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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.
B~I,I "" nhll il" n lQh7 : 8cit in~cr anJ ~la~ n ll\On

1',1 70 ). a r h...·l1llnlCn'lO 0 , '1 uncommllO in rh~'!o ill­

I ,'~ ica l r"'''J'k'n,..." Itl tempe rature changc~ ( Pro-.,er
I C:lh~ : P...· I ...r!o" n and ." nden " n IQf1Q: Rc~nolll ...
1977 h L Alh: rnali\l."ly. Ihc la!ltlra tory r"'''J'l'n,~

may hi." t:nlhiderc d to re!lr...""t:'nt thc pure ' rt:'c ie",­
' J'..:dtic tt:'mf\"'·ra ltlf...• prd t:'rt:'od ul1l. ,inc..: c\'Cry
df,," i", mad.... I" r..-nhWe e\l ran...'('lu" , timuli. "hil...•

a mul titude ,'I nomhcrrn al ' Iim uli intc rtcr ..· in ;1
complcv fa , h liln wi th ther mal r......pon-,..·, in Il;lw r..·.
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migh l , im i la r l ~ hI."~i n III r.....J'k 'n,1 h~ nonthcrmal
Iactorv, mtl&.li l~ i n r.: Ihc· " ho.c·(\ ...·,1 thermal Ih ..tribu ­
rionv . S lllfll itln 1",' \ '..-1 m;l~ haw an c lh..ct. P"'rhOl p'
mo re , i!o!nilk anlly. " 'l.:ia l inter:..n ion .. in ~nlu p'
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,ti",lrihllti,'n, and be havior ffla .:on ct al . l 'It, 7;
Rt:'gal 1117 1: Itt:' il inger and ~t Ol~nt1"'I1 IQ'7~ I .
",",p..-cia lly in the caw of subo rdinate iod i' i,lllal..
"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 .

Th" rertlf1 brid ) ",mmarile' ","UTTent inrl'lfTnalil1ft fw m fiekJ OI ntl 100'"ordlm)' ' Iulolie ' l' n
lempcralure '4:ta:l k1ft t'o!'. ti..hc=". " i lh OI I01 btJlOl lion "fftnaI ICmJ1(' roi ture r ,derenw ami upJ1('r ami
I""er a ' o id" nce Icmrcrdlure,.

K...\· .",d,,; lempcrOiture . ~kclkm . prc(crcmlum. a.."tdant:e . rrdcrent:e. t-ehOl\i"r. ur1entat illn

COl ' f ' ~ t . C . C. 1977 . Compilat km of te mrerollu rc prc fcrc lh:c dOiIOi . J. FioJl . k c... Btl;Jrd Can. 3-1 :
739-74' .
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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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I"hue- R" cr ... Il.ht.ltl
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IdC">cI"' f'1.lJ'fM1 ' ·ou .., ... Qu...>t>.a"'u.. .. . A," . l .... ...nd 1I.:..lh I 'HN

( ., ,..,.,.. • • 01'/'1" ...,.. "., .. Yo..N,h 1I. •• I(ld. ( ;.m.... ... I'ln- '
h:" ' rl la.p :'I . }-} I vo l. ,,,..... ..... \\ l\. ~..,111" "

lol'. : 11 2 · )11 7- l. \I" .... ..... \\ l\ ...,:' " 1'171
'l'u u" l1 " " " L•• P, lI ..I ..1. I" ' "
' ·ou nll H .' }I .'I ,u L. .. :"> .:,11 rvn
y .... nJ ) : . ) " '" • • b " ..... ,11 1" 71
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"

( ...II.. . a ) . nd :!oI. ... .. 1'1' -4
0",....- . ..,.,J_ l .f. '" : }., Wilb...h R.• I..d . " .. m....... I" ' }

Cll'U ...d ~dl l ...~ 2} 0 ~...., ,.. Re-c, I e.. .. . Ilcnd) lOUII
Ad uli it l :0 . ' ,.. lI...ull.., .. nJ lt~de-n,)o...f l 'n4

£...... ........,. .... .. .
, ,.,.., .. ..I" ,... !lIm.. ll ,. L• • h ' lIu"' ''' 1"~11
11IU" p"' ..... rell

" , ......" ui" ....".• !lImall " ,.. h'lIu",' " 1'01 ' 11
I mu~"..lIu" lld

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

Laf. •• 1.-4-2 .0 •• . ~.. 1.1).... " ... I'ln
IAll.onl", .:udl 1-' .~.. 1",) """ ,,, 1'01' :

11 - 10 .~.. 1"1)"""'" '''In
1.)-2 . ~.. T.I) .." " ... I'ln

" • I . ,.. J .. I) ...... ... I"n
!\m. lI 16- P ,.. 1Ioh'" 1"174

G...""" ......",.... 1I tid d ..nd h tl " ,n" Ie, ' '11)
I..........u' t.. t" hl Ad...l" :!'I.' " L• • H.ol;o" C1 .. I. I'HI'

IS_I'I mm " ,.. K..(u.. d ;II I. I....'
o: U mm " L•• K..( on er a t 1% 7

Gill" '''''.n ..,tI..I" ,.. " " • L• • d.:Vl;ami nli 1"1"
" ""111<1'" m ud' IM:"etl

G" ..114 . nt' ;....., T' am/orn" ,," : ' - }1.2 (".bfOf"~ "....u: ~(>ffl.. 1% )
I° PolIc)" . " -60 mm 26-2 " .2 ( ·;IIhl.., n... "o.ou: .......,1\ I.... }

'" ae .... Ih.o d..,,," I'I)M,. .... ~'I\ lWo}
Hr,~,... "_,,, j Younll " L'b (·r;ll. ~h.a . .. 00 ll.mOllC"I 1'11)

lllOf..~ ...

•



7~2 J liS t! IU.~ HCl"ICIl l""' . vm. \ 4. 1"7~

TAHU 11 (',,"",11I1'1/ ,

l r r..:' I-In..1 I .."'.:r
..~ •••II.. nc:.: r '.:l .:•.:nd" m .. " " II.. ·,·• •· 1. .... ..I'.. n

, ...11 '"' '
" ..mm. .n 1'17 '
It .:"u.:. ..nd 1Ie' .......d", r ' '1701
R':IIIler oI ..d 1I.:."'.:n ,J" , f 1" '4

G ..mmon 1'17 '

Cherr)' C'I a '. 1975
killnlft In al. 1975

' r ,1I1"71
~.: i1 1 IQ7I
hrll u"'" I'I'M
It..ull ..r lind II C'1'd.:n<J...r 1'174
Rr "ll..- r ;and 1I........ndOl'r ''174
It .:~ n.. ld~ " nr,, " Il'11Cd dill..

:'10 ..,11 1'#71
' ..,11'''71
, e,11 1"71
' ..,11 I""
, .:,11 1'1' 1
h ' Il" .. .n 1'l~1t
:'10.., 11 1" ' 1
'.:,11' ''' 1
&'l lInl"" 1'I7.a
Re uner ..nd lI .:t d..nd...f 1" 74
(·h"lT ~ <.'1 .. I. I"'"
1t <.'~ ... .I.h ..nd (';'~I.:r h n 1"''''
It .:~n"kh e\ .. I. I"" ' "

It .:~ n.. hh ..n'" l h••m...... '''' ' 01 '

101 ....11.:, .." ... lI e rll,'nd". !" ' '174
It .:ull U .. .,11 U.·IOC" ...... . 1'#701
It..uu lid 1Ie1.....nd" .1 ' '1' 4
101 ...,, " .., 1eS 1I ~ . d.: t»I,, ' 1 1'1'01
It ,,,h.lId . 1'1701
( ·I .. ..~h.... ''I7 ~ '

O..n",..", 1'171
1.. ..11,11 1'1t>'I
M.."u.:...nd 11.., "11,,,1' 1'1701
1t....I1..' ..n'" 1I.:, " 01' '' !" 1'1701
l"" ll ) ..-1 ..I. 1 'I 7 ~

li"mn... n ' '171

( i .. ..,n..." 1" 71

L ,",,, ,,on.. , Wi\ .
L. \I"n""... ~ i~ .
L. M" n<>n". ~ i~
L. \I" n,.n" . Wi~ .

L. \lu n,"' '' . ~ il
Loob
Lilb'
l ..b~

l , b
I.ilh
L..b
L,b
L.."
L,b

L. ~I ' '''''n ... ~' ,~
W.. t>;r , h R ., Ind .
LoI"
l,b
\\- ;aN~h R.• lnll .

L. ~h.n"n... ~ ,~.

L. \I"""n.. , ~ ;~.
l,b
L,b
l , b
l , b

lob

l,b
l ,b
l , b
1 ;a"
',b"b
~ 01 "..~h 101 ,. Ind .
Whll e It . lnoi
I.ob
l ,b
l , b
W.lIN~h l't .• Ind .

"

""

,.

,.
'b

... .:u

. ~ .\
H ,I

.11l· l l M

" .
~ .' ~
':4 ."
': .1 ,... ,
~: ) I

z." 4 _.11 . .1
~ll Il-ll .2·
':7."
:'Ib . .\ ~ '"
27 . 2-~
.\~ , .\
JO . ~
J I. ~

.' I . ~
27 4
.12
J': . .'
.\O . ~

_ J2

':7 . .'

JO.f>
28 .2

)7

") 2 s
) } . I

")) 0

).

"30, }

"

",.

>"

. 11

H~<W 11'I11'I
~ .l Wmm
101l· 1'I) m m
100_1'#.\ mm

Younll
\ ·" unl:
" .. " nil
"d,,11 (WI
A"'u lt
4~- IIO mm
I ~O-I ~ ~ mm

~5- lbO dol).."
" "'u ll

"d"III ~,
~"ul : ISrl
"llu II IS u )
Ad ult It I
'II 1" .1 mnl
" "'uli

l .. rll ':
L"II"
"dull lS"1
""'"hl t.

L ~ 'Il(

I "'111'
''I'( l'l' I!'>'"
" "'u li IS " 1

L.ull':

""'ul!
S~lI

Lu gr
Lu~
Sm.. l1
"d"lIISpI
Ad ull (!loul
L~' Il':

l " ' I-'1:'

"dulll ~" 1

I~.., ...,h<', ..." I"IU
Ill Ull' lI.un,,'''1

L . 'r"..i .
IC..hf Il'un... n l

L "I.." .., ",..
h h"' _ II ..

'.r,.,.,"" •,.....·If .
11I.«n ~"nl"hl

L. ,tlfo"' '''' '
I runlr...in.....,II '

,.. "'''' ,,,,It,,...
lbl"':lIi ll l

' .f'r .....' ...., ....r."
l k'"llno._ II" "

1. PH'" ,..,.. ,
l ~ h..nrn:1 ( ..U,~ hl

II,. ~ /.. " ../.. ....,1.' .
· 1I.. 1.k~ ~ '

II . , " .. '
In "IC: ~ .: 1

1.,..1 ' ..1"
1 ~ .: I1 b un"".....'

I , ....,." " " ...
ll:>r..", n b ull l>c.....'

1.".,Jou, ~r
I bun .. ~ . ~r« 'C'1

'-f'i , ",1,.. , .. ,
hl'<.ll

L,.,.. I,,,.. 1<1< '''',i,
l bu rbot )

1.. 1..,.. "'....../... ..
Ib"rboH

,\I" /..II'<I('Q"l"'''' <W1t/r'"" "
t h...wud .l

,\,...,,1>,," "'''''''110''
U u" ,h ~".~",dtl

.\I....iJ," ".. ,, 11,....
llidt "';Il~r 'l l~ ~nid~l

.\I. "'....iJ'"
CAlbnllC ii l . ~ r ~i"'': 1

.\li..".,.. ....,'" "",1"1,,,...
l"l l.inl ,,; c'UoI "'~ '1

!'>m..l1

.11

.11

. 11

"

"

11..1

s-e

\lool'W: hu oi L. . \I .:.

Fid d

C.. ...~m;ln eI ..I. I" ' J
<: l'.: d b ) ' F" ' I1.....n 1" ' 11

(" " 'f'C" oI n'" t ulle r I....~

\I ... I<I, im 1'#70

AlII '''r''·.... J.. I"mi....i
twn.l lln>Uu lh bolul

Sm..U
\OY tWI
YO\" tS p,

~ I. J
': 1 .4
28 .0
11.0
19-24

""t bi, h l .• Wi\ .
S. O nlu w ' u....nl~
L,b
Loo b
L,b

U' le .." d J.."'..), 1'#.. ,
. 0;' 11""'11I 1'I'1t
. ...'I1" n ' ''' M
b ~ nd 1 "bb ''I'"
H ' " ... T,,"" I 'l n



11 IC'I'U ' 11'1 , 74)

T AIU I I «('..",i"'II-.I,

h mr l ( ' ,--------- ---- - ---"m ' .....' I .n.ol I .. .. ,,'......~ .., .. .,c a" ..l1.1 ncc ,.. d ...hOdum ......d .."'" 1......10.... R"I...""",,,

'liOY I'u) " ,.. b.....n. ......s l .. toto 1'#1.'
HI'li 1' 1 .:.. . ::7 ,.. H,o . ...... .."oJ I ",t-to I" n
HI\' It ) ::t» ft ,.. K"ulle' ......s lI C1dnldufl I"'"
HI'" " .11. I :: ~ t ..t> Kn n..\oJ. .. ....s ( ...te. lo n I"" &'
AoJu ll l ~ ' I~ ·n I.' K.rI ..''' '' noJ I ubb l'f n
AoJ ull "r' I~ · I" t ..t> II... ........noJ l ubb I.. ..J
A.lulll'.. , ."- , U ,.. K.r,..n...noJ I ubi> 1'I7)
,\ oJ ull . I ' ::I - ::J l ..lo ""1011... .. ,>.1 1utolo 1'lI7}

J) J I. J ,. ..... (I",,,) el .. I. 1"' 7~

.\1. 1'..... ' ..1,,'.., lill'" ~.. , .. , ........ R"" .• lenn . l)end) 1""*11
hro'""" ...." 1 Lu ..t" "

.. " ..t>.o .h R .• ln" . (' ..nIIDun 1'lI7)

" J1 .5 i7 ,.. l l",") el .. I. '''75

\t , .../",•., ,(... l ..,vc ::,. 1>·2 7 , ' " rr i. R"" .• '"nn. l).,n,J ) ' .... 11
ll ... "~nl<.ulh b" ~' 1 1..,1:" ~, 17- }U ...., .....noJ s.e l lu!ot'I.. " I",n

7:: ·'I'I m m 1'f .J- _\I) ,,,, l. \-I.......n... ~". 'elli 1'171
1110.....08 mm !'f . J- J ::' I .. """,,"01 . ~ 1\ . 'ell! 1"71
1.........* Inm ::" . ~~ . I · I.• M.."...nol. W.... 'elll 1..71
Adul. '" " :: 5 ~ !Iom.oll I enn . L.I."" ( '. loUl.. nl 1'175
~II JU.-J :: ,.. • n lllN>n 1'lI58
'11\,111 JO. , '" ::7 .5 ,.. :0-... ,11 1'f71
Adull JO I*und C . ~unn.oh R. ....k' and O upcun 1'175

"lInl. S.C
11ll- IW mm "'., L. ' Rq nn kh C't .. I. I" "'"

YO\'
I I ~UO mm " JO " ..... R.., "'*h and ( '''\I",''n 19760

YO\,
~fIO. JO.2 ..... R.., ....*h d ..1. I'''~

.\I."',.., ...._ N "'.• ~hll" R.• ~o . U" .Kvn and tkadk) 1971
I"'.... p.l d.Il;e)

.U ...__.io_
........11 J) " L• • "'ddnm and Gl fl 1971

, .. hit" ,..,,,:h)
.\I. r...1 ...,. . L.. , .., '" \\ . b.I. h R .• lnd. li..n,mon 1'11)

l"h,'" b.lul H IY ,"') 10 - 1} L.' K.r' 4n.. . 1ItJ Tubb 191)
U)Y (~I"I If. - III L.' Il.nam. and l .. bb 1<,I7}
'liO\, (!Iou, J I.O ,.. Roo'an....1ItJ 1 ubb 191)
'liO\'ln ::II .U L• • lI.n ;"" ;lnd Tubb ''In
'liOY I!WI ': 7 ,11 ..... K"uuer .lind IIndcndol"r 1'f75
Ad ulll"l 1::_1' lilb B.o,.. .... ilnd 1 ulob ,,,,n
Adull C~p t 1::-1 7 L• • 1b';lIno :ln d Tubb 1'17)
Ad ulllSu' ::1I-lU Lilt> Ib'ano ,nd Tubb 1",7]
Adull I F ' 1 ~11 I .. b K.r.ano ;lind Tub b ' '17]

.\t. HI/ni ..,I'I" ""'" l il',,, ::7 .5-1'f II' l. !\ft'n"n;!. W,,,. :'Ii"llI 1",71
C) cUu .. h...." l .."" ::7-::11 .7- L !\h'n pn .. . ~". :o-.elll 1'171

.\t. ••UIl"t" ~m.. 11 J..... lilt> Md,J"m 1'110. !\1"ldnm a nd
o,n 1'111

. oln J'C'd to.1u l J) , ,, IJ " " " !Iom.llll Ten n. hl.n CI' ul..nl and Car,oll
unpu t>b..ho:d d..la

.\t.. ,l .. . ' ......, ..p. L I' i/C' " " ";oN.h R.• lnd . li..mmun lOin
U"dlwrw ' J'CCin '

.\I........."pJouJ,..~......,.;. l ..., .,.:o "
, l. !\hch i....n .. " II.. 1'I6ll

Cfou ,tIot' n "",, 'ptn ' I . ' .W \\ C'\!ln 1970.'·..._.1,,.,...1',.,,,,,. Adu ll " 15.0 ,. ..... C~ "I "'1. 1'175
lb ludw..d dlub l

, ·. ..rooo... ...... • ' t wok... . .
lp >kkn ~I""' ) Adult C ~) 1. ,1 ..... R.,..u CT ,nd Hcrdcnd..cf I'l l"

Ad ..II C!tp1 ::!) . 7 L.' Ra tUe' .lind Hf;!"<kno$oof 197.
Ad ..ll l!lou1 :2 . J ..... k " ..u ......nd U....dc ndorf 1'17"
Ad ull I F) ZI.O ..... Rnon .... . nd H....dcncl..cf I"""

......." ..,.,. ., ,,,,,j,,..;Jn vov 1\\') 10-1:: Lo' K.r, ...... a lltJ Tubb ''In
1_ . \oJ..h I""')

'li'O \, C!lop) I}-U ..... ILIum. and T.. bb 1'17)
H )\' CSI ::2- ZJ ..... ILIr.ll .... and Tubb '97)
YOY CFI 1J--14 L•• ......n.. .. nd 1 ubb 197)
Ad..lIC" . 0-' ..... Ila,..m. a nd Tubb 1'17)
Ad..n CSpl 16 .0 I,ab Il.u ..n~ and Tubb 1'173
Ad ullCS I 2242. L•• 1LI,.n, , nd TuM> 1",7)
Adutl lfl 15-1. ..... ILl'''' .... and Tubb 197)
Adulll"') .., L•• Rcu ll'" ...nd tt~'dc:ndorr 197•

.\ '. /....1_ .... l ", i/C' ::>::Z " t . Michi¥'ln Wel~ 1%11
hroU.. ,I ,hlne')

Ad uiIIW , 10.2 L•• Keune! ilnd H....dcndo,f 1'lI7"
Ad ull lS I" I• . J l ..b R"ulle, lind Herdcndo,f 197..

S . •~II"I Adull " 26 .' " L•• C h..,,)' " I , 1. 1'175
HOl)la(e , hi"""

,\'. '/I,I..,.,,,r,,. Adull "
,.., ,. L•• C hC'I"ry el ,1. 1<,175

hpol',n , hlncT)

.\'.>1.""'''''' II . Ad ulrlW• ••• ..... a""I1'" and fl",dcndorl' 197., h l<Jn«<;ll ) Ad ullCf ) lU ..... Reulle' .lind H.......,ndorl' 197.
I,

l



J t-I!\H Jilt-.S. 80"11:0 c.,,~ .. \ 'U L .\.& . I..n

l M'C1' t i .... 1 • " . Cf
;o u>od.lnA" f'"ICfo:n.h.m a~•...uno;cc I ...

8,cII I " ~!
Il urk-) .lAd W.>o4.< 11 1_
lI urlc:) .n.s...... >4.111 1'fbIl

810:11 I 'I ~:

Rult . nd Z 'M'C'I I~
Ru"';ond Z 'rf'C1 1_
C"J¥j1"c;IInd t l1o '" 1"71

Gallill••y and \c,... n 1'17"

Ramn ;IIAd UCl<x n4orf 1974
!\rr ...,ell< 1'1"

Iuc:rwn 1'1)7
lin••" .ml TannCf 1w.4
1I..,.,,;and ~hllhcl 1%6
aeeu 1"52

Hffl l 1'1'2
~"'Il""crh 1'1"

G.ll.~" I""
Welk ,'HIlI
( im-ftC 1910

IIde ;llnd Jud.l) I'HI
' h ie and Ju.b ) 1'141
Ih" and Jud.ay I'H I
1I.Ie;and J lM1iIIy 1M '
Ihle and J>M1.Iy 1""' 1
tc:r ,UtoOft I"~
f CfIlU'Oft 1'1"..n.,........ I .~.

We lh. 19M
tn.uwn 19S'
."'.,........ 1 9~1I
!'roall 1'I7J
~111 1.71

Mc:(-, ulr)· , nd Rcold ''17 .'
\td'aulr) ;and Ro:. d 1'11)
lLa"m ,nd 1 u toto 1\ 1)
B.lfa and luhto 1'11)
lLa" ",nd l ..tob 1"1)
II.IraM and lubh 1'17)
B.n ",m aAd T..toh I'l n
tLuam and luhb 197)
B.arllm ;and 1 uhll 1'17)
B.tran .. lIn4 Tubto , ,, n
Reuner a nd lIc:rdc-nd" rr 1" ' '­
Ro:ulle , and Hcr dc:nd."r 1'1' 4
Rculle, a nd Hu do:nd••r( 1"7.-

Horouewin 1(1)

uhn I% J

Cbn" y C"I .II. I""
.k>nn and 1I.,n 1%5

Chnry et al . 1 'I7 ~

RcullCf ..nd Hndc:nd..r r 1" 74
RcullCf .Ind " crlk-nd "" 1'1'"
RalllCT ..nd Ilnlk-ndo,...r I" '"

Neill 1971
Neill 1971
Neill 1971
NC"i1l1971
Re ..lIn and lIc-rde ndorr 1974
RCUllCf a nd Hc ,dc-ndorr 1" 74
R'UtlCf In4 Hcrdendorr 1974
RCUllCf a nd Herd, ndofr '<,174
RC)'no lds unpublished d",l..

Coopn- and F.. ller 194'

Gam....... 197)W.N~h R.• Ind .

Lob
ub
L.b
L Mont... .I. Wi-..
L . M"no n.&. W....
L...
l ..b"
L.b
L,b
ub
Lab
L.b
Moowhc:oId L.

L • •
u b
u b
G;a l~.... R.a). r".

L.b
L. b
L,b

L. b

Lob

L.b
L. b
L.b
L.b

'0

zs

21

'0

L.b
L. M lCh....n

(".. II.... L..II.C'.
1I...."C!<...lh RC"' .• ( ·ok•.
O".nill~n R .• Wnh.
L.b
L. b
L. M oeh....n

(",."'11.1 t .• ~.V .
II L \t lCh ....n

t.. ( h;ompla.n. S .Y.

\t"",hllunIlC l .• Wit..
Mu""Il..n lJC l.. Wit..
!M1' n L. . wn..
"'doo,h L.. Wn..
1roul L.. Wi".
L. "" roo..nr. Ont o
L. ()peon"" , Onl .
("~lclkJ L •• O,n.

II L. Moc:h.~n
L.b
ub

~.~ h b"
1'1. ' hh'"

ub
u b
L. b
ub
ub
Lob
L.b
L. b
L.b
L. b
l .. b
L.b
l .h

Ptll"h t.."n

11 ,
11. 7 I ~ I, )

'"

1'1. 11
I ' . J
10 ."

~1 . 1I ·~ . 1I ·
: 7-2t1. 2-

10.'
21 ,0
~1.7

21 .1

"11.'

II .",,,.,,

1..17

Ul fo-l~1l

14 s
11-1
17 .J

" .b-I .J

I~ .I

12 , ~

:0:
~ ~
:1.0
:0.'
19 . 7
:1.:
:1.0

: 1.0
~" .:
~) . J

~~ .,

~J . J
~ .I
10-1)
111 0
~"':1
~II , O

7 · 1 ~
I). It.
~7 0
11-~'
14 . 1
so...
IY. 9

n .'

ze

"

"

"'"
"

"

21

Adull
< 7.1mm

Adull

Ad ult mollie
Adull (ttnale
Adull

Adull

u '"
AduiIIW,
AdulilSp)
Adull IF)

L;o'.-e
L u lJC
~m..ll
!tom.l ll
Adull lW I
Adu lllSrl
Adu lll!!.uI
Adull lt)
M0:4i um

Adul' ISrl
Allull

S-II
!\molIlI
'wn;I1I
'wn;I1l
!wM.1I
Ad uh:..
''' OY IW I
YUY tSrI
YOY lSI
\"()Y cfl
Aduh: IW)
Ad ulilSp)
Adult lSI
Adull t F )
Ad ulII W)
Adull tSI
Adult If I

........11
'c:.I) c-mc:r~

~Id.l) ..

!wM.11

!>.mall

Sm.1I
Adult

P.""'.""Ihlunlnow m,n no.1

Pk_.--.-,r. pIo,,....
'r..>(cl

, ,," ,,.. ",;nJ.".
I I UPP))

P, .. .. ".. , .. ,.,.
1),110. rcrchl

l"oIuwN,I.. , ..·r.-......
IAI"' nll,: Ih,c;ad tin l

,._ •.•" ......./Q'II
I.hlte ('",prlel

P. " ,.. '<lIi/..
1 1.1I'a~",n ~r, h l

P~'COPUI 01'11)(''''''<1'''''''
tuouI·pn-(hl

p ......plw/r. ,.,_ ...h..
lr.l,_",d 'Tllnno. 1

P,....."...", ,'·/,,,.j,.......,,,
(round .h.lc....h l

(b ,.... 1« ,.. ..

' ",n" 1........ '

,.. " '0:......111..1..,..,
lb~" cr",ppkl

(I." ...,....."'.,...,
I, • •nbo•• wndll

O. "11". "",,,,
l(hll...... .. ....Imonl

0 . h ,..
ICh"m ""lIn••n l

0 . " ,.11
l ( .. h I ......n )

U._,,, ..
h'''''''O:)~ wh....nl

j



,
"IM.'I'I .lll\I'

TA R1 1 1 Ie tHlc/ IIII.'d I

1'.1•.,/" " " .J"".,.
1I1.1Ittc'..<J .... \I ' , h l

"Ie'
'" .I I/&'

l T'r<" f ,noll l .... C'.
.. , .. ,.........,.. ,..,.. ,.., .." .1,,", "''',<.1.0 ''''11'

... '

l n

( ' .omm.." 1'#1.1

"
,

,. en ,
1'1. :

"
..

zn .e
~ ) . ~

"
JJ .' 211 .'

::!1l-2'i . ',.

It i" . "... . "·".r,,.
1 t>I1I"f llll~ 1

RUI'J." ",,",..
'''>.I",h l

.'kI I,,,...·...../...·"
(I.lInN ." U uull

.'i. ,,,.Ie....
11 ",I"C'.o" I,II" hoc ."
II '

.Il ,,,..
• 4 ' ...."'>0: ..... lm...nt

.\ . •"1,,, ...t>u.,,,
l l.lndk,.;hd A' l ' .llm,," '

s. " """lhf.... " !r .II,, "

." ..!l r/,,, ,.. , , ... ,,1..
' b'....'" " ' 11

S . """'41"",,11
I ... ..... uoun

.... ,..",,,,,,1,, .,
.'t. """".y.,,,11
hrl.oLc i

.\ • .."h"".. "" ..,h"'pl" IIUI.."..
' , udd'

.\ . 'O' f'<N" " 1t"_I"."C..rr H.·nli,h ,

'<)1I.: ....fr,I"Hf ,,,_ k",,,
',.. Uj:':U

.\ . '...,,.',,,,,
..... IIe) .. '

[lIIIIIull, .. ,h..""I1".
1j:'.I) li nlll

Til.." la ", ,,, ·•., ,,,bi, .,
CMOlllnlbillW moulhbroud r 'l

T. "fI,,,I. ..

T"" "/''''<I
C1rrw;ht

Adult

Ad"l1
M..d lin...., ' .. " .....
" .o" ..d h n l'C'rl ,"1:"
J ,n..." ill1~ ~~-~.:".J.. lt
',hilt

Ale,,", 22
F , " ~e. hnl='

"" ,. unj:
" ....n il
l n.t.:r'Urh nll
" "unll , fed
Y" " nll, 't;ll.eJ

" ,·un&
AJ" lt

AJul1
Ad ull
!\m;lll
!\rn"Il , f..11 20
~ rn.l rJ , .. toter
!\m;lll. fnS

!\m" Il.,I;ln C'oJ
,,·o unj:

IJ

"
" t ' Unll I.S
,,·., Unll 14
Adul t

" .... nl=

loJrlle
l oJrlle

l oJr l=e
l;lllle

I ii " ·:1
~ 2

"I ii - I "
IJ
, ~ .,

"1b- 17

'<4-"

""'"18
zu
'''.2

"17 . f>
O il,.
:0.)
.wO
" .1
' 4 . ~

",.
II - I ~

"""16

"
m

" ,
11. 1
II .'

_ 11.8

IJ .I

I ~ . O

,.
•

"

k "C'. Irenl , l ...I._
P,.l " h LC"o

1I..,."" I lh Re- .• ( '" I.. .
L;ahI._
l ;l l>1._
L. !\-h; h ,lo\oIu
1• •

I.'I._
' C' .. f" " nd u n\! ....I.C"o
l;al>
....to
L;ahI._I._
" .........hud l .. " Ie .

L . Ur~'n , Fr..eceI._I._
I.. \I lo:hipn..~
Mt'I'MChcad t .. !\-Ie
RcdrocL l. ,O nt.
Ild d ~Iud~

~ . On l"Ut' .Ire"m.
l. !\-hch ,~ nI._I._
I,.
I • •I.'
I ••
I • •

\\ hllc r ., On l.
Mt>t_hC";ld r .. '\Ie .
L;I': l .. Ronlle. :-OWT
l ou ,1.1 ;and kcdroc L

L., On l.
C ..}u~ 1... :'\..Y .

I.'"'.L, M ichipn

J;lCI. ;and ~rrouk l..
O nl .

:-O otri~ Rn.. Trnn.
'''''hnh R .• In\!.

Tro ..l l ;al.e, \\i~ .
' ""i, Rn-. 1 en n.
I ••

I ..hn I·", l

" h... 'c. " nd 'l," ' OInll" H>ft
" t-... tCI ""J I .. ... n mll' ...",.1I Je .. o;;J ".,.1
11,,, .1. .nd I .m nc. , ......
J" . ...d "nd An.kr...n ,..,.., . ~

J" ,,,,'" . ,>oJ " n.sc' '' ' n I'''',''' ~
\I~ c. ;a "k~ "nd " " nd I " ~ I

( ;..r., lk ..nd T" l1 ''''Ii
' r' l:-oI rc1h I" "
( hen ) el " I. I" "

ltob.ntC"lm;an 1"511
M~nteJm~n 1" 511

l C"Il~~ 1I ..ml c. 1%'1
• "he, "n.l I ,n 1" ' 11
", .."'C'!m.,n 1" ' 11
( }j:""~ and " ndrl...n ''HI'
J"' ,'" ..n,J A"d~"'t.n 1% 7' ,·
J" ,d ",n" An<kr .....n 1% 7' ~

(" ' f'l" " ntl l ulk, I'M'

J",mo;. , ti ll
Abty\le l .. nd l )". .. n,n ll 1'Hlf>
fe'Il ""'" 1" ' 11
~r,p.el " 1':'15

C·,u\C' ' ''30
( '(It'f'l't " nd Fu lk. 1~5

B",ltI..." ''#-Ill
~m,lh .. nd ~undc... '''!'O il
letllu" '" 1'1' 11
~r' ll.. rcJh 1'175
("",h" m I"""
~u l h." n ;and II.her I"!'OJ. ''''''
!\ulhu n " 'HI I n he t I'" I. I"'"
J",u ,d ,m d Andcn on ' % 7' ~

(·he"~ e t ;II, ''''!'O
Jot' ;I,d ;and A nden... n , % 7' ~

~1C"hon ' ''7)

....en ne.h ' 'MI
("<Jorc' ;and l ul k r I ~'

R;a.. ..' n I" 'f>
"-I;an in 1 "5~

G ;all' ll" n ''I''
li n f-erllu)t ,n 1"' 11 1

Mcc..'auk ) ;and T;lil 1,,70
Godd;ard et ;II. 1" 74
Spip re'h I""
F-c-rll" 'IOn I'HIl

Felllu ....' n , ,,' "

Uorou~ .. io: ~ ' 97)

C a N II;ac ;and Jeddi I"'' '

Dendy 1....11
u J.m mu n I'l l)

H,Ie ,IIUJ Jud,, ) , .... ,
Dena) 1....11

A l;ab;a~ tcr ;anti O..,.. ni n.: ''H>b
8.ldrnhuinn 1% 7

Beam i.h 1"70

AI;a b.&~l rr ..nd DoVoninll 19 5b


