'

'I
: ... I" I t o, •

C' \ ll " lI w " I ,1 I t "Tl lJ .. · t ~ ItI Il '' j .. not ju ..: dq " ·!I , !. ,,1 " 11 . 1 I ! " . ·~ h , , ! d j .· ..,·' I" ,;., \ . ,' . :1 ,,, ....
w 111' 1. a l llll :' .l: l i"lII , ';111 ': 1 li , , ·~ or d i~·... i l l!" 111.1\ I.." "1l ~ l lj" I" . 1 01 f,· .. lILI : -: I ' 1,,·t iL

l ' · l ll l ot' r ; d ll f, · ;,nd l':\ l .....u r r- t inu, . \ t l ·. t. l. bt h.rl 1,", .·1 ' I ~ , . · 11\ 1O " .I i l l '· ; 1"'1" t- . :

. h.l l" tt h·r i ~ l i ' " l ol h ',, 1 d ~ ' :n~ i r d l l · , l! Il l" Tl ll .. . , lll 'Il . I I \ r , . : • ! ~ , ; t . \'l . : '..,' i ll
in tl uc-u. ed wi 1hm Ii m i t ~ h: n rrl i m -inon . \ : h- , . ~ i ... l,1 in , 1 1~ 01 ; ' : ,: . ... . i I . ... I . I I' ,',\ . ' \ , 'I .

w ln-u t ilt" 1411, ' , .i d \UI;': ;tJlt'! IMl t••·. / ' f" .I~ I n l i. . I .,... . .1 .r .. ~ ,. 1. ,' L . tI : til '

~HII I , I( O ; t t l••" IIIl i" il'J1 t !l,ti la l l " !J 'l " ' T , I1 I : ~I ' " 1I 7 : ~ I . I · · r. I ' !I ' : I ,,: fl . i ...vond
~ hi, h il l ' 1I10 rt · n uu i . t1i l~ rna\ I .." ' "' I "" Il " ! Ir" n . : ' -11 . ; " : .•' U·' ..- , ' i " i f " . , : \ I all ..•·
h.r-, 1).l't'1l t,:t. It°fu l," 1 ill till' pn ":'>t' u t ~I lld ~ l il T I,,\~ I.· t il;,! 1" 1:11 " ra t urc-. "1 '"Jl1I wr ,I '

t ur l '~ l" hi~ h IIr Ill W I ....-bid l wo uld !lil t (";111 :-, ' mort, lI i1\ , r r-~ a r d J , ' ,, ~ II I .P ' ji lll , l t ill !l.

1'; 111 lit' <! t' '': r m itwd lrclJT ' ti lt' l llTlt ' i.l t o!t ' L I TIl t- , \ , ' :: ' , - im il.u l.mi t- 1-; 1"1 a l"" ! ", ~·.·t

. , ....

,

"

" ".



--~

300

0·
~-· ·, ·,··-·2 ·<

,:1 •

<'1 -
"r
I --o- o- o/ /i
'T / 1.
" I~ A

1;/ .
'0-

.'

A C C t l "' '' T , O Jro

F l h l k l :!1. 'I h~'rll1 ,t1 toh -r.mre lor YI 'llI l l: pink sal mon . Xo J ( I\H~ r II,th ;)1
t·' IIt·r ill1t,' lt .. were I'I. 'rf,)rll lt'.1. " td ',·rr t·<! umpc r.u ur e- plot ted a s in

Fj~ lU l' :.~n .

··
' C

?~ . - ---.- .
•.---. ° /_.--- ,/ '

/

/

~
I ~ -. I J.. I'! /..
1:'-

..
. ~ .- _ ./

/

/'
~

" '. ec " .
~ C, l. , ... .L ' C. !( ... J' I ...... T \01 Jl [

F " ",; l loll " ,' T r,t ' rl ll ,11 1,. ;• ."'1 ' 1·,/ \ " ' :1;" "' 11.: +,, >\(" .. . li m " l•. 1'1,-I" ' I,.J
I ' ' ll ; " ~.,' . .. ~ . ,' ,n .·.! .•- JI, F l . ". , :.'11

" .
<



j !' I . " . ' , ' •

\. __ r

..

.c

/

.s.->:
»>.-

..------
I r... · l lI.l : t r.j. : .. " f l 'P \ fl : '. • l, ~. '

I " : ." .,( , I, ).. ru-.' .'- :1 ; .\ " . ' 1 1

- ­.-'--- _ ..---

C

· C

' C I

,,-
· - ' - - ' -0

· - ' /
~ - '-p -- p- -
· ' 0 -·,
J

/

· /

· /,
I; I; J.· · I

•

,o ~ /•• • /

/
~

I »>I

/· ,L / .>·
~

~~. ./·, I·~ Jj j ___1
0 tc " ' 0 " ' C

· 1C - -·,

= .,-
~

• '0-

· e -

FI••n o 2;{. T hl'rmd,1 h ,lt' r .' llit Io r yOilli l ' cl,u I I I ~l1 fl1 fl r•. " r,'i,'! l('d 1t' 111 ­

pt" f ;l tll rt' .. d ud .. " .. pl o tted a - it, r ll:' Url' :"~l

2 0 25 . C

--'- .

/I i
I,

"l
I

....-.1"".! " rr l" oa "

Ilnlio n. :\0 JO~ cr It'' r h .J ~

a rlin... plollt."d a .. in

-.- .

; <
//

I'

,.
./

' f



-I

by " \ a m ill il1l: t lu- rt"~i ~ l ~ l1 l("t' tinu-.. I llf \ 'a r io ll :-- a rt-l im.n ion u -mpc r. u u rcs a s in
F ig u rt · 2.-, for !'>och' ~ t.. ~..a lmon , The p/l in t !'> lu-vnnd whirh nil TI10ft: dea th - a rt·likl.I): '

I II ", 'n l r have lu-vn ilHli " ~ llt"t1 I I ~ a d o tTl 'l! lin«. "lhu-. 1' ·l1l p ft-ra t urv- bt·t\\t·t'Q

;..0 and 2) °( · . art· ll ll likt" l ~ I II 1'0111:-' · t h ', lt h a lllOIl ~ :--nckt' ~I' 110 tun t Ivr wha t the
a l"d ima t iol1. nor wha t t lu- t·\PI)~Ilf( · t iu u -. T Ilt" h id lt'r liT lo \\ t' r t h e tt ·ll1pera t llTt· is
01 1,11\ , · II r IId o\\ I lI l ' " ' ' Iituiu-. ti l l ' IOllg " r t lu- u -- t r inu- 1lt"1"t":-- :-;;: Ir\ 10 ch- n -r miru- the
[vt hal n-mpcr.u urc. :\ -ouu-wh .u d in t'f('m ~t ·r i, ·.. o f It"!h a l t r-mpvrn t urve wou ld
ha n · lwl'1l qllOh"d if u« " vl '.. rj nu-n t s had lu-vu (, tlllt iTl1 h "l I I Jt'~ tII J( 1 2 -~ hours ( I . t to
m in . I for bru h uppc-r a nd lower let hal k-ve-l- .

l-u t ur« vxperinn-n t - 011 u -mper.uun--t oh-r.nnc will r-o n t im n- to a dd t il our '
kl1 "'\\ I, ·d g,t· o f t ill' i.:lnur", a llt·n ill ).: ! el tl l l" T.ll llr '· n ·la t ion ", i ll ti- h . 111 t ill" in ve ... t ilo:a .
tion o i !'.; wi'-i" salt uon. t ' I1I Jl !l a ~i :- hOI!" 11t' I' lI pb n·tl II Il un ifo rm t rva tnn-n t 01 a ll
s.: lIl1l' lt·" ~lId l rh.u . althl lll)..' h t lu - nu-thod - a lit I latvr alla l y~' :-- llIa ~ ('ha llg ~ ·. the
d i fj ( ' ft' lI n'~ ",t · t IUrl ll s- hould re-tuaiu UII;tl l ~· f l "tl. t Jnt- Iimi t.u ion should lit" Ptliuh'tl
0 11 1. Th~ · rc-uh- apply I II t h« :- t ock ~ 01 sa lmon from wh ich tht'('gg", \\t'n ' (lllln h'l.1

(Ta l"(' I , a nd 1II ;t ~ th, ·, t:!on · Ill" tr.u-cd b.n-k to nm l J ~l ra t in'l y it'W 1l"ll1a lt~ . T he .
l'lI:"> :-- il,ilit ~ til va rin t ion [ u rth " i thi n and h..tw l"l 'n leu-a I !' 1C!ck~ ca ll1 10 1 tit' d i:"rt·~~tTdt-C:1.

~02

-.

l. i lJn l '" III t ll !t- :-. I I J. 1' 1" ' · ' lI t · ll lc·... h , 1"111 1,\": .. 1 111 1• • 1 " I OI I ~ \ 1111 11': 1 '. 11 ill. .... .I lllon

h.l\ ~· 1,.·' ·/1 I k l t ' l ll l ll" " : .... :"11111 ' 01: 11 1II(T,·l' · Il,, '" ' ·\. I :-- ! \ \ ' l w t i w l til t· .... · , j i l l , ·I I·I Wt'S

;11 '_ :-ll l i l . h ·JI : f " 01 " ' 11'1' 1, .; ,. 11Ii" , ,1 IJr , dl "'ll1 H ll \ 1 h ;I! li l ' \ \ ill .h .1•.I I ... ·I , ·, i l e

I ~ d ' d il1" 1" , I ' :--1" " I ' " : ... II ,I : 1." I I ' I ' ': , , . ' , • tli •

( ' t '\lI · . \ h: b( l~ \\"1'111 "'11\11. ( .1 11I-:H S.\I.\IO~ (I I"~

T il, · r,·..i ~l d 'lt , · [ i lll l ' ~ fo r :-i:... ~p,·, · i~·:-- of ~a ll1lotl(l i d :- d ,·!t·r Jll i llt-< 1 lo r sa mplt:S .
•IH ' }lI ll ; I !I ·d I II :! O :'l ' h. I H · I '('t' " plo t u -d ill F i ~ lI rt · 2ti (f ro m Fr~ , l!q;h : p rt·S\:ut .

p.I I'I· 1' ,I. I ':t T; I l ll l 1111h i " l I 01 I lu- ~l't 't ' i l'~ o f ( "IC () r It.n l f 1110 a re incl ud ed . Tht"~'-' t \.\"0.

Ih" "'1'I il!:": ",. t1 1l1l'1l I I :" ;/IJ ~i"y1., (h tl l a nd lilt· cl uuu ~I I IIl Cl Tl (f l . kr I ll ' \\ " rt' res ­

I·n ·: i \l-l-. t h, 1I11·, t . I l ll i It·.I:-- ! n -..i- t.uu 11 ' t lu- ...um- tt ·",t t ' ·'IIJ ,, ·ra l il l't ·~ : lil t" r e-

1l·. l il J111 :': 11l1"'t ' 'j" .' i t· ~ I '" III at ill ll Tlll t·d i.l1t· l" i li oll :-- I F i p l r t · l :x r, I t " ill be
...·· '·11 th.u t h« 1\\1' "' ; " · I ' i . ·~ II I .\ ·I; ! I/i (I clt T t l l' ~ 1"· i1 1111l :-- d i ~ l i l ll' 1 I ltlt h f rrun t·.ll'li

"tl l" 1 ;t lld 1;-' '111 :1,.. : '· :lldl lli ll;..' ~ I 'I ·\ ic·... .\ ',: : " ,'(1 " d,:·. tlu- .Ytl.r ut i rlu um . i ~ th t'
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pe"'C I , These t \\ ( , !'oJ" 'c it""!'> \\ t'n' ti le J1)1 ,~ t t «le r.uu 1f ' h i ~ II t eml u-ra t ure-. TII C IIf( -b le m
of the ir rel a ti ve a h il il it-:- to remain an in' ;11 h igh a nd lo w t urn pemt u res I11U ~ t

f t.' l1la in u nall~\\ l'rt'(l lor tilt , prt~t·n t. () I I~t.'n·a t i on :- . bot b fu-ld allli b llllra to n ',
ind if·a tt · a J:Tl';\1t'r ahi l it ~ t o It't·t! a nd !'o1 M: lrt (jumpinc. d.u-t iuc . ,' te ) ill w.rrm
e-a n 'r t- a TlHlng t hv ~pr i n j.: .lIul ,·oho t h.m a 11l 0Tl~ the r, ' n l ; t i ll i ll ~ t hrev ~pt."C i l'~ ,

On t he ba si!- 0 1 l1lorp holoj..:ical ~t llll il'~ , r.iltt'~ of l-: row th a nd liit' h i~ t llr ~' con -
~ sidt·r :u iCln :-. . ~1iI Ilt · ( H~ I S ) n lrll·lulh ·d tha i t il t, p in k and churn s,1IlIIon a p pt',ITl'( 1 t il

lbt . t lu ' most sj eri.diz ed . and til l' !- i'r i ll ~ am i ('olio p rol ,.t lll y t hv most prim it ivc.
,Th i ~ ~ r()u ping of th« ~J",, ' it.' !' with in Ih , ' 1-= ( '1I 1l~ i- in a n (lrd \\ i th d i ~t ill n inTl ~

nl;ldt· 011 t in- basil" of 1t·lllpt.-rat ur t'-tolt:ralll'l·.

F in' ~I't', 'i t·~ 0 1 I ".d fll" ~ tl l1l on a n ' iOlllld : 11 :'\ o rt h .\ II lt" r il"~l n w ; ltt 'r ~ . t lu ­
spr ill ~ « },uorJrYl1(1ll4s t .\ (IW'U·y tHIIIl J. the p ink \ () , 1!.m llU ,~( hl1 l . till' ~,,(" k t , ~ t ' ( J,

nf ,lw ), the churn (l J. krt ll ; a nti tln- ('oho l( J. ki :-. 21/( !t j . Y(lll ll ~ o f t lu-s o ~11t" , · i , '~ .

;t \ , ' r <tg i llc -I t o Iv CI1I . in le llg-I II a nd I ~ 11 1. in \\ t ig h t. wvre 11'-( ' (\ in a serie- (If t' '. ­

1" 'rl m t 'Tlt :- ('I lTln'rll ill~ lolt-l. 111l c- to hi~h a nd to low I I·n i !'I·r al ll n -:-.

T\\ (I mont h ... .u n -r h.u chiua . (',Ich ~tock of fish \\'a~ d ivi dr-d ill to five ~ rotl )l!­

lor ae d iTlla t ion t f! .-)0. 1tit . 1.-,0. 20° <I nc.! 2:lo(". ( :! I"(". in ~pr i ll g .a litI pi uk j : a n 'lima ­
l io ll a nd k-thnl- unuu-r.u u re t· '.I It ' ri lllt ·n t~ routi nued t h ro uc ln un t i lt" f(lll{ ' \\ ' i Tl~

i o u l I1 l o llt h~ , 1 \ « ·~ i ~ l a Tt t' t· t inu c \ ' \"rt ' I l«-t t'r lll ill l"d ;1t iu tc rv. rls o f 0 ,.-,°( ' , Io r lu c h
h' lIl llt ' r;l t tlTt~ and 1.0 °(". iur 111\\ 1 1 · J1iJ 't ',atUlt·~ ; (l ,O o( ' a nd .t!IlI \·t· ' . l ' l' ; wr h-tha l

1t ' Il IJJt"r a tl l r t '~ \\ 1'1' " , 'a li"u J.. t l·d I,, ! 1 ' '' I '{I ~ lI l' ' ':- 0 1 I II 110(1 u u uu u -- I ti ll" \ \ 1... ·1-: ; t1 u l
11l\\ ('r h-t hal - Ior t''' 1II I...til t·:", n ' : I, : llIlI l ll i ll ll lt ·:" l . q' i'I I I , i lll . d t h jou r d ;I\ -

In ~ J ~T ,-\ ~ C L -I I I II JI ~ II 'J i \ 11' I i-. \ 1 1'1-;.1 :"" ,\ "'1. 11! ~: i. .iI . 11 101 1Y ~' :"" u -i n; d it" II n -t hod"
II :' . 1I1 ; t1 ~ - i-, ( 11 v. n ian. I ' I l l! I ,·~: 111llj w j . Il l:r l · ~ r . ,». i n ., 11.ll ll '.! : :,f I I' ~; .,-, r.. ( " ; l1I d

; lt l :i l1l ; lt iotl~ 01 IO ~ ( (I ~lI o1 ' .. :"1' .,Il -i -: 1\ ' :"" I,..j I .. t l ... i"llp\\ 11. ... 'lI ll l 1 1l ~i Cl ll:-:

I J , \:u ~ i ,':lI ir'I" ; 1I 1l di ilt'fI 'l lt , . III H ' :"' I "' !I ~ ' 11' 1'1 i ' ; ' ~ i ,' d l , t1 l l - \ . ·J~ ,, :' : '·: Il! ,,·r; dU l t·

1" :" 1" l v -t w evn ~i'r i l l ;': .11Ii1 I ..h...... ,1111" 11.

( :!, Sl'r i Tl ~ a llc.l l'(lh ll ~ , d l : l l . j , ~ L ,, \\ . 1 [urhl -, " I .~ uru . , II I ; d :Ii··' · ' :I' · u: 1 '· ~l ·" I J ... t '

Irot u t h.rt I I : ..it ln-r ..(II ~ I ' \ I ' , pink I ': , L ll ll l I I ' ", .II !

t. :~ , Pink a ud .l .ur u ~ " j ll l< .n ~ ; " ' \1 ; \ 1',1 : I ' " . , . ni i" .l I l t .L: ;.,' . '1' I' 11' ' : 11 " . Il b
0 : 11 " 1" .1111 1 n Ol 1111111 "I>, k , ,\ ( II' " lI i w !" I. !~ " I f' .,. .0 : ,

I I . Th l·" ,i"';1 \ t T ~ 111 ;.:111" ~ ~ _ I , l l l l " I ~ 1l , I ' · II i b'l ' '': 1\' ' ,1 ~:" !" . "IT I; !l l ll i,

11·!. I I I. " ; \( '1 ;h ,'"" , d ; I I .1 t l l ',:.. . l n l i llll " I I ll" 1I1" i ' t, 1: 11 1" ' " Ih-. lt l. 1: , : " : 1," : : ' , I ; . ,

I I·lIlj ... J ,ll l lfl " ; ll : ~ i ll !-= l h ; t1 Ih '.tl l.
t:I T Ill" ..1"1" '" I ,i I llt· JJl lt":- I " ,. ' : lll. I"" ! . ·~ I ~1. tl l ' , - : 1! ll " 1" i ' , \ , ; ", ; ",: 1: 1 1 I " J

:il \ ' !;\ ' :-1 " I I .· ~ al . 11101 :", i;':lI il l' . 111 11'. ' !i ll . j ,'I::
• I ; . ' : h., :--; 11it ,· I. ·1.111111\ C;111 I ..· .q 'i .j I' '( ~ : , . , "I " i , ... J " ' , t , · ~ \ \ It h t I II ~ , I ~ • I '!l !1l : , l! ' 1 ,

d :!!"j llH' • .Ilh il l t l,.. "'III , ,,·,.ll l i ll , I , ,\, ,: . 11 \, llil i: 1!1I" I · l.l ; ll.ll " " ; ~ : .

Th, UIt: I II ;l l t' up; , } k t ll ;'} " 'nq " r.1 1 1 " " ~ I ,,' I '': ! ~ ] .. ,. l " ~ \ ' . ", .. :' : i !l ~'

2:,. I fl iI .. - :2: t.l II
( " k,·\ " :! 1._l c( · •• i '; lI l , :..' , ~ q I .. , h UI: . :.: : ~ ...

(" k i ll 1.:111\ II ! 111.. \ 1 11 ,\ 1 I I '\\- '1 1' \: 1 EI.. \lI ·h:! I I \ \ ,1· <1 1"''' '\1 ' : ''.\ 111.1: \ \ ll i.

til" .lp p rc>; ll h (.: tl t ',':} 1 Iro lll Ii In n " ' ! Il: 'I ' :' , lI l , l ' th~' " ; ,,,; 1.1.. ( , ·nl n ,.' ! •• • ' : , . : .. H Ol:~

, .. r, " i' t i L I ~ . T I II ~ ('f t"!", i ( 1I1 \\" ; 1:-- ~ h ,, \\ l. 1" j " ~ , . Iii", ol~ ,' ,. l' o'Ii I "tl.i •.ll l ' " " ' !i' dd: ,j
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from H'n ,\ \r ~ ' h~t ~ .11 w.rrnu-r n -mper.u un-... "l 'Iur- . tl u: illd i, icl u;t1 l illH!'o (0 (h-;n h
a t ivc u low u-m pc r.rt un ... ( << 11I1d I,," n -' llrt lt "il .' 1ll 1 IIl t"ll i. t11 Te " l.. t ,t1I1 .' t irnl"f;'

deu -r mim-d (or e-. u-h ~amp"" ~ •
J(1- -.hl .\ S CI-: 1 ( 1 l. OW T E \ If 'U<.\lt'I< I. .. . Tlw r d . tl ic' lI lxt w vvn r l"~ l !'>l. lW I " t ilTu:

t o low I l 'II1I 14 'ra l llrt' a ud the- 1,'n ,1of rh.u It- IH I W, ,, . ll tITt ' Iaa ~ n ot 1'( "('11 1" ..0) \'( '11 in t o

a ~i ll1 l ,lt · t'q u4t t i" n a~ ha ... It.:"",, I ll, ' I'a :,,(' fllr lu..~ It · lol l" r.llln · n -L u io u... .\ va r i.ll,lt:'
Inll u~lIa ll y ~i J,.:'lJI C1i ( 1 to d o uhlt , !'i1!llIlIid l J.: I1II 'fJ l dlaraCh"r1/t 'c! lh,· r nrvc-.. wt.en
plolll"d 0 11 Burma ) ';D' I'S. . \ 11 i Tli l i;d lH'r j· t( ! of r . l p i d l~ i lll rv.r..iue r t~ i ..ta llrt · 10 IflW
tenu e-r.u ur v W it!' 10 110\ \ cd I , ~ . rel .u i \'t ' l ~ ' lit t k- t lia llJ,.:'t· i ll H~ i .. tu no - Il' T t \\ " ' lUd
t hree dl').: rt.·t ·!'o IIICr t ''' '' e in temp-r.u un- (1:/: 10 :?:~ o( ". ,Ii ("( l im al io l1 / . :\ 0 IIIl lrt .. litv
llMJ,J!h o U'" lIrn 'c! wit hin .iI dt.·l.:ret· or !'oil ~ i1 If1 \'l · t hi.. l.u tcr 1 1I1! ( ' io r .1 11I Il !'o i d ( ' ra hl ~'_ . . ~

innt·.iI!'ot"'d t' xIH):"un ' t itm- 111' t o tl.:.llH lII il1 l1l l·~ ,

The YOIIII J,: salmon were- n'r ~ !'o1 · Il~ i t i \"t · :0 111\\ k ll lj w r il l u " ·:,, . . \ fJl ll IU.· i h « lour
~ pl"r il '~ h~II "t 1. rlu-("( .ho autl !'(l( l., ·~t · :-o.J1T11o ll l ou id not l f1ler .itI , ·I Il II\,.· (':\1H1:"lIr t · 'lo ur

da ~ ~ I III (Ie( ' . e-ven when take-n from hold im.· It · tl i l M · r . lI l11l ·~ ;1 :-0 Ill " a .. :IOt ".

TI lt" lowr-r let hal t t · It1 J H.·r ,j l l ll rt ·~ tor t il' · h i;.: lu...t <I1,·l ill l.l l illl l. 2;~ e l ' .. \ \ t·rt· :

~pr iug- ;A oC .. n )hu-HAoC . . ~ I('l.t.· ~ t · t i .; " l .. I I IlUlI 7,:(C" .
\l1 \ 1:1l I.LTlI.\ I. EI "'·.<:T ( I" 1.0\\ T I \11' U n I t ~ I :-o . 1 11111 1 . t l ( li lll ;l l it 'l l It · T11 I "- · r,, ~

t ure- o f ZOC( · . a nd a bo vc, l1l i:\l·d rt ':'o I M'Il :-oe.. " ,'r,' II l1h "ll : 11 tlll" h-th. rl It; It '' ~ . ,'\
ra p id tI, ·. 111I o f all fish o c nl rrl·d at 111,· 10\ \""1 1t · lI lJM ' I. lI l1f t ·~ . T I · TII 1 "·r . l l ll rt·~ ~I ic hl l y

a IHI \ " t h i ~ 1,·\,·) ("a l1 ~('d ra p id dc.u h ill p.1I1 II I t hv .... tm pl t· 10110 \\ ' '1 1 b~ ;1 j " l l );

Ih· I . I ~ .rnd t lu-n d , ·~t th oi rlu- rem.riuch-r. T t ·l ll l w l . t1 l l1 t ·" "lIl1w \\h.d !l i-,: Ill' I . \ , ·1 ..t ill
Itl\\ ('lIoll 1-= h t il ('all ~t · dc.u h. d id ~lI 11n l ~ al h ' l i' p ,lo ll :"" "I! t ' l'lI " lIn·. B, I' llI lt illl' 11I t.·
d a la (Ill p r o l l,t h il i l \ · X )lI j.: . l r i ll lJ ll i, · l' .q wr it \\ .,.. I",....ih lt· Iii di..tr i ltl i ll .t !l · d L tr h

1,. ·:\\ t ·t'l l t ln- 1\\ 11 t t vnd- o i dea t h. E:\pn ..u r-: I tt th .· ~.a lllt · 1,,\\ : t · l ll l " · I ,j I Ill . ' ~ ill

h-t h.rl h.r t h- 1" Il L li ll i ll ;: ~ 1 .!l f ;·f ~, ' ; l w .m-r ill .. l l. ll l I , : I f l o ~ h \ \ . I l , ·r r- Iir ht lv }n l wr .

t., ; ~ i l f r ' · ~ : l ll t'll i ll ), .I rl i , dl ~ illdt·. t ~ " ,I I.,J..ra ll l t · .11;1" 11 1.: ... .. l-d ·\l· .. . d ll l" : !.

I I t ln-n-n.n - ; tJ ' ) "·, t' " th.i t l hl ' ·' · 1 . 111" ' ·" 10 ' d t ·.. ,b 11 1.1 \ l «: Ili \"h ,·" · HIll". a

\ t ·l \ , .ll'nl a :,,·. ·n l u ..u,J1 h , ·{ftOn i\ t· vu lu r. !illl l .. 11t:I . ·.. II I ,·' j' ....ll " · . •1 ... -, ..11.1 II l1t ~ I

r. lJ ,id ill a ' tiou . •IIHI .I l h i r d w hich i- 1t·!a It·1! I I , , ' '' l lIn t i, 11.1 1.,1:. \'

.. II I I I, r H ·'1 ' 0 .. iO: ll i, i . ·. t T1 1 tl i fh 'r " I1 ' " Il i ti l" :-o il ,' " 1 ii i' I ll " ; . Ilt d I.I..t ll ..h
I I' dit· U nl lI III..: h 1 " : lI l " ' r;I1IU " ~ W;t~ I lf t · ~l ·n l 1 1'1 d " . l l h It 1111 1 I" " t . ' ll ll .. ·I.ll llf t·...

liu\ \t·n·J . t h,· ~ i "' t · di"'lIihutioll 01 t il t · d , ·. ld li ..i , 111111 1 1:111'1. ·.. 1;. '~ 1I 1t b ; :11 III :,n ,,,.:-
I " TI : 0 1 t l it" fi~ 1I d i,·d :001111\\ ' '1 1a ~ i :.: n iti l .111 : h I. ' \ \'1 " : 10-11 .. d l 1:1.1:' I:. t I... j l.d . I·I ' •.

II : l i \ lIll' ,i · it n•.· 1·. lrl il ·! I h'~ l l h OI11I/lIl ~ "'1I1.1· !· · · I.,: . 1;1 ; '• . 1/ " <1 t .· i,· l, tt ! l· t l .l ·

"·...1I1 o l L.: ' , ·. ll t ·' :- 1 :"H 'l l l i l , " i t ~ : .. " r.q ,j,j · · .. ,id ' .' :l i.

/ t " I " (II 1 1I1· t\,\I .\ 1. 1 . 11.1-, k "I I. 11.. · I " . ' .' ,. l i. .· ·ll .. 11 1" "'.1' 1 • " ,." . • ,,: , .

" · I IJ< 1, ·cI l.'T.q')lI l'al h . 11111 t l1(' :11 , ·; \.. I . d t : ;i.t :. , I · · ~ , .' d ,·. I. ·.·· ' I 1, ~ I. I -l ,

" ' ! ll;i! , ·, 1 1'111" iJi... 1i d t·... , .. t · (1\ ... ·11 ..111 \ i ;" I' I· . , , ·." .1' 01. · " " lt ll ' · ~ · " '11 111 1 rn.'

I i i.· .., " I " " 11":- 1" ;1\1 l i ll l. d IU: l t , ·I I. I ,,·, .' : III ' ·' .d ·, ,·. , · 11 t I .· ~ •. l: , :1: .• • , " 1 .,.. l .' : I ... d ~

i, .,· l it . ·rllldl l1l lt ·: oIl ll ' · ' ; l i ll ll' . n il" .. ; .! ' II I .. . L1 .' ! ' d .• " " f ' .~I · l l" " · 1,1· ;, : I . I ! \I ith

',:..'! , .I lld :,:.!" UIlIt :-o rt·::- I ,, ·l"! l\ t ·h . I ill" .., . 1-.. ••\ . \. 1' 1: ' \: \ \ l lh : .. . ·.\111 :1- ; •. 1\ , ,\\ ,.,11,\
li w d U 1II 1 \ \ i lb --Il i:-- unit .. l.,;tI t..1 Tl:.,: I ll \\ i,·,h oll : ' · " 1: " · : . 11 111' · +1. 1· . • 111' I 'I I. 110 11. 1: :

1.1:1I1{1! Ill" lTulauh·d. t il l! nIH · jll , · l l n ll ! I. I ! · • ,; .. .. : •. . . . - , . . . • ·-1 .·, . . , 1.. \\ , · : ,· ;. 111 . , ·

: I..tt l II I :hl I h li ll . ....dll1 l .11. . 111. i • • .0 1... . 1 ', ., I' . . .. ' 1/ '1' .1 : 1" 1 \,·1.
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ELl .I!', C. H . Soth n llll h ;!t t ht 'r it'1'. A I'l " , J<rp. Wlu hHlf'''' ;. /) rp:. Fu ll .. •""l'I,."J l l , ~:! . I ~q~ .
F J!ooIl U<, H . A . The d e ..iJr;:1l o f t·"'f)jr r imt' nt~ . 4 th ed .. Ed inbnrl.:h : Ol in-r a nd Bo yd . l !t.J!).

Fr. t: k ~ r ER. J{ , E. The rela t jon o f 1f:IIl JlCr.tI IHt · t o r ln- " oI',1w~lI d mirration o f \ OUI la,: ..." d .(,) t' -.;l1llltlQ

f(} nr llr hy ,u nu.1 ,,,"kil l . J . RUII . Ed. C.HI., 3 ' .~1 + . -1 21· -1 :"..... I l l:i : .

FR ' . F . E. .I. Eff(,(,l ~ ( If l h.· e-n v iro unu-m " 11 ;1Il;m,11 :iI" l i \ i l ~ . { '"n', T"" .,I!('! S 1ud.. b ie" . .lii,.p.,
~lJ • .",:, ( I' ub. 0"/. Fu ll . J<,... Lab., .' ut i~ , . ( j~ PI' . 1\'1 ;. 1.

Tr-m r__-ra ru rc rd:u iulJ,. o f !-o.l:molloid -. Pnv, S UI. Cl'''' . Fl.lh. Cult .• }11:h mr..t ., 1" 47,
..\ pp.'wl i ", " I ! ". I!q;L.

FR\, F . E. J.. J . R. B R ET1 ..'~I I G . II . Ct, ... w~'l ., . Lcth .d lim it - l .f f(· lllf ll. · r~l l l lrt · [ur YtiUItJ,: I.l ~lldh ..h.
H" " e ml. dr Rin/.• I. :to.;,f j. Hit:! ,

FH . F. E. J . J. S Ii u n A"1t K F. \\ .u I\ E K I.l·th.l! n-uueru un - rt ·l.l t io ll !' filr a ,...IIIlI)I,. h i \' lilJrlg,
~pt>f'k lt.·d I r o ll t . S'lll 'd'- 'I/1 .~ f( mli "lJl ,\ . ["' 11: ', T n- m:t (, ."'/11(1.• fl /l'!. ~\r · .. :'\u. .....; i l'lIb. ( Joll . Frd.
k n . Lab.• :\0 . f ;t ~ l . !1·3;'i, 1!I Hi.

GJ.:."II-\\l. J, ~I . St llllt.· d TI.'t,t .. of I I.· lIlJIt·r<t t u l t ' 1'1 11(1 fl '~C I. ·1 1 I' r t · ~ " lJ rt· 1.111 t ht· OlI·I.I' HI!I"' m a ud anivi t y

of (hI. ' !'ped,;I"d rr o ur , Sn/:·d itrll\ /mltlll .,lo C"". ./ nlo , J<n .. I I. 2i . :!j'U2S.... I1 I.HI,
1I." kT• .1. s, L(·t h.l l lt' l1If,,·ra t ll rt· rvla rion- of re-r tai n II!'h "f t he "l o ro nr o ret,:ill ll. 7" lJ'/.I . 1<(1.". •...,.{~.

Co n .. 4J f3 ,. rl; · ; 1. 19 r: .

Ct.'1 tCr<t p h ic \·a ,i "J.I iu n ~ uf "" I11 t.· p h :..,.. i nl()~i t "ll ,li lt! 1Il Ilq ,h l ,I.~i('al ( 1t,11.11 h r i ,..t if· ~ in l;:-h.
PbD, 111...11.1. I Jrp:. nf ZI.'ol.• L'mr. (~r 1',..""/,,. 1':;, " p.. I ! I.J ~ I .

II , HI." "' ." ,. E. S . Q uan tua ti ve s t ud v of (ht· ('hd ll~ t: ,.. p l P;.h UHl by ..h ·1 limutio u (III I ta ' toll·r. Ill ' , . t'f ..
hi~h u-m pcra t ur e- h~ (l !'Oh f'''' a li t! ~rnl'h ili i; I I1 !'O . Rutl, [" ....... il ,» r • Fi.d,.. 43 ;'2 ,. lt i~I .I ~ I:! . ) !I:! :' .

I h·. I I . A " l ' ~ ~ , 1.. \ ' . .\ 11 Ulli li lw of ct.·lll·ra l phy s iolo~ \ . 2 nd cd ., J'1:i l,ult ·lphi;l : \\" . H. S,1l1ll.k-rs,
j'.J~ pp.• 1 ! I ~ a .

fl o u : . \ \", S . , x,. G . ~ t. Bn .1.. T he l hyroid ~ 1 <t IllJ in tt ');lI io n t il -.4·<t 'ol.•.r d m in .ltion (If I'M' irir
~ll lll " ll . Cfln . Lou- , RrJ.. U, 2~, 12t' ·J :iti. I!I."IO.

fl n 'l s M" . .\ . C . 111·.n h of sa lmon a nd t rou t wit h I li ~ h h ' IIl! ,,·r .t lur, ·. J . F l .' /:. A·('J. Rd. C HI., 5.
.J&·,. ."IOI. 'Q J2.

fi t 'c l :O: M " v . :\. r. .. .,, "" 1) \\". S 110 "'1< . R,·..is ta m-r- t ,f .\ II.trll i, ....Im" n I " ... .;. \\ ... 11 r. ./ " 11' FI., I, ic es,
lid. C HI. . 4 . .Jlt:I. .1J I. I!I·IO

th ... rSM." ' . A . ro..."" . :\1. 1. ~ " .\" K " l. i rni l i ll r l .t l · l " t ~ 1, '1 tlt., r il ll.' , ' !l i · lI ,.j l ~ I II 1' . J.ll iH' t l' ~ ,~ I. I : I It.
10 h ic h 1l"lIlP'." il t ur " ,.. Cm;I". C,HL /<:('! . 1. !1: ,.1 11. l ' t:..'1.

h"li / ..\ . Tr-m peru rur uud 1.1 · I Of Il " , "q: , tf ' ~ 1 lc rlu.. I ~I I :,

L rn mn r.r,. .I . T ,. .IJ\ .. .," , F. \ \"/l p ., n , . .\ !'o l flJ l, j i T,, 'd 11, 1. 11" ,,1 ,.: . \ " l .,.: j,,1. d"~ " ' l ; . ' n , j .. ..

nuu r - . .11':" I'hd · " :. a,.(/ f ;xr Tn , ',:",';,:" '6 :.! .... . ! I: '.. J' oI"

1.11/1 ' . .1" "1 1 11 \\ ·"''' f l ' I ' .. ll n : llI · It I.. I , : . ' l iv ll l ' : L ~ t " " ' : .11 :/ I' h~ .I, ' f l '·llj " ~" l~ II • .
I :')': ' z-«, 11. :>la,:,:,:-. I 'I I :!

:'ol Hld ·L . E ,. ,,, , ( , l." ' . S Il I I .-\ ( 11"1 , ' ''n q '' lIl.:t fh 1., \ I-.dt ... t · · ,1 : r, lI.! ~ ,,' " ' :.• ', : '
C k. .\ " , . ~I "I . 51 . ~I J :, ~IJ ~ . 1"" /'/

:,O l f l. .... l . 11 .1 . l ilt p ,,\\·: h . 11 '''' I' IJ"I" .·\ " " r! rt l.tl i, . 1, ; . .. ~ :'1' _; .. I'

st " ~ ' ! h t 'oI f l tr llUt. I 'h.!l. Tit. " " : J. ,I: 7.,>,,:,. .11. " ., . 1 1I ~ 1'1

1 1' 01.1:. C .. ~' I . C. A. \lJ u . ~ ,\ ll tl li.l l .ld .q 'I :l l l,, : . I " 1' : 1\ 1· .. .. ·1" I ., l ' j'" . 1'. '. " .. .j :, .
.1"1, ' J'h." .l i ,,: .. IIU. ' '(h , · t ~ I :.! . I q:n

1, 11., ' Io: f ' . I '. :\ n iilll d, ' ~ ( I~ " I , . l ~ ~~ · ~ " ' 11 :1" : .I ·I~ · . ~ - II : ).. .111,.,

t"'):' ··.:,:l. 1"' ~ I:, .

I ';: I (· '- ' ~. \ \ '. r. J' h y ..il'.Jl <I ll,f I i:. Illi(,t1 1'1 ,., ' .1' l ' i l " : I " " ~ I ( " . 1'

n lj l. " ~ '" .~ . :i l;: ' · · l lI~ . j ' I;C .

~ "I I " " '~ '(~ \\·. .st . lt i ~ t i (' ; d lllf' t h I Of I · 1t1. t'f! . 1 h ,' , 1,, \1., .... : ., ·, 1 .11, . , !' .\. ! , . !t,

... ' \s" ". F. J.:.. ", 1' J' 1 1" : ' 1" ,I-. '1 1 .... .!l lt 1" 1" r l ll ' ~ T' I ~ 1; ;>, ,1 I' ::, :.. ' .•: ,, 1, .. ' ••01 / , I , •. •l!l J
r l" ~ i'lr .ll " n Ill ' : .I I." I i ~1l 1 11 , I ~ l" . !'I bIOI'! . i .J .Uti. .;:!! ,. I'. ' :" ~

~ I I I ! \ ,"' . ( \ 1 '-\ ~ I " ' (' [ " f l ! t h l 1 ,l l l~ i " ;"j" \ .•: h ' Il '1 " r .• t IHf ", 1" : 1' " 1 " I_ ' ~ , " •.
.~ " r, " "I' j ! i, .. j ';' .IJ. lh r f , I I, ! ., , . : ~ . 'f' • .. ( In: ,,' 1"" ':1. 1. : ;-: . ) ! I! "

\ ~ I-. "\ n I '. " 1 "fT I ~ .1IIi! \ 'i ll l i1. ! ' · .. " :'. 1'.'::" " .11: ." P. I.m:d , ' . i ll l '<if '
\\ II I,"' :,\ ' . !{ I l i l " ·i l i . ll m "1 .. r,!l-7 \I ,.. i' Lh:~'r ;n ll \ ' lTph i l II l itH I I" '1" il ll /."

JtI.. :r: : ..". , Il,J I , I I ·i ; ~ ':! P I:.!'.
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Z ut K5h ,·tlf·..t :tnolij,:kei l fl" ikilot h" rm t"f Ti en- 1 ' 1I 1 e r Stl ch l ' ll~ a ll Sc hnecke n und Fi scbeu.
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"1'":( l lt"i l lW UI e '·I1 !l'I'l' JIll i f md p,,::u l. /'h . fJ . l1u ~ u. F " l t'. (If Tp' (lPI !(I, UI-l~ ,
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," ' I'E:-:" I:\ I. <r.vu s u c.u . I' IWC EI. I' RE
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T'lu- so uro--, of \ ", 11': .u lit v Ld l ro uc hl v int o t wo (·att"l!0ri t·!'o . conl ro lled .md
unn m t ro llt·d . .-\ m ol' l ilt' r-o n t ro lh-d lJl a ~ ' "t' l il'o l ("(1 accti nuu ion tcm pcrnturc, trthot
bath tr mperatu rr a nd d irt . T lh"!'>t' a n ' st ri ctlv p ro hlt 'l1l !'- i ll exjn-rinn-n ta l p ron 'tlurt,.
:lnd t heir n lJ)~I.alln i !'> ;\ m a i ler ti l p n -c-i- iun 0 1 t crhnjqtu-.

.\mo ng t lu- u uron t n rlk-d . t lu- v.r riabk-s- o f .\f' X • •,i:r a nd (/K, ( fo r m ; 1 ~'rfl ilp o f
501lH'\\ ha l cli fTe rt 'n t ch.u .u-u -r fro m l h t' rc-muituh-r. II wa :- itlll " , !'>~ i ldt · t t l d .-n -tu ritu ­

th v ... t 'X rt'; lCt il ~ - a t ~lJl h a ll iu nua ture- !' t il g t' ; l ~ till' i r ~ , am i Cll fbt ·q l i1'nt l ~ · i t !'> t· fl l'e t.

if I'n ·~ l' n l. f all~ in " , t lu- uurou tr oll .-d indivi du.rl v.ui.rbil ir v . I I ' t't 'TIl!'> II ll lik t'i ~ ·

Ih;1t a l1~ c'om'vrn sho uld lit' ( 'x pn ' ~ !'>t 'd ove-r t h i.. l.uk o i N' pa r, lI io r; !'> illn' ~t'X

d i tf c · rt · n ( t~ in t he rma l Il llt 'r a l ln ' han' r; l ft ,ly 111'1' 11 d t ' l ll o l1~t ra h*( 1 r-vr-u in m.n ure
(1..11 ( Ha r t • J ~II !I J. 111 11 re-ccn t work 011 11h ' gllJ'll !t ' d , w" ;lId il'.II" a p"... ;l llt ... t,·X

iad of linked will : a n iulu-rvru !'> il t· d iftt'I t"Ih l' 1 '1'1\\ 1"'11 ~I ' Xt ·.. 1\ 1 H. l ; il l ~Ol1 .

p t"1 .1111. 11 ron uuun ic.u iou ).
TI H' . l j! (· within !-I lt'c'i t' :' \ \ ;1 " id ' ·Il l i. ·a l 10 :- . 111 \ " IW " \ J w , i ll lt l! 1 , I : ld 1I 11 1 ~

~lii!h l l ~ d iflerc n t lu-twc-c-n !-IWt·it ':" (T ;lh lt· 11, . 1 -1I11 1r ll! II ! t lu - \ .t : I.d ,l. \ \ <1" col ,·

!- l · f\ ~ ·d . ,beldo n ' , 11, t lu- ).: 1t 'att·:-l dn..,'l n · 1·')II 'r i ll w l d . alh Jl",~ il , l , ' ..... ,/ .. fl ' : ('1 . · :1 ' \'"

h;l'. t · tJ !'> tJ a l! ~ · I Il' I · II .I :- "' I'l i ,l l ('c1 w i t h ~ l _:':" d i flt ' l t ' JlC\ ' :'" a ::11 t il" il ... · i '. l l ,l l . I!;. .:" " :,,,

11,. l . 1 11 ; t1 ~ !,>, .. t I II j..'t· I I ' ral . 11II ul' Pv" k-th.r l \ · ' j >t'l i ll lt' ll l ... \ \ h"i " "' 1/" h ;l~ I..·,·: l l lllll ci

I II Jll od lll"t ' an (·I"i ' ·I" t. t ln- L l rC (' 1 f l ...11 . ljlP.I T,·l lt h h., \ ,· j· '···ll 1'1",-, ' ~ .-l ' ;' li i ,h·
j l ~,t\, I ~ ,' .-I : I h : tII ,," :. l lI .t lld ~i'. lI k ... , I ~ I~ I Il ll ll ' · II I.1 11. )q l~ !., . " , ' II" ..:/ ,.

c'flt T l 11;1 :- 11" 111 I"I " 'l l t·, l lI lId ,·, l ' lll" I~ . ·d ' \ I ",r i ll l ' · l l l. , 1 " '" I~i til' I ' " 1'1" ·,Ll, _ uni ­

n um ; Il.-l illl : l l iIITl ... n -r :.: "I ,il·!'> "':' lll ll ll t l . u . . ! I I' .u, i" l ' >! ; . I ~< { ' -j'" i 1,·.1 11'1111

11 T ~ ,..1 a!. , 1!!J l i l . l ll d \ ;lrll Hl!'> Il t ,..h-wnn-: I l ~i l , I 1.tl :. I~ lj ; . \ ll. : Jo. ~: .. . -: Il l '· - ;/,.

fb fl t·l t·llc"l ·... IIIr UP l lt ' l 11·l1 lj ll'l ,l l llIt" !f ,k r. lll l 'l· i n j', j , i lt , ~ .d:II Pll ;.1 ... " h,,· ~ 1 1" " '1 1 w .
1'11,·, '1 ( L I11It· Xl I I I ' l· u ·n lt . ·lt ·.... I lll '·l . l lI " · 10 11,, \ " ·lI lj lt l .l; lll ' · ; q .; .. .. .. ~ : .' I ·
"llll p li t-; \h -d 11\ "'1/1'

TI lt· r t' 1I 1illlll l l:'" 1I111 1111 lr ,,1I 1'd Li l lo' •• ,1" , 11." "'1 \ '. '11 ' i, I I, ,) ' ! "'.. 1, ~ I I'

JIldi\' idual \ ·a n ;lt ill ll " , ·..p i t l " !ll fii. lT . I " hll1.l! ll1 ll 1" :11.1: : ,.. t i 10 II oj " :. :r l oIll< :

dlt ·t . a wl th t· 111 1<ld.-t i"11 II f lil a H' C' \ . 11 1.1 1" · \ 11," I '. ' · ' " I' !,,·, l , -! " ':

I <)1I1 J '" ll t · lI h. T ilt, ~1 11 .dkr liw " " rl o r " , Ih, ' L I " ,LI " : i l " 1,.. 1,· i ..,,, I,,· d .
l . ·II IlI L' d i n t · I . · I Ut·... " iJi,1i III i... ht (I t l ll'n\ i · ~ · I 'l' I ll . t .. J. ,.. ,: ' 111" " 1.11 c" : ,: .. : Jll ...

d lt 'l l ~ I I i:- I llward :- I1w c·l i J11 Jll ;\ ll " n (I f li lt...... · !:tt l t·: ," :1"'(1 :, 01 i1. , . .. ' : . i · : !J;I :

ti lt' tlt':-! \:II 0 1 t·'"l lt"r in It: n I !'> an d 1ht.· Illc ·llw t! .. ( II d n. d \ ~ l ... II I \ .. 1 r i. ' lH , . i l.I·, t · , (old I i I ' lI lt,\ I
!' '' p ro fO llfldh (cOll ~ iI lt : Y . l h ·!'> . 1!1:, ; : F i:-. lh·r J~ 'J :I . I~ I I ' . ~ 1 " ,d t·' ''T. 1:' 11. an d
0 1Iu..·r :-..

"

TIlt" method- o f measur iuu t lu - var iou - i n di rc- . n·:o- i ~ l atlt ' t · t i u u - . h -t h al 1t·1lI·

- ..~wra t tl rt' . ("1 (". . ha., ·(· 1)("("11. olJ.llin t"d . T I1l' \·.; ~r i ~ I ~ I ! l i t y w.hith ' ," ;j !,- tJ!....('r\ t.·d \\ i ' ~ iTl
(h i' S"lI l1 p lc·... a nd I l l" ; l p II " n l lll)lI to tl u - varia b Ilit y ,", h u-h Tl I1 ;:l l1 It!" (:\. 111"( 11'11 lo r

t he ...p(·Cil·e- . t o~('I1J( 'r w it h a ll a ll' lh ... i ~ ( ,I' t ln - !'i ~ n if i calln.: (II t lu- "'Iwc :tit ' d in t 'Tt'IIl ' -:"' ,

"'nl l1 ~ t lit" rou ...iclN t·d Oil ~ : a t i ~ l i " l tI ~ roli lld ... . Fo r Clll l n 'lli,'IH (' t lu-..t , l1la ~ I·," d. ';dl
. -ilh und er ~·p'l rat l" hl·"d illJ! e- ,
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I{ L S b T.-\:"rO Ci-. T.'IL:'o
The dt.... ipl of l b ... t' :\l tN in wJl1!'o outlined 11 ;1" lwt'n 10 t rr-at five s pe....j t.~

of I >;u'i fw salmon with t~ \"t · It·n ·b 01 1t·lT1 l wr ;II Uft·-.wd im;ltioll It n '., u lIcn t s ) ai
10 It'!'-t ~ l fll ph·~ o f t hcs«- !'op e l - i ( · ~ lo r \ o TIII'.l r i!'o1 11l o i rt·~ I .. t ; tIIn· t o t e-mpe ra t u r e. Sin.
t lw sa nn- a n lirnal ioll!oo ;111 11 Idh;d · t e~l h:II1 J"" rat llTt~ we rt ' u~·d lor eadl speci,
it wa - po!'o~ iblt · 1(1 con- idcr th" d . ll ;l Inr t hv 111 11"\\ lUI: rel a t iou- .md the diffl-"Tcnc
exh ihih-({ IIH.·ft ·h ~ · . for cv nmplv.

I. ~I M · (" i t..~ X h-tha ls , Ior (,;It'h .uT lilll.11il til.

2. Sl~'( ' i \~ X ;lcd im;}t io ll:--. to r ('a d l h-tha! It'n·!.
:t Let ha l- X .u-rli ma ti ntu- , jor (";lch :--I)(·(·it·!'o .

Fr om a nwa~lI rl ' 0 1 , 11,· l!J1r t...., .h ,·d \'a r i ;lhi l i: ~ It"n or l t lu- ~ i g n it i ('ann' o f t he r

-.( 1 " t"lIIOIllI'OIJ ,, · ll t~ m;l ~ l it' 1t".. I\od f F I t":-I I lI ...i u e tlu- fo lh.IWillJ,: J11 t· t hod

«()JlIl' ila t il ,n '

I , C (l lII pari:-oll " j ~l ",, ' j t ' :- h y unit's t il d t·.ll il ,II hic h tcu ue-r .uun--.
.-\ na l ~ - i-, of \ ·, l r i .lTln ·,

l .r-t h.rl.. = k-th. rl It":-I t t ' lI lJ ,a ;l t w l ' "

.-\ n li tu.uiou- = C1I T IiI1l; tti' H1 It' l ll l "-'r , Ii Il T' ' :'''

x = lo~ 1Il1"ll ia l1 T, ·:- i:-l . lI lt" t ' tit u- :\I, ..[ian H · " I.. to1TH I' t im e ~t t' t t r.

III incd b~ I'llI t t ; n ~ I hi' indi \ idu.rl 1i lll ' o:- 10 dl ', tt h ul1 I'Tohallil i ~·

X 11I':,l r i thlll il I', IJW T Tnr- j .. t·' ltll\ .t1 ,' tlt IP IIw J,! t'1lnw tJ ·

1111',111 tmu ! l' c1" ,I , ll t l l~ rt , I , .• 1 ~ l lt i : 1 1\ II " " 01 t lu- lIu.·di l~.

uun. h. 1\\ 1'\ r-r. I 01" 1' " ill " hil h I,·.... Ih.m JlHI per cen t (L
I IJ/ ~ ' I ' t h.u , .·,11 !'I': Il ' lll 11l"l l.di l\ 11\llI rI " d can lit" 1I~,'t l l )(·

:1 12
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..-



, Ita:- been t o trr-a t five !' J H..·( · i c~ {lOts

r.uu rv-arclima riou (treat nu-nts i a n
111 0 " res is tance 1ft tem pera ture. Sin
era rures wen " u-cd for ea c-h sped
JlJowing relat io u- a nd the d ifTercnc

f J11.

la l leve l,

[~ It:rror .) t he :-; ij.:n ilicann: (If tilt"
I ) IIsing the following Il"w t hfld

"t ·:" "

31~

Sum of Squares :

(II Between >p,.,.j,., = ~[~Cr."'''k] .-

(2 1 B" I\"" 'n letha ), = ~[~C r.\" ' .."J-(
( ~ , Error = (~ ) - [ ( ) 1 + 12.]

nk
(~ , T ot a l S (T x )' - (

I

2" Table of mul ti p lien- u:-t·d t o r orth (l~{lna l l Il I1l p. t r i :--( J1l 1'( ·( \ \1'1' 11 , ',w l! :-- p, ·c i...:­

t1 ~ i n~ tot a l lo~ me-dia n rt"s i:-ta nn ' t im es for all l,·: ha l:- a lld a ll ;tn·liTll<1t ioll :- l 'vr

$pt"I· I ('~ .

I ~'ra t urvs.

11(". \ 1,..lia n re ..i ~ t ann: 1 ; ' ;1' · deter­
vid ual t in u-s te l .b-ath on prll l '411 dlit \·
li:- i - ,r-qui va h-n: 10 t ln- ~ ( 'IIIJ 1t't r i~

et Il l ". HI-Hi ); t ty ll ~" of tlu- 11l"d i;ln '
,\ hieh less tha n )00 per o-u t (h ut
JlllrI al ily occu rred ca n Itt" u"'t·d for ,

I U.. ..

Specie»

~\ l ll lt i f'lirr .\

:1 ~

II

i
II

II

- ) . · k - J I .

:l . T able- o f multi pli-r-. u:-l·d ill~ ort hO;:II11,d l 'O :l lp; :: ; " " 11 ! ...1\\ 1·0·! 1 Il"!hal:­
\, 1ll'1I It'~l ine io r linear f IT tu -..:- (Fi:-!I('f ;ll l d Y : Il ' · ~ , I ~ I I '"

. , . " " . . " t:

. _.. . , '1-." 1 Sl

L ethu!s 2 :1

_H It!tip!irr .\ ., :1 I
., J ·1

" ·1
:1

- :1 III

J :{

·1

·1
" ;{

1\1 - ,

S,

. S.

1. 1 "TIl.\I. T L \ II 'H<' klt -v'i ,"

T ht· l.·tli;t! n -nux-r.n un i- fIJ I ' t " lI q 't' f .l1 l1r .· j I lT (I II" ! ',I ' l i , : I : : ,.. : - : . , ~l' 1 t i n u -.

t i wll " .:t i ' ·i-d l ~ i ,:. r,~ ,; i: t ti me, ior hal : t lu- I II'p t d .oi l H I I I: - um. : I· ; , :i 1 ,( 1 ~ ' ~ "lIlq l l . · ~

t (ltd d i ll' ll ~od il l a ~. 'r it·:- Ilf It, thal l l;1 1 1t~ 0 : \ t 'I ~ · 1 1 1l" 1 ~ d i, ·id. ·,! t . · r ~ l i , · ' r .l tlJ n· d ilf. ,·
I , ·I II ' C· . and 11... 1·" I...-ri tn e- n t ron ti uu ed uu t il II I"rtal it ~ [rru u ; 11; · '( ' \ 1'1 -1\ " :-0" · (Ii
;elll j " ' r ' lltlrt: h.ul ( T ;t :--" l l. t h," tt "l1lJ"·I ,l l llrt· (,f t lu- t.rul, t l tll l ;lill ill:': .1t1 -: :,l l l " ";· ' «u t

i .; :1 1, P:I ...·:ll.': " . l lI ti , l t , 'U I Lil d i n · ti ... Jt·:h;t1 k l i q ... r. i tn r v. F u rt h··j lll" ; ' ·" I I m iv h t



.. : '.
'7 '~i-", l ~, ..'..

1' ... 1.1 1 '''.;H I 'J 1· \11 ' ) 1\ \ ll 1\1 -

Tt · II '1 " " f . d I H ~ " :o- t,lt·, t iou ill ' ; -..: r ; l d i t·1l 1 hi l:O- 111·'1 11t'1l1!'.

ilJll:o- lI ot t ill.: ~: rOll' h i t '~ d J ~ t l«- uun .!...r II i t illl4' '' 0111' or Il ll ff(· ti ...h h il H · l wl·lI oh:-t'f\.t-d
ill ci vr-n :0-" 1 j jll n .. 1>1 lllll l j l. trlrJIt'1l1:-- o i .. Tl· .. t t .r n k I I )o ll d p TOli' , J !I: { ~ : Sllll i \',m , ~ '
I ! jl ~ l " Th. , ,: ."1.-:-1.·.1 " r :O-1 ·1• • l1·d " 'Il'l Ol 'r. l t un- h.r- 1' 1'1' 11 cit ln-r the..' h'lII l lt' ra t urc '
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Com pari s on be t ween to.. ch ~~iMo of I'a cinc ......hnon a n .-lin ldtrd to 20 "C. a nd suh,rt ,.
ted to va rio u s letha l-re- t It mpera rure.. from 25 ,0 " t tl :l; . o~~Co This co n..ti t ute s a

breakdown of t he !1.i ~lliti('.a1l 1 d ifferen ce I..M: IWt't"1l " pec- i l:~ t n -ingle d CJ,: r"-"'S u f freed o m
and a comparison for silo:lIi li'-',IIll'l' with t he torw r term. 2 . 1 ~C. wit h 20 degrees of

frt't"tlu na, recorded ill IAhlt-· \ 0J.
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