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HIGHLIGHTS 

This bibliography, containing 537 references from the 1977 literature, 
is the seventh in a series of annotated biblic&r&pjies on the effects of 
heat on aquatic organisms. The effects of the rat", discharges at power 
plant sites are emphasize-:. Laboratory and riciv' studies on temperature 
tolerance and the effects of temperature char.geu on reproduction, develop­
ment, growth, distribution, physiology, and -*m;Itivity to other stresses 
are included. References in the bibliography are divided into three sub­
ject categories: marine systems, freshwater .systems, and estuaries. The 
references are arranged alphabetically by fir*; author. Indexes are pro­
vided for author, keywords, subject category- geographic location of the 
study, taxon, and title (alphabetical listing of keywords-in-context of 
nontrivial words in the title). 
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INTRODUCTION 

Since 1971 the Ecological Sciences Information Center (ESIC), 
Information Center Complex, Oak Ridge National Laboratory, in support 
of the Department of Energy's program of bioenvironmental research, has 
been compiling a computer-searchable data base on the effects of heated 
discharges from power plants on aquatic organisms. In 1976 the Electric 
Power Research Institute became a cosponsor of the project. The scope 
of the data base includes published literature on power plant site studies 
and related field and laboratory studies. The entries in the data base 
are available for searching through ESIC. An annotated bibliography is 
published annually. 

The literature on thermal effects has been reviewed annually for 
several years in the Journal of the Water Pollution Control Federation. 
The literature indexed in this bibliography forms the basis of the 1977 
literature review compiled by S. S. Talmage and C. C. Coutant. 

Data bases compiled by ESIC on thermal effects, impingement, en-
trainment, and chemicals released in cooling waters have been combined 
and merged with a data base of unpublished literature on power plant 
effects compiled by the Atomic Industrial Forum. This combined data 
base on power plant cooling system effects was created for the Electric 
Power Research Institute and is available for searching through the 
Atomic Industrial Forum, Washington, D.C. 

Citation Form 

The bibliographic data are arranged according to the ESIC format. 
As a result of computer limitation in indicating superscripts and sub­
scripts in the standard manner, certain conventions have been established 
in the bibliography: 
1. For subscripts, X sub t is used for X . 
2. In chemical compounds and elements, NaI03 is used for NalO*. 
3. In exponential functions, lO(E+3) or X(E-2) is used for 10 3 or X" 2 

respectively. 
A. For units of measurement such as cubic centimeters or square feet, 

X3 is used for X 3. 
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<1> 

<1> 
s t a l l . > . ( . , as* B.T. •artaa. ca l i stack: Tk* 
•ffact » f tata * f t tacaal asctaaat * s t k * 
S * r * i * * l * r JssBall* H l w U c »ak*s*a 
t9M*ja je i | i T*UB*sc|. 

H a l . M l . . 11 . I t : 
S*ert n a » . I ta i . . 3 1 . n p o l a r • * tatara! 
scieazas •» f U l a s a l f k i a . Haeelct Bstsacis* 

• l e t . wm 

rasts' Tsaasxstsr* * * * * * * * * * **c**sser**' kT 
f lak sarkM •¥• * i s t * r rr**> skat seas * f 
iacsstries « i tk taat** * f f lassts ta*« 
r taa l te* ia lara* k i l l s . Tt is star? aas 
i a i t i e t * * ta assess tk* r*aB*aa* af ysaaail* 
M laa t i c aaakaasB > l l i m n i n f l M n 
asd iaa ta i t * i f c as* sskyactat ta a n m l 
n i t i *r t t a n e l eecreeae ssse t a 5 C. Tk* 
rates af I m m i sere 0 . 0 , 1.5. 1.0 ee4 • - • 
l i a r s , la a l l cases aiserBaatet laa t x e n e * 
as tka taseerateee aaaeaattai < C . k 
si«aificaBt sUfareaca ia t t a **4iaa t i a * t a 
festk f i . * . , t i a * at aklck M * Bactal i tr 
accarrat at * c| » • * feee* far f i s t I H W I 
t» t t a faar n t a s . Tta aver*** ast is* t iaa 
to **stk aas »» Wats fT*a*> » J - * * kaars). 
l i t resells af th is staff akav tkat 
t»ss*r* t *r* appears t a a* aara iasartaat tkaa 
tka rata af stussss eta* calf 
a i tk ia « kaars. ftatkl 

o> 
• t a l l , y . t . . B.T. Barte*. as* C J . *.eace» Tiaa 
caaraa * f Tkaraal sccl iaat i ** la M a s t i c 
silver s is * (MOIst l * t n M s l tasasas ts Cyclic 
Tea yeratares. 
1TT7. tasa. Sestkeast. M e l . s a i l . , 2a, M : 
Sssrt r i s k , ska.. 22, 21 ttcatasT * f •s tsra l 
Sci**:*s a f falUCalafcia, Uss f ic t *stserlaa 
(asasrck la*erat*ry , Bsaefict, i n 

Tk» t laa cases* * f tkaraal accliastiss ia 
i t laa t i c s i lvers ! * * *s**se* ta savaral 
f iartsat isa la* teaaaratere* aas aatarsiaas. 
M a l t f isk war* a rd iaa ta t far a aiaisaa * f 
taa saaks ta IS C Oa* areas aas tkaa tafeaa 
fras TS C t a f C e*»r a W-ssy aar ia i |1 
c/say) *at ka l i at 5 c far 21 fays- Tkra* 
eceass aara asassat aaca asarf 2a kaars far 
11 fays t * f i f fereat f lactaat ia* tasescatar* 
cyclas. aaeer H a l t c r i t i c a l tkasail saslaa 
PT* l a*r* eses t * sassss tkaraal acdiaat iaa 
after *ssassr* t * tk* cycle* far varisas 
*»r i *4s af t i a * as t * 11 lavs. I l l CT» 
atasaraaasts war* a** * at aaslasa rkase f i t 
C I . Tk* CT* * f a l l cyclic araaas aacrassat 
sleaif lcsBtly sets*** % «aa to car* • * * * 
easy are* ta tka i t C acel iast** ceetrels. 
Tk* c m af a l l cyclic erases ear* 
s l«* l f lcaat ly kiakar tkaa tk * * * * f f lsk h*U 
oatisssasly far 21 says a t S c. Ik is steer 
laciest** tkat m a s t i c s l l * * r s l s * eraee** t * 
cyclic las taaper*t*r*s af 7*st t a 
is taraef iat* t**s*ratere(Bl tat**** tk* 
atelBss sat aarisaa ratkar tkaa taaarf tk* 
sart**s as kas » • • * ss***st*f far flak 
•tsasa* t * c fe l ic elavataa tvaparataras. 
ffatk) 

<1> 
•c t l t sa * , « . * . , * > • C a . f a s K a t , l i f t iw tary 
Maf ias af t s * »arrsaaa<* t a w » , I K H K I T n 
i t T t n a r r f f K l r s r c ) , ia ; a l l f a r s i « . 

1*7*. C a l i f , risk ( « * • * , «2, S-2» r ^ ' f a r a l * 
f tata M i s a r s i t y , a*ssria*st #f • ia laa ick l 
*c l *a : *s , Sacraaasta, CX) 

H 1st* cr**ak«r*s, c a l l f # n i a , saaial 
flaarykias aas aksaraaf is tactaaasta aarck 
U kar l l at s astar tasptratar* * f 1* c . 

areas' tela* *«» akaa t k * • * * * * 
rvackai 22 C. faaa* i f - t k a raar. 

raaiaa w a * , aar* f i r s t csstarai aa say 
2a. I t Las* »laaaar r i a * aarck aara 
callactaa f ra* lata Bay, akaa ta * aatar 
t iaaitataca ka« raarkif K c . skraask Jaa*. 
Ta^y af-tka iaar. a**ra«iaa. 2 * aa i a laaatk. 
a*r* c* l l *ct*< ia aia-saaast. I$T| 

<»> 
Haas, s .s . , Tk* toalaty * f tauraas , SasTlM 
M * f U l , risk caaaaaitias. I I . raactiaaal 
asalyais. 

t i l * . Jaw. b * . Bar. s i a l . seal. ( S a U . 1 . 22, 
I * » 1 1 fsatiaaal Baria* riskariss saraic* . 
I t U M i c estaaria* riskaci*s Caatac. aaasfart, CC| 

a. acasarti«s. aas rasairatiaa * f 
f isk caaasaitiaa a t i l i z iaa t a * a*l*rass kaas 
ia a s ta l ls * astaaris* systas a*ar asaafwet, 
Bartk Caraliaa * * r * ast isat*f sar W21-1912. 
cat ***caatia* t iaai fac tk* tkra* aalar f isk 
ssacias aar* stasia! is tk* lakscatacv. 
taacaatias t i a * far piafisk s*craasa« tra* 
ia .a t * ».J kr as t*ss*rst*ra iacraas** fraa 
ff I t I I C. Saacaatiaa t i s * fas » i * f isk 
sarraasaf f ra* 12.* t * S.f kr as t*sa*ratar* 
iacraaasa fras 2* t * 2t C, aas aaacaatias 
t i s * far s i l * * rs is*a aacr*as<€ f r *s 2 1 . * t a 
7.1 kr as taaaaratar* iacraas** fraa 1 ! t * 2S 
c . oryasa faaaasstias raarassia* stat ist ics 
st s***rs l raaass af taaaaratanas ar* 
takalat** far skafisk. IStl 

<1> 
S.s . . r.k. Caaaisskaa, k.». Cray, aai >.». 
• Cr i t ical taalastias af tk* 

»**c*Bi»I** ic* l Ksviraaaaatal Tackaical 
ty*c i f icat i *as: * * 1 . 2: S*rry * * * * r f laat Bait* 
1 aea 2. 
»T7 . *rn/wastC/T»-T». Oak l i f aa Mt tesa l 
Ukaratscy (**» l i s * * la t iaaal lakaratary. Oak 
l i s * * , TB) 

• caayrakaasi** sta4y af tk* sat* oallactaf 
as *art * f tk* *»»lr*asaatal Tackaical 
SBscificatiaas acasras far Salts 1 ass 2 * f 
t k * Ssrry Baclaar V*a*r r last aas carriaf cat 
f * r tk* Off ic* * f l **slat*ry lasaarck af tka 
O.S. ssclasr ••aslstary Caasissias. laalysis 
af tka ssaltariaa fata saaatstaf tkat tka 
tkaraal slsckar*** at Ssrry ar* sat is* a 
aacatiaa affect * a tk* Bkrtaylasktaa ss< 
saaa last taa kat a t * «akaacia* tk* kaatkic —* 
aaktaa paaslstiaas la tk* fiscksrs* scsa. 
Cstck-B*r -aat -af f * r t * f fisk BSS kiakar i a 
tk* siscsara* ar*a tkaa is castral area* 
sariaf caalar aaatfts kst aas leaar fa r is* 
aara sestks. ssacific racassaaaatiaas are 
sea* f * r iasreaiae kstk tka arssaat 
kytrvtkaraal sea eceleaical aaaitar ia* 
yraaran. ($T) 

«> 
Mass, S.B., r.k. CsasiBskss, » - • . Cray, sal r . » . 
ssssc, 1 c r i t ica l tvslsstiss af tka 
a*are*i* l*«icsl taairaaaaatal Ttcaaical 
Saaclficatiass: y * l . 1 ; raack katta* I tas ic 
tvatc Stattos f a i t * 1 s»4 2. 

r»TT, omyBBBts/ys-71, oak k l f * * sstissal 
Ukarstary (Oak ( i f f * Vstlaaal laaaratary, oak 
• i t s * , TV) 

1 ceastMBBiy* stssy af t k * ssta c * l l *c t * f mt 
asrt * f tks aayUasseatal Tvckalcal 
faacif lcatiata srayraa f * r ( a i ts 1 aaf 2 * f 
tk* **ack tMtsa Mas i * * * * * r f t a t l * * as tka 
lasar Sssssakaaaa l l v a r , rasssylyaaia far tk* 
o f f ic * * f BMBtotaty •ssaacck af ta t 1 . 1 . 



aaclaar ****is*.»rr ""oaaissia* is prostata*, 
l i t l s s t * of t&# aaaitaria* U l i ska**4 tkat 
r» ' rk -o»r - * * i t - * * for t •»* fisk M I ki«k*r ia 
t^.* tisrfeata* ataaa tfcaa ia t a a t r * l «r«*s 
4 i r ia * ss%a»r vat was *»* saa* l a r i a * a i * t * r . 

<7> 
• -••lata. : . » . . «*»?»» of »a*ia» ^raatk Sac 
-a I r j s f i »* c»ro fCT»*I*J5: casr: -!! aa* tk* 
Tfc'l^a-ras >f Taaa^rttar* »a* ?»<>t*»*rio,t. 
1**7. Tv»r. ? i i i . « « . 31. Cat., n , '»«-51S 
l"s\»>rsxt» af * ia*«so**, )»*arta**t of 
T»t«»!> i» . n ^ a r i * * , l a i » it 41 i f * . ; t . * a * l . H» 

»*?*ri»»ets a*r» eaoaact*-* »a 
»**i*-af-tka-T*«r ar yaarlia* cars fCY*si**s 
?t!?I~l to •iataraii* tk* ia ' l i>ac* of 
t*ra*r«*ar» aa* r»*to*»riol aa tk* aroatk 
K * « i - i i b i t i t a af t w i n arsatfc t g 
a i l t i » 4os»-r*S'*oas* ralatiaaskir of koaia* 
rr»»»k Haraoa* ra earn i iostk. Tk*r* aa* 
r»I«ti»»l» sr»at« aakaacaarat of araatk aa* 
t> hoaia* sraat? *ar*oa* at aa a t * * * oatiaaa 
*»t*»r»tsc» 'or rroatk, J5 '-. tkaa at tk* 
?c?iaaa taaaarat ir* *•? tr. Tkis aas rossikls 
U» »•» *.«cr»*s*^ arotaetia* ar activity of 
•atta^aoas aro*?k kora?a* at l 1 !* kiakac 
t*»a*r«tar*. r a s s t t i i * ia a traatar rasaaas* 
?> t*a »»as»aaa* kaaiaa koraaa*. Iakicitioa 
of »alo-?*Bo*s aroatk a** k* a aa^at l ia i t iaa 
fn-tar t3 K a ! ! : at aaor* aatiaa* 
t»«»»ra»ar»s. I t f l t M t ' s a* a a*£ I f kr kal 
s i * f f » - t OR t h * raxaoasa of t ^ fisk to 
*jr»oa* ia 1*ctioni. I t a taasaxatara af ?S c 
f i * * ra-aiaiaa koala* karaaa* $>s***s of 
12.5, ?";, S3, aai I10 Ta/o aar at rasaoa4*4 
sttfc inrraasiaal? ar»atar aroatk ratas ovar 
'iit raraiaiai skaa ialactiaas. caal i t iaa 
' tutors af f is t iacraastt tkraofkaat sast af 
":* * i * * r is*ar aitk afaatar iacr*as*s aaasa 
htnaor ini*cta"1 f i s * . fkatk) 

• ' l i r t i l , a . , taf ls 'ac* of >.i«a; aai T*a*aratar* 
tr tk* ;ro*tfc *ate a » rstaariaa Bvatkic f iat aas 
ia raltara. 
' •77. "arina Biol. | t . s v r . i . 1». 1-» 
Pa iaarst i f of "naissaa, Saaartavat of 
5T*tai«tie Sotaaf. Itaraa, •atkotlaeaxl 

nr kiokast aroatk ratas of fkflCOW klCSkll* 
is 1»t»raia»1 br tk* rat* of iacraasa of tka 
ckloroakall-a coataat ocearro-l at H to 20 c 
» M 1 * tka othar tkra* saaeias of aataariaa 
saatkie aistaas, «*Mir»ot» MIV DO f t , 
»ir-SC»I» OISSINTI; aaa i m t C I I I S K M , kaa 
n 3»tiaaa of 29 C or kiakac. Tk* 
saal l -c* l l *4 saavias k<4 kiakar aroatk ratas 
at tkair oatiaaa taaearatara, kat at laaar 
t*aa*ratara« tV* aroatk ratas of a l l (oar 
soaelas kecaa* a*rf s ia i lar . Tka aiaiaas 
l i i l r aaaataa irra«iasca tkat coal* affact 
liokt-satarataa sreatk at 17 aaa 20 C raaaas 
froa 2.5 to 5.9 t/s?-i«T> »t 12 C, tao 
saacias ka<l tkair ki^aast aroatk ratas aaiar 
aa 1 kr daila aftotoacrloa. »t 20 C, tka 
tkra* saaeiaa tastaa a l l kso kiakast araotk 
M t * s aaoar H kr oai l r akati fariao. (tfC) 

l a r i a a l , n., ant a.ir. Sriaastaaa, t f facts of 
foll-Skock a* >loo< calls 1* a frask tatar 
Trosleal Tolaost, C9UM r u c i n o s . 

i*7«. arck. »aat. ttierosc. Korakol. ( s a l . , OS, 
1«V1T» (Oaiaarsitr of eorakkaar, Danttaaat of 
tooloaa, ?otatfcp*r, Iaaia) 

laaarsiaa af tka Wal t faaala troskaatac 
traaical f isk . cousa rtSCIlTBS. ia lea aatac 
at 1 c far *m* aia iaaaki l i la* tka f ixk . 
Sacaaarr «**» taa aia aftac rotaca t « aaca 
t*aa*ratara. saaatalaajical stataas caatactaa 
at J , 15. : T . at. aa4 K ] aia m* at 12 ta 2a 
kr r*r**la4 siaaif icaat ckaaaas ia tka 
akaaaaac* af laacacatas aaa tkraakacTtas. ta 
iacraas* ia t k * aaaaar af laacacrtas 
(laacacytasixi aas *< i t *at fraa is tkcaoakt 
1?] aia aa* at 2tT a ia : aacaal caaats * * r« 
«ksara*4 at tka atkac absoraatiaa t iaas. 
TkraakacTtaaaaia arcarr*a at IS t * 21 a ia , 
aitk aacaal laaals at atkar raoaarr tist* 
iataraals. Tkara was a* ckaaaa ia tka 
aaaa4aaca mf *rrtkcacTtas ia rasaaaaa ta taa 
strass. skwek saseaatikilitT aaa s is i lar 
<*rie* sifiacaat saasaa* af tka T*ar. 
t**»M »<T| 

<10> 
kkakas. » . » . . *a4 1. Sara. Tka I f fact of Sa l ia i t r 
•a4 Taaaaratar* a* latracallalac Oaaacaaalatiaa 
aaa Sascla rra* a a is* *c i*s ia rolWLOS 
9i i r sans. 
iar» . Caaa. fiacr.aa. Vkasial . , 5«». 10I-1CS 
| *a i * * rs i t r af T»a**ssa* c*at*r tor tk* taaltk 
scioscas, Baoartaaat at Oastasrics sal 
'Taacolaar* Stspkis, T>; Saiscrsitf af lactk 
M b i t a , s*aartaaat af t ia laar . sraaa rarks, » | 

r>PJTtVS Siaairaanx tolaratas katk fraskaatar 
aa« M aat aaa aatar at IS C. at 0. « C a * I T 
fraskaatar was tal*rat*< a a i I , aai aaly SO* 
a! tk* saaala aaaalatia* ssraiaao ia 10 apt 
s*a aatar a f t * r 2 aaaks. at IS C t issa* 
iaarsaaic iaas aaa f ra* aaiaa aci<*s iaccaasas 
aitk aa iacraaaa ia aaaiaat u l i a i t r . la 
fr*skaatar adaatal f isk . t issa* K|*| 
i*cra*s«< a k i l * f r«* aaiaa aci4a <acsaaa< 
aitk a aacraas* is aatar taaaatatara. Tk* 
aciaarr aaiaa aciis iaaalaa* aitk sa l ia i ta 
ckaaa* a*r* alaaiaa. alaciaa, aaciaa. 
acalia*. aaa asaartic aevt. Tsariaa *U aat 
ckaaa* aitk sal ia i ty *a4 aaaaraatlf *aa» aat 
fractlaa ia iatraaallalar aaaaraaalatiaa. 
(katkl 

<11> 
akraaaa, T . I . , Tka tffact af Taaaaratara Ckaaaas 
aa t k * Oaaalaaaaat af OlfCaTS Ck lN riskar aa4 
aacCtoitia 1*20 i tckiataiaaal . 

1*T7. Istaariaa * Caaatal Bar. Sc i . , S, *«S-«S3 
(RaskoKt Stata Oaiaarsitr. Daaartaaat a f 
Sialaar. areata, Ckl 

Tka teaalaaaaat ratas af aakraas af tka 
ackiaroK aaca rsttCHS CkOfC) aara ataaiaa* 
aaaar aariaas taaaaratara rafiaas. Tk* 
aarcaataaa af aaraallr-facaaa aabcTaa at tka 
1*-<all staaa ass asaa m* aa iaaicatar af 
faaarakla caadltiaas. Tk* aaaar la tkal 
taaaaratara f a r favalaaisa I I K U S *a * r f *s 
aas 21 C. at 22 C avaalaaaast aas caaM kat 
t k * askcra* aara aaraal ia aataaraaca. »t • 
C claaaaaa la tarsals aara araatlr acatractat, 
aa< kf tk* M-ca l l staaa (skaat 12 kr aftar 
f«r t l l lsat iaa) aaarlr a l l af taa aakrra* w*t 
aaaarsal ia aaaaaraaca. Oaaalaaaaat at 9 C 
ass slsa aat aaraal. Tka raa* af tkaraal 
talaraaca far aaaalaaaaat ia OMClIf a w 
astiaataa ta a* * t * 22 C. M t f M Mftfacta* 
ts tkcraal sksvk araaraas s ia i lar t * tka 
caaiitioaa acajaeat kr tka OaakalOt lav faaar 
float asaarlaacaa taaaarari lr accslaratatf 
«a*alaa—at ratas sat a S ta 10 aareaat 
iacraasa la tka aarcaataaa af 
akaaraallr-forsaa iaaiaiaaals. ( tatkl « 0 ) 



<I2> 

<T2> 
a lk i ra t . 3.3., aa-t F. Sarlette. aielea.? ef 
" 1 ' I I W FlWMaTk (Baa-tick) U Isary Coast. I . 
Tfesrrietio* af pea> redact iea aad f i r s t larval 
Staao*. 

1«J*. f*e. Sri . rest. Peck. o c m M c , e»H1sa, 
M i n i , 7. n j - t i l | O a t . otsroe, lakeratery of 
Hydra* isleea, eeaake, faery raaatl 

Seaaaiae ef STWiloSk FlaaatlTk taak place 
fraa ooaaakar to Jeae ia oetecs eitk 
sal ia i t ies of IS to 2s aft aad teaperataras 
nt 11.9 to ?9-2 C. (ST) 

<13> 
• H»s. a . * . . I I I . Croetk, Svpradectioe aad 
Sersiwel of Soae 'a r ise Cepepods Sebyected to 
Tkerael aal nackaeical stress. 
1«T». f i . o . •kesis. l e t varsity «< Florida 
C»Bir»rslty af M o r i l a , -Uiarsai l lv , Fl) 

• stady aas eade of tka lotkal aad saftletkal 
af facts of peaer Blast eatraisas-et a ad 
tkerael stress OR tka caeepots of tka Crystal 
t iaer estaery • • tka oast coast of Florida. 
TeaaerstBre, sa l i e i t y , aed 
teaperetere-saliaity iataractioas aere aaoaa 
t»e aost iaparteet factors iaflaeeciae: 
esr ta l i ty . "»4*t coaditioes af laa 
teaaeratere aad eederate sa l ia i t ias , 
eeekeaicsl ixseee eea tka ee?»r le t ia l 
aatraiaaaat affact for aast seec.et, oat 
arelaced relat ively lea aortal i t iaa ceaeared 
t» t ies* feaed v i tk otkar 
teaeeratere-seliaity rraiaas. Sack species 
kid aaieea respeese sett eras to 
tsBaeretare-saliBity affacts, as eell as to 
oakiaatioas of otkar variables, kat 
v i r taa l ly a l l eikifclted rapidly iactaasiaa 
e>rtel i t les as teaearatares rasa stove J5 C. 
Saklatkal aatraiaaaat affacts aara aeejlieiele 
aa t i l SBBaar soaditioas caased disckarse 
as tars ta risa akoaa 35 c. Fossible 
kioloaical ass ecoleaical laplicatieas at 
tkasa aatraiaaaat aas tkaraal straw stadias 
ara discassed. I lstkl 1ST) 

<la> 
l l l t a , J . k . , *» Cook, » .J . Jackass, S. rrastea, 
tad L I , aortk, Oksvrvatioes oa tka fata of 
Frefa=tlea aad Packeeicil Freeerties af tka 
•rssas Tkreeds of UTTIUS WU.IS I . . 

•ay*, toar. dol l . Sted., a} , TTVJta (Bei varsity 
Kariaa lioloey Statioe, R i l laar t , ScotUad) 

Tka rata af tkraad prodectioe is RnrtOS 
tooiis decreased a i tk lacrcaslae; sixa of tka 
aaiaal bstk at kiak sad loa sa l ie i t ies . la 
aaiaals of tka ssee sixe, fasor tkttaaa aara 
srodeced at loa saUal ty tksa at kiak, akila 
•ora aara eredeeed at klsker taaoantaras. 
(ketk) (•»> 

M ies , J . T . , Saaa t f facts of slesltaaaoas 
aarlatioa ia Sal ia i t r aaa Teeaeraiare aa sarvivel 
ef tdelt ifJOtms KlCtDts fraa rape let lee* ia 
tka MCraeeate-Sea Joeesie rsteery. 

1*7*. f k . 9 . Tkasls, kaiaarsitr af Califaeaia 
fVaiatrs i t r of Cal i foraia, Davis, C»| 

I oatallas assassaaat of a»tk aaalraia 
arocWaras apalieakla to tka astiaatlaa, a i tk 
Moaaaar la ta , of talaraaca raspoaaa ssrficas 
teaeriativa of aa a f u t l e saaeias' 
staaitaatoM tolaraaca af aaairoaaaatal m i 
asaariBMttl f aetata i a araaaatai. Tka 
ta salts of isksratorr tasts, a t i l i i i H 

salact«4 iata aaa lysis procaaaras, af tka 
siaaltaaaoas taapatatara-saiiaity kalaraaea 
of a«alt SCORTSIS 8BCt»IS fraa tka 
Sacraaaato-Saa Joaaaia astaary for aiffaroat 
saaseas aa4 y*ars i s tk*a rrasaata*. Tka 
raarossisa ao-iali cocivad for tka sariaa aac 
saaaar H72 paaalatioas y i a l i aaiat-ostiaata 
pralictiass of tka saacias* sptiaaa sa l ia i tv 
a*tick ara aariooxty affactal IT taaaaratara 
aaa t t r coacoaiuat aariaklas. Sa l i a i t y 
oatiaaa 4acraasa4 aitk iacraasiaa 
taaporatara. Saasaaal aad yaarly raqiaas af 
taaparatara-saliaity aptiaaas ara aiaoa. 1ST) 

i l l aa la r , S.H.. I f facts of tmrsica aa4 
Tvaoaratsra spaa sroatt of tka Trapical trosa 
»laa **9IT1 JJpnsICi. vsiaa a Tiaa-siaalatioa 
Ipparatas. 

1*T7. ^ariaa J i o l . (». Gar . I , ao, K-9i 
IVaiaarsity of aaaai i , 3apartaaat af Sataay, 
iBBOlall, » 1 

1 sia?la tida'Siaalatiaa aaaaratas aas asaa 
to iaaastisata tka iaflaaaca af aaarsiaa ant 
taaaaratara (21 to 2* C) oa tka i a t a r t U a l 
araatk of ? I» :M JiPOIICl Taaada ia tatk tka 
jaaaaila aad adalt araatk Pkasas. tka apaar 
loaatioa l i a i t s ara aot Jataraiaal ky tka 
saasit iaity of aay particaiar oroack pkasa, 
siaca a l l pkasas skoa tka saaa aaarsioa 
:sl#raaca l i a i t s . ?ka saacias areas kast 
akaa coatiaaoasly s«*aaraa4. aal aroatk ratas 
itacraasa aitk iacraasiaa aaarsiaa tp tc a 
clear appar zaaatiaa aoaadary. Miak 
taaparatara raoacas tka aaarsiaa tolaraaca 
aad is tkarafara aa iapoctaat factor ia 
tropical iatcrt idcl zoaatioa. (katk) 

<17> 
•aaaa, *.. , aai f . * ! .S. fiai», : : fac t of i iak 
Taaparataras aa tka Laraaa aad Fapaa of IECSS 
»STFTI (11 DiDtara:Calicidaa). 
t«76. saacladask josr. Zaol . , « , 7)-*a 
riaiaarsity of Dacca, Sapartaaat of toalaay, 
•aaaladask) 

effact of ki«k taaparataras |3a to • * O oa 
tka foar larval aad papal iastars of ifDts 
ktCTFTI aadac lakocatory coaditioas aara 
racordad. For tea-aiaata aspassres tka IT50 
aariad fraa a l . t to aj .a c. Laraaa kacaaa 
slaaaisk at ki»h taapcrataras. kftar loaa 
aiposara to saklatkal taBparataras ia tka 
larval aad papal staaa, soaa of tka adalts 
fal lad to aaaraa, aad aaay of tkosa tkat 
aaaraad kad daforBad aiaas. (ST) 

ladarsoa, C O . , J r . , 9.J. troaa, I , * , katsckka, 
L H M l i o t t , aad F . l . l a l a , Tka t f facts of tka 
Mdit ioa of a Foartk SaBaratla* Bait at tka Satea 
Darker t lac t r ic Caaaratiwi Statiaa aa tka aariaa 
tcosystaa of Salaa larkor. 

f<7$. lasort ef tka •Mssackasatts Diaisioa of 
•arise fiskarias te tka »ee faaiaad Foaar 
Coapaay, «7 p, (Kassackasatts Oapartaaat ef 
fisaaries, a i l d l i f a aad tecreacioaal Feaiclas, 
Diaisioa of Ur iaa fiskarias) 

Tka stsdy aas eadertakea t e oateraisa tke 
affacts of tka addltioa ef a faartk 
eeeeratiee salt at tka Salaa karkor (Rasa.) 
I l ec t r i c aaaaratlaf Statioa. oparatlee ef tke 
feartk aalt taiaad taa averaaa d a l u 1 of tka 
Statioa 1.5 C. Tka tka.aal plsaa had a 
aasiesa aartical paaatratiaa ef a ft, aaiiaaa 
keciseatal paaatratioa of epprosiaataly eaa 
aaatical a i l e , a i l • total aelaaa stick aas 



<»»> r« r r . 
•a t n » m tkaa three eerceat e f the te ta l 
n l n velese af salaa Sereec at aaaa lee 
eater. Passeee ef eater tareceh tke 
ciad«»ssr seaeatet" systee hat aa aieaificeat 
effect aa eater eeeuty . • ( * - est 
ost-eperatieaal sartees af f ia f lsk |a« 
seecles) skeeei eieer f lac teat ieae ia caak at 
eeea'aiace, catch par aai t e f fec t , est saaria* 
dieersity. These flactaatlaaa ease 
sttciketet t e H t m l caaaas aet aa> t e peeer 
• last eeeratiea. Piafiak seeeletieas vac* 
»»t adversely af facta* ky tepleeeeeat. 1 
series sf leheretery Bieessays *aa ceaaactet 
as selected fisk species ietieeeeaB ta tka 
• raa . T U ' s far kaal eat caltskerk sat 
L*v>>j «ac chlaciae aca preseatct ia tehe'er 
•>ra. at leat ic silverside ees laaat talacaat 
t> akreet lev* rise af taaaarataraa aitk 
a m i f irst uhmiml i t I c u l i n i l ef • 
C. Tka laser T i l ef threeapiee sticklahec* 
n s 3 C. Sereieel perceatassa a f aasaiches 
as 4 slater f leseter sere ereeter tkaa MB at 
7 c. aiatar f leeater, tkraaapiaa stickle hack, 
•a4 aiiaaaiaa stieklafcack aara laast teleraat 
t» kiaker teaaeratares aitk a TIP af 11 c. 
Tta»i af faarspia* stickleback. I t U s t i c 
sileerside, sad eaaeicrec eece 27-5, J l , aad 
Js c. respectively. »* t iers* I related 
Banal i t ies have aaaa eBservet l a tka araa af 
tse slaat's diackers*. PkyteBlesktea kieeess 
asd v iabi l i ty , as detersiaed hy cklereseyll 
* , C-ie aataka aaa •aeaeelee trirkespeete 
eeeitsriae, aas aat s ieai fscart l * altera* by 
n t s u a tkre--.sk tka lata!*- ceateaser syates. 
I t i i cetcleded that tka eeetatlas af tka 
f ier tk aait ia kaeias aa aaaaaraMa 
detriseetal affect aa tka haleacet ied leasees 
a t r ia * peesletleas ia Salaa lereec. 
peceeresdetioss aara aaim relet iee ta plaat 
9e«ratisa, as a r i l as presaat sat Beaded 
• i t e r * •avireaeratal stadias. |ST| 

•atvrsea, S. , Tke tffacts af Parasitise aa taersy 
Flo* tkroteh takeratary Skriea Peeelstieas. 

1*77. *ariaa i i a l . | » - Ser . ) , a l . 219-2S1 
f a i * > r s i t y af Seatk Caraliaa, Belle a . larack 
tast i tata ;er Series Oielosy aat Coastal 
•esearck, Cslaabla, SCI 

Tke effects af esrasitlsa py tka leaped 
r»o*>0»T»W PWNtlCDU aa saerey f lae tkreeek 
tka kast PUktllonTtS P»SI© aara aeeatif iet 
kf cosserlae secestary predectiee, 
eetakolisa. Latest lea, aal aaastiaa ky 
npar is i t l xe t lakaratar* skria* aaralatiaas 
t j tk« saaa aaraaatars far p*raaiti ie< araaps 
1sri*« to aaatks, tka affects ef aaraaitisa 
a* kest areatk aat aetaaelisa tar ie ) free 
aiatk ta aeatk. Taaaaratara, saasaa, keat 
•?a, sax, ta t rapreaeetl** caa4itiaa affacta* 
mar attics far kaat-aaraaita srsteaa. 
•tOPOrraaS rMMUCDU kaj l i t t l e effect oe 
kaa* aaaiallatiaa af f ic iaacr . taaastiaa ky 
r. P06IO aaa akaaraal t a ke anara l ly 
ttsaeratare-aaatafeat altkaaak i t aaa kiakaat 
ia kasaat at 10 c ratker tkaa ia -laly at 31 
C. »« aeaitieeal seat aas aasaraas ia 
oztaser at ?J C. Skriap arowtl eariea 
araatly froa aeatk ta aaatk aat skeaee l i t t l e 
taaaaratare aaeeaaaace. (PfC) 

<19> 
•atarsaa, » .» . , ».». g l r lck, tad t . l . fttiaisa, 
Tkarael Piaetaraa tad n s f f feet aa 
Racreiaeertekratea aat Peripkytea ia tka Pakaak 
•ad t k i t e Hears , ladieas. 

1971. e r» - *0VTa- te i ; r»-I7D * > • , tat ieaal 
Tack i l e a l lafaraatiaa sertlee, Ser iaaf i t ld , ?l 
( Isriroaaeatal Pratectiat taaacy, teaaat i l le , I f | 

Taaparatara, aaeraiaearteaeata aat eerapertee) 
tata ware callactat a t tee •eeesk Uaea, 
•reaaer. araet. aat — taaaniUa paaar 
aa tka> eases* User aat at ta 
peser aat Uekt Caapaay ( I H I C t ) 
•aerav ieiaiaa Petarskara Pas at Plaat 
aa tea >kite l i ee r . Iat jaaa. 
ti»er Plaat eas tka 
caatriaatar ta iarreeaat taapeaateres attaia 
tka aaaask l i ea r . Taaasratare t a n a aaaa 
taaaat tree l . t t e Iva c as far as 1* atlas 
taaastreaat. Tae aacraaaeartaaiata* callactat 
ia tka wiciaity af t a * staat ia *>1k aiaaat 
aa lacraaaa ia t a ta l papalatiaa a t tke a . ) a l 

[atiaa ia caaaaciaaa ta tka 
atatiee- Utaaaa* taara eaa • 
ia> aaaaart. i a tka t le ika is t caaal, 

species caapesitiea »m» s ia i l a r at a l l 
atatiaas. ae saaaificaat ckaaa* ia tka 
aacrataeeckeacaaa peaaletiaa eaa •aaaxaat at 
tea ether three pleats. That* aas aa 
iacreese ia akaa least af peripfcetea la the 
tlacharee caaal aat a t tea • • » at*a atetiea 
assaatreae at the aabaak Plaat, e i tk 
Mas araea aleee keiata east aiaalaaU She 
ttatas COtCaalls aas ereety i i ts eel ia 
aaaksra is the tiscaara* easal caaaarat te 
caatral ststiees. U t t l e er aa aariskatea 
peaalstiaa ia creese aas aatat teaastreaa af 
tke three aaelljer pleats. l a tea aaite l ieer 
hiafc taeperataraa utta recereet as far as 
1.25 a l ias helaa tka laser I t . t Biles tales 
tke XPstco Plaatl UBC Plaat. The 
eerreiaeertakrate pepalatiea varied 
sieaif icaatly free the ceatrel staUes 
aestreas af tke I N I T O plaat te the 
farthereat teeastreaa atet iea, 1.24 aiass 
aalee the MWC plaat. I tacl iae ia tea ta ta l 
peeelatiee aas aatat iaeetiately tesastxeas 
ef katk pleats aeries aast af tke saapliaa 
eeriets. lacraasas accsrrat lea pacts kelee 
tke leear pleat, f l ea araa a alaae eere the 
aast aaaataat peripfcytes teeastreea af bath 
pleats, l i t ) 

<21> 
tatarsta, ft.*., seaaeaal eerie t i es ia tke 
pepaUtiea •yaasics ef CMWPaTt.UseS UTICtfS. 

I f M . Perssiteleey, 72, 2»1-Wi (Otieatsity ef 
leases, ( l ea 's Cellese, seaertaaat ef teeleay, 
Uadae, tsslaat) 

a l i t y af pares*!* repalatiee size 
ay the cessisst affects ef a 

teaaaratara-tassatast sect a l i t y tare sat 
flee tea tiaas i s fisk hast ( I H U l f IMWU 
feaiiae act ivi ty. 1 aethessUcal a l e i ess 
faraalatet ta tescrihe the tyaaalcs rf tke 
adalt parasite a i tk ia tke f ish hast Bedel 
predictieas are ceapered a i tk ebaer tt 
aeealatiea ta ta . 1ST) 

<22> 
t a t l a , *.i., Effects af Teaeerataie aa tea 
Darkasss Ssreieal ef Mr lae lUcxsalsBKtaaic 
aleae. 

1»77. Hicrek. r e e l . , i . » W » ffaslreaaeat 
Caseta, Pacific laelraaasatal l as t i te te , last 
taseeavi'. t t i t U k CeUahie, Caaasa) 

Tkirty-tee eercest af 37 apeclea a f aarlaa 
aicreplaakteeic sites free I t tasaaasic 
classes reacket tke H a l t s a f earvltal eitk S 
te t Bsstks ef tsetses* at 2 C. Beetle* 
s is i lar paresstaee caatieaad te ta l t ra ta 
dsrtaess far teahl* th is par led. tkase 
darlaess teleret ie* H a l t s eats ceaaifarskly 
sfcertar at 20 C far the etraiaa kaeet ta ke 
iselstet fras celt earlae reeless, tkeraaa 
tke eara iater strsias saaeed the rafeise 

http://tkre--.sk


s til> 

<22> 
t»«**re«ar* effact i a n n i t U t staalf icaattr 
Iseeer a t N a t n C tkea at 1 C. Tka aat* 
rvsisteat n o l u aar* aaatkic i n « , a f*M 
ef akick ta;acat«< t a n a rates ef eartats*. 
f a * caajclartaa teat ekytaalsaktara retaia 
tartaeeB; eacetaBce capacity aetata) leei k» 
taair **eiasisal aetata aac al tk aa eavies* 
tasaaaetc c t f T « i » i « l i m is 4i*e*a>aee. l»fC) 

f ieaarl iaes. U c * w ea€ f iaeaf lia.es *M4 at 
• a l i a i t i a s akaaa a aat M . raaaactiaala. 
naavr l iaa ear*** ia»aaam»a/Uaa tec a*aaa* 
s i t * eacreeala* t n a i caataat a* tk* aatac. 
Tk i r ty - * iakt - *e* * U (iaaactiaaa a a a t a t a * a 

i at I t C. I S * 

<JJ> 
•aaatalaaaalaa. J . S . . caaalaaa effect at 
»ae»*rat*te eat Satiaitr aa tee Batckiaa t a t * , 
•steala* T ie* aea tatal aatT laaata ef tk> Seal? 
aatr to* larvae af I W J*see*** ta t saa naae 
ra5S*S < U M . 

1""*4. * * r tJaa.1 . H , 1 V M rrakv* Skiver s i ty a ( 
* i»kari»s, amlaaical lakeratery, saaae. 
- i » i t > - * a , rekye, Jaanl 

* I « i af tat Jafasts* ta< sat areas r*£l«S 
• J O B m t lacerate* easer aa Ctffataat 
s*li*ity~t*eee>r*tar*- ceskiaatiass sickle taa 
naaa a* l l . n ta ja.aa aat far aa l is i t r ae* 
I i t 1) ( far tnaeratar* . at a l l sa l ia i t ies 
attkis tk is rasa* kstckiae aas t toatral aat 
at teerecetalM laaar teas IS C as* Maker 
tkaa 31 C aa katckUe eccatre* at aa | level 
at sal lat ty . » katckla* rata kiaker tkaa TBI 
a»» eta* aval a t sal iaites kiaker tkaa 27-BJ 
aat aaa at tesearataces ketvae* 19 s a a i « c. 
T**> katckia* t i e r raeea* fraa W.S krs f]< C, 
J».s» aa« sal isity) ta T2 krs |1S C. tl.BJ 
J*» sal iskty) , saneest**; attk kacraaca* la 
• i tkar ss l is i tv at tesseratsrv. BstiBae 
e*»1ttiese far laa larval ssrvivsl aasesiai 
t» a* asseciate* a l t * sal ie i t ies kiakat tkaa 
7T.91 * • * aaa taaaaratara* aclases, 1 * mrnt 2J 
c, ekl le tatal laraal leaatk at katcklaa *as 
ekserve* ta a* araatar at kick ssl ialtes aa l 
law teaaecateres. ttetkl 

<2»> 
i r r i t a t e s , I . B . , ast c.«- Sellers, J r . , ike 
effects af re*jr*ra««r* see* Selectee vestl istcry 
raraeatars a f taiakaa Treat, iStlBQ x»twwn$tt 
fkkstract s a i l * . 

•eW. v i ra ia is Jeer, set.. 27. a2 (lestract 
salvl realises C e l l * * * , aaaartant at Halaaa, 
larr l iaaaara, »»» 

Of tkraa taaaarataras tact a t . I f , n, mat » 
C, vaat l lMarr actiaitw aaa kiakaat aa< 
tfrnt aa» l«a«st ia raiaaaa t r a a t , ttUW 
n i m m . at 19 c, caafiraiaa l i l t c»aan« 
i t aaaatt af asvata caasaaal raaalt fraa 
al tarat laa af vaati latarr act iv i ty . 
Taaaarttar* asacta aacaatorr affaeta aaaa 
atfaaa a t i l taa t iaa . Tka aati saaaast a 
e iaaia i kr tkt l ckaia af aatats ia i t ia taa k» 
taaaaritara alavatiaa. f i f t ) 

W i o » , t . » . , Sarai'al rata aaf a f a t a 
CMtsatatia* aff Jaaaaila Mi Cara M U t a i a a * 
aaaar Hffaraajt CaWitiitaa. 

I t n . «Ttraktol. M a r . , 11, t T - t * | f» t aivcai 

bwar i lasts a n aarfaraH ta aataraia* tka 
siaiaaa sartaa caacaatratiat aaaat< ta (Basra 
•arr iva l *t U r r a t «ai f iaar r l iaa i a f a i U 
eira (CTMttn C i t n o i sat aatakilak tk* 
aaatr l i a i t af M l i a i t f aa< sftissa 
taaaarataca far Isatal las. n r a s k a K airaaa 
eiacaatcatiaas wn» aatataiat* i» a i t t i a i t 
t tssala; taaatrattr* araf«raa*« aas rtrfaraa* 
U a tatraal fcMivst t n k . I t aas faaa* 
U M larvaa vara las* rasiatast ta kiak 
sa l ia i t iaa at* laa •tTfaa aaasaatratlaas tkat 

as taa. I . J . . i . J - t . araaa. aM k.«.» l U a n , 
*»*ta4 aatac rara* at la ta* * taaar Statiaaa. 

n H . t isk vacaiaa I a t . . J . at -«« a c . C t . U 
vraskaatar » iaUar aa i t . a«tc l i f Ca-aa-9aar raaar 
St«tia>. saatiaakaa. tBaia«a) 

Tkacaal aaaacaltasa. «*iaa kaakaf aff laaats 
fraa raaar st«tiaa?. i s aaa kaiaa aractic*4 
ia taa n t , • s a , N , rraaca. ajtkarlaaaa. 
las*. Cacaaas, talaa4. sa4 aaaaafT- kataiis 
»t saacia* aaiaa csltaca* ia aark caaatrv ara 
taasUtarl. ( a a l l . saaw N aaaar stataaaa. 
! • af tka* ia laas . ara iavaavats. arcaaata »t 
tka ialaa4 statiaaa a r * raviaaaj. astk 
aactictoac attaatiaa t a ataakk cat as 
ackiava*. fkatkl 

<7T> 
t t h a n . *.%.. kUta tar f kakaviar at Ca t tkaa t 
Traat tty a i tk krsaact ta faaaarataca, Batar 
r iaa, aal tmm*. 

19T1. • - < - Tkasis, aaiaarsitT a f laaka 
flaivacsitT at I«aka. Baaca*. » ) 

t iaratarr avkaviac af cat t raat U9H (SkUC 
Cta in i f r t fraa BaarrS laka, la ta* . l iaas 
Laka, saskiBataa, aaa • St. Jaa l i v a r OaakBI 
trikatacT vara caa»aia*. Tka stasias aara 
can i ta aat i a a r t i f i c i a l stress ckaaaals aa4 
tast sactiaas ia aaavac craak. i j«k*» rev 
fraa avarrt t«k* aavac 4aaastr*as skartlv 
aftar ralaasa ia kBavar Craak. f r y frcs 
tiaas Laka kal a atraaa taaaaacr t a aava 
aastrvaa is a r t i f i c i a l ckaaaals, f ry fraa 
kaacas Lata kas a taalaari t a aava 
asaastraaa. a a l a i M f r r fraa aaavar Craak 
kal aavaaaat aatteras aiavar katvaaa f r r fraa 
tiaas laka aaa k t a r n laka. aaaa af tka 
awasrats kf *BT af tka tfcraa arasss ajaaaral 
ta ka ra latai ta fa*4 a v a i U k i U t r . aatar 
f l aa , sr taaaaratara. fastkl 

<ja> 
•alaaaia, a . * . , s a l I . e . taaiaa, Taaaarataaa as a 
ractar kffactisa taa accaaalctiaa af 
•aalasaclisas ky r isk . 

rrTT, s i * , saait . HSSil , **• 1 , 11*-11$ Hat 
*iv»a| 

Taa aklactiva af tka st*«T vaa ta •ataraiaa 
aaaatitatlva ckaiactatistics a f tka 
aecsealatiaa af saaa ratiaaacl U«s i s tka 
tlasaas af caaaarcisl asaa f lakes at aetiass 
taaaaritar* (2S C|. Tka aiaaciaaats aar* 
c*a4ect*4 vitk carr saavrraarliaas alscaa' ia 
1M 1 aaaarU | H fisk i a aackl f i l i a l v i tk 
tar aster. Tfce tassaratara n* Mat at IS , 
M mmt 2S C. Tk* ceereatratiea af Cs-tJ7 sal 
Ca-1«l aaal la l as csrriac-fraa cklariaas wmt 
1 I H B - 7 ) c a i i e / 1 . Oa taa aatk ear tke 
eaaf t ic laat af taeieaaclMe accaaslatlaa i s 
tka assclas • • « aaaas vaa faaM ta ka US ta 
2 Maws kiefctr at t k * vatar taertcatar* af U 
tasa i t see at IS. Is tka level af 
reUeaaclie* accaealatiaa ky flak is kaeso ta 
a* aack klaktr aMet latacal tka* eaeei 
lakarsMry c*a4itiass f * arsrae af tk* 
teapetttare effect ear are** t a to fc laker 
aaaer aataral taaa aslsr •saerlaaatal 
caafltieka. ! • caatra l l ia* tka seat eat af 
ta l l eec t iw **kstaac*s i s aarfac* vaters i t 

http://lia.es


is necessary to alloa for tk* effect of k « t 
n r r i e t by vaste vater oa tk* deeree of 
radioisotope accnaalatio* fey f isk. 
'jve-ititativ* indices character i t U * to is 
ef *»ct seed re'ineaeat by experinentatiaa 
«n1« M t » - i l coaiitioas. (hath) 

Paeaer, t . , and * . vyatt, indaced Soanaiee af 

Th* U l N < J*v*Un**et at ChMIXlSBS IURSI 
MS felleeed ia iateraedit t* basts. 
StSDCTCLSPS tf-CXUTI (Claasl tad 
THMSOCTCIOK Ct*53*5 (risckecl. akick vara 
«•** at W aad 27 c ( e * * r * « * l - * h * senate** 
•elted taica ia tha kaaaaraal ef ceaerads. 
l t t f i rs t aalt eccasxed l i e h* after 
ia fact iaa at 2« c and tk* svcead aa l t aftar 
7a* kr. ftt 2? c. tka f i r s t aad sacaej salts 
accarrad 72 an* 1M kr respectively aftar tk* 
iafectisa. Three larval staejes ara 
described- I tatkl 

i«75. ?r><iressi*e »ish Caltarist. 37, 173-1*0 
ftTiat i- Sciences, lac. , B-oea taton, r t ) 

TH» effects o* • levatei tenperatnre, 
prolonged photeeer io4, and aaalicatieas af 
T3a*49traaias an aona-lal aataratian as-i 
saavaini af blaeail l sanfisk vec* t *st*d. 
»»l»s i rd faaales collected derive Octabar 
and Xoveeber and sablecte^ to saasar 
c»a*i».i*as ( M l / W i t 2S O sheved eeiiadal 
^•vMopaeat aad characteristic prespaeaia* 
h?hnior. Apoliratioas af eoeadetropias 
n c r w w J t i e incidence of aatariaa eees. 
saavnia* ocrtrrel a to 13 daps aftar thereal 
st ipulat ions, feeiles eaintained at IL/140 
i l * 21 c show* no increase in lenadoseeatic 
ia In. (ST) 

Barnes, J.X. fffeet of Teaperatare sa 
?ev»i3p*ent, Snrvival, Ovipositioa, aed Diaeaase 
n laboratory Popalatiots i f S»E90» rvsctpcnis 
( l iD te r i : Scioayiidae) . 

i»7«. »n»iron. *ntf>nol., S, 10M-10V* (Caraell 
• 'a'fersitT, Departeent of Entonolaay, Ithaca, ST) 

The shortest *«« , la rva l , aad papal 
l^v i ipeent i l serious of the aarsb f l y 
occurred at 30 c. Total ssrvival of tke 
i ta i tnre staaes aas greatest at '3 C. The 
intrinsic rat* of increase aas positive ever 
the rano* 15 t » !J : and peaked at JO C. 1ST) « 

Mntsons- , t . * . , J.B. caaaon, S . I . Ckristvssea, 
«.n. er is laa, J.I_ Karris, K.s. v ia , « . : . 
t'aT»ne, v. a. detain, P.O. Ratphy, » .J . la r i ioa , 
- . H . »ov, p.5. sharp, anl «. I n aiakle, * 
sel(»c» iee Kit lysis of Poaer Flint oaeratioa os 
•»» ; i l 5 i s ttieer aitk Eapkasis oa tke goaline 
°oi i t neaeratiaa station, Tolaae 1 . 

!<»7T. nm/TH-«W7/»t , Oat »i*»e Mtienal 
t^bir i t i r? (Cak »H<le Ratiaaal laboratory. Oat 
F i l l * , T«> 

I oaorekensiee stalT o' *!>« afferts of poser 
olattt oaeratioa oa tke Aa-tsn l iact aas 
cinlncted- The stodf iacladad tkeraal , 
kiol'TTical, and air aaality effects of 
eristiisa aad plaaaed electrical scaaretiaa 
stations, t section oa tkareal ispacts 
presents a eopprekensiae aatheaatical 
s?delis<| and eospater sisalatloa stady of tk* 
affects of beat ralection froo the plants. 
l icl»1*d ear • stady of tke effect* of 
i i? iM*s*e t , estraiasest, and tkarsal 
dis--har<|*s oa tke Rndsoa l i te r striped bass 
popvjattie. (ST| 

<3J> 
tashiral lak, k . t . , and S. kheej, Deaalopsent of 
C»<t»U»»9S »PM5I assklrallak, 1*7* (fssstoda: 
Caaallanldae) ia C,clopoid Copapods. 

1976. cat . tott. tool, »3, 20Si-2M0 (Dacca 
is iyars l ty . Pap* r t sen* of looloay, faaaladeshi 

<33> 
•ass, r . l . . I»fl»eac«s af Taaeatatar* aa>4 
Saliaity an Qzyaaa Caassaptiaa of Tissees ia tk* 
taericaa Oyster (CM3JCSTJE* TI1C1HC1|. 
1«T>. conp. tiockee. pkysial . , S O , 12S-130 
(Diirersity of Tarylaaa, Oepartaeet af l ie loay, 
Priacess tea* , .131 

Tk* 002 af « i l l , aaatl* aad Basel* t issa* af 
oysters accliaated to f , IS ar 25 C sea axed 
to assess res peases t * alterations i a 
t * * { * ratar* aad sa l ia i ty . Par aack a rasp of 
saaples, aaasarvaeats aere aade at on* 
teaperatare over tke fol loaia* ran*** : s i l l 
* - 2 * c, aaatle 5 -H r. aascl* U-30 C. 
cold-accliaata* a i l l t isss* skaved eeal 
accliaatory a M l i t y , s k i l * aaat l * tissa* 
sbxaed l i t t l e aad aascl* sea*. *e*e>« 
•ara-accliaatad tisssvs, f i l l aad aaatl* 
shoved partial accliaatioa aad aascl* son*. 
Vpoa dilatioa ef tk* s*a »at»r aediaa, a i l l 
aad aaatle tissees shoved increased CC2, 
vk i l * aascl* tissae eskibited no al ter at ioa. 
so siaaificaat altaratieas ia tissea SC2 took 
place ie response to increased sal in i ty of 
the eedias. (lath) (IPC) 

<3t> 
Sass, R.L., and «.C. Snath, Toxicity of 
Intaraittent Chlorination to l l u e a i l l , LZICIIS 
«c«ccnit3S: lateractioa sith Teaperatare. 
a 
1977. Bal l . Zsvirea. Caataa. Toxicol . , 17, 
*1«-*23 (Piraiaia Foly.ecknic last i ta te aad State 
d ive rs i ty . Departaent ef l ioleay, llackskarq, Tk) 

SWeqiil aere later si t teat ly exposed t * 
palses of peak tot ' ckloriee residaal 
conceatratioa* ef . 2 1 , 0 . 3 1 , 0 .»1. aad 0.S2 
aa/1 at fear tenperatares ( * , K, 25, and 32 
O . »t tke hiabsst peak to ta l chlocis* 
coscentratiaa tke re ess a aetasle *.eap<ratare 
effect oa tke ITS3 akick decreased f ro* 7B kr 
at t C to aaoat 2} hr at 32 C. Tker* 
appeared to be l i t t l e teaperataza affect as 
the Ietkal caacentratlea. The W ar IC50 sac 
approxieately O.ag to 0.«5 %o/\ peak total 
chlorine at a l l fear tenparatares. Xxteadina 
the axposare tine to 1M kr did aot 
sieaificantly reduce tke ICSO except at * C 
vkere i t vas levered to 0.33 sa / i - tltkessk 
tkere sere ao deatks at 0.2 e * / l Peak total 
ckloriae, tke behavior ef tke fisk espssed at 
tke tvo kiefeest t*a?*ratares indicated that 
tkey sere ander stress. (ST) 

<3i» 
Sasdoay, %.%., tspetiesatal Bata on tke KMbaaca 
of the t ires Cassia*} the Infections pascceatlc 
Bacrosl* la Salsosidae la later tsvironeent. 
1»7». l i s . lack. Tet. f P t . ) , 7, 7S-I2 
(Laborstoir* Central d* leckerches Tatar i * * i re* . 
eaisoa-l l fert , rrsnee) 

The ls fecf iv i t r of iafection* paacreatic 
•acrosl* vims persisted ia vater of avaraoa 
• iaeral ixat iu* for sore thaa 300 daps at a c 



» <3S> 

os> ro»T. 
aal tor M leys at 1 * C. M a c i t p m i u t t 
laaaee l» aieeraUoe* ri«er -a lar tkaa ia 
n u t ef »»»r»a» aiaarel ixetiee. |SH 

<M> 
tara* . » . ! , . . aai 0 .» . kiaiaostaao. teaeiaaaa af 
m m B O W l . ta lea reasiaai kccliaatiea af 
l a * >ita af oafiaa Ceaaaastiea. 
19»». jeer . Caaa. rkrs ie t . . 1 » . 129-M2 
IZKit i tate far lar iaa IBaireBBeatal eeseerch. 
Myeeatk, Taelaaei 

TtTlUS r e s i n eccliaetel U s rates a* CI 
oesaaetiaa shea aaieteiael at relarel 02 
taasiaas far earless af ear* tkaa S eaaa. 
ascliaatiaa aas ceaplete faaa ta eeeet SS aa 
•7 af esrare part ia l eresoare: a t sliebtlT 
Wear 02 teasLaas f S I . a* eel «1 • • Off 
ercliaatiea aas ceaplet* l a eae esaariaeat 
aai aart la l ia I eebers. Tee ceaeeitr t a 
acclieete 02 eaaaaaaciaa *aa aat affected by 
a reeectiaa ia ratiaa aar by aa iacraasa ia 
teaeecatare flO ta 22 q . tassels tfcat aara 
asclieatel t a reeecal 02 taaaiaa fao-M aa 
* ; i . aa* tbee oieseel to aa aerate areaaere 
af aara taaa 20 aa • « far 2 or S kr eel 
eaeraseel ratas af 92 aetata raaa 
sekseeeeatly "reeeeerel" t a ao-t t as M . 
Tkese rasslta ara Harass* ! ia too caatast af 
Mockeoical s t a t u s af aaeerebic octebelisa 
ia aasaals f » a tbe saaa ereeriaaets, Oetbl 

< ! • » > 

•eyae. t . l . . ael C. Scel ler l , Bates af fitresea 
tacratie. ay Seecles ef a m i e s (Bivaleia: 
•el lesca). 

1977. Jaar. 9ar. M a i . Isaa. « . « . , 57. 3SS-3I9 
' f as t i t a t * far Mr iae taeiroooeetol •esearcb, 
Myaeatk, -aaUaO 

Tkece i s eeriabi l i tT aitk aaasaa aai sitfe 
k ik i t a t ia ketb taa ratas of aitreeea 
arcratiao kr •TTn.as t s l taa ereeert i *eel i t r 
kataaaa aaaaaia a r i l s ia taa aaerata. 
\a iaa*0, as a araaartiaa a f t a t a l 
eiekrlrio-eesitifo-ssbstaoces, ear le l beteaea 
ft aa* ( 3 * . t s c r e t U - ...too aara hiafces* 1 * 
taa saaaar ael laaaat ia •.•« a iatar . Taos* 
ckaaee* ara rotate! to soaaaoal cycles af 
aaaa teas aaala sal tks sterare aai et i l ixat ioa 
af k**r reserves, •orlae; taa Bister, 
aitreeea oieratlaa ratas iacraasal as a 
tasalt a f stareatiaa; ia taa saaaar oat 
aeteae, rataa eocresael larlae. staraatioa. 
M a rasalt , aitraaaa bslaare ass ratter 
eaatral la l l a r i H ataraatiaa ia tka aaaaar 
tkaa ia tka aiatar. tatas of aaaaaia 
ercretioa iaerassal aitk r lsa la taaaaratara 
beteeea 11 aai 21 C IQM • 1.7SJ aai tbece 
aas aa eeileace af taaaaratara ceaeessatlea 
of tko escretloe rata ia * . f o n t s , fastt) 

<3I> 
•acker, c . a . , i . e . feaeear, sa l H.J. Sckeeilet, 
Ceeesratlre Coll toslstsoco af Tarae Cslaakia 
t laa t Oraaalaoa. 

1»T7. rraas. iser . Flak, foe . , 1 M , 179>1te 
( l e t t e l l e *eoorial les t i ta te , Pacific aoctaaoot 
lakontar ioo, fteeystro* Oaaartoaat, k ieklaal , f « 

taalataaea to skraat sol f ts iaa l c o l l skoet 
ats lotoralasl ia kiaasoaro aitk aaoakissati 
| l l»001l n t w s o s ) , raiakoo trost (S l tM 
a n i l i o m n aoj n toftkaostaro vrarflsk 
rrtciritncis unitscoMS) aeciioatai to 
kiokor toaaarataraa ot S C laorootata. toot 
orl toria aara oolias talaraaoo l i o i t o I M I 
f>£ n - k r aiaaoarao of tor akraat soi l aaork. 

aal MS lass of •aail ifcriaa H.I50I far 
lacl iao ratas af « , IS . 10. J . a t 1 rykr 
laciaa araOaal c a l l aback. CaU raaiataaca 
lafaalal aa ar ioiaal accliaatiaa taaaaratara 
( M l aal aar ia l aaaao aaaeiias aaoar rata tast 
caalit iaas i a tka aroor: aaaakiasaal < 
raiaaao traa* < crsTfisk. T l . laaar Tla 
H a l t far oaa»kiaaaal >as 12.3 t; at 13 C M , 
9 . * t at 25 C IT . 0.J C at 20 C H , aa l 2.1 C 
at I I C *T. laiaksa traat at 20. I S , aai W 
C ST aaraiaol akraat assaaaras ta c a l l oaaa 
ta 1.3, l.« sal O.S C. ra iaar t iaa l f . 
CraTtlsk at 2S. 20 aal IS c K saraiaal 
•caaaaras aaaa ta2.S, o.a sal 0.0 C 
raoaartiaaly. T la -.-alaa* aora s l i a k t l * akaaa 
ITS* aalaas fat aatk f isk SQaciaa rat sai l 
kalaa far cxarfisk. r a r t i a l aloataUaa 
skaaif icaat l f laaaral U aalaas a t lac l iaa 
ratas aalsa I I C/kr fa r »aaakiaaaal. aal ta a 
laraar aitoa* far taa ataar taa aaacias, taaa 
astaaiiaa tka laaar aarcia af c a l l 
rasiTtaaco. laatk} 

<J0> 
•ackar, C O . , o .s . Traat. aal a .J . sckaailar, 
aralictiao t f facta af ca l l skack: aalaUao tka 
aacliaa af a Taaraal Olaaa. 
1STT. n t - 2 a i t ( l a t ta l la f a d f i e oartkaaat 
takaxatarlas, tcasfstaas aa l taajiaaariao 
Tackaalaar Oiaartaaata. l ick laaa . M l 

t ro l ict iso l i r a r t iaaact af coal aback aa 
aaaatic araaalsas af ter taroioatiaa af aaaar 
f laat tbaraal liacbaroao rooairas tkaraal 
tests tkat acaaila aaaati tat i*o l a ta aa taa 
rasistaaca af accliaatol aaociaa t a laaar 
taaaaratara*. Salact»4 exaaales fraa tka 
l i tarataro aa c a l l shack rasistaaca af 
fraskaotar aa l aariaa fiskas ara i U a s t r a t a l 
ta ska* arel ict iae aaa. UCaot c a l l skack 
la ta oar ao aaal ia l t a f i o l l sitaatiaas 
iaaalriao eitker akraat ar oraaaal 
taaaacatara iacl iaas, bat y i a l l caas4taati*a 
astiaates aalat taa la t tar c a a l i t i a t s . 
cralasl ca l l aback la ta aar * • aaol ls i aaar* 
baatal alaaas oralsal lr l iss iaeta aacaas* 
aolkilotaaraa aa r t i a l l r caaaaasata far 
laaorioa taaaaratara raoiaas. I s i s o l l f i e l 
aaalr t ical aa lc l is arooaatal for estioatiac 
tberaal osrliaas is taraiaocoi alaaas 
orioiaotiao fraa affskara sskseraal 
lisekaraaa abot* sbaar carrast aal baaaasry 
affacts ara a ia iaa l . Ibea aaal ia l t c 
site-saocific caoliUaaa, tbe aatkal praaiaas 
tiaa-taaaaratar* l is t r iost iaos far 
cecralatlea witk ca l l raststaaca l a t a aol . 
tborafoco, a i l * i a asaassiaf ca l l sksck 
iaaact aa aoaatic k ieta . (kstat 

<ao> 
•a i t laaar , T . U , Tiarsasrafaraoca labarior of 
• l o a f i l l fUtOBS neaoenw*} Saklactal to 
tostrictioos ia available Taseeratexo M m . 
1977. Ceeaia, Bo. 3, S3*-Sal f is iaars i t r of 
lioeoaala, llaaolact laaarstorr, l a l isaa , W) 

Mvoalla U a o f i l l (UrMl I f •kCMCOIlOS) 
accliaatel to 2S c accaaiel a taooeratare 
rosea of 2f.S to 13.1 c ia laker at er r 
erafereace o t a l U s . too ai laatat of tk ia 
rssoa, 31.2 C, is ceasiotrei as ootlaoto af 
tko f loal teoeeratere arefereooaa far tkis 
soociaa. »aaa tka teaaoratare araferaslaa 
aas aaarailablc, blaaoi l l ssoot oere tkaa 92* 
af taair Use at tka teoaerateca aaa rest tka 
arofereolaa. las sea: ' s b l l l t / of cosouat 
aeo-ftaferral taaaarataraa aaaaarel to kove 
l i t t l e laflaoaea ao tko tkereeeelectie* 
babariart aaliaa aarcoot t i aa s»eat at tbe 
too eee-ereferrel tooaorstsro, 21.1 sol 1*.« 
C, sore * , t l sal l .J», reseectirelr . Is 



<»•» roT. a ) * t ' i « a . * soaaiat* otsariaeat deeeastratad 
tka* o* tka tea l i e i t s of tfca preferred 
r««-F*. tfc» laser l i» l» is M l l ak i l e . Tees* 
f tel iaes «r* re late! l a tke tkeresl ecolaty 
e» t i i * M e r e i l l . (katkllSTt 

<«T> 
• » i r n « r , T.L. . lafleeac* of Ik ie t ic ead >ia(ic 
'actors oa tka steki l i t? of rekaaierel 
»h.r«ir.<»»l»«iei> ia riskes. rart ieeler ly tae 
• l era i l l . 

t«7». Pk.a. Tkosis, 2 « se. 
sisroasi!!, eadissa, » I | 

(eatsersity • ( 

st l laeia, » . « . . ead » . t . Treefcesss, Craatk aa» 
Spertreeketeaetric Characteristics a* tka 
slea traaa i l ea S T M n o n c t R ELOBCaTSS eater 
Mffeceat Teaser* t a r * sad l iekt Ceeditiees. 

t»T7. trek. Bydrefciel./ Sasal. ICa r . l . S I . «*-«4 
I I . Kireesky last i tat a at sissies, kaaeretcry af 
sieafcysics, Sikariea iraack ef tka B-S.J.k. 
tcedeay af scaeaces. (rasaalarst. B . S . S . B . 1 

oetiaaa taaparatan* far eraatk af tka 
fclee-exeea ale* SWafaXUC'ClS B M U n s , 
isolated fraa a teerael series, aara teteese 
M t a t t l C BTI 

Eie*ri*"ets aara desieaed ta assass tka 
s tab i l i ty sr sessit iaity af aefcaaierat 
tfiersereeelatiea ky fiskas seder variees 
o a l i t i o e s . la particalar, accliaetiee 
c*<iia*s af teeperetere aad aketesaried saca 
statio-t as tkay iafleraced taaraaraaalatary 
ak i l i t y aad tkeraeselectiea. • •salts 
i>4ic*ted a eiek level af s tak i l i ty ia 
Mereareealatery fcefcaaier ky k l a e e i l l . aitk 
fee esceptieas. b l e M i l l ked a preferred 
t»s»eratsre af akaat J1 C. circaascriked ky 
lr>»»r a** speer aseiteace teeperetares af 
aaerotieately 2* a ad ] ] c» respect iaely. 
3al» oar esrerieeetal aaaiaalatiea, 
arclisatioe af k laeei l l ta S c far eae aaatk, 
• i s total ly 4isrestise ta tkeraereealatery 
err'oraaace. Tke aalarity af esaerieeatal 
ataiaalatiaas - tiaa of toy, pkateaeried, 
fisfc lesetk, accliaatie* teeeetatete |2 l ta 
J1 C|, teaperatsre ekaaee rata, ead 
ssaaailakll ite af preferred teaser at ore - did 
u t iaflaaaea aitkar tkeraereealatecy a k i l i t y 
or tkeraaselestiea. tesolts free araatk 
stasias ladicsted tkat k laaa i l l reseeed ta 
t*eoerater» erad'eat aitk aeeleeical 
K v l n n . Beder ad l ie l tea readies, k laaa i l l 
« ' I t ares fastest, 2-5« fcedy st/aay; 
kisoaor, ratas far fisk kola at » aad 25 C 
w r » set siesif leaotly laaar. Greet k ratas 
of fclaesill aaiataised at 3a c aara sack lass 
tkaa tkos* of f isk ka i l at tka tare* laaar 
t>ap*rataras. Tt.ese rasalts isdicste tkat tka 
earytkeraal k lseei l l kas • raf iar krsa< 
ttaraal raaaa arar akiek *roat?: accars at 
ralatisaly kiak ratas. |*atk| (5T| 

*a i t isa»r , T . t . , n.n. naaaas, a»<i S . I . 
sy i^ara l l l , talatiaa Kolas ot CaaJaetiaa aa4 
rM«»:t ioa la lasy Taaarratare Ckaaaa af Cixxard 
sh<i, soto^wt ccptsnan*. 
iS7>. "oay. fioekas. rkysial , H», 2T5-2T9 
ftrioiKa lat ioaal Lakantary, kal la laf ieal sal 
'aainaaoatat Rasaarek Diaisiaa, Iraaaaa, I M 

I t U t ' S t U a l taaarrataras af 22 a i n a r i 
susl sskyaetal to iastaataaaaas salts T's af 
» ->r - o.f c aara aa»Uor*4 akila fisk aara 
«i l»« as4 i*»a. • siaaifleast ralatiaaakia 
kataaas fisk kady asiakt sal eoaffieiaat af 
rata of koa> taaatrstara ekasfa ass 
toaaastratad ky 4oa»la laaacitaaie 
o r r a l s t t a a af tfcaaa ssrisMas. Tka tlomt ( • 
asaoaastl ralst iaa fisk ko*y aaiakt aa4 
taaaaratara ekaaaa ««aall«s • - « • far l i»a sad 
0 . M far <as< *ks4. Cossistaat aitk rasalts 
f>r otkar fiskas, a siaaificaat saakar of 
l i t * skad kaatad sara r a t K l y tkss tkay 
o a l a d . Coaaarisass af aata for l ias sal 
4as4 f i s t isi icatad tkat eoadsctiaa accaattad 
fsr IOf, saa taarafora, eoataetiaa 2«« af tka 
t J t s l kaat t iassfar ia tkas* aiaariaaats. 
( latk) 

•aada. I . S . . Croatk 
fkaraal M f l i 

laspaasa af CI i W W t l l t a a 

W l . lasiaaa lead. S r i . , tS , 74-77 taaaiaas 
cauaaa, Sataral sciaara a isU iaa . craad W i t t , 
mi 

CLsaaaaoit H s acasaat is tka a&sartaraa acaa 
af tka raliaaaasi Saclaas raaar r l a a t , Uka 
•ickiaaa, aar l iar ia tka saciaa asti latar ia 
tka t a l l aaatks tkaa aa sarraaaasaa 
sakstratas |1« t a 11 C I . Tkis araatk aattara 
caatiaaaa a a t i l aia-saaaar akaa tka diacaaraa 
taaaaratara aieaalal 2* c aa« CUMOWH 
arastk *a tka disckaraa stractaras caaaaa) aa« 
<ia« aack. Cravtk aa adlaiaiaa sakatraaas 
caatiaaas tkraaak tka saaaar. |ST| 

<*S> 
sarl ia , « - • . , L.T. BraaU, aaa l . » . Staaa. 
•ar i f icat iaa af a assai far rraaicUaa tka t f fact 
af Iacaastaat Taaaaratara aa takryaaic 
•tsalaaaaat af lata akitafisa ICOMWatS 
c i t r n r o a e i s i . 

1*77. t . S . fisfc aaa U M l i f a Saraica Tack. rap. 
92 |1-S. r isk aa4 • i l c l i f a Satsica, Sraat lakas 
risfcary Lafcaratary, kaa t rkar , an 

Cass striaaas fraa Uka akitafisk syaasiaa ia 
Lata Rickiaas aara iacaaatai is tka 
lakaratary at taaaarataras s is i lar ta taasa 
aa akitafiak saaaaiaa araaads ia taka 
alcklfaa daciaa •acaaaar-karil . Oksaraad 
tiaas fraa f a r t i l i i a t i a a ta attaiaaast af 
aack a f 21 aaralaaaastal staaas wmn asad ta 
test a sadal tkat predicts tka rata af 
daaalaaaaat at daily flaetaatias 
taaaarataras. Oksartad tiaas asraad sai l 
aitk t i a ts pradictad ky tka aadal: tka 
aasaraad t iaa af I IS Says fraa fa f t i l i sa t i ca 
ta katckiaa ass osly S day* l a w tkaa tka 
aradictad t iaa af 1*» days, Tta aalal aas 
fartkat tar i f iad ay aaplyias i t t a 
sapsklisked daU sappliad ky tka Oat aria 
l is is t ry af fataral pasaarcas, far a ass fraa 
Uka Rarsa akitafisk iacakatad ia U < 
lakaratary ia sataaptrad Laka *araa aatar-
Tka sadal ass saad to pradlct tka affacts af 
aaall tassaratsra iseraasas (casaad ty • 
kysatkatleal «asta-kaat dtaekaraai aa tka 
rata af daaalapaaat sad t iaa af satcklaa af 
lata akitafisk a«a>. kecardiss t a tk is 
siaalatiaa, coatlaaaas additiaa a f sasta kaat 
safficlast ta raise tka taaaaratara 1 , 2 , er 
3 C akaaa aakiaat as tka saaaaiad araaads 
dariaf Daeaakar-aaril aesld afraece tks t i a t 
af katckiaa • , W , ec 21 days, respectively. 
yassikle effects af t k ia adsascaeeat — tea 
rearadaetive ssecass af sfcltefiee *t* 
Jlacessai. (tatfc) (IT) 

•ktttackarya, S.S., aad I . e . tesalraeesi, 
sal ialty aad taaaaratare Talerasca af tke 

i 



* <*•> 

<«*> to-T. 
•ytraaatas* •BacCTtTSt OCtlttTt fraa Malar 
C N S O I Batars. 

I » T S . Jaw. Bi*L Se i . . •» . * - l » fTaraasraaala 
3*ria» 9 la l*a ical M n c c t Statlaa. taaaay. la t ia t 

I t l i a i t y talaraae*. t*aa*ratara takarsaca. 
M l i k i caakiaat «ffact af taaaaratara aat 
s t l i a i t y aa saraival aaca s ta t ta* la taa 
l*B*>rat*ry aa tka kytfaataaa. H M C I H H 
K I U I T I f ra * caaatal attacs af last ly . 
Sal l a i ty tslaraac* as»artaa*ts aat* caret** 
aat at sal ia i t ias fraa JS art f t l M saaaatar) 
ta 9 aat. *%» aatssa caslt M t n i t aa l ia i ty 
baa ta SW avaaatac. Sal ia i ty accliaatiaa 
«l« aat iacraaaa tha sal la i ty talaraac*. Ta« 
aaaar tmt laaar l a ta * ! taafarataraa ana 
•aaat ta aa J» C aat 1* C. raapactivaly ia 
f a l l straaatk aaaaatac. fsaastiaatiaaa a* 
t k * raaHaal affect af taaatratar* aat 
n l i a i t r «aa*aatrat*t tkat kick ssl isi ty aat 
laaac taaaaratar* (21 ta ?• O i s faaaraM* 
«j t k * aalaaU (lata) 

<»T> 
aaatttcftarya. S.S.. aat L C . taaalraaaai, 
Sal iai ty • •« Taaatratara Talavaac* af tc t tY I t srmrriM. 
* * » . I at laa Mac. war. Set . . S, « t - m 
tSiltfcartk Cal l * ** af arts * Sciaacas, taaaar. 
T»«a) 

S i l i s i t y talaraac*, t**a*catar* talataaca aat 
n a s i * * * effects af tceaerater* aat aal iai ty 
a* ser* i *a l sere iavaetieate* is tk* 
Iskantary aa tk* caaaeet, kCMtl t S H I I C M M 
ektaise* fraa taahay ceestal aatere. Sal iaity 
t»t*r*aca *te*rta*ata e*re earr iet aat at 
s i l i a i t i e a fraa » aat f t a a n as 1«rt aaa 
a l ter ) t a * fat ffraak aatar l . Tka 
o i l ! talerat* aa l is i ty l*a*r*s**4 aa 
y*rc*«t*e» ceaBesitea af aaa eater) teea ta 
JO* m eater aaaa SBkyectal t a seefes 
eseaser*. Saliaity accllaatlaa iacrease* tka 
cieactty ta talarat* l i l a t l eae ta aa laa as 
M see aatar. Tka eaeer set leeer latkal 
tteaeratare* *ere JS i M IS C, rasaecttvely. 
ia f a l l atreettt saa aatar. Zayaatieatiee ef 
tka ceaaiae* effect* af t*ea*ratare aa* 
sa l ls l ty tesssstrate* tkat tka caaa*at rea l * 
t i l a r e t e tk» aMast raaae af < 11 at laa *k*>. 
tka etaarlaratal teaaarateres aata claaa ta 
tka f l a l * teeeeraterea eat attest reaee af 
taaaaratara aka* tfta ataetiaeatal aa l la l t ias 
aara claaa ta ( U M eaUai t tee . l i s t r i a e t i e e 
af ». s r i n C M I t , aa tka k a i l * af tka * * * * * 
fia/Uaes,, aas tlacasael. (talk) 

P i l l a r * , 1 . . aal I . ftretee, Taaaaratara 
5 » e a a t l k l l l t T af tarlaas taara«actl*a Staaas ia 
asiaka* Traat. 

1*77. Cak. U a . kafraklal . Raataraat 0t.\, i, 
5-M l iakatata l t * «a rkfs ia laal* <* * ralssaaa, 
T f M , »«r-»a- jaa>a, rraaea) 

far t i l isafc i l i tT aaa u i > U i t « l caria« 70 k: 
aftar 110 k, i t aas tka saaa at 1 * C kat 
irasaaa' at 20 c. I * » i t ra •aaaciaaaxatiaa 
rkaaa< tkat aaara aai mr» saacaat ik i l i t t tc 
•laaatad tasawratara <aaaa<» aa t i l a t i a a t a t * 
u « aacaatal at la ta <«r*a.t l a 4 U t « M l 
aar iak i l i ty ia tka aaal i t r af asaatasl. T:-« 
taaaaratara skaals aat aacaaa » t a IS c 
<aria« iasaaiaatiaa. a a t a l 

<aa> 
l i l l a r a , • . . **4 C. ( U l t l , Taaaacatara I f tacts 
aa raca*4*tiaa as4 Sarvival af eaaatas ia (aiaksa 
Traat |SklM U i i m i l ) . 
nn. tail. rr. riscu.. m. w». SJ-« 
aac t i t a t Bstiaaal a» la tacaarcha karaaaaiaaa, 
laaaratair* 4a f%ystola«ia a*s rsissaas. 

fraacal 

Tkaraal rasalraaaaca far r si saa* traat 
rtpratactic* aara awtaraiaal aafar eaotralla* 
aaalraaaaat *a< kr i * r i t ca asatriasatatiaa 
rttk fsaata*. «aaa4 fravtk aeesrraf st s l l 
taatat taaatt t tarts | i - l | C| , kat sas 
staal f leaat l f klakar at I t C far aalaa aai 
f raa la * . oslf aaerassiaa akataaarlafa 
I l K - l l t * U - M » ) aata fs farskl * . 
Saaraiatlaa ssa l a i t l a t a f at i f C, kat ta ts l 
*>l*aa a f star a callaeta* * • * laaat M H e 
tkaa at f t C, mffwUM tka lak ik l tarr 
affact a f alavatal taaaaratara as 
saaraistlaa. fa faaalas kavt aatac tkarat 1 
raalaca af i t aal J» C sftar aaalatlaa, at* 

taanr«t«ra saaraatifcil i tr af raisaaa traat 
aaaatas ass aafiaat f a l l aa is * ia a i t r a 
•aaar iaaaut iaa. t raat stack raarat at M ta 
12 C aara kaatstxiaaat aaa aaaatas »ar« 
t i l a t a t aat sakaittat ta aarxaas taarasatsras 
11 ta M c far •»« aat • ta Jt 1 tar saara) 
far 2* ar * • aia aafac* iaaaaiaatias. 
t f facta af « * t i * « * taaparataras at t a * t iaa 
af a r t i f i c i a l iasaaiaatiaa aara alaa 
iaaastiastat. aaas aaarastaaa* aat* t i l a t a t 
ia tfc* t i laaat far iaaaaiaatiaa, f a r t i l i t l a * 
ak i l i tT asa aattar aaiataiaat at • sat 5 c 
tkaa at i t aat IS c. I f sparaatasaa sara 
tact iaaaalt* f a r t i U s l a * aa i l i tT aas 
s i fa i f icaat l r tacraasat at 2* C aat sasatiaas 
at IS c. ta i iaaiaa at aia «>aaaara ts tka 
•saariaaatal taaaaratara. f a r t i l i s s t i a a af 
w»% sas assisallT aaiBtalaat aalT at 1 sat S 
C. t t taa t i a a af iasaaiaatiaa. tka aast 
faiasrakla taaaarataras aara kataaaa S aat IS 
C. t t 1 C. 20 C. sat k iat^r . tka arrcaataar 
af f a r t i l i s a t i a a ass ra t t 1 aaaaciallT akaa 
tka rata af t i l a t i a a aas kiak. ( lath) 

<so> 
tiasaa. r . s . , aat C t . Ssvis, rtafactiaa af 
Jaaaaite Ckiaaak Salaoa, OBCOtnacaVS 
T S U a r r m t , ia a aaatat wt»l Strata. 
T»7». r i f k . 0 * 1 1 . , 7*. 7»3-77« (OraaM Stat* 
ssivact i t f , taaartaaat af riskarias aat a i l t l i f a . 
Carvall is. ot) 

Taa laraa aatal strasss. aa* kastat 
aaarasiaatalT * c aaaaa aaaiaat sat as* 
asaaatct. aara asat t a asaaiaa tk * alfacts af 
eaastsstlr alavatat tasaerataxa aa arot ict ia* 
af 1*T**11* ckiaaak s*l*aa aatar caatitlaaa 
s ia l la r ts astsral straaaa. Salaaa sat* 
istratacat la ta aack atrass aa aitkar arat 
*ff ar f ry ast allcwm4 ta raaaia far asa 
yaar. sslasa aratactiaa i a tka csatcal 
sttaaa ascaatat tkat l a tka kastat strata. 
I» 1*7J, t a ts l aratactia* ia tka castral 
atraaa was tva fa l t araatar ast , is 1973, i t 
aas saarosiaataly J M fraatar tkaa i a taa 
kastat atraaa. t laaatat taasaratara ratsl tat 
Is ratacat araatk tatas af taa f iak , 
asaacially »m faat tscaas laaa aaaataat, aat 
at t laas alaa tassltat ia lasat alaaasaas sf 
faat arassisaa, aitkar aaeaas* taa 
taoaaratara lsoaasa U r a c i l y affactat 
aarrlaal sat araatk of kaatkic lavtr ta t r t taa 
ar buemt* iscraaatt aatlaaatatiaa aaaariatat 
aitk ksatiar araatk af fllaaastaas al«a* aat* 
r i f f l a sakattst* lass aaltaala far c a r u l a 
saaelas, f a t a f i e u i off acta af lactaaatt 
taaaaratara assaarat t a l a d a t * aratactiaa 
fraa lafaatatlaa ky a ttmaftt aaraaita 
( W t u r t l l l M s t U I K O t t l aa t , aaaalkly, 
lacraaaat taafaaci** af aaaa lsrartatrstas ta 
aatar tka t f i f t . ftatfc)|*T) 
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«l*k*c, S.J.B.. M ( ».t_ B k t t f i a l t . laraa seal* 
• K t t l U r • ' *iak at St. Lacia. 

U K . « . i f etc** l a w . Se t . . 1 1 . 21* n a l v a n i t T 
»? aa ta l . Taalaay Saaartaaat, Mataraarittaara;, 
*aatk a'rica) 

t i i s caaactai tkat at laaat l N , t M fisk 
« * • i« I W st . lacia lata sastaa rataaaa Bar 
• 4 JalT *» * * . ttaaiaatiaa *t aaaa flak 
xaiaa4 stia lasiaas aai Maaarrkaaia* aaar 
l i r a * araas af tka kair . Tka araaa af 
ktaaarrkaaiaf aara ia aat* caaas caaarai a i t a 
< faaaal araatk. Ika aaatk* caiaciaai aitk a 
a t r l a i af vary Iaa sa l ia i t ias ia tka St. 
Lacia ststaa, valaaa fa l l i aa fraa kataaaa 
f ) .» aai * - • ar t (aaa ta J-4 aai 1.2 aat. 
* t * xatfaca aai kattaa aatac taaracataras 
a»r* aaaaaalta laa (12 C|. I t i s aaaaaatai 
taat tka Lata* aactal i t f at St . facia aas aaa 
t* * i tk»r a latkal caa*iaatiaa af tea 
s i l ia i tas aai laa taaawrataras l aa i i a * ta 
asaaraailatarf faikar*. ac i f tfca flak 
sarri**4 tkaaa etmUtium*, t a faaaal 
iafactiaa af tka akta lasiaas akick acaallr 
f j l l j a aaaaraaalatarr straaa. (aatkl 

<1T> 
*a4->*„ I . , « a * y at tka laflavaca af Taaaaratara 
aa Jatt iaal aai l ia laar af Saaa BallaacB af 
Sa4iar*t Sakstrata, far Tkaraal ra i l a t i aa . 

»*7*. fk .o . Tkasis, ta ivars i t * i ' l i a - a a r a a l l l a , 
i t * pa. »»ai»aralta i ' i i a -Rarsa i l l a -2 , a f t iaa 
Sciaa:** 4a la *•» at 4a l * fa* iraaaaat . ftaaeal 

•taariaaats ara racariai a i tk aasttaaaiU aai 
k i x l a a * cal lactai aa tka aaiitarraaaaa caaat 
of rraaca. latkal taaaarataras a t J0| aai 
tiaaacataras iakifcitiaa karraala* CM Ml ara 
Jat»raiaai: tka taa cartas enl— i a a 
a n n l l a l aar. tfcay aiaiaiak aa a faactiaa af 
t i a r . Tka saacias rasaaasas ara sraaartiaaal 
to tka taaaarotara aariatiaas, kat i i t f a r 
a i t * aack ssaeias a* aa l l a* tar a iaakla 
t t r t aa l ctraas aai tka iaflaaaca af mt». Tka 
saaciaa rasistaaea i> a faactiaa af tka 
aitaraatric iaaal akara tkay l i r a , tka aara 
ratistaat aaiaa tkasa af saaar f ida l laaala. 
staAyiaa tka raaraaactlaa af eastraaass laaia 
t» tka raaclaaiaa tkat tka raaraiactiaa 
araeassas staa kafara tka latkal taaaaratara 
f»r aakrjar. ia raaekai. Tka aatkar caaclaias 
tkat taaparatsr»s la*s tkaa tka R S i aa* 
rtarasaat accaatakla cani i t iaas. laatkl 

<5» 
taaflat, it. s . , Tka talatiaa ikaaiaacas af 
r i k t w r a a i l a f takaaiar af taaalaaktaa: Claas ta 
Ceaaistaaea la tka raiaaic taairaaaaat, 

l * rr . fk .o . fkasis, 250 ap. (Stata ra i tars l t r af 
t*w T3tt at Ukaar, fT) 

Tka aaaaar aariatita i a f i l t a r i a f cat* aar 
aalt kiaatss ia OarMIa S t u m , H i n i N M l i 
ifKirmT&tnmn, aai ftiirraiw i n m - aaa 
iaataoaat aa tka aariatita i a tka taaaaratare 
•as aarticalata craaale carkaa (fOC) laaal af 
tka foai-aasatMlaas. Ia N l t U I , tka rat* 
akavai a l iaaar iaaaaiaaca * • Uaaaratara ( 1 * 
t> 7* C| aai aaa l a t i k i t a i H X C . • 
carr i l l taar raaaaaaa aataaaa 20 aai M c aaa 
aaaaaai far MatMiosOM. faa i caacaatratiaa 
aaa aaaaa ta k« kalaa tka iac ia iaat - l ia i t laa 
laaal af katk aaaciaa. Tka rata af m r i M I I 
akarai • l iaaar teaiaiaaca aa taaaaratara (20 
t> I I q N i i elaatr aaalrala raaaaMi taat 
P)C laaaU aalaa f .« aiccaa c /a i i»f laaaeai 
f l l t a r i a a ra ta . »fcaa taaaaratara aaa 
a ta t ia t iea l l r eaat ra l la i , tka rata i a r l i aa i 
aitk NC laaa l . Tki« aaaaaata tkat at laaar 

faai laaala. l laTKMS kat aat taa taa 
elaiacaraas tiaaaaiai ta faa i acard tT . IBFCl 

«•> 
aaaa, c . aai C Neva. Ufacta af a Tkaraal 
accliaatisatiaa Isaactetai a i tk Saaaaa Ckaaaaa af 
»k« Taaaaratara aa tka ia »iaa la tast iaal 
•aaaratiaa af slrciaa kf Traat i . 

19TT. Cak. Laa I raraa ia l . aiataraaa ( f r - l . S. 
aa-so ( laat i tata iaraal facaa, Laaarataria 
aarit iaa ia rkfalalaaia. Taaaria aai • » . rriacal 

Traat aara accLiaatiaai Car tkaaa aaatka at 
* . to , l a , aai 2J C. Taa aaiaat a f taa 
aaiaala acdiaat isa i at aatraaa taaaarataraa 
aaa aara i l a n r a a l tkaa taat af taa acaar 
fiakaa. Taa actlaa af aai iaa tkacaal rktaaaa 
aa taa iaeaatiaal akaarpHaa af a l ia iaa kf 
tkaaa traa*. aaa a t a i i a i aaiaa a partaaiaa 
aatkai. at tka laaar aarfaaiaa taaaarataraa 
taa ak aat at iaa af traata aaaHaatiaai at S c 
aai 21 C aaa laaa kiak tkaa at tka atkar 
aerl iaatisatiaa taaaarataraa. taaa tkaaa 
raaalta ara r a l a f i ta tka aaiakt af tka 
iataatiaaav ilfraraacaa aaaa aaaa fa aa i aa l t 
kataaia S C aai tka ataar taaaarataraa, Tka 
tkaraal caafficiaata ara kiaaac ac aatraaa 
taaaarataraa af acrl iaat isat iaa afcaa a aiaaaa I 
at laa taaaacatara. Taar ara aaticaaklr tka 
aaaa at aa accliaatiaatiaa af *• C, aa i ara 
tkarafara rataar tea. |katk| 

<»S> 
aak l , « . . C i l l Oara kiaaaaa (aactTlaarraaial. tka 
aaat Paarai taraaitaaia ia Cara f r » . 

» » . l a Tka aala af taraaitaa ia tka rraaactaaa 
af rraakaatar TUk, taaars af tka aaaick saaiaar 
af Oialaav af FUk. aacaakar 1-1. mi. « . 
riackar, Stattaatt , iaraaaf; Mack, aaaal t , t a . 
i , i t - N (taaac tialaalaka Taraackaaaat.. 
Taickairtark. ak t . , aialiaaack. Caraaayl 

CaCTTLOSTMS TaSTaTOO caaaaa a kick rata af 
aa r ta l i t * ia aaai-raarai cara fr f -
•aaalaaaaat ia taaaaratara i i a a i i a a t ; at 
aatar taaaarataraa aa ta 20 c aaaalaaaaat 
fraa tka *n ta a aasaallT aatara a i a l t takea 
alaca ai tk ia I f iaya. C*T» 

Oaaia, J . I . , Taa tkaaialaaieal rcalaar *< taraal 
naakallaaaa aai farlaaaa: Taaaaratara Talaraaca 
aai eraatk l a ta * fa iar •atcaarr Caaii t iaaa. 

l»7a. i . l . Tkaala, stata raiaaraitr Callaaa 
(Stata OBiaaraitr Callaaa, Oaffala, R l 

Cr i t ica l Tkaraal aasiaa (CTW) aai araatk 
rata* af larval aaskallaaaa I ISM 
aasoaiasasn aai aarlaaaa 0 . B M O O I M B * ! 
(faaalal • c LOCTtS (aalall aara aataraiaai 
aaiar katckarr caai i t iaaa. taa asaaaa af 
flak aara aalatai aai at aaUaat aatar 
taaaarataraa) a i tk aatatal afcataaariai. 
•aakla vatar a aaalaa aara aa l lar ta i a l l a r ta i ta 
aaaitar taa traaaaa. 
aara i iaaaiaai aaaata, aa, aai aaaaaia aklck 
aara a i tk ia aaraai U a l t a . fadaaaa kai 
Maker taaaaratara talaraaaa aai aaraSaaai 
faatar tkaa aaakaUaaaa. e n af l a r r a l 
aarlaaaa (J0.» ta 2 4 . 0 0 aara a iaa i f iaaat l r 
i i f fa raat fraa tkaaa af aaatallaaaa (20.0 t * 
» • • O - oatk aaatiaa askikl tai a akara 
•acraaaa l a CTI iar iaa aaia-aa, faUaaai kv a 
•laa raraaaxr aariai i a i i ca ta i ky • aaearal 
iaeraaaa ia CTO aalaaa. aatk 
ataeailT iarraaaai i a laaaU aariaf 
iaaalaaaaat. Oatfkt (aaaiaai atakfa tkraaa* 
a v i a i a , lar ra i ra l aitk akaaratiaa a f tka 
Talk aac aa i tkaa larraaaal aa tka f v§ 



<M> 

tt t-*f. Tka n n l i s aataiaa* ia - i t s at 
iacir.!** tkat aat* • « • aa* sast tkaraal 
k l t r r t * be! c stsaificsat affect aa tfca 
u a « n « a > tatoraaca af aartallaasa aai 
*>r!*B4» f r r . taatkt 

«?> 
•aac*, s . a . . a . * , •aaakac. a- * * . c . ttawaaa. 
• a n a l i t r. saltaatac N t f U k w aa* tasratartiaa 
af risk tartaa Caa Sassraataratiaa. 

* m . fM-««ay>>»a-aM. «.$. aaairaaaaaul 
rratastiaa kaaacf Itsairaaaaatal tasaarck 
takaratarr-aalatk. aastaca Taaacalaf f Statiaa. 
Canal l i s . OB) 

t i r t a l i t r af ssdarr* sales*, la 
aai raiakea treat at ceeearaate ess 
aaaersetantiae> k a U teas-kettle mk 
•aa teteraiaal at teeeecateree teteeea W n < 
I t C. lactose aalaaa aai latete eett kess 
ats l ts as* Jereailas taaeelel ear ta t l r 
l i f *ereet raaaaaaa setteraa ta 
safaraataratiaa skaa testa* at 1 * as* M c. 
•Salt atska i t aac* ceesiteceklT aara telecast 
t» I H aai 125« aataratiaaa aaaa tee? eare 
asclisetet steely free t t c eat taatat at W 
C. l a U a n aalaaa aat raiaaaa traat aarr 
skeeet a vsriaMe raaaaaaa; iecreeset taat 
taseerataree iacreeeat teleraeca i a aaa caaa 
aa* tarraeai* I t b n m ia taa casaa. talk 
faseeile eat eealt lataaaaatk aaaa akseet a 
aaaxaaaa ia talaraara »i tk iacreaset taat 
teeeeratere, aaastalr kara—a ef reeM 
teeeeratere ercliaatiae eat saaersetaratiea. 
Skert taaaacatara arcliaatiaa t iaaa aaa kaaa 
iafleeecet tka reealts. (sn 

<5a> 
•rates, • - , eat ft. a i i i e r l . I t tacts af 
•keteeariel aa* Teeearatsre aa elaaaa 
•eaaletreeia ee* faaraataaaaaaia ia tka •else** 
rraat »Wro a i l H n n • ictartaae. 

WJ. tea . t U l . la ta . Meckie. • i ea tss . , IT, 
JJI-jes f last t tat setieeal *m la leckercke 
laraaecieec, takarataira aw> rkssieleeie aa* 
esiesees, JeeT"se*£esas, Treecs) 

tee-jeer t i l aala raiakaa traat sara etaeeef 
t» * l : t t » , I H I M , aai araaaallT aacraaaiaa 
fraa 1i 1 t a I I eketeeeriaas H I K M C . 
Caatral flak aara eaaasit ta aataral 
eketeeeriel ael taaaaratara. caatral flak 
stave* ee alseeceeeet af seereat aaaa aa i s . 
•kareaa tkaia essseat ta eecreeeiea 
eketeeeriel i t I K H C akaaat ceeelete 
latest lea af eeereeteetsesie. Ceeler 
taaaaratara faeeret •retectiee a f 
aeareeteesaia aai aaaraatacttaa; aaraar 
taaaaratara et ieslete l feraatlee af 
aeereetila aai seeraetetee. l a traat essese! 
ta teastaat Mar t ar caaataat laaf 
eketeeeriele sserestseeelc raaaaaaa aas aaak 
at ketk taaaarataraa. riasa* aaaaaatraaia 
la ta la iacreeael i a areata kept eater 
lecreeeiee eketeetriel at tack taaaarataras, 
a i t t tka aaaaitaa* a f r iaa araatar a t U c. 
tka fa ta M M M tkat taa aatlaaa 
akatatkanal caaaiaatisa far faaaaatrafia 
tmUtm aa4 iatactlaa af aaaraat a f a a i a U a 
ara laa l l r aaaraaalaf akataaariat at H c. 
natkirsn 

aacif ic t ia laaical stat iaa. aaaaiaa. •x i t iak 
CalaakU, Caaatal 

1 ttract rvlat iaa aataaea rata af aaraaa 
caaaaaatiaa as* siaa a f sai l? ratiaa aaa 
akawnaf far f i aa i r l i aa aa«a.*«a aalaaa, 
aacaaaracaas i n r i . at M . at n. m* at >• 
C. r H k a aasiaaa rkaaaa iatacaa i t I t c . a 
• r a t a r t i — m»»»l aaa aa«alaaa4 fraa tkaaa 
«ata aat aaMiakal racaots a f ataatart 
aatakaliaa la t a * fara af iaaaaatka af aa i l r 
aatakalic rata ia ralat iaa t a taaaaratara aat 
rat iaa. « • acatartat rataa « « • aaaaarat 
• i t k aakliaanI statiaa aa fcatckarr-raarat 
ckiaaat aalaaa, aat aitfc atkar stat ias aa 
flak aaatat faatiaaj aataaalic rataa kaaa kaaa 

ml. ia ajaaaral. aaaaart tka 
vatiaaa sat caacaats taaakssat far 

•rattkaaar. • . , laaaratacr ftaatiaaata t a 
•rtacaiaa tka U a i t s af Valacaaca af rUaaUatas 
ta Ssaa l a ia t i c ractsca. 

IfTS. tark. l a t l . a»r. LiaaaL. I C a r . l , * a . 
» a ] - l t M |aat aiaaal 

Tka aralsakcal U a i t s af talaraaea a f 
oaraaasasS SacilSIUS aaa. ptmw. rriaaaaaia 
fCkr raaakrta. tknaaakiraaal ta aariaaa aa 
aalaas aat taaaarataras aara iaaaati aatat ia 
cattara •saariaaata. Tkia aaaaiaa arafars 
sett le pm salaas aat caalt aa a l t a r at far 
aara tkaa 2 n*Ma at aalaas aataaaa a aat a. 
aasiaal ajtaatk aas akaaraat t t a ] ( . Tka 
laaar l i a i t af taaaaratara talaraaca is tfca 
fraazlsa aaiat af tka aatriaat aat iaa. Tka 
at aai H a l t ia at J* C Tka kiskaat 
aaaalatiaa aaaaltf aas akaanat at 10 c. laa 
kasic f iat iaas aasa caaf i rat t kf a»ar iaasts 
ia aklck aariaas at-taaaaratara caakiaatiaaa 
aara isaastiaata*. I»atk| 

<tt> 
• r i t t a i a , J .K . , t iparlaaatal statlas aa araakal 
eraatk ia ttmnLtut n s r m i u o-i 
Itaaaaaraataral. 

•»T». rraakaatar M a i . , * , MVaaa faaivarsltr 
callaa» af aactk aalas, aaaartaaat af taslaat , 
•aaaac, aalasl 

Tka aarf lT , t t m f B l t S I t TWataTIM, aaa 
raarat at f i a l t taaaarataras i s tka 
lakaratarr. * aalar ckaaaa ia arsatk rata 
aecarrat akaa taaairalacaa vara fal l iaa. 
ras i t l r fraa I t t a 15 C ta arssat S c . tka 
araatk rata aas alaa laaar tar iaa tka latar 
•ar t af M i r aai aassst aaaa aaaiaaa 
taaaarataraa aftaa aataatat » c aai aiaiaaa 
taaaarataras aara aaasrallr avar IS C. 
•raatk rataa la taa f l a i l aai laaaratar* aara 
a ie l la r . Tka aaclaaa taaaaratara rasaa far 
araatk aaaaarat t a ka akaat M ta 15 C, kat 
aaf *arr altk taaalaaaaatal mum. 1ST) 

<t2> 
•rack, » . » . , C risa* af Caaaaaitr s l a l l a r i t r 

<S»> 
• r a t t , ) . * . , i M I l a f Mtaka l la tstas af Taaaa 
sactara salaaa, t k X O t t l t c w • ( • » , la la lat iaa 
ta la t iaa laaal aai Taaaaratara. 

i t n . Tack. imf. r isk. M r . fa r * . • « . f a r . , 
(•a. I T } ) , »5 ft. (Tlakariaa > lar laa l a n t n , 

t»T». Jasr. aatar r a i l . Caatral raa . , a t , 
n t t - i a a * f ts ivarsl tr af Taaaa, aaatla, t f | 

CaaasitT atei lacltT lasiaaa aaxa caaaatal ta 
a i l aaalaatlaa af pmmt r laat tkaraal 
aff laaat affact sa taa saaalaaktsa a f laka 
iralaa t . Jakaaas, Tasaa. laa l ra ia af 
•ariaaca aat raaraaalaa tackalaaas ara l la t t a 
aaalat s i a l l a r U r latlaaa ara liscaasst. 
riakkaa aai raaraaa's latat a i l a 
•araaataaa'aaaat ia ta i aara caaaarat l a 



<*?» 
I I 

<*?> T«eT. 
• i ract aeelicatiea «• r i a l * «eta aa* ia 
n n l U I stat ist ical t m l M l s . Tkere eer-
eaal i tat lee aa* aeaatitatiaa *tffereeces ia 
tS» eaaaer ia akick tke taa ia*ices 
raaraseare* tka svstee. Tke f i r s t appears 
t»e s»asi«i** ta aariatiaa ef rara faraa aa* 
«sa» aar* a'fecte* ky saafla errer . I t is 
tlaa r a l a t i i e l r ieer-esltiae- ta cksaeas ia 
txeiaaat ta ia . Tke asa ef tka saeea* iaset 
alas caaalaaaatarT stat ist ics aa zeeelaaktee 
•> (« ! aaawtaese ear a* a le t ter eetkaeeleer 
*»c ieeact aaaifaas iaaelaiaa cae| »*»*»*» 
krtaaaa ceeeeaities, f letkl 

»re»k»r. « .» . . i . l - aerr is, as ' l . J - eeasBertk, 
««ss Pena l i t i es ef H a l t Salaea. U U t » U I , i a 
»V» ». eye, * m . 

t»T». laar. laaU r e a l . , la . sea-ait u n i t . 
9>»trte*«t •»< spylie* Hateey, C w U H . M a s ) 

Tkv physical, kielesical a a* cfcaeical 
i r »n t tees lee*!** ta a aass aarta l i tT af 
a la l t salaea fSMJW S I U I t - l ia tka laaar 
rtsckes af t l» • . ere raalest ara eeucrike*. 
»t a r»-;elt ef seaar aa* laa f i a * ceartitiess 
lar<aa lata- Jaaa 1*T», aatar taaaarateres 
tacrease* t s a aasiaaa af Tt.t c a** 
a;crlera:e* tka *ecay af sakstaatiel pleat 
n u l s . tka ereatk af akick kaa keee eefcesce* 
k» tka areeeil ie* cce*itieas: tk is resslte* 
ia s#**re «»atya»aali«a af tka matt. I t is 
easels*** tsat tka laa est*** caacaatratiee 
t» tka aatar at tkis t isa aas tka rriacipal 
farter ia eaasiaa aass kar te l l t ies af fisk 
anil aas srskaklT eeeeateate* ky Hak a* tar 
taa-wr at aras. USUI 

•fn*.t. I . S . , mmt 6 -U Seeerrt, Tka Effects af 
I«t»raittaat Cklariaatia* aa laiaeee Ttaat at* 
TaUea perck. 

l«rr . ' t a u . keer. r isk. Sac., 1 « , 270-20* 
l * i i t » t « l t j af atscoasU-SllaaaXaa, •aaartaeat af 
TvalntT aa* cantar fac Sraat la»a n a t l a s , 
^ilaaataa, SI) 

' • iaeee traat, S»UT> C i m f X H , as* pellee 
p"rrk, pure* r i i v t s c n s , aare espssa* ta 
r»si<l*al ckleriee far siaata 10-sieet* aas 
t r i a ls 5-eieete easts. Tests sera ceasscte* 
•t 19, 15, aat 20 C sitk »«tk ssecies alas 19 
ea* 1<I r far tka fare* . Siaelr espesere 
M -a last a LC50 aalaas far tka perck reseat 
*raa 9.TO ae / l i te r at 10 C ta » . • es/ l i ter «t 
13 ; . T r ia l * 5-si eat* eseessre IC50 aalaas 
f i r tke etrck aara I I . * * e * 9.0 as/1itat at 
I f «M ?0 C, respectively, taieeea traat 
l ) - i l ( « t IC50 aalaas aara C M a*4 0.0* 
as ' t i ta r at 10 aai 15 C, rasaact iaa l f . Taa 
arsaas af traat taste* at 20 C f l a l i a * 
1)-aiaata ION aalars af 0.»0 aa4 C.al 
a t / l l t a r . Tripla asaasara 5-alaata ICM 
atlcas far tka traat aara 2.0T a a / l i t a r at 10 
r »s* 1.04 aa / l i ta r at 10 C. r » r t a l l t f 
asearral iaaeJiatelr aftar aiaassra ta 
eklstlaa ia tka M-alaata farck tasts at 10 
aai IS C, kat aaa aalafail 2 ta 12 kaars at 
tka kioksr teaaarstsras. Tkis aattara ass 
naatsa* U tka Valaata t r l a l a asfaaata 
t rs ts . Misaaa trsat a ik iMta f rapi« 
s i r t a l i t r la a l l tasts aieaat tka 10 C t r ip la 
atfassra aar las afear aartaUtr t a t lalaraa 12 
t> 2* kaars. far kstk saacias, 
oacaatratiaas rassltiaa ia aa • • r t a l l t f aaia 
aaarssiaatalT eaa-kalf tka ICifl aalsa. (talk) 

I t as a * , « . » . , aa< ».». Jsaas, Taaaarstara 

Critaria tar rraakaatar r isk: fratacal aa* 

• • • * . CM^otVl-TT-001. I 
kaaacT. Oaiatk. • • fSasira 
U k a n t a r r . Oalatk. • • ) 

Tka aistarr . »raca*aras, as* aariaaaiaa »t 
taaparatara c r i t a r i a ta scatact fraskaatac 
risk ara iiatasaa* aa« a — i t i r a l c r i t a r i a far 
la saacias ara aaaaarita*. sata fas 
saraiaal, raacasattlaa. asaatk. tas»aratara 
salactiaa as* aaaar aa* laaat taaaacatara 
talaraacas tras katk f i * l * aa4 lakarstart 
stalias ara takalata*. Tka iaaafficjaacr af 
«ata far aaaa iaaatrtaat saa<.iaa i s aatas. 
tsn 

<4a> 
• a r r . • . « . . aa* » .» . kacris, s« 
af t ka Skartkaaj* Bsssecse 0 
aioajuriovrasi. ia Hi sack Craak, I l l ksa is . 
nn. Traas. saar. r isk. S a c . ! • * . * * - « 
f l U i s a i s sataral autacr Saraa*. skkaaa, O ) 

Skartkaa* ra*karsa aas 
•at ** aa* U , **W ia U a tack Craak. 
t l l i a a i s , at 1* C ia a aaaaar aksilar ta fast 
Oascrika* tar atkas n lkarsa ssaciaa. 
Sasaaias kakaaiar aa* raacatectlaa 
ckaractaristics ara easrrika* fac tka 
saacias. fastkl 

<»T> 
•artaa, » . t . , C J . kaara, i _ U taa saar. aa* a .s . 
9artaa. ta tks l U a i U af Saiapsksa* kisaaa taajs 
•CTrtlsaaos TUlts«T»S) Csaasa* t a Variaas tatss 
af Tkaraal gleaatiaa. 

TOM. tssa. Saatkaast. Oial . S a i l , 22, as 
Hcaaaar af lateral Sdeeees af rki laaal skis, 
•aee*ict tstsariaa lesearek LakaratacT. Caaetist, 

Tka tkaraal teleraaco af C t r i l t M O l 
TkliasaTM eaas as»a«a* t a saves csastaat 
taaaacataca iacraasea aas astaUiska* tar 
eaas sea leas' at 25 C. Teeparacacas aara 
iacraaaa* fraa 2$ C at tka rates af 0.25, 
0.50, 1.75, 1.00, 1.50, 1.75 aa* 2.00 
C/aieete sa t i l csr*iae fa i l a re eccarre*. 
•aaa aarta l i ty taaaaratsras at tka slaaar 
kaatiaa rates af 0.25 as* 0.5* C/aiaeta aara 
siaaif icaat l * laaar tkaa tkese at tka faster 
rates ef 0_T5, 1.00, 1.50, 1.79 as* 2.00 
c/siaete. »a siasificsst «iffsraaca aas 
fees* fcetaeaa tke aaaa eer ta l i t? taa ta cat ares 
at tka slaear rates ec at taa faater rates. 
Tka aaa* letkal taararatare at tke tee slaear 
keetlae rates ass 15.1 C i s caatraat ta 37.0 
C at tka faster rates af tkaraal e lerat iea . 
k siaaifieaat Uffeteace aas alse fees* 
sataaea tke aaaa Use ta aaatk at aa<k rsta 
aitk tke eseeatias ef tka aeaas at 1«75 as* 
2.00 C A U e t e . Tkasa f l * * i » a * saaeest tkat 
a n t e kest aaatk is a fsecitaa a f tke rate ef 
tesseratsre ckaaaa aa*/ar t i e * sweat at a 
letkal teeaeratere. f iatkl 

taaacHn, * . » . , Tka kaa aa* Ccsetk af tka 
uraaaaatk lass RICMrTBOS MUOI ICs flsceeesci, 
i * a TkereallT lease* leserreir . 

TfTi. * . s . Tkesis, I s i f s rs i t r af skssaari 
(Vsiaersitr af l lssaar l , Cslaskla, ao) 

• aae-fasr sts*r ass siaertakes ta Jaterslsa 
tke effects ef keete* eff least fras • 075,M0 
ks fassi l - fsel e la i t as tka arsatk a f 
lareeeeetk kass la tke rsceir ls* resarvair. 
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•acts** ttitucai t **eeret*r* aas IT c: 
m i m l a r af tk* kataeter are aas *le>ete« 
« . ! te »U4 C ak aaa that * f t»» caetral a n . 
stater aai saaaar ckacts i a t a * scale* ef 
kes* ae*a tk* aaalyels af ee* eai arastk 
a i f ' t r e l t . * * a i r fa re* * * * aara fees* aatan* 
a t keiy aca la aai lae*tk-a»i«kt 
reUtleaakias af bass fraa tee taa 
o e i l t i a e feelers i i i eat stffec fa 
fraa t k * tea ares aai ear* laa 
ta t l i sa fraa etker reservoirs. Taa baetei 
n l n he* taa failaaie*. aeasarakl* effects 
epea taa Utstssctk base: i n aaaalaa 
f»raetiee eccerrei ap ta ee* eeatk ear l iar i a 
t k * ketaeter a n tkae ia taa caatral aca: (2) 
aa * r t ee * * i * re * i a * aa aaaa aai a *r*e«*r 
aaaaal crestk iacraaaat eccerrei ia taa 
k»teet*r ara: |J» aasa casare+ctei i a taa 
kstaetac aca * t i e * taa slater aai stealer* 
aa * * r * l l * e t aiatar apart fishery, saria* 
t»a st**y peris* , ta * k*eta* aatac i lscker** 
as* a* aspsrsst eeletecise* af facta aa a ia l t 
laraaasaca bess. Uetk) fSTI 

. ISTi 

<7t> 
caia. 4 .P . . 
«aaa*aaaa*si 

aviraesaatal Baaalatiaa a f 
la scmatsaas estiaerc. 

WW. rh.P- Thesis, aaiaersity * f caaaacticat 
SBaiaersity af Ceeaecticat. Scares. CTJ 

t t M C u l h i * bar i e k i k i t a i 
* * * * * * tacaatiaa af S C B D B 1 K M U C K ea* 
aara ewtciaeetal t a servisal af **e*tes 
f a n e * at baser teaeerataces- t aiaiaaa af 
2* t a is ar asaaaac* ta faaerabie aitracjea 
laaals aai TS C taaaacataca aas r * * a l r * i 
Befec* evi ls i s cal tar* reach a peiat cf ac 
n tara far ajasaca feceetiee. fAtraaaa 
caacaatratiaa ia t a * eeiice aataraiaaa t h * 
• is* at * f ca l ls ia t h * csl tar* ahich aeal i 
fara aaavtas, aat l i l aa* affact t h * rata af 

preicctic* ac t iaa af aasac af 
a. i m 

c*«> 
tassb, 1 . 1 . . e*J a . J . U s * * , tstealishsest ef aa 
asyepaeeatic Carrier Stat* tafartiaa af tetccic 
Prsaaath at neat i a Ssisbaa Traat (Silas 
M i r a s m i . 

l « n . Jeer- Pish, fas . M . Css., 12, 2B2*-2*12 
ISa in rs l t y af 1<>W, s*psrts*at af Pacterfealee* 
e»* Msrhealstry, Beera*, IP) 

* » * iaaaeics af estcMlsbaest, pet he**earls. 
aa* c—tlaarl aaiataaaaca sf tatar ic hslaeeth 

tlssss* ia raise** (SMS* CansvnO 
* Basle**. Creeps aec* iefectei by 

ral aas acal rsatas cei ssbsseplei at 
crest* iatarasls. Path esses af iafactiaa 
aara stasseriis** ta eetaie ISOB*| leeels af 
i s f e c t l * * s i ta aa aaaraaa af M aactcria 
o a s t i t s t i a * aas i t i t casts* aaaa 
asaiaistarac psraatarsll* . Ta* c l ia ics l 
naraa af l i t sisaasa ass saaltarac ap ta M l 
ssr* aastiafactiaa. h c l i a i c a l l r 
asfaptaaatic carrlar stata iafactiaa ass 
astaklisaat U t s * laaar ia tast ia* af W* af 
ssraiascs S9 says aastiafactiaa at la .s c. 
Taaraaftar, rasalar latast iaal saassiss af 
t i t pachas**, cassias rccsrraat iafactiaa aac 
a v r t a l i t f aitka tk * papalatlaa, accarrac as a 
cyclic kssis af t» t a •«•««* iatactaIs . 
Cl ia icsl rscavcrr. rstakliaaaaat af t k * 
ssrsptaactie csa i i t isa , aa< aar iacic i t r af 
istast issl saassisc aaa t k * c l is ica l caars* 
of tk* 4is*ssa t * casvalcscvac* aara 
caarriaa*. 0atk] 

<TS> 
c a l l , 6 .F . , Tka tstralaaaat * f israsl r isk** at 
Taa ssclasr ts**r Plaats as tk * * i s * *a r i Pirsr i a 
•tkrssta. 

UTT. »».». Thasis, fa iaatsi tT af k**iasks 
( ta i tvrs i ty sf dakraska, Liac*ka, ra) 

Mak akaarral sarta l i ty * f Icktkysplssktss 
asaaa t k * iatakas sf tk* p a i n plaats ass i s * 
t» rapls saapllas ta lac i t ic * st skick 
callacticas car* raatiaaly mutt. tk*» tka 
effects af tk is sessile* sectel i ty ear* 
r*ss«*f fras :*asistrst iaa tkreeek llsesr 
rasraeala* tscaalaats, s les i f lcsM 
estrslsajsM * » f t * l i t i * s pat* e*saa*trst*4. 
Tk* see* ec'fsstants eeplls* t * seaplas 
cal lccts* I I i k 1 C isatksre sf tee tear as 1 
piss*, k s n i e i , rasalt*4 l e s issl f lcset l f 
eraatar ssrts l i t les se sel f see eat* , fees 
U t Isevsiat* eatrleasts 1 affects ef 
eetreieeeet e l tk la tk* pise* sere leeej 
c r i t i c a l ts Israel f ish teas tk* asterJs ef 

0 2 > 
Cairas. a.. J r . , a . r . calkaaa. S.J . acCiaaais, 
aa« P. Strata, ftaastic Ccraaisas Bases*** ta 
Sa**r* Stress *«ll«ais« aret*ly Sssletkal 
taaicaat Kspaaar*. 
ITT*, ester iMasrcas e e l l . , 12, t2J3-12e3 
( t i ra ia ia raiytacaeic las t i ts ta aas stat t 
aaisersity, leaartaaat * f Ha |«sy r • lactskars. »»» 

Saails, csneissis fcivtsctas Itaatai , aac* 
«ipee»J te acataly safelctkal cascaacrsti*as 
af p^iitrapkaaal ami tka leaecici ie , 
l - tr i f lssceatky.-a aitrepkaael |TPel, aaa 
taca i * acatvly lackal tkaraa* skacks. I k * 
saea spacias aara alse asaasaa t * acatcly 
seklvtkal ceacaatratiaas af siac fallaaaS at 
asaasar* te acataly latkal ceacastratiass af 
p-aitrapkeaal; aa< ta acataly sakletkal 
cescsetrstises af TF* fe l la*** ' ay espasare t * 
acataly latkal ceecaetratie— af siac. traas 
tract, SkUP) TPOTT», *er* aspaatl te acataly 
sskletkal caacaatratiaes af TFt ss4 tkes ta 
ee ecstcly latkal tkarael sksck. Basalts af 
tkes* etaeriavats iacicat* tkat aciar 
eipssar* te acetely ssklatkal tasicaet 
caaeeetratiaas aay racac* ser* i *a l t i e * far * 
seks«***Bt •saassrc ta acetaly la tkal 
ceaceatratlaes af a stcael t*sicaat «« . * . 
Basils S t * * * * * t» z isc | *2 | tka* 
p-sitrepkeeall, kat aaitkar pciec ar 
ceeceeiteet •spassre te ecately saklataal 
tesicaet casceetratieas iassras tkst t a * 
Bailee servivel t i e * far a latkal eaeessr* 
s i l l k* siSBificsMly s i tae** | e . « . , sssils 
atpeaai te e.2 i aa-kaer ICSO tat Tf» tk*a 
t iac(«7 | . ea****r , avmt acetely ssklatkel 
caecestretiaee ef e tesicaat eay 
siseificestly alter ssraiasl t i s * * f sseila 
te e latkal csecestrstis* sf s i i f fa res t 
tsrlcast f a . * . , aspsssr* te • - * i ei-kesr 
K M Tf» tkra a latkal iasa sf x i a c ( « l | . Ik* 
kreee tract aseessi ta aa eeetely sskletaal 
ceeceBtrstise sf T*> ssi tkea at acataly 
latkal tkaraa I slack tit ksre stssif icsstly 
s l tarai ssrrlasl f a t t e n s , fkstkl 

< 7 » 
Cslaa, p. , Tka Jeiet Kfect ef Teearratara as i 
Starvstlss ss tke anakaliss sf Triclses. 

1977. Oikss, » , H-n ( feiaarslty ef Cla 
leeiaay Bapartetet, Seetlsei) 

Use ckeese*, asfserei sketearspkicslly es 
plea area, eete fe l lesei ie elekt specie* ef 
t r l c l e i i s r i a * caepleta starvaUaa. tee 
ares-tiee csraaa a* ektaisei eere aeeaU** 
eipeeestisls. Is ceaees eitk sleple 



<T1> ?«*T. 
^ « i n - c t o * i c i l raactiaas tk* ralatiaaskia 
k»t»*>»a raectiea ra ta . t i « n i s t 4 as tfc* 
a * » f i e i * * t of aiaaaaatial leeraatfc. *at tka 
raciecacal af aafciaat t i M U M a t * l ia 
»»l»i* l M X Haaer. Tkar* a*s a t i H l 
ralatieaakip m o w tka rata af t *«r***k . 
i ts m t i t i i l t t t * taaaaratare eat t i t 
l istr ikat iae af aack spacias. ( la tk l 

<Ta> 
Caeaixa, J .a . , s.k. Laacasca, aat J.&. taaitsea. 
r n k i i H Te i ic i t * e» r ra* Cfcteriae. Cfcleraeiaa 
aal Taaaaratara ta staaa I larva* af tka teericaa 
lefcs»ar 9Bat«*S MtsICBFVS. 

»a7*. «at*r Pas. I I . t - 1 . 14, »t»J-1**» faaati 
Pal* 7r*aa**ra*kic last t ta t iaa , Beets aala. t»l 

Tk» Mffereet ia l affects a f fraa ckleriae eat 
c t l t n i i w aa staaa I laraae af tka (eericae 
l>»*t»r lORtns UXtICk«*S aara ieeestiaetet 
» -?**tisea*s flaa kieassar aaits. kepliet 
etlvraeiee aas »aca ta i ic tkaa carrespaatia* 
t > i : n t r M i M < af aepliet fraa cklariaa ta 
I ikstar larva* aitk estiaatat ICS« valeas at 
IS C a« «J.J* ac/1 epeliet fraa cklariaa aaa 
2. St aa/ l applies cklacaaia*. Tfca 
«T»»t«i*tie affact af teaeecatere aa tka 
o r i c i t r af fcatk fraa cklariaa aaa ckleraaiae 
»«s alse teaeastrata*. rseeser* t a epaliet 
fraa ckleriea at 20 C reseltet i a aa 
siaaificaat aar te l i t r »f taat ereaeisss. 
vkereas aaaaaara at M r rassltet ia aa 
* * t ieat»t ICSO valee a! 2 . M e c / 1 . k r e l i * * 
c^laraaiaa aaa caasitareklT aara taifcr aitk 
a> •st ieate* tCSO aalaa at 10 C af a.OO a*/ I 
•it at W C af O.Se * « / l . fSTl 

<TS> 
r t ra«5t*r , J . * - . • * * C.S. Tatersea, Varieties ia 
<»1*CT*J -er is t ic farias ia tka Seltea Sfciaer, 
«-T»"tV>!T»5 CTTSClftfas ( ! i ; c k i l l t , ia tka »•» 
»r-3svir«-*9va Scstia JarJer Xasie*. 

1*77. : » i ! u 3 r i e l i - f a t a r a l i s t , * 1 , 7*-77 
naia*. »11 is on "<alv*rsitT, Siale«v 9*partaest, 
Sect v i n e , *«* " n u r t r t , Caaata) 

ai(..l«tia>s of l O t m s o i i s :ITSPU«C»S 
i>ktkiti>« f ive lekes af varviac; l isaeleeical 
characteristics aaar tka * * * (resseics - leva 
S ia t i * k«t<ar t i * aot s«iea * i f te r * *c*s ia tka 
aaakar af tarsal ar pelvic f U rays ar i a tka 
naakar af scale raas afceve tka la tara l l iaa. 
Oe* la'«» ia tk* sarlas, u n « ' t lake, 
sseeertat a pspelaties aitk a siaaif ataatl; 
l*ver aaakar af lataral l iaa sealas. 
toaalatiaa liffaraacas la aaakar af * *a l f la 
rt fs ceelt aat k» ra latai ca taaaaratara 
liffereaces ar ta tiffereacas ia atkar 
liaaeleaical variables aat ar* pastslatat ta 
r a n I t fraa ersatic flffaraacas aaaa* tka 
siaslatiass. (*atk| 

Carr, v.». , Caltaria* aaa Traasalaatia* 
Ratskarr-Saasaa* 9aaka«s (kkstract Oaly) . 

f*T5. f rac . r a t i , fka l l f isk . kssa., *t, f 
(Rasncliasatta aarl t iaa acaiaar. t l t i a i a a af 
Faria* r lskarias, k n w l i lay. Ml) 

•ataaaa Ml mi Octakar, 191 j , 5.S a i l l iaa 
aaaka*s f saarafiaf 2.0 aa alas* t k * l r 
aatariar-aastariar i l i a , a*r* alacas la tear* 
•ataaaaa* Is tk* *st«r calsa*. tj (aaaakar, 
t k * aaai saralaal cat* ass SM a a* tk* aa*a 
s i n a f • * * * « • * aal i taraf is far aa* Jaa* aas 
• . • M . ( M t o f t * *k1*et* l t * ftaasiaa satar 
taaaaratsras aaa ica aaria* tk* alstar af 
1»7J-7*, ka« a * * r r i va l rata * f *9 f . Otkar 

katckvrT*saaaaa4 aiakaaa ai tk a axn raaa* af 
a-2* aa aara traasalaataa aat* aataral 
kattaa. kaeaaacy aas saraiaal a f skal l stack 
plaataC at a aatac taasaratan af *C aas 
araatar Ikaa tkat alaataa at 2 K . taatk) 

Cassisy. !<-. aas r .s. taka, Tka 
Caaaiaa far tka r isk C I U I I N M 
Ckaaaas ia scat* Taaicit i s i tk 1 

•catat TasicitT af 
CtUTIS aa« 
u r n aa* 

nii. *«11 . las t . 2sc L iaaaU. «. 21-12 
f fraaaUfa, lasscastaai. Tasaaaial 

Tk* M k aasiaa latkal rastaaa.taa.iaa € » k IX 
Mas af n a s i — asia* caaaiaa asaaksta far 
tk* f isk c a u i U S lacnsTss aara aatacaiaa*. 
Tka N I IC M ' l raaaaa fras a aasiaaa aalaa 
• f 10. J ass * < CM ia Jala. »»7J. <• a siaiaaa 
aala* »€ t . l aaa af c< is Haaiakar. 
Caatiaaaas f l aa as* stat ic tasacitf tasks 
carrias aat i a Jal f • * • * « • k K M aslaas af 
i-a as* sai to.J saa rasasctiaaly. t k * «• k 
IC SO aalaa fa r f isk accUaataa ta 21 C ass 
S.7 tiaas laaar tkaa tkat far f isk accliasta* 
ta IS C. I t i s saaaastas tkat t k * arias 
caaa* far sariatiaa af tka *» k IC St aalaas 
far f isk fraskly callactat fras t k * f i a l t i s 
tka sassaaal variatiaa ia straas tsasaratara. 
Ikatkl 

<7t> 
Ckaa*, *., t Ststr af twaalatiaas af a Sassil* 
•a t i far U tka l i aa r Lair* . 

1*77. Cak. lak. STarakiaL. aaaaaraa* «Tr . l , a* , 
a, ia a* . rLakarataira t ' tes laa ia sssstias* *• 
l ' t r a la aarssla Saaariaara, r a r i s , rrsacal 

Tka sassil* , calaaial r a t i far n H R s S a i a s 
SOCIUIS giaaaaaat kas kaaa faaW is araat 
asakars ia tka riser la i ra tfcaacal tor aaaa 
rasrs. aaasaraaaat* ska* tkat t k i s x*aci*s 
ess sraa at kataaaa I t aat J* C. tka astisas 
t * ^ - : ; . i j r a kaia* akaat 27 ta 2t C. Tfca 
sassal cycla i s cfcaractarisat kr tfca 
aaistaec* * f "aaafcataric" faaalas cassUe af 
r s i t t i a s araaraatlr asict ie asss after kaaia* 
srstacat sal* aass. Tk* accarraaca af s ict ic 
rafcatsetias aasaars t a ka s iaai f icaat l r 
raUta t t * afcart akataaariats aat fciafc 
aaaaUtiaa tassi t ias . »t ssff ic iast ly fci*k 
taaaarataras faaar W O , aatckia* rata* ef 
•a ts * • per cast af tfca rastlae «*as ksa* 
fceea a t ta iaa t . i s aaasar, fcirtk ra t * * 
•acraas* aitfc iac^aasia* taaaaratara sat 
peealatiee tea s i t r , aat ara sraksklr l i s i t a t 
»T tk* a aaaat af feet aaai lakl* Ik ia taa* ) . 
Is aateaa, k i r tk rates iscreasa sitk 
taeaaratere aat paaslatiaa tass i t r , tka sais 
l i e i t l a * feetar fceia* tasaaratma. te la * tfc* 
kast effleast tras tka aaclaar piaat at 
Ckiaaa, tk* saasa* af pcasasc* af 
f lMaTsCUM i s laaaar tkaa apstraaa fraa tk* 
plast, sat peeslatiea aass i t i * * are fciaker. 
facaaiary praaaetiaitT, aeeeaer, afcicfc is 
praaaklr l i s i t a i kr t*ml aaa i lak i l l ty , taas 
aat reack sraatar aslaas. kltksaak tfcaxsal 
pa l le t ! * * l*s*tk*es tea araetk stasia fee 
i t N i m i m status, tk* •ccestisasi 
taas i tUs af tk is r a t i far ar« tk* caasaaseBCa 
af river aatxaafcicatiaa. (tetk) fae> 

<7*> 
Ck*a, T . I . , caaa Caltar* * f Ckaasel Cstfisk ia s 
•eatat t f f laeet frea s r**«r Mas t , Tkaaas t i l l 
•estraeir. 

197*. rk .» . Taasia, ta iaers i t r •< tisaaaci 
ftslaersltr af t i ssaar i , Celeafcia, m 

http://rastaaa.taa.iaa


1 * 
<w> 

<ra> : r » . 
n H H l catfiak act* c*lcarat ia f l a a t i M 
cast* h • • M aero »r« at • paaac plaat 
e » l i * « caaataatr. Caatral f i s t aar* 
caltscvi ia. aaatkac tea xafciact a* aaaaal 
caaparatar* r*«is*s. ta tk* kaatat aatac. 
flaS sara safcyactat ta aa aaetaaa kl*k 
taapacatara af 11 C ia * at aat aat a tea af 
« . I C ta Jaaaarr. la t k * caatral a n , 
aaar*** uaatcatar* M t n a n aaca 2t .» C la 
Jaly aa4 I . * c la Jkaaacp. Pi .'las laaatt . 
araatk af caatral flak aaraatat araatk af a l l 
fiak i a tka> kaatat aacar kr 1.9 9- Bast 
•raatk ta ( to kaatat af f laaat a t astaiaat i a 
a n a > aitk a aaaa taaaaratac* af 12.1 C. 
• a r i a * a aiaa ssatk aaac-aiaCar acpariaaat. 
t ia ra aas a staslfscaat t i f facaac* i a araatk 
kataaa* fiak ia tfc* kaatsf aatac aal t k * 
caa t ra l ; , a i tk tka t ick la tka kaaaat aatac 
skaaia* araatar acaatk. Tka at**aca* 
taapacatara affact aas aaat ia f iaaat ia l 
t a r i a * early spria* aat saaaac. aiaiaaa 
r» l *kt af fiak aaiataiaat ia tka kaatat aatac 
f>t taa yaacs aas N l . l a; aaiiaaa aaiakt aaa 
2 2 « « aai taa a m aas aTl.7 « . tacslaal 
acs *5«. Tkara aas aa appacast ral t t iaaakip 
kataaaa sacaiaal aa* stack feat taasi t ias. ta 
tka lakacatacT tka kast araatk aal feat 
e*s**rsi*> fartac aa* aataiaet >y fisk raisaa 
at >• C. ikatklfST) 

Cke**, » . , •ieasecaatics af *tak Ckak aat talaftaa 
Traat. 

•a acacitat as aaate l . 
Teaaty-aisat a f SI aastraaa fiak saraiaal aaa 
22 af M lsaastrea» t ick sacaisat. at 
tacaiaatiaa t t * aaka aaiakt af apstraaa f lak 
111.9 a) aas siaalf fccaatlr laaac tkaa tkat af 
taaastraaa f iak < » . > « | . Tka saaa laaetk 
far apstraaa f iak |11.» ca| aas s i as ifkcaatlT 
skactac tkaa tkat af aaaastcaaa f iak I Q . I 
ca j . |Stl 

<S2> 
tkacry, » . $ - . C.L. K.cks*a. J . csicas. J r . . aa* 
J . I . staaffac. r r * f * c r * t , kaaiaa4. aaa t«tkal 
teaparatares af r isk a u l a * U s i s * laapecatar* 
Caalit iaa*. 

1975. fSsiaarsity af I l aka , 

Pealla*. asslBi lat t ** , »a* acaatk af * t *k 
eke» C«Il* * f f * P n i sal raiakaa f e a t IM190 
Sl l tsaxir i aaca letecelsel at face fact 
n t i a a s tMi iaaa , V I aaiiaaa. 1/3 aaalaaa 
aaf aara catiaal aat at varies* taaaacatara*. 
k i i iaaa fast ceasaaptiea rata* a f etak ckak 
at • . » . 12-0, » . » , aat 29-t C aaca €7.1. 
TJ1.1. taa.a, aat 219-9 cal/kcal f isk / fay , 
respectively. Raiiaaa faat casseepcia* rata* 
af raiakaa traat at M . t , ft.*, 15 . t . aat at 
reealstet teapetstsr* U * c t * e t i * a * a f W . t t a 
n . t aaca M . t . 7S.», e t . l , aat 75.• cal /kcal 
f l ak / ta r . talakaa traat cat*** •* 12-* aat 
n.9 ta n.t C eaaaaaat aaca af tka 
a a a i l s U * faa* tkaa taa traat raisat ia « * . • 
a i t IS . t C »tak ckak ass la lUta t akaat <z 
t> m af Ocafaa aaist yal lat f a t . faat 
u s i a i l a t l a a »r ckak sas aaslt lvalr ralatat 
t> taaaaratara aat iaaarsalT ralatat ta faat 
rat iaa. kaiakaa traat assiai latat akaat m 
at f isk flask rafartlass mt tka aariatlaaa ia 
taaaaratar* aat faat ra t iaa . »t aa» «i«aa 
f>at rat iaa, fraatk af I t a k ckak aas aaiiaaa 
at 20 C sat laast at • C. Craatk rata a f 
n iakaa traat aas affactat ar laac i l f kf tka 
aaaaat af faat istake aat aat kt taaaatatsca. 

<tt> 
C«ark>, *., l_ aarraa, aat a , scklaslsalat, ft 
laa* fars (ipssara t a R f laaa ts af tka Fact 
Calkaaa aaclaar raaar Ststlaa: f f facts taaa 
farcical aat *m*9l*r*»* af H a • i c n v n t s nicrms. 
1*7*. f rae . take. M a t . f c i . I f f i t . 5 a c . H, i f 
( ikstract aalft IVaska rakl lc favar H a t r i c t , 
Osaka, »aj 

T» aaalaata tka f a t a i k i l i t r af s t a t f i a t tka 
I i a * - t « ra ataasara a t f isk ta aff laaats teas 
ajaar plaats, f laat laa kacaa a f catflak aara 
saaaaatat i t tka l U a a a r i M*ar akacc aat 
ktlaa tka part Calkaaa taclaar faaac FUat . 
1 1 * •rsarlaaat lastat tkraa aaatks. lacaat ta 

WTI. Jaac. r isk . kas. N . Caa., I k . 2»»-JM 
p/iraisia ralrtackaic las t i ta ta aat State 
aaiaarsit t , kialaar aaaactaaat aat Caatac tac 
raaicaaaaatal Stat las. k ink tkara. « • ; «aiaacsitr 
af aacflaat. asaalacklaa taaicaaaaatal 
lakarac*rp, rrastkaca. M l 

Salactat taaaacstacas iacraasat far I f f isk 
apacia* ia a lakacacacr aratiaat akaai 
aedicatat ta 3 C i a n i m u teas 12 ta 27 C 
Taaaacataca acatacaaca* aaaaatat accliaatiaa 
taapacatacas katasaa 12 ta IT c far a l l 
aseaat tka taliscapa skiaar fMfSSPIS 
rtuscern>, raiiaa parck ipncft run icn i ) , 
raiakaa traat (SUM C k l M R t n , kcaaa traat 
( S U M n n t i l , aat ktaat traat (SkLCCUaas 
rakTIIkX'Sl. K J * . J3, ac M C arcl iaat iaa. 
pcafacret tasasrataras aaca laaa tkas tka 
accliaatiaa taaaaratara. Tka kiakast 
taaparatara pcafacascas accacrat at 
accllaatiaas af 2T. M . ac J3 c. Uaaai . i l 
( t t rasis ncaocnats ) . ssattat kass 
tncmmtm P tKTtUTasi . racksass 
IkkatkniTtS t m s T I I S ) , aal tka saatfia 
skiaac (•otiorts S P l l o r m a i l caasistaatlr 
sclactat tka kiakast taaparatacas akl le tka 
laaast taaaarataras aara prafatrat kf tka 
aslaoits. Piaal tasaaratara pcafacascas »*n 
asaally arsatac tkaa 29 c far aast 
castracklts, skaa* 2« C far aa*t eppr ia i ts . 
aat lass tkaa i> c tac salasaits. kaaitaaca 
taaparatacas iaeraasat aa accliavatiaa 
taaaacatara lscrasast. taaar aaaitsscas 
tastat at kiak accliaatiaa taaparataras I3t 
ta St q aitkar •asal la t ac ascaatat tka 
T-*a» appac l . t k a l taspacatara l i a l t af tkc 
saacias kr 1 ta 7 C, sklte aaaitaaeas aar* 
kalaa t k is apaar l a U a l H a l t akaa tastat at 
tka accliaatiaa taaparatara clasast ta tka 
saacias* f i aa l taaaacatara prafaraacc. 
Saaaa-tay app*r la tkal taaasratsra l i s i t s , 
fa l lsa ia* accliaatiaa ta tka kkakaat 
taaprratara at akick aa aartalitp accacrat. 
aara: spatfla skiaar. k l a a t i l l , sssttat 
kasa, aaf racftkass, 3t C; saallaaatk kass, IS 
C; raapfac* skiaar aat aartkaca kaasackax, 11 
C: klastaaaa aisasa. 12 C; staaaraUar, 31 c; 
talaacspa skiaar, 3t C; fa l laa pare*. » C: 
raiakaa t raa t , 25 C; kroak t raat , 2a j ; ast 
kraaa t raa t , 21 C. Uatk) p t ) 

<*3> 
Ckarrp, » .$ - , aat L R . Catkria, t f facts sf 
r M f t M c m i n trrtSCtSS ccaatk a* fapalatlaaa af 
tscimcnt con aat snipTKoccts ritraus is 
•star ral lsaiaa Tkaraal l *s t laa . 

1975. mcrakUl t e a l . , 2 , 1M-193 f f i ra ia ls 
Palrtackaic laat i tata aat Stata t a lca rs i t f , 
Ctstar far taalraaaaatal stat laa, kiackskact, 11 : 
Class** ssiaacslty, kapartaaat af t lc rak ia l * *? , 
Claaaaa, t q 

r U f O t t c T I R t a U f f i c m , • saj*r kactarUl 
•pacias i s sapaUtlaaa af aarakic, 
kataratraaklc kactaria is ssspallatsf aaaatlc 
•rata is prssast la lasgar saakara J* tka 

http://Uaaai.il


presence of aaaicipal s»w*«r an4 higher 
o s - e a t r a t i o e s of organic v a s t e s . l a vater 
f r » eonsol late4 svs tees ia l a ^ o n t o r y t e s t s , 
it *oeieate^ bacterial aoaelet ioa; after 
f i»?a«l a d l i t i o e n { eas a aalor cospoaeat 
a i t* th*raat t-Mitian m nol la te* aater. 
i n k e r s of 'SCHT'ICSI* CCLI and S T J i m c o r j i s 
•» i -» l . I* decreased in oropectioa to the 
• S^rnal lv- ia iacel iacrease ia F- nrTBSC!»%-
"»*«lts w»-e s i a i l a r ia t e s t s of vater froa 
•"t ~-* a-t?atic sysr»*s *f l i f f e r i e e antrieet 
c>st»^t. r. LTTWevps nredoaiaance aes 
r? i ic*4 a i t* ireater naoeets of orgaaic 
a t t * r i a l . The resu l t s sageest a asa-cheaical 
n»»*o1 for restoration of enteral egaet ic 
b i c t e r i * ! poealat iats ead redaction of 
-tt i*sir»ble s i c r a b i i l popqlatioas i c vater 
r- i»rl i»s . ((at*) (IPC) 

r*»rr», o . s . , s . » . l u r i d , t.u Sicksoa. s . c . 
»oe \ s . *at 1. Cairns, J r . , S igai f icaacc of 
« i » a l J r i « acid ia Free sr s idaa l Chlorine to 
t t» tvoi 'ance I 'spaes* of Spotted a a s s 
f«i:v3PT5»-TS ?T"CT-nITTS) an* Posyface shiaer 
(S-JTI;P:S t t a a t i s i . 

T«77. »o-ir. r isk. Ses- 9d. Caa., 3a, 1365-1172 
C i c i i a t a polytechaic l a s t i t a t a aed State 
T . ivecs i ty , f io loar 9epartne«t and Center for 
T-»irjnnent«l s t a p l e s , Slacksbarg, »«: V i r l i n u 
?3lTl*rNric I a s t i t n t * an-! s t a t e l e i v e r s i t y , 
vnvirinvental Scieace aai! Srgiaeeriag Preoraa. 
r i v i l f m i f e e r i n g 3*oartseat, l lac^sberg , Va| 

The spotted bass (nCtorr'.tOS PIPCTTUmS) 
an-! r->syface shiaer (IOTP0PIS •9PELI.0S), eken 
*t:»-»sed to success ive ly doubling doses of 
t->r»l residual cklorine (TIC) froa 0-»25 to 
9. aj u<i/l, j e n e n l l v avoided kigker 
concentrations vnen ecc l iaated aed t e s t e ! at 
f ire tesperatures froa t to 10 C. l o th 
so»cies avoided 0.05 a t / 1 T»c vkee accl ianted 
aad tested at a c am avoided 0.20 ag/1 T»c 
*t ?e an'! 10 r . Tariat ioas ia avoidance of 
»>• free res idaai chlorine (P»n ranged froa 
7.117 to 0.091 aa/1 (0.95 to 0.20 eg/1 TIC) 
petveen * aai 10 c . after tke i a i t i a l 
avoidance response, t i e rosyface skiaer 
r^n'iaaes to avoid tke reaaia isg hiaker 
t M i f i u I l e v e l s , a'lile s p o t t e i bass skaaed 
l?ss ivoi-Tance or noae at a l t . Tke saae 
b«h«aioral respoases oeeorred obea eack 
s o e ' i e s »*s eiposed to a s tab le coaceatratioa 
p . I S or 9.10 aa/1 TIC) for tkree successive 
! ) -« in observatioas. Tke avoidaace resooase 
• i s anst c l o s e l y i s s o c i j t - 1 oitk tke 
r i l - 4 i a t e d krpockloroas acid (ROCl) fraction 
•if ti>e TPT, »!sic» .tecliaed ( r e l a t i v e t o tke 
t>»r-*nt of TIC) as tke pfl aad acc l iaat ioa 
t»aa«r*rare iacr»«se1. avoidance to H0C1 
o c n t r v l betveen 0.^12 a<l/l |» C) and 0.011 
17/1 (}1 C) **en TIC aas betveea 0.05 aad 
3.21 a i /1 respect ive ly , avoidaaces did not 
o-r ir at tke 12 aad 19 c acc l iaat ioa 
t*acerat»res unt i l the HCC1 content 
rjnnris iao the 0.10 aad 0.20 aa/1 l i e doses 
soriassed the i a i t i a l TOC1 tkreskold level 
(0. ' i l2-0.01» »q/l) calcalated for 0.05 aa/1 
n c at K c . Tke ROCI content aay te tke aost 
iaportatit coast i taeat vi thin the TIC t o 
i i f l aence the avoidance response of ' i*h ia 
amounted aoaatlc s r s t e s s . (»o«k) 

<a5> 
Chervinski, J . , aad 5. Lahav, The Effect of 
' i p o n r e to tow Teaperatare on Pimjerliaas of 
loca l T i l l PI» (-ILHPIH »0»p«) (staindachacrl aad 
iaoortad TIt»PU (Tltkpl* TKLCMI) (Troavas) aad 
TIL»ri» MIOTIC* (tinnel ia I s rae l . 

197S. ^aai loeh, 2S, 25-29 (pish aad Iqascaltare 

9esearck s ta t ioa . X>». Israel) 

f e s a l t s of prel iaiaarf • i p e t i a a a t s o l TILkflk 
»"»I», t . TTICMI, 7. (ILOTICk a » T. HLCTIl 
(feeale) i T. imtk (sale) kykrids, are 
reported, r. mtx aad T. •OSSaWICI are 
•ore tolerant to loa teaperatares ia SI 
^eavater tkaa ia fraskaatar. T. IPIEl i s 
ta leraat t o loaex teaps tkaa e i ther T. 
VILOTICk or :. TjLCUi. Tke kvbrid of fspriaa 
are s i a i l a r to 7. kOTEk i K tkeir ta lacaaca . 
Tke a c c l i a a t i z a t i o a taaperatara a f f a c t s tke 
lever teaperatare to leraace . (lata) 

Chi ldress , J . J . , I f f e c t s of Pressate, Teaparatare 
aad Ctyeea oa tke Oivaee-CoasneptiOB l a t a af the 
eidaater Copepod C175SI1 PIIKEPS. 

1477. sar iae Bio l . (a. c a r . ) , 19. 19-2a 
COaiversitT of Ckliformia, sar iae Sciaace 
I a s t i t a t e , Saata larbara, Cl) 

5 . ?Piac»PS i s shoes to be a diaraal v e r t i c a l 
aiarator vkich spestds i t s daps belov a00 a ia 
tke oivsea a ia iaaa l<Ter aad a iarates to 
ska Hover depths (200 t o 300 a) at e i a k t . 
OiTien coasaaptioa aas seasared at 3 - 5 , 7 aad 
10 c aad 1, i a . 2a. e l , 121 aad l«1 at a of 
kvdrosts t ic prassare (1 ata corresponds to 
aboat 10 a of depth). Tke g 10 of tke eiraea 
coasaaptioa i s skoaa t o be hiaher at lever 
teaps aad aiaher pressaces. Ipdrostat ic 
pressare i s skevn to have s i e a i f i c a a t e f f e c t s 
oa tke oivaes-coasaaptioa rate at pressares 
as lov a s 21 ata . at a l l t e apex at are aad 
pressare combinations, s . N I K 1 7 S d i sp lays a 
very loe avtabol ic rate coaparad to 
sha l lov - l i v iaq copapods. Tke c r i t i c a l oxyajea 
part ia l pressare for t k i s species i s skova t o 
t e aboat 13 to 13 aa 9eo2 at 10, 7 aad S.5 C. 
Rased oa these data, a predicted r e l s t i o a 
betveea death aad oiyoea eoasaaptioa by t k i s 
spec ies off Cal i focaia , 0S», i s presented. 
Tkis skoas a higher o«roen-coasaaptisn rate 
at n igkt t iae depths aad a aach lover , 
p a r t i a l l y anaerobic aetabol i sa at daytiae 
depths, (aath) 

<t7> 
Ckittleboroafh, I . S . , Breediaa of P»»01.II3S 
LCPCipis CTSI0S ceorae aader la tera l aad 
Controlled Coaditioas. 

1976. hast . Joar. M r . freshvater l e i . , 27, 
a99-51* (CS1I0, Division of r i sker i e s aad 
Oceeaoerapky, Pestern teaioaal Lakoratory, Portk 
Seach, Pestera Australia) 

The incubation period of eaas of the eastern 
rock lobster varied inversely aitk aater 
teapetatara, being longest at 19 C (at days) 
and shortening tovards aa asyaatote at 25 C 
(19 days) , iken held at a constant 
tenperatare of 25 C aad givca abaadaat food, 
adalt fannies bred coa t inoss ly , averagiag s i s 
spaenings aad three a o l t s eack year. (ST) 

<8»> 
Ckristensen, l . o . , P. l aasea , aad P. Praadsea, 
Tke I n f l o e n c of Teaperatate on tka I a f a c t i v i t y 
of P i s c ima RE?ATlct v iraeidia to I M P i n 
Tn0IC»TTH*. 

197«. Joar. P a r a s i t o l . , 62, 691-701 ( l oya l 
feternary I kgrical taral Oatvetsity, Parasitology 
••search Croap, Copenhagen, Oennark) 

The niaiaga teaperatare for k o s t - f i s l i s g 
capacity (snai l l o c a l i z a t i o n , at'.achneat, and 
peaetratioa) by fiSCIOlk KtPITICi a l t a c i d i a 
van 5 to * C aad the opt i a an tesperatsre rtt 



betaeee 15 i H 2t c. Lack of kost-f ieding 
belo* th* uiaieea teaperetere coald be 
reversed by r a i s i e q the teeperatare. h c lear 
inverse re lat ionship was observe-* tetveee the 
eBviroaaeatal teaperatxre aad the deration of 
the host- f iadiae capacity of the e i r a c i i i a ia 
in fec t ing the s n a i l s . I t 9, l a , aad 2a c , 
t s e capacity ceased a f ter 2a t o 30. 20 to 2a, 
• i d 11 t o 20 boars , respec t ive ly - (ITC1 

<«9> 
Christ iansen. S .E . . J. B- Costloa. aad n-J. 
von^re. e f fec t s of the Javeai le Soraoae aiaic 
-»-51* (Utas id ) oe larval OevelsMeet of the 
• i 1 - - n k M I T i n n n r n s l l l l l g i ia Various 
S a l i n i t e s aad Cvclic Teaaeratares. 

i»77. «ariaa> P i o l . (a . Ger . ) . 39. 2«9-279 
f7aiv»rsi ty of Oslo, zoo log ica l a s s e s s , c l s o , 
vorwav; Take Taieers i ty "arise Labor a tor? . 
Peaaf ir t . (C: north Caroliaa State l a i v e r s i t y , 
depart sent of S t a t i s t i c s , e a l e i g b . IC1 

Sf fec t s o* 9 . 1 1 , 0 . 1 , sad 1.0 see aetkoereae 
( t l t o s i f : ZP-S15), • l avea i l e koraoae a i a i c 
which shoes ki«h a c t i v i t y e sa i e s t soae 
•coaoaical ly iaportaat insect pes t s , 
eso-ecially o ip tera , aere tasted oa larvae of 
f i e aad cra^ vBTT»noPA»OPE!rs g a t M s i I (toald) 
(•rachyora: laatkidaei fcoa batch inq ta tae 
f i r s t crab stage a»1er optiaaa aad s t r e s s 
c i n ' i i i o a s of a aaaaer of s a l i a i t i e s aad 
c v c l i c tempera tares . Three c y c l e s of 
•eaeeratore (20 to 25 c , 2 ! t o 10 c , aad 10 
tD 15 CI aad f ive s a l i a i t i e s {5 .0 t p t , 12.5 
ppt, 20.0 ppt, 27.5 ppt aad 35.0 ppt) acre 
vs<r1. These aas a s ign i f i cant redsctiaa ia 
sarvival of zoeal larvae aith iacreas iM 
o a ' e a t r a t i o a s of aethopreae i a nearly n i l 
coabiaat ioas of s a l i n i t y aad teaperatare. 
The f i r s t l oea l s t a l e aas the aost s e a s i t i v e 
o' the larval stages to aetkopreae ** v e i l a s 
t i s a l i n i t y aad teaeeratare s t r e s s , Except 
at 0.1 ops ia 27.5 pet s a l i a i t y , sarvival of 
the aeqaioaa eas eot s i g n i f i c a n t l y redacad ia 
9.01 or 0.1 spa aetrooreae ia aay s a l i a i t y or 
t isDeratexe: althoagh the percent a oe of 
abaoraal aegalope iecreased sader s t r e s s 
o e d i t i o a s . (lathv(*7) 

<91> 
rhong, * . s . , neat ( e s i s r a r c e of crastaceaas and 
rishes rakea Proa «c latake C u a l of aa 
rstaarine Poser P.ant aad Their predicted 
Sarvival in the j ischarge Canal. 

1977. Ph.0. Thesis , Texas »M ffaiversitv (Texas 
»*• l a i v e r s i t y . College s t a t i o s . Til 

"eat res i s tance t i a e s of 10 s p e c i e s of 
crastaceaas representing 5 f a a i l i e s aad *5 
f i shes froa 32 f a a i l i e s eere deteraiaed 
daring Jane 197* through Septeaber 1*75 to 
e s t i a a t e percentage s sre iva l i a the discharge 
c i a a l systea of the P.H. lobiuson Generating 
s t a t i o n , Sayc l i f f , Texas. AnIsals vera taken 
d i r e c t l y froa the intake canal aad placed at 
e t o e r i e e s t a l teaperatares . Iadivldaal 
rasistanoa t i a a s iacreased a i t n a* increase 
ia intake caaal teaperatare aad v i ta a 
decrease ia cast teaperatare. Rost aqsatic 
aniaals captarad at s i a i l a r taapetatares vera 
l e s s res i s taat to neat deatk i a April to 
s ld-Jsae tkaa ia l a t e Asgust aad septeaber. 
Te* species shoved a re la t ionsh ip tetsaea 
lad iv ldsa l res 1st a ace t i a e aad t o t a l length. 
Saeeer dischargr caaal tenptratarea above aad 
below the cool ing tovers sere aroaad *0 aad 
oader 35 C, r e s p e c t i v e l y . Tkree-k 1050 
teaperatarcs of aost organises sere eqaal to 
or greater than 35 C and 0.5-h 10100 
teaperataT's of aost spec ies s ere loser than 

«1 c duriag the saaaer (Jaae-Septesber)-
(lath] (V7| 

<*1> 
Cloera. J . E . , popalatioa svaaaics of CITFTcaoiAS 
OVkTh: A Laboratory, r i e l d , aad Caapater 
siaelatiue. Stsdy. 

W H . Ph.D. Thesis , sashiagtoa State Uaivecisty 
'••^hiagtoe State University, pal laae , s i ) 

k foar-part stady of the physiology aad 
popalatioa dyaaaics of CITPTOKUS a m i , a 
coaaoa phytoplaakter ia sosthera Kooteaay 
Lake, Erit ish Coiambia, i s reported. Cver 
the teaperatare raaae, S to 20 c . a a i i a s a 
s p e c i f i c arovth rate iacreased expoaeat i e l lv 
vith t e speratares . I t 21 c both the; aaxiaaa 
s p e c i f i c groath rate aad the l ight i a t e a s i c y 
reaaired for optiaaa growth were depressed, 
tbas saqgest iae a teaperatare i a k i b i t i o a . 
Phosphate, a i t r a t e , aad aaaoaiaa aptakes aere 
aeasared over the teaperatare raage ef 0 t c 
2» C aad at d i f fereat l ight i n t e n s i t i e s , 
r i e ld aad laboratory data eere iategratad 
into a aatheaatical aodei desiaaed t o 
s i s a l a t e the popalatioa dynaaics o f 
CITPTOeous OTITk ia toothers u k e lootaaay. 
1ST) 

<»2> 
Cloataan, D . c , aad D.A. sector , Soae Ecological 
Aspects of E»S»SI11S cirrtucRIDkEOH aright 
(Crastacea: copepoda) oa Largesoath aad Spctted 
Sass in Lake fort Saitk, l rkaasas . 

1*77. Joar . P a r a s i t o l . , t3. 372-376 (Oaiversity 
of Arkansas, Oepartaeat of Zoology, r a y e t t a v i l l e , 
»«1 

Certain eco log ica l aspects o f DSASIL3S 
C'lTlklCRisMon oa largeaoatk and spotted 
bass froa Lake fort Ss i tk , Arkansas, acre 
s t a i i e d daring Jaly 1«79 throngk 1971. There 
acre no s ign i f i cant d i f ferences ia t . 
C»»T»A»C»IDA»a» i n t e n s i t i e s betaeea host 
stns. t. Ct»T»A1CHIDAI0!1 tended to increase 
in abundance vitk the age of the hosts 
throagh the f i r s t 3 years, thea declined i s 
older hos t s . Raxiaaa abaadaace and egg 
production occurred duriag the site ear e o e t t s . 
Optiaaa teaperatsres for abnadaace and egg 
production ranged frua 2* to 29 C. There sas 
ao evideace of aatagoaisa aaoag E. 
CHTPkiCHIDklin aad other coacoaitaat spec ies 
of g i l l paras i tes . (Aotk) 

<93> 
Coles, S .L- , aad P.L. J o k i e l , Effects of 
Teaperatare on Photosynthesis and tesp irat ioa ia 
Reraatypic Corals. 

1977. Rarine Bio l . ( I . Gar.) , S3 , 209-216 
(Ravaii Ins t igate of 'ar in* Biology, Raseobe, III 

•easareaeats of pkotosyatbesis aad 
respirat ion ra tes of the raaf corals 
POCILLOFOfa BAKCOIHIS, ROPTIP0H VZIIKCSA, 
P09ITES CORPIESS* and roKl* SCUTA»IA aader 
control led teaperatares shoved tkat coral 
aetabol isn i s c lose ly adapted to asbieat 
tenperatare c o a d i t l o a s . Tropical cora l s 
aeasarad at ta ivetok , Marshall I s l a a d s , 
skoved greater priaary productioa cospared to 
aalntesnnca raguireaents a t elevated 
teaperataras than did subtropical v a r i e t i e s 
of the saae spec ies i a Ravaii . 
Photosyatkasis:respiratioa (P:U r a t i o s sere 
s ign i f i cant ly aad negatively related v i th 
teaperatare betveea 18 aad 31 c for a l l 
Havaiiaa c o r a l s , vheress s t taisatok t h i s 
rat io general ly skoved a carv l l iaear 



'» 

r»l**ioashi» for t h i s teeperatare t i m . 
Ft traoolat ioes of p: 5 teqress ioas on 
te*o*raterf»s t o 4 valae of 2.9 (es t iaated as 
• a ia iaae r»esired for loeq-tera fasct ioaal 
aat'ttr-Mhv) ca irc i** for Vevaiiae specieees 
wit*: psMished swper l e tha l t eavere teres . 
f»r Eaiwetok spv-ciaeas at teaoeratsres above 
2* ~» »ttre?olatLOSS si«49st«4 tkat le thal 
trsaeratsre? are 2 to 5 decrees C hieker tkaa 
f i r Seasiiaa cora l s . l a t e r s p e c i ' i c 
i i f » » r e a c « ia P:I teeperatare reqress ioas 
f i r Hawaiian corals corre lat iaq aitk ssper 
l» tha l tease-ratere to leraeces » r » described. 

<«a> 
rol»s*nt», » .T . , Behavior of vaskel lsaee *ry 
! ir ias »olk absorptioe aad Swis-^p. 

H 1 ? . » ." . risk r. Saaa Jour. . 2a, »e flew fork 
Stat* 3*i>arteeet of SBviroaseetal Coaservatioe, 
?«>liar, a?) 

Tiee lass* for i a i t i a l s iqas of s s i s - a p of 
IwMopinq asskellqeqe fry a a t i l a l l fry vara 
s a i a a i a i was 72 kr at I t . 6 c aid M kr at 21 
-. (ST) 

r o l l e t t , L.C., Pespiratory Physioloqy of Tao 
" i r b i i i l ^astroood n o l l s s c s ia t e l a t i o a to tkeir 
•col «j v. 

i«7<. ?h.D- Thesis (Oaiversitv of * e s Soath 
v»l»s, Australia) 

Thw causes of d i s tr ibut ioaal d i f fereaces 
betweee tvo s i s i l a r , c l o s e l y re la t ed , 
tarbiriid gastropods (BIIELU TO* go IT» aad 
11»*I»ELl» naoVLXTA) iekabi t ieq s l i q k t l y 
l i f e r e n t zones of tka rocky skora aad hsvinq 
d i f ferent bioaeoqrapkic d i s tr ibut ions ia 
t?eo#rate l a s t r a l i e a vatars aas iaves t iqated . 
A Mqher weight spae i f i c rata of oiyqea 
c^asusptioa aas observed for *I*tXLa i t 
taaparataras bataaaa IS to 30 C, aitb a 
• t r i a l s reached at a boat 21 C. Tka raspoasas 
of excised c t e a i d i a l t i s s a e aid fcaartbaat 
r i t e aar* s i a i l a r except that no rate s a i i a s a 
• i s observed over tke teaperatsre raaqe 
•eploved. »ay a«ed for a ckaaee ia tke rate 
of oiygen supply t o tke t i s sues (dae t o 
teapera'sre ckaaqe, save a c t i o s , a c t i v i t y , 
e t c . ) i n foaad to be se t by aa a l terat ion ia 
e a r l i a e oat pat. (FTC) 

T o l l i s s , S .T. , aqaatie t e c i r c u l a t i a a S ' i ta s s and 
tke Effect of Er.vironamt oa tke l a a a ' e response 
of :k iaae l Catfish (ICTHlSins PISCTHTOS). 

1074. ?k .9 . Thesis , Oaiversity of Seorgia 
e»niv»rsity of Georgia, atkeas, s») 

Is part * the study, chanael ca t f i sh sere 
aais ta ia- ia rec irculat ing s y s t e s s seder 
condition., of loe (15.» C) sad f l e e t s a t i e q 
( I S . * to 26.* C/2( kr) teaperatsre , loa aad 
hioh a i t r a t e , aad crovding aad starvation), 
e l t h i s tao seeks of introducing tke c a t f U h , 
t o t a l bacterial coasts s t a b i l i s e d at 10|B>») 
oroaaiaaa/al , risk ear* ieaauized aitk a 
f o r a s l i n - k i l l e d bacteria* aad aatlbodr t i t e r s 
sere aoaltored weekly for 10 s e e k s . oa ly 
those fisk aalataiaed ia loa or f l a c t s a t i s g 
teaperatsre reg lees daaoastrated s l g s i f i e a s t 
iaaano-depressloB. Tke otker eaa irossas ta l 
coadlt iosa s tad ied , akick are coaaoslr 
eacooatered ia i at a s s i s e f isk e a l t a r e 
operat ioas , did not coeproeise tbe ksaaral 
laasae reapasso. (ST) 

<ar> 
Colara, I . L . , ladaced spasaiaa of tke Spotted 
Seatroat, CTSCSCIOS * a n . 0 S K (Caviar) . 

1*7*. la rrocaediaas 5th kaaaal •orkskop sorld 
sarical tara Society beld at Ckarlastoa, SC, IPs. 
J1*-3M) (Teias Parks aad a i l d l i f e Depart sea t , 
lar ia* P u k e r i e s >esearck S ta t ioa . » a l a c i o s . TI) 

Iadaced spaaaiaaj of spotted saaaroat 
(CTIOSCIOB SIBB1OS0S) dariaa their aataral 
spasaiaa xaasmm aas eccoeyl iska* by i a l a c t i a e 
kaaaa ckorioaic aoaadotrapis. Thirteea of 31 
ia lected f eea le s prod seed l i a b l e s e e s . 
Osalatioa accarred 2t to 32 kr af ter 
i a f e c t i o a . v iab le eaqs resulted oaly skea 
aretaqe i a i t i a l o»a d iaaaters vara 0.«*2 aa 
or greater . Seas i scabs ted at 23.5 C hatched 
ia 22 kr bat larvae f a i l e d to saxaise to 
aetaaorpkosis. Eaas i scabs ted at 2s c 
hatched ia IS kr. tarsae held at 2* c 
coapleted aetaaorpkosis af ter 10 days, at 
which t i ae aa aaeraae leaetk of • aa had bees 
reached, (hath) 

<«•> 
Cordero, f . » . . J r . , Taxoaoay, Oistribatioa aad 
Seasoaal Occarraace of tke Eeass CaUIkOU ia tke 
Tic ia i ty of tke Seto Ssriae l i o l o e i c a l 
Laboratory. 

1*7(. fab l . Seto Bar. l i o l . Lab. , 23, 237-25* 
(Kyoto l a i s e r s i t y , Seto Sariae l i o l o e i c a l 
Laboratory, l y o t o . Japaa) 

Tea spec ies of SkUIkDlk, a red a l e e , acre 
co l l ec ted sear tke Seto Hariae l i s l o q i c a l 
Laboratory froa aroaad Takashiaa I s l e t ia 
Kaaayaaa bay to Batakeliaa Islaad ia Tsaabe 
say. Tke aost coaaoair occarriaq aad 
seeaiaqly aost eas iroaaeata l ly to laraat aas 
c . o t l o i c i T * while c . MPILLK* aad C 
r»lc»T» sere rare, i l l beqaa to appear ia 
the loser i a t e r t i d a l t o tbe skallow 
s a b l i t t o r a l l o s e ia aataaa, qroaisq s e l l fro* 
spriaq to ear ly soaaer of tke followiaq year, 
aad disappear i s l a t e sseaer whea tke water 
teaperatare reaches 2* c or sore. Soac 
factors affect iaq tke qrostk aad d i s t r iba t ioa 
of the qeaas ia tke are* are br ie f ly 
discussed. ( I K ) 

<*a> 
C o t t r e l l , * , , Tke I*aaae l eseoose of rla i ce 
aiEdtOIECTtS PU7ESS* to Tissee Parasi tes 
(abstract o a l y ) . 

197«, Parasitoloqy, 73, 3 (Riddleses aospita l 
nedical School, Departaeat of Iaiaeoloqy, Loadea, 
Eaqlaad) 

la esa laat ioa aas aade of tbe keaoral iaasae 
response of p la i ce t o three t i s s a e paras i tes , 
•a t sra l aad e iper iaee ta l i a f e c U o e s s i tk tke 
setaccrcariae of CITrrocoTTLl U K « aad 
tmrioocomt joimom iadscad . 
teaperatsre-depeadest prec ip i t ia ressoaae ia 
tke p l a i c e . Pkysico-cseaical 
eharacterixatioa "f tkese aat ibodies 
ladies ted tkey «ara I q l s l t k a ao lacs l sr 
weiqkt of 900,000. Plaice i a f a c W s i tk tea 
keaof laqel late TtTfllOSOH PUT»i*at ksd 
elevated l e v e l s of sersa b a t ^ - e l o b a l i s s , sad 
t k l s aay be associated a i tb aatlbody 
secret loa t o tke parasi te . 1 proaoeaced 
seasoaal var iat ioa i s tk* aaabara of T. 
PLtTESSlf i s f ec t ed f i s k poiated to a 
teaperatare-costrol led i s s a a i t y to tkeae 
tryaaaoaosea. (kath) 



1 * 
<e»o> 

<131> 
ro*»»»t. C.C.. Told Shork ta tea* t i c oreeaisos: 
eai la ic* far Pooer-Plaat s i t i * * , *esia* . aad 
oeorat iaa. 

1*77. <«cl»ar safety. ' • • H«-3a2 (Oak lidee 
•atioaal u b m t K r . Eaaireeaeetel scieacos 
" i n i t i o * , oak Pidee, T » 

Treeless of eold-sksc* daaeees ta eaaatic 
»r«aaisas haa* arise* at sea* ceedeeser 
o o l i a e - M t e r disckarees af tkacaal raeer 
stmiaas »»»» the oars-water releases • * * * 
ssd*ea;y tersiseted. The kasis far sack 
daaaee lias ia tee eipesare af casilaat 
oreaaisas ta a rapid decrease ia tesperatsre 
aid a sistaiaed espesare ta laa teaperatare 
tkat iadsces •baerael behavioral at 
•hysioloeical perfecaaac* aad aftaa leads ta 
deatk. altkeaett sea* saectacstar fish k i l ls 
fraa col* skack baa* eccarred, t k * proseat 
kaoeladee of the kyiraal ie aed feialaaieal 
processes ia*ol*ed -«a provide eaideace far 
the s i t ia« , eesiee, aaa operatiea af 
pieor-plaat cooliaa systeas ta a i a i a n a tk* 
Ukelikeed af sieaificaat cold-shack affects. 
Preaeetiae; cold-shack leasees is oa* 
nasideratiee ia aiaiaixiaa overall 
neiraeaeatal ieaects af peeer-pleat caaliaa 
•ad ia kelaacie* p i * at casts aitk 
vsairoeeeatal beaefits. (lath) 

<19i> 
Coatait, c . C , Coapilatioa af Teseeratore 
preftreaee 9ata. 

1*1*: 1"77. COPr'Ttoaaa; josr- »ish. tas. H . 
Cae.. 3a, 7?*-7»5; raairooeestal sciaacas 
Division Psblicatioa fe . • • • . Oak Pidee latiaaal 
Laboritiry (Cat aide* setieeal laboratery, 
' n t i n u ' i t t l Sciaacas Sivisioa, Oak Hidee, TI) 

Tk* report briefly saeaarizes carraat 
iaf iraetioa fraa f ie ld aed laboratory stadias 
oa teaperatar* selectiea by fishes, aitk a 
t i knut iaa of f iaa l teeperatare prefereada 
u d appar aad loser avoideace taapatataras. 
(»ath) 

<107> 
Costaat, C.C., •a) S.S- Talaaee, Thereat effects. 
' •77 . Joor. eater f o i l . Csatrol pad., »e, 
1J»7-la25 (Oak Pidee Patiaaal Laboratory, Oak 
Pi«*e, T « 

The 1*7* l i taratate as tkeraal affects oe 
• laat ic oroaaisas aas reaieaad teder tka 
cateoorles: reviews: site stadias: 
prodacers; coasaaar reprodoetioa, 
developaeat, act iv i ty , aoraholosy. 
dlstr ibat ioa, tkaraal toleraace, sensitivity 
ta coebtsed stresses, teaperatar* selecties 
u d avoidance. M l predater-piey relations: 
decomposers; diseases aad parasites; as ' 
beneficial asaa. (ST) 

<103> 
craddicft, D.t . , lapact of Cooliae aetata oa tke 
•aaatlc lasaarces of the Pacific fortkaest. 

1*7*. nat la* f ish. t e a . , 31, 27-3* (Patiaaal 
lar ia t Piskerles Service, Portheest fisheries 
Ceatar, Seattle, »») 

Tke preseat aad predicted fatare aoatces aad 
aliases of cooliae eaters retaraed to tka 
• • r ise eeviroeaeet i a tke pacific eortksest 
ate descrlkod. Tke physical aad sekaeeaeat 
bloloolcal effects are reeieeed. I t Is 
coacladed tkat tke iapact of tkeraal a . ' lae t t 
oa tke eariae resoerces of tkis area Is 

presently sasl l , as tke balk of e lectr ic 
poser is free kydrapaaer eeaetatiaa. BT] 

<iOa> 
Crais, J . * . . Seaseaal ckaaees ia tke Dap aad 
liekt Icl iwitT ef U a l t J*rck, PMC* PualaTXLIS 

i*T7. jeer- risk t i e l . , I I , I f l - I M (rreskaatar 
l ialeeical Assaciatiea. Perrr Basse, Par Saarer. 
lakleside, Ciaaria. *aelaad| 

PEK1 m t l l T I l I S L. acre caaekc kp s i l l sets 
*e* t f 1 kr over a 2*-kr period eoetklT fraa 
rearaarr H " aatU. Jaaaarp t«7>. Ta* 
aasjkers caafkt iecreesed a i t k rise i a 
teaaeratare. Tk* aeatklp catck ( ia 2* kx| 
aas related to eater teaparater*. TW 
t*ap*ratare was based ea a aeae valao for too 
irptks at ekick tk* acts eece aperot »•«- tk* 
ktakest aaaket ef f isk aere caasbt i a aaaaist 
|>M| at a teaparatare of 1*.$ C aed tke 
leeest is Jaaaarp at a teeporetere of i . l C. 
•arise tk* eister aeotks percfc aierated lata 
deeper eater altkaaek sea* f isk eere s t i l l 
caaakt ia saallea ^ater (1 t o a a| • Pexck 
eere ectiwe a t tory loe l i o k t iateasi t ies. 
aowaaer ckaaoes ia aisoal sarface irradiaace 
(•00 to 700 eel aad aster c la r i tT cassad 
iaaerse caaaoes ia act ia i tp . Oalp jaae did 
aot caafora to tk is patters aad i t eas 
preseaed tkat spaeaiee; kekaviar sas eC 
priaarr iaaortaaco. I t is saeeasted tkat 
iacreas* ia eatropkicatiaa a i t k i t s effect as 
aster c lar i ty eeaales fish to aecoae sere 
actiae dariao tke dap ia tke sesaer aoatks. 
Ta«T * c * *kas able te a t i l i s e food so*tees to 
a aaxiaae at as optiaaa period for f eediae 
•ad aroatk. (tatb) (ST) 

<105> 
Crasskaa, U ! . , pkpsioloaical aad sekeaieral 
teactioss of Pisbes to Teseeratare Ckaaoe. 
l«7t: 1*77. C05P-7t04e«; Joar. Pisk. t * s . I d . 
: • ! . , J», 710-73* (Jeka t. Pierce Poeadatios aid 
Tale ^aiaetsitp Sckaol ef Bediciae, Pea aaaca, CT) 

Teleost fishes possess a central aereeas 
spstes taeraoreeslatorr aeckaaisa reaarsaclr 
s ia i lar to tkat of other aertecrates. lapats 
fros peripheral aad aaterior krsiastea 
tkerascessitiae eleaeats are iatearated to 
effect approprUt* tkeraotoqaletorp 
respoases. Tke iatearated oat pat siaaal froa 
tk* tkeraoreaalatorr ceater also appoats te 
proaide aa la pat to the respiratory systea. 
Short-tore deeiatioas froa a eiaea 
teaperstara alter respiratsry r*?aire»«st«, 
prod ace acid-has* iabalaace, aad caas* 
disterkaaces ia f lsid-electrolyto reealatiea. 
leclisatioa to a aivaa teaperatar* iaralaa* 
chaaees that coaatoract tkese di*tarkaaces. 
(lath) 

<10e> 
Crasshaa, i - I . , Effect of lapid Teapertara Cfcasae 
oa leas tody Teaperatere aad 6111 Peatilatioa ia 
Carp. 

1«7«. »aer. Joar. Pkyslol., 231, (17-M1 Rale 
Oslaerstiy Sckocl of nedlciae, * * * lavea, CT) 

Oariaa the f i r s t alaates m coollaa after 
traatfar of carp, C f f l i m C11PI0, either 
froa 2$ C satar to a calorie*tor at IS c or 
froa 15 C to 25 c, aeaa body teaporotate (Tb) 
chaaoed rapidly, vkile dorsal aascla 
teeperatare (Tda) cfcaaoed oaly s l loht iy . Ida 
chaaoed faster darlaa keatlee tkas darisa 
cooliae. Ckaaaiae teaperatare of iaapire^ 
aster (Tlaspl aad body sat fee* (Thai hath 



e ' f ec ' ed r e t e - s - - S - t i v e chaeqes ia q i l i 
vee* i lat ion (TG) , alttoeqti Tiasp eas sore 
e f»»ct ive . Decreases i s ?iasp or Tbs 
ocodace* decreases in vc vki le increases ia 
Tiasp or Tbs bad aa opposite e f f e c t . The 
observation that the f i sh respiratory svs tes 
is s e n s i t i v e t o the r*te of chaaq. of 
external teeperateie provides evidence tot 
t!ie eiist .*ace of peripkeral tkeraal iapat to 
the svs tees re«nlatinq respirat ion in t e l e o s t 
• i s h - .T7CI 

C u l l i i e r , j _ i _ , ead t . o . Tireer, l a r v a l 
3ev;l>p»eat of »ke 9eep-eater aood forinq 
bivalve , Tt?.CP»Ka .IkB-MCk Piekards ptollasca, 
• i v » l v i v , Pholadidee). 

1*7->. l o b e l i a , 15 , 1»»-161 (Harvard d i v e r s i t y . 
•i";'»i o? rsspactt iT* Ioolo<;/, caabridee, Ml 

>!<ilt TTlOPFj-a ITHCTIO. ottaiaed froa 
Iib^ter pots s ' t a t a deoth of TOO a r « l e s s c i 
qmete-; in t>" laboratory vhea tbe «at«c 
tftaoeratere *as raised froa • to o C. '^rri 
wr# rarely obrerved » t spaened eqer 
lev l - jped , sevcestin-i ia teraal f e r t i l i z a t i o n . 
lirT«» reared at • aad *"i C ead 31 ppt 
s i ! i p i t y vere free sviaainq ia *0 to «9 hoars 
ill 29 to 2« hours re spec t ive ly . Svieainq 
l ) t u » held i s t a l l culture v e s s e l s 
cansreqited in a horizontal band abere tbe 
tveperntare n s 11 to 13 C. (ST) 

( 1 W 
- v j i c t n , » . » . , S.P. s t i e b e r , and P . I . Cvaocara, 
Si-ner Teeperatare Tolerance of Selected Species 
of l i s s i s s i o p i ?iver nccl inated Tooaq of tfce Tear 
» i sh . 

Ml. romp, Biochea. P h y s i o l . , Sea, 91-B5 
( 7 » i t » r s i t y of Viscousis-Ma Claire , Departaen'. 
or Siil-Kiv, taa Claire , »I| 

The teaoerature tolerance m deteraiaed for 
eiqht species of yoanq of tbe year f ish takea 
*roa the Mississippi Piper during periods of 
hiqfi snuser temperature. Under the 
experimental c o a l i t i o n s described, ID50 
v i i i e s »ere deternined a s fo l loas : D0BOSCR* 
C»P»BI»!H1«, 2».5 C; IEPOHIS enCPOCRIIUS, 28.5 
C: 'SOT, 13CI1S, W.« C; nPlODITOTOS 
5»H"I».", 32.8 C; Roto*' CMTSOPS, 33.5 C; 
CIPPIODSS C»tPM, 35.J C: RICBOPTEtOS 
SIIRCID'S, 35.6 C; and ICTILIt'lS RElnS, 35.7 
C. l»«»h| 

aed Teaperatare oa K'Liaes at l a t i ons Close to 
Raiateaaece. 

1«77. joar . Coap. Phys io l . . 1KB. 1*1-202 
n a i v e r s i t y of Sottisqkaa, Oept. of Zooloqy, 
Rittia^haa, Enqlead) 

Data re lat iaq to qroetk ia qo ld i i sh at ra t io* 
l e v e l s very c l o s e t o aaiateeaace vera asad t o 
c a l c a l a t e aaiateaaacv r a t i e a s aad food 
coaversioa e f f i c i e a c i e s |K| ia e a e r e e t i c 
t e r e s . The re ia t i oash ia batvaani aaiateataace 
aetabol i sa and teaperatare ass l o e a x i t k a i c , 
aitb a 019 of 2.2 (12-2* Q . 1 s i a a i f i c a a t 
pos i t ive ratlatioaship aas apaaraat betaaxa 
the aataral loaaritha of K aad r a t i o * on 
akich tke inf leeece of teaperatare i s 
e « » i » o r . ! . Th» aoaaiaaj of t h i s ia re la t ion 
*" l e e : iadiaqs of other aorkers i s 
d i s c s s sed . ( lath) 

<111> 
3av i s . a . J . , Dis tr iaat ioa aad Tvaperatsre 
adaptatloa i a the Telesst f i sh seaas «I9!SIS ix . 

1*77. -lariae B io l . ( I . S e r . l . «2, 31S-32C ISaa 
Traacisco State 7 a i v e r s i t y , Oeaartaamt of 
Sioloay, Saa Prancisco. C») 

l loaa tke California coast there are three 
i a t e r t i d a l s p e c i e s of the i|e~.as CIHCBSI* iC 
eLesiPS, c. nttzi. c. RorrutTtasisi . These 
spec ies have d i s t i n c t bat overlappiaq 
d i s t r i b a t i o a s . Col lect ioas aere aade 
seasonally froa three areas , tach c o l l e c t i o a 
aas divided i a t o tvo qroaps - a c r i t i c a l 
theraal aaiiaaa aad aiaiaaa aere deteraiaed 
for oae qroap aad the other atoap aas tested 
after a 3 Beck acc l iaat ioa period. The three 
s eec i e s shoved qeee t i ca l ly d i f fereat 
adaptatioa a b i l i t i e s aad these aere 
correlated a i t h spec i e s d i f fereaces ia 
l a t i t a d i a a l d<j tr ibat ioas . The spec i e s that 
eiperieace*- the aidest seasonal teaperatare 
raaqe pr'.ved capable of ant ic ipatory 
a d i s t a e n t to teaperatare vki le tke tae 
e iperieaciaq s a a l l seasoaal ckaaqes slioaed 
oaly react ive adjustments. Tke spec i e s a'.tL 
the e ldes t d i s t r i b a t i o * shoved tke qreatest 
a b i l i t y to adapt to teaperatare e i t r e a e s . 
kfter 1 seek acc l iaat ioa a l l three s p e c i e s 
demonstrated d i f fereat aecaanisas f jr heat 
aad cold adantatioa. (tatk) 

<112> 
Tavisoa, i . . HTM* RTIUIat: Beqalatioa of the 
l i f e Cycle by Tine and Teaperatare. 

i j b r w s V i , ' . P . , Roe t o Calcalste the Cptiss l 
neasity of Pood for f ish t»-vae . 

1976. Environ. Bio l , r i s k . , 1 , 87-»« (kcadeay of 
Kqrioiltare and Technology, I n s t i t u t e of 
Ichthyobioloqy and f i s h e r i e s , Olsztye-Kortovo, 
Polmd) 

The feediaq aiaiann 
vhi te f i sh larvae, CO 
53-70 plaakton in^ 
of plankton aas O.OO 
The feedtnq o p t < e » 
plaaktor, indivHaals 
f ir larvae starved t 
v i tcr tearetntare ca 
fvedlaq optiaaa. »t 
optiana va» 155 indi 

at « to 12 c for 
•ttenwos i h n r r T n s , e*s 
i d n a l s / l , aken the veiqht 
• nq per i a d l v i d n a l / 1 . 
at 13.5 C vas 200-260 
n and vas t v i c e as kltjh 
or 15 days. • Jrop ia 
ased a decrease ia the 

(.5 C, therefore , the 
v idna l s / l - fifC) 

, 1 l i > 
Daviei , P . * . , and S.I . Rassey, (aerqy Conversion 
' f f l c i e a c T in f i s h : The influence of food l a t i k e 

197«. Science, 19«, 619-620 (Oaiversity of 
Vernont, Departaeal of Zooloay, l a r l i a q t o a , VT) 

RTDBk RTRmt, a keraapkroditic fresknater 
coe lenterate , reproduced ase iaa i ly a t 2* c 
and sesaa l ly at 15 C. The appearance of 
aonads beqan 12 days a f ter t rass fer froe 2* 
to 15 c aad vas coaplete 35 days a f t er the 
teaperatare t r a n s i t i o n . Testes appeared 
before eqqs. f i f t y percent of the aatare 
eabryos saiataiaed at 15 C hatched by Jay ( 1 , 
bat they had a lov level of s a r v i v a l . Pi f ty 
percent of the at tare eabiyos pretreated for 
froa 5 to 25 days at • C hatched by about day 
• 5 r and theee had a hiah l eve l of s a r v i v a l . 
sabryos aalatained at • C for loaqer periods 
(55 to 85 days) aecueolated in a prehatchiaq 
!<tate and hatched ai th • hiqk deqree of 
synchrony approximately 7 .5 dais after reta in 
to 15 C. populations deiived froa aealy 
hatched polyps acre refractory to M I 
induct ion for approximately 120 days . Tbe 
srates i s va i l adapted to ensure a reqular 
alternation of reproductive nodes ia the 
natural environoent. (lath) 



<113> 

<111> 
9«w»$, r . J . . I . *ooa, *ad J . LaClaire, 
Fkotosvntkvtic ••saoases of tk* »*d Hen, STPaE* 
9TS7I>oa>IS €»ulf*a -, l i i « t o » (Ciqertiaeles). 

1 1 » . Sai l . larlae S c i . . 2«. «*7-n73 fOaiversity 
of Sent* Florida, Taapa, r t : Oniversity of 
' a l i ' o r n i t , Berkeley, Ca) 

»TM*» p*SCiro»"I5 aas collect** dariaq fn* 
sj a»*r aa-f viatar froa a protected esterry 
»i« an exposed skere oa tk* *»st coast of 
f lor id* . Tka pltats skowed broad tolerances 
t j l i»kt intensity, t*nperatare, a ad 
sal ini ty , analysis of variance iadicated 
sieaificaat differences ia tolaraaca to liqk? 
int«*xi»y aad sal in i ty , bat aot teeperatnr* 
between plaats f toa tka tae sites aad 
seasons, xexa'ltx of vzaeriaeatx asiaq 
fjr»y-*iqkt coBbiaatioes of l iqkt- iatensity, 
twovrater*. a-j-l sa l ia i ty saqqested 
siqaificaet differences ia syaerqistic affact 
bataaaa plaats froa tka tao s i tas. Tk* 
et+ority of plaats, aicapt saaaar spaciaaas 
frsa tk* cotstal s i t a , kad aazissa cat ax of 
aapnreat okatasyntkesis at 2* to 32 C. 
(iota) (ST) 

<11t> 
ia r i tr toaj ici . J . 9 . , Characteristic-: awl 
Distribution of Fostlarva* of aGOROPSIS 
r«It1»»sis (Mavis, 1»»2) Jordan aad Everaaaa. 
Itaa m l T l i r t i n i C I CTRIifGIMI Sai t t , IMS in 
•t lnntic l i : « s of ttaoatiaa (Pisces). 
H V . »hvsi?. »lv. sac lrqeat. Ciaac l a t . 
f t tc . l , 3««, 309-317 ( l i s t . Biol, itar., Rar 1*1 
f U t a , kcavttiaat 

airokoloqical characteristics of postlarva*, 
a to 20 a* in lenqth of kCOHOPSIS CRtlOEISIS 
and at postlarva*, J to 27 aa of IkinEITCIO* 
CltBTSGRsRI *ra qivee. Tk* raaq* cf 
tenoeratares at wkick tk* post larva* a*r* 
o l iected aas 6.7 to 12.* C for ». CRILonsiS 
an* 11.7 t» 13.2 C for T. C O i i l i t c m : tk* 
r iao* o* sa l in i t ies aas 32 . * • to 33.42 ppt 
an) 33.2* to J3.32 ppt raspacti»*ly. Tka 
rvsalts obtaiaad iadicate tkat tka spaaaiaq 
o* botk species ocean at laast tetveea 
Oeober to fave*b*r sad Jaaaarv to febraary. 
(•atb) («0» 

<m> 
'a Joirtheere, J . , aad H. fan de foorde, Tk* 
9 'K ikatioa of n t C l H I l r o n m ia Raa-Rad* 
Therail fatars. 
l»77. leer. Joor. Trop. *.«d. Ryq. • M, 10-15 
( 'a tk i l ick* oelversity Leaven, Sckool of Pablic 
Realtk, Leaves, Balqite) 

Tka disekarqes of H tkcraal pollatiaq 
f ictor i*x act* *xaaia*d for t k * occarraace of 
meiEv ik r o n t l l , t k * caasativ* aqeat of 
priaarr a**b*.c eeninqoencapknlitis. Save* of 
tbvse asters aara skosa to karbor tkis 
aio*b*. of 22 «. r o t l t t l iaolatas, tkra* aara 
kiakly v i ra lmt for l i e * akaa iaocslatad 
iatreaastl ly. Tk* tkra* pttkoqeaic ctraia* 
aara isolated froa tkra* different placas 
dttlaq taaaar. ^or* I . fOWlffl aar* foaad 
'ar iaq *aaa«r tkaa i a aiatar, abick coald b* 
attribataa to tt>* loaar taaaaratara tsrlaq 
* i i t « r . Tka dlstribatioa « * * • • to b* boaad 
t> tka cooliaq aatara of oldar factorial sad 
is aot r**tr lcted to oa* trpa of factorr. 
Tk«r* ara ctroae iadicatioa* tkat tk* 
lsolati->a of soaaatkoaaaie saroposltiva 
strain* froo ia t * r l a aa iodicatioa for tka 
occorr*Dc* of patku**aic * . rO fL I t l . (tatk) 

<ii*> 
4a Rarck, B.S.E., Tk* Effects of Vkotoaariod a ad 
Taaparatare oa tk* Iaaactioa aad Taraiaatica cf 
3apro4acti** bastiaa Stage ia tk* Fr*saaat*r 
kapkipod RTkLELU 1ZTK1 (Saassaral. 

1177. Caa. Jour. l a o l . , 55. 15»5-t»00 
(bapartaaat of * isaart*s aad Eaairoaaeat, 
riskorics aad Sari a* Service, fraskvater 
last i tate, l iaaipea, Saaitoba, Canada) 

Tkra* ezaariacats, oa* aa tk* iadactioa of 
reproductive restiaa steae aad t»o oa i ts 
teraiaatioa, * « * perferaed to det*raiae tk* 
• f fects of varioas coabiaatiaas of 
teaperatare aad pkotoperiod oa tk* iadactica 
aad teraiaatioa of re prod actio* ia RT1U.CL11 
»IT»C». Tbese sbaaed tkat oalr Pkoteaeriod 
detoraiaed ekatker reprodactia* vas coatiaeed 
or discoatiaaad bat tkat teaperatare 
iaflaaaced tka rata of a l l caaaaes. 
ladactioe of reprodactiaa, tested over tka 
teaoeratcre raaae of 12 to IS C. occarred 
faster i t ki?i*c tasperatara^. I t i c 
believed tkat altkouqk pkotoperiod i a tke 
aaia cae ia tke iadactioa aad U n i i i t i n of 
reprodactioa, active reprodactioa takes tlace 
•kaa eaviroaaeatal teaparatares are 20 to 2a 
C, siace optiaaa raprodaetioa aad exostk 
rates occar ia tkis raaq*. Tke adaptive 
advaataq* aad tk* bioqeoarapkic var iab i l i ty 
of tke photoperiodic raspcase ara discassed. 
(katk) 1ST) 

<117> 
da Tlaaiaq, » . , aad c. ?aqaette, Pkotoperiod aad 
Taaperai ire Effects on Coaadal leqressioa ia tk* 
soldea Skiaer, aoTtu.TOxos CMSOtEOCAS. 

1977. Copeia, So. * , 743-797 (Ra^qaette 
iniversitT, Ocparteect of t ioloqf, Rilaaakce, H I 

Tk* stadr *as aadertakca to deteraia* aketker 
kiqk i n w t teaperatares as vei l ad 
dccr*asinq daflei'qtk ar* iavolved ia qoadal 
reqressioa of qoldaa skiaers. * 1SL:*C 
pkotoperiod aad teaperatare of 27 c resalt*d 
ia testicular reqressioe dariaq rebraarT aad 
ovariaa reqresaoa dariaq lovaaba:, Jaaaarv 
aad rebraary. Tbas kiqk teaperatarei acted 
iadcpeadeatlT of short pkotoperiods to iadac* 
qoaadal raqressioa. Coaadal reqressioa ia 
vild popalatioas of •OTERICOIOS ia soatkera 
•iscoasia occurs dariaq aid to l a t * saeaer 
vkea dayleaqtk beqias to decrease aad 
tcaperatares are kiqk. Tke results saqqested 
tkat botk decreasing daylvaqtbs aad kiqk 
tcaparatares occarriaq at tk is t i a * of rear 
are iavolved ia qoaadal iavolotion. (IT) 

<11f> 
Devi It, 0. (Ed.), Rarvestiaq Pollated asters -
bast* lea* aad fatrieat-Loaded I f f laeats ia tk* 
kaaacaltsre. 

lilt. Pleaas press. Pa* fork, 32a pp. (Pot qivea) 

Taastr papers revicv vkat is carreatlv kaava 
of tk** sabtect areas. Tk* f i r s t costaias 
papers dealiaq aaialr vitk alqa* aad 
pkytoplaaktoo prodoctioo sad ia ent i t led 
Controlled Prisarv prodactior ia Rariae 
Systeas: potentials of Select 
Speclea/Coatrol of Oaatntad Srazars. Larq* 
Scale caltariaq systaaa iacladaa tk* aa* of 
coastal attars for aqaacaltat*, tk* 
aatraiaaatt of larqe eater eaaaes, aad 
dialysis caltare ia iateqrated aqitcal tara. 
Coatribstions coaceraiaq Food Ckalas aad 
Tkair 0 * * : Rnasela, Rollnaks, t ivalves, risk 
aad flak fry aaka tp tk* tk i rd aectioa. Tk* 
book's parpos* vat to (ocas oa problatt 
involved in tk * ua* of vnsta beat aad 



<11»> CUT. 
avtri*at-loaded »ff lo*ets for aeaacalter* 
n ther tana to srovi l* f iea l solatioas. (BPQ 

< m > 
M l l o a . T . » . . Jffect* of Icate Ckanirs ia 
* » • « • « ' « • aad Salietty oe M l « > u i Bates ia 
»r»vr i* or <h> ^cvpeezoaa U * ! U I 111*11*. 

1«TT. *< r ia * S io l . ( • . ->r.) . a j , 11-M (Tens 
»f- D ivers i ty , Oepertaeat of Biol.>*y, colleor 
s t a t i i e , Ttl 

Ttr r»sooas> of *BBELI> I1 I IT1 epkvre* to 
ibreat teeperetarv aad sal ia i ty differeatials 
is -tpresse? as cheapen i v poll ralsatioe 
n t » s . teat* teaperatsr* rate-respoas* of 
T*a«s (9SI) epbyra* reflect a redeced 
t»*:?*ra**re seasitivity over a bread ran** 
(19 to 15 C|, aitk a O'O aala* of 0-97 
beteeea 79 an! 25 C. Tk* i n i t i a l 
relationship betveei; saliaity cbeaaes sad 
pelsatioa Ti t * is Liaeir led direct- This 
n t t H i is lisrapted after 2e kr, eitk t*os* 
eahvrae oiparioaeiaq a sal la i ty decrees* 
Mlsino sieaificaatly faster than tbese 
eiperieaciae no ckaaa* or aa ircrease ia 
s i l i a i t v . *his response to low sal iait ies 
ttssieates after 1 days. Boldiaa osaetic 
aresssr* coastant eel lisraptiaq. ieeiic 
rations fcas aore of aa ieaediete aad 
o»rsist»nt effect tkaa solely 4*creasiaa 
sa l in i ty , (tatb) 

<123> 
W m , J . J . , and j . r . roeae, Teeperatare and 
Phof>oerio>d Peqolatio* of Ikeotropie pekavior ia 
?r»?pi«nni Coaaoa Skiaers, BOTPOPIS CceiOTTS. 

i»?7. I oar. Fish. Pes. 9d. Caa., 3», ] * t - ie« 
{•*ni»»rsity of faterloo, Desartaeat .if sioloay, 
aaterloo, Oatario, Caaada) 

Tie ivstrean ocieatation and freqpeacy of 
us t rea * aoveaeat of prespavaiaa cesaoa 
s M n - r i , I0TBOPIS COtJims, ia response to a 
« t e r carrefit simlated by eovia* • striped 
Back around past tke fisk acre observed at 
tNree teaperatares (10, IS , 20 C) aad t»o 
pkotoserlods (121:120 aad Ul:BD). Ike 
greatest fr*oa**cy of spstreaa aoveaeat H I 
indaced by a coabiaatiee sf sprtaa day 
laaqths aad aara eater teaparatates. fartkec 
increases ia tke freeaeacp of aastresa 
wveaent followed ieaediate 5 c lacreases is 
• i t e r teeperatare. Beitkor taaperatare aor 
photoperiod kad a aalor effect oa the 
fr**i«eaej of apstreee orieatatio*. Tke 
sionificaace of enviroaaeatal reaalatioa of 
rheotro. is* aa a aeckaaisa of apstreaa 
»i or a tii/a is disease**. <<*tb) 

<121> 
Ooenars, J . , aad R- Goetzeleaas, tckiaostoae 
Pediae: effect of pretreataeat altk Cold oa 
Transplantation to (lelafacted snails. 
197S. t x p t l . Parasi toU, la , 22B-232 (Oairersity 
of Boerxbara, Instl tste of too loop* faerikare. 
Sera an yl 

Transplantation of tCPIPOPUTPRIOR »C0M»TBH 
froa infected saai ls, LTRPkn STICMtIS, to 
••infected snai l * eas aore aaeceasfal la 
sna i l * acctiaated to 13 c tkaa ia tkose keld 
at P3 C. ($T) 

<12I> 
Dol, r . , son* tsoects of Peedinq tcoloqp of tke 
sea stars, «•**«, tsTtOPRTtP. 

1«T». Pakl. taakasa 3ar. Siol . Lab. (Jap. l . * . 
1-1* (fyaska PaiversitT, laakasa Bariae 
Biological LaboratorT. JapaaJ 

The feediaq of sea stars, ISTPCPecTtl s» . . 
observed alone tke coast of Japan. aeaerallT 
increased sitk iacreasiaa) aater teaperatara. 
Bat feediaq rates at tke saae teapacatere 
differed depeadiae ea akatker teaparatare aas 
iacreesin* or aacreasiae;. lotk 1 . ScentlaS 
aad * . IkTSSPiBOSBS skeawd the kiahest 
feediaa rate ia aidsaaaer aad seep lee 
feediaa rates ia sister- Par A. 
•OLTaCll-nas. the feediaa rata sas depressed 
ia saaaer. Baaa aontklp seeeataf teaperstere 
varied beteaea 13.0 c ia Jaaaarr aad 2 C * C 
ia kaqost. (ST) 

<123> 
3orpelo. J . , Ceaparatiae Ecopkpsioloap of 
Jaaaarils fcrastacaa: aapkipedal froa Saxiae. 
Braekisk- aad presh-Bater Pakitats tiposed to the) 
laflsasce of S*liaity-;esaaratara CasBisatiaas: 
I * . Bleed sadiaa BeaaUtiea. 
1977. Petkerlaads Joax. Sea Besearck, 11, 
lie-199 (University of lasterdaa, Lafearatarp of 
aaaatic Eceloap, lastardae. The Betherlaads) 

Blood sodiaa raaalatiea as a faactiea of 
sal ini ty aad taaparatara was deteraiaed for 
aatares of eaaaarid species froa aariac 
l i t t o r a l (CParTOCUUlPS BMIBB5), 
olipokalia* (CamatPS TICIIBBSI aad 
fcaskaater (C. passUBBi envireaaeats ia 
order to eat eaaatitetivt data oa their 
reoalstorp ckaracterist i '3 i a relatiaa to ta * 
salt reejiae ia ehick toey accac ia a at arm. 
Literatarc records of c.-astacea skoe that the 
carves describiae the ..»aalatioa of sodiaa 
aad total osaocoaceatratioa ia relat iaa to 
those in tke enviroaaeat have the ssae shape. 
The tkrea species are kyperosaotic over tke 
vbole sal ia i ty raaae, tested at S, IS, aad 2i 
C, aiicept for C. p o s s u m i a sapraaoraal, 
pateatially le thal sa l ia i t ies . Tkey shoe 
kyperreqslatioa at koaoiosaotic levels that 
decrease froa coastal to brackish aster te 
freshwater ocieia. Tke iafleeaca af 
taaparatare oa the level of reaalatioa has ao 
eceloeical iaplicatioas for the aapalatiaas 
of t ie three species stsdied. la i t * csaotic 
reaalstiea e. TICIIIss reseaales C. UUPSS 
aoce thaa C. PCSSalOl, vhick aay ha liaked 
sitk i t s eraat salt tolerance. Seell aalaa 
of C. RatiIPS have a kieker blood aodiaa 
coateat a* coaparad sith bia ones. Uathl 

<12*> 
Dov, I . L . , Pelatioaskip of Sea Sarface 
Teraeratsre to saaricaa aad faro pea* Lobster 
Landiaa*. 

1*77. Joar. COBS* U , C IM (Baa.), 37, 1K-191 
(Dapertseat of Harlaa lasoarces, kaeasta, at) 

laalyses of tea sarfaca teaperataras aad 
toaster laadiaas data la vhich there aca 
klqkly siealf icaat correUUoa coafficleata 
betveea (1 | teaaeratare at BooUboy lackor, 
•aiae, t»d Toraaaee, lacwap, froa 1*05 to 
197*; 12) Baiae laadiaf* of taaricaa l*h*t*r* 
•ad total laropeea lobster laadlapa fraa 1*50 
to 1972; (3) foothhay Barbor taaperatacaw tad 
to ta l taroseaa lohatar laadia** datia« the 
•aa* period, aappoct the asaaaptloa that the 
cyclic iacrees* aad decllae l a 1«(*1M« of 
aotk spaciea caa ha attrlbatad ta U e aaa* 
factor*: correepoadia« cyclic iactaaaaa tad 
decllaes ia teaperatara aad, • • has heea 
daaonatrated for aorthera lea ttqlaad aad the 
Caaadiaa earit lees, evidaBca of over f i s h i x . 
(»atk) 



2) 
<125> 

<125> 
3r i*s, ' - , aad D. a'eleaa. I n Tesalts oa t h * 
V i r t u o« C l iC ins n s i s ia tk* laboratory. 

UTS. t a r i - e » i o l . <•. Gar . ) , J i , 17-2e (Zeol. 
I K . l i s t . eeerest., s i e l . • • i t iMra«B«l 

T»» sker* crab CWCM1S R1BIS eas r*ar*4 ia 
tk* 1*boratory froa **« d*pesitioa ta M i u l 
eatar i ty . special *aclosares sere dewe loped 
*»r caltieatioe of tk* laraa*. Pood aad 
traeeratare proved tk* sost iseortsst 
exoyeiiees factors far rearie* seccess. Presk 
*»TS*I» s u n t aaaalii a*ra tk * oely fool 
saitable f»r a l l larval staees- TW reariee 
tveperatsres akick proved aasc ssccessfsl 
lariaa larval develapeent aar* *ebryeaic 
ievelopaaat. 10 C: xeea staaes, IS C; aai 
nqalapa stase, 17.} c. Tk* larva* katck*! 
pr***rably ia darkaesx *k*a rear** aader 
skert-day coeditioas. (lath) 

c. Tkersel ef f iaeat vat*r froa tk * 
aeeeratia* statioa eas passed tkroeeh kaat 
eschaaaers to boost t»ep*ratares to optisal 
levels, la t i M a t prams aero stocked ia 
oetdoor peals at a deasity of l / f t 2 . feed 
teaperatares i m a i r ! 25 to 30 C a a* flea 
rat*s avr* 103 eal lees/aia. I ( t « t k r * * aad 
aaa kalf aoatks sarvival ra t * aas *0-2S: 
aT*ra«* arovtk rat* t*s 0.4 ia/eoatk-
lvvrae* eroeth of troat f is fer l iaqs Hacked 
ia aa outdoor poad mts 9.k is/eeatk ovar a 
f i**-aoatk period, lo aot ta l i t ias occarred 
after aaiaals recovered fraa tb* traaaa of 
stockiae. (ST) 

<12*> 
• a i r . I - P . , lateeratias of There*1 aad Food 
?roc*ssiao lesidsals i»»o a Syst^a for Cosaercial 
Caltare of Freshvater shriap (rover Pl«i* Bast* 
Mat I t i l i x a t i e e ia keeacaltare), f i oa l leroct, 
Tolaae X I . 

<17*> 
Saea, 9 .? . , tfyaaaics of * i terael brood ia4 ia tk* 
Sea taoaoa* XPICTIS rP I ICTIS P M l I P t P l . 

H7T. eariae l i a l . pi- S*c. i» , e1-e» 
Caivarsity a* ca l i 'era ia , B**a.ta*at of looloey, 
terteley. C«) 

?k* prooortiaa of sea aa*saa*s broodiao aa 
tk* Coast of Saaoaa Ceeaty, Califoraia, aas 
inversely propertieaal to seaeatcr 
taeaeratac* (* to 1) C) aad d i r » . . l y related 
tD s ix* . (ST) 

<12T> 
3aa«ai, • - » . , Toleraac* to Riek Teaperstere eed 
Saliaitv by Taleoles of tk* Pkilippiae Proa, n i l 
C»*c*IT3t». 

ie77. Co(*i», To. 2, TlS-nt (Pvaesyleaaia Stat* 
ta ivers i ly , pepartseat of l ioloay, OSieersity 
Park, PI) 

Tk* obserntioa of ti.!poles ( P H I C t l t t l f O I l ) 
ia skalloe t ida l pools i t I I C aeac aid*ay 
rroresented aa iacrease of aboat 3 C oear tke 
areeioaslT recorded kiebest pool teaparatare 
far tadpole ser»i»al. Teaparatare telcraace 
tests coadacted is tke laboratory sfeeeed tkat 
tidpoles accliaatad at 39 C cosld s e n i e * 
losoer tbaa «0 boars at a2 C. 1 test of 
tadpole sereiaal ia 0, 20, ao, to , 00, aad 
139* sea aater at 25 c for 1 day* skoaed 0, 
0, 0 , 5, 13, aad 1001 dead respectiealy. 
Tkas sareiaal sas aorc taaa iW «e tkroaofc 
fit sea eater. Msistaace to kifk 
teaaeratares i s probably a t r a i t ska red by 
•lay tropical aei desert asaraas, bat the) 
pkysioloeical adaptatioas for sal is i ty 
t i leraace are except ioaal aaoea aapkikiaas. 
(••I 

<12S> 
tble, » . f . , rresfcsater kaaacaltare of the 
Tr ia i :a l Praaa, HactOtMCIIon tOStwItlCII, sad 
tk* tiiaboa Treat, SlllO eiXIOPtlXX as iaa Taeraal 
t f f laaat Discbaroas frea aa electric eeaeratlao 
s ta t l ia . 

1*74. proc. bat l . Skallfisk. *ssa., i t , 190-101 
(Treatoa State collee*, Treatoa, pfl 

1ke possibilities of erosies tbe fresbaater 
ptawa, aaCtOMbCIIBa I O $ t > M M I I , ead tk* 
raiabo* troat, Silas C I I P B R I I , to coaaercial 
sixes ia aeaaealtare systeaa a t i l i x i aa 
«ate-beat eater discbarees froa tea Rercer 
Seaeratlaa statioa, Treatoa, ti, aera 
iaeestleated. Ia laboratory taaka praaas 
ere* froa 10 as to 22 sa ia oae eoatk at 2( 

1977. Piaal report of tae Pablic Sereic* 
electric aad Cas Coapaay to tae lat ioaal Scieace 
reaadatioa, 1*5 p. (Treatoa Stat* Cel lo** , 
t t ta taa , W) 

lesearck ceodactei at tk* farcer Cvmaretiaa 
Statioa, Treatoa, a j , ee-aoastxat*4 tkat tk* 
tropical freskeatec praaa laacsoaiiciiaii 
lOSEnr iSI I ) , raiaboa troat (SaUK 
C l l i o a m i , aad tke kaericaa eel ( U C o n i l 
tOSTaaTsl caa be xaccessfally caltar«4 asiae. 
•aste-keat ef f leeats. Praaas aroea is 
oatdoor poads aad raceeays saoaed as aseraee 
<roetk rate of 1.3 ca/aoatk aad 3.7 e/soatk. 
My to October. 3y asiae aa a r t i f i c i a l 
sabstrate of draped aett ia* asd tkas 
a t i l i s iae tbe eat ire eater coiaaa, praaa 
deasities eere iacreased by a factor of foar 
oa*r t radi t ioaal caltare systeas. Postlsraal 
praaas sere qroaa ia iadoor beated aarseries 
ia aarly spriaq. They aere placed ia oatdoor 
poads ia aid-nay at a sixe of 5 to * ca sad 
karaested ia 1st* October at 11 to 12 ca. 
Cieb'.eea ca raisbea trost aere etoekH ia 
raceaays ia early loeesber aad harvested as 
yoeae sdslts (21 cs, 2b0 ql ia early Say. 
tels stocked at 25 cs aad aO 4 ia early Jaly 
aore tkaa doabled their eeiqht is foar 
coaths. aatkods of oaercoaiae tk * prokleas 
of ckloriaatioa aad extreae reaper at are aad 
dissoleed oxyeea coaditioas are described. 
(ST) 

<130> 
U e l s t e i a , T - , C J . b ird, aad J. Rclacklaa, 
Stadias oa ClaCILlllA. 2. Croetb aader 
creeaaeaa* Coaditioas. 

1*7». Caa. Joer. f o t . , 5a, 2275-22*0 (Vatioaal 
kasearck Coaacil of Caaada, I t l aa t i c •eqiaasl 
Uboratory, Halifax, ton Scotia, Caasda) 

CtaCILI I I l sp. ess caltered ia taaka of 
raaaiaa aaaaater aader differeat coaditloa*. 
The kiqkest y ie ld , sa iacrease la eeiqkt of 
*23 I , aas obtalaad o»er a fosr-eeek 
iacabetioa period at 20 C eith a 12-br 
pkotoperiod. Oader aataral l ioht aaxiaaa 
OToatb occarred at 25 C. Kaxiaaa aroetk 
occarred la aadilated seaeater. (ST) 

<131> 
l iaaa, %., Iacldeace of Llaaala CTPIIfaCU ssoaa 
coldfisfc of Perth Poad, Kelleya Ialaad, Olio. 

1«T7. Ohio Joar. Sc i . , 77, * • (Isdlaaa 
Oaiearsity, tooloay Oeparteeet, llosaiaaLoa, I I ) 

The aeaa aaaber of parasitic copepod* 
( U l l l l l CTPtlMCU) per xoldfish iacreased 



<111> 
I« 

<1V> CTT. 
h l m « Jaly I t u < taaast 12 (aster 
t»ap*r*t*r* M U » q . «itk tk* * *s* t ef 
c j H « t l i > f > n t i n i , tk * ieciiaac* at tk* 
a ls l t parasites * *c l i * *d aat i l tk*? 
^ i « ( f « t < J ia Cetaker («at*r t*ap«r*tare I t 
t i n c». isri 

OJ3> 
* i s l * t . * . . seat* ? * t i c i t i *s of s*l*ctod ' oavy 
•»««1» •<> tk* Softs&»ll claa, sri I I ! I H I > . 
1*77. a« l l - *a * i r *a . contaa. Toxical . , 17. 
i»T-i»5 |T.^. Eaviroaaeatal Pretectioa l***cy. 
•swirjaemtal P*s**rck Laksratery. aarraeaasett, 

static aeat* (esici ty bioessays »itk adalt 
s i f tshel l class aad salts af copper, cadaiae. 
r ise , l*«d. eaaeeaes*. aed aickel aara 
ofidacted at 10 pat sal ia i ty aed 22 c. 
Ciacratrstisas fatal t» 50* ia I M koars, ia 
aT/1 »*oa) avtal added at start. »*r» O.0J5 
fsr Ca. J . ! ' . ; f « M . 1.55 for l a . 0.00 far 
V*. MO.O far * * , aed >50.0 for M . 
• M i t ioaa l l « « e*r* coadactod »itk Xs(2*) 
1114 Ca(?*l at 30 ppt deria* f a l l (17.5 C| aa<l 
viatvr C* C) ; claas diselayod iacroasiea 
sarvival ai ik d*cr*esis« teaperatar*. far 
C«, IC-50 (17* kr) valors at IT C aad • C 
»er» 9.9M aad >1.00 a « / l , respectively: far 
7i tk*s» oar* 2.*S aad >25.0, respectively. 

<171> 
» is l * r , * . , Toxicity Evalaatio* af a Ceacles 
" » t u * ix iar * to tfc* Softsk*ll Claa *Tt »»E»»H». 

t«77. varies diet. r«. G * r . l , *S. 2*5-27* (3-S. 
»avi»aa** ta l Protaetioe leeacy, Eavireeaoatal 
•*s*«re*i laboratory, *arra«aas*tt, »1) 

• ' • I t s of tk* softskoll claa, Tf» 11(11111 
n r > sab-fectad to a Movie* saaaator solatioa 
cistaiaiaa a sistsre of salts of aaaaaavs*. 
* i ae , lead, aickol, capper, aa4 cadaiea. 
* i a * l calculated ceaceatratieas, ia oa/1 of 
tk* toxicaat solatioa * * r« 7200 Mi, 2500 Ta, 
r> pb, SO > i , 50 ca aad 1 cd. ey* MtaaPIi 
v*r- also saklected to a 70* solstioa, i . * . , 
ilea « a , 540 Ta, la Pk, lo » i . 10 Ca, Bad 0.2 
«»/ l CI. la a stady coedactod far 112 deys 
at 0 ta 14 c a l l claas exposed to a 100* 
sslatiea di*d b*>tv**e tk* atk aaa lOtk sack; 
Sift earts of servivors at * seeks coataiaed 
aboat la tlees aor* Pi>, is tisos aor* l a , 12 
t i * * s aor* Ca, 10 tta*s t o n *a , J t ises sot* 
at aad 0.1 tlses aor« Cd tkaa coat to I s . Claas 
»ll>">s*1 to a 20* solatioa sarai*** tk* 112 
Uj s ta i r : ** t o * 1 , l " « tkasa coats!*** akoat 
S tisas aor* Ca, a tiaas aor* Ra, 3 t ia*s 
a i r * 7a aad akoat 2 tiaas aara pk tkaa 
csatrols. la a arena! stadr coaosctaa for 1* 
1a*s at I t to 22 C a l l H. u n u i l ssktVct*! 
t> tk* 100* solatioa «i*d kataaaa * aal la 
s i r s ; s«r»i»or» froa tk is oroa* at 7 4ays 
eostaiaad akoat 25 tiaas sar* pk, 1J tiaas 
aor* Ca, 11 t is*s BOC* l a , ^ tiaas aara Ha, 
an3 3 tiaas aor* «1 tkaa controls. Mr ta l i tT 
la tk* 20* oxoap aas sl lakt ly Hskax tkaa 
o a t r o l s 4ariao tk* I t aa* ataar: at 1* day* 
• t ra i tors froa tk is aroap castaiaai akoat 12 
tiacs aor* Ra, 7 tiaas aor* Pk, 7 tiaas tar* 
Z* , a tiaas aoro Ca, aa« 3 tisos Bar* H tkaa 
o a t r o l s . Tka sisalf iciaco of tk*s* fiaaiaas 
ar* discassad ia taras of sotaatial 
oaairoaaaatal partackatioas, aspsciallf local 
Atosqiaa practices. |k * tk ) tm) 

<1ja> 
t l i a . P., aad J . Oaaaxaa, • l l amta t ioa aad Croatk 
of t l » * r a MP6VIUI afCOItU) tosrad 

EaparisoatallT a i tk Tariaas To*p*ratar*s ia tk* 
lakasatorT. 

1*7*. >aa. tatr. U iaas t , 30. «5- l la paiaarsi ts 
of tosaas. LakacatacT zoaloor S*o*r* l * t 
1'Ecaakrsialaar. •OBBMS, Praacal 

Bals aara raisad ia tka lakaratacr at 
toaporataras of 10 to 25 c. Mat rapid 
axoatk aitk aiaisal aortal i t T aas a*. 25 C. 
9*1 *a 10 C orootk »as iakikitod. •ataa*a 1C 
aad 25 C actiaity iacroosad aitk isccaasiat 
taaa*ratar*. 1ST) 

<135> 
El l io t t . J . • . . 7k* eroatk *ata af traaa Txoat 
(Slt.90 T t r r r t I .) Pod oa> ladacod lat ioas. 

1*75. Jaar. aaUal teal.. »«, 023-0*2 
(Frasfcattar lislaajical associatiaa, aiod*ra*r* 
Laboratory, kaolasido, Eaalaod) 

•rasa troat ( l i o * ociakt 5 t a 201 a* »«r* fad 
as tariaas rat io* sixos raaajis* fraa zara to 
oaiiaaa rati*as at tsalo* diffaraat oat*r 
ta*p*ratar*s I rasa* 3.0 t * 10.5 CI . Tk* 
optiaaa tooparatara far araatk dacraasad 
scaarassioalT aitk dacroasi** rat i a* froa 
akwat I I C at a i i U u ratiaa t * akaat a c at 
• rat io* sir* J*st «*a*a tk* saiataaaac* 
rat iaa. as t k * a*i«kt of tka traat 
iacr*as*d, tk* * f f *c t *C t«* * * r * tar * • * 
oraotk rata at oack ratiaa s i s * aas 
pco*r*ssiT*lr radacod. tk* rat* of ooiakt 
lass is starai** risk rooaiaod f a i r l y 
coastaat at taasarataras aaioa afcaat 13 c, 
bat rapidly iacraasod at ki«k*r taap*ratar*x. 
•otk tk* oaiakt of tk* traat aad tka u u t 
taaparatar* afloctod tk* aaiataaaac* aad 
asxiaaa ratieas, aad aa aaaatia* aas 
dooalopwd ta astiaat* tk* 'scop* for axawtk* 
k*t»*aa tk* aaiataaaac* aad Basis** tst iaas. 
la aoaatiaa aas d«**lop*d to dascriba tk* 
ralatiaaskip k*t*a*a rat io* s is* aad tka 
ajraatk r a t * asaxassod *a a p*rca*t*a* ef 
oaslaaa aroatft rata. Tkis *«*atioa 9»* 
applicakl* to traat foodia* a* a variety of 
food oraaalsss ia balk tka strsea aad tk* 
laboratory, aad at featk coastaat aad 
flactaatiaa t*ap*ratar*s kotaaaa 3.0 aad 15.5 
C. Tk* efficiency of food a t i l i za t iaa was 
•saaia«d aad aa **astiaa aas developed to 
•st iaata tka optiaaa rat ios, i -o . , t k * aast 
af f ic iast ratios) akick prodacaa tk * area test 
•roatk for tka least iatake of food. Ta* 
l ia i ta t ioas af tk* ' « - l i a * ' oejaatloa ar* 
discassad is deta i l . I»atk| 

<13t> 
E l l i o t t , J .S . , taar«y ummts ia tka casta 
Ptadacts af Iraaa Troat ISkLM TtOTTt L . ) . 

197t. Joar. la laa l . Ecol., «5, 5*1-500 
(Praskoater Oioloaical issociatioa, tiadaraere 
laboratory, lablesid*. gaalaad) 

taerey losses ia tk* aaste proOacts at braaa 
traat ( l i s * ** i«kt 10 t * 302 «) oar* eeasered 
for siaele risk fad oa aarioea ratiaa sites 
raaais* froa tare to semises ra t io* * at 
difforest eater teaperatares (raa«* 3.0 to 
20.a c ) . Tke proportioa of tk* daily eeeray 
ia tat * lost ia t k * feces decreased as 
teaeerstere iactaassd sal tke ratio* level 
decraasad. iksorptioa officioacy ia crossed 
altk a d*cr*asia* lovol of *a«r«y iatake aad 
iecreesisa tesparatar*, bat tk* teaperatere 
effect a t * less aark*d above aboat 1) c Tka 
proportioa ef tka eaarfy iatake lest ia tk* 
eacretory prodacts, aaaoaia aad area, 
iacreeaed as teeperatare lacreased asd tke 
ratios level decreased. Tke prooartioa of 
t k * eaeray la take lost ia beta focas tad 



2 * 
<13*>> 

<n«> n r . 
n c r » » x » p ro jec ts sas l e s s v a r i a b l e tkaa i t s 
tao c m m i m . aae ea* r«y a v a i l a b l e for 
sreetk aad e e t a b e l i s e iBcr *as*4 as t b t r a t i a a 
I r * » l decreased, s l i e k t l y i ac reeae* a i t k 
i a c t e e s t a a t e e p e r a t a r * a t l » * teapere tares 
• i d t k e * s l i e e t l y aeerees* * ai t fc i e r r e e s i a a 
t e a p e r a t a r * at k i a k t e e p e r a t e r * * . T k eaerey 
l>sses i a tke < a s t * preaacts a * t r e a t 
eepr ivea of foe* iacreased « i t k betk kocy 
n i a k t «*> teapecetace. ha e a e a t i e a »as 
developed to e s t i e a t e t k v s * lasses fsc t r u s t 
i * t k e ee iekt r a s a * 19 t o JO * at 
teaperetares betsee* 1.0 C aae 1* .5 C. 
v^aa t taas * * c * developed t o e s t i a a t * t k * 
proport ioa of t k * s a l l y eaerey i a t a k * l a s t i a 
t k * f aces , l a s t i a t k * excre te rv p r o t e c t , 
absorb* ! ay t k * t r a a t , a a * a v a i l a b l e f a r 
* r * * t h aed * * t a b * l i s a . These e a a a t i a a * 
provide s a t i s f a c t o r y * s t i a a t * s * f t k * f i r s t 
t k r * * f o r a v i a * v a r i e t y * f f e * 4 • r a a a i s a s , 
a a s i s t e e t l y a a e e r e s t i a a t e eeeray tost i a t k * 
feces a s * o v e r e s t i a a t e eaeray l * s t i a t k * 
e t c r e t e r y pro tec ts fas aeee f * * d o t e a a i s a s , 
bat s r a * M * oaed * s t i a a t * s of camay 
a v a i l a b l e fo r a reata aad a v t a k o l i n a f o r a l l 
t k * t o o l eraaaisaa «sed i a t k i s s teay . Tk*y 
« r * appl icab le t o t r e a t i a t k * a e i e k t raeee 
19-109 « at teepera teres boteoea 3.0 C aaa 
29.a c . (aetk i 

<137> 
t a « - * i l a o t , D . u , a . s . J i t c k c o c t , ea4 C . f . 
• a r t i i . E f f e c t of Teaperatare oa t k * 
P r o l i f e r a t i o n of «TsaoOT*I3» OPtfE aad 
so*nns»! r« r» i» i P o a r m . 

1*77. t a r i s * O i e l . ( 0 . S a r . l , e l , 71-77 
( l a i v e r s i t y of Seat* M o r i l a , Depart Beat of 
C k e a i s t r y , *aepe, f i t 

Tke a f f e c t of t e a e e r a t a r e e* t k * arovtk aad 
a r o l i f a r a t i o a of too a a r i a * e i c r a o r a a a i s e s , 
t k * t o t i a t a i c a i a o f l a c e l l a t e c n N N H i n 
• * * * » , aad a p o t e a t l a l b i o - c e a t r o l a r e a l i s e . 
t k e b le * -a reea e l a a COApaosp iami aPOOIM, 
s i s deteraiaed by c e l t a r i a * t b c oreaaisss l a 
t k a r a a l o rad isa t t es tab l ished by k e a t i e * aad 
o o l i a * t k * appeal te e a t s of aa a laa iaaa bar 
t ka t had beea adapted t o b o l l c o l t e r * tabes . 
S rad iea ts sera l l a e a r aaa s t a b l e for t k * 
j a r a t i a a of sack t r i a l . T W r e sas ao 
r e l a t i o n s h i p b a t e * * * v e c i a t i o a s ia l iafct aaa 
s ros th o f t k * o r e e a l s a s . CTaeOOlBloa l i n t 
shoved optlaea oroatk a t 72 C, aaa 
p r o l i f e r a t e d over a raaae of t e a f e r a t a r e s (17 
t l t o q . beloe I T C c a l t a r a s o f C. t l t l t 
decl ined i a e r o v t k , aa4 a t * c i ke oraaa leas 
11*4 e i t k i a 5 k r . above 31 C t k « * sas r a p i d 
4 * c l l a e ia v i a b i l i t y o f n U i , ana a t 33.5 C 
t k e orassise t i e ! a i t k i e 2 * k r . 
C 9 f t * m « P M t i I a iPOPlv i skoved o p t i a s a orostk 
bataeea 2 * ted 2 * C, s i t k a eex iaaa a t 11 C . 
C r o a t * a t teaeera te res a rea te r t k a a 31 c sas 
a i a l a a l , bat t k * oroaa isa s a r v i v a d . 
L i a i t a t i o a aay be dee t o repress ioa of tke 
b i o - s y a t b a s i s of a a i r o a - t r a a s a o r t coaaoaaa. 
I»»tk» 

<11«> 
• a « , t . t . , * i o l s « y aaa f o p s l a t t o a oyaaaics of t k * 
» s i * t i c d a s , COHXCVlk u n K R I S ( P b i l i p p i / 
11*1) ia tke Delta-ffeeoota Caaa l , saa Joaaaia 
v a l l e y , c a l i f o r a U . 

i » 7 7 . p k . D . Tkes is , « a i t a r s i t y of c s l i f o r o l a 
( f f s l a t r a i t r o f C a l i f o r a i a , p a » U , c » | 

a r o s t k o f t k * toiatie e l s a , c o t e i c n . * 
ktffDOTk, i a t k * Oal ta-nesaota Caaal aar iaa 
f roa s l i a k t l y t o aarkadly loss t k a a t k a t 
r e s o r t e * f o r o tkar a r e a s . Croat k occara a t 
1* C aaa akote . ( f t ) 

<13*> 
t r i k s s o a , %.. Stasaaal «aJ twapera ta r * 
k a r n a m of B e r i t i c Coaepwax aa> tke Sset isk 
Best Coast. 

m * . XO01. a . 1 S V 1 M lappsa l * • e i e e r s i t y , 
l a s t i t s t * of Zoe loer . V p s « a l a , S —a»a) 

Seasosial aa4 t e a a e r a t a r e occarreacas e f 
ceoaaoas sere i a » * * t i « a t * 4 f r o a 1 * M t c 1*71 
i a t k * aa r tkeas t l a t t e a a t t ( * a t k * ses t coast 
of S o * 4 e a | . Opt iasa teasa-retare raaaes e e r e : 
psoaoctuans txoscrres. * t * 17 c ; 

PUSC1UP93 ?»JT3S, 10 t o 1* C ; C I R K I K t : 
B k U T * 9 , 1 U T ) ! ; C T T F l C a S . 12 t a 1 * C ; 
T e W M L0SSIC0HI5 . 3 te 20 C ; » C * » T H 
LOPSi iR i is . - l t o I t C: a - C U B t . 5 t o 23 i : 
aa< O I T t o n S I B T I I S . t t o 1* C . 
P S n o o c i U V i S t U O K a r i s was c l a s s i f i e a ax a 
s p r i a * t a aataaa species . 1 . L o s c i t M I S as a 
• i a t * r aa< s p r i a * s p e c i e s , c . b u t l s as < • 
e a r l y saaaar s p e c i e s . C. T r u c e s a s aa astsas, 
species , aaa t k * s teers a s saaaar aa€ aataaa 
species. (391 (ST) 

<1* t» 
t r s x i a e , O . J . , Seat Traasfer a a l T k * C B e c * a a l * t i * a 
ia t k e Laraeaoatk pleekfcass, • ICICFTMOS 

197* . « . » . Tfcesis, a t p p . ( S t a t e a » i » e r s i t r 
Colleee a t l a f f a l e , IT) 

I s eaaray eaa*et eaaat ios based oa eaara r 
b«4a*t : k * * c y for t e r r e s t r i a l ar«*ai%as 
i ad ica taa t k a t caaaact ioa a*4 a coea>ia*a 
c o a l a e t i e a - c o a e e c t i a a process eate s a l e r 
aveaaes of keat escksae* betaeea a l a raaaaa tk 
bass. BICPOTTtaas SMJIOIPCS, aa4 i t s aaoat ic 
eaT i roaaea t . tesslts as iaa s a l i i a l a a i s a a 
c a s t i a a s t o a e t e r a i a * keat t r a a s f e r 
c e e f f i c i e a t s f o r tke f i s k at eatar v e l o c i t i e s 
coear iaa t k e f r o * aad forced c e a r e c t i a a 
raea*s i a a i c a f a d tka t d i r e c t t r a a s f e r cf keat 
f toa t h e beay sa r faca aas tke safer aeefcaaiss 
o* kea t exekaaa* . rarc i 

<1»1> 
rrsk<ae, D . J . , aad 3.1. S p o t i l a , 
Hau-r -aerqy- laaoet a a a l y s i s sa4 seat T r a a s f e r ia 
tk * u r a e a o a t k Blackbass (MCROrr tMS S a l R C I D t s i . 

1*77. PkysioL. l o o l . , SO, 1 S 7 - H 9 ( S t a t e 
9 a i * e r s i t y of sea Tort C o l l e a * a t e a f f a l c , 
Oapartavat of t i o l a o y , t a f f a l o , IT1 

• a a t - t r a a s f a r c o a f f i c i e a t s i a r i « d a i r a c t l y 
e i t k ea te r a t l o c i t y shea a kea t -eaeray -baaa t t 
• a a a t i o a H I developed to a e s c r i k * t k * 
keat -aaeroy asckaaae beteoaa t k e l a r a e a o a t k 
bass, McrCPTf*9S S»L.*OID«S, aa4 i t s aasat ic 
e a f i r o a a t s t . Tk* c o e f f i c i e a t s sera 
appros iaate ly 21 s l a i l a c c o a f f i c i a a t s 
<e tara iaea for t e r r a s t c i a l o r a a a i s a a . l a p i d 
kaat t r a a a f e r occars betsaaa a f i s k MM« t k e 
sarroaadlaa e a t e r aacaate o f a radacad 
beeaaary- layer tk ickaass i a aatec a a i tke 
kiab kaat capac i ty o f t k i s f l a U . l a s t i l l 
or soeiaa e a t e r , U e aa ]or aeaaaa of beat 
e icbeee* f a r f r a s k - a a t a r f i s k i s t k * d i r e c t 
tcsas fe r of keat f r e e / t o t k e boat e a r face 
t o / f r o a t k * e a t e r , T k * phys ica l i a t o r a c t i c a a 
betseea f l a k aad eater p r e d a t e tke 
devalaaaest o f t b e t e o r e e a l a t o r y adapt ioas 
««ck a s ckaaaaa i * t k a tk ickaeaa of 
i s s a l a t l o a aaa c i r c a l a t o r y o o d i f i c a t leas i a 
a l l ka t t k * l a r o a a t f i s k . ( I f O 

<1«2> 
tack, * , ( . , e .C. Caapba l l , l . f . Coaaara, aaa J . « . 



" •» !»< , •»cr«its*»t *>* arlaiatb Parasites by 
M f j i l l . . |ISP0»1S •kCPOCaites) Tsiee a eeiit ied 
t »»—•«« Tertaiee*. 

1*74. T r a a s . t « * c . r i s k . S o c . . 105. * M - e 9 4 
(Vt»» r->r»st teivarsity. aeaartseat of l ie loer, 
«iosl j* -s»l»e. ac: » . I . <>1) m Sioleeical 
^ t i t o a . liek^ry Caraarx. I l l 

I KHif icat ioe o" tk* l i * * - a * i tackeisjs* »ax 
j»»» in steiriae tk* recraitaeet af kalaiatk 
Mnsitfs »» M<MiiLt, Lzrons MCICCRIMS, 
l i r i s e »fe» s o a r «* I»7V1» ia Sail Lake, 
•ichisaR. 5iai l tae*»«sl* , aa aopreiiaately 
• T - « aaakar af I . mCTOCMWS *»r» captared 
br hook * * f l is * aad tka parasita faaas 
n t n a r a l aitk t^at 9? tatkarat k laeei l ls . 
?"t» i f H l d skoaej <kat tk* eatar* af tka 
oirasit* ~a?a«x i s tk* two aroeps af f ish ia 
similar. » s * l t s a* tatkar eaaerieests 
ta4ic*ted tkat *ka acaatfcecap^alae, 
n"»ant»yeci!*S »TI."3C0ltI, was recraited at a 
»i7»»r r*»» aaclT ia tka saaaer, tkaa 
«»cl i s * 1 e k i l t l»rr>t»T»CiCI9SS T»;CIT3S U S 
i a i i i t l l y racraivaj slowly, tkaa iacreased as 
•. S ^ I V O I M »as -tecliaiea. (aetk) |ST1 

<»ei> 
»sr». -..*.. T.C. Razee, I .T. 7iaock, J r . , aad 
' . a . -.ibboms. -"karae! STflaeat aad tka 
miroitiolo-ty ef tk* C i l ie te e p i s m i s aad tkc 
* j c t * r i i a i*«o*r«*s ia (xxociatioa a i tk 
' " •a t t i r rk i ! Pisk. 

i«T«. Tree*. »•«•- l icrosc. Sec., »5, «»7-**1 
(»*t» »-»r*»! t a i T T s i t f . Saoartaaat af Bioloer, 
* i *s?i«-sel*«, TCJ 

*i»z 11,5*3 saa'UJi atra collected froe Par 
fin-". Sinaaak »i»ar ? l *e t , SC, aad exaaiaed 
f>r >i t*raal lesioas associated aitk 
i l !'C% i1« b» »E»110!US RTO»OPRIL* sad 
r>:-:TTlTS st>. larqeaeatk bass f*lClCPTEIOS 
SdiotDesi a*r* aast keaailr iafected, 
!illiw*4 h» blseai l l (Lrpons MCICCRIROSI, 
n r j o i C i (LfPOHT' caLosisi aad redbreast 
»mfish M u m s notlTiS). Direct 
« r r * l a t i o * x »*r* foead beteee* tfceraal 
l » ! i t 4 . body coeditioe of over 2,000 
Itrtaaoatb bass, aart iacideace af iefectiea. 
("1 

<1»*> 
• s h - i r n L r , p . l . , t f fact t of lateesified r iskiaq, 
5o*rift Cia*«es, aad Sariae Rater ^eeperatsres oa 
I f l l o . ?arc!i. »*»Ct f l M t S c N S , i« Saaiaaa M f . 
197'. j o a t . p i , * . • „ _ M. caa., 1*. 1I3C-U3S 
<*l:M4*a g«aatt**at of u t s c a l lasoarcas, llaaaa 
' c m lakas FiskarUs Statloa, alpaaa, HI) 

Tli* paaat pciaari l f discassas tka «ffacta af 
iataasi' iad flskiao a*1 sixa l i a i t taaaaal oa 
T*lloa parck, PttC* PUVCSCHS, ia saaiaa* 
Sif datiaq tka IWO's. la additioa a bt i * f 
k i i t o r * of tka 1*1 lo» parek stocks fcoa 
1«2a-l«?$, a rovlaa of tkosa spacits ckaaqas 
ia tba 'isk coanaitr tkoaokt to kaf* scat 
aftactad rat io* parck ai tk ia tka past »0 jt. 
a coaaarisoa of raac-class straaotk aitk tka 
sprisa aarsiaa, aad tka rasalt* of a racaat 
craal caasss ar* discassad. * coaraclsoa of 
«>» rata aad raaalaritr of tka spriaa aaralaa 
aitk tka straaatks af tka stroaaast asd 
atakast *Mr*classa« far tka paars 1*57-1*75 
sa«aa«t*d tkac apriaa ta>p*ra>ac* tad a* 
i iportaat r o U is rapradaetiaa saccaas. (ST) 

<ia5> 
(start 1. C . t . , Tka I f fact of a Tkarsal tff laaat 
oa tk* Saatkoa af Tkoaas K i l l tasat*oir. 

1*75. 1.5. Tkasis. Saiaarsit? af aixsaari 
na i ra rs i t r af aisssari, Calaakia, Sol 

k taa-raar stadr aas aaaartakaa ta datacaiaa 
tka af'act af katatad aff laaat aa tka kaatkas 
of Tkaaas B i l l sasaraair, a* . Saaiaaa 
sarfaca disckaraa taaaaratara aas IT C; 
kattaa aad taaaacatacas s i tk is tka kataatar 
ara raaaad aataaaa • aad 29 C. Taavacatara 
caald aet h» c laarlr saa*rata4 froa tka 
assaciatad factacs af carraat aad s i l t a t i a a . 
Tkaca vara aa siasificaat diffaraacas ia 
saacias caaaasitiaa aad aaatair aaaraaa 
saacias diaarsitr isdicas kataaaa tka 
kataatar aad caatral arss af tka rasaraair. 
•aaarical akaadaaca aad kiasass aara 
xiaaif icaatlr araatar ia tka caatral ara 
thraaafcaat tka sta f f . Tba xaaaaaai crcla af 
aaaarical akaaaaaca ia tka kataatar ars 
daaaastrated a dacraasa dariaa tka aiatar 
aaatks. Tfcasa diffacaaeas ia asaadaaca aad 
saasaaal flactaatiaa af kaatkas aara 
attrikatad ta scadatlaa kr f isk tkst »*r« 
attracted ky tka tkac a*i aff laaat dariaa 
Octabar-Saaaaaar. I t aas coacladad tkat tka 
affact af tka tkaraal aff iaaat ia Tkaaas k i l l 
lasaraair is a ia iaa i . Ikatkl fSTl 

<1*a> 
Ear*. • . , saasaaal kkaadaaca af PICTtOCIPIaKS 
IBILOPLITIS (Castaidaa: Protaacaaaalidaa) fraa 
Laraaaoatk laxs Liaiaa ia a aaa tad lasaraair. 
1977. Parasitology. 7 ] , 205-212 CSavaiaak I i » * r 
Scalaajy laboratory, aikaa, SC: laka Parast 
la iaarsi ty , tiastaa-Salaa, *C) 

Tka af facts of tkaraal af f laaat aa tk* 
seoalatioa bialaajy af tke kass taaaaara 
(noTfOCEP*M.gs l a u n m s aarastic is 
laraaaoatk kass («tC»OPTt»0S SUMIDISI aara 
stadiad. kass aara callactad aaatUr fraa 
tkaraally alaaatad aad aorssl reaiaas af Pax 
Poad, a laraa O M U I H J rasarwair oa tk* 
saaaaask t i t e r Plaat, Soatk caral iaa. Tka 
• i f ra t ioa of »ora plarocarcoids fraa 
paraataric sitas late tka ewt store 
aataratioa takes place caiacidad ai tk a 
dacraasa ia aatar teaeeratare. I t i s 
postalated tkat a decrease la aatar 
teaeerstare ia soatkera latitades aad aa 
iacreese ia eater teaaeratere ia aartkaza 
latitadas ia i t ia taa tke aiaratioa raspaasa. 
(STI 

<1*7> 
fare, » . , saasoaal akaadaaca af IfOKallCilTBCNS 
CTUaoMtos take* fraa laraaaaatk sass 
(BlcaorrtiOS suaoiDtS) i a a lasted lea*r*o i r . 
1*7*. Paraaitoloay. 71 , 355-370 (Saaaassk liaax 
rceleay tafcaratory, I U « , »C) 

saaple* of laraaaaatk kass aero collected 
froa par Peed located oa tbe Sevaaaak »i»ar 
PUat ia l ikea, Soatk Csroliaa, froa Jase 
1972 to Ray 1973 iaclasiae. Tea aaspliae 
statloss reflected eater taaparatara* akick 
sere botk aorsal aad greater tkaa 10 C akoaa 
aorsal for tke area. Tee acaatkocepkalaa 
ftOKRIfOtRTICIOS CTLimtkTOS wt* tka 
doalaaat species foaad 1* tke tass saapled. 
lacidaaces of iaf jctioa for tk ia parasite 
aera aeaarally sxaater tkaa »5f raaardlass of 
l o c a t l M , 1 proaoaaced saasoaal cyclles 
patters is tke iateaslty of iafactioa aas 
sated la kotk tfcarsal raaioss. sioaificaat 
dlffarascas, kosefer, ia tka seas deaslty ef 
R, C T I D B M T R S per kost is f isk takes froa 
tka keated area as coapared a i t t ••seated 
areas aera aoted. Taraotar i a tka 



n <*>i> 

oa?> c»*f. 
araatkeceakalaa s*|alatiea »«s aeesarvd »T 
's l laa iaa tk* parceatas* af iadiaidsals lass 
tkea 2 est laaa- r a i l reared ta a* tk* asat 
i t teas* (a r ts i t * recraiteeat saasaa, felleoed 
by aataratiea af I W earasit* aad aabsweeaat 
l>ss fraa tk * fiaa kest- 1mm pciaciral 
'tctacs reseeasibl* far tka aaasaaal 
Ucideec* aad iateasity ratteras t n 
oasidered ta a* ckaa**s ia t k * fisk feedia* 
kekaaiec aa* aaaaal teaavtatar* r * * iees. 
( I t t U 

<m> 
rterirfc. » . . aat J .e . saasalax. c r i t i c a l Tkaraal 
Sasiet af Taa S**=i*s af rstaeria* r i sk . 

1*T». aaria* H a l - <•. Car . ) , a i , l e i - i es ca.s. 
faairaaaeatal rretectiea •«*ecy. tavicaaaeetal 
•eseerck Laeeraterr. *arra«aas*tt. »U 

Cr i t ica l tkaraal aasies ICTW) aara deteraiaed 
far aiatar flo**der (rStmevutncaiCTtS 
U R K I M S , aelbeae) ted scar i s m t m i s 
n r r s n r s , L . ) . > R l i H t H ta aeftieet aatar 
teareratare ar ceastaat iacraaaats aeeae 
aabiaat. Tka accliaatiaa reeiaes siealetad a 
aataral aaairaaaaat ay track ia a tka 
t»a**ratare flactaatiaas ia re iat M i c k 
*»aJ, a saall Ikaia Islaad estaary. »a 
alaaatiaa ia r tn fraa Jo.3 ta 35.* t aas 
ebsaraed far scar ms tka aaaa accliaatiaa 
taaaaratara lacreesei fraa 10.0 ta 22.2 C. 
CT* for f la t alar iecreased fraa 2e.a ta 12.a 
C o**r aa accliaatiaa raaaa af a.2 to 21.0 C. 
n * as* af CT» stadias fee eradict ia* tka 
af facts af aeeted * f f leeets is discessed. 
(»«tk) 

<iee> 
rakey, » . ' . . Soaa aspects of T * * r * n t a r * 
acd i ta t ioa ia tfcc treat Treat ( f l U I U I I S 
roar m m , Rltckel l ) . 

UTa. rk.O. Tmesis, te iTatsl ty af Taraato 
tOBinrsity of Tarsate, Caeada) 

Tka stedy atteaeted ta iavastiatte abetker 
a:cliaatiaa to teaferater* is ceetrelled by 
oaa oarticalar kedy systee, oc akatkar 
asdiaat ia* is leeally iodeced ia tka varies* 
tlssaas of tka ereaalsa. Tka resaeas* af 
atola fisk te latkal teseeratare daseadad aa 
tka aaaa tkaraal kistery af tka to ta l tisssa 
raeardless ef tk* aaateaical s i t * , reea a 
stctiaa ef a hettereeeaeoasly accliaaced fisk 
ats exposed to a latkal tearerater* tka 
rtspoase of tka) fisk varied accerdia* ta tk* 
l taa l af accliaatiaa af tkat sectiee. Calls 
isolated fraa fisk acclieafed at d l f f * r *s t 
t tapvrttar** reflected tka tffects of 
accliaatiea. fkaa* akick tar* ottaiaed fraa 
aara-aceltaatas tlsS - * r * aara tbereeetable 
tkaa tkese ektsiaed fraa cold-accliseted 
risk, on 

<1M> 
fairkaaks, » .§ . , sad l . r . taataa, Occarraaca af 
tars* Striped Bal let , aaeit C t n u t S , ia Cape Cad 
(ay, laeeackesett*. 

l»T7. ckeuaaete «cl . , I t , J0*-J10 
(Kasaickasatta t iv lslee of Maria* r iskerles, 
Saadriek, I I ) 

Several bead red laeeeally la r f * striped 
•a l lo t (mail C t n u t s ) establlsked rasidaac* 
i t t k * diseksra* caaal of r i l f r l a laclaar 
Sttaratia* statioa, Mfaoatk, Msaackaaatta, 
i t l a t a BaraakaT 1*7S. Tk* aekaol s is * , 
TisaallT astlaatad at 190 flab *a •oaaaaar 
2 ] , iaeraaaad to t p f r e t i a a u i r SOO fisk at 

Mcaakar J- aaaiaat saaaatar tad disckara* 
caaal tMfarataras akaa tka fisk arciaad n e t 
10.9 aad n.d C. rasaactiaalr, **< dacliaiad 
ta 2.0 aad I I . t C kT Jaaaarr 5. akaa aal iat 
laft tk* caaal fa l laa ia* aa aasckadalad alaat 
• a t * * * , saaaa af f 1 saaciaaas caatarad aa 
gacaakat 11 aakikitad «rass *ataraal siaataas 
af «as-kaaal* disaas*. 1ST) 

<1M> 
rates. I . S . , Tka Iaflaaac* »t Taaaaratara aad 
SaUaitr aa tka kccaaalatiaa aad CUaiaatica cf 
Ckcaaiaa ky tka Srass Skriaa MUtaaiETZS ravic 
ta tka laaaratary. 
I»77. rk.B. Tkasis. Ia t * * rs Saia*rsity | iat«*rs 
faiaarsity. Tka Stata Oairacsity af Baa Jarsay. 
"»• iraasaict, U ) 

ecass akria* k * l ! i a * i *a t 
taaaa l at ar«-sa l i t i t y caskiaatiaas f i e . 1%. 
20. 25 C * 10. 20 rat) aara *sa»sad ta 
sslakl* sadiaa caroaal* aad ckraaat* 
caataaiaatad faa i . T*aa*ratar« aad sal iai ty 
actad syaaraistical ly t * affact tka ta t * at 
accaaalatiaa af salabla aasaaalaat ckrasiaa. 
Tka overall rasyaas* »•» aaa at iacxeasad 
ckraaiaa aataka aitfc iacraasvd taaavratsra 
aad (*r) dacreasad sa l ia i ty , kat t a * aattara 
a! raspaas* t a aa* aaritkla was aat tka saaa 
at a l l l*«als * f tk« sacaad aaciabl* . 
Saliaity kad aa affact aa*a cfcroaiaa 
a l ia iaa t ia * . t l ia iaat ioa ratas a*r* laaast 
at 10 C aad ki*k*st at 20 sad 2S C. M 
eaaclasioas caald a* aada aa**t t k * iaflaaac* 
• f taaparatar* aas sal ia i ty aa tk* 
accaaalatiaa * f ckrsaiaa fraa caataaiaatad 
fsad kacaasa of tka attar* af tk* data, 
lacraasad taaavratax* skactaaad tka 
kialaaical k a l f - l i f * af tka aatal . 
Taaaaratar* aad s t l i a ty batk affactad t k * 
toxicity of a * lak l * ckrosata ta tk * skriaa M* 
skaaa by aa-nr Tla aalaas. eaaarally, 
toxicity iacraasad aitk iacraaaad taaycratsra 
aad for) d*cr*aaad sa l ia i ty . (ST) 

rt lkaaskl, r . C , Tka Maaylat* taaray Ckaraa ia 
a t r ia* rkytaalaaktaa: Tk* efface «t Tcaaacatata 
sa taa rkysioloaical Stata of SttLROltSl 
C0ST»TM (CT.T.) C l * * * . 

1«TT. Joar. tsa. Bar. U a l . t ea l , ( ( a t k . ) , 27, 
IT-aS lOaiaarsity of ttoda I s l a m , Cradaat* 
sckool of 0ca*aa*raaky. sarra*aaa*tt, I I ) 

Tk* adaaylat* aa*r*y ckaraa 
a * T r ] M / 2 ( » r n / T k T r * l » * * u r ] • • * aatoar** 
ia asaaic batck caltaras of S(KtTCI I i« 
cosTirn cor**.) ci*»* at 2, io, is, it. 2*. 
aad 30 C. Tk* r*salts s***ast tkat tkis 
•arytkaraal diataa i s akrsiala*;ically casatla 
of adaatisaj to tku 20 C raaaa af taaperatar* 
aitk l i t t l * apaaraat diffaraac* ia tk* 
aotaatial aaaray n a l l a b l * te tka c a l l . la 
0- l ia l tad caatisaaas caltaras at IS C, tka 
eaerey ckaraa aalaas ear* laaar tkaa tkas* 
absarrad is batck caltare by 0.2, iaplyiaa 
aatriaat stress say rasslt ia aacraasad 
iatracallalar caasical ea*r«y. Tk* 
a t i l lTat laa of tk* adaaylata «eer«y ckaraa ts 
as iadicatar of rkysleloalcal state is 
eeaaasted. (datk) 

<1S3> 
rtraaafaraiaa, * . , lataaratloa of Tkaraal aad 
feed rracaaaiad taaidatls iato a Systaa far 
Coaaarcial Caltsra of rrasksater Skriaa ( r * * * r 
Nast fast* neat 0t i l ix»»io* ia lajaacaltara) . 
n a s i tepart , folasa I I » . 

1»77. f l aa l beeort of the Pablic Service 



< " ) > STJ-T. 
* l » - t r i r t» l 1*1 COOMB* to tk * aatieael Scieec* 
»oaal»tioa, 12* a. faetaers •?»i»*csitw. C*at*r 
* - r d a s t t l « • • • t t i c M t n u l Steaurs ae* 
•»?«r>»«' •»« atTsielee?. »** ! r a n i c l . ^Jl 

3 isc^»n* aatrr frea t w earcer Ceearatia* 
» ! « t , ~r*etaa. * J , m ase< ia a sreliaiaerT 
>r.x»ssa»at »f tk* s a r a i n l , t r o d , aal food 
rMT#*rsiee r t t i i of tfc* aiaat fr»sk*at*r 
# r n » . »»C«e i»»c«n" M S » S £ » C I I . « 4 t k * 
rii^!~»» t r ia t . ;tL*a sir*3S»l I . kcate or 
T*r-»sie eaeosar** to eoaer plaat iatafc* aa4 
! is-»*rte »«t»r: itsekare* aitk oc aitkeat 
-->«: o a r t i r l * * : sal *isckera* «itk or aitkaet 
flarr? oier?!** ai t * i ! sot sieeif icaatip 
i f fect aetaPelisa, skert-tera survival, 
4roatb, or caaaersiaa afficieecp or tkese 
» » r i » » . •>xtola<i:al vnaisariea of aarieas 
Ussee* a* <V;:i»? eftick aer* 4 irect la n a n H 
*> i a?:oI*r*r of n i l aicroearticles far 
tsr»» eoetk* reaeelea ao occaaalatie* of caal 
->rt ir!»s ia ««T tissa** esceet stoeack a*4 
u f » s t i i * _ n>lorisr ia t k * lisckarae eater 
i i * a severe ieleterioas effort aa tk* 
^ M e i a r , art ibol is* «-< saraieal af ootk 
*>r is* «a4 t r i a t . Ike kakaaier aaa l a r i i n l 
3' tf-n» aaf skriap expes** to sorcery. •> 
»«Ticaa«**t*l coetasiaaat free coal , aoro 
• n l u i r t iz. tao laboratory- * • *» species 
•»r» *"*ct» ' l k» r*is*4 aercera leaals. 
» s 4 l t s if taberater* st*4i*s oo tar c r i t ica l 
t .»»*r*ter* aiiiaaa aal aiaiaxa, latkal 
t ? w r r i ! w » aixiaaa «a1 aiaiasa, l a l tfc» 
» t i « * l taaeeratare for aroatk aaa fool 
oaTorsion ratio ar* etaee ia takalar fera-
(•••ractiaas keteea* accliaatioa taareraisre, 
•»»B»-rt**r» toleraece. «a« aissolaaS osasr* 
ar» 3ot»!». (5T> 

* ir»»r, ; . J . , «<i4 r.B.R. leaaisfe. laflaaaco of 
-»t»r T>ap*ratsr* oa tea £ro«tk Pate of tko 
l««il>cy»l ; « laaprey |MnO"TTO* RHIIBSI nt 
r!-.» \tairittn »«l* of Cos: •o r ta l i t y . 

i>7». f-.tr. » is i - Pes. V.. r»s- , Jo, 1J7J-1J70 
Cr . i r>r * i t f of SO'lvk, •'•partaoat of 2OO1OOT, 
~.I»1 »» , i n t i t i o , C»aa4a» 

^rinos of xoa laaprars crrrMBTTOl Sltt ivsi 
»» t? t» »9 t i a i t i a l aora koH at 
'••!>or*tar»s of t to 29 C for 30 lays aa4 
<11->*O1 t.-> trr4 «4 l i k . oa okito sac tor a 
r » * " S T ) " J n n t t J O I l l . lactaasol ia wit ax 
• ' • » r a t a r o aad ia Iaaer*T s i i * caasad tka 
r i t» of kast aorta l i t r to iacroas* ia 
«irr«>aoit aitlt obsorntioas tkat aortality ia 
t i» ir»nt tokos i s soasoaal. lastaataaooa* 
i r i t i h ratos aaro aaiisal at 20 c for 
Iiaaroys of W to JO « , tko optiasl 
t»aB«r«tsro for oroatk saift iaa to IS C for 
l i n » r Uaprora at 10 to 90 «• Croatk rat** 
*>c« ia t * ra*4 ia t * at 19 c aal loaast at * C 
f»r laaarars of a l l sixo. *ccor«ia«lrr kost 
a i r t a l l t y tacraasod aitk toaaaratar* ovor tk« 
• to 20 C raaao. M a l l asaorlaoaUl 
traporataros, iacraasos ia laapror aaiakt 
a*r« arco*»aala< ky a* aiaoaaittial aacliao ia 
iastaataaaoa* arovtk ra t rs , a akoaoaaaoa also 
aosaraod for taloests. laaontorr aroatk 
ratas at toaaarataras of 5 to IS C aaxo 
csaaarabla t o ratos oasoraoi for laatrors ia 
m » Raroa kotaroa l a r i l »mt »o»*ok»r aa< 
a^raa aitk tka oksorntioa tkat laaprara fool 
ia Sroaor aatars kotaooa l a r l l t*i .Jose 
kofrro aoaiaq to oaraor, skalloaor aators 
«aria« tka saaaar akoa arootk ra t * iacraaao*. 

'oMaatk, C . t . , aao H. l l a v r t , Tka t f fact of 
Taaporatara aa tk* »iatr iaat iaa aa< fioaaas of 

•JTTIfrs raaxis ia tk* klaaxtos »ay ar*a. 

\Vrt. Val i for , 2«. 3*-»J ariaroaoat coilaoas. 
Joist Sci*ac* aaoartaaot, Ciaroaoat. Ca| 

Tk* l is t r iavt iaa af tko caaaaaoAitaa kiaala* . 
STTILSS tHLtS >itk rosaact t * aatar 
(*oa*ratar* ia t k * t laai tas Bar ara* aa< 
laoar Saa Sakriol l i r a r is toscrikarf. 
I t t k n a t STTtlBj tsmis is akaaliat ia kotb 
t t t t s , i t s akaaaaaco aoaaars to oacraaaa ia 
tk* aaroar a* tors a*«r foar laroj* otactrical 
aaoor oaaatatiaa alaats akick aisckaca* 
ea*lia« aat*> lata tk* Saa C*kri* l l i a a r . 
Tk* aaaa aa*k*r of aosxols col lect** ia tka 
coMor klaai t*s I*T aatars was 111 par 
seaele, ak i l * tka ooaa far tko Su» Catr ivl 
lioor M S 22 par saa* I* . Sk* l l l**j«tk aas 
a*t sioaif icaatlr eif feroat for t k * tao 
kakatats, kat aaorall kiaaass ass 
c*osi«*raklf araator ia tk* coloor kafcitat-. 
Tk* aaas aat oai*M of l l a a i t a i lap saaelas 
aas appcoiiaatalr foar tiaos oxaatar tkaa of 
tkoao froa t k * Saa Cakriol l i aa r . a k i l * t k * 
aaaa ask fro* aaiofct aas aloast 10 tiaes 
oraatar ia l laa i tas Oa* saapl«S- Tkara 
a***ar*a to a* a* siaaif icaat tr*a< taaari 
iacroasoa kioeaxs * f aossals i a t k * cooler, 
asaa-straaa statioas. Itaaaar* aatrr oaal i t t 
aaalrsos far aiss*l**a osroaa, sa>i»>tT, a a* 
aator c l a r i t f rkaaa* ao * i f f * r * r . c * i far tk* 
tao kakitats. Siac* aleast a t ! t k * eater ia 
tke Saa Sakcial l i ve r passes tares** tka 
oraeratioe Blasts, tkaraal skeck ear caaae 
safficieet sa r ta l i t r to espial* tke saall 
Beakers ef aasaals ia tke Saa Cakriel f i a e i . 

<15*> 
reaaax, * . , Life Cpcle of aae**4ic*lar ia 
CKOPtri l l 0IOIC* f e l , * I T 2 . aescciptiea aa4 
Ckroaoloea. 

1 « » . laa . last. Ocaaaear. ( f r . l . 52. 09-M1 
tstatioa looleeieo*. Tillafraacka-SBr-aBr, Traace) 

Tke f a l l l l f * crcto of OIIorLfoal HCIC* i s 
described «itk tke ai4 af pkotoarapkic 
i l lastrst ioas at Uf fareat staeas la 
laaoratorT caltare. Tk* ckraaelaaT af «reatk 
is sta4ieo as a faactioa of taapiratare, a l l 
etker ceBCitieas reoaiaiaa fisea. Tk*r* aas 
ao aroatk srackroaixia* ia aar aiaaa caltar* 
so tkat tk* f a l l cycle csa »ar» fro* 3 to S 
**T« at a teaperatar* of 22 C aa4 free 10 to 
12 ears * t 1* c. fkatk) 

<157> 
r ia la r , ( . J . , Tk* •apeaeeace of tetcoaactia* t a t * 
a» C*l l Si t* aa« Taaparatara ia rraakaatar 
CI 11 at *4 rrotoioa. 

1*77. Oecoloajia (Oar.) , JO, 7S-01 (Oaiaacsitr of 
S t i r l i a * . papartsaat of »iole*T. S U r l i a o , Oaitca 
(iaaaoal 

teeroiactiae rates aat* caUslatet fa t tea 
species of d i l a t e * arotoioa ia aafiae* 
ceaoitioas. iatarsaecif ic ioakla lea 
raerasaioas of aeaaratioa Uae as ca l l teleae 
aar* coapatea at sack of tare* teoaarataras 
| * . » , IS, aaa 20 Q iaaicatiao a siaaif lcaa* 
4*pea4*Bce of reproeactiro t a t * *a c a l l si t* ) . 
»cor4*4 eeaaratlea t i a » aarlat froa t . M 
kr la f o a n c t U l IIIcaoSTOM at 20 C to 1000 
kr l a mMSTOOT* t n t s at t .S C. Tease 
•alees corr*sa*aa to a raa«a i s r(sa> a)/«aT 
( i i t r i as ic ra t * of a s t u a l lacreasa) of 2.(07 
to 0.017 saa laaMa/ isr ( f l a i t e rata of 
iacrease) of 1J.SS* to 1.017. Tfca 
ralatloaaklp ketaeee teas* la ta aai s ia i lar 
pakliske* aat a for aariaa c l l is tas i s 
eiaeiaee aa< tke valae of sack re«ressi*as la 
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<»7> 

<1*7> COW?. 
• :e le * ica l statics • * tke iretetee is 
fi«n«M. (katk) 

<1M> 
• isk . J . 9 . . eat S. »lsk. Tke effects ef 
Teeeeratsre as4 ssl iai ty ea tke earryeaic 
?***i>ae**< a* iraioaik iit»e ireeaaati. 
» » T . Jeer. e»x. M e l . U u . « .« . 57. 2D-2 ie 
r ia i *»rsi ty Cellese ef sales, keeartaeat ef 
teel-siy, lkaxysteytki 

T»e effects e* taeyecetac* ee l sal lai ty est 
»»e rate ef eaacyeeic *e*elaao»at • •< tke 
ssrsieal af aeikraes t» katckie* aere aaalyset 
ay ' i t t i a a sarface rassesses, m c n u a i 
n n i n l aas kiak eeer a eiee r ise* af 
t * ee * r * t * r * / s * l i * i t y ceaaiaetieas ast tfc* 
•stiaat«4 eptiaaa ceekiaatioo, af teearratar* 
u l sal iaity aas te.e c sat 17.» a r t . 
Sitrkise aas rec«rda>4 ia sa l ia i t ias raaaira 
(taa • ta> to ppt eat at teoperatares ae ta J* 
r. ft* aiaiaaa tiaa tatea t » Utck ie* 1% 
tors) aas racer*** aeer a raae* af 11 t * *1 
•at am* 22.5 t a 13 C; at Maker s a l i a i t i a i 
•akceeaic ieaeleyaeat aas areleaeed, Tfce 
itta>asity af piesaatatiee af eelleer larvaa 
e«s relates ta tk* sa l ia i ty ef tke saaaatar 
i> ekick eeaeleeaaet taa* piece; eekryas 
iacakated ia laa sa l ia i t ias katcked as lareae 
aitk l i t t l a pieaeatatiaa, akila tkasa 
it r* a* ted i« kiak sa l ia i t ias skeaed iat**s» 
pieaeatatie*. (lack) 

f isker. r . t . , Oryee* l a t a * * ef tke Solitary 
Tasieita STTrt.» PLICIT*. 

1«T*. » i a l . Ball.» 1*1. 2»7-305 (Sake teiaersity 
"aria* lakocatery. teasfect, IC: take eaieersity, 
"a f t . af tealaea, Backaa, K l 

lataaaa 20 asd 30 C, tka laa 010 a a* 
eill-deeeleee*. eiyeea recalatery capekil i t ias 
sksersel ia 5TTTU KIClTa seeeested a deeree 
af kaaaastasis i * sektreeical aaairaaaaats 
shore tka ereasisa ceaesaly aecars. la 
o a t r a s t . S. PlICaTk kacaaa aa esyees 
coeforaer aitk a aery kiak (Bara tkaa S| Q10 
a* l i e 10 C. »at* iadicated tkat aerekic 
e>takolisa eeesa* sear •» C aed, altkeaa* tka 
sreaeisa kas kaa« aaiataiaed far saaaral 
aaaks at 2 ta 1 C, • • eceatk at attackaaat 
r: carrel kalaa t C. Tkarafara, pkysielseieal 
alaptatlea, af s t l t U at teeeejcatexes kalaa 10 
C is apparently redeced. pr*C| 

<l*9> 
riskac, T . t . , k>tsknlic Caiataaaaca Casts »f tka 
lasaaasis* FaaJar STTIU »LICIT». 

1*77. a a r i s a - f i » l . I t . s a r . ) , a l , } t t - M « pska 
aaiaaraita, kavartaaat ef taalaay, tarkaa, >C; 
Oaka la iaars i t f aariaa takacatary. laaafert , kO 

•t a airaa taaaaratara, tka rata ef iaaaatiea 
af tka solltarT taalcata STTtlk PllCKk aas 
prayortiaaal t a tka 0.7 reaar ef vat HBB. 
Tke Uaastlae t«te tacraasea cay U I T a i tk 
iseraaalaf taepantara >*ta»— 12 aa< i» c 
«10 • i | , kat aas la<eaea«eat a f taaaaratara 
katvaa* f t ae* it C iksarptiaa • f f ic ieaer 
n * ia4aa*a«aat ef taaaatatsra aa4 ke<y sixa 
M i aaarafM aaaresiaatalT oaa-tfciti fer ketk 
arkea a«4 altrafaa. (»atk| ( I K ) 

<1»1> 
f laaar , D., aal 1.%. Sfcatk, J r . , Tka ( ( facts of 
stats Blaetrie statioa Oaatatlaa a* fstrsisad 
rkatoflaattaa. 

*»77. irlrafcialaaia i saa .n SS. 3 » a 
faataarsit* af satyUai . Ckasaaaak* kielaaical 
takaratary. Salaeaes. S3: «.S. r isk aa< a i l ' l i f a 
Saraica. Offiea af t ia laaical Saraieas. 
aaski>.rtaa. K ] 

t ? affact »t aatraiaaeat aa estaeriee 
akytaalaaktaa aas sta<ia4 at tkree staaa 
alactr ic statiaas lacataa aa trikatacias af 
Ckasaaaaka fay. Ia east cases, ckleciaa 
rataac tkaa kaat aax iaa>licat«4 as tka aest 
iaaertaet factar ia tke raaactiaa af taa rata 
af carkea assiai lat iaa. Tka caaactiaa •*' 
carkaa assist latisa ia tka aistara af a ylaat 
afflaaat aa4 aaaaaatatiaa aa tat mat exaatat 
tkaa a i r ' a i * * * as sackaaical aaa kaat 
effects. Tkas. cklariae aas 1a*aai as tka 
arisary factar aaaar tkesa ceaaitiaas. Oaa 
stafy tkat iaaelae* tkrae ceajacatiaa aays 
eaeeel i f ie i tke preklea ef iatararetiaa 
s i fa i f icast s ta t is t ica l iateractieas *** aaia 
effects ia a eait iaariate aaxie» ekea tests 
are caa4actac eater aetaral caal i t i 
Uatkl 

<i*2> 
flatckec, S . i . . Circaaaaat Cycles sf *Ua4 rlasaa 
fraesiaa *eiat a«4 Baa aaa CI - Caaeastratieas is 
«aafaaa41aa4 sister rteaader (rsraaoaifSMStCTfs 
u n I C » a s | : carrelatiea aitk la ter Teaeeietare 
aai Pkateaeciei. 

1*77. caa. Jear. Zeal . , ii. 7«f-7*5 (aaaerial 
Taiaersity ef Saafsaallaat, Saris* Scieaces 
(esearck lakecatorr, St. Jeka's. saafeaatlaaa, 
caaasai 

k fear-year f ie la arearaa H I caaaactaa aa 
tka eiater flaaaser t a cerralata ckaaaas >a 
slasaa » * • . C1 - , aaa treaziaa-eaist 
aaacassisa ai tk sea-fleer aater aa< sel imat 
teaaaratares, aay leaetk, sa l ia i ty , fartk cf 
caytare, **4 ekseraatiaas aa kerraaiaa ia 
sediaaats. ?iasaa »a», C i - , aaa 
freexiae-aeiat lapcessiea skaeec aaaaal 
cycles sitk easisa is sister IJaaaary-aarill 
ftesaeratsre -1.< te - l . a C| aas a u i a a ia 
saaaer (Jaly-Cctekerl 110 to l a c i . Tka 
ckaaee ia freesiae-eeiat aaaressiea free 
saaser to slater sas akeat 0-*5 C, 201 ef 
tkis aas attriaa-.aple te «*• aa* C I - aaa tke 
rea«iaia« MS ta tke preseace ef aa 
'aatifraeze.* Tk* aata saaaest tkat alasaa 
'aatifraeze* asaearea is Soaaeker (« ta » C) 
*a« <isaeaaare« aariaa Ray t-1-0 to 3 c . 
•arias tke aiatar tke f leeWer aera faakJ 
aaly la tke I t a s t i areas ef tka saapliaa si te 
*m4 eere asaally kariea ap to 12 to IS ca ia 
tka saJiseats skick aere aaraer (0.1 ta O.a 
C| tkaa tke saaaatar. Tke plassa • * • , C 1 - , 
aa< freeiiae-poiat sapressiaa af siatar 
fleaafer keW l» tke lakeratory fer seaas 
•ays aera alaays siaaif icast ly leeer tkaa tke 
fieK-saaplea fisk. Tke litfeneces kataeea 
tkese tso eroaes ess areatest eariaa tke 
saaaer, saeeestisa tkat tka effects af 
'stress* daziaa captare di f fer seaseaelly. 
«ratk) 

<1U> 
rietcker, 1 . , Tke I f f acts of Cat tare 
Coacestratioe aad tea, Tiae, aaa Teseeratere os 
kacterUl kttackaast to relystyreae. 

1*77. Caa. Jear. Rlcrekiol . , 23, V« (Vs i ters i t y 
Celleea ef lortk kales, lariaa sciaace 
Ukerstarias, aeaai kridae, esyae'd, *a las| 

Tke attactaeat ef a saris* pseaieaeaad to 
eolyatyreae as* foaad t e ke aapasdeet spaa 
(a) caltsra coscaatratioa, (kl tke t iaa 
sllesed for altsckaeat, (c) tke atestk pkase 



<1»3> *» 

a* tka caltara, »••! | ' | taaparatara. Tfca 
*.i«kac of at t*ct*4 calls iacraasat aitk kotk 
"^ltsr» caaraa'ratioa aat tka t iaa allaaot 
* i r attickaaat, aa t i l tka attickaaat sarfaca 
aa?r»ack»t s i t a r i l m . Tka aaakar a* calls 
• l i - k attack** ae* tka rata af attackaaat aax 
« r»nr * t s i tk tas-akas* caltaras, a i * 
»ca<frassivalT fecraasal vitk sta' iaaarr aa* 
*»«tk-pk«s* csltaras. 1 taaparatar* i f K 
» t i c * a k l r laccaasai tk* pcapartiaa of 
stttiaaar? akasr calls akick attack**, 
CT««H sitk calls at ?a c. Tkosa can I t i 
<ns k* 4*scrika* kv • a*** l kasa* aa 
? k n i i c > r t « i ? i l a4sarptiaa, akick saaaasts 
t»«» • aa-tieloaisal aracassas aai t l a r a 
sif»r ra|r i t tV» i a i t i a l *v*ats af tactacial 
• I ' . i i a a . fkstM 

*m~c*. " . . f i p r r i a n t s l laaastiaaticas af tka 
•-s?ir«ri»a of -:M«U9S POSSiiW Jack 1*35 
t rn<t <7-«-»»pSvo->*.i) ia la lat iaa la Taacaratar*. 

* * " . icr"!. ly l rok io l . (Saaal.t | - - * r . l . s». 
! « - > l l |T^?fU**rst. l . •aJal fxa l l , Car war) 

•»» « f > « ip ta t * a* S. roSSkH" t u aaassrat 
«- !i*r*r«at caakiaatioas af taaparatara. 
a ? - x f » M r « t i o i , aa-l aatar ao»aa»at - 2. 
• a m p i * is a n c t i i l c*aalat»r ia tacraasiat 
?:>}. B—TMJ* af tka slaa t i t fssiaa af aasas 
11 u t r r , < kiak 07-caataat aaa caatiaaaas 
-»n»»«I aca assart ial . T i * aol aiaiaaa aas 
<»nt 53 n *T . Tk« aaxissl taeparatar* aas 
2? -. Ta t>* aicro-kakitat 5- rossato* 
" r * f « r » d slaa I f rasaia*. aatac ai tk aa 
oetiaal n l n * of akaat 5 ca/sac. also 
liscoaarai aas tka ralatias kataaaa 
rrssiratioa sat kooT-sixa, as* tka calstioa 
H l n t i t l - ) : (roatiaa-): (acti*e-aatakolisa| . 
fknkl 

accarra* aitk aa iacraasa ia taaaacataca fiaa 
t« ta IS c . Tka 11a walaas act* kiakar at 
laa taaparatsras far POSACtt, kat aat far 
Vstis*. Lara* rosacea aaiaals ikaaaa laaar 
staatar* aaviatiaas a*4 stsaaara arrars at 
aack taoparatar*. iadicatiaa: tkat Uraa 
saails aca lass a (facta! kr tisiaa 
taaaacataca. Saris* aoaatic raavlratica af 
katk spacias. tka 0*3 at 14 ta 20 C aa* 20 ta 
» C iacraas** aitk Lara* saails. (»PQ 

<1*T> 
Praack. p., I . l i l t a a . s. Osaka, aaa ». aar t t . 
Sistrikstiaa aa* Oriaia af Sacfear* Saiaaa 
fOKonTsCISS SSMH U Cf fskara Batars af tka 
lartk Pacific Ocaaa. 

r»7». l a l l . I « * rc , j a , 113 n . flartkaast 
Pisk arias Caatat, Satiaaal Saciaa liskaxias 
saraica. M i , Saattla. t k | 

• I ts af 14 raats af kiaksaas raatacck aa 
sactara saiaaa f0»C0*raC9«S i m i l kr 
sciaatists ia Caaaaa, Japaa * • * tka » i l is 
saaaarixaa. Sackara saiaaa aca aafeaa, 
tyaical l r saaaaiaa ia straaas t r i k a t a r i ta 
lakas aaa. aftar kttckiaa. aast i » a < try 
saaaa aitfcac 1 ac 2 yaws ia lakas katata 
aiaratiaa ta tka acaaa. TNar racaca as 
a4alts ar iaaci lr aftar 2 ac 3 raara ia tka 
aoaaa, ia tkai t atk. Stk, ac »tk yaat af 
l i f a . Sackaf* saiaaa ara aistcikataa fcaa 
tka saatkara l a r i l a Islaaas ta aactkaca caast 
af SSS* ia asia, aaa fcaa Calaakia »i»*r ta 
sactkrra klaska ia kartk kaarica. Taa aast 
iapartaat praaactiaa araas aca aaaaarataa. 
9at* i ls af aa«aaaats aa4 faatiaa aiaratiaas 
tkraafkaat tka Ractk Pacific aat a<1acaat 
saas ara srasaatad. Raaaaaat ia raactiaa ta 
saasaaal aaa sacfaca taaaacataca aas aacaa 
aitk f isk aoaia* ta aatacs raaaiaa ia 
taaparataca froa 0 te 13 c, vacyiaa aitk 
saasoa aa4 stata of aatar i t r - I ka tk ) | I0 | 

»r»»b»ri r t . t . , Tka t f f rets of t iakt Iataasity. 
Taasaxatara, Call Daasitr *a<! fas*T Ratals 
f*»rrar» ««* Ckroaiaal as Two lairisa 
rky>al«<ttars ia Caatiaaaas Caltara. 

%*!•>. »l>.3. Tk.sis, 125 pp. (Tatas « t l 
-*!tir*rsitr. Colixfa statiaa. TI) 

T i * saacific aceatk tatas ** kotk ISOCM1SIS 
-.IL<>1> *»i a-montm I t U I aara iaaacsalr 
r a l t t a l te tka cal l saasitr of tka caltaras, 
•xcapt ' a t <a apatnat elat»aa at loa cal l 
oacaatratioas. Wo siaaificaat ckaaaa of 
ckloroakrll-a/call aas aotad for c . M i l l ia 
•or coacaatration akila T. SkLHia at 
laasit ias aora tkaa 1.35 t I0(f»5) skoaaa a 
«i Tnlficaat ckaaaa. Tka saacific aroatk rata 
of aack sate las foileaa4 a coatiaaoasly 
ckaaaiaa pattara ia ralatica to tka 
t ra»»t»t«», a**» aitkia tka optiaaa 
taaaaratsra raaat, ircaspactiaa of tka l iakt 
t i t 'us l t i as . lasponsas of tka too saacias to 
ssslatkal coasaatratioas of aarcsrf aad 
ckroaiaa arc da ta i la l . I t fO 

<1«*> 
praikar*. » .» . , aad O.K. laialaood. osfaaa 
Coasaaptioa of Tso kapkikioas M a i l s : PCMCU 
P*L1D)5> aa4 MtlSk COPPUItims (Prosokraackla: 
• •pa l la r i ldaa l . 

1*77. Rtlacalaia (C.».) (Taa. l . t * . M t - M f 
(OaiTtrsitf of Hlssoari, Oapartaaat of Zooloar. 
Colaakia, HO) 

• aaaaral itcraaaa i * reapiratorr rata of 
kjtk PORKU PUmoSk aaa K«1S» C O t W l i m i S 

<1H> 
Priaa, %.*., Saaaata l iarat loa af IstcBarT-Paaraa 
M laa t ic Saiaaa (S1U0 SIU») Saolts ia tka 
Paaokscot piaar Estaarr. kaiaa: liaaciaa 
laaaaaats. 
1977. Pk.9. TWsis; oairarsitp of Raiaa 
rsaiaarsitp of M i a a , Oroaa. I t ) 

Bsriaa 1975 aa* 197. oasat of iacroasa< 
act i t i tp of katckarr-raaras MUO SkUl 
saolts occarraa akaa katckatf aa< paaakacot 
l iaar aatar taaparataras iacraaseo asoaa S C. 
Pall axprassioa of aiacatacr kakaaiot 
occarrad at taaaarataras akava • c . lar l iac 
iacraasad a c t i t i t T is 197a ceiacidaa aitk 
aarliar aaraiaa t raats. Taa f i rs t loaf 
sasaart aiaratioa aas aaaa tap 10 katk roars, 
1sticatiaa tkat factors sack as pkotoparioa, 
ia a U i t i a a t o aatar taapacatara, aara 
iaportaat far oasat of aifratorr kakariar. 
IST> 

<1«9> 
Paoao, I . , Tka " lot Titas* of l a l t a . 
1977. Harlsa Bio l . I * , e a r . ) , 39, J01-3M 
r tarr iat Costallo Sckool, Oasiaotoka, fa^Uat) 

m 5 paar aajraar a f tarsaaiatto lartaac, 
M l t a , • « • car t la t aat t a iatast i fata saaa 
factors eaatxikatlaa to "rat tl4as« ast to 
ivaat i fr tka caasatira ortaaisas. 'tm* 
tioas" ocean at a n a l l y i t • • « kat , laa* 
pradicuklr , also darlaa; lm» - taaaat. 
Casaatira oraaaisas iaclatat tka i i a tsa 
CMtroCBtOS sp . , aat tka t laoflaaaUata 
« I M f i PtOIOCffnol, P t l X M I I f l , 
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nr-»o»isc»s, o u n u i . crpariaa aad 
o c i w c n i i . early n m t rad tidas 
oTcarra*. at a t iaa af iacraasiaa iasslatiaa. 
« < attar taaparatara, pravailiaa aaakara 
vials asd sa l la i t ias la tfca raaa;a 3S.a (a 
IS . * » • * . a -aasiataat faatar* was a aaick 
ria» ia aaa taaparatsra at aor* tkaa 2 C 
4sri3J »Vo mat pracadiaa rad aatar. aad 
t i tos l t tar ia tba Taat caiacida' sitfc hiakar 
taaaarataras aa* sa l ia i t ias aad cala oaatkar. 
Ratfc) 

<17J> 
: i k l t , " . P . . aa4 I . * . Crakar, Tka Salt aarsk 
laatiaod. Cassias? m i m t s aaasfiald, r*M at 
tka ( i r tbara U a i t af i ts Pistribatiaa 1 . Ccalaay 
aad U f a cyckt. 

1*77. Estaaria* S Caaatal »ar. S e i . . 5. 123-1]a 
(Taivirsity af Sea taapsfcira, Daaartaaat af 
Zaals-y aad Jac*saa Cataariaa labarat<.ry, aarkaa. 

aay iscraasa ia taaaaratara kayaad 3a c 
caasad iakibi t iaa af pradactiao. ak i la at 
l a n e taaaacataras additiaaal Wat aaa aftaa 
stiaalatory. 9tckaaical 4aa»aa aas yadaad ta 
ba aiaar far tk is araap. laaaa tka 
aacraaaatfcic t a x i , METIS aaa- aara fsaad ta 
ka aary sascaptibla ta lass sf physical 
caaditiaa aad aactality bacaasa af katk 
aackaaical affacts aaa kiafc taaaarataras. 
a*a>raas POTlHTIk A w l aad ckiraaaaids pss'*d 
tkraaak a statiaa aitk U t t l a sr • • 
aa r ta l i ty . l a r taUty far atkar taaa oara 
astiaataa ta ka IS ta 2 M . a asaraadaa 
spatial aai taaaaral distribstiaas a f baatkic 
d r i f t caaplicatad aatraiaaaat asaaaaaaat. 
Tka aaafcar af d r i f t i a * f isk l a m a f raaaaatly 
«a».aad tkat af ar i f t iaa kaatkaa darias aar I T 
saaaar, kat faa aara faaad aftar la ta Jaly. 
Cixzard sfcad laraaa pradasiaatad, kat aariaa 
197J a saccaasfal spasaiaa af car a aas aarkad 
by tka appaaraaca af siaaificaaca aaakars cf 
carp laraaa aad fry aaar a 17-day pariad ia 
Jaaa. |katU 

-oaatiaa af tka aaafcipad, W l i m Pit a s m J 
aas aba*rsa4 ta iaclada a aaasaaal 
i is t r lsst iaaal cycle akicfc is associates aitk 
b>tk aicrakafcitat areferaaces aaa aaaaaaal 
traaaratara aariatisa, a i tk aast fraaaaat 
kiki tat iaa af tkaaa alcrakabitsts aitk 
saaltast taaaaratara raaaa. Cabryaaic 
de**iaeaeat ia ralat laaly fast at 
taaaarataras abaaa 10 C coaaared aitk atkar 
C4*«lt9S spacias. (tPCI 

<171> 
?aatayat, S.C., aad I .E . Pataaik, stasias aa 
Csllaaaa ia Saaa Spacias of Iadiaa Piskas: 1 . 
Iaflaaac* af Ses sad Teaaeratara oa tka Callaaaa 
Caataat af tka Ski a aaa asarla of CsaiOCfPMLSS 
n r n n s . 
1975. Sdaaca aad Caltara, «1 , toa-sOi 
flarkaapar Vaiaarsity, Zseleay bapa-taaat, 
orissa, ladia) 

<171> 
Callaap, C.a., pespaasas af Caddisfly Uraaa 
|*ttcircr«r*as sap.) t a Teaparatare, food 
» - a i l i h i l i t y aad C arrest Talocity. 

N i l . tsar . l idUad s t ta ra l l s t , * » , 5a-aa 
(aaiatrsity af tiscoasis. Laboratory of 
Liaaoloay, Oaaartaaat af Zeoloar, aadisoa, at) 

Liraaa af tfca straaa caddiafliea, 
M K S T C E B T M S *an ic»s -s , aad t . 
OCCIMBTM.IS, aara atadiad ia eiafct slaalated 
straaa ckaaaals t a dataraiaa tkair baka*local 
rasaoasas to taaaaratara, food avai labi l i ty 
fbriaa sbriap) aad earraat ra laci ty . i s 
teapetatares iacraasad above • C, t . 
orciOflTkHS laraaa f i l tarad aora fraaaaatly 
hat ibaaa 2P C, tfca aareaataaa of laraaa 
f l l t a r t a a staadllT dactaasai aad tka 
parcaataat aitkdraaa iseraasad draastically 
aitk iacraaaiaa taaparatara. Pvrcaataaas af 
l i r r a a caaa-baildiaa aad aaattacaad aaaarally 
dacrassad aaar tka raaaa af • ta 27 C. 
•aapita tkis daeraaaa ia caaa-kaildias, I . 
o:ciDOTM,IS laraaa aaaarally araa faatar as 
taaparatara lacraaaad froa • to W C. 
takaalar af t . »"*HC»t»S as a fsactioa of 
taaaaratara aas a ia i lar to bafcavlor af I . 
orcratsmis- rtrc) 

<m> 
Saasaa, ».*.. aaaaaraaaat af (atralaaaat aad 
Pradlctioaa of lapact aa tka taaask aad Ofclo 
t l r a rs . 
1*77. i s Tklrd aatloaal varkskap oa tatralaaaat 
a laaiafaaaat: saetioa JU(a)—taaaarck sad 
Caapllaaca, U». laasaa. I d . tcolaaical aaalyats, 
l a c , aa iy i i i a , t r (aaPaaa fa laars l ty , aaaartaaat 
of toolosr, araaaeaatla, I I ) 

Tka rasalts of aaaaral stadias saaaaaiaa 
daaaaa ta d r i f t ! * * rlaar biota afclcfc paoa 
tktaofk alactric faaocatio* statiaaa oa tka 
•abaafc aad ofcia r l f a rs arc praaaatad. 
fkytoplaaktaa arodaetlalty aaasaraeaata 
eaadaetad ovoc a a-yoar pariad iadlcatad tkat 

Tka iaflaaaca of at* aad taaaaratara aa tfca 
collaaaa caataat of tka skia aad aascla of 
0PBI0CIPI1US pncriTIS aas stadiad. Coatrol 
f ish aara kapt at 2* c aad aipariaaatal f isk 
at Id c. Tfca callaaaa caataat af skia aad 
aascla sara siaaif icaatly kiakar ia faaalas 
tkaa ia aalas. Tka ta ta l callaaaa ceataat of 
skia ia fisk at Is C aaa kiakar tkaa t l a t cf 
coatrol f isk. Tkara aas aa taaaaratara 
affact oa aascla callaaaa. 1ST) 

<17»> 
Sarlo, I . T . , opistkabraacka Poaad off U t t l a faa 
Ia la t , *as Jarsay, aitk Iotas oa Tkraa Spacias 
» « to tka Stata. 
1*77. l aa t i las , 9 1 , 23*21 llcktfcyoloaical 
ksaaciatiaa, l a c . , kbaacaa, IJ) 

la iataasiaa acoloaical saraay ia tka 
a ic ia l ty of t i t U a I«« I a l a t , mm Jaraay 
foaad tkraa spacias of opiatkokraaefcs ahick 
• r a aaa to «a« Jarsey ( P L i n o i U t c u I * T i t 0 1 , 
cannons n i M i u i T i , aad r i c n i n 
•OSTOIIIISIS) aad aoatkara raaaa axtaasioas 
for MIDtoaoTOS PaOlDOSBS aad TtafilPIS 
TtaeiPIS. Tka accarraaca of cold satar 
oplstlakraacfcs ia baa Jarsay i s aiplaiaad la 
part by ocaaa aatar taaaarataras aklcfc raraly 
a-caad 2S C, ky tka aaaaroaa aabaaraad 
a r t i f i c i a l strsstaras, aad by tka arodaaiaaat 
soatfcaaat flow af coastal aatar akicfc aay 
traaaaart un» »•* foasa froa kraadiaa 
popaUtioaa 1 oca tod to tka aortfc. 
Taaparatara caaaas for aceacraaca af 13 
ttmc\t* ara tahalatad. ( latk) (ST) 

<17$> 
Sarsido, t - T . , B.C. lalasa, aad %.U larbaat, 
Tkaraal prafaraaca la lalatioa to Ssl laity la tfca 
Tkraaaalaa sticUaaack, sismosTIaS i c i U K a S 
U , aitfc aa latarpratatioa af i t s Siaaificaaca. 

1*77. Cas. »oar. Xoal., S5, S90-S** Italkaasia 
OalTaralty, Oapt. of Uoloay, ss l l far , loaa 
Scotia, Caaada) 
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fa tfe*raal sradioats of frask aatar aal saa 
«»t»r C2 apt u t i l i t y ) , ptafarrad 
• > i K [ < t i n i 3f tka thraasaiaa sticklabaet, 
s»s?r»«s«is l n u i r v s , i i a n i N aitb 
s:cliaatiaa taaparataras of 5, 1< u i 25 c, 
• i tk tkosa for tha frosksatar tasts t»i>« 
«b"»3t 2 C losar at *ack acdiaat iaa . Piaal 
i r t f r r B d ttka kiabost obtaiaabla 
arafaraadaa aaaaliaq accliaatiaa t n m i l i n 
f»r "rich haloplastic spacias) vara 1 * aai I t 
c for freskaatar a*1 saasatar, rasaactiaaly. 
I !«tar sarias af disyaact prafaraaco 
i»t*rainatioas ia aapraiiaataly 10.5 apt far 
xibiacts accliaatad to 1 , 75, aad 20 C 
t i r l M avail salaas of 17.7. 11.2, a ad I f . 7 
r. r*so*cti»aly. Fiaal srafaraada aaca aat 
l»t»rai«ad si te* th* saaplas a*ra af saaorata 
a r i i i i s . Tka iaasdiat* caasa of appar latkal 
t»ao«>ratara rasvoaat fat this aad attar 
M l i p l a s t i c spacias i s apaasaatly 
f i f ' r r a a l i i l s i» aatak-ilic laadiaa occasioaad 
ay sssoraaaiatia* str«>ss»s. (?PC) 

• t rs i ia , E.T.. aad G.C. "lorriioa, THataal 
»r»*araacas of •aaaiekaa, •npBolVS arTIPCCUTIS 
I . , aid Saadod i r i l l i f i s l i , P. SI»M«I0S (laSaaar). 
(Cnriaoioatitoa) ia Salatiaa to Tkaraal 
J r T l i n f i»a aad Saliaity. 

1477. cad. Joar- l o o l . . 55. 1190-119a fDalkoasia 
" • iT»rs i ty , Bapt. of aialoqy, Ralifas, Baaa 
Scotia, casada) 

•raiieacy distribatiaos corrasaeadias to 
virions I«*vls of tkorMl accliaatioa froa 5 
t» ""• C area record** tat saaplas af aariaa 
*a»ichoas, fa 11*11,5 BrrffOClITTS I. . aad 
staplas a* f n t l n t t r baadad k i l l i f i s h . P. 
ttf^n^s (l»Sa»-ir), i a tbaraal *radi»ats 
' > n r i ia colaaas o» frask aatac I lass thai 
7.5 oof sa l ia i t - ) or saa aatar 132 ppt 
s t l i s i t * ) . aean artfarrad tasparatacas 
ejanrisad roaskly yarallal bat i rraaslar ly 
i»fl»ct»d traads for tk* too sarias of tasts. 
ni 'hin »acfc jp«cias. la aaaaickoa. prafarrad 
te«oeratar«s for corrasosadiso, tkaraal 
s:cliaatioas raaaad froa 3 to a C ki<|har i * 
tasts eoadsctad ia s*a aatar. Ta kaadad 
k i l l i f i s k . crafarrad taapantaras tot 
TJrrrsp-Midina tfaraal aceliaatioas raaoad 
froa 5 to • C kiakar i a frask aatar. Tkas, 
#»cti spacias raaalarly preferred k taker 
taaparataras ia sa l ia i t r ahick spprosissted 
m i of tke typical kabitat. Tka iaferaaca 
t-> ba takaa is that tka aaasaal sa l ia i t r far 
aack saacias placas as attraordiaary 
osaora^alatiaa lost akick iaflsaacas tka 
rractloas of tka f l fk to tka sarias of 
tbaraal or otkar corroUtad s t iaa l i ia tka 
araUast . (katkl 

<1T7> 
Saall , » .T. , ni t . r . S . »a1», Sosa Raasaraaaats 
of tka •asplratioa of Maaktoaic Crastacaa. 

1*7$. ( a l l . Oop. !tar. Sci. Vsia. Cockia, 1, 
201-231 (Rarisckal Colltao, OaisarsltT of 
• barocaa, naitail Iia<idoa) 

aaasaraaaats aara s>4« of tka raspirstios 
r i tas of copapods, paaaaid post laraaa tad 
ayslds, obtaiaad froa tba plaaktoa a t Porto 
*>ao, soatk ladis, a ad ralatad to tka dry 
aviakt of tka aalaals. * t a taaparatara of 
27.5 c, tka aaa* ssa taaparatara of tka a n a , 
tba aaaa rasairatory ratas aara aboat 10 s i 
07/sa dry a t /k . Tkis is sabstaatially kiskar 
tka* fioaraa raportad for aortkara aaocias at 
10 C aid aboat taica tka rata oaa siakt 
aipaet at 27.5 C Ob tka basis of a doabliaq 
of tha rata for aack 10 c risa i * 

taaparatara. ( IaUI 

<17»> 
3**. J . I . . Cffacts of Sisa af r isk , Balar 
Taaaaratara aad satac aalacity aa Boayaacy 
Utarst iaa by Patkaad Biaaaas, P ianiLts 
PfCJEUS. 
1977. Caap. liackaa. Physiol.. M * . SCJ-SM 
CVaisorsity af «a i toba , Oapartaaat of laolaajy. 
aiaaipaf. Baait aba. Caaadal 

•atkaad aiaaaas inaCflUCS PMbltXaSI altar 
baofaacy by ckaaaiaa saiablaaaar solaaa ta 
caapaasata far ckaaaas ia aatar aalocity aitk 
tka leavst baayaacy attaiaad ia fastac aatar 
•a laei t ias. tttaat af baayaacy adlsstaaat i s 
araatar aad rata af iacraasa fastar at 21 
tkas at ».5 C. Saayaacy i s iaaarsaly ralatad 
to aatar salacity. Caaaarad ta larva f ish , 
saall f isk aaka a lassar adiastaaat, haaa a 
kiajbar iataraal prossara. aad sacrata aas 
fastar daria* aa iacraasa ia baayaacy. Sas 
sacra', ios is asad ta iacraas* saiahlaidar 
»» l i t» . Ckaaaas ia iataraal rrassara accar 
dariaa adtast •ami bat da aat iaflaaaca tba 
rata af adyastsaat. (katkl 

<l7a> 
^rkiaa. S.B-. -. tat l i f f . aad »-C. Btta, 
Laboratory aad * i« ld 1*sts af taiaaacatara 
Tolaraaca aa MMISIa ». i f f l l l s , U< Bastara 
!toSaaitofisk. 
1975. »»rk. l a t l . Par. t i aaa l . (Car.l , 
2»9t-25«J (Pot «iaaa| 

1 » . 

risk acclisatad ta coastast taaparataras ia 
tka laboratory aad tkosa accliaatad to 
flsAtastiaq tasparataras ia tka f i a l d v a l d 
siai lar aadiaa saraiaal t iaas , s ia i lar «;p«r 
iacipiast latkal taaparataras. aad s ia i lar 
Cr i t ica l Tbaraal taiiaa (CTa). Tha sliakt 
diffaroscas bataaaa tka tao araaps i * 
attribatad to flsctaatiaa taaparataras at 
straas-sida aad otkar aaairoaaaatal 
sariaklas. 11 so, tha pracass of accliaatioa 
is tka saaa aadar tka tao sats af coaditioas. 
ttposara ta iscraasis«ly fciakar accliaatiaa 
taaaarstaras iacraasas aad las saraiaal tiaas 
aBd era at tost taaparataras ab»a at 
fcordariaa oa tka appar la tkal l i a i t . 
Partkaraota. aala f ry . aad iaaataras ara sat* 
kaat rasistaat tkaa ara ad a l t faaal as ia tka 
faa CTR aaj appar latkal l i a i t tasts 
accoapliskad ia tka f i a l d . <katk) 

<1M> 
S i f t . J . J . , applicatioa of Taaaaratara Prafaraaca 
Stadias to Eafiroassatal Iapact t»an»wmt^ 

197«; 1977. C0ir-7»OW9; Joar. risk. —%. *d . 
caa., 3a, 7a*-7»» (Icoloaical kaalysts, l a c , 
"a lT i l l a , IT) 

Cissplas u* ai»aa akick i l l a s u a t a pays ia 
akick f isk kakaviorsl data, kioloajical saraay 
iafonat ioa, aad kydrotkaraal aaps ess ba 
asad to kalp pradict tka aaairaaaaatal lapact 
of a tkarsal discbaraa. Tka abi l i ty of f isk 
to parcaiaa aad rasposd to taaparatara 
aradiaats aad tka qasatificatioa of tkasa 
taaparatara rasaoasas prorido iaaortast 
iaforaatio* tkat skoald ba iacladad ia poaar 
plaat si t iaa stadias, praoaaratiaaal 
aaalaatioas, sad ataaral iapact aaaiysas. 
<ST1 

<ti1> 
eilaaa, « . •« , aad ( .6 . laras, oa tba Badacad 
Jaasltirlty of tks adalt Bala lobs tar fICBHOS 
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<1»t> CO"T. i m n u n i te Mt«ti 
Teaseratores. 

rasa at *e*«ee* 

W i . <-••». Hackee, rkys ie l . . * • . 33-30 
triskeries aae *eriee Sersice, ea l i faa . Save 
Scstia, C t u * | 

H a l t , u l t lekxters kelt at aakieat 
taareratere (2 i t I r ) t i t set resseet t a 
4 i » s at ia ta 1-9 ea ect*stereae/e l i t * 
w i l l t , • a i l * aeiaals Tree tfce saae area? 
kel* at W c aere a l l farce* lata m ' * t«tet 
oraaelt ky 2.9 mm ectystereae/«. Ikes* 
n n l l f oar* reafisae ay a sacaat esaeriaeat 
ia akic* lekstars kelt at aakieat, at 7 (a I ) 
C, f i t iat raseesi t a taxes se ta 2.0 a« 
e;iyst*reae/* ai tkia 02 car* a k i l * tkaa* at 
I f C 1 H . raairaaaeatal teaeeretare c*al« 
caatrel ealtiae ia tka lekster ky eertetly 
a l t a r i e * tae seasit ieity ta tka aalt kecaaae. 
(aatkt 

S l l l a t , C-. * . l i l l a r * . aat t . rretee, ZMescx af 
Tasi'eratere aa tka taeel a* rlasaa Seaeaetreaia 
aa4 Srereateeeeesis af tk» Celtfisk C»»aiJITI 
aOMTIS. 

1077. Caa. Joar. Zeal . , »*,, 2*1-1*1 ( l a n i t a l 
' a l iasa l t * la tecka.-ske aareaeaiaea, Lakerat~ire 
4a Pkysieleaie {as Peissees, Jeey-aa-Jesas, 
•rascal 

Oareatratieas a* iaaeaoreactia* plassa 
e»satetreaia (c-Sta) aara eeaseret far 
* » l t f i * k test at ceaaitieas af teste tat s r * 
ka l i eaastaat at iecreuias ketsees M «a4 J J 
C, keteeee fekraary ar t Jely- I t 
taaaerateres af 1? : i t akaaa tka k n l i af 
alesaa c-Ct* aere siasif iceatly kiefcer tar ies 
t y r i l aaa *ay traa at 10 C. la aer i l tka 
s i ta i tary caazaatratiaa af e -s t l ess sasiaaa 
f»r fisk kelt at l i e « akaaa eat tka 
si siaaa far fisk kelt kalaa U C, kat ia J aaa 
tka * i t e * t i *a aas reaerset. » stsjy at tba 
avails skoaM ckat seerasteeeaasis is faster 
at 17 ta 2a c t»e* at 10 C. kat at JO C 
ssersateseaic act la i ty aas iak ik i tee . (aetk) 

S i l l a t . C , I . t i l l s t * , M 4 | . t retee, TW 
r f 'aets ef Teaeetetare aa tka (aaratactiaa af 
sai*'isi> (C»»»JSI»S kraarns). 

ia»». cak. tak. Oytrekiel. aostereae ( T e l . S, 
75-*2 fUkeraterie 4a rkysieleeie <*s seisseas, 
las t , Joay-aa-Josa*, rraaca) 

ka iaeraasa ia aatar teeaaratere, kataaaa 1) 
aaa to c start i»a i» Jaaaarr castas aa 
i*crease is c ircalat ie* oeaatetresia (c-ST» 
akiek lasted for tare* aoatks. H taa 
kiskast eiaerieaetal taaaaratara, tka 
iacreaset c-ilf* coacaatratieas i U aat Iaail 
t> a stiaslatioa af taaraitoeeaesls as* 
aseeaesis. txaosar* to 2a C l a i ta a 
esaalatlaa af •aarsatoaasasis ia l a r i l aaa 
salr i t * • ' tka fasalas vara rasrtf t a sasaa 
la Jaaa. at 17 C, aasatoaaaasis aracaa<«4 
a i raa l l r tksssk saaraataaaaatic aracasaas 
aara sloa witk a Oacrasaa ef tka C.S. I . I s 
eaatrsls tka laaal »f c -e t i iacraaaaO t i t k 
ttaaaratara aitk a eaaalata saaatoaaaaais 
aaiek rialsat aaaralatlaa as< aaalatisa i a 
rssaaasa ta krpaakraatiaa. Oailf 
aseil latisas ef taaaatataca ja e ta 17 i M :a 
O <i4 aat iaf Isaac* tka c-«T» laaal a 
eaasarad sitk caatrels raissl at fixaa 
tsstaratsr* (17 ss4 20 C), kat S . S . I , wara 
lsasr. at 10 c aaaar lacraaaiao aaatoatriaO 
c-eTR laaal* »f a i ts i tary aaO alssaa 
iaer*asa< kataaaa ftkraarr sal Jsa* 

saaaastias aa affact af tka akasaaar ia4isa ia 
tka stiaalatiaa »i tka sjackaxi* aal 
sacratiaa mi *aa*latraa>ia. I t t k i ^ 
taaaaratara aaaacaaaaasis aas caaalatc* taf 
aaitaar saaraiatiaa a«4 aaalatiaa aara 
i aaa caa ia rasaaas* t a kiaapkfsatiaa- (tatkl 

<iaa> 
slat* . Z.J., aaO J.C. Basaa. Caaaacatiaa ttfacts 
af Taaparatsra aa i rkataaariaa aa Lafcaratarr 
»aatk af oaaarraarliaa Caka sal aaa aaO Caastal 
Cattaraat 

197*. Saasscr. l a * . Sat. , r isk, aa*- »?. Caa-. 
<a. lata, i9 pp. I racif ic l i a l aa ic r l sta>.^a. 
Fiskarias aal Saciaa Saraicas, saaaiaa. f r i t i s k 
Calrakia. Caaaaal 

la lasts ts sataraiaa araatk s a l t a n s af 
aaaarraarliaa caka saiaaa feacaaTKBas 
fiss-!ri | aa4 c a u u l cattkraat traat {SILK 
C U I H ) saar a raaa* tt s tat ic cast 
ciakiaatiaas af taasa^atara aa4 aaatoaaria*. 
it aas fsoaJ tkat ca4> araa sack fastat tkaa 
traat aacac aast caaaitiaas. aspacial l* at 
taaaaratsras > 5 C. rkataaariaa rasaaas* aas 
tasawratara-ralats*', saiaf aara rariO at kick 
tasparataras. Tkara s**ms ta ka aaf ia i ta 
skifts ia tka aatiaaa caaaitiaas far caka, 
«a« sassik i l i t f far t r a a t , at aatk kataaaa 
saaaar as* aiatar aariaas: kiak taa.xrataras 
aat laaaar akataaarias's ia saaaac, 
iataraatiata taaaaratara* aaa c a r t e r 
•kataaariats ia a ia tar . caka saaa ts aaa* a 
kat tar akasialasical caaacitr far araatk raas 
ts traat ia aar t is l i r caatral lat caat i t iaaa. 
ksaaaar, ia straaas, traat kaaa cactaia 
kakaaiaral stratafias tkat a aaaar ta aal* 
affsat tkair siaa tisaaaaatasas aaaiast 
saiaaa ia aassikla caaaatitiaa far faat aai! 

Ikstkl 

<10S> 
' l a t a , e . j . , ast l.l. RcIsarsaT, Cr i t ica l 
faiasisa Saaass a f Cska Saiaaa (CBCOIITSCtIS 
riMTCr- rr» ta Saalt staaas ia Oalatiaa ts 
SalititT aat Taaaaratara. 

1477. Jaat- r isk. iv*. M . Caa., 3a, 151-15a 
(naitarsitf • ' a r i t isa Calaskia, las t i ts ta of 
laiaal kasaarc* ccalaaj, *sacva*ar. Orit ist 
Calaskis, caaasa; Oaiaarsitr sf t i c t s r i a , 
Oaaartaaat af t is laaa, t i c t a r i a , I r i t i s k 
Celsskia, Caaata) 

Cri t ical saissiaa; saaats (fark laactka ear 
sacaat, L/S) af aarlr f ry . atraacat f r» , aa4 
ara-saalt cako salsaa, O K O H T K M I « I«TC1. 
sar*assat tk»sa of saal t* . rarfarssacss aara 
iaaarsalT ralstat ca sisa, aartiaa fras a 
aaak af 7.3 V/t i s try ta 5.5 U* ia ssalts. 
la aar l f fry ta ara-saalt stsaas, sal is i ty 
kai l i l t la affact akaraa* ia saalta a 
t ist isct aaiisaa aarfaraaaca accsrrat saar 13 
s*t. Saiasla* aarfaraaaca* ef a l l staaas 
tar ia t t i r e c t l r aitk taaaaratara: ssaiaas 
accarrat kataaaa 20 ta t 23 C. • • teaearater* 
•acraasat, c r i t i c a l aaaats a f aar l r f ry 
sacliaes at a fastar rata tkaa tkat af later 
staaas, tka raises at 23 aat 3 C kai a* 7.2 
aat 1.1 t / s i a sarly f ry mat 5.5 t e 3.5 ia 
ssslts. Tki* staty skaas cast aa a 
stxe-relatet kaala aataryaar l ias caka are 
caeakle saisaar* ia astseriae caat i t iaa* . 
Tka*, tkalr aaaareat fa i lara ta aa r r i r * 
staaatsra sasssrt aioratisas caaaat re 
aiylsiset ky tkair iaak l l l ty te aarfara 
iaaortaat lacaeatac-taaasiaat aakaaiera. 
(talk) 

<1M> 
Colt eat, J .C . , liaaass rrot»-t ioa ia lass 



<m> 

<w> care. 
Caltatas af Bariaa Pkytaplaakta 
Taaaarataras. 

at aaryiaaj 

1977. Jaar. tap. Rar. H a l . rea l . ( * * t k . | . 27, 
1*1-H 9 (aaads Bala ocaaaaarapkic last i ta t laa , 

tssia i l t t iaa af a i r taa l ly a l t a! tka iaflaaat 
iaaraaaic aitraaaa accarrad at aaary 
taaparatara tastad bataaaa 5 aad 1} C by 
aataral aaaalatlass a* sarla* pkytaplaaktaa 
«ra*a aa aasta aatar-saa aatac aixtaras la 
laboratory eaatiaaaas caltaras. Tha cfcaaa* 
is spacias daaiaaac* aitk taaparat aca *as 
dist iact , kaaaaar, a i tk r>»Ca«aCTTl«B 
T»ICO»a<rm toaiaaat at ' « - • C, aiTtSCBIh z?. 
at 27 c. aad 3SCILUT0H* a*, iaccaasiaalT 
-toaiaaat aaaaa 27 C. Tka aacallaat araatk af 
p. r i i c o n v r m bala* 19 C Bay kava baa* 
r* lat*d ta a draaatic iacraasa ia tka 
aatriaat caataat par ca l l with teararatar* 
dacraasa, tkas caapaasatiaa far radacad 
4i*isiaa catas. I t 'a l laas tkat tkara is a 
traasfar af pkyteplaaktaa pcataia fraa 
aaaeroas saall cal ls at ia tanadia t * 
tcaaarataras ta lacaa cal ls tkat a i t radacad 
l i aaakars at laaat taaparataras ka» •kick 
rvprasaat tka saaa ta ta l acaaaic aat t t r . Tka 
af fret of this akaaaaaaaa ca aaaaal f»ad 
chain afficiaacias ia bath caa t r a i l * * aad 
aataral aariaa acosystaas is aakaaaa- ItfCI 

<1S»> 
Gollaia, I.e., Taaparstara gffacts aa 
*Vt9al*aktoa Sroath i * Caatiaaaas Caltara. 

1977. LiaaoU r Ocaaaaa. 27, 9J2-41* (toads sal* 
Ccataaaraphic tnst i ta t iea , aoads Rela, n») 

T»aparatara has a stroaa iaflaaaca ea tka 
cieaical coaaositioa of aariaa abytaflaaktaa. 
ft coaaoa ckaractaristic of saaaral 3pacias 
is • aiaiaaa aatriaat caataat (as aitroaaa er 
cirboa) par cal l at tka taaawatara eptiaaa 
f»r ca l l 4 i * is iea , >itk iacraa*iaa/ callalar 
Btoaass at laaar aad kiaker taaparataras. 
R»nea, call division aad aatriaat aptaka 
ratas »ra aacoaplad aitk r as pact ta 
tTasaratara. Tkis raisas doabts caacarainv 
t i » rala af taaparatara ia akytoplaaktoa 
»-oloq» aad tka acadictiva valaa o l axistiaa 
«3> ls of Kiaatic araatk aaa aptaka. (hath) 

<i»9> 
;o l1t i> , J.C., aaa J .» . baviJsse, Physical natal 
of facia* Pkytoplaaktoa Ckloriaatiaa at Caastal 
?owar Plaats. 
1471. 'nviroa. Sci. * Tachaol., 11, 900-913 
(1934? Sol* Ocaaaooraphlc Inst i ta t ien , aaods 
•ola. Ml 

II physical aedal of tha la fact of coastal 
a?**r plaat chloriaatio* aa aariaa 
afytoplankton aas daaelopad. Saveral staady 
state bioaass lraals of tka tast alaa 
PJUVOBnCTYina; TFlC3»*0Tn» aara established ia 
eiatiaaoas caltaras fey vsryina tba 
oseeatMtioa of phosphoras ia tka arosth 
a r l i ea . Tka aloae aara thaa erposed to 
eoebiaatioas of chloriaa aad teaeeratare 
•trass far oat hoar (30 C froa i a i t i s l aalaas 
of 15, 70, aad 25 C1, aad deviatit-as froa tha 
prastrass steady state acre observed over 
long pariods of t isa . Traperatare shock 
aloaa had ao affact oa steady stata 
asaolatiaas. Tkrea type* of resposs* 
oc carrel tkat aara a faaetiaa of tka applied 
a-hloriae/bioaase ra t io : no a f fact , affact 
fo l loael by recovery, asd cosplate asshoat. 
I t is aasoasttd froa tka rasalts tkat, aitaa 
tka typical oraaaic load* prasaat in coastal 

•ators, *scassi>a laaals a* cblaria* aay ka 
ia c.rraat asa, aa4 that tkr affacts aa 
aatraiaad ahytaplaaktaa pcahaKly kaaa l i t t la 
baaciaa aa tka a l t iaat* affac? aa tka 
staadiaa crop ia tka racaiaia* «a;at . Tha 
aast '.aaactaat caasiaaraticas aara tba 
^ydcalaaic. blrlaaAcal, ax* cfcaa'.cal 
aaal i t ias af tka racair ia j aatars tbaaaalaas. 
«»atk| 

SaUaaa. J . C . , aad J .a . tr tbar, 
Tasaaratara-Iaflaaacad Saacias Caaaatitiaa ia 
»as Caltaras af aariaa rkytaalaaktaa. 

t«7i . ( latack, t t iaaaar. . l a . H2V«taa Oaacs 
•ala ocaaacfraphic Iast i tat iaa, aaadi Bala, 111 

riaa aaciaa pkytaplaakta* apacias 
in iDHcnui ntcouana, Taiussiosm 
K R H H U , SKtUTOHM CDSTHaa, aQICCIklSIS 
i m t l l , aad 0BULICU.1 TttTIcUCTal aara 
araaa ia aaricaad laaaratary caatiaaaas 
caltaras aad aataral papalatiaaa aara aass 
caltarad aatdaacs far 1* aaatks. staada-stata 
kiaaass laaals aara datacaiaaa] far tka fiaa 
apacias ia tka taaaatratara raaa* 10 ta J» C 
eraatk af 9. TtaTIoUCTk iacraaaad 
ptaajrassiaaly fraa zara at la C ta aaar 30 
aa/ l i tar PC (partiealata carbaal a t 30 c. la 
appasit* affact >•» daaaastrakad far s . 
COSTkTSB: aaac 11 aaj/litar PC aas ptadaca*. 
• t 10 c fallaaad by a caatiaaaaa dacraasa to 
call aaskoat at 30 C. PUrSkcmoB 
TMCOttOTvn aad II. LtTItSI «r*a bast at 20 C 
aad dacraasad ia araatk at kiajbar aad laaar 
taaparataras. Staady-stata blaaass laaals 
caald aat ba aaiataiaad far aathar saacias at 
30 C. maocklTSIs L S T i m displayad aiaiaal 
araatk at 10 C (1 aa / l i ta r PC| , akaraas f. 
TtlCOtiaraii at 20 C aikibitad tha hiahast 
araatk of tka fiaa spveias, at, aa / l i ta r PC. 
eraatk af T. PSB390CAM aaa aaaarally 
saaffactad ky taaparatara skaaiaas: rataaaa 
10 aad 30 PC laaals aata ia tka raaoa 20 tc 
2( a a / l i t a r . Caapatitiaa aaoaa tka spacias 
aas skaaa ta ba kiajkly dapaadaat aa 
taaparatara, altkaaojk tka actaal pradactiaa 
af plaat acaaaic aatttr at tka laa araatk 
ratas asad *as ra lat i fa ly iaaapaadaat af tk is 
aariahla. Caatral of aariaa spacias ia aass 
caltaras daas aat apaaar acaaeaically 
faasikla, bat tbis draaback aay ba aaarcoaa 
by salactiaa karbiaacaas shallfish tkat ara 
caaabla ef sssiailatiaa that* 
taaparacara-dapaalaat phytaplaaktea spacias 
doaiaatiaa ia a particalar local*. (tatk) (ST) 

<1*0> 
Sopalakriskaaa, K., Larval taariaa af bad Skriap 
K M N S !MWI»»TJS (Crastacaa) . 

1*7*. xaaacaltara, 9, laS-iSa (Oaiaarsity of 
naaaii, aoaolalu caaaaaity Collaaa, kaaolala, I I ) 

Oaaalepsaatal aad sar»i ia l ratas aar* 
dataraiaad fat tka r*d shriap, MIUDS 
IMtSINTOS, at foar teaparataras. Saraiaal 
ratas af poataaapliar larva* aara hiaker at 
20 aad 25 C tkaa at IS aad 10 C Th* loaar 
laaal of sal iaity tolaraaca for tka larva* 
ass sboat 2«*. (IfC) 

Gordon, R.t . , aad O.J. dclaay, Saalad-Jar 
Sieasssys for fa lpa i l l I f f laaat Tosicity: 
Iffacts of risk Spacias and Taaparatara. 

1977. Jear. r isk. Das. 14. Ca* . , 3», 13«9-134i 
( I r i t isk Colaabia lasaarck, Oiaisloa of Ippliad 
ftioloay, Tisceaaar, ( r i t i sk colaabia, raaada) 



IS 
<!»!> 

<1»1> COST. 
r» staeiariiae tke >** l*«-1*r > i « a i > far 
aptiaea s*asi* i tr ta akel* klaackai Ua f t 
ealpei l l e f f la *a t . espociaeats ••«-• **si«ae« 
t» assass t k * * f f*cts af tarn t*ae*ratere. 
B=cliaatiea teepMetere. aai fisk spaci**. 
Cak* salaaa fBKOMTKMS flSVTCB) caa(araa« 
ts * pr»*ieeslr raceeaizei t*st pareiiae 
skeaia* er**r*esivetr iacroasai *s***a 
e t i l i za t iea eitk iacroasiae. taticset 
oacaatratlaaa: H a w c . raiak** treat (S iuo 
Ckimasat i i i aat. l a caacaetratiae* af 
aff laaat lass tkaa l-S m e , raiakaa traat 
ase* sieaif icaatlT aaca eapeea tkaa cestral 
ereaps. akila caka salaaa aeei s ieei f icaat l r 
lass esreaa. Tka a t a s i t i a i t * af tkasa 
rasaaasas aas iafleeecoi kp tast tmperatare 
as i accliaatiaa taaaaratara. Pesalt* far 
caka ceafiraai tkat t k i s species aaa east 
saasitiaa ta aff laaat akaa testei at aaklaat 
raee teeparatare. keck species skeaei 
s tar i f icaat l r aacraaaa* * * * * * * a t l l lsat iaa ia 
aff laaat caeca** ratieas «r*et*r tkaa 1-1 IC50 
irrespective af tast t *ap*tat*r* ar 
ascliaatiaa taaaaratara. Tka sieaificaec* af 
tkasa rasaaasas is i iscessai , aei tka 
applicabil i ty af seal*4- ) *r kiMssajs far 
assessiae tka acata toxici ty af palpal11 
aff laaats i s r e * i * * * i . (ietk) 

<m> 
Grak***ki, S.J. , effects af r iactaat ia* aai 
Caastaat Taaaarataras aa Saaa •aaatalaaicsl 
rk*ra; ter ist ics, Tissaa Clycaaaa levels, aai 
eraatk »f Staalkaa« Traat fSkLBO CUPS-RSI). 
I » 7 1 . Pk.D. Tarsi*, ta iaars i t r sf I iake 
(Bai**tsity af Tiako, aescoa, ID) 

•eaatecrit , keeeelekia 1 avals, errtkrecTte 
coasts, l iaar aa4 easel* elTceeea levels, aaa 
sreatk aara saassrad i a steelkvai traat 
( S U M e u i M I I I I aak)ectei ta Macteatiae f t 
t» I t o sal eaastaat (S, 15, aaa I f C) 
teeatratares. * least seeares aaal*sis af 
*ariaac* i a i i c a t * i aa affact af taaparatara 
aa kaaatacrit, aaaea'aeia l a * * I t , ac< 
er*tkroc*t* coasts ia f isk eaiataiaai ia 
d a a a i satar STsteas far taa ar * iekt seeks. 
Teseeratsre kai a k iek l * siasificaat affact 
as l i * a r alyoeea laaals ia ketk taa- aaa 
* iekt-e**k raas, kat taaaaratara kai aa 
apeareat effect aa aascla alycoeea l*»el». 
Traat aa lata 1**4 at IS c kai tka kiaaest 
iastaataaaaas aroatk r a t * (•s.Tf *ei*»t / teo 
saatks) aai asteal * • !«• . t sale ( le« , * *S) , 
aki la traat at • c kai laa aalaas far tkasa 
pa na t te rs , risk ia tka flactaatlaa 
teaparatere aai aasa aalaas clasa ta tkasa 
faesi la fisk at 15 c. Tveperatar* kai a 
k iskl* siaaificaat affact os iastaataaaaas 
arastk rata far fisk • a i t t a l a a i ia tka faar 
41ffaraat taaaarataras far aiakt r**ks. 1ST) 

<i»J> 
Gtir, » .» . , lroiaeece af Tkataal I f f laaat a* 
Jaaealle ckiaaok Salaoa (Oacoiarscms 
rsMwTTSC**) aai i t s lapl icatiaas is fast* Mat 
*M**aa* * t . 

1*77. la Coafaraaca aa fas t * seat ffeaaa***** • • * 
T tUUat loa kali i s Hi aai aaack, f i e r i i a , as Rar 
», 1977; imt-Sk—(222; COtT-770S1a—•; FC 
»0J/»T, wris, S p r i a f f i ' l i r »» ffattall* raclf ie 
fartkaast takaratarr, l l c k l a a i , U ) 

•aapaasaa sf javaalla cklaoek aslaaa, 
OVCOlRTVCms TMMTfSCn, «a a aiaalatai 
r i a a f t k a r a a l plaa* latarfaca aaesastsrst ia 
a aoial racaaar vara raeartat ea piiastas*. 
Japaailas U s t a i aaiar tkrs* ilsckarst 
ceaditlaaa (ao plaaa, aakiaat plasa aai 
k*at* i Plata) sToiaai alata taaparataras 

araatat tkaa < ta 11 c aaa** aaaiaat. Tkap 
accasiaaallT ar iaatai ts tka i isckara* 
carraat, kat aara aat a t t ract * * ta tka 
tkaraal caapaaaat af tka plaaa akaa plaaa 
aalta T*s aar* kalaa tka aaaiaaac* 1***1 af 
11 c . r isk i i i aat pass ta tka laaar aai af 
tka racaaay *k«a plaa* aa l t * T*s *acaaiai • 
t * 11 c. oasaratiaas saaaastai tkat 
araaaisaic b«ka*isc aap pra**at 1a*aai l * 
salaaa ia aataca fraa aspariaacia* l a tka l 
caaiit iaas fraa tkaraal iisckaraas. (MX) 

<m> 
%ap> ». • - , l -C. caaaaap, aai S.S. aarraclaaak, 
stkaviar af Jaaaaila Ckiaaak Salaaa (OBCCIITBCHS 
TSUSTTSCMI i a ta la t iaa ta Siaalatai Tkaraal 
t f f laaat . 
f*77. Traas. ka*r. r isk . Sac., laa Jta-110 
( t a t t v l l * Pacific •artkavst Laaara_>rias, 
Ccasrstaas aaacrtaaat, l i c k l a a i , lal 

lastaataaaass r*spaasas af 1 a * i a i l * salasaiis 
tkat aacauMar a siaalatai r ivar-tkaraal 
plaa* iatscfaca »*r* asaasaai ia a aaial 
racasar a i tk a tkaraal i isckara*. r isk 
aataaaat aai raspassa t * tka iisckar aa aara 
racariai as. * i iaataaa. Jaaaaik* ckiaaak 
salaaa tOPCOtlTPCIVS TSBkPTTSCm) tastai 
aaiar tkraa i isckar** caaiit iaas (aa plaa*, 
aakiaat plaaa, aai kaat* i plaaa) aaai ia i 
kaatai plaaas akaa p l *a* i * l t * T*s »«r« 
araatar tkaa a ta 11 C saava aakiaat. r isk 
accasiaaallT *c ia * ta i ta tka iisckara* 
carraat, kat aara aat a t t racta i ta taa 
tkaraal csaaasast af tka plaaa akaa plaa* 
i * l t a T's sar* a* la* tka avaiiaaca 1***1 af 
11 C. risk i i i aat pa*' te tka lasar aai af 
tk* racaaa* akaa plaaa aalta T 9Mcm»*m4 * ta 
11 C. ( I s t U 

Sr i f f i t ks , I . J . , Taaparatara kccliaatiaa ia 
KTIkT* rQSIlk u |»atk*xaa). 

1*77. Jaar. tap. Bar. k l o l . Seal. | S * t k . ) , 2k. 
2»S-7*J (Sairarsitr af Satal , Xaalaap Daaartavat, 
Hataraaritzkara, SaaU kfrica) 

taspi.raterr aiaptaviaa te i i f fa raa t s*a 
t*apcrat*r*s * * tk* fa ta l f*ast) aai Takl* 
•ar faast) coasts af saatkara Africa 1? 
iaaeaistiatei i a ICTl I lk W I N L. kaiaals 
ara akla to accliaate to laaer saa 
taaaarataraoi kat ara aaakla ta aiaat te aa 
lacraasa * f 3 C er ear* ake** s».aaer saa 
taaaarataras. kccliaatiaa te alevatai aatar 
t*ap*ratar*s aa* ka l i a i t a i kr tkaraal 
saas i t i f i t r of tka tisssas aai k* lack et 
f a t i i a * *aaa aaiar tkaraal stress. Tk* 
saccassfal celoaixatiea af t k * fatal l i t t o r a l 
roae kr a. tg«If> aay ka a t t r iaa ta i par t ia l l r 
te aatakolic aiaptaki l i tp kat also ta i ts 
krsoilaa a k i l i t r , tolaraaca of iasiccatlaa, 
aai capacity to ra ta l * eater si tkia tke 
cetlaateroB. Sloe e ia iat iee af tk is aatar 
aaaklas avaperatira ceoliae of tk* t Isaacs 
i i r i a * los t i i a . Otker actiaiaa species free 
fatal lack tk is rsaae of (aateres aai ace 
kaace) l i a i t a i to deep kakitat* at loser t i i a l 
le te ls . Ikatk) 

<1N> 
Gr i f f i tke , I . J . , Tkaraal Stress aai tke t ie loar 
•f »CTIfI» t g n n U (latkoaoa). 

i»77. Joar. t xp i . Par. t i e l . BeoL. f fetfe. ) , 27, 
!«»-15» rVfirecsitt of Satal , Xoeloay Papartaaat, 
r ietertaritxkara, Soatk kfrica) 

Oiffea ceaasaptief for ] a * * a l l * aa<aeaas 
( ICTIf l t fOOISU of i i f f e rea t aaiakt eUsses, 



<m> c»"T. 
a**sar<H o»»r tk* toaparatar* r«**« n to 19 
~, iacr*as*d * i»k iacrwi iaa tmparatara. aad 
saatl*r iadiaidaals kad a relatively ki*k»r 
rvn i ra tory ra t * . H a l t «. tttlPk at 
oastaat t*a*»rat*r*s skaaad a*rk*d 
f l a r t a x i o a s ia aaT*oa caasaaptiaa. I t n C 
tk* resairattt'T rat* *ar i *d k*t***a 4.2 aad 
9- S a l »2/»a JCT * * i «k t . Tkis loaklad at 
ki«S*r taopvratares aa* a* skart-tara 
a laatat ia* ta I W iacr*as*d t*a**ratar*s aas 
*a*«r*at . Cvaaarisaa aitk siai lar catvas for 
• r i t i s k aaia«is ska«*4 **id*ac* af 
areliaatiaa ta tk* t i * f» r»* t fasrapkical 
n w i ia akick i . t J I I I I is fasad. CSTO 

G r i n s , 1 . , Bcolotical aspects of Coolia* aatar 
9isch9r«*s. 
1«TS. • < » < Mara rSvad.l. To. * • - « 
(tataa*l*«iska a r t * l a i M * a . Fes M l , •apsala. 
; * * • • * I 

»i»-aal disrkaraos fraa power alaats aar l*ad 
t> s*r i tas of facts aa tk* aaviroaaaat. la 
to* iaaedtat* disckaraa araa tkar* is a 
« r » c t »ff*ct oa kiata act iv i ty aad aa 
s»*ci*s akaadaac* aai diversity, lacraased 
t*av*ratac* <"«alat*% "•* iacarpotatia* of 
t ) i i c sat*:caa:*s .tick is l*a»T a*tals aad 
kiocid*-. iata era*''..: aa t t * r . Tkis 
*;c*aa~.atiaa »'r«cts * < u « t araa tkaa tkat 
«f*»c»*1 by tk* keat*d disckarfe. Iacreased 
t**:»*ratar* also kas a favarakla affect aa 
Tisk oarasites aaa d'*»as*s. Tk* kaat 
increase* * « ra t * af d*caa*ositioa af 
o r n a i c aattar ia tk* rccciviae *at*r aaa tka 
1is?k«ri» correct peraits traaspact af 
oxy<?*n. la tk* fatar* tka k«at aaa kiactic 
eieray aiakt k* as*1 for pasit iv* *ffacts i f 
tk* eeolooy af tk* aff*ct*d aat*r tody is 
xi'erslood and synergistic * f facts ar* kattar 
•jaderstood. (latkKST) 

Jaerii- lacey, 0 - , r»peria**tal s ta i r of tk* 
a i t t o i x Sseretios of lass (MCrPTMlCMS U M I ) 
lor in j ?rovtk. I I I . Tff*cts of *» t * r folaa* aad 
t a i t i t l kaaoaia Caacaatratioa an tka tacretiea of 
kaaonia aad (tr*a. 

197». taaacaltart, 9, 25J-2SI (statioa Rariaa 
1 ' t i 1 ) » » , Marseille, fraace) 

• * * * f f*cts of aatar aolaaa aaa aakiaat 
aaaoaia * * r * * iaai**d for yoaa* fisk 
a:clisated to 1 * . 1* aad 20 C. DICtPTMtCROS 
U t ' l l *scr*t*d lass aasoaia altrooea akaa 
aakiaat aaaoaia aas increased aad akaa tk* 
*?laa* »f aatar aas d*cr*as*d. Makes 
s*k1*cted to iacraasiaa aakieat aaaoaia 
Uvels skoaed aa iacraas* ia tk* rata of ar*a 
etcretioa. Maoaia poisosia*; accarrad at aa 
aaaoaia 1*»*1 of 10 ee /1 . Tk* aiaiaaa 
aoa-aatotosle aolaaa for kass is 12 1/k* at 
IS C, 15 1/k* at I I C aad k*ta*aa IS aad 20 
1/ko at 20 C. Ikatkl 

<19a> 
eavr r i , c . n . , i . u Godfriaoi, a.r . til*, k. 
raraaafaraiaa, * . f i t am, aad F. Casabdl, 
lataaratioa of Tkaraal aad rood procassiaa 
rasidsals lato a Systaa for Coaaarcial Caltara of 
rraskoatar Skriaf (Poaar piaat sasta Rcat 
O t i l n a t i o n ia «*aae*ltar*) , Piaal «*port. Tolas* 
I . 
1977. Piaal Wopott of tka Paklic Saraic* 
t l a z t r i e aad Sas Coapaur to tk* patioaal sciaaca 
Poondatioa, 52 p. (Pakllc Soraic* t l *c t r lc aad 
Sas C»*i>anT» Pasark, »J; Traatoa Stat* Collaaa, 

Traataa. »J; Psta*rs Tkiaarsitt . • * • Iraasaick, 
V : Laaa Islaad Orstar Fara. laa* Islaad, ( I ) 

Tk* kialaaLcal faasiki l i tT of raaria* 
freskaatac skriao fUCkOMICalaBj MSts tZKUl 
aad raiakaa troat (MUM « U N M U ) ia tka 
tkaraal •fflaoa*. mt r s tM*s »at«at Caoaratiaa 
Statiao aa tka aalaaar* Cioar, BJ. was 
•aalaatad. SacaadarT ok-Jactiaaa af t a * maty 
oara to aaaa prallaiaary OTalaatioas af t a t 
*a«iaa«ria« aad acaaaaic faasik i l i tp af 
rcaciaa tbasa saacbas ia tkaraal off laaats 
aad to aaka xaaa pcoliaiaarr aaa aa aaaa ta of 
prodact voal i t f . Croatk, food caaaarsiaa aad 
aortal i ty rat*s far katk spaciaa aar* ataal 
to or kattar tkaa tko rasslts aotaiaad froa 
aar* tradit iaaal aatkods of raacia*. Ikaca 
aor* a* aorioas diaaaaa *«tkr*aks Car aitkar 
saacios. Taaaarataro l i a i t s ia tka t k s a a l 
• f f laoat accaptakk* foe I K H H K i m 
t o s m t l C I I aad raiakaa traat caltara sar* IS 
to J7.5 c aad O.a to 2*.5 C. raapattiaalT-
Tkor* aas a t*oo*ratar*-diss*l<«4 aaraaa 
iataractiaa at tk* aaoar tkoraai l i a i t foe 
kotk saocios akick toaaad to daaaaaa tka 
l i a i t s . Skriap aara aspaciallr aaasitiaa ta 
a cookiaatiaa of aooaatarr ki*k taao«ratar« 
(>4 C] aad ! • • diaaolaad orroaa ia tka 
racaaap. •aiakaa troat aora saas i t i * * to tk* 
cklaria* rosidaal ia tk* racaaap daria* 
poriads of cklariaatiaa. loaap aa ta l , 
arsaaic aad a* l fckl*r iaat*d kipkaapl laaols 
of tk* products vara a i tk ia acerptakl* 
l i a i t s . Tk* pracass of a l taraat ia* crass 
saaiaaaaallT aas foaad ssitad to tk* saasMal 
taaporatar* flactaatiaas ia laa Jars«T> fSTI 

<200> 
•a4d*tla«K, » .» . , I f facts af t k * Caoliaa katK 
Dischara* oa tk* *acr*ia**rt*kratas aad risk 
Popalatiaas araaad riaao »oa*r Statiaa. 

197S. Tark. l a t l . *ar. L iaaol . , 19, 221S-22M 
f*ot * i * *a ) 

Ckaafas ia tka aacr*iaaart*krat*s araaad tka 
n*ao pasar statiaa r*r* l ia i tad ta a aaall 
araa araaad tk* aa t la t , aa«t* t*apac«tac«s 
aara r * l * t i » * l » kiak. l i t k a fas ncaatioos 
a l l of tk* aar* cass—IT occarriaa spacias 
ar* fosad katk s*ar t k * iatak* aad tka 
o a t l * t . for a aaak*r of spacias tka 
assadasca di f f*r*d s iaai f icaat l r k*taas 
tk*s* lacatiaas. risk akaadaacias aasr tka 
oat l* t »*r* aarkcalT ki«k*r tkaa aisaskara ia 
tk* laka. P*«atia* * f f * c t s aa f isk cosditiaa 
aara fosad ia pika-parck aad kraaa. Tka 
spaasiaa. tiaa af (sack aas advaacad kr 2 
***ks saar tka oat lat . Ud i t ioaa l 
iar tst i fat iaas or* socaasarT ta aaia sar* 
iasi fkt is tka coaditiaa aad aiaratiaa of 
f isk. (»stk) 

<:0i> 
Radlar, »., Iatra- a«d Jatarspacifie T a r i a t i l i t r 
ia Talaraaca of Soatkara Califoraia L l R 0 « n * 
r u f k t i s sad UTTOMP* x m u n t * Patraltas. 

1977. taairoa. l a s . , 1 , lOt-lOa ( U l a * Macock 
Foaadatioa, Oaivarsitr af Soatkari Califscsia, 
los ssaolas Cf) 

Tka prasvat stadr w— dasiaaad t * iaaaMiaata 
tk* ia tar - aad iatrasaaclfic r**paas«s of 
Soatrara CalifacaU t ITTOt l l * t u t u i t as* 
UTTOtl l * SCOTOUn fraa coastal aad islaad 
s i t * * akaa aipaaad to «aaoliaa, karasaaa, 
Saata tartsra crad* o i l , Rssait crad* a i l , 
aad a laaisiaaa crad* o i l , ascox lakorotorf 
coadltioas. Tarlatloaa is toloraaca af 
t lTTOtl l * to diffaraat p«trol*aa at t, 17, 
sad 29 C, as iadicatad kr aor ta l i t r rata ssd 
rsta of asissl attackaaat to ta* aakatrat*. 



» <201> 

aara aksarsaO. aiffaraacas la aaiaal sixa, 
caaaasitiaa af tka satralasa. aa* tka aataral 
kaMtat af tka aaiaals aara caasUarai. Tka 
attacaa- _t rata af i rTTOI tn t « M aitk 
taaaacatsra. kat aat i a a caasistaat »»T far 
i t ' f a r a a t patralaaa, lac* l i t tax, ac saacias. 
Taa salt caaststaatl* kiak rata af attackaaat 
fir katk saartas aecssra* at IT c. salla L. 
JT»r»l»-l askikita* a araatar talaraaca ta 
n r i s a s csartitiaas at a c. I . n i l l t i s ka* a 
atattac talaraaca at 2* c. Tka aa l * 
axr ta l i t ias accarra* at 2* C. Tka aar ta l i t r 
r i t a tar ia* aitk :ka t * * a af aatralaaa asa* 
aa* aaaaarat t a ka s is * aa* saaclas ralata*. 
«is»l iaa ka* tka araatast iaflaaara aa 
attackaaat catas at a l l taaaarataras, u l 
taraaaa* ka* tka Iaast affact aa attackaaat 
n t * t . Tkara aas aa caasistaat attackaaat 
rata t raai a aaa* crsts a i l * : kaaaaar, tfcair 
i* f l aaaca aas iataraaOiata kataaaa tka». af 
aasaliaa aa* karasaaa. (katk) 

<207> 
•aafaar. r . » - . J r . . asatcts »t tka Ola Way af tka 
-•aaafc r rak, CUTD * o t m i S Stiaassa, 10J* i , tka 
" i * - * t l a a t i c Oiakt. 

t»T». »asr. ( a t . l i s t . 11 , 
last i t at a af «ariaa Sciaac* 

J»>-J20 (Tiraiais 
, Claacastat t a ia t . »» 

Jaaak crafcs ssra caataaiaasly Oistrikata* 
ai tkia a «aatk af 2* ta ato a aa t f » 
caatiaaatal skalf af tka a i * -a t laa t ic l lak t . 
aisiaaa akaaaaacas accarra* a i tk ia 1J0 ta 000 
a teatks aa* I t a 11 c . (ST) 

<20)> 
• a l l , B.J . , as* t . t oaraar, Saasaaal 
Distrikatiaa aa* kksaiaaca af risk ia tka 
Li t taral taaa af a Kickiaaa lafca-

1*77. "rasa. aaar. r isk. Sac.. 10*. Jaj-JSS 
(Risk!aaa Stata Oaiasrsltr. aaaarteaat af 

T aalaar. l ickarr taraars, a j i : a,u. tallaa. 
t t a l a i i ca l Statiaa) 

Tka saasaaal l is t r ikat isax aaa aaoa*aacas af 
IS l i t t a r a l zoaa f isk saaciaa aara <ataraiaa« 
fraa M r ta Octaaar 1*7* la a saall l ick taaa 
l i k a . Tka k l a a a i l l l ltrOMS •K0OCH00S), 
tka foaiaast saaclas, a ik ia i t a * saasaaal 
aaskara-affsaors aaaaaaats. Crastar tkaa M i 
af tka saaalstisa accsrra* aa tka slaaa 
(staaplr slaaiaa raaiaa I .J to « a 4aaa) ia 
a i r l r "*T> tkara fa l laaa* aa aaskara aasaaaat 
as aatar taaaaratara iscraasaa). rraa lata 
Sty ta taataakar akaat 2«* af tka klaasil l 
aaaalatiaa accapla* tka kaack (faatly slaalaa. 
raaiaa 0 t a I . J a atari xaa*. la Sattoskac 
akaa aatar taaaarataras f a l l kalaa 20 C tka 
a lsaa i l l aaaaa af f tka kaack aaa ••*, af tka 
a>aa> ciaa aas aaa ia faaaa a* tka slaaa. ks 
tka asaar koaaaarr af tka tkaraaclia* aa* 
f>rca* ftaaaar, tka saall k Was i l l s aava* taaa 
tka slaaa kat aalr aftar aatar taaaarataras 
r>sa akeaa 20 C. Tkaaa akaasaaca as* 
l is t r iss t iaa rattaraa aaaaara4 ta ka stakla 
fraa aaar t e yaar. Taaaaratara arfaaraa ta 
sat tka aaarall aaaaaa ta tat aaaaaaats aa4 
kibl tats a t l l l s a t , kat acwlaoleal 
lataractiaas aara araaaklr raaaaasikla far 
tka f laat rasslatiaa af aierakakltat 
s t i l ixat lsa aaaaa slta clsstas ••< saaeias i s 
tka l l t t aca l taaa. (Istk) flit) 

<2»»> 
osllaa, J .C . , Taa aMi f ieat laa af vtrtakral 
laakar ia SalasaUaa. 

1971. fk.O. Tkaals, f a l T t r s i t r af Tarsate: 
oissartstla* ikstracts, 17. M l l - » - » « 1 2 - I 

rsaiaarsitr af Tiraata. faraata. Caaa4a| 

af aartaaral caaaac t a taaaacacara 
af iacaaatiaa ia tka Salaaaitea aacia* aaaaa 
sis saacias aaa aaar af thair laciaracal 
kfaciss. Tua aala rasaaaiaa aara faaaa. 
scaak aa* raiaaaa t raa t . araak traat kr 
arctic/alaiaa ckar aaa* kcaat kr lak» traat 
krkci*s aaaw aara aartakraa taa laaar tka 
taaaaratara af aaaalaaaaat. I n n traat aa* 
acaaaklr at laatic salaaa taa. aakiai ta* a 
a-rkara* raaraaaa akaca faaar aartakraa aara 
faraa* at iataraaliata taaaarataras. 
aarrkalaaical cr i tar ia aara aaarrika* far 21 
aaarraaic sxaaas sf salaaaiOs. Tka aacia* 
*«rlaa akick tka aarfakraa aara faraa* 
accarra* aascasiaatalf fraa St aaa J «a Staaa 
%*. Tfca aaakir af avrtaaraa aas aastiaalr 
carralata* a i tk tka ralat iaa laaatk at tka 
aaria* af aartascal faraatiaa ia ai tkar af 
tka taa aala rasaaasats ta tasaacatara 
aaatiaaa* akaaa. talatiaaskia kataaaa laa 
tiaw t a aalacta* aaacTaaic mxm^t* as* 
taaaarataras aas ataarallr l laaar ar s l iakt lv 
carai l iaaar. UaUl fSTl 

<20J> 
•aaar, T . , aa* S.T. Cacsiaa, siza aalatiaas aa* 
Tatt a t i l i xa t iaa ia takryaaata* Oaa aa* klaaias 
af a t lsa t ic Salaaa MUM S I U I L. ia aarisas 
caakiaatiaas af Taaaaratsra aa* kiasalaa* csraaa. 

1«77. Caa. Jaar. l a a l . , JS, l * > M N I ftalkaaaia 
aciaarsitr , kaaartaaat af l i a laar . sa l i f as . *asa 
Scatia, Caaaaa) 

aftar caatiaaaas iacakatiaa at J aa* 1C C aa* 
tkraa laaals af t lsaalaa* axraaa, tka 
katckiaa aaiakt af aakrras af at laat ic salaaa 
asria* fraa 22.1 aa |J C, TOM a i r 
sataratiaal t a 11.» aa U C. 30>| aa* fxaa 
1«.J aa |10 C, 1001) t a 10.0 aa rio C, JOt). 
Caaalativ* aa* aaaa « a i l r Talk aaa la t laa 
arcl laa* aitk laaara* asraaa saaalr. kat aara 
caasi*araklr aroatar a t 10 C tkas at S C. 
Talk aas sari aara a f f i c i a a t l r at J C as* 
10M sataratiaa. (ST) 

<2*a> 
•arssaactk, l . t , , Tka tcalaar af aa a r t i f i c i a l 
Cealiaa U k a . 

107J. l a r k . lata.-aatl. fara ia . 
T>, 2100-2200 (Sat «i«aa) 

Lla * 1 . (Car . ) , 

Tka acalaar • ' aakt Saaackris, aa a r t i f i c i a l 
cooliaa lata ia l U i a o i s is a r i a f l r 
saaaarixa*. Iafaraatiaa i s rraviJa* as tka 
skTSical aa* ckasical ckaractaristics af tfca 
aatar, alaaktaa, kaatkes, aa* flskarT 
rasaarcas. (ST) 

<207> 
• a r r i s , t - r . , saaa ksaacts sf tka Ualaar af tka 
aarsactical* Caaaca*, SC0TTOU0* CWtPfssiS 
( • l l l a r l , •alatsiaa* ia lakaratarr Cal tara. 

1977. Ckasaaaafta Set., 10, 24J-2S2 (OaiaarsUt 
af Rarrlaa*, Ckassaaaka Uolaalcsl lakaratarr, 
Caatar far tsalreasaaul aa* tstaariaa s ta t ias , 

•0) 
Caaaratlaa t iaa af u < arlaaatfclc 
aarractlcaU e«t»pot SCOTTU-U* CsaaftMXt 
aaa 2) to 2$ * • * • at 20 C, • • * 12 ta 17 4aTS 
at 2J C. ItrC) 

<20*> 
aarrlsaa, T.I., U.S. Oaaa, as* f . l . aa f t , 
lataractieas of Ia4iaaacli4as ia Oatar, 
fart icalatas, aa* orstars l a taa (isckaraa Caaal 



<2W> CP»T. 
•ff i *acla«r h w r aiast. 

t » » . Tcat-MOTa, u i m n liaacaara Ukaratary 
(Lurrac* Liaaraara taaaratsry. Baiaacsit* af 
~ * l i f s ra ia . t iaaraar*. <">! 

*k» stvly aas arsiasaa ta aravila Oats far 
1*s«aic aatolia* af rsOiaactiaa aallataats i a 
n h n « w n m M aalacaat t a aaclaac aaaar 
alaats- Saaaa-aaittiaa raOiaaacliOas (9a- la. 
r»-«a. fa-OS. aa* r s - t ! 7 | , iatracacao as 
U ^ a i l M « H lata I W 4isckac«a caaal mt tka 
frtakal't (ay raaar Urn**, c a l i f . , aara 
4at»raiaa4 ia H t t r , sart icalatas, aai 
• t s l K S . Caacaatratisas ia tka aatat aaciac 
a i ta ly aitk tlaa- rart iaaia« kataaaa tka 
u l i k l * aaa aarticalata aassa* af taa aatar 
r>< i c a a l i i i a i a tka saciaaats aata 
raliaaacliia-laaaaOaat aaO varias aitk tka 
kialaaical aaJ kysralaaical ca>a«itiaaa. 
n i r M l m i M S af raOiaaacli*** ia aystars i a 
tka 4isckaraa caaal ataarally raflactaS 
l*>**ls aaasaraa ia tka aatat aai 
s ir t icalatcs. {astasia* aarticalatas slayai 
•a iaaartaat cala ia taa accaaalat iaa af saaa 
r t i iaaael i fas . ?*r *a-Ss. C a - M , aai t«-*S 
tk» caacaatratiaa factars calcaiatai fraa tka 
ataacta* aatat caacaatratiaas aata kiakar 
tkaa tka** i r w i c t a i fraa tka cascaatratiaa 
f tetars far tka carrasaaaaiaa; stakla 
• laavats. (ST) 

<2*l> 
s*rr i*aa, P.T., Saasaaal Ckaaaas ia tka start 
•at* >* tka fraskaatar ralaaaata H I N D 
m i n u s (i.). 
i«TT. -roaa. liackaa. f k y s i a l . . SOk, 11-91 (Qaaaa 
"art r a i l * * * , aaaartsaat af Toataar n i 
-aa»«t«ti»« rkysialaay, taa4aa, Eaalaas) 

l?**»ei s n c m u s (L.> askiftits saasaaal 
n n « H i t tka kaart rata-tasaaratara 
r r l a t i a a . Vaasaaal acel iaat ixat iaa iaascas 
c i M c i t r aJaatatlaas, akaraky aiatar aaiaals 
n n a kiakac kaart rata tkaa sssaar aaiaals 
i t «•* tassaratara kataaaa 1} aai 2$ c, asi 
t ls» rasistaaca aiaatatiaas, aklck aiaa 
taaaar aaiaals iacraasai talacaac* ta kaat 
• » * aiatar aaiaals araatar rasistaaca ta 
o l J . Tka aaaaaraaca af a k iaa ia l i tT ia tka 
r i t » taaaaratara cartas at car t * la aaaaaas af 
tka yaar i l lastratas tkat caatral af kaart 
rata is caaalai. Saaa aassikla aaias af 
•ctisa of kaart rata caatral aackaaisas art 
liscassas. (latk) 

<2V» 
Harrises, ».T., Laboratory Ia iacai Ckaaaas ia tka 
Raart »at« 9ff j .TI»it i STICOIIIS ( L . | . 

l * n . caap. Meckaa. rkys ie l . , 50», 03-a* fOaaas 
nary ?alla«a, taaartasat of tealoay aaa 
Csayaratiaa fkysielacy, Laa4s*. raalaat) 

Tkarasl aesliaatiaa iaiacas s iaai f icaat 
ckaaaas ia tka kaart rata-toea«tatsra 
ralat isa af tTHMCl i T K N U S ( I . ) . 
tesistaaot alaatstiaas occar a t katk 
taaaaratara astrasas kat tktra is aa aaiOaaca 
far capacity aiaatatiaa. la accliaatiaa 
taaaaratara af 20 C iasac*s a kiaaaallty ia 
tka rata-taasaratara car** s ia i lar t * tkat 
a>aatia*s foaaa ia saasaaa 11 r a«»ata* saaila. 
tarioaa a i a i U r i t i a * aai at la tka ckaaaas ia 
iaart rata faactiea ia4«caa ay saaaaasl aai 
ataariaaattl accliaatioas. Caaacity 
t laaaatiaa, hvmnt. i s araaaat oalf is 
aassasallr mmmUtt aaai la, aafaaatiaa tkat 
c c l i s a t i a a ta tasatratara alaaa i s aai 
•a f f le iaat ta»ara«sea tk is casaaaaa. (latkl 

<2li> 
•aUisaar. » . C . aaa r •>. Craafara. t f fact a ( 
Taaaacatara aa< raatiat tat« 1a tka Uaar-Saaatic 
Ia«a> af tka laraaaaatk aass. ncaca-SMs 
I l l M I N S . 

r*TI. Jaar. r isk. aas. M . caa. . J». U>-<1S 
ISaatkara x i l i aa is saiaarsitT. fUkat iaa (aaaarck 
laaaratary aaa aaaartaaac af taalaar. C»tk«aa»la. 
I U 

I f tar w teas at a «iaaa faasiaa raaiaa. at a 
caatrallaa faa4 iatak* laaal , taa 
livar-ssaatic iaaaa f l iaar aaiakt as a 
aarsaataaa af aacr aaiaktl af laraaaaatk 
kass. Mcacrriaaj s i U N M l . aas aas i t iaa l i 
carcalatvt a i tk 4ailT I—* iataka. M 
taaaarataras af 19.• aaa 2a. • c tkara aas aa 
aaatlaa ia tka raaaas af tka liaar-saaatic 
iaaai af aass fa< a. 2. aa4 »* af tkair Mar 
»*iakt ia l iaa ataaa saafisk l u t e a l s 
crian.L«Sl par sat. a i tk ia a « i **a faaliaa 
raaiaa, iaxxaaaat taaaacatara laaaraa tka 
liaar-saaatic iasas. (latki 

<212> 
• a i t . • . , aa< S. riaaaraaa, Tka laflaaacas af 
l i a a . Sat aaa taaaaratara aa tka Taaici t * af 
aarcarr ta Taa Saacias af CnTfiskas. 
1*77. t a i l , aaairaa. Caataa. T a i i c a l . , I t , 
Vft-iM rfalaaa Saivarzity, kaaartaaat a f 
•iolaay. Paa cclaaas. M l 

Tka af facts af aariaas caacaatratiaas af 
iaaraaaic aarcary aa tka asikla crayfisk, 
r taCMMiis c t w t t , aa4 tka saallar 
acalaaically iaaartaat crayfisa. r u c i U I 
CLtrt lT* , aara sauraiaaa aaavc caatit iaas 
l ikaly ta ka aacaaatarss ia tkair 
aaalraaaaat. faaalas aaa laraar aaiaals 
sraarl aattar afela t * aiUstaa« tka at tacts 
af aarcary tkaa iii aalas ar saal l i r aa. sals, 
ks taaaaratara aacraasaa fraa > C U S ( 
ta * C tka ak i l i t y af katk saacias t a 
*itkstaa« a l t l»| -«l * MC12 aalatiaa 
iacraasaa. fts »aC12 '— iacraasa4 akaaa tka 
latkal caacaatratiaa. crayfi^k aaiataiaa« at 
20 C ka4 a araatar aaaaar af sarvivscs tkaa 
tkaaa at M c . Tka a k i l i t y af crayfisk ts 
cat* a i tk iaaraaaic aarcary aapaass acaatly 
ar tka saacias. i ts sisa aa4 sas. m* taa 
axtarasl taaaarataia. 1*0) 

<211> 
aaittaay, 0 . . Xar rsrtafaasasaskislsaia *aa 
•assstaaa tkraakarak iracka, 10141 ITarkal lar ia) . 

1077. ly t rakia la«U IRaa.l , » , 2V-I1 
ivsirarsitat Catt iaaaa, (aalaaiskas las t l ta t aai 
oasaaa. Cattiaaaa, earsaayl 

Tarkallariaas msstTOU I R D U K U ) tkat 
kaa katckat fraa saaaar (aaa-raatla« ar 
sakitaaaaas) cass ara<ucat aaa-castiaa m» 
at a l i a . rata aaly akaaa 20 C. Oalaa 10 C 
aa aatalaaaaat accarr*4 ia iaaaailaa. i t 
taaaarataras kataaaa 22 »aa 30 C |1* .7 CI tka 
f i rs t saaaar u^ft aara fsnao after 0 ta t 
iays: at taaaarataraa aataaaa » sal 1« C 
(<0.T CI taay aata facsaf aftar 3* Oays. Oaa 
aaaaratiaa axtaaaai avat- la .5 aays a t tka 
kiakar f lactaatiaa taaaaratara raf iaa mt 
«»*T TS aays at tka laaat. TasaO saraa la 
rastisf aaas kai a iaraaat aarlaO af at laaat 
IS ta 30 say*, at 20 C aa )a*aal la* katckat 
fraa rastiaa asas, 0y caakiaiaa raaa aaa 
rafriaaratar tasaaratarr* |3.3 CI tka 
katekiaf lata lacraasaO ta a aaalaaa of 051. 
(St) 

• 



<!»•> 

<2ia> 
9 * 1 * . 9 .4 . , a»« P.P. Bi l l icaa, *aa*cia*..ts ia tk* 
9*t:k*rv N t i i n af Pacific * t * tac larva* 
IctissostBet ciccx n i r t i c n . 

19TT. ivaacaltatv, 11. 1-12 ( M a i s * . Baric., 
* i * k . ( * • • * t za . s t a . . C M I T , cava*** . B»*laa4) 

I * vaavriaaats caa4acta4 t * 4* t»raia* tk* 
iartaaac* * f sa l ia i tv . t« *» * r * t» r * . U n t l 
favs i t * . aatar ckaaa* frvaavacT aa4 
aatikiatics «a tk* «r**tk tat sarvival af 
larva* af t k * pacific *Tstac. caasfOTTKk 
« O S . M t i m *r * * tk aaa at I t C a*4 » rat 
s i t i a i t * . aatiaaa t a l i a i t v far larval 
rvar ia* a s aat siaaif icaatlv * i t * r * 4 «Wa 
atal ts aar* caa4iti*a*4 far saavara* at 
4if*ara»t sa l i a i t * * . ' a tests * * r * aotv a* 
larva* af *4alts caalitiaaaa t * aiffaraat 
taaavratara*. (BPCt 

<3n> 
Bvallvr. •'... a*v*lM**at • ( iBBBiapias l a a r r e 
ffvrri l l l tCckiaatvrBati: 9 a k * r * i t * * l : I . Larval 
• i * l a * y . 

1977. t i a l . Ba l l . , 192, S I - * ) (Baa4s Baka 
oc*aa*arapfcic last i ta t iaa , B**4s aalv. M i 

Bavalaaaaat af »*P«ton.*s BBBITBS asarvas aas 
fastar i a caltaras k*14 «t 21 r tkaa n M ( . 
H t* C, vavalaaaaat Bcac**4«4 aalv t * a 
asiat *k*r* tk* vavrraaic kaap aas aaarlr 
r»s*rk*4. (ape) 

vaars- t m 

<2ia> 
•iaaalaaa. J . a . , Pactars Ivcvlat ia* t k * 
9*fr*9aetiv* Cvcl*s af S*aa> Bast Caast 
Ia**rt*kcat*s. 

197*. Pk.a. Ttesis, 9* iv*rs i t r at Bri t isk 
Calaaaia tBaivacsitf af ar i t isk calaakia, 
vaacaavar. Brit isk C*l*akia) 

Sickt spocias af ekitoas aaa aa* saa arckia 
aar* sta4i*4 far svvaral vaars ia tk* caascal 
araa a ! saatkaastara I r i t i s k Calaakia ta 
* * t * r a i a * tk* factat i rvcalatiat aaaaal 
r*ara4srti*» cvclas. altkaaak t h a n aas 
asaallv a aa1«r saaaaiaa ia aa* «r*a akta 
taaaarataras raackaa 7 t * • c ia sar is* . 

arvatisBS avar tk* s * * * ra i vaars af statT 
t t a t saaaaia* t i t aat accar ia 

t * ^ rkvsi* l*«ic«l tkrasfcalt 
taaaaratar*, ar t a a sataaa ckaaa* ia 
taapiratar*. STBO*STUB.taiB*TBS 
BWCtBCIItSSII * *4 1 M K K U lIBUTk 
callactaa aciae t a saaaaiaa aa* aaiatoisvt ia 
tk* lakaratacp at S aaa 1* C s i * aat spava-
la s***c»l casas ascsat saaaaiaa i s tk* f i a l * 
carrasa*j** l ta t k * saria* akpaaalaafctaB 
kla*a. la t k * lakaratarp a lata* araaartiaa 
•« s. BBoriicBirasis. T . i n u n aat t -
I lSIcais spaaaat *k*a tk*v * * r * nfmmei t * 
aataral akTt*plaaktaa csl lacta* t a r i s * tka 
saciaa klaaa. (STI 

<21l> 
9*raaa4vr«aa, » . , effects • * reapers tar * aa tk* 
Batrit iaaal Baaairaeeat* af iPTrmt M U M I t - ) . 

197*. t i s l . t a n . , 151, ) i * - ) 2 l (lafeeratair* 4a 
*as*«<i latteeal t ' l i s t v i r * s * t a r * l l * aa Caatr* 
V t t s l e s at 4* *ackarck«s Sci*at i f i *aas 4* 
Biarr i tz , Praaral 

la staaies o% tk* * f f *c ts af taafaratar* aa 
tk * aatr i t iaaal r*a>lras*ats af MttBTk 
SftUM | U ) , t'>* fa l l *« ia« caaclasiaas aar* 
raackaa: ( 1 | Tk« ccavtk cat* af tfTrBtk ia a 
aaifars Basic ar4ia* i s fastar at JO C tkaa 
at 71 C. I l l Taaaaratar* a*4 sa l is i tp kava 
sBamsit* * f f *cts *a tk* asaatitativa 
ra^aitaaaat far »B». I l l M ) • c aasisal 
araatk i s ackiwva »itk a*r* »TP, Bar* 
alkaaia, aa4 less starck tkaa at 25 C. |B| 
Tk* affacts af taapvratar* ara a*4 i* t *4 Bf 
t k * r a t i * B*taa*a *a*ra* t ic aa t r i *a t * aa4 
MB. |»atki t*f) 

<21»> 
Bl l la ia , l . t . , B .B . Bsvis, aai j . **aa*e*r , 
IBaatiaca, oivarsltT, aa4 S t a k i l i t f ta Saera-taaa 
risk 'aaeaaitias la aa »r*a af L*a« IsUa4 Saaa4 
*f f tcta4 kv tka Tkvraal Bisckara* of a Baclear 
Pavar Statlea. 

19T7. Cstaanaw t Coastal Bar. $ c l . , •>. J*S-1B1 
(Battalia calaakaa laaaratarias, Calaatss, OB: 
a i l l i i a * . C U B B lakaratar i * * , Baikarr, M l 

Skara-ma* f U k caaaaaitlas ia t k * araa af a 
aaclaar aavar atatlaa at BUlstaa* Paiat, 
OaaactiCBt, 0* Vaa* lslaa4 S*aa4, vara 
*ta4i*4 fraa Mar 1 * * * tkraaa* Bvcaakar 1*75. 
evar • 1,500 f ia t ravraseatlaa 15 saicias sar* 
c>ll*c«a4. saacias «lvarai t f , rickaass, aa4 
avaaaass flact««t*4 at tk* tbaraallT affaet*4 
•«4 caatral s i ta* stassaallv a*4 fraa r**r t o 
T*ar sack tkat aa tr**4s caa!4 ka 4ataraia*4. 
' t i s aaaaastaa tkat tk* eaacavt a f 
n a a n i t v at acasyataB s t i k t l i t r v* 
ra-anaiaai aat aaasikly ratafiaa4 ia l iakt 
af tkaaa t is t iaet flactaatieas evar sis 

<21B> 
Birskfi*14. BVP., Tka Baara4activ« Cealaar aa4 
ta*ra*t ics of tk* Japaa*** aaaaka, M T 1 I H 
UTIPtS. 

1»T7. pk.B. Tkasis, 3a,iv*rsitv * f Bickiaaa 
rvaivarsitf * f Bickiaaa, kaa araar, BIl 

* tk**rvt ical a*4*l ra la t ia* aatiaai 
rvaratactiv* * f f * r t t * 4aaa*tapkic «a4 
aavirsaaaatsl variaklas vas 4*v* l * * *4; 
aasarvatiaaa fraa lakaratotT « * * r i a * a t s *a4 
f i*14 statics aar* as*4 ta tast t k * 
scaiictiaas. Tka faat iatak* af faaa l * 
aaaaka at t a r * * taaaarataras (25, 27, ait 29 
C) aas caatrai lat a k i l * scvaral variaklas 
associatot a i tk r*ac*tactiaa aat araatk vara 
aaasarat. lacraasat t*aaaratar* 1*4 ta 
araatar raecatactiaa aat lass araatk. 
lacxaasat fa*4 iatak* caesat axeatar tatal 
acataetiaa at a l l taaparataras, kat i t s 
• f fact oa tk* allacatiaa af acatactiaa ta 
orootk aat rapratactiaa t i f f a r a t at tka tkraa 
taaaaratares. Baacatactivc * f (a r t aas 
kiskest at 29 C, tacl iaiaa v i tk iacraasat 
fast iataka a t 29 aat 27, kat iacraasia* at 
25 C. t**r*4actiaa vas s isai f icaat l r 
aaaat iwl r c a r n l a t a t v i tk «r**tk at a l l 
taaaefataras. B a r t i i i t r iacraaaat as 
taaaaratara ar rvKatactiva affart iacrassa4> 
(ST) 

<220> 
Baffaaaa, R.B., Ca-alrt ic I f f ic iaaer aat 
stractaral prapertias af lavartakrat* Basel* 
Pyravata fiaasaa: Carralatisa sl tk Batp 
l*aaaratar* aat Oxrava Caasaaatiaa la tas . 

197*. Jaar. Caaa. Pkrsiol . , 1 » , 1*5-195 
(laferstakl I I BBivarsitv, laslaap last i t a t * , 
trlaaaaa, avraaa tm»tt»\ laaakllcl 

Straetarai, kiaattc aat tkaraaaTaaalc 
actlvstlaa praaartias sf aassla pr ra ta l * 
klaasea fraa BBCCIBaB *BB«TBB, ISTIl IkS 
•BBtBS, LITTOBIM UTTOOM, am* IT7I10S 
n t l l S ataatat ta t i f f a ras t tkaraal 
vavirvaaaats aar* asaaiaat. Stractaral 



*?M> 

<J?» «»a?. 
r i y i t i t y . as ostiaata-l ky asas*iaa sa l tan 
srteioatiaa, aa4 kaal iaactiaatiaa 
t > i M t u « > » s sositiaaly csrralata* sitk 
areliaatiaa taaparataro. o n 

<22i> 
*4«aasaa, » .» .» . , 'Vaaaxatara Faaairoaaats af 
•:<»»» »*r<rHs a»< stestatiaas ta tk» Saasoaat 
*»aa»ratara Cycl*. 
my. t»ar. f isk. » « . W. Cos.. l a , «2a-15*o 
( f » i r s a * * a t a l *a«aarck lakoratary-Oslstfc, 
•aa t i ra l ls Ecataaical lasaarck stat iaa, 
•oatiTal lo. BJH 

T*s»*ratara rrajsiraoaats ara r*»i»a*4 far 
t * r *« aartk teacicaa aarcias (aallaya, 
srr»r>ST»»I0t r m r s » 1TTICW: saaaar. s. 
r»«3»«sr-. aa* yaiias oarck. reari 
»l»»tSCElS1. tkraa tarasiaa sarcMs (Bank, 
». » ! H ! r ! l B : sikaaarck, s . iaciC*E*Ck; u i 
r a " » . -.TFtactrsMl cs»*aa), aa* aiaa 
citakitaat fisk ssacias for caaaarissa. 
•ftata-araaaisa rasaoasas a n **scris*4 far 
aack saacias—ariaacilr f u m l m 
rtsr**aetiaa, arsatk, saraiaal. aa4 act iv i ty . 
r i » m : U i aro c lassi f ia* as toaavratsra 
aasxtkaras aa* tfcoy ara srraaaa* ia araat of 
tkair t M m l roaairaaaats as fallaos; 
ai »»a»rek>a»r:kos aa4 rsff*>saa«ar>sallaT*. 
f f t aa4 STIZOST»ofo* z r * . ara aaaaal 
» m > r s aitk syackraaoas Baryta ara at k 

: ' i » l f a l l tkroafk a ia tar , calaiaatiaa is 
sari. 4, ssaaala*. Sataratisa accars kalaa 12 
C. <i«»ai»« scears frsa lata rakraary 
tariaak aarly -**lT •< M t I C a«ar tkair 
tyoataahic raaa*>s. Oacyt* ataatk at t a i l * i s 
i i r c & n u u , aecalarata* ky vara 
tpsp<»r«tsr»s- batek sssoaias ocean ovar a 
scalds*** * * c i « * . fraa a i * - i * r i l tkraaak Jaly 
at 11 ta Ik c. Pkysisla*ical ootiss raaoa 
frsa 22 C far saaaar aa* aallaya te K c far 
i T - h aa* 21 r for sikaaarck. Tka s l t u a t * 
» r » r iacialaat latkal tasatrataras af 
» » r - i 1 * raaaa fraa 2* to I f c, *as«a*ia* ea 
« 3 K i « sad araariaastal cea4itiaas. 
41tatatiaas ta tka soasssal taaaaxatara eycl* 
of • tasaarate cl iaata ara also raaiasa*. 
(«stk|(ST) 

<?2?> 
•4t«s*oa, t . t . * . , C.r. » la iaer , sal ?-»-
"kacslsa*, *ff*cts of Coaataat Taaaarataras as* 
i i » l 'aaaaratara Hactastioas on Saacific Crostk 
h%\ » i t»a l i ty kstas aa4 T ia l t of Jaaaaila latssoa 
•coat, saiao c i i i o a m . 

1*77. lo i r . risk. l a s . 94. Cam., 3a, «3«-»*» 
f i . s . fnylraaaaatal rrotactioa aaaacy, 
t*Tir->aa>>tal tasaarck lakoratory-Oalatk, 
Roar iral lo, IHO 

Saacific froatk aa4 aortal I t y ratos of 
1awai l * raiakoa treat (SkUM M I V M t a i l aara 
4et»raina« for M Aays at at*** coaatast 
taaa#r*tar«s kataaaa • aa4 22 C aa< six dial 
trsoaratsra flsctsatloos falsa caraa of 
a i f l l t a l o alaa a»4 alaaa 3.4 c akoat aoaa 
tasaorataras froa 12 to 22 C). *or caaauac 
ttasoratara traataaata tko aatiaaa saacific 
axoatk rata of troat fa* oseass ratiaaa aaa 
* . 12</4ay at IT.2 C aa aoarsaa saacifie 
asrta l l ty rata of 0. « V 4 a y «a* ofcsar»a4 at 
tka oatlaaa taaaaratata a»4 loaat. M 
taaporataras la arcsss of tka aroatk oatiaaa, 
aortal i ty rataa sarr siaaif leastly klakar 
4arla< tka f i r s t 20 says of tkls axaariaaat 
tkas tka last 10 4aya. Tka klakost eaasuat 
taaacritara at aklck saacific aroatk aa4 
asrta l l tv rataa htaw aa.aal ( i a l t i a l kiaaaas 
rtaslaal coaataat o»ar »0 4aya) aaa 2J C. 
Tia saaar iaeiaiaat latkal tasaaratara aas 

25.* c far troat accliaata4 to 1* C. 1 yial4 
aooal a«s 4a«»loaa4 ta Ovscrik* tka at tacts 
of taaaaratara aa tfca l ia iaa kiaaaas aaar 
t iaa aa< to faci latata caaaariaaa of 
traataoat rasaoasas. akaa y l a U aas aaattai 
aaaisst aaoa toaaarataro, tko cmrvo of 
rasaaasa to f 1 act aatiaa taaaatataraa aaa 
skifto4 karlzaakallT aa aaar aaa 1.5 c taawr4a 
coMoc taaaarataraa tkaa tka cacaa a t 
rasaaas* to caaataat taaaarataaa troatoaata. 
Tkis rasaaaaa aattara ta f lac taa t iM 
troataaats ia4icataa tkat raiakao traot oa 
•a* raaaaa4 ta aaaa taaaaratara. kat tkay 
accliaata ta soaa walsa kataaaa tka aaaa aai 
aailaaa 4aily taaaarataras. Tkasa 4ata ara 
4iscosa*4 la raUUaa to ostakUskaaat of 
cr i tar ia far saaaar aaiiaaa toaaarataras far 
f i sk . Uatkl 

<22J> 
Balaaaiaaa. I . J . . aa4 t . laata, Carkoa Slaai4a 
Qataat i s tka yasairatiaa af Tkraa H S U 1 H 
saoeios f» i»a l»U . sakaoriiaoal. 
r*T7. OacolaaU ( B K . | , 3*. 1-t (kaisaxaity of 
Jaaaaaa, aaaartaaat of kialaay. r ialaa4: 
laiaarsity ef Malsiaki, laaai kiolni ical stat iaa, 
U a a i . Pialaaal 

"Vsiaa a clasa4-kottla a*tka4 aa4 aa iafrara4 
aas aaalysar ts aaaaara 4issal*a4 isoraaaic 
caraaa, tka carkoa 4iai i4a aataat i a 
roaairatiaa af r i S I M n CkSMTkam. f . 
R n i N I M as4 r. C04*t«T4S aas sta4iaa. 
Tka aaaa as l a * at tka caastast k i a aaaatiaa 
• • aSfaiaaaaat fc) akar* * i s tka rasairatiaa 
rata aa4 • tka ask-fra* 4ry aaiakt a f tka 
aaiaal , m»» akaat 0.7J i s katk tka earftkara 
». CkStlTMm as4 tko caK^ttaaatkaca t. 
coaverrts at 3. * . W, IS aa« 2* C , kat tka 
taaaaratara 4aaaaaaaca af k aas aspasita ia 
tkasa saacias. Tka taaaaratara 4aaaa4aaca of 
aatakalisa lacraaaa4 sitk iacraasiaa sira is 
r . CfcSCkTkVM aa4 t . K K l O k k M * kat 
aacraasa4 ia t. C O I t t r m . * • m a r s a * 
acelisatixatiaa aattara 1 aas foaa4. akara tka 
aataaoliss rata aa4 i t s taasaratsra 
4aaaa4aaca *»s laaar ia tka ca>14-aiasta4 
staaatkara »t*cims. (katk) 

<22a> 
Rolt, I . S . , aa4 4. Straws, Tka Caltara af flack 
Draa (rocostis CtOUS) ia Caaaa •acal*lao 
Efflaaat fraa a rasar t l a a t . 

1«7». I s kaaalt, ».». I U . ) , »toc. 7tk kaa. 
H»*t. aerl4 Raricaltara Sac., 10*-127, Laaisiasa 
stata Vslaarsity, tatoa koaaa, LI (Taias * M 
tsWarsity, kaautaaat 9t 1114lifa aa4 riskarias 
Sciaacas, Celloaa stat iaa, TI) 

tlaek 4caa wara caltara4 fraa Jaaa 19T* a a t i l 
Ray 19TS la 0. H a3 c y l i M r i c s l caaas ia tko 
slaat iataka aa4 at saaaral statiaas ia tka 
coal 104 lata of aa asaar ealaastaa lay 
alactr ic oasaratiaa statiaa. a l l caas4 4raa 
4ia4 at tka iataka statiaa ky aataakar 12; 
saralaal aariaf saaaar aa4 f a l l is tka 
coollsa lata aaa 97*. Saraiaal 4ariaa slater 
as4 aarisa aas soar aitk caaalata aar ta l i ty 
occarriaf ky Kay at a l l statiaaa i a tka 
cooliaa isko. pastas aara associate altk 
aarlofs af soot aator aaality 4aa te kaaay 
ra is fs l l aa4 rasaltaat laa sa l la i t loa . (IT! 

<225> 
leraa, I U T . , B .4 . t iekar ta , *.*. later t s , aa4 
P.C. Saltk, roracate Uarlosia ia Jayaalla Tarkot 
SCOTRTUtinS IkllROS, 
1*77. 4oar. r isk. H o i . , 11, 35S-M1 (Dsiraraity 
of S t i r l l a s , laaartaaat of lloloay ss4 I s i t af 



at 
<iii> 

<2K> CO"T. 
laaatic H t M t « l « ( > , C H | H 4 : ok i t * risk 
tatkar i tv , ' u i » calt iaatiaa k i t . i ra ta * . 
I r a n i . SMUMI 

1* aattcaaft af a* asata ****a«a*s *isaasa 
cHaravtacisa* ay ark i ta l aa* aaaaaiaal 
saa l l ia * . aa* klak social i ty , la yaaa* 
ta ra* t , aas s t a l l * * . Tk* cl la ica l aa* 
aatkataaical sictara aas caasistaat aitk a 
cir-ralatiaa tasaaia ariaciaal ly atfactiao tk* 
kaart. arklt aa* t tUa i f . * 1M I0 tasai i ik iaa . 
• t r t aa l l y i*«atical a i ta tya* strata K M , 
M S is*lata4 la par* cat tar* fraa a l l acaaas 
af a l l risk. Tawaa? aas aaly aaraiaally 
ssccassfal i t i a i aat ikiat ics bat l a a saall 
araaa saa>ct** t * tvaaaratara raaactta* 
ktlaa 10 e. lassas war* raaaca-4 fraa 20*, ta 
W caaaar** altk tk* eaatrals. (lata* 

M n n n i c z , U , Saraiaal af cara Try staraiaa ia 
satar a? Tariaas Taaaaratar*. 

i»Ta. lass, Baak Bala. far . • tybactaa (Pal - I , 
a * . « - « * (*at aiaaal 

Saraiaal af staraiax tkraa- aa* l*-*:ay a l l 
cira laraaa kal* at aafeiaat taaaaratoras af 
H l » » t as* at caastast taaaarataras af 
15, 27, Jo, aa* tt C »*r* Caspar a* . Saraiaal 
t i t a aacraasa* a l tk aa iacrtasa af 
tasaaratara fraa 1* ta JO c. Sarviaal ratas 
**r» sisi lar at JO aa* 17 C. (ST) 

<ir»> 
t a t l t , t . o . , taaa*aac* aa* rataat ia l r i a l * af tka 
Paca* Rarriaf, R i m s Ttres. aa* aspects af I t s 
parly U f a Ristsry ia tka tastara calf sf i tal ic* . 

1»77. r isk , k a i l . , 74, » i - i * |0aia*rsity of 
aiaai , tasaatlal Sckaal af qaria* aai Maaspkaric 
sciaa=a, * i a a i , f l | 

Saaaaiaa a! rasa* aarria* ia tka aastata Calf 
a* n*xic* accarca* fraa aia-octakar tkraaak 
my akar* Optks rsaa** ftaa JO ta 200 a, 
sarfaca taaparatsras free W.« ta M.O C. aa* 
sarfaea sal iai t ias fraa J».5 ta J * . * pat. » 
aa-for saaaaiaa; araa aas acasaat ISO ta fraa 
Taapa Say, r i a . tSTI 

<rn> 
Raala, t . 0 . , iaaataae* aai Potaatial T i a l i af tka 
scalal Sar*l*a, M t t K V U JkCIUk. aa* ktaacta af 
r ts b r l r l i f e Ristory ia tka tastara Calf of 
R a t i o . 
1*77. * isk . t a l l . , n, <1)-*2» ( *a i f * rs i t r of 
Riaal, tosaastlal Sckeol af Paris* aa* 
*ta»spkaric Seiaaca, Riasi , PI) 

rias sa* laraaa of tka seal** sar* iat , 
M I t asm* JtCOiRi, aara ce l iac!* * ia 
iPTI-ipy* fraa t w aastara ca l f af Rwrico to 
tetarsis* saaaalao saasaaa, spaaaiaa araas, 
a ls l t bioaass, aa* f iskarta* sataat ia l . 
isaacts a? tka aarly U f a kistory af taa 
saaeias also aara s ta* ia* . Saaaals* sccarra* 
fraa Jaaaary t a Saataaaar, kat sas aatt 
iataas* fr ja Ray t a DMast, akaa sarfaca 
taaaaratarra raaaa* fraa 29.* to 30.7 C a i * 
sarfae* n l i a i t a * aara M .« t a 3 * . f aat. I l l 
saaasiaa accar.-a* aataaaa tka caast aai tka 
J9-a loptk coataar, aootly a l tk ia SO ka af 
tka coast. (*atk| 1ST) 

<27»> 
Real a, t.o., Dbsataaco aa* rataat ia l TioM of tke 
k t l i a t i e Tkraa* Rerriaf, orifTRORgm OCLltOII, aa* 
• aatet* sf I t s tar ly t i f * Rlstery ia taa tsstar* 

Jalf of Saaica. 

T977. r isk . s a i l . . 7S. a*J-S12 |«aiaarsity »t 
siaa i , Rasaastial Sckaal af Baria* aa* 
ktaaspkaric Sciaac*. U a a i . IXI 

Saasaia^ af taa l t l a a t i c tkraa* aarriaa 
roPISTROScak OGUBB9) ta tka aastara Calf af 
Racica accarca* fraa raacaary t * Saataaaar. 
Saaaaiaf aaa aast iataas* fraa aaci l tkraaaL 
kaasst, akaa sarfaca taaaarataias aara 11-1 
t * } • - ! C aa4 sarfac* sal ia i t ias raaaa* ftaa 
Ji.a ta M.I aat. fJTI 

<2J0> 
aaasaa, r . l . . Ttoraal Efflaaat aa* taa 
Bistrikatiaa aa* laaalaaca af laataas ia laaaaa 
tasaraair. 

1»74. arac. 2«tk kaa. Raatiaa • . saac. taatkal. 
Sac. ka l i i a La Crass*, •iscaasia. Rarck 2«-20. 
T»7» ro.S. risk aa* R i K l i f * Sacaica, Saatkaast 
tasaraair laaasticatiaas, Claasaa. SO 

Tka l i s t r ika t iaa aa* ra la t ia * aaaaaaaca af 
aaatkas ia ralat iaa t * tka kaata* af tlaaat 
cisckara** la ta laaaaa rasaraair i s 
aascrika*. Tka aaatkas aas aasarically 
aaaiaata* ky aliaackaatas |S2S|. ckiraaaaias 
Do*), aa* a ic jea j i nrcTircaHs r*T|. et 
tha W saacias af alioackaat* s a c k s , aai*s 
araaaaiaata* aa* aara aast akaaiaat fraa 0 t a 
10 a . Taaaty-faar af as i * * a t i f i a * raacias 
af ckiraaaai*s aara cassaa. csaraaac* af 
ckiraaaai* saacias accarriao a i tk ia tka alaa* 
aas kascaaa* ky taa t a tkraa aaaks. |Ftl 

« J I > 
Iaaatioa, » .» . , t.l. rr*sa*a. aa* f . e . Saaiaas, 
Sta*y af craatk Taaaaratara Caa*itiaas af 
Scallaas ky Oiyara Isataaa la t ies af tkai t 
Skalls. 

1*7*. 1U>1. Racya fSSStl, S, *2 - * t Ikcatasr af 
Sciaacvs af ta * 7SSI. Laaaratarr af ralaaacalear. 
last i tata af Hariaa kialaay. tar tact Sciaac* 
Saatar, yia*iaastak, asstl 

Cataaaaatic *yaaaics af airaaa isatayas m*% 
i aaas t io ta * i a aaraaaaat aitk t k * skall 
aroatk af r K I I W K I I I ItSSOIiSIS. CILMTS 
soirri, aa* CRUUTS n n n i i i r r o i n n s . 
kaa, saaaal iacraasas as* saasaaal araatk 
ratas kar* kaaa astiaatal far tkas* aallasks. 
Tk* tasavratsras of tkvir araatk aara 
4at*ra ia** ky atyaaa'lo. Tka aya*t aa* laaer 
fraatk taaaaratsras var* 17.0 ta 0.0 c far 
M T I K a c c m TtSSonSIS, 2*.2 ta ».» C far 
CRUITS s a i m , aai J1.3 to 17.* C tar 
CRUSTS r u i t t l . Tk* aai 1 aai araatk ratas 
aara f i x * * at • ta 12 C far C». s a i f t l , aa* 
12 ta 10 C far r. TtSSOCISIS. |»atk)|R!l| 

<2J2> 
laaraa, i . i . , aa* C . I . Jasaar, laflacac* ot 
rkatoaaria* aa* Tasaaratar* oa Davalaaatatal Tiae 
aa* Raakar af Raits i a Rysaks af Taa Saacias af 
0*oasts. 

1*7*. caa. J oar. ( a a l . , i a , 201>2o*S (Claasaa 
oaiaarsity, Oaaartaaat af xaalaay, claasaa, SC: 
(aiaarslty af Roctk Car a l ias , Baaartsast af 
taolaoy, Ckaaal R i l l . RO 

Ryorka of tk* * a a * * I f l i a * MIU04H I K I I I 
as* taaLLaS** umsOH aara cal lactal ia 
•artk Caraliaa fraa kaaast to . k aa* 
ss»1*ctB>t ta 11- as* 10-k akaca t*s at W 
aa* 21 C. Oavaloaaaat aas aaar 
cosplotai aar* ray l * l r *a*ar laa^-aay 
ca** i t loas. 3a*ar a l l aay-laaatk aa* 
taaaaratara raaiaas, *a*aloasastsl t i a * fraa 



<?*?> COT. 
t±* st t - ! l * isstars ts aaars 
frta a aaxiaaa far tkas* ayaaks callacta* ia 
l i « i ' t a t aiaiaaa far tkas* callacta* ia 
' « - » . Tka taa spaeias k«« s ia i lar 
t»*»laaa*atsl t iars n l K ksa* pkatapariafs 
« 21 C: start sfcvtiparia**. fcaaatar. aar* 
»>r» iahikttacy (a t w araartfc af C. BBCZJI 
ttaa '.a £. »5PT»sa». TV* akataparia*** 
r»»«9f *s af a. u ^ r t l aara s ia i lar at katk 
r»a9*rata»s, tit* a»»»l»paaal«l tiaas fcaiaa 
n l i s l iykt ly slaaar * t 1* c. la caatrast. 
~-rr~\s •»• I. I S K a s a s t a a t a t H C s taaa* a * 
* « w « i M i c casasas*. Ia fcatk sfacias, 
• i « ' « « » at ?r*l*aaM iavalspaaat accarra* 
»r i»ar i ty ia tfca (a> iastars kafaca tfca 
f i a a l , bat ast ia t>e f i aa l i t s a l f , f i t r * 
s>I*s a*aal l * accaapaaia* *taa *»t«lapaaatal 
t i i » j ia katr savcias, raaartlass sf 
na taaar ia l . Ti« iacifaac* at t i t n aaItiaa 
• i i fraatast aaiar caaiitiaas caafciaiaa kiffc 
tr**«ratara aa4 skart tsylaaatt. Extra aalts 
a»r» avaaraatly caaasa ia * i a l * aafalttiaas 
>• ». I S K K K , bat aara tar a ia tfcjsa at C 
S«5»M. f latkl 

<2f1> 
: m r < a , ?.». , Tkaaracical raasi**rat i*a at tka 
- » « - s^ ' ts-takkla Sisrasa ia Tisfc la a Xaata* 
• f f l saa t . 

T«7t. a.T. »!«• r <Ua« Jaar., ?s, »S |*aa Tact 
< *»a *tfclic *arvica Caaaissiaa) 

T»J> prakakl* caasas af sas kakkla 4iaaasa ia 
f i r t «ra 4iscassa*. I t ia aaaamaxa* tkat a * * 
s n x t f < i m i » is a aacassary caal i t iaa fac 
ircarr*ar> •>•. tka 4isaase. kat tkat tka 
Vis»«s» is t r iatarat ky caM strass. Tka 
n r i a r rotas l U t a l l raparta* iaci*aats af 
Ti*-r--iekl* disaasa at tkaraal Paaar statiaas 
H%»*- ^crsrrM ia t i a wiatar afcaa tka 
a>ssibility a* call stress ar is ta* . 
Iss i ranlatary fai lara ia ceH-strassaf fisk 
i* lacaaaatal. fST) 

.*«r*it , » . , s. torrisaa, a** t. S taa l a , fffacts 
•>* »«»ir*»a»rt«l raetars aa fa4iaca4aias Optaka 
c» »«•* «aarias s* "arlaa l ivalaas. 

\%n. ^at ia* M a i . ft. Ca t . ) . »0. 101-100 
(*n»ir<mT^»ial Fratrctisa laaacy, tasltaaasatal 
•*s*«te* labarstary, aarrasaasatt, I I ) 

T?sp*r*tara, salisi ' .y, fca*t»e-.a**ia*at tyaa. 
• 1 * xiae caacaatrttiaa a l l iaflaaaca* C4 
wtaka ky * aarkaa kitalaas (»T» k f f M I I I , 
r n n s m i t t , ntttnt i*na»us «aa aacna 
r*<;tt^n ia skact-tata stat ic assay systaa* 
atiaa Cf-14« i s * t r tcat . Tka axpariaastal 
systass coasista* at aaaatiA caataiaiM 10 I 
of s*sa«tar aaiataiaal aaiat caatral la l l iakt 
««1 taaaaratara caaditiaas. Tka aatar 
o * t« i« * i l aitkar 1 at 20 aa/1 C< sa4 ttacar. 
Disttikatiaa aa« kiaatics af tka aatal aata 
aiaitarad ia tka safer ealssa aa< araaaisas. 
n « rasalts teaaastrata tkat CS apt*** xatas 
4 i * ' a r *1 aMaly *aa»4 tka araaaisas tastaa. 
• i iacraasa ia taaparatsr* iacraasa* Ct 
aatska rata ky a l l fast araaaisas. 1 
4ter**sa ia sal iai ty iaeraasaJ Ci aptaka ky 
a l l araaaisas tastad. Tka srasaaea af kattaa 
saiiaaat aaaraasaa C* tccaaalatlaa 1 * saaa 
kastkie aaiaals. Xiac l a caacaatratiaas af 
0.S aa/1 aakstaatially aacr**aa4 C4 aptaka ky 
vfTTtos naiis a*< aoiiai* UTtikLis. i t is 
sss?a*ta4 tkat a l l iapartaat aatcla* sad 
aiTiroaaaatal aariafelas k« caasiaaral akaa 
stadyiaa kaavyaatal aptaka ky aatia* 
oraaaiaaa or afcaa aatakliakla« aatar-^aallty 
e r l t a r i a . (Htfc» 

<3H> 
Jacaks, t . . am* 0. U a t . TW Caakiaa* 
aalatiaaakip af Taaaarataca ami aa l *M«aa 
Caacaatratiaa ta Sitxaaaa rixatiaa ar M U a C U 
cruxattca. 
TI7T. l i c r a k i a l . tCaU . 1 . M S - H I Ikaylai 
-Miaacsitp. last i tata at taaixaaaactal Staaias 
aa* Sapartaaat at t iakaar, aara, Ta) 

Tka -kaiat affacts at araatk taapcatara, 
iacakatiaa taapacataca, aat aalpMaaaa 
caacaatraciaa aa tfca aitra«aa t isat iaa rata 
• f t M H t M CfUaauca aata aataraiaaa aaia* 
tka acatylaaa-raaactiaa tackaiaaa. Tfca 
aitr«*aa-f ix«tiaa rasaaaaa ta iacxaasaa 
aalyatoaaa caacaauatiaa aaciaa aaaaa tfcraa 
araatk taaaaxataraa | t $ . 2J. am* « a . Taa 
pattara at rata ckiaaa aas s ia i la r s i tk ia a 
acaatk. t taanatara kat iaazaaaat aaaral l i a 
aaaaita4a aitk tka tkraa iacakatiaa 
taaparataraa falsa 15. 2 ) , aa* N Q . Tka 
aaxlaaa rata af aitxaaaa f ixatiaa accaxraa at 
10 c raaartlas* af praaiaas araatk 
taaparatar*. Taa aiaiaaa aalykOaaaa 
caacaatratiaa aaranary ta T l a l * aahataatial 
aratylaaa raiactiaa aaria* a i tk araatk 
taaparatar*: at IS c. IS aa/1 aaa af fact iaa: 
at 2) C, lass tkaa S aa/1 saa af fact iaa; aat 
at JO C, S« aa/1 aaa af faet iaa. a t a l l tkraa 
araatk t iapirataras. iacraaaaa ia aalyhaaaaa 
caacaatratiaa aaaaa the aiaiaaa af factiaa 
caacaatrataa pra*aca4 iaeraaaaa i a acatylaaa 
raaactiaa. taawamt. a t kiafcar aalyklaaaa 
cwacaatratiaas iakikatiaa af aitraaaa 
f ixat iaa aecarrai. (katk) 

<2J»> 
Jaeakaaa, S.S., taaaistic aakariar, aaaiaaaca aa4 
Tarr i ta r ia l i ty ia tfca iaaricaa Lakatar, MaaMS 
Mnicaaas. 
t«TT. Pk.O. Tfcasls, laataa faiaarsity erafcata 
Scfcaal (pastas laiaarsity Cca4aata Sckaal, 
•astaa, * * ) 

l a Jaaaary lakstars aaa atkar spacias 
ckaractariatic af Capa Cat aa»ti«al kakitats 
aara astakliska< ia taa aaaaria racaiaiaa 
saaaatar. aftar six aaatka af aaaarsatlaa, 
tka iacsaiaa saaaatar warn slaaly fcaataO ta 20 
C aaar a fsar aaak pariaO, aa* rataraa* ta 
aafciaat taaparatara aaar aa aaaal pat la* . 
Sactaraai act iv i ty laaals vara s ia i la r ia 
katk taaks tkraaak Jaa* 21 , aat «iaataa< 
tkaraaftar. Is fcatk taaks, act ivi ty *ariaa 
tfca ?aria« af a r t i f i c i a l kaatia* rasaiaa* at 
a laval s iai lar t e praaiaas aaaka. C$T) 

<2JT> 
Jaaicki, I . J . , aa* J. kaCasta, Tka t f fac t af 
Taaparatara * • * kaa Stractara aa 0/0 far t0S«IU 
UllBIOOSTtIS ia a saall Iapaaa*aaat. 

taTT. ily*rafc>laaia (Daa.t, 5«, 11-10 (aast 
Tiraiala saivarsity, Oialaay papartaaat, 
aaraaataaa, at) 

Tka ralatlaaaklaa kataaaa taaparatara, tfca 
aaa stractara, as* i a i l y ara*actiaa/kiaHaa 
( f / I | ratlaa far H H I U towilosTUS ara 
axaaiaa*. Taaprratara ia tka siaala aaat 
laaartaat factar affaetiaa tfca «aily p / l , 
akila alsa fcatiaa aa ia * i rac t iaflaaaea aa 
tfca aaa stractara. Tfca rata af cfcasaa af tfca 
*a i ly p/» a i tk taaparatara l a aaarly 
Maatieal ta tka rata pra*icta« ky tka 
•aaraal* fraak carta, (katk) 

<2J*> 
Jaffr ias, » . f . , «ai f .C . Jafcasaa, I I , ratralaaa. 



< 2 M > 

« j « > en»T. 
r a a p e r a t e r e . eat r e e i e a a t s : rsaaples e f sa ioac t« t 
H a a i i t ky Blaektee aa4 Beatkes aa t k * 
r * a t i a e a t * I S a e l f . 

1»TS. l a i v e r s i t y e f ***** I s l s s t a t r i a * t a e r i a t 
« * T l a ' a a e e i t x . B. I T * . I . r * f e r t s a t Caere* 
• e l a t e t a c t i v i t i e s ea tfc* a t l e e t i c Caet iseeaa l 
S t e l f . Breekfcevea u t t e a a l l a k e c a t e r y , sptaa . I T 
r v s i n r s i t v e» f k e t * I s l e a t . C r a t e a t e sckeel e f 
«>r*eB»9raek*. a i a s s t e a , I I I 

Sress p a p e l a t l a t ckaaees c a r e f a l l y e a a a e r a t e t 
ever t i e * i a a a l a r a l ceasea i t i es e f t k e a t * 
v » r * B i e M aa t eesrey areas a c * *saa iae4 i a 
e r t e r t * ea ia aa a e l e r s t a a t i s e e f s e a s i t i v i t y 
e i t k i a a a t a r a l systeas. Tfc* e f f a c t e f 
i a * r * y - r e l * t * a a c t i v i t i e s , » a c i as 
t a e p v r a t a r * iacraaaas a e t p a t r e l e a * 
a i s r a a r e a s . aa capapets i s r e v i e s e t . Tk* 
o l l a p s * «a< r a p i t racaaaty a t a p l a a t t e e i c 
g j a a a a i t y is t e c a a a a t e t . R i s e v e e r a l i a r t 
t k a t f a r eeeej-ceascal a r a a s . t a t t i r a c t 
a * f a c t a f aaaray r e l e t a t a c t i v i t i e s as 
r>e *y *4 a a e s l a t i e a s i s a t preseet sa t a 
c s a c a r * «*s»pt fee s k * r t - t * r s e f f e c t s sees 
a e l * a t tascksrse e e i a t s . l a s t l a a ; t a a a a * t a 
t k * kva tkes . kaaever , i s a react r a - Tke 
n t e k a f a i e t o t f l e a a t e r C f S t i w n W B e e k X ! I S 
a *Z* Ica*«S) i a sar raaaasat t tor i a r a l a t i a a 
t? s a k t l e c l i a a t i c ckeaae | t e e a * r a t c r * l , aa 
i » t * r * c t i e s eess ik ly e e t i a t e t tkreeak t k a 
s t a a t t s a , i s a iaaa as aa esaap'le a f 
s s a l l - s c a l * e e v l r e a a t a t a l caaaets kaviae 
c a a a l a t i s a a f f e c t s t k a t a r « eskaacet ky 
esesystee eracesses. (JTJ 

<2J9> 
J * a s * a , t . B . f H . | , T k i r t B a t l e a a l v a c u a * * aa 
t a t r a i a a a a t mmt lapissasjeet. sect lea 
J 1 * | H — Besearck s a t Caejal iaac*. 

1977. e c e l e e l c a l a a a l y s t s , l a c , a v l v i l l * . *T 
r e c a l > « i e a l a a s l y s t s , l a c , i t e l v i l l e , BT) 

toeer e l a a t iaaaet aas assesset at tka 
i a t i v l t a a l l e v e l , fscasiae, aa a a t r a i a s a a t a a t 
i t p i a e r e e a t akeaeaeaa. Tka va lsaa i s sa 
i a f e r a a t i a a rasaarca fa r i t a e t i f i c s t i e e a f 
c e a e l e t e t aas eeeeise e a t r a i e e e e t a s * 
i s p l a a e e e a t - r e l a t e t r tsesrek am* t k a t a t a a a t 
r a s a l t s a r * t a ? e t . r e a r a s t e r s 4 * * l i e * a i t k 
t e s e e r s t e r e a f f e c t s aara s a l e c t e * sa t 
s k s t r a c t a t i e t l v i t e s l l y f a r t k a t s t a kase. 
CSTJ 

<7*0> 
J e f t l i a « , » . , 0 . Ceytker , aa« B . J . c r a v e , 
r f f a c t s af T e e e a n t a r e , Ural f i x e aa< t M y s a i a k t 
• a l a s t r i e t a a c a a t i a a T i a a i a tke Bak, l l * * * 0 » 
U<t*S»k ( i ) . 

t»TT. J e e r , r i s k M e l . , 1«, 291-2as (Sar iea 
5c leaee L a k e r a t e r l e s , saaai l i l l a i , a t a l a s e T , 
• a l e s , " s i t e d Rias<ae| 

s a s t r l c e a a t r i a e t i e e ia t k * a a k , uunt 
u m m , aas s t a i l a a ss isa as I - t a t 
t e c k a i a s e . Tke a i U t i a a e f 2S« ka r ise 
s a l v k a t a t e a t e a t s e a l <14 a e t s i a a i f i c a a t l f 
a f f e c t t k e t r a s s i t t i a a . U a a r i a a tka 
e t e a r i a e e t a l t a e a t r a t a r a f r e e U . I t a k t C 
a a r t a s l r eecraase* g a s t r i c aaacsa t les t i e a . 
ka l a c r a a s e i s r a t l a * s i s * l e t t e as iacreeae 
is t k a t i e * r e e a l r e t t e eaet*/ t k e etaaack s a t 
a l s e t e i ac raaae t k e aaeaat e f f a a e l i a a s t e t 
aar a a l t e f t i e * , r e t say e l v e s r s t i e s s i t e , 
eipresses' mm aereaat ksay a a i e k t , t k e l a r a e r 
t k e a a i s a l t k e laaoar i s tka i l e a reae l ree 
f > r evacaat lsa e f t k a t e a a l . I t I s saaesste l 
t k s t t k e f s e l l a take per say , as s percvetsee 
ef l i r e ksay a e l e k t , s i l l I t s s a l l e r f a r 
l i r a e r t . tmnt i a tke a l l * . M s t a l 

lefcasaa, C . I . , Oasaraat iaas sa Cr<.atk. k i M a i a e . 
ass r » T s a r v i s a i a f ; u i n i i s m i x s i r r i i i s 
t f i s c a s : r a e c i l i i a a a l aa4ec a r t i f i c i a l M a r i a * 

C a a ^ i t i a a s . 

nit. Prac. f a r - aaa. Caaf . c a l i f . Basaa i te 
T a a t r a l a s s a . , » a . »S- i» | « u * e r s i t T e f 
^ l i f e r a i a . > i * i s x * a e f l i e l e a i c a l C a e t r a l . 
l l a a a y . cai 

Gcaatk e f easaai taf isfc fsassssia a r T I I I S I aas 
s l i « k t l y a raa ta r ia a aael a a i a x a i a a « at a 
s « y l i « k t t aaevra ta ra r e a e * a f M . t t a 2 9 . 1 C 
tkaa i a aae a a i a t a i a e a at I S . I t a 2 J . 9 C , t a t 
t k e a i f f a r e e c e aas eat s i s a i f i c a a t . Craatk 
ws r a p i l i a katk sea ls a i t s sea* e f t k * f i s k 
kara i a say raack isa saxaa l a a t a r x t y by 
a i a - M a * . fSTl 

a Caaparisea af r i a c i l a Ami 
• t k Bass i s a t s s e e r i . 

mm. Pk.B. T k e s i s , l a x a e r s i t y * f a i s s a a r i 
I S a i v e r s i t y a f a i s s a a r i , C a l s a k i a , BOt 

S a r t i a a l aa4 arastk a f r i a r i a a aac aac tkers 
kass sakspacics i a l i s s a a r i sas c e a p a r a * . 
Vertkera kass ke* a s i a a i f i c a a t l y a raa te r 
ae i«k t a a i a tkaa N e c i e a kass aa r iae t a t k 
years a f t k * s t e t y . Leastk iacrasasts sera 
s i a i l a r t s r i a a eae yaar e f stsay aaa a taa ta r 
f a r a a r t k a r a kass a a r i a s t k e e t k e r . 
Caaf iaaeaat i a cae ts s r e e t l y i *aaca4 s i a s t k 
i a ketk spac ies . S a r a i a a l i a a a a l l tsads aas 
t W f a r aactkera aass ( i a a a c l i s t s : r i a i i t e 
kass s a r a i s a l aas a t . I a l akeca ta ry 
t a a p a r a t e r e t * ] e r a a c a t e s t s , s a r a i a a l «f 
r i e r i a a sass sas W a t a c s k i l e s a r « i « a l a f 
aactkera ssss aas sfcast M i . la f a r t k a r 
l a k e r s t e r y t e s t s , s r a s s a l c e a l i a a a f 1 C/4ay 
f r e e 15 C t e • C r a s a l t * 4 i a 0 1 s a r v i * * l o f 
F l e r i l a kass aa4 asa s a r a i s a l of aec tkera 

1ST) 

« a } > 
Jekssua, L . I . , aa< J.l. S k i c k , ' t f a c t s e f 
r i a c t a s t i a s Teaaeratare mm* l a a a r s M s oa asassal 
B t e r e f a c t i e a i a t k * l a t e r t i a a l Sea aacaeee 
a a u r u a i l U i s c i a t | * * r r i l l ) i a l akera tecy 
C s l t a r * . 

1977. J e a r . t a p . Bar. B i e l . f e e l . I B e t k . ) , 2*. 
1*1-1*9 p a i a e r s l t y e f a a i a a , Oaaartaest e f 
Tee leay , o reae , a f ) 

aaunaatua LOCI at »*s saistaiee' ia 
l a k e r a t o r y c s l t a r a s a c c o r a i a * te a 2 1 2 
f a c t o r i a l ass ies . Tke f a c t o r s sere 1) 
coastaat l a s e r s ! * * ec c e a t l s a e s s l y 
a l t a i a a t u t * s e t i e s s e f * kr i s s s r s l o s 
f e l l e s e a ky • kr e e e r s i e s , as< 2) l a C 
ceastaat teeperatara o r 2* C 4 e r i s * aae S-kr 
per iee eack 4ay aaa IB c f o r tka r e s a i s i s s IS 
k r . S l a s l f i c a B t l y a i f f e r e a t sasaers a f 
f i s s i e s s sera akservwa aetesas kotk t i e t s a 
i aaars ioa s a i tse t e s p e r a t a r e c s s t i t l e s s , 
s l t k sere i a 4 1 * U a a l s a t ' k e f l s c t a s t i s s 
t a s e e r a t a r e . f tstk)1ST) 

< 2 M > 
Jakesos, B . S . , assec ia t l ea of a i l o s y s e s ss< 
Taaperstares i s t k e c r e s t e t Bias ay l a o n i t C B B S 
piaranscias. 
1977. l a r l s e B l e l . | « . c e r . ( , » 1 , 1*7-15J 
f t a i v e t s l t y e f Be star a a s s t r a l i s , Bapartaast o l 
( e e l e e y , B * 4 l a s t s , Bts tars a s s t r s l l a ) 



r\» rr«-tt«4 >i*aar t f c n i i c m rmrntsctrs 
*re*rs iatart idal la »» tk» * * * * * Saaa* * r *a . 
•Oar* i t is sak^«ct*4 ta sakstaatial 
T i r t i t i * * , ia » « * * * r * t i r * . t stadT at * 
n l ' M n l ' i c *st*ras* ia a. *5»»Ta»scr«S 
r**»al«-i a l a t i t a i i aa l c l l a * aad a 
r>rr»latiaa a? a l l a l i c f n a w i r i t f aitk 
sa**«r aatar t**a*r*tar*- Tai l f i aa ia i 
ixr»»s aita srvviMS rosil ts far a lactate 
*»**-lr«iaaas* aalaaorakisa ia ». 
*t»»n*»SC?SS, saaarstia* a aaraasiar aoaatir 
ifa»fatiaa ta taaaaratar* ia tk is saacias. 
*>r rack af carta *axra*s, csaaarixaas a i t k i * 
a j * avtaaaa taa saacias af t son. I f c * 15 
i * { i c * t * aa assaciatiaa tataaaa 
k»t»r*xvarsity aa* traaaral v a r i a k i l i t * *f 
tfc* tk*raal raviraaaaat. (katk) 

r a n . Ec*la«ick>l saajalliaq. 2. M3-111 (•aaaarks 
raraa/caatisk* Balskala. •aivatsitatsoarka 
Cafaaaaaao, •——-»»• • t k l -

a f isk aaool kaaiaa aaaa aas* aalaaeas i * sat 
aa. Savaral af taa aaraaatars aaaa kaaa 
datarsiaad ky *x*ar iar * t . Tfca raaaiaia* 
*araart*rs%ra kasaa aaaa l i taratara walaaa 
a. 1 i t aas aat aaraiaary ta fiad aa* 
akraaatar aty eal iarat iaa. Taa aadal sa* 
validated ai tk a oaaalatala sccaatakl* 
rasa I t . Taa aaaaf lactates eaaatiaaa aiviaa 
taa flak eceatk, taa arexact iea ef aaateai* 
aad ereaaic aat tar . taa eayeaa ceesaattiaa. 
aad tka iflaaaea af tea teeaerater*. Tfca 
aadel ca. a* aaaa fat aaaeaaeaat af fiak 
farms aaa as \ sakaedel fat • ta ta l aaaatic 
svstra. tkatk) 

J»t i» l , » .L . . aM S.L. Co lM. Effects af 
-»a»»r«'*r» aa tka «ertal i tv ac4 Eraatk af 
<!a«iii«B »»*f Cera Is. 

» « . *ar ia* * i e l . (a. u t . | , e l , 291-20* 
f ' » « i i lasticat* a ' Seria* *ieleev, tea rake, H I 

•are* caassa saacivs af kaatiiaa raaf carats, 
nriLLoaeH Mmcoeris c u i , m r i N i i 
i»»»"CO« flaaarctl aa4 PVPEII S C f l l H I 
l ievrc t , aara araaa ia a 
r»»seratar*-rreelat*4, caa t i aaaa S'f I aa saa 
»it»r svstes. Tk* skalrtal araatk aatiaaa 
orcarra-f aear 2* C, ceiacidiae. a i tk tka 
at t i n t saaavr aakiaat teoaaratara ia Baaaii, 
w4 aas l**»st at 2' ta 22 C. rear vara t i n 
Siaaiiaa a i i tar aakiattt. levels af 
oaraxiaatalr 12 C rradeced aortal i t? a i t t i a 
lavs. »rolo*»*d atoesar* ta teareratares af 
aaerniiaetrlt *> C rwataa l lT caasaa lass af 
9*Mts**t<iatic aiaaaat. i*crease* aarta l i tv , 
«al rednce-i rale if i -a t iaa . Carals live-J ea l t 
1 r-> ? seeks at It C. Tka oar a Is seated 
Treater i a i t i t l resistance at tka l«**r 
i»tkal l i a i t , fcat a l t iaa ta l f laa taaaaratar* 
aix a i r * 4»latariaas tkaa kiak tasaaratar*. 
•rsqlts saxtast tkat a lacraas* ia tka 
m i n i aat»r t*aa«ratara af laaaiiaa raafs 
t->i\'. a» aara karafal ta carals tkaa a 
( • • » r 4 i « t * iacraasa sf tka saaa aaaaitaa*. 

T»a>s, * . t . , r iTtars Caatralliaa fkrtaalaaktaa 
Pralartita aal Sa:cassiaa ia a aiakly fatraakic 
I«»- (t iaaaia »«T, toaak *«aak) I I I . 
t!it>rsa*i:i*ic Caaavtitiaa ia tr ialkaa ta 
Trrtfiaac* aaa Tasaaratsra. 

<«-»T. i m t . tea l . J5.t .>, *S , V » - * H Jaaa 
Tniarrsitf nt nistar, tiaavleay takaratary, 
Sckssi tf ( isloaisal »al tatiraaaaatal Stadias, 
Cal -nina, " . fralaal) 

•>if*arant ratas af rasairatiaa aaa! aiffaraat 
r>saoasas of rasairatiaa fa taaaarattra aara 
aksar*»4 for tk» l iataa aa« klaa-araaa alaa 
4>aisatiaa tka akrtsalaattaa aaaalatiass ia 
Xtaaeao laf , fartkara Iralaa* at <iffar«at 
t iaas. k iraatk-araAietiaa satel aarita4 
froa 4ata on tka akoto*r*tkatic n« 
risairatorr rata* aarlaf asralaa cokai t iau of 
i t ra l iaac* tail taaarratara iadicata4 tkat 
saaclas toaiaaaca aas aaaartstlr laraal f 
la tara iar l kf iiffar*a<:as ia tka l iaat 
attaaaatiaa aroaartias of t j i i r evi ls sad a* 
f t * ra la l i ra taaantaaas coafarrai) at 
4 i f f * rsat ta*a«rataros kr tkair dissiailar 
rasoiratioa rasaoasas. (tTC) 

<2M> 
taarkaasxi, » . , aaa I . J . zaatara. Tka Haraal 
Vortical Uarat iaa af Batila rkrtaalaakt ca 
tkraaak Taaaaratar* Craaiaats. 

T9TT. l i a a a l . s Ocaaaaa.. 22. IM-1SU 
raaiaarsitr of Taxax aaria* Sciaaca las t i ta ta , 
•art araasas naria* Sciaaca LaaaratarT.Hart 
krsasass, TH 

Ia ataariaasts ia a 1* a , tkataallT 
st rat i t iad saaaatar calaaa, C i a n m nCZ 
crassod a $ C aradiaat dariaa a »-a diaraal 
tactical aiarat iaa. aki la M M 1*1* I* • U l T I t l 
raataiaad ia tka aaaar, isatkataal , *a r t af 
tka aotar calaaa dariaaj • 1-0 diaraal 
vortical aiaratiaa. Too axaariaaats caafira 
tkat saa* saria* diaaflaaallstas kaaa areas* 
ts soktkaraaclis* aatriaat aaa Is . Tkaaa saaa 
saacios aar alsa amkikit saatial aad ttaaacal 
astekiaass ia rossoas* ta caaatarcarrvat f l a * 
•crass tka tkaraoclia*. Matkl 

<2*»> 
taacirak, *.. Oai lr . Saasaaal aad * i«ratar j 
lacoaatar kct ia i ty rsttaras, l iaratarr Xaitaakars 
aad CcalaaT of t k * I»iay Loastat, fklSLIktS 
»*«*$ foacapaaa, Scrllsridaa*. 
1«7*. *k .» . Tkasis, Tka riarida Stat* 
l a i t a r s i t f : » l * *»r ta t i *a kkstracts, 37, M M 
fPloriaa i ta ta "a iaarsi t r , Tallakassaa, Fl» 

<2»7> 
Jorom***, S. t . , a *od*l of risk Croatk. 

Ti*14 aai lakatatary stadias o*> tk* astaaaal 
•ass aiarat ia* af tk* *ai»T lokstar, 
M * o t t n s »*CB$. aar* coatdacMd **or • aariad 
of faar raara. Tka kyaotkasis tkat • skat* 
droa i * taaaaratar* sorvas as tk* 
ooairoaoostsl triosor far tka *sss * i«rat iaa 
aas t *st*d. kctoaraak sad t iaa- laas* 
akataarafkic ivcards af laaatar kakaaiar 
*aoa*d tkat a l l tkra* aafot ckaractariatic* 
of • « * * * i«rat i *a ( i . a . , kaaatactiaitr 
axtaaAi^a lata aaf l iak t , *aa*i*a caatisaas* 
saaaiM, •*<• diroctiOMl ari«*tatia*> 
accarrtd ia aaaaciatiaa oitk taoaantara 
sacliaas. T k i * laaaratart aad f i a U 
idaatif icatiaa af a taaaaratara * t i s * l a * as • 
ssfficlaat ( i f sot * iclasira) U i * * * r for 
•ass aiaratorr kakaaiar i * a koatkic 
c r s j u e t u is aaiaaa ta ta* l i t e ra ta ro . (H ) 

<2M> 
'•rdatsko, J . , Hatckioa af *ortk*ra i f MS 
ISiftors ' Calcidaal at l»w TiaaatMar**.. 

1*77. ka*. tatolaal . Soc laar . , *0 , H 3 - M * 
|Oaiaar*itr of I l l i a o i s at «rkaaa-Cka*Hi«*, 
Daaartaoat af t * to lMlo«T, Vrkaaa, I I ) 

Ratckix) of coaditioatd aaaa of 1) aaacits of 
•kowoalt I M S *a * rolatod to tk* 



•s 
<2M~ 

<M0> COPT. 
toaaeratares at thick tk*y ear* katcka*. 
H i i f cfcealcal ratactlaa af tfce «iss*a**4 
eayce* as tke ketckiaa stiaalas, aast species 
ketcka* fcattec at at kolas IS erarva C. 
f latk l 

(asenak, I . . T4* t f f *c t at state* eaters aa 
flieeekaeta Paaaa. 

taw. * u * . ReL. (VSS*|. 22, t l - M (taklaa 
M e l . tolHl, rasf i tete ttel. Pa*, reseae, Palsae) 

Proa easarvatieas aa caaaaaities af 
elieecfcaete species, tee praeressite ckaaaes 
la tkair straetara aa* ceaeeaitiea, am* tka 
accarreaee af cartaia n n l i i ia ral isk 
o o l i t e reservoirs, i t i s caecls*** that 
the** aaieals are iaperteat ieaicaters af tka 
erare* at tastes! pallet lea. |ST» 

<2*2> 
lay* . c_a_, a*are*ecti*e Sieleey af aaiaaa* aa* 
• re t * Tract la a Ceetkeraally a n t e * stress: Tka 
H n k i U l iver af Velleastea* aatieaal Perk. 

iey». rraas. laar . Pis*. S a c , t i e . 3S*-3*1 
(aaatiaa Stata Pai varsity, aepertseat af Bieleey. 

seller. « .<„ , A t ( r i f t aa* I t s Cceleeical 
Sieaificaac*. Especieeetal Iavestieatiea ca 
araToanas vnosss trefcr.l ia a Strata ae*e l . 

WTJ. Scksitx. t a i t s . r v * r * l . ( S a i u . l . 31 . 
MO-3JI t t l « * . Teckaiack* Beckscfcele ter ick . 
iast i tat far Ceessserscfcsts aa* 
Baasectecfcae/leeie. Bakeeeaecf, Saitserlae*) 

• i tk sea-fact ar esseriaeats, tka 4 r i f t af 
larva* af t»TC*aar5 ifjaossj cat aealysa* U 
a straaa eoeel. Tka «isteaces t raaa l la i fcy 
Ari f t iae aeieals as a faactiaa of aat«r 
velocity aara eatecaiee*. as aal l am saaa 
«r i f t rkytkss. ari f t - iseaciaa factars ara 
priaciaally scarcity af faai Clack a f 
aeriphyteal aa* oeveeaat af sakstrata. 
Xatactiaa af * r i f t ky saall sater at laci t ias 
caa ka caasai ky iassff iciaat esveea sepply. 
Tka typical * r i f t assises aerie* tka f i aa l 
larval i attar is saia t * ka caste* fcy a 
psat*o papal staee. After taster a tare skacks 
af plas ar siaas S C respectively tka aaieals 
accliaata a i tk ia ta * «ays. *e iscrease ia 
teases-stare iaeece* a eecreas* i a e r i f t rata* 
aa* vice aarsa. Set, araaatiaa aa* 
crape*, i t i ta I t aat iaflaaaca a r i f t . Tka eeaa 
fliffct rase* af tka iaaeees | f l i * k t - a i l l ) is 
2,Tie a , tka assises apstrea* aeveaeet af tka 
larvae 1*9 e /2* k. Uatk) 

Seetkeraally keate* n t t t t ftiscfcsrea* ia t * 
tka rirekele l i t a r iacraas* eavastraae 
teseeratares »y akaat 10.5 c, as* affect tka 
rtpraaactiaa at tka rasieeet kcaaa aat 
r i iaka* traat. Crass aa* kistalaaical 
ceaaariseas af eaea*al <*veiepe*at as* aaaaal 
a t t e n d e e eye las kit taa a traat fraa aa 
apstreae, aakaataf atatlaa aa* a s u t i a a 
•asastraaa ia tfc* aaraast fart a f tka r i tar 
ia<ic«ta tkat tka taa tamclms rassaa* 
<lf*araatly ta tka kaatiaa af t k * straaa. 
Irsaa traat fraa tfc* aakaata* statiaa 
naralaea* a a l l , a i tk a l l Waits • n a i a r l 
kivisa aaraally aatariaa f*aa*s aa* yaaaa of 
tk* y**r akaa*aat ia t k * *r*a ky aarly 
sassjar. saatvar, tkasa fraa tk* Bars s t t t i aa 
k i * aaar rapra*aeti*a saccass, a i tk a lat 
* *rc** ta*» at a*alts kar ia* aaraally aattr iaa 
saaal i , pnspaniaa **a«saratiaa af aaa ia 
S ) B * faaalas, * • * vary fa t yaaaa at tka yaar 
r » H * t t is tka araa. taiskaa treat at tka 
airs statiaa raaraasca* saccassfslly sad ka* 
ckaaaa* tkair aaasal spaaaia* t i aa fraa) 
s t r ia * t a f a l l , l a tk* aara, f a r t i l a attars 
af tka rirakala t i aa r , t k i s aarly spsasisf 
»>t saly ataMa* tka ki«k tassarataras tkat 
n a l * araaail aaria* t k * saria* as* aarly 
n t t « , kat alsa aaakla* tka yaaa* ts araa 
tkraa«k tka aiatar . |»atk| 

<25J> 
raya, C . " . , l_». Ka**iaa, as* t . f . ( a r k k a l t n , 
9s* af • Cal«-Pat*r tafaat ky taiake* aa* ataas 
Traat la t Caatfcaraally saata* Straa*. 

1*77. Praaraaslt* r isk-Cal tsrUt , 39, 3T-3* 
taaatiaa Stat* fa i rars i ty , sapartavat af Bto 
Pasaata, W) 

aialaay. 

Dsriaa tfca aaraast part of tka saaaar, 
r t iaaat traat (Sllao H l m n i l aa* krasa 
traat (SM.IO TttTTkl f ro* flrafcal* l i aa r , 
fysaiaf, eaacaatrata* ia Saatiaal Craek, tk* 
•aly eal*-*at«r trikatary is tfca l * t * r , 
rsraast part af ta * r l t a r . Tk*s* attaaaats 
lata tk* craak apaaara* ta ta ra la t * * ta aaaa 
• i l l y tasaaratart* *se*a*iaf 2a C ar aaiiasa 
< i i l y tvsaaratarvs atc***iaa 2$ C. Sasaar 
ttaa*r*taraa la saatiaal Craak eoa* i * t * * t ly 
•T*r«f** * t a IV C laaar tka* tkaat of tk* 
arotfctraally katta* firafcel* f i a a r . 1ST) 

<2SS> 
Caap, • . « . , taaray aaalysis aa* tcalaaical 
tsalaatiaa af a Caastal Paaat PIaat. 

1*77. pk.O. Tkasis, Jaitarsity * f Plarias 
(•aivarsity af P l a r i * * , Caiaasti l la, Pl| 

Tka aa*r*y kasis aa* acalaaical iataractioas 
af • caastal aaaar plaat aaar Crystal »i»«i . 
flariaa. aar* *«ala»ta* at tkra* laaals: tar 
aasar plaat raaiaa. * f facta* caastal 
acasystaas, aa* tfca acasystass af tka caolia* 
satar c a u l s at tka iatarfac* tataaaa •staary 
aa* pavar plaat. tstraiaaaat aortal i t ias aa* 
ara*actiTity iak ik i t ias ia tka *iscfcar«* araa 
s*r* aacaaaata* aa* ata laat** is caal 
aaaiaalvat aaaray sa l ts . * slaalatica aa**l 
• f tk * astaariaa acssystaa racciaia* tkcraal 
sastas sat as** t * pra*ict t k * affacts af 
a*4iaa a tfcir* aaaaratiaa aa i t . * paraa*lic 
ralatiaaskip k*ta«*s taaaaratar* aa* 
pra*acti t l ty. aar i t * * as a s ispl i f icatias af 
tkaer*tically kasa* faactiaas, aco*aca* aoaal 
kakaaiac afcick clasaly aatcfca* f i a l * <ats. 1 
aasal mat alsa <*t*lop«* ta aascriaa tka 
aamat plaat's affacts oa stacks of astaariat 
araaaisas is taras of aaaiaalaat asaaau af 
priaary profactit i ty »• * * * * to sappart tkasa 
araaaisas. Tka coaliaa aatar caaals vara 
ofctaraa* to ka aiakla iatarfac* aces potass 
ckaractorisa* ky ki«k pra*acti t i t ias ae* 
lar«* stsrtiaa stacks of aaiaals. (ST) 

<JSt> 
Kaaalsk, B.J . , Effects of Tk*raal DiscUrass at 
Sortality of a T K f M m • n c t f k t l k ia Saraaaat 
lay, M* Jmsay. 

1*77. Pk.O. Tfcasls, tataars tsiaarsity llataars 
a* i*arsi ty, Tk* stata •s l tars i ty af 9»a J*rs*y, 
•aa Ksasslck, M ) 

Tkaraal lisckaraas froa tko oyster Cr*t> 
aaclaar eaaaratia* statiaa <i< sot affect 
aartal i ty la sstarsl poaalatiaa* of 
fficnilll m c n i l l l la laraeeit tay, >** 
Jersey. Tke aaalyaes of t a l l y erortk 
iacTMeatt aa< *lstarkaace kaaa* ia sk* l l 
cress-sectioas of *eatk assaaklaaes af tke 



<?S4> Ci*T. 
cla*s cellectes et tke raU • ( Oyster Creek 
(streaely a ' fecte i ky > k « H l «isck*i?esl ae* 
at t l r w ceatrei sites fasaffecte*: by ( H t m 
*isca*rees) ia *be bay ia l icate* teat sisi ler 
a i r t a l i t y patterns exist ia a l l asseac'aees. 
*>is was reveale* ee aee/tality rate c a t . . * , 
sarviesrskie rarees, *«« l i f e takles wkicj 
•re aearly ieeetical fee rack asseoklaee. rSTI 

e*caisk, ^ . J . 
ra tar i l ••(•ta*. 

"eaiteriaa Tkeraal JiscWrees: 

t > « . •»e-!*reet*r I K i n l i i i , 
•*»i»ecsit», Seeertaret of *•< 

* . 4-1T tteteers 
leey. »** Preeseiek. 

Sresks ia daily ereetk ef tee clae a tactM*! * 
•»"~»s»»H ie» te thereai shacks eere east 
n i n t m ia class clesest te tk* aeath • ( tke 
o»st*r creek Seeeretisc- statist) n < eacrease* 
skarply >a a l l liireetieas »*ay free tee 
el ant. Tke sse af tkerael-sheck I n l t l as aa 
•Tttoaical aeaiteric* tool i s sseoeste*. (st| 

<2M> 
»»s:ii*!>. J . J . , Effects i f Therael Pisckarees a* 
-> r t» i i ty a' • n n n n i K s c r a u i t i a tareeaat 
?»», »*» J K J » 7 fikstract oalyl-
t«7T. .T«r. ?al*oatsl . , <2 ISeppl. 21 , TT 
{• i f . i - r* laieersity, Sepertseet ef Seelee* «*d 
tk» * i r n « >eieaces Ceater, *»* areeseict, W) 

?»»rsal iisckaraes fraa tk* Oyster Creak 
virlear Gexerstiee Statiaa 4a> M l affect 
i i r t a l i t y ia aataral •Testation* • ( 
TC*c>5«aill ! !»CMI«M is laraeeat lae, »e» 
»»r<*y. Th» aaalysis of daily srestk 
iirreaeats aas distatkaece kaads i a skell 
rr >ss-sectioas of aare tka* 390 saaciaaas 
* r « deatk asseaklaees collected (tea tke 
sietd of Oyster Creek (stroaely affacte* by 
theraal disckarees) ««i fraa tkree esatral 
sites (aaatfectcA ky tkeraal dlsckaraesl ia 
t ie say iadicat* tkat s is i lar aortal i t y 
pitterns ei ist ia a l l asseeklaees. 
* ' s t i s t i r a l l y , tfcer* is aa sieeif icaet 
dtf'ereace ia tk* seasaa of ieatk aaa tke 
aksilet* aew sad s i t * at tk* t ise * f deatk 
f i r iadieidaals ssepled fraa tkesa fear 
sites. Tais i s reeealel atapkieally by 
sixe-freaavacy aadl aea-freeaeacy kistoersas 
rtiek are aesrly idet t ica l far eack 
•tseaklaa*. tack deatk asseaMaa* is tke 
rasa I t af aataral ratker tkaa ceases 
sortal i ty, as is evideeced fcy i ts 
C3rr*s»sadi*s; saath-fraajaeacr kistoataa akick 
sheas tkat is<ti*Maals <ie< at Jlffereat 
tlses of tke year. Tke peak freeaeacy af 
«ress aa4 leatk i a peaslalioes af tka 
aelecypod accars i a tka saaeer aa< siater 
ekea eaeiroaaeatal coaiitioas ar* at 
at treses, (kstk) 

<1M> 
Karstia^, » . , aa4 f. vaa der Lees*, Tke Ma af 
tke Os l te r Coaster for aeasarisa tk* reeaise 
fates of o w m k ftk««*. 
la?*, aylrakioloaia, as, 2)3-217 (Oaiaaraity af 
last eels a , laaaratary of taieal rkysioloey, 
>ctfierla«as) 

Rixiaaa f i l t a r i M m l rate* of »«r**M R»C»», 
f*4 C a l o m i a yoiCMlJ, ear* akse* 22 C. Tk* 
fee4ia« rat* sat aatisal keteeea 22 aal 2* C 
aa< tk * f i l t e r ia« rat* keo i t s aaxiaas at a 
s l l i ik t l r ki«k*r taaaaratsre. (ST) 

Kkalaasti. a . . aa4 J .» . aaaaa. eealatiaa »t t k * 
rlaaaraaic rieaaat Caaceat of tk* i ieer la ire 
keteeea aaaai*rr*-aa-aariT *a4 Baatsacaaa. 

1»T7. Cak. las. avarekiel. •aatesaas l f r - 1 . S, 
>>••« (Slectr ic i t * 4e yraace, Mrec l ia * oes 
•tsees aa« tecaarckas, a*a«rtaaat * . > . « . , Caataa, 
*r*aca: last i t at a'tcslaeie lapliaaee, arleaas, 
Fraacet 

Tb* ckleraakyll aad c t r a u w M caateat af 
taice aatar kas kaaa aaasata4 aaca a aaatk 
kafaaa 1*T3 April t * laaaakat ia tea 
saaelia* statiaas aa tb * rieac l e i re ketaeaa 
•aovierra-aa-kaxly aa4 aaatiaraaa H i e k a | . 
»acy kiek aeeeats af alaakteaic pioaeats 
(aaeea I N ae/aJ af ckleceakyll a| aace 
aaswrae* eariaa saaaar. Tka aealatiaa af 
cklerepbyll aa4 r a t i * *-*JQ/».*14 ia tkis 
stretck af tke rises i s 4*scrib*«. Tke r' .t ie 
af tk* eatical leas i t y ef acetaaic eatracts 
at ale as ta tkat at a n aa la.aM/B.arSl is 
asa* as aa iaiex af tk* araaartiaa i f 
pkaaapkytia. Tkis r a t i * aas faaaa ta 
decrease ia saaaer fraa raapi* ir*-aa-»*r ly ta 
•aatsareaa. Tke effect ef keatea. af f latat af 
Saiat-laaraat-ias-taBs asclaar paaar statiaa 
aa tke pkyteplaaktae kiaaass i s aisrasaW. 
I t appears tkat tke keatail lisckaraes a* aat 
ia*ac* a iarae eariatiaa tke plaaktaaic 
kiaaass teeasxreae fraa t . aaaar plaat. 
Uatk| 

<2*1> 
eiaa, I . H - , Pespiratiaa ia Tkree species 9t tke 
»aas U U i e r f W i tCap«p*aa; Calaaeiaa) . 

l a w . last . Jeer. Bar. fresaaater »es., 27, 
S29-12 {Baaask aaiearsity, leeleey tepartaeat. 
Clay toe, Tictacia, lestral ia) 

tesairatiaa aas tka saaa far ketk 
suBiortstss pccTiams aas cuaieniCK 
SPISOS3S at 10 sal IS C *a« at tke ssae 
sa l ia i ty . (ST| 

<2t2> 
t iaa , L t . , Tke effects ef Keate4 totes •isckaxae 
as teeplaaktea ia a «,S00 acre l issaari 
•esereeir. 

r*7*. U.S. Tkesis, Oaiversity ef Hsseeri 
(T/aieersity ef Rissaari, Calaa.ia, «0* 

taaalaaktaa sasales aere ca>lect*4 e i tk a 
Clarke-taapas plaaktea saapler fraa a 
sSOO-ecre caaliaa reservoir te aataraia* i f 
tkere sere aay affects ea xecplaaktea af 
east* keat araaacai ky tea s teas-elect sic 
eeaeratars. stasliaa crap, species 
ceapesitiea a*a i ieersi ty iaUnts acta ase4 
as iaaieators af affect, later seal i ty aa< 
cklorepkyll a iata sere callectei te i l l i a 
tka iatereretatiea of «iff«t*acas aaaaf 
statieas. Tke tkaxaal <isckar«a eleeate* tka 
eater taaperatare ia tke recai*ia« ara af t k * 
reservoir a seaa ef l . M ta 2.a* c atoea 
aakieat. Creator akaaaaaca ef larval 
cape pals a*i claiaceraas »ts eeUoa* ia tke 
keatea eater ara efees caaparea a i tk tb* tea 
csatrol stat 1 oas. Tk* rot i fer * sere •ore 
akaasatt ia tka caatral a n , bet tbe keatee' 
eater statiaa baa s ia i ler r * t i te r aeasities 
ekea coaaaraa ta tke etkar ceatrel s tat iae . 
Tka species coeeesitiea ass s ia i lar at a l l 
( tat less, a*4 tkere ear* a* aa-ysr aiffcraacas 
1* tka calcslatet sleeraity ealae*. Tka 
pepalatioo palses aere eeaerally ayackraaesa 
aaoaf statiaas. Tea aiffereacaa abseraa* 
aaoae statiaes caaaot be a t t r ika te i to 
teaaerttare differeaees alseo. I t l a 
s*«a«stt4 tkat tarkiaity a*4 s ia i actlaa ar* 



a? 

<!•?> C»aT 
i i i w t u l caatrikatiaa factacs. Tka kaataa) 
• • tar 414 a«t arast ical la saeajc* «ia 
aksaaaara »f tka xaaalaaktaa. Tka rasi4 kaat 
n < « t t a stick c a n *s» ta tka [ l t n m l 
M l leartk »f tka aisckaraja caaal aiaiaiar* 
tka affact at tka kaatai aatar aff l««a«. 
tkatkl 

«2M> 
Cir»a-saltk. • - » . . aai * . T . Parkar. 
<Bsaaasiaa-»aaaUai lajaaealtara Sastaas: ( ( facts 
a? Pkatiplaattaa Caacaatratiaa. aaa Taaaaratara — 
Sraatk »f tka far Scallaa. 

**»». taaacattara (Satk. ) , J. m - l a S (BSfca 
taiaacsits Sariaa U a n t t w r . aaaafart, at» 

T»a araatk ra t * af tkai Baa scallsa I t 
I**»M*a? aas stal ia4 ia ralat iaa la 
taasaratar* «a* akataalaatta* caaraatrattaa. 
H i t C araatk aaa slaa ta t caastsat 
tkraaakaax tka aartas. i t 1* c aaaiau 
araatk aas aparariaatala ) tiaaa tka rata at 
n r. I t 22 t acaatk ra ta* af tka f i rs t * 
aaiaal s ia tka sarias aara aaaal: aaaaaar. 
tkaca aas a raaia 4raa> ta aaar xera araatk 
skaaa ks tka last aaiaal ia tka saria* . I t 
2* C a siailar sraa ia araatk rata acrarraa 
kaataaiaa aitk tka f i r s t aaiaal ia tka 
•ar ias . Tka iacraasaa araatk rata at 12 aai 
n r aas t i r a r t l s ra lata* ta cklaraakfl l-a 
cxacaatratiaa. Basalts sasaast tka* aaraal 
aariatiaaa ia Bkataalaaktaa caacaatratia* 4a 
a>t i a * laaa» tka traatk rata af scallaa* ia 
tkair aataral kakitat . lacraasiaa tka 
oacaatratiaa a* pkataalaaktsa akaaa aataral 
laaals i i l aat rastt t ia i amass*) araatk 
rt tas sfcila aacraasiaa tka akftaalaaktaa 
oacaatratiaa rarssltea] ia a aacraasa ia 
•raatk tat a af tka sea I laps. 1 aatkaaatical 
•> ta l a? sea 11 aa aiaatk rata as a taactiaa of 
•kataalaaMaa eaaraatratiaa is srsaaari as a 
t»al far eaaatria* taa faacttaaiaa af 
aiffaraat sassaasiaa faaa'ars ia aaaacaltara 
ST st aas. t latkl fltal 

<l«a> 
( U : k a l l , J . r . , tat ».J. stesart, ksalicatiaas af 
a tiaaaaraatics Basal ta Tallaa rarck i rr tCi 
rUftSCtas) «B4 aallasa fSTIXOfrnta* VITflVII 
f l f t w a i . 

i»TT. jaar. risk. I N * . M . Caa., j s , TB22-MJ* 
(•aiaarsita af •UcosaU, LaBantarr af 
t laaataff , tWisaa, a l l 

• sispla aaarfv kaatat aaaatiaa is <aa*laaai 
t» aiaM a klaaaarattics ajaM 4asiaaa4 ta 
siaalata fisk araatk. raraaatars far tka 
aa4al ara astlaata4 fraa tka l i taratara far 
aaalicatiaa ta ra l las aarek tract 
n. l f tSCtK| aaf •a l l ay* (STTMSTtalOk i m m 
n n n " . slaalBtiaas ara arasaatai tkat 
4aaaastrata aaial aatsat as fsactiaas af kaar 
s i n , act ia i t f lawal, ratiaa l a a a l , fast 
aaalltTr aaa aaairasaaatal taaaaratara. 
SaasitiaitT aaalaaas iaaat i fT tka laaartaaca 
• f faat caasaaatiaa, a e t i a i t f , aaa aarratiaa 
as kialaaleal aracaaaas raarasaata« la tka 
aartaatars. Oa tka kaais af taaaaratara 
o M i t t a a a ia •alacta* lakas a*« saaclfla* 
f a H i a a tovals, s is t la t laas ara arasaata* ta 
aasatifr tka laaaruaea a f faar'ta-raar 
aariatlaa af tasaatitara ia a j u n U M 
•raatk. ia kataratkarMX Sfataaa, 
taaaaratera stlactiaa k* aarclaa caa ka»a a 
• iaal f icaat affact aa araatk. far aallara as 
f l s t i ratiaas, I H N I araatk eaa »ar» fraa 
rara t a t i o f a l i iacraaaats aw a a t l r a l f ta 
alffaraacas la s«aaar taaasrataras. 
fa rlatiaaa ia fat aaa l l t r aar« lassar 
ef facts. fUttkl 

• a . S.C.. rf faats af taaaaratara Iccl ieat iaa aa 
lafactiaa af trsiSCCStauas SI stasis {Baaataaa: 
taatkastaaatiaaai fraa) avatars t a ( i t t ass . 

t»T7. Caa. Jaar. t a a l . , i > . 1129-11)1 
laaiaarsitf af aaaa laaa. BaaartasM* af laaiaaa. 
aaaaj Maa. Ckiaal 

at 1— aastars |cakSS«St*U CICIS1 aara 
accliaata* ia tka lakaratarr ta 11 , 2 1 . 
2AV2*. IS . aa4 i C. Tkir«-staaa laraaa at 
KUBSCtfUUS siStSSIS t a . t a n racaa«ra« 
fraa tka tissass af tkaaa aailascs aara f«4 
ta ) l kittaas akick aora asaaiaaal W kr 
•astiafactfcaa. Tka aaaaar af aaccasstal 
iafactiaas araia ia i aa4 tka aaaaar • ( aaraa 
tacata4 ia tissaas af kittaais aar* faaa* ta 
ka « i ract i r ralataa t a tka aacaaat 
taaaaratara mt «k* aallaacaa baa*, 
saastaatial iafactiaas aara aktaiaaa aalr 
aitk aaras fraa 13 aaa 2* C. Baca* caala ta 
affact iaalf k i l l a4 i f tka iafacsa* ayskars 
•ara •*••> f r iaa aatk aattar far T sac er 
4iBaa4 ia kailiao aatar far J» sac, Tka 
aacsik i i i t f a f f iai iaw atkar aaaataaas af 
aaikilatkaCBS siai lar ta C. SIKSSIS ia tka 
traaics is k r ia f lv 4iscassa4. U a t t l 

<2M> 
lack. B . U . t i f a l is tacf iBfaraaUaa aa tka 
Cai-ai Lakasacaar ICSkMISTts CSJUS. Cava W t ) | 
is rrraaM (.aka. saaate. 
t a N . l i a l . Sac., » a . accas. raaars, ao. 1-12 
laasart kasaarck las t i ta ta . Caatar t*t Satar 
•asaarcas Basaarck, I n * . s«| 

•atckiaa tiaa far *n* af taa CBi-ai 
takasackar, CausiSTCS caj>>, aariaa 
accar4iaa ta tka aatar taaaaratara. aatar 
fraa larlscrakkte Craak a i U i a taa arras 14 
taaa kasia acaailaa iscraasiaa aaaa 
taaaarataras as tkat saasas Braarassaa', 
iacraasiaa fraa 18 c akaa tka f i r s t im aara 
far t i l i xaa aat taak 1) aars ta aatck. i t U 
aaa tt.$ c, 11 *a4 4 4ars aara raaaira< far 
katckiM, rasBactivalf. IkFQ 

taa lk l , 0. s*s B«ta tm kscitas is Cars. 
l * n . oastarr. f i s c k . , 2 1 , * * - 7 I laaaaasaast, 
»i rassaarkaakataaaat. Baastiara, riaaaa. l a a t r U i 

I t aatar taaaitatacas akaaa IS C caatcalla4 
a i ra* crasa-iafactiaa mat aata-iaaaaizatiaa 
takas placa i f raasa cara ara assasaa ta 
aatara f isk a kick ara aataatial carriera af 
tka ascites a i taa. laaaaixatiaa caa alaa to 
affectaa kf iaaacalatiaa af taa f'.sk is 
raaart ar aar I f f a l l aki la aatar tasaarataras 
ara ska** TS C. 1ST) 

<2M> 
(aklar, I . C . , ».J- fakar, aa4 m.t. •cTarlaaa, 
• fas , varaaw aa4 JaaaaiW* af Piakaa fraa 
Maaktaa Callactiaaa is tka Calf af St. laaraaca 
tarlB* H»»-H»f . 
1*7*. Taekalcal Baaart w». MS IMaartaaat «r 
tka taairaaaaat, Piskasiaa aa4 sarlaa Saraica 
• ialaaical StatiaB, St, »a«ra.a, M B • rawaick , 
Caaa4a) 

tk is raaart caataiaa tskalar tmxa as 
skaalaaca aa4 «Utr ikat laa af aS saacias M 
cataaarias af fisk aajaa aaa ! • ( * • • eaa4kt a> 
statiaas sarea< tkraaakaat tka Calf af St . 
uaraaca, aalalr aaatk of tka lawaatlaa 



<2««> cow*. 
Ckeaa.1. ia M r ead »e*ast t »«7« aa* 1*T1. 
Tke varieas tp»»i at catckia* eear ar* 
iidicated. Teeeerater* «•€ se l ia i t r Cat* are 
*lv»a far eeck statiea as a r i l as v*las*s * f 
altar straiaed br tk* aa'.t. Leaetk 
n m t i w n of saaples af saaa specie* a( 
f ix* larvae aad d*veleea*et af f isk ***» *r» 
else iaclaavi. Track cfcarts far aack era is* 
ara skaaa. Ikatkl 

•aa»4i, a . , ;w Saaber af Saaaaats taa tedp 
Laaatk i f PLXOCiossss I IT IVUIS Prr ia tka 
vaeari * i»ar , Jepea. 

1'7T. ceeeia. re . ) . S73-J7B p i f v r o l l * * * af 
les t is t r r , Saaartaaat af ;eaeral taatoar. 
•aiiei—:k*. aatasa-aaa, Si fa- tea, J* pea) 

Tk* aaabar af areteaes aaa staadard laaatk af 
aevlp katck*4 ttj af taa era, PtKCSlOSSK 
»LT!vei.IS. ia tka Baeara t iv* r m t aassere* 
ta 'eteraiae t w effects a? aatar teaearatar* 
f i r m * iaceaatiea, Prr batched betaeea 
stpteeber an4 Decc-ebar skewed iacreasiaa 
aaabar af eveteaes as xatar t*aperatere 
4?er**s*4. t**s rearei at differeet caastaat 
taaperatsres rsacia*, fraa IJ to ?5 C also 
prelacel fan a? »itk vertebral aaabers 
iaverselp ass»ciata4 »i»k taaaaratara. Tk* 
int^raeliate seas** (-»»e»b*r) aad 
etprriseatal teaaerat<ire (20 C) eredered 
laaier f r r thaa did earl ier aa* later seasoas 
ar fcivker sad lavar taaaa-ratares. {1191 

<273> 
•ao* i i , v... laflaaaer af Taaaaratara g i :ke 
Vertebral Weaker af tka kva, PLZCOCICSSOJ 
• IT IVIHS. 

W 7 . Coe*ia, ae. J, S72-571 (Sifa Col l * * * af 
Deatistrv, leoartaeat af Caaaral A M tear, 
Xorjei-eko, Mosa-aaa, Cifa-kea, Japan 

• i t ehak i l i t r , daratioe af develepeest, aad 
v?r»»br*l aaabar ef PLecocussos klTIvrUS 
vvre stadieJ ia ralatiaa te reservoir aatar 
ttaoarataia (10 to 25 C) aad •raariaaatal lot 
tvaaeratsre (t C). fan* iacahated at 15 c 
ook taica as loaa te katck as did tkcfa 
eiiatained at 20 C. Pa* eeis hatched at 25 C 
•ad aora tbaa kalf of tka laraaa *«ra 
kneebectel. iboat oee-f i f tk of tka laraaa 
reared •'. 1} C bat tkis deferaitr. (Optieal 
trni'.j teaperatares arc 15 '.o 20 C.) taas 
treated to lea taaaaratara ia tka f i rst 2* kr 
after fert i l izat ion aad seaseoseatlr kald at 
23 c took tao dars loeaer to katck tkaa did 
tkose treated at. the saae teaperetere fear 
4>TS after f e r t i l i u t i f t a . lore eeas ( l l . t t ) 
katehed akea cold (tressed later tkaa did 
tbose coll stressed earlv. lactcatiec aeslp 
fe r t i l i t ed eeas at * c for tkree days 
rtsslted is *5t aorta l i t r aad after sis dars 
a l l acre dea& Tosaa afa incabatad at 20 C 
skoaed approsiaatelr tao feaar tartekrae tkaa 
e^as kept at 13 C, aad aearot lu ta l r 1.C sera 
tbaa tkese kcld at 25 c. Tkes rartetral 
aaabar varied iaaersolr * i tk teaperatara. 
t ja * treated to t c for 2a kr aad reared at 
20 C arodaeed roaaa »ltb sore vertebrae akea 
tkef sere cold stressed o* tke secmd aad 
fjortk daps of iacsbatio* tkaa akea tear acre 
treated iaaedietelr after fer t i l isat ioa . (IT) 

<271> 
'oonct, J .P . , T . I . laaenal, P.P. Carliso, H.E.P. 
(lokaasoa, aad n. "aalee, Pactors laflaeaciao 
Tear-Class Jtraaatk of Percids: » Ssawrr aad a 
ftedel of Teaatrttart Effects. 

HT7. Jwar. r isk. las. M . Caa.. la . ta««.TM9 
erase aastara ajasvrr* m ivers i t r . Claaataad, 0«; 
Presaaater kialaalcal ksseciatie*. laalaaiaa. 
laalaad: Oki i Caaaexatlaa Piskacias a a i t . Okie 
State aairarsitT. Cataabas. 0 1 : • . S . t . K . k . , 
saaticella Icalaaical aasaarck Statiaa. 
t aa t l ca l l * . a t ; l a s t i t a t * far Icktkraa>ialaaa aa4 
Piskacies, Kartaa*. Pal aad) 

rectacs raealatiaa aaar-class streaajtk ia tk* 
pariea aeaara XTI»STt»IO» aad K ick ara 
saaaarised. $*a* iaaes •< eater taaparatar* 
reaia* carralatas s i«al f icaat l r a i tk 
pear-class streeajtk af peccito ia aaar aatar 
bodies. ajasOrat* srackraaT of rear-class 
stra*«tk is aataJ fee sel la** (STItOSTtSIOl 
r m r r a r m n n is s***ra l lakes ia> lartk 
•aarica. I araaaalistic a*dal is acaaasai ta 
•splaia tka basis ef teaearatec* **7*aa*ac* 
af r*ar-claas straa«tk la aarcids. bat tests 
• f tk* a*4*l asiae take t r i e data iadicatea 
tkat aasataad cacralatiaas kataaaa 
taaparatsr* aad rear-class straaatk af r a i l * * 
aarck (PCaCt r u r t s c n s i aaa •a l l a r * ear aat 
be tk* rasalt ef direct affects af t k * 
taaaeratar* teaiae **> saraiaacskia * f aarlp 
lifa-fcistacr aaasas. (astk) 

<2T2> 
laeps, P . I . J . . Plaaktaa laaestiaatiaas aaar Plaaa 
paaar Statiaa. 
1*75. Perk. l a t l . ter. L iaaal . , 19, 2207-2213 
(let elves) 

a.'vses af plaaktaa saaples collected ever a 
a year aerie* skeaaa a* cnrrelatioa tatveea 

star taaaaratara aad tka aaaber af species 
foasd or bateeea *st*r taaaaratara aad te * 
rv la t iv* abaadaace of tka variaas saacats. 
aackaaical daaaa* to calaaies af t k t diataaa 
ISTCIIBCLU roiaou aa< H i r o u rxoactni m*» 
aiaor. Ta* iacraase ia aatar teee*catar* ia 
tke ceadaasar at f a l l lead i s f C. 1ST) 

<27J> 
Xordrleaska, » . . Tea Devoleeamtal bistarkaaces 
*t the Presfc-leter Saail L I U I U ST1CIU.IS ( U ) 
after Treatseat v i lb Sea* Cbaaical aad Pbpsicsl 
Pactors. 

I»W. Prza«l. l o o l . , 1 * . 30«-M« ( U k U J too l , 
srsteaat., las t . l oo l . j j ( take*, rolaad) 

mar iavestiaatioaa sbaeed tkat tb * eskrros 
are aor* seasitiva tkaa tka adalts. Is t k is 
art ic le tbe effect of pals* tree tees t eitk 
aside, l i t k iaa cklorida, beat aback, tke 
iateractiea b*t**ea l i tk iaa aad teat slack 
tna tsea t , caatr i fsaia* , sad altraviolet 
l i«kt oa tke a*v*loa*eat of tka fresb-aeter 
saail LI n u n STkomiS i s described, ( letk) 

<27a> 
f raa t t , C . t . , sad J.P. aorrla, Caltsra of Hak 
Skriap, P t n t t s DOOUMi at t k * Tarker reiat 
t iperiaeatal saricaltare labatatotr. 

W e . Tacaaical l a l l . ••>. 3a, 3* ps. ( •aiversitr 
of diaal , »oseastlel Sckool of lariae aad 
ktaosaterlc SClaace, U a s i , PI) 

Data froo arodactioa katck«rr colt are 
atteapts sad aoad 'ar-oa-OBt* stadias 
casdactod at Tarter re le t . Placid*, ear* 
aaalned to detaraia* kiolaalcal aad acoaealc 
feas ik i l l t r of areala* aiak sfcrlBp. f « » l e l 
DfOMMg, u Plorida, Uoloeical fa l la re , 
kasaa error, asd aeckaeical oaslaaaBt failsca 
aere ioportaat factors la SBrvival of larval 
skriap (readies frea 0.J t a 5$I for aaaplll 
to poatlarval staeae) v k l l * l a * asr«es 



<27e> 

<27»> CO«T-
tovels. peed desies pcekleas. M l lea eieter 
» i H n t « « eere related te seraiaal ef 
yaaeail* piak akrlap la peats. Estiaates ef 
eredactiaa casts iadicated tkat ereatest 
o s t s sere l aHc (ar dietee predactiee, 
capital ia*este>st. aceeisitiea ef Tcevil 
s t r iae , art U W t tar karaest. (esaarck 
areas far redact lea a( te ta l aarket r r i t * 
sere deteralaed. p r o 

*re**r, ».»-. Tke (celery at rke cteeepkere 
UBIJfSIS ItlOTI ia larraeat^ett Mr-

aed la. 2 ta H.2 C altkeaek tar »t 

i«W. Pk.P- Tkesis, 125 pp. (Saieersity af 
Is leei . fleestee. I l l Iked* 

1 ilraaatic kiseass iacraasa ia ai4-«aaaac af 
tke deeiaeat cteaopfcer* ia Rarrajaasett say, 
9ir>I0PSIS I t l o T I . teak place, tieaass rasa 
t» a paak ia la ta saaaar aa4 4acliaa4 sharply 
ia aateaa. Raassreeeets aala ever tkraa 
aaasaas skeaad tkat feediae rata <liters 
rl-ared/eay) «a» iadeeeadeet ef feed 
oacaetratioa eat aas a feactiea a( katk 
taaaaratara aa4 ereaaisa a i re . Tke eeiakt 
specific daily faaaiaa rata | l i ter« /ae dry 
wtj raaead fraa akaat 9.91 fe» laraar aaiaal* 
at 10 ta IS c ta akaat 0.1 far saaller 
aaiaals at 20 ta 25 C. laspiratiaa aa4 
aacratioa rata* aara seesere* far a variety 
af sires af R. i n » T I at teaperatares fraa 
10.1 ta 20.5 c. tatk aara a 4ir«ct Iiaaar 
faactiaa af aaiaal aetekt aa4 rat? 
taaparatara ssesitiae. oiyees estate raaoed 
fraa i f f ta *09 aicraaraas at 0/(9 dry 
at/Sari as* carkaa dioxide ralaaaa fraa »3 t a 
16* aicra R. I leaeatal ceapesitiea aas 
totalled. 1 papalatiaa dyaaaics eedel aas 
developed fraa laboratory stadias. t»PC| 

<27*> 
Krkic, » . , Oyeaaics af Pepslatiess aa4 tka Cycle 
af teerodectlve aad Pesresecretory act ivi ty af 
tka spacias M H I PUfCRI O.f. Rallar 
(Cestropoda, Palaaaata) sader Diverse tkaraic 
Coalitioes. 3. Carralatiaa af *apra4acti*a aa4 
•earoseeretery act iv i ty aa< Tkaraic Coa4itisaa af 
Lifa. 

197*. p a l l . Sc i . , Coes. teed. Sc i . arts ITS 
Taa., Sect, a, 21 , 77-71 ( toa lo i l j k i Zavod 
Priroloo-Retsaatistee; Fakaltata, teeret, 
Tafoslsvis) 

Cisetoaesesis aas stalled histologically ia 
tka caai l , PapfX PfPfSta, sad eadar Uf faraat 
tsaperatara caa41tiosa. Tka aaocessioa af 
fiaetoeeoasis staaes aas retarded at 9 ta 13 
C coopered ai tk tkat at 17 (ad 2* C. r*T| 

<277> 
I r tsc , » . . nysaaie af Popslatioas ask tka Cycle 
af Repredeetlve aa4 Reorosecrotory act ivi ty of 
tka Spacias 9 I N I pn tca i O.p. Rallar 
(eeetropoda, Palaaaata) aster Diverse Tkaraic 
Coslltioes 2. Lakeratory Isveetioatioas of 
Paraaatara Slaalficeet far tka Oyaaeic af tka 
Papalitioa. 

197*. t a l l . Sc i . , Coas. less. f e l . arts «SP 
Toaaotl. , Sact. a . , 2 1 , 7*-77 p e e l , (aval 
PriroJoelovae-Rat. rod., toeeeltov, leerak. 
Teasel a via) 

Ia laboratory stasias of tfca a f f a c u of 
taaparatara as eea 4a*al*pa*st, aaskar of 
a?aa ia tka a*f ssss, frawtk af tka akal l , 
aaoaat of af?- taf ia* aai l i f a t i a a ot IWIX 
Pf l fOt ) , tasparatarsa of 27.1 ta 21.2 C 
f i f o r a l ««a Jaralopaaat cosparod ts M.a , 

1 aa« 14-0 C, kat 
ii4araklp. RPCI 

<27«> 
xraar*r, s . , J . fairackar, 0. S i l l s , 0 . aaraaa, 
f. sakrita, aad 3. Taasa. laaartatrata 
l is t r ikat iaa alaaa a tkacaal Cratiaat is a Peaar 
Plaat Caaliao Laka. 

197a. Prac. 2«tk laa. Baatiaa * . kaar. taatkal . 
Sac kal4 at la rraaaa. •iscaesia. aarck 2«-2S, 
197* loaiaarsitr af siscaasia, Laaaratarr af 
Uaaalaap. M4isaa, a i l 

Tka akaaaaaca aa4 4istr ikat iaa af afaatic 
aacraiaaartakratas alaaa a t k a n a l «ra4iaat 
ia a paaar plaat caaliaa laka aaar Par taa* . 
•iscaasia aara s t a t i a i . papalatiaa ckaaaas 
fa l laa ia* plaat skat4saa aara also stasias, 
catckas af ckiraaaaMs vara araatast i a tka 
saraar partiaa af tka ara4ia*t . I U U U 1 
KRCa aas caBfiaa4 ta tka calatst statiaaa. 
C i n i ] papalatiaas askikita< taa aaias af 
akaaaaaca wkick sas attr ikatas ta tka 
prasaaca af aara tkas aaa spacias ia tka 
laka. Pallaaiaa plaat skst4aaa a lakasiJa 
aacliaa ia catck of ckiraaaaias accarra4. aa4 
RTILCLU catckas iacraasa4. Oisaarsal ratas 
aara cslcalatal far tkasa taa spacias. Sas* 
assarvatiass aara aad* aa tka iataractiaa af 
taaparatara as4 praaatiaa by fisk id 
sataraiaiaa tka 4istr ikat iaa aa4 aksa4aac* af 
tka u u stadi*4. 1ST) 

<1T9> 
irroiar, t~t., citpcoa >isiic*00* mt c t u c o i 
nisciscciOR ia Taaaiaa l a r , Oraaaa (kkstract 
«alT). 

1*75. Prac. Rati . Saallf isk. kssa.. Of, 9 
(Oraaaa stata Mi rers i t T, sckaal af OcaaaoazapkT, 
Caraallis, 091 

Tka l i s t r i k a t i a a , reprsoactiaa, aad oreatk af 
CMR60* »ICIIC»0B» as4 CtlPCOl r i i R I S C O I I I 
is Taaaiaa kay, Oraaaa ara descrikes fraa tka 
•laaiaatioa af 0,2a« c. I ICIICUD1 aad «,SM 
C. PMRCISCORDR callactad ay kaaa t raa l at 
M*»atklT iataraals dariaa Oecaskar 1970 
tkroaik fabraary 1972. Tka distrikatioa of 
C. I K I I C H N aad C. riaRCISCCMR aas 
faaa-.allr related ta aater teaptratere aad 
sa l ia i ty . Batk species eskibitel a aide 
tsleraace far tasaaratara ( f . 2 ta H . 1 C far 
C. I ICI IC1SM; 4-3 ta 21.S C far C. 
ntaciscotOW) sad sa l ia i ty (loss tkaa 19 pci 
far C. PIMCISCOaOR). •etsaas species, C. 
(ICIIClfOk displayed a prefereac* far caalar 
taeperatare aad kicker aa l ia i ty tkaa did c. 
mRClscotVR. t l t k i a spacias, yariatioee ia 
respass* to teaperatar* aad aal ia i ty ckaaaas 
aara oksaraad ksteaea site) aad sas oraapiaas. 
Tke spaaaiM sassea far katk apacias aas 
fraa Decasker ta sid-aeasst. C rUKISCOIOR 
sad c. RICMICM01 eeieeroos feaalss 
disappeared fraa tke lor l a asswt sod 
Septeakar, r*spacti*ely. aectiad Cassias 
aero callected ia satars rsaaiao frso * . • to 
12.9 c for c. nenckOH sad «.t to 19.2 c 
for C. r»»sciSCOiea, ssd ai tk sal ia i ty <t 
la»r. tkaa 35. • apt far C. »IMXC1*M a a a lass 
t .»a 10,0 apt for C. ri iPCISCOm. (letk) (ST) 

<2N> 
Riiaetso*, y . i . , Tke ktpfodectiea, Olstrikatloa 
aal creatk of Jsaosiles of Poa'Coasarcial risk 



<MJ> CPBT. 
Soacias ia Saiaafs * *T , IBTBTSB** **e»rveir. 
1*W. tsar. I ck tkp* l . . ' * . T»S-TS* (fesae Stat* 
••tiaecsltv. Baaartarat * f * * r t *kc * t * laaleev, 

* » • M m s , t ie*s aai m t i t i M i ef spasaie*. 
tfc* l is t r ikat iea aas creatk ef Jaeaail* item. 
teneiscis lencixcvs. t » * vvrtkavka, 
!.fC»S»H7S »ELI»»»rH, tk* * • * • * • * . COUO 
- m o , tk* ssiav loack, COKTTS T a m a , sat 
tk* * a u i c l e t * seelt, m a n t r t H U U 
t»r»L«r»S. ia Saiya** tar af »*TBVske* 
r»s»r* i*r ear* stasia*. Tk* r*pc***ctiv* 
• f ?ici*scv af tk* tsc*. •aeckkeaka* eat 
«*i«e*a ees **al*at*4 ia r * l * t i * a ta serfec* 
l » * * l aat teaperitere revises. Spaaaie* at 
l i e * aa i aataaaa aas i a i t i a t e t a i tk tke 
l3*»ria« of tk* eater level , i . * . . aitk tk* 
aapvaraac* af * « R « t . taaaaiaa taak plac* 
•s • c« l * at kieker t*aa*r*teres tkaa aetet 
bv * aaabar af Betters ester river 
cs*^ i t teas, l i s * . tace ast * * * * * * * iev* 
a**** t * as* a »«r* varied saestrat* far 
spaeeia*;. la tk* eateeee, saaaaiaa kaees at 
a *a t * r teaperater* *f aka*> IS C aat la tk* 
presaace ef * * *a a a**k carraet. Tk* 
coincHvoc* af tkese taa factors is kf a* 
a*aas alsevs ekatrvet eat tk is t * sees arteat 
is c w m i m i far kf tke iaterai t teat aatar* 
of tk* spaaaiee * f tk* easeree. Ta* 
vrrkksvka i M tk* splay leack ac* 
sa*a*r-saa*aia* species aitk iatecaitteat 
spaaaia*: tkef repeetec* ia aactiaas aitk 
rick eeeatl: veeetatiee. Tk* rapreaactiea af 
tk* vertkevka is particelarly effieie*,t ia 
tk* arye *iver aat ia t k * skallees * f taa Oet 
* i *»r akick ac* ia tk* a«**r part * f tk* t a t . 
T»* Baltic la«* seel , pesetratiae iata 
teyfevsk** r*s*rvi*r fraa kieker keties ef 
• n * r , spaaas ia l i t t o r a l s*cti*as sitk 
saba*r**d e*a4o* veaetatioa at a teeperatere 
of aor* taaa 10 C. taatkl (Mr ) 

<2*1> 
laa l rv . « .a . , j r . , L i f * l istery aad 
Sss:*»t ik i l i ty of risk*.; ia Celvcstea 9ay, Tesas 
t-> Poeer-Plsat coolies-Satcr oearatieas. 
(Voles** I aat I I ) . 
"»77. Pk.9. Tkasis, Tesas 1(1 9a 1 varsity (Tens 
U " l s i * M s i t y , c a l l * * * Statioa, TO 

Scasoaal occarmce. aaaataac*, ast 
ssscapttkility to cseliae-eater eperatieat 
war* tetecalaet far • * specie* af fisk 
eeearriaf ia ietake aat tiackaree caaals of 
tk* t . l . tokiasa* eaaaratiaa statiaa sa 
* i l * *s tsa tar , Tata*, fraa PvkrsarT ' • » • 
thraafk *arck 197*. SascaatikilitT • * aost 
saacics to eaali*a-«at«c afaratieas w»u 
s*a*ai«at apaa fkair l i t * kistoTT. saiaai** 
a k i l l t r , aatar taaaarataro, aa< earraat. 
* is t rasa* f isk *at*r*d tka sta«T araa *is • 
strics of a»n-4* f ia*4 racraitaaat aavas 
es iac i l ia* s i tk aaticaakl* traps ia aakisat 
a>tar toaaarstar* oariaf f a l l sai slater. 
Ispiaa*a«at r*t*s aasarallr aara kifkast 
la r ia f aaatks of caol-satar ta*p*r*t*ras «a« 
at at rvcrsltasat of raaaf 1st* taa a n a . 
lataka-eaaal catck/affort stat ist ics vara 
« * * a r * U * ki<k*r tksa «lsctar«*-caMl 
saaplas. Spat as* i t l s a t i c croskar oar* taa 
sa l * aaaeiaa t o aslsaUsa raslaaat 
pipalstlaas ia tka olsckarat eaaal. Saat 
fraa fsstar is afflssat as tars tasa ia 
•aMaat satars. l a afflaaat t«se«rat*ras 
raackai J2 C ia lata i p r i l . raslaaat saaciaa 
I t f t t k * diseksras eaaal. Taastrataras *»**« 
Ji C rar* strasafsl ts apocias ia traaslt 
«**a taa diackaros eaasl. (ST) 

<2H> 
Las*;, a.m., j r . . Taa k»ca*cl* taraaa a f asctk 
l a l a t . sa«tk caralia* ICirriaaaia: tkacacica). 

» 7 7 . Pk . i . Taasis, asiaorsitt af Saata Caralia* 
r«ai**rsitT af Saatk Carvliaa. Calsaaia, SQ 

laraa* af faar c i r r i s * * saaciaa aara c*sr*4 
at 10. I t , I t . » »** J» C. H U N S ElalKas 
ws a- taraTTtrrt c*aal*t«« aa**l**a*at to 
caacM aaac a toaatratar* rasa* af t ta M C. 
C K L M I I I B MTaU CM»l*t*« c*a*U*aaat aalr 
fraa 20 ta M C a a* OCTOUSMS • t t U . n l aalr 
at 25 c. Taa ra t * *t laraal asmlaaaaat 
t**4*« t * iacraasa a i tk iacraaaiaa 
taaparstar* la a l l saacias t *st*4 . Tka ra t * 
af a*** lss*Mt fac t . UPaTritTS aas kiaklf 
taaaaratar* aapaastat fora IS as 2S C »10 » 
3-W . ia : *a l s i r * iacraasai a t laaac rsariaa 
taaaarataraa. IJT) 

iasaa. aat I-a- •aasr. Ta* 
ratar* aa 

<2«J> 
U M i , t _ J . . J.V. a i lk i l 
t f fact af Paat coacaa trat i*a 
•asairstioe aa4 Esccatioa la •arkiaacaas 
I» * *Uakt *a . 

1975. l a Slaaacak, a. f U . ) , Caaarass i a Caaaaa, 
197a, fara . Tat- fac. Taaar. *aa*a. U a a a l . . I f 
(pact 2| !$»• >-51t-5a»*9-J. scaaaisackart'scka 
•sclaaskockkaaAaaa, Statt<art, C M . I M t «i*aa) 

as f**a 1***1 aat taaaarataca iacraassa, t a * 
rata * f aitcaaaa aat aaaapaaraaa aacrctiaa 
iacraamt far a l l af tea a i ia t capapatitas 
aat t a * spacias •kPnik H U T U I W I W aat 
•I1PTOMS SICI1MKS taatat . aaspicatiaa 
also iacraaaat a i tk katk iacraaaat 
t*apac*t*c« * * t faat laaa l . Caaacallr, tk * 
rstas af akrsialaaical rosaaasa iacraaset 
prepertieaat*lT taiacreasat faat 
caacaatratiaa. (tPC| 

<2*a> 
Urkaara, J . , •aspicatarp taarar losses ia tk* 
frotnosa Pratstar OI0 I I IP I H M N Bailee 
(Ciliaakacal. 

1977. Oeceleeia (ear . ) , 27. MS-M9 (aBisarsit* 
of S t l r l i a e , Msartaaat ef l ie loer . Stir Use, 
Scatlast) 

tespiraties ia DIOIPIO l i s r m , aa active 
aratetaaa pc*4at*r, aas iaaestieatet i s 
reUt iaa t * ce l l aeiakt at I t , IS, aat 20 c 
k* Bases ef cartaslaa t iaer 
alcrarespiraaetrr- Osroea aetata iaccaaset 
prefressiaelT e*e>r t a * 10 t * 20 c teaaeratara 
raafe; a t a k l * ef 010 related ta aelefct ia 
aresaatat. teareasiaa caefficiaats ef lee 
Balsas verses lee; eisaee aetata (k| aero 0.90 
at 10 C, 0.90 at « C aat 1.00 at 20 C. 
DIM Bit* SBSOTfa ass saeea ta esseat sarj 
seek kifkas levels ef rasplratary saarw tfcsa 
a aais'r aeeeatacy caralvereas d i l a t e af 
eaeperakle aaiakt. (tatk) 

<20S> 
U a t k e r l u t , j . f . , c . t . Cke, aat « - * . U lsasr , 
effects af Plat , laklaat Teaparstsr*, sat l a l t i a * 
Ceatltleas as Plassa Tkvreslae levels ia •sisae* 
Treat (SaUM C I X t D t n i l . 

1977. Jeer. r isk. las . M , Caa., 30, (77-702 
( talversitr of teelpk, leaartaaets ef fealetr est 
astr l t ioa, Asalsk, OaUr le , Caaataf 

Tea statr •aaalaat tfce effects of feat 
tepclvetles, t i f fecaat t i e t a , a U a l 
teaparatsras, sat kelt la« aeUats *a plsssa 
tkvresise lavels (tkvreit faacUes) is 
raiska* treat . Treat aecllastet ta 19 C as* 



* t 
<J*4> 

<m> O P T . 
f>4 • s a l l e t e i i i e t a f • i t tor • « teyssee e i l 
a t *« . t a l l e e ( M a s i t r e a t e c c l i a a t e i « • 7 c 
• » « f a t I W t i t l e s i i e t k s i » L U H t k n M i M 
l t v e l s t e s t sere aet s i a a l f l eas t l y i i f f e r e e t 
( • l t a s e e k 1 F - w c l U M t l f i a k e e e e r a l l r k a i 
k i e k e r v s l e e s ) , kst f i s k e c c l i a a t e e ( t i c 
e*4 f e t the seykeaa i i e t ka< s i e a i f i c s s t l r 
k l « k « r aaase* t k v r e i i e e l e v e l s - r i s k 
i e s r i v e * e f f M i f a r so ears k a i • 
s t e s i f i c e M l r h m alassa ( k r m l n 
a a e e e t r e t i s a t k u f i s k f e e i a i l v . t ka re m 
a» s i a s i f i c a e t i i a r s a l v a r i e t i e s i s f lasss 
n n n l w ever tka l l s k t pkese e f a 12 kr 
l l e k t i U kc i a r k e k s t e e e r i e i . e e r « i « t k e 
l l a i t a t i a a s f l i e k t e a t e r i e s t e a saxar ia 
s t e v i f i c a a t l r a f f e c t Biases t k r r a a i a a vs lees . 
CST» 

l e k r e t e s . f , cceleexcel Cee 
f e a e r St a t l i e s as t k a l a s Skere. 

a f Blast e e e r a t i e e . aac iaa kstk a a e t r e a s • 4 
eessstraae B i e r s * l e e s k a i M a r a * i s tfca 
chesasl e f t k a c i a a t . l e t a i l e c s s s i r s i s s f 
t h e asssa i w i i n i M i f r e e I S M t s 1 * » 1 i s 
t k a s i z e a t t k a c a e a a c t i c e t U s e s k a i ras 
reeea lee l a r e e s e a l * , y e e r - t e rear 
f l e c t e s t i s s s . I t ass c a a c l s e s i t k a * t k a 
p a t t e r s a f v a r i e t i e s a f t k a r a a «as sa t 
i a f l a e e c e i kr t k a r s a l i i s e k a r e * f r a s t k a 
Cssa a r t i e s t T a a k a i . CSTI 

<2M> 
LtkBsaa. E . J - t t t . l . f k a r a s l s a i l a t i a a . f a r t 2 . 
M e k e e i c s l t t f s c t s . H U M 1 . W > * - * a * . t e s r T 
197»i • l i k l i e e r s p k r a i t k a b s t r a c t s . 

r»17. m s / K - T T / « W S . B a t i e a a l Tacfcaical 
I s f a r s a t i s a Serv ice f S a t i e e a l f s c k a i c a l 
I s C a n s t iaa S e r v i c e , s e c i s e f i e l i , fk) 

m e f i t a s i c 

1 9 N . k a i l , t e s t . , T . 3J-S9 test e lves) 

Tka eceiesica? a f f a c t s s f U f f t aaclasr fewer 
B las ts ( * . * • « aast as tka c a a s t a l eavxraeevat 
ara r e v i e a v i . r r a k l a s s e f caacars - s i t i a a . 
aacksa ica l a f f a c t s , t s s r s s l a f f e c t s , aaa 
c k a a i e a l ass r a i i e c k e e i c a l e e l l l e t i e a - sa« 
t k a a s U U i s c i s i i s s t T a s t e r s s f a i s i s i x l B S 
tksss a f f a c t s a re p s i s t a i e s t . 1ST) 

< 2 « > 
t e e , 1.3.. J.U. TAst ies , a a i J . I . C a r r i s a a . 
Seeseaal S a l t c k i s f i s tte S e t r l t i e e a l 
aeea i reeee ts s f RTOCkk TTPIC1 , a l a r p s c t i c e i l 
cspep>i f r s s S a l t M r s k ksfascks C s e a e a i t i e s . 

1*T* . T r a s s , k s e r . l i c r e e c . S s c . , »«., »2k-»TT 
( C i k f C e l l e e * s f l a s t a c k , aaeer teea t s f a i s l e e r , 
sea T » r k , IT ) 

Tka a s t r i t i e s a l r e e a i r e e e s t s s f n i K I I 
TTrtCk aere s t s i i e i i s e a e t e k i e t i c e s l t s r a s 
i a c s k a t e i a t e i t k e r 15 s r » C . l a t k 
t i B e e r a t s r e s s i fee* e s e l i t r a f f e c t s * tks 
e r e a t k r a t e s s i f e c a s t l t y e f t k s cepepeis. 
Oa aeessete i i e t s e t e e r a t l a a t i e s a t IS C s t s 
11 t s «1 l a v a , a k i l s a t 2S C i t s ts 13 t s 2* 
e a r s , l i t } 

precise t k s a f f e c t s ef k e a t e i 
a f f i a a a t s as f i a k , s k a U f i s k , s icrssrses iSBS, 
a s * B las ts i s kstk f r e s k sa t s a l t a s t e r ara 
a r s s a s t a * . I s c l s a e * a r e e f f e c t s s a s r e s t k , 
a c e l e t T , eats k a l i s s , bast telajtaejce ss< 
pcaslsct is i tT . Tke e f t l e a s t seerces are sstk 
ssser aa4 i s j a s t r i a l B l a s t s . Tkis a | 4 a t a « 
s i H i e e r a s k r c a s t s i s s M 9 s s s t a c t s . 31 •! 
Bkick s r s as* a s t r i a s t s t k e p rea iess 
e i i t i a s . I k s t k l 

l e s B e r a t a r e f a r e r r a t k e f 
<2W> 
l e a k s , k . t . , Ost iass 
J a a a s i l a l l s e e i l l s . 

19TT. r r e e r e s s i v e r i s k - C s l t s r i s t , 39 , SS-57 
( t s a i r e s a e a t a l s tsaarck L a s e c a t e r r - t e l a t k , 
Da l a t k . M l 

J e e s s i l e k l a s e i u s . L t r o n s u a o c n i l l 
l i s i t i a l a a l s k t , l . » t e k . » a ) , sere 
l a 4 i * l « s a l l r sarkae aaa fe4 t e excess sar isa 
a j e - a a r cesstast t e s a e r a t e r e t e s t ; sar 
l e s e t k sss H k r . r i s k esre t e s t e ! a t 
t e a s e r s t s r a i a t e r s a l s e f 2 C f r e e 20 t s 3* C. 
Tee k iekes t s s e e i f i c a r e v t k r a t e a o c a r r e * a t 
30 C | 2 . 3 S k / l s r l : k e a s r s r , « ree tk r a t e s e f 
s s l r t k e s raars s e M a t 20 ass 34 C sere 
s t s t i s t i c a l l r a i f f e r e a t f r e e t k s r a t s f e r tks 
a r e a r k a l i a t 30 C f k s t k l 

<20*> 
k e e s e t t , l . C , Tka t e a r l e s s Skat ( U . C U 
S i r i O I S S m i ) , > l t k Spec ia l Befsrssce t a i t s 
• l c r a t i aa a * * s a a s l a t i s i O T M i i c s i s t k a 
Caaaec t lcs t U s e r . 

1»T*. i s tks C e e a e c t l c i t l i v e r t c e l s f i c s l S t e i r : 
Tke I a s x c t s f a ssc laar r e v s r r i a a t , 0 . a e r r i a a t 
aas L . I . Tksrse ( t s s . ) , k a e r . r i s k . S s c 
Meeexaeh a s . 1 , t e a r l e s s r l s k e r l a s S e c i e t r , 
• e t k e s s a , aa (Ceaaect lest U s e r t e e l s a i c s l S t a i r , 
r s s s s e t l c a t Tsakss k t e a l c r e v e r Ceesear, 
M r t f s r i . CT) 

l a s t l t s s f t s f f i a t s t a i l e s a a i a l t r a s s s i c 
t r a c k i s a r s e s a l e e t k a t as t k a r a a l k lsek t s 
t k e e e r l f e r faseees e f s i a l t I s s r l c s s sksi 
e r i s t s sa a r s s a l t s f the a s e r a t i e a s f tke 
C s M e c t l c B t Taakee t t s a l c H a a t . T k i * 
cssc las las ass kssef e s t e e a i a t l a r i t r s f 
r a t e s a a i s e t t e r a e s f a s r i e a r s t a r a t i a a f r e a 
y i a r t e r e a r , t k s s l a i l a r l t y i a t k e aaaeal 
p a r e e e u e s e f t a f race re t l e a akere t k a 
c e a a a e t l c s t r i s k s * i i a e k a r f t f r e a f i s e t k a t 
a a i kses r e l s s s e i ia t k e l e a s t J ka e f tke 
r i v e r ever a e l a e - i e e r ear l e i s e t t e e a a i 
a f t a t f l a t e s e c a t l s a , a a i t e a aaaeace sf 
s i e a i f i c e a t ckaaeea i a keksvlar e r a i e r a t i e a 
t i a a s e f s a a i i a tka l a a e t . ' s t * a r a e f tke 
t k e r e a l i i e e k a r f a ka fere a s i a f t e r t k e asset 

<291> 
l e a s t , I . I . , E f f e c t s e f reser r i a s t Osera t i ea aa 
tke t e e t k e s e f l a k e l i c e , a e r t k C s r s l i a s . 

197k. r r s c . 2atk l a s . a s s t i M • - aaer . • e a t a a l . 
S e c k e l i i a U Cresse, l i s c e e s i s , asrea 2S-2C, 
m* f O a i v e r a i t , e f a e r t k C a r s l i s s , ckaaa l k i l l , 
•T ) 

U t t s r s l a s i r r s f s s i a l k e a t k l c 
aacxs4«ver tekrstss s s r e a a a r l e i a a a r t a r l r at 
S • t s t i e a s as l a k e I r e s , I . e . , t s sssesa tke 
e f f e c t s e f s c c e l - f i r e £ a t e a a a t a t i e a . For 
aset s re fKses l e rsss isss t k a i aaac t e f 
t k e r a a l e f f l a e a t a ess l i a i t e i ts t k s 
i i s s k a r e e asel a r e a , c e a a a r i a a a i s i t k 
c e s t r e l areas i a i i c a t e i t k s t c k i r s a e a i i a e 
s t s s i l a s cree ess s l f a i f l c s s t l r l e e e r l a t k e 
i l a c k a r f e ase l ( e s s s c l s l l r c n u H W 
• m m r i S ) • • ( o l l e e c k a a t s s t s s i l s a e r e * 
(iHBDiiius lorrmsmi, »no n n » , aai 
M U H l M i n c t s m tasset t s ks kieaer. k 
teaaersrllr iearaaaiea ef Ckiraaeeiise 
ataaiief crei alas ess estei at asa atker 
etatiss akertlr af ter tke iatraiact iea ef 
tkeraal efflaeata l a t e tk la srss. C U O M I I S 
m n M M l , tks iaaiaaat i refeeis l 
areaalas, ess sffactei ever a sack s l i e r area 
ef tke lake, fever elest earraits eaeesi a 
reiactlee la c n O M H l isss l t r at ketk lataks 
aai iiackaraa areas, fas aistr iksUss ef 



<2»i> 
S2 

<??i> rosr. 
i i t t a r a l araaaisas sas straaalT ralatad ta 
taavacatara. staaOiaa crap at Cklraaaat t»« 
{ i l l saaciasi a»t tpkaaaraataca p i n at t a i l ) 
a** strooalp iapraasad »T tkaraal diarkaraas. 
oaalitatiaa data iadlcatad that i lea Bilk aas 
s&ailarlf affsctad. •liaaickaata kacaaa t w 
l i t t a r a l daaiaaat la tkaraallp affactod 
araas, altkoaak staadiaa crap loaals aaca aat 
araatar tkaa tkasa ia caatral araas. faatkl 

laaaa, » . . aatsratiaa aa*. ladscad Saaoaiaa a* 
Ciptisa Pacific aactarat. SCOaptl JaPOUCIX. 

WIT. »lsk. ( a l l . , TS. 20S-2T1 ( lat iaaal saciaa 
riskarias Sar*ico, saatkaast riskarias Caator, la 
Jail a. Cl( 

Pacific aacPacal, stone* a > i n c n , kacaaa 
saxaall* aatara aadar l*aa>f»tarv coaditioas 
a* * «ar« iadacad t * spaaa aitk karaaaa 
i i iact iaas. Pisa caaakt fcafara tko aalor 
spaaaiaa saasaa aacaaa aatara aster tka 
• i t i t i l akataaoriad aad aaaar a r t i f i c i a l 
atatapariads af » k l iakt 2* k dark, I k 
l iakt I t k dark, aad i t k l iakt • k lark. 
*actar*I caaakt aaar tka • a * af tka spaaaia* 
n u n radaaalapBd tkair acsads aara raoidlT 
at i t r i l i i at IS c ar aaaiaat toaaaratara. 
« i t c tka la 1 l iakt I t » t lark 
mairsaaaat aas af factiaa is aaiataiaiaa 
aictaral is saaaaira caaditiao karoad tka 
• m i l spasaisa saasoa. saraaaa-iadacad 
ssaxtia? is dascriaad. IkstM 1ST| 

<J»1> 
t *«» l , p., aai J .L . Saaaaraaa, Tasicitp af 
Saksttacas at Saa-latkal Caacaat ra t i aas ia r isk. 
1. T»aa«ratar* Ef fact »a las Iaaic (ataraast 
?»«ieit» la kaiakoa frost |5*IKD S H I D R N 
»iCnr*soa|. 

i*T7. Sa i l . Cast. Mad. Tack. S c i . , o iar r i t z 
I f r . l . i t , 221-2)* (Lak. Ricroorsasisaas, I S M , 
f» • « . 7*, t i a r r i t x , Praaca) 

Tta ta i ic l ty af aaiaaic datarsaat at 
sak-latkal caacastrstioss at 20 C aad 2* C 
aas aaalaatad la raiakaa traat | g u c 
JM»p«M) » T astsa a circalar aatar flow 
apparatss. Passlts skaasd a l iaaar 
stat ist ical raarsssioa kataaaa laa sab to af 
tka coacaatratioa. Sloaas of tka tsa 
straiakt liaos aara siaaif icaatly diffaroat: 
Jataraaat tosicitT iacraasad sccardiaa to 
taaaarstara, aad caacaat rat laa; kosaaar tka 
tao affacts aara sat sisplp addit iaa. Taa 
r a l t t i m affact 1>r oaa af tka taa factars 
kalnf tka lass laa akila tka etkar was actiaa 
at a kiaaar toar**- (*atk| 

<2*»> 
las lar , D . I . , 1 r i a l * sad Ukoratorr 
Tarastlsatlos of taa sa lU i tp aad Taaparatara 
Telarsacc of aa Estaariaa Calaaold Coaasod, 
»C»»T1» T0PS1 saaa. 

1111. Pk.». Tkasis, Talaaa (talaarsitf (Talaa* 
(taiaarsitr* *«* Orlaaas, 11) 

•tarasa laaatks of kCMTK TOfM i a lata 
Postctartrsia, l a . , vara laaar tkaa tkaa* 
froa aartkara loeatioa*. Tka loaa*** 
ia4iTi«aals aara fasad ia alatar at a 
taaparatara of 11.0 c. ftCUTIk T0H1 aa* tka 
toMMH capapod aaora 1.0 apt sa l ia i t r aad 
oicarra* i t 0 .1 apt. Is a factor ia l dasiat 
aspariaaat asiaa sa l ia i t ios fros J to M pat, 
taaparatara* of t, IS , 22, aad J2 C, aad 
aarlad caltsra cosditioas, optiaas sarviaal 
a t r i a l vitk tka caltara coaditloss, tat ewra 

asaallp at sal ia i t ias aad taaparatara* saat 
aad laaar tkaa tka caltara caaditiaas. fsn 

<2W> 
mtakaaaar, k.. (araaaiaa Staa»fl i*s. * . 
tarlatiaas ia aacpaalaaical ^axacaacs Caaaarad 
ta aifforaacas ia Bcsiaaical Pactats. 

1«M. Sara. Jaar. Eataaalaar. 2 ) . PS1-172 
CPaiaacsitf af Osla. Xaalooical «ai •Ma . Csla, 
saraarl 

l a saa» laaaatiaa staataflf 
aaairaaaaatal factars kaaa prsdacad 
alffaraacas is tka U a i af aaaiaaaca • ! lacal 
papalatiaaav tkas part I T iaolattaa tkaa fraa 
atkar aapalatiaas af taa saaio apacias. 
Ccolaaical diffacaacas asistiaa aacaaaa 
papa 1stiaas aara aftaai maciatad ai tk 
aacpoalaaical dif faraacas sack as ata i ta l 
appaadaaas, kadp laaatk. aiaa; l a a a U , aad 
•iaa aaaatiaa. aiaa laaatfc aad aadr lasatk 
saaoad araatlf iaflaaacad kr taa^aratara aad 
aat r i t ioa . I t kiak altitaOas ak«ra tkara aas 
l i t t l * faad aad laa ta«aara*araa>, aiaa laaatk 
aas oftaa radacad aara Uaa kaa> laaatk. 
aiaiaa a saal l alas ara* am* a laraa kadf. 
{katkl f l t l 

<2»»> 
laosck, J .C . , aad k . t . Laad. J r . , * Caatriratica 
ta tka l i f o l is te iT of tka Maakack Ban ia« , 
U.05I ktSTIPsUS. 

1*77. Trass, laar. r isk. Sac., 10a, SI3-5W 
IVsiaarsitr of Caaaacticat, Oariaa Sdaseas 
last i ta ta , Paaak, ct| 

•laakack aarria« UlOSk IESTITM.XS) aaca 
f i r s t Oatacttad aaar taa aoatk of tko 
Caaaacticat l iaar os I p r i l 13. 1*»*. ssr i l 
10, 19*7, aad I p r U 19, 19M, akoa aatar 
taaparataras aara 7 . 1 , «.7, aad 9 . * C, 
raspactisalf. Soaaaiaa t*» f i rs t aksartad 
skoa straaa taaaaratara aas i * C. laaadaaca 
ia tko riaar aas araatast f r j a aid- lap to 
aid-JalT, aat saallar spaaaiaa araa»s aara 
oaaarrad ia lata April aad aid-Soptaakar. 
•laakack karriaf srafarrad a sai f t straas 
flaa asd kard sakstratos for afaaaiaa aitas, 
asd to a araat daaraa aara spatial I T iaalatad 
fros spaaaiaa alosltas. fkotklfSt) 

<297> 
tarda, t., asd J . l . Zakrsdsik, Oparatiaa 
Ckaractaristlcs of a Oastod, Iso Saasatai, Osstar 
f ia isUaa Pilot Plaat llkstract aalpl . 

1»7». Proc. sa t l . Saollfisa. sssa 
fOUSS laaacaltara taOiaaoriM 
larokaa. 111 

««, 102-103 
• t a r p . 

erostk of era tars , CldSMSTIU P I 0 0 I I I U , ia 
raw soaaator at f oar toaparataras, at 
diffarast i a l t i a l sixo of tka asporiaaatal 
or stars, sad at f laa rat as of TO ts 120 
l l tars/orstar dap aas •aalsatad. laatat i ta 
aatkaoatical aadaU to dsscrika tka araatk 
raspoasa ara koiao daaalapad taroaak aal t ip la 
rasTOTSiea saalTsis aad carralatlaa of tka 
aost slosificaat aariaUas. 1 pi lat plaat 
was dasiaaad sad kai l t far tka aspariaaat. 
1ST) 

<2M> 
U r i a o , « .» . , aad u « . t i l l , Taaparatara 
Satoctiea aad taaltar P t i l i M t l o s of tka 
CrtTfUk, OICOnCTH CHSSTX. 
197t. Saatkaastara l a ts ts l l s t , 21, 219-220 
( lalaarsltr of Oklakosa l io laaical f ta t iso 



S I 
<29e> 

<7«§> CO"T. 
• i n t t a , e e j 

H H « t W « t s e l e c t i o a e a i s k e l t e r a t i l i x a t i e a 
ef »fce c r a y f i s h , oacaacct ts a n m . were 
assesses;. The c r e y f l t k eafc ib i tee s e e s i t l w i t y 
t » • • ar ray e f t e a p v a t e r e s . T h i s 
s a a s l t i v i t y e s t a b l i s h * * a t h e c a a l se tec t ioa 
i a * e i | t a t e 29 C I . Thereat a c c l i a e t i c a 
U f l e e a c o * ~ i e a i f i c a e t l y tba i a i t i e l 
eeveaeats ef t W c r a y f i s h , e l t k e e e k t h i s 
e f f e c t sehsiee* a f t a r » a i a i a t h * thecaa l 
a r a t i e e t . T k i s species a l e s r e s a a a l i t 
p a s i t i v e l y l a s k e l t e r c e e f i e e r a t i o e s , ba t 
a« ly « U k U a e t l a a a t b e c a a l a r e a s , (bete l 

<29»> 
t e t t e i a . » . » . . sa l * . I . C a r l a a , M e p t i v e 
eeect iea.* a f Basse I s r r a a t k e w h i t * See ta 
Cbaaees e» tew i reaeva ta l Teoeecetare a e * 
S a l i a i t y . 

1977. a i e l . aarya ( a s s a i , 2 , s t - s a (acacesy a f 
Sciee?as a f U M BSSt, a k i t a Saa b ie leafccal 
Stat tea, t e e l e a i c a l I e s t i t e t e ; L e a i a e r e * 
s a i v a r s i t y , bepertoeet a f Cyte leey a a t a i s t e l e e y . 
l e e i e e r a * , sssai 

Tfce i e t e a a i t y a f r e e p i r e t i a t a f tfca Ba l te Saa 
s a a a a l s . BTTTtej t a a u s U , a t 4 i f f e r e e t 
* • M a t t l a s M i t e a a e r e t e r e s aas i a v e s t i o a t e * . 
Tha l a t a a s l t y a f esyaee ceaeeav t iee v a r i e * 
at i a k t l r a t tfca s a U a i t y f l a c t a a t i a a s a a t a 
M a a t , aa* a i a a t , tha e e r e a ! s a l i a i t y ba lsa 
25 a a t . Daly a t t h e s a l i a i t i a s a f 18 aa t a a * 
n a p t , tb» e iyeee ceeseapt iee 4 *c reaee* a i t fc 
the f e l l e e i a e i ac raasa . abas t e e e e r e t e r e a a * 
s a l i a i t y cheese s i a s l t a e e e a s l y ( t e 17 c e a * 1 
c » < t a l a p e t , r e s e e c t i e e i n a e c o s l i s a t i e a 
a* t k a r e s p i r a t i e a i a t k a aasaa ls i s aat 
e b s v r r e l . (bath) 

Oew> 
t a a a a t , r . , C Leeer , a a * r . a e r e e t . I f f a c t s a f 
f a c r a a a - r r a * a i a t aa t k a l a i a b e * T r a a t beare* a t 
a Teapecatere af I k C. 1 . Breath accara iaa t a 
r r a t a i a latefce l e v e l . 

197». a a a . B f f r a k i a l . ( r r . l , 7. 1 7 9 - 1 0 * 
H - • » . » - » . Ceefcr* a a t i a a a l ee aacbarchas 
Teetesheieeea, l a a e r a t o i r e * e a a t r i t i a a fee 
• s i s s a a s , J * e y - # e - J * s e s , f resco) 

Tka is f l eeece a f l i s t s a l t k ac w i t bast 
aacraao aa t a t or es tb af ra iabee t r a a t ( S l t a o 
n i B a a n n vae s t e f i e * l a r a l a t i a a t a f i e t a r y 
p r o t e i a I m l a e * e a v i r e e e e a t a l t e e e a r e t e c e . 
Tka a rea ta af ereepe f a * a k i > l p r a t a i a l i a t 
a i t k a t a i t k a a t aacrasa was l e e a t i c a l sad 
e a e e r i e r t o t k a t o f t k a t r e s e s r e c e i v i e a a 
l a a e r e t e i a l l a t . t a i s i a a tfca t e o e e r e t e r e 
f r o a I k C t a I t c r e s a l t e * l a a f a a t a r erewth 
r a t a sad aa iacraasa i a t k a f e e * caawarslaa 
n t i a i a a t e l a c r a a s l a c r a a a l r a a a a t s f a r 
a t 1 * t e s t a e * . ( •») 

<101> 
a a c s n a o r , » . B . , e e * » . » . aaccr ioeea , t v M e e c e a f 
S a a a t l c e e * t a v i r e e e e a t a l l a f l a a a c a a a a B t r i e t l c 
f s r i s t i o a i a tba ta iseev T r a a t , U M O e a l i a a m 
t i c k a r i a a a , 

1977. t a v i r e e . H o i . f l a k . , 2 , 2S-1J I V a i f o c a l t y 
a f S e t l p b , aaaartaaat of Xaoloay, aaalpfc, 
O a t a r i o , Caaafa) 

ta l a r a s t l s a t i a a o f tfca a f f a c t o f paraatasa 
aa< taaaaratwra aa tfca aaacaaaioa o f aa loetaa 
a a r l a t l e e fcanctars a f t a lakaa t c a a t , M U l e 
n i a a r m , raaaa la t a t a t u t i c a l i l f f s r a a c a a 
ia t b a aaabar a f v a r t a s r a a , i o r s a l f i t raya 
aa< aaa 1 f i a raya asaaf t o a t bat cfcaa a f 

praaaay a f c i f f a r a a t parsajsaoa. batcbas o f 
f a r t i l i x a a awa a f tba saaa stock a r aaraat aaa 
which a a r a lacsaataa a t 9 . S C a a * t b . a c . 
a r a « a i a * laaar aaaa t a r s a l aaa a a a l f i a r a y 
caaats a a * a h ick at aaaa p e c t o r a l f i a cay 
coast a t tfca kiofcar t a a a a r a t a r a . b a c a l a t i a a 
tsopara ta ra k a * a * a i a a i f i c a a c a f f a c t as t a a 
aaal i t a f wartaacaa. fsa tb l 

oaz> 
aackoy, 
C a i r o * 

a . p . , s r a a t k a a * aaaalopaaajt a f l a r v a l 
• i l a a . 

r *T>. O i k a s , » . T i a - I T S l a a i w a r a U y a f aaaolaa . 
taataay a a a a r t a a a t , Caalaaal 

aoaalaoaaat r a t o s , l aao th -aaa ccaatb ra tos 
aa* l a a a t k - w a i a k t r a l a t i a a s h i a a aara saasara* 
f a r tao lwo saac ias a f l a r v a l c b i r a a o a i * f r a a 
tba ttvar Tha a a s . a s , a t W , 14 . a a * 2C C . 
Proa taaso * a t a waiofct-aaa a i o a t b r a t a s vara 
c a l c a l a t a * . Tba r a l a t i o a s b i p bataaao tba 
ao iabt f a l a f a l a r a a a a * i t s l a a a t b I I ) sas 
a a s c r i b a * »t a paaar f a a c t i a s a • a k n * b | . 
Tka a t y a a a t b aas f a a a * t o aapaa* o o tba 
s iaa o f tha l a r a a a t a a t a c a t i o a . Tba tyoa a f 
too* t o * t a t b a l a r v a a f • a u a f s a t t a a c a i l i s 
L . a r o a t l y a f f a c t o * orostb a a * oavolapaaat 
r a t a s . lorvaa a f C l i c a r a v a s BsClacras 
( • » i « . | t a a y i a i a l t a aa i a c r a a s a a f 
t a o a a r a t a r a f r a a 15 t o 2a C by as i sc raaaa i a 
aovaloaaaat r a t a bat aot o f orootk r a t a , 
a b i l a tbo arbor saac ias s t a * i a * raspoaar* t y 
aa i ac raasa i a ba tk . (aa th l 

aakaa* . « . ! . , s a a t t o * Saatraot i a Coasta l a t t a r s 
a f C o a r a i a . 

19T5. P r o c 29th baa. Caaf- Soatboast . kssa. 
east * P ish Caoa. , 19S-2*7 |Ceor«io b v a a r t a t a t a f 
b a t a r s l baaaarcas. C m a a * f i s h b i v i r i o a , 
a r a t s o i c k , C l l 

S p a t t a * s a a t r a a t a r iao iC loa a toa iasas i aaaa* 
f r a a t b a s b a l l a v a a t o r s a f a s t a o r i a s t a 
aaapar waters l a craaks a a * r i v e r s vbea water 
toapara tares * rap pa* belov I t c or r o t 
M C. (ST! 

<30«> 
a* Is a a , C . , so* a . Bersoa, Tha l a e l a t i a i a 
aaspaasa o f asiabae Trea t t a a a o a a m s 
s a u e a i c x a i : t f f a c t o f T o a a a r a t a r a , M y a a a a t a a * 
aa Iseaaasaprrosaiwe beas t . 

1 9 N . l a a . bach. » e t . ( r r . t , 7 , M 7 - 1 1 1 
r u b e r a t a r i e Xcbtyepatko lo« ie , I W e . Cr ioaos , 
r rasce) 

y o l l o e l a f i a a a a i s a t i a e e i t b a c b l e r o f e r a 
k i l l e * saspeasioa a f IfsOBOaiS S a U o a i C i a a , 
a a t i b e f y a c t l w l t y aas a e t o c t e * a t 4ay M i a 
ra iaboe t r e a t kept a t S C a a * ke fe re *ay 2 t 
i a t r o e t a t 10 a a * i t C. 1ST) 

<JCS> 
a a > r , r . r . , s t a a i a s of y r a a a t e r - f r o T 
l a t e r act l eea l a Scbeol le f r i s k . 

197t . n.O Thes i s , 205 pp. ( a a i v a r a l t y a f 
C a l i t r r a l a , saata e r a s , CM 

•cay a a l l e t of SO aa or a e r o tm» obeerre* t e 
raaa ia aaaear* a f the t l « e l i a e i a water e l t b 
lover a a * aere a a i f e r a t eapera ta rea a a * 
k iakar a a l t e l t l o a . l a tko l a b o r a t o r y , a a l l e t 
of l a a a thee 50 aa s e l e c t e e aeaiaa 
teaeara ts ros a f J a . a - J l . a c a t t h e t b r a a 
a a l l a i t l a a t a s t e * ( 0 , I S , j a ppt> s b i l a 
l a r y a r f l a b s e l e c t e * 2 * , f C a t 3a apt aa* 



<*•*> 
S« 

<1.S> COIT. 
n . a «t a sat. r»*ci 

<W*> 
• • 1 « » . T.C. , ti«fct-Satarat*« PaatasTatkasu >T 
»k*t,islaBktaa six* rractvws ia tka "»• T»*k 
t iskt . » I» . 

iaT>. »aria* » t» l . |B. S* ' -» . S2. 2»1-2aj 
(Luaat-^akarty CtalaaicM ^asaraatorr, atr ia* 
» ia l» j» , Palasa*as. »T| 

*»tslaa»t«a aal aaaapltaktaa alaaas ia tka 
l> i»t 9a4aaa P i * * * astaar* taaical lr accsr 
'(aria* lata aiatar ;1 u i ! ) aa4 saaaar |W 
ta Ja o rasaactiaalf aitk assiailatiaa 
a>ak*rs aaiaa kiafcar ia r iaa tka klaaa aarials 
tiaa 4ariaa traasitiaa aarials af rapi l 
t*aa*ratar* ckaaaja I t ta I t CI - Tkasa 
nr ia t i aas war* sat stat ist ical ly ralatal ta 
tsa iaaalasaaat ar rallaasa af saacific 
klaaas aas*4 aa aaat IT saspliaa kat caali 
t r o a a t far tka **«isaaca af aaaaalaaktaa ia 
n M K aal aatalaattaa ix aiatac. 
•ssiai latiaa aaaaara aaca aaoaaaatial 
f*a<?tiaas af taeaaralara kataaaa • aa* la c 
aa4 t aal 29 far taa aaaa- aal aatplaaktaa, 
rtssactiat lv. Palaa • c , tka assiailatiaa 
aaaaats af t a t * ataaktaa Tract iaas aaca 
kisk«r tkaa starcta* aa tka sasis a* 
taaaaratara. laaaa 29 C, acsiailatiaa 
aaasars af aatalaaktaa iac l iaa* aitk 
t*as«ratara. tssiai lat iaa aaaaars af aatk 
vara ac?asiaaallr carralatai aitk i issslaal 
iaarsaaic aitraaaa caacaatratiaas fraa lass 
tiaa 1 ta aara tkas IS « a / l at akick t iaa 
aariaalaatta* sraatfc ratas aara kiakar aal 
iacraaswi aTS rap i i l r a i tk i issalaal 
iiaraaaic aitraaaa tkaa aatalaaktaa araatk 
n t»s. fire) 

*«I»sf, ».».» Tka f f o e t s af Taaaaratara aal raa i 
W a i l i k i U t * aa taaras Partit iaaias aal eraatk ia 
tka Pacific OTstar cp»ss»sr»r» sisas (Tkaaaacai. 

'»7J. »s.r>. Tkasis, 3r»«»» stata aaisarsitr 
(0r*4>a Stata vaiaarsitr , Car* a l l i s , on 

traatk •sarriaaats coalsctai aitk laaaaila 
arstars ia *a apaaratas tkat p ra t i i a i 
o a t r s l l a * f l a n a f aatraatal aaaaatar 
i i t l ieatai tkat araatk rata aaaarallf 
iscraasal aitk iacrassias taaaaratara aa ta 
IS c. f sliest isas aara. ksaaaar, tkat i f 
f»o* is alaatifal ar aaal i tat iaslr staariar, 
atstaaa araatk aisst t9 ackiaaal at 
taaaarataras aa to i f to 20 C. Tka 
aisarlaaals also sfcaaal tkst tka ralatiaaskip 
kataaaa taasaratara aal araatk rata ttpcttm 
oa aatar f l aa rata . la close! systaa 
ataerlaaats aitk recircalatef saaaatar tat 
caalectei at 11, 1%, IT, sal 22 c, araatk 
optiaee eccarres at IS c. ftaxiaea fas* 
ossaaatiaa also occarraa at I f C aal tka 
aaaraatic siffaraaea aataaaa feo* caasaaa* 
aal raspiratiaa aas araatast at IS C. {ST) 

<J0*> 
*aa«, t . . aal J.n. tatkar, Sroatk of Sis SfCin 
of f iaalaa Mllases is a fasta 
aacreliaf-kfsacaltara Srstaa. 

i f77 . taaaealtara ( f a t a l , 11, 211-2tl (aaals 
llala scaaaoaraakic l aa t i t a t l aa , faala tml», M) 

Craatk of s is ssaclas af kiaslas aallasc* 
cnssosnn «i««s, turts ntowtct, 
n*ct«*«ii ntfcmaii, CHSSOSTIU m s t n a , 
TfTTU!. » n i S aal OSTtta fMt IS) aas 
easpsrad la • aasta rsereliaf-aswcaltara 
srtas*. Tasts aara caalactai at asaariaaatal 

taaaarataras af IS aal 2* C. aaac tka aaciaa 
aaaaakar 147S .a Jar 1«7a. l iaar iaaatal 
aaiaals aara fa * alaaa, aralaaiaaatlT 
n t r a a a c T n a nicosasrsa. araaa ia laraa 
aatlaar caltaras aaxicaaa aitk sacaaaarr 
traatal saaata a f f i a n t . C. C M S , T. 
Jsaaatct aal o . UaXIs araa a a l l . a . 
m c i i u i i , c. fiasiaick * M •. n u s 
askikital aaar araatk. C. cicis aakik i ta l a 
araatac iacraaaa is ta ta l U n aaiakt at 21 C 
f l j a . M as 12*.at) kat a araatar iacraaa* ia 
aaaa * r T aaat aaiakt at »S C I***.SB n S * » . 
S i a i U r l f . at « c T. MtaWXCk axk ik i ta l 
caasistaatlr kiakar iacrsaaats a ( katk l iaa 
aaiakt t*a*. as S2H aal «TT aaat aaiakt f * I W 
as 2»**4. fkatkl 

aaaaack. C.S. , I I I , taacalactiaa Cacla, 
PacaaJity. aa4 Sas tatiss af tka sat rarsT. 
PIC* IS pasMS IMscas: SaarUaat ia Bartk 
caraiiaa. 

1*77. r isk , r a i l . , 7«, 77S-711 isatiaaal Mr iaa 
riskarias Saraica, t t laa t ic tstaaria* riskarias 
Castas, •aaafact, BC) 

•as aacar saaoaal i a (alaiak aal Oaslaa ssfs. 
•C, sariaa Rkrck ta4 kar i l a t kattaa aatar 
taaaarataras af I*.a ta 21.S C aa l at 21 ta 
••> a aaatk. |ST| 

OW> 
%rcas. S.S., Taaaaratara Iaaacal laazfaa 
tariaats i a la t ta iaaaU af t a * Saa •cckia , 
•IHCI* mcnuTi. 
1977. Caaa. Hackaa. »kTsia l . , Sat, 1*1-113 
(Tala aaisarsitr , aaaartaaat a f l ia laay, *•> 
Saaaa, CD 

Tka tackaiaaa H aicraacrylaaiaa slak ajal 
alactraakacasis aas asal t a raaaatallT 
saaitar tfca t a a l i u t i a a isaaraa caaaasitiaa 
ia tka taaa faat af tka saa arckia, UlsCIk 
PVstTaXm aspaasl ta l i f fa raa t taaparataxa 
raaiaas. raar aatfaa svstaas aara sssaral. 
Tteaa ( « M , M , aai »c»sj aara aaaaaacskic 
far aaek aaiaal s ta l i a l aal aa ckaaaa ia kaal 
siaratiaa aattara aas aksarra*. •aal iaa 
asttacas far tka faartk srstaa 11ST» aaca 
aaaaraai t a u p is tka saaa i a l i a i l a a l . Taa 
raaarsikla ialactiaa af astaraaa aariaats ia 
tka taaa faat af tka saaa i a l i a i l a a l i s 
rasartal . Tka e l aaaa w* taaaacatara 
aafaMaat, aal a a t r i a l af 7-la taas 
accliaatiaa aas raaairal t a iaasca tka 
aattara al tarat iaa. (*atk| 

<111» 
aarer, * > C , J r . , tUaktaaic risk Baas sal Laraaa 
af tka laaar caasactieat l iaar aal tka f f faets a f 
tka caaaaeticat Taakaa Maat lac laHaf 
fatraiaaaat. 

1«7», la Tka Caaaaeticat I laar tcalaaieal stair": 
Tka lapact af a laclaar ftmmt Plaat, B. aarrlaaa 
aal L . I . Tkaraa | U s , ) , ftaat. r isk . Sac 
aaaaarapk aa. 1 , laaricaa riakarias S a d a t r , 
tatkasia, w» fCaaaaeticat i laar fealaaical Sta i r , 
Caaaacticat Taakaa ataaie paaar Caaaaar, 
tart fa r ! , CT) 

rtaa ff«S ta 19M aass aal laraaa 
raarasaatiaa 1« apaclas af f lak aara 
calloctal ia tfca laaar Caaaaetleat t iaar aaj 
is i t s t r ikatar ias. l l a v l f a , Uaakack 
fcarciaa, amita sarck, aal rallaa aasck aala 
ar * M af tka tatal aaa r ta lacUaa. Baca 
tkaa tkraa-aaartars af tka affs accanat la 
aatar of 19 ta 2S C; 1M accarrai Is a loser 
raa«a of 7 to 11 c. fstraiasaat s ta i ias 



ss <Jlt> 

<J»t> t -rr. 
oaiact<tt >*taaa* *»»* aai 1»T2 shsasi cast 
t i l f i *h U c n t aat aar l r t m a i l a s sf alaa 
risk xaactes that rassai tkrasah ta t slaat 
a»r* «a*i BT tka I baa tkar raaahai tba aat • ( 
tka i is rksr t * caaal. Saaalia* i a r i a * Jaaa 
aa« Jalr . »ha* * * t • ( taa aaaacraaaaata risk 
•ara > r m » ' aaar tka iataka, thaaai that 
aaacasiaatalr SO* af taa ta ta l aacta l l t r ia 
tka caaal hat fcaaa caaaai fcr aackaaical 
taata* «at I W br kaat skats, asi rrahaaaat 
acaassr* ta tsaaarataca* ahaaa 20 C. 
•as a* aaasatall* a a r t a l i t f fraa tka 
i a f c t i a a • • saiiaa hrrachlarita a* a 
M a r i s * . fST) 

<m> 
Sanr . B.C.. J r . , rishas af »ha lasar Caaaacticat 
• isar * a i taa r f facts aT taa Caaaacticat Taaka* 
r iaat . 
' • 7 * . la tka Caaaacticat t iaar Ccalaaicsl Stair: 
Taa laaact af a Baclaar taaac r laat . a. aarriaaa 
aai t - » . Tharaa I H s . l . base, r isk . lac. 
Caaaaraak "a. t . laaricaa Pisbsrias Saciatr. 
•atkasta, TO fCaaaacticat f l a w tcalaaical Sta i r , 
raaaaeticat Taakaa ataaic raaar Castasr, 
• a r t f t r t , CT) 

kftar alaa* aaarstis* baaaa. faaar sssciss af 
fisk aara rasai at k«ck tka baatai aaa 
caatral stat ists. Thar* aas a siaaificaat 
ratacttea la tka aaabeT af ahlta aarch, bras a 
ballhaats, afcita cat f ish, aa< saat ta i l 
shiaacs at tka kaataa stat iaas. tack af taa 
stcraas* aas a t t r ihata l ta tka aavaaaat af 
tk aaa risk fraa tka aariahatal kaataa araas 
t» tka svafactaa biabac taasatataca* ai tk ia 
tka iisebsraa caaal. la taa i lscbara* caaal, 
30,0*1 fish af » spscias sat* ca l lacta i ia 
a»i t tas l basis batsaaa 1*00 aai T»72: bcara 
ballbsats ississtsi tka catck (07.JBI. aaa 
t>sathar a i tk akita catf ish aata as 0 0 . M af 
tka tata l catch, abaat aaa - th l r i af tka 
fisk caaabt aara r**a* af ta* raar. Taa 
i i s t i sc t saasaaal Brass sccartsi ia tka fish 
aaaalstiai i s tka caaal, asa ia Batch sal 
• a r i l aai a ssalktr mtm i s Sanaa* ! aai 
BacaaBar. Sara saacias aara callactaa la 
Jaaa thaa i s sat stbac aaath. r i»a saacias 
faaaakiassas, whit* aatch, aalsa* shiaar, 
• k i ta catfish, aaa hraaa ballbaaar a*ca 
cal lactai is tfca iiscbataa caaal ia aatac as 
aaca as at c . Tfca safsci t* af f i sh la f t tba 
caaal ahai taa aatar raachai IS c, hat 
ratarsaf aftac a saat-sacra* icaa is 
tasaacatsrs. Saaatal saacias, r r i a a r i l r 
ball basis sat ahita cat f ish, aaaraiataraa ia 
tka Wschirs* caaal. raaar alaat shstiaaas 
nsa l ta4 la iaaaaiat* a»ac«t iaa af tha 
c a u l , frasj ta f f l a f rataras, i t ass 
astiastas that tka cashiaaa hallkaaa aaa 
ahita catfish aaaajlatiass iaaaa< hataaaa 
n , « N aal 39,7*0. sslaht aas caai i t iaa af 
ia<i*Maals af thssa taa saacias liaisa; ia 
tha caaal aata lass aaa asacac thsa af thaaa 
aaarviataria? astsita tba esaal. Th* avarias 
sf fasslas s f bath saacias sa*«l«a«i aat l iar 
ia thssa f ish liviaa. i s tba caaal, bat tbara 
H I M aflsaaca that that aaaaaaa aacliar. i 
saccassfil sistar 'Sprisf f isharr «**alaaa« ia 
tha f lse lara* caaal. (ST) 

•srcr. I . e . , J r . , Ms r.R. Jacahaaa, t a t l r U f a 
Mat act Stadias af lasricss Shaa is tha taaat 
Casaasticst t i»ar aaa tha ffffacts af tba 
Caaaacticat Taakaa r i ss t . 

I t n . Is tha Cassectlcat t i » * r hcalafUal s ta i r : 
rba isatct sf a asclasr raaar K s s t , t>. sarrisaa 
asi U*. Thart* f f s s . ) , Mac. r isk . Sac. 
MMfrark *•• 1 , statics* r i thst las SaclatT, 

•athasas, SB araaaacticat hivar ScaWaical Sta4r. 
caaaacticat TaaJta* Maaic raaac C»a»iiT. 
hattfaca, CT) 

•a>aa»a tha laacicaa shaa is tha aast 
isaartaat oassaccial aat ssact f ish is tha 
Caaaacticat Siaat. a l l s**m* it i ts I i f a ia 
frashaatat a»ra scratiaixaa (a «atatsiaa 
aaasihla aa««r»a affacts aaT tka Caaaacticat 
Taakaa raaac Mast . Tha aslat aatt iaa af tha 
aha* saaaals* accarraa s a i l ahaaa tha U M l -
raak saaaaia* accarra« at 22 C ia Jaa« I N I 
aaa at >«.• C U » | T9M. cshhtt 
taaaarstat— ia H I ) a*T bars Saiafva aass4 
aatatatiaa. Taaaatatacas halaa 1* C 
aralasasa tha racial a f Saaalaaaaat aa* 
r i l i n l sacviaal. Bshcraaic Saaalarsaat 
raajaitaa *•> br i s TM? aas 117 ht i s T t M . 
aast shaa larvaa aar* callactaa ia Jaaa at 
taaaacMatas hataaas 9.7 aa* M C, a i t b sast 
at 2t ta 21 C. taraast aask ITS af laaaailas 
•a t * faaaa i s tha M i * a n a ia aar I t saaast 
•haa tha aatar taaaarstac* aaa J* C Tha 
balk af tba aaaaUtiaa aaiacatas' saaaatraaa 
fraa aar l r Sartaahat tktiaak aaclr Octabac at 
tasaantasss rasaiaa fraa 21 ta TI.s c . aa 
laiasilaa asra caaaht i s tha riaac h f tba ass 
aT Sasashat a t tcsaacatatas balaa * . « C 
r i a l * stasias imt stasias aaiaa caaaa sbaa ia 
tha at*at af f laast skasai that raasa sb>« 
aaaisai taasatatsras ahaaa M C I t sat 
cssclasat thst taaaa shai ava i i a a t a a t i a l l * 
lathsl taaaacataras abaaa JS C as* ara 
casabla af txasarsiss ac aaaiiiaa tha 
Caaaacticat Taaha* baataf aff laaat sscias 
thair isaastcaaa aiaratiaa. Chsaraatiaas as 
tha ssaar lathal taaacatara ass t i r a c t 
a s r t s l i t f aaca aaa* br aladsa. "aaas sbss ia 
a shsllsB f l a a t i a * l i t * car as* i t i f t i a a i t 
thtasah tba baataa aff laaat 4aria« t i t tacaat 
sssssss. Sahaaiacal chssaas ara sssctisa*. 
I l l trariaaat i iaa bstaaaa faat asi s l i s is 
at 12.2 C. (ST) 

<J1«> 
Mrkariaa, I . e . , Tst tffacts af Tarriaa, 
Taaaatatara haaisas mm tba Craatb, (sarcaaca, aai 
• istr ibst iss af riaa Saacias af iaaatic lastcts 
is s Ssall Haaatals Strata. 

1»7*. f t . 9 Tbssis, 101 rs> (raasSTlaasis Ststa 
•s iaarsi t r , Osiaarsitr rsrk, r«) 

Naa assatic iasact saacias, MTUCTBOH 
tsT», n t i i n n u •oaanu, users* 

, staotu »ti. sat oukunofhuns 
SSSIslUS aaca s ts i i a i ta aatctsiaa tha 
affacts af astriaa tasssracst* rsaisss as 
tbair acaath, asaraasca, sai i is t r ihst laa la 
s sssl l sssstsis strasa la casual 
raassrlasais. Siasificsat acaatb ssriaa tba 
caltsst sarlais af tba raar ass sbara »r t-
•OtOTRU, S. • « , aai L. TtSStUa. Ccsath af 
r. t I S i n U S ssi 0. SOSCST* staaaai abas saaa 
•star tasaarstaras aara balaa 2.S C sai a. I 
C, tcaaactivalr. f ire) 

o«> 
Ssssssaill, • - • . , Satrsiassat af Issalaaktss st 
U t Casssctlcst Tsskaa r iast . 
'.tim. Is ths CasaactLcat t iaat tcalaaical s ta i r : 
Tka Issacv a f a Osclsst rassc r iss t , 0 . satrisss 
asi t . tv Tbarra ( M s . ) , issr . r i sk . Sac 
•aaaarssk Sa. 1 , Ssaricsa Mshsriss Sada t r . 
n thss is , n araaaaeticat l l r a t Ccalaaical Stair , 
cassccticst Taafeaa Uaalc rsaar Caasssr, 
• t t t t a t i , CT) 

Ta* taaalssktss raaalatlas i s tba Bloat arsa 
ass aaalsatai br sstasastrscss crsstscaaaa 
aai iscls is i fisb ssi iasact larva*. 
rat i sa taa af sstalssktaa s s r t j l i t r isa ta 



<JW> con. 
aackaaical tsaaai sariaa, pass*** tkraaak tka 
r » f * a s * r c**tia*-wat»r systaa vara lass tkaa 
l i . aka* t k * taaaacatar* af tka tisckara* 
s* t * r raaaa* i w i w Jl-» m* *».% c , aa 
cta4*c*caas at t iaafals saraiwa* aasaia* t*aa 
tk* 4isckara* caaal ta tka riaar i s tk* yaars 
1t7*,-1*72. Usrct laraa* sarairat 
taaaacataras aa ta I I C aat a*c* aa* 
o l l a c t a t taai ar a l i a * fra* rlaac ae caaal 
saaalas at katkar taasacataras. ITU 

* a x s * a * i l l . 
t * » - l * 7 } . 

1 . 1 . . aaatkic 

t V M . Ta Tha Caaaacticat aiaac Ccalaaical stafv: 
Tka taaact af a Saclaar raaar H a n , » . sacrisaa 
as* U " . Taara* fees.) , l a * r . r isk . Sac. 
»aai araak aa. t , laaricsa r isaaria* Saciaty, 
• • tkvsf * . *» tCaaaacticat l i * * c Beat apical Staty. 
raaavctieat Taata* I tasic raaar Caasaay, 
• a r t f > r 1 . r r j 

t k a 
tor* tkaa M a . tea araaaisaa iaaslvia* 72 
s?«ri*s sac* rallactac ia arttar ta l a i i i i 
ckaaaas ia tka yaaslatiaas af saatkic 
U * * r t * a r * t * s ia tka aiciai ty at tka 
oaaacticat t»*»a* t taaic a***r tariaa tka 
yaars t*a$ t a t*72. Ssriaa, aarly aaacatiaa 
a! tka aiaat . as s i l ta t iaa aat tvaaaratac* 
iacraasat ia tka araa sastraaa af tka 
fisckara* caaal. tka aaaaac af saacias 
U c r * * s * t aactatly. i s s i l t caatissat ta 
ascaaalst* tkar* aas a tcctass* ia tka 
laasity af •casaisss, aat tka flaaariaa aiaat 
*«U . I I>» f I l lisaaaasral fraa tka sassy f l a ts . 
» * clsa rxsiatf* aas aarkafly raaaea* is 
ua»ars , k*t tka ciftaraa larva 
ct,TT'»T'*»ir»s iacraasat sksrplT- atvarsitv 
iat ievs rrf lazt*4 as iacraaaa ia tka aaakac 
•f saacias, kat a ra tact i * * ia tka aaskat af 
i i 4 i * i l * s l s . Tka fcattas ana s41*ca*t ta aat 
U o c t l y aslaa >.ka aaatk af tka tisckaras 
c t a i l fat 19J a kat tasavratara iacrassas aa 
t» i» c. Tka **at sasstrataa kacaaa aavrlala 
•» s i l t aat arte I t as »a4 tka Mats aat 
saakars af saacias iacraasal fraa m l 1*72. 
s ia * l i *s ILIIBfOauus sorr*ZISTf I I ) caaarisaf 
mir» tkaa tsa-tkicts af tka aaiaals 
o l l w r t , iasacts sata sastssat, aat class 
sisaaaaata* aat iraly. Tka est laat at 
r>a*l«tiaa faeraas* fras tka araa ia 4tract 
ciatact >itk tka alaaa I H . S kactsrasl aas 
aaaratiaatvly 2.7 s i l l ioa arasaisss. la 
o a t r a s t , a l l statiaas taaastraaa fraa tka 
aiaat aai kvyaat tka lafaaaca af tka alas* 
raf laetaf iacraasas ia aaaslaliaas af kaatkic 
iaaartasratas la r ia t tk is s t r i a ! . la tka 
kaatat 4isca*raa caaal, tka tassity af 
11 T*rtaaratas tacraasat as taasarataras rasa 
ta IT ta aa C. sari at aiaat skattaas 
aiaslt t isas iscrsssH sarkatly. Basis* tka 
e»H asatks af tka yaar rasMsat kattaa 
fta4ia« fiskas aavat i r t a tka cssal aa4 
aarlaa t a n * aariass tkc akaa4aace mt kaatkic 
iaaartakratas aa> racac*a. f l y laraaa ass 
i : * « 0 » » l t « n r m i s t l l t aara csllactaa 
tariaa a l l saaaaas ia tk* caaal. fST) 

<J1»> 
aat*r> * . T a . , Tka lasctlaa »t tk* 
*TS9tkalasic*ara«akTS»al faarastcratacT Sfstas af 
tk* asaff f l f t lSTW ttTTCtUTtSI t * as l l tara t iaa 
af kaklaat Tasaaratar*. 

1*T5. Jasr. I c k t k r a l . . n. 77S-711 nast i ta t * af 
tk* M a l * * T af talsaa ts tars , sac a* , tsss) 

Tka faactiaaal • c t l v i t r af tk* 
kTsstkalaslc-krass*T**al aasrasacratarr 
srstaa ( • » * ) af tsa asasy aas stsilsa at 
asklsst |21 . S Cl aaa ralsa* (12. S C) sal 

111 Cl t*asaratac%s. I M C 
sf aastast taasa ra t aaa casaaa a 
ia aaaiasattatias ass * * U * - w af 

t i j a a ia tka saccatla* ca l ls . 1 r i s * i s 
racac* c a ^ * 4 as iarraaaaa svatsasis mmt 

actiaa sacratias af aaasassruiissa, tk* 
raactias mt t k * SETS ta tk* iacraaaaa 
taaaaratar* aas * f a klskaslr aataca: a 
aaclal at straas f a l l s * * ! sv as iacxasai i s 
tk* ! • * * ! *C fasajlissisf *C tk* SfStss. I « l 

•attkaas. a.JL. aa4 l . « . l i l l . Taiaraaaa * f t k * 
%*1 Skiaac. SanoriJ ISTUBSXS |C7tr iaUa* | t s 
Baviraasastal raraaatars. 

i«T7. Saatkaastara Sataral ist . 22. • * - » • 
fasiaacsitf af Sklikaaa. saaartsaat * f Zcalaar. 

Tfca r a l skfcaat s * n i v * 4 kT*ra**> ias 
csacaatratiaas kslaaas S as* M pal as i ts . 
ssUs i t f af i t sat . sissalwas' amisaa aalaas 
af l . M aaa. sst tkacaal ssacks «C T * l t ts 
T-21 fT • 
fSTl 

cliaatiaa ratar* af 27 C|. 

O l * > 
9*T. s . , L. Traat, aa l » .J . r r is tas. salaciaa at 
risk cacckas ia e i U arts ta m a t a l raria^s. 

H I . r isk . s a U . . 7«, aa*-**J (ssUssal saris* 
riskaciss ssraics, Csif casstal r Isaac U s Caacac. 
raaasa Ci ty , ttj 

Cssacisaatal sat* sac* csl lactal ta SBtaraia* 
i f catcaas sf f lak ia s i l l aats iacrass* 
sarisa f r a s u l aariass i s f a l l . Tka staay 
araa ass lscatsl ia S t . sasraa say. M a r i s * . 
I f raata l aarial aas * * f l s * < ** aay fsar 
caaiacatla* says, tka f i r s t sf aslck tka 
sat*r taaaaratar* srsssal 2 c ar aara. Sis 
fraatal **ria«s accarrat is tka s t a t t araa 
fraa saataasir 17 t * Sacassar U . T»72. Back 
frsst ass ckaractariia* ky a aarka* iactasa* 
is tka ssasacs af ia i ia isssls csaaat. Sack a 
serkas iaccsss* accarraa ssly asee facias a 
aaafraatal aariss. Tk* saaa sssftar cf f isk 
casskt s*t toy aas ISa.7 iscisa f ras ta l 
aaciass sat 111.1 kataasi f c a s u l at r i a l s . 
•aaa catckas aar* s i«a i f ic*at ly aiakac i a r i a * 
fraatal aaciaas far a l l sascias cossiaai sst 
far * iskt af tk* sas fsalf saakataa. spat, 
aisfisk. r is f isk , saa cstfisft, k lsaf isk, 
yallaafia saskssaa. ast aafftaasail catf iskl 
ssst aaaasaat saacias. Mlaat ic crasksr sat 
Saaaisfc aackaral aara tk* ascastisas- CSTI 

» . ! . , T i k r i * Usassa i a sals. 
<1M> 
SCCartky, 

1*7*. Jaar. risk f i a l . , 1 , 117-121 Oiaistxy af 
lar ics l tsra , riskarias t rsst , r isk llsaasas 
lafcarstsry, Sasssatk, taalassl 

Tkis i s a f U » t casfirsat raaart * f t ikr las is 
sc rat-sast fraa a i U * * 1 a s c a l L U k K l l t U I 
stacks l a Crast a r l t a ia . n is aastslatat 
tkat tk* aslzaatic ass srsaakat *T savara 
strasa raaal t ia* fraa tka skaacsally klak 
astaarlaa attar taaaarataras sat 1st 
fraskaatar flaaa atassst i s afssctaf r iaars 
at tk* l i s * . •ac ta t iaLx ics l ckscactcristlcs 
af tka i s s u t a , slick sas clsssif iaf as a 
TiatlO n., sra ssscrikat. flstW 

<121> 
fecarty, L.S.. sst ».«. laastas, >*>:•» aat scsl-
Stlaalstat IThaa kct ia l t ias la tka • i l l s sat 
Uasays sf Tkaraallf accllsstat saiasas feast, 
*mw etinmi. 



<221> 

<»21> COST. 
19TF. caa. M r . too* . , 55. ?•»-»« ftrock 
aaivarsity. ssaartaaat af • io lo t ica l scioscas. 
s i . Catkariaas, aataria, Caaala) 

s i l l aai *Hs»» a»|»q e a a » H a t . • » • : ( » - aai 
• re»f -«-at ias lata i arrasa | K 1 . 4 . 1 . ft 
ast ia i t ias aara astiastsi at 25 c a < at 
sscl iaat ia* taaporatara ia raiasaa t raat , 
Saim caiaaatai, aceliaatai to 2 . *» . aai la 
C. as a n a alasa. laaals at sasias, 
axaaaiaav aai cfclariaa. sslias aai ck lar i ia 
aakia i ta i so slaairicsat aaclaliaa t n w w 2 
aai 1* C; satassiaa fcaaals aara aleaata*. at 
M c . aaaa assays* at 24 C a* f* 21-iaaaaaast 
M i • C S I f l - s t i s a l M s i m a s s act iv i t ies i l l 
aat sary caesistaatlr ar staaif icaatly ia 
calatiaa ta accliaatiaa taasaratare. Saaar 
caaaaraala assay caaeitieas katk s i l l aaa 
Heavy >a*:**-st iaalata* ac t iv i t ies eecliaei 
at kisser ascliaatiaa teeperatsres. 
Sieaif least iecreases ia a l l act iv i t ies aara 
eacaeaterei ekes eresaratiees aara iereaati 
at tka aaacoarlete acclieetiea teaeeratare. 
Tke aata sesaast tfcet tee kraackial 
a*»:«>-lT*as* systes aaraas ar iser i ly as a 
klek'tvaevratarv aaal i f ier a( seilea estate. 
eat say ceatrikste l i t t l e ta tka aaiataaaaca 
a* soeiaa kaUaca ia tka cet i -e ieetv i aalaal. 
•» •vleeece ef a c r i t i ca l isvelveeaat af 
BTVM-l-st ieatatei ITrase ia iaaic 
rtealatioas aas stoaiees. faatkl 

<M2> 
setae! a* , » . « . . lakecatery Hvtsass far 
•eteraiaiae Ttaaetatsce rrefereace. 

I»T7. teer. r isk . t H . N . Caa., 3a, T»«-T« 
r » i l * r l * Laariar aalversity, •ieleey seeertseet. 
•atar i aa, Oatacia, cassia) 

Mf fereat trees ef teeeereteca-scasieet 
le vices asei ia tka lakaratarr ta eateraise 
teaseratere arefereaces af f isk ara 
classifies aaa reeieeel. Tka type a( ievice 
esee saaaa t a kave lass aftact aa 
eteerieeatal rasalts tkaa aa etker variakles 
sack as aaa, s ize, seesee, skvsislssicsl 
sta«a, sr sscial isteractiea*. Walk) 

<I21> 
eeCesler, » .« - , J - l . t l l l e t t , aat «..».». t e a l , 
Xaflaaaee af acclisstiea Teeaeratere aa rreferrei 
*e»aerstere to tka falakaa Traat S U M U i m t t t . 

W T . Traas. leer , r isk. Sac., H I , )*2-)45 
rai l f r11 taariar fe lvers i ty , seeartseets af 
• ieleey, •atkeeeties, aaa rkysics, ssterlee, 
"atar ia , Ca«a4ai 

Tka ralatioa sf sreferrel teaserSt ere ta 
a : d last lea teeaeretere af 29 raiakaa traat 
15 sostks a l i aas eiaalsei ie r ias so Beer. 
risk aara acdlaata t ta 5, I t , 15. 2«, aaa 25 
C, rassactUalr , sal tastaa ia t ia iaaa l l r ia 
sa a lac t r lca l l r eaatral la* saatt latat caaiea. 
tolf taasarataras aaaitara* *r a 
nt latkaraaaatar iaaastat ky tka fisk clasalr 
aaarasisatal aceaaiat caaaarstaras ta aitkla 
• . 2 c. •» aiaaif least •iffaraaeas aara faaas 
ia rrafarraa taaaaratara aatt tka aecliaatiaa 
riaaa stsflaa. Tka calcalatat f i a a l 
srafaraataa ass 11.1 C, risk raaalstai 
aatlraaaaatal aaa asaf taaaaratara altk tka 
sssa araeislaa as tka* aalactas taaaaratara 
U a saatial f r a l i a a t . ftatk) 

•cCaraiek, 3.*., » .». Maas, as« t . t . r . nakaaasa, 
n i t a saekar iClTOfTMff cOMKasoiIi tskrrs 
•aaalaasaat, sal t a r l r sraatk asi Saralaal at 
t l f faraat Taaaarataras. 

nn. Jaar. r isk. aas. N . Caa.. J». 1SW-I9I? 
IS.S. taairaaaaata 1 rratactiaa laaacr, 
Kanraaaaatal sasaarck lakaratacT-kalatk. calatk. 

aaita sackars |C»Torroa,j COaafSSOBll a»r« 
asaaaa* fraa fa r t i l i za t iaa tksaaak katckiaa 
ta saraa caastaaa taaaarataras fcaa 4.3 
tkraaak H . I C . U«k sarcaataaas af 
aaaaraatlr aaraal larvaa katckai at 
taaaaratacas fraa * . 0 tkraaak 12.2 C. 
sai l aaa aaccaat katck arcarra« at M.3 C, 
akila aaly a faa aarsal larva* aara rratacai 
at t . 2 C, aaa aaaa at J*.> C. Cravtk ratas 
iacraasaa fraa aaar zrt* at M.S C ta a 
assiaaa at 2».« c. I t n.1 C araatk f a l l 
kalaa tka aaaisaa, aa4 tka iaciaaaca af 
sviaal 4afarait ias aas kiak. kaatk ratas 
aara aaifaralr laa fraa 1S.T ta 2s.« C aaa 
aara siaaif icaatlT kiaaar at la.a aaa 29.7 c. 
Tka rata af sat ktoaass aaia far cast araaax 
aas aaaiaaa at 2a.« c . sat ratas af kiaaass 
aaia iacl iaat sraarassiaalr aitk taaaacataxas 
kalaa 2*.» c. aa t i l ky >•-• C tka rata af 
aaaalatiaa araatk kacaaa lass tkaa tka rata 
af vaiakt lass tkraaaa aaatks aitkia tkt 
aaaalatiaa. Tka taayarataras sraaaciaa 
aaaiaaa katckiaa, IS C, w*s aaatlr 12 c laaar 
tkaa tkat araaiiiBa fa r aaiiaaa araatk aas 
aat kiaaass aaia. sasar tkaraal 1 - , 2 - , aaa 
T-aay T I M aalaas far katk aaa I T katckai aas 
saia-aa laraaa, akaa accliaataa ta 9 aas 1C 
C, aara aataaaa 21 asJ 29 c. skaa accliaataa 
ta I I aaa 21 r , taar aara aataaaa JO aai 32 
C. Isaac W a t T I M taaaaratara aalaas far 
katk araaaa af lartaa aecliaatai ta 21 C aara 
aaar J c , 2-iar TlSO aalaas aara 
aaaraaiaatalr 0.5 C ki9kar, aai 7>saT n laas 
aara » - • C far aasly katckai lartaa aai t . 1 C 
far sais'sa laraaa. f latkl 

*)T5> 
K l a l l a r , I . 1 - , J r . , aatakaliss aa i sasal a! aa 
tstaariaa Bar Bcasrstas kffactai kr a Caastal 
faaar N aa t . 
19TT. t e a l . Sa ia l lUa , 3 , M - l l a |Bai*arsitT sf 
sastk Caralisa, ( a l i a 1 . sarack last i ta ta af 
astiaa kialeaa aai Caastal Basaacck, Calaal ia, sc> 

Tka af facts af s caastal aaaar slaat aa aa 
astar astaariaa kay acasystaa aa tka » « t 
caast af r i a r i i * aara aaalaatai * i t k 
aassaraaaats aai aa acalaaical wi»l. r i a l i 
aaassraaeats af ciaaaaity satskalisa aai 
kiaaass aara takaa fras tka taaraally 
affactai kay a»i fraa s ia i lar caatrsl tars. 
Tka acasystas saaalaaai strsctara aai 
faactiass aitk laaar kiaaass tkaa ia tkr 
caatral says kst aitk s l l«kt ly faster ratas 
af araaaic tarsaaar. Tka araiactira tarsaaar 
t isa af araiacar kiaaass ls r is« tka ssssar 
aas saarasisstaly f laa iays is tka iiscaaraa 
kay aai saaraiisataly a i l isys is tk« oaatral 
ksys. ravar alaat isfIsaacs aa to ta l 
cassaaity aatakolisa was ssall aitk lass tkaa 
a 10f> i i ffaraaca is aasaal aaaraaaa tataaaa 
i isekara* aai caatral asys. Xa tka aast l , 
tasaaratsra sartai as s stiaslaat to kstk 
araiactiaity aai raaalratiaa, n«a tk< 
isalatai affacts af iscraasai tesaaratara 
aara s ias la ta i , tka aaial rassasiat aitk 
laaar araiacar kiaaass aai fastar rstas af 
sraaalc taraoaar, aa aas fssai la f l a l i 
aaasaraaaats. n— siaalatiaas also akssai 
iacraasai sstriaat tacyclla* aai i a i i cs ta i 
aattaras of taasaratare-iaaScai sisrstiaa. 
UStk) 1ST) 

•cKastla, t., ».«. Heficar, aai I . t a a i a l l , Soaa 
r a n sit as of m i c a rUHOKCTES rUTfSSt I . is 



< - 2 » > C3TT. 
r^r»» 5 l f f * r * « Pars rcairaaaMts. 
W * . »»-?*7 «At. STIS. Spriaafiala. t l : 
Scot t is t riskarias >>i«tck Papart aaakar a, 14 
TIB. ( la r ia * lakaratarT. Ikaraaaa. Scatlaail 

T»»r a a«ria4 sf f i f taaa aaatks, rasa* plaica 
f»i»-«o-:BCT»s * t i r c s u i.» » « * ka l i ta tare* 
n?'»r»»t aipariaaatal fara aaairaaaaats aai 
a»ri**f i^all» asaaiaat far aarasitas. Tkasa 
*e*iraa«aats » « » : aaskar* taaks sitk kaatai 
;M->riaat*«' aatar (kaatarstaa Paaar Statiaal : 
' l o a t i s i caaas ia a aarla* paai tar i taa): aai 
' l a a t i a * cases ia a saa lack (lack Rai iar t ) . 
T I * aarasit* faaaa >» tk* aaatrrstaa fara 
fisk skoaa-4 a i i f fs raat aattara fcaa tka 
« * * « . aataklp ia tka caaalata aaaasca af 
; t r i < C T l J ! i>Ico*9La. T U I n t ia caatrasl 
«> e » kaa«r iafastatiaas ia tssoat ia lark 
toHart skick, kp asvaaaar, aai iacroasai 
oasifaraklT aitkaat traataaat iaspita a 
ttstor* sf aa ararioas iafastat iaa, saaaral 
H a > m n aatacarcariaa akick »ra caaaaa ia 
•114 plaica aara aksaat fraa fara f isk, 
alttaaak aaa, CtTnoCDTTlC Llicsa, vac aara 
a M « ia fara stack tkaa ia » i l € f isk. Tka 
traas«*r af SttJCU STSfakkl fraa •saterstsa 
t> •*i<tart iaj icata* tka aaai far caatiaa 
• i th aaaaaaats af fara stack. caacarraat 
iafastatiaas af T t lCKI IS I koPEkUS aai 
: ' M l l c n U J Pkicorsi* aaaaar ta ka aara 
latr iaaatal ta fara plaic* stacks tkaa aitkar 
j»«ri*» alasa. kaariaa kaatklc f la t f isk ia 
' laat ias caaas aasiis saaa caaaaa 
i i f *s t * t iaas iaralaiaa aarasit** aitk kaatkic 
if»rs*-1iat» staaas. fkatkl 

' c t i r t l m , J . , aa] T. Cialstaia, l i 'a-ststocT aai 
-al tar* "f Tpaciuilk ?0lII»etk (tkaaapkatal rraa 

WIT. toar. «jar. V ia l . Isss. a . * . , 57, «77-S«« 
(Tatl jat l *csaarck Coxxeil af Caaaia, Mlaat ic 
•aaioaal laboratory, kal i fax. Ran Scotia, Caaaia) 

t i laboratory caltara, tka l i f a c r d t af tka 
r M alaa, :<*ctmi l> rouirm, stsrt isa fraa 
kJtk tatraspsras *mt carpaspacas, aas 
oap la ta i ia akoat • aaatks. Ssaotapkrtas 
*roa tatrasaaras pield'ai faaala aai aala 
plants a boat aaaallf . Paaalas t l a a t f a i l s * 
to for a crstacaprs, isslr iaa tka aactssitp 
f>r f f r t i l i t a t l o n . I t 2$ C araatk appears* 
siai lar ta tkat at 79 C altkeaet r tpre iac t l * * 
aits rat iaa ecsarrei sack aara esicklr: araatk 
• is 4*aresse< at I t C as* cessei at 10 C a i tk 
taa l l i baeoaiaa aacrotlc. aelatiss ioakl ia* 
r i t * «as akoat aaca/ak ia aaal l -scal* taaks 
aitk raaaiea saa aatar at 20 C. •eteckei 
slaats area s a i l , aaJ t a a t i l f aroaaaat«4 
»« * ta t l «a l r frsa fraaaaaats. l a caltara, 
ekaractaristic aorakelaaT aa< alaaaatation 
<ar* aaiatalaal. <tfci 

<17«> 
*c'ih3», a .p . , aid S , D . tassal1-kaatar, 
Taasaratara kalit laas of »arlal aa>f k^aatie 
•*<airatioa ia Sit l i t t o r a l Stalls l a talatlaa t e 
Thatr fa r t lca l Toaatioa. 

1»T7. k f o l . ' i i l l . , H I , H 2 - 1 M (OataarsltT of 
Tans, neaartaaat of fioloay, krl iastoa. T i l 

• tspirt ioa rates la saaaatar ovat a raaaa of 
a i taral tasparatara* aara sataraiaao' for 
•:»»« rtsriiBiMus, KIT*tu* u«a«, I K O N 
TIUCTk, UTTOtHk 01TUS»T», UTTCtlf* 

(IT) 

<J»> 
SEBillaa, C , rsaariaaatal stasias aa riaaariaa 
aa< tapraaactiaa ia Saajajcasaas. 

t a n . laaatic aataar, Z*> *1-n I ta iaarsi t r af 
rasa*. Plaat Ccalaajr kasoarck Lakacatar?. kastia. 
T«l 

Tka f loaar iM aat raacaaactiaa af saaaxassas 
ia lakaratarr ealtaras t ralataa ta 
s a l i a i t r , taaaarataea aa< pkataparia« aara 
ta—trat aitk mpaaaas af tka aasaa claaaa ia 
ta4f isk la f . Taxas. kklOPHU t a n L U M I 
flaaaraa caaaiaaaaslf is tka lakacatact fraa 
Jaaaacy ta Saptaakar kat a a l i fraa k f c i t * • 
•14-Jaaa ia tka ka? ai tk taaaaratara 
apparaatlT tka ckfcaf caatraJ.. a* flaaariajaj . 
af rwikssik Ttsrakxiaa, m n M k i " ~ ^ 
nuNMt , w r m aaarriu ac N I M M -r 
apicvri l aas akaanal U tka lakacatari kat 
tka tlooariaa} (fraa aaf ta kaavst) aaa f r a i t 
U U M U ia tka kap sasaastaa a raspaaaa ta 
kiakar taaparataras tkaa iaalcataa far 
amioaa.ua- (tpcj 

<1M> 
•Kbatk t , P.C., lacavarp af tatraiaaa Caaplaaktaa 
papaUtiaas: k kaaal t a praaict Iaaact aa Craat 
Ukas Caaaaa i t las. 

1077. la Tk i r i (a t iaaa l Parkskap as tatraiaaaat 
t laaiaajaaaat: Sactiaa 3U(k)— kaaaarck aa« 
Caapliaaca, U.9. Jaasaa, H . tcalaaical saalrsts. 
l a c , W l a i l l a , »T (stata »ai*arsirr a< aaa Tark 
at llaaaT. Oaaartaaat af •ialaa.ical Sciaacas, 
llkaap, R | 

k s iapl* araatk aaaal is asa* ta astiasta tka 
racaaarf tias af aatraiaa* sajplasktaa 
paaalatiaas, akara racaaarr rata i s M* katk 
to tkair aatarallT kiak iatx>asic axaatk 
ratas aa< ta aiaiasj a i tk aaaatraiaa< aaiaal* . 
la a M i t i a a , tka Ustaaca af iaflaaaca af as 
aloctric aaaaratiaaj statiaa kas kaaa 
astiaataa. kctaal araatk ratas aara aaaiarai 
ia tka tacairisa kaip af aatar, sat a l l 
calcalatiaas appla aala ta aamratiaa. 
statiaas sltsataJ aa laraa lakas. l i a laa ica l 
racaaarr aas astiaataa at 11 iars at aakiast 
taaaaratsras akaaa M C. Baaaaar, a i i i aa 
aitk aaaatraiaaa papalatioas aas varp rapi i 
ia caaaarisos, aai okscsra* caataasar lassas 
af xaaplaaktaa ia 1 t a 2 kaars, ac i s taxas 
af f istaaca, ai tkia 1 ta 3 ka af a laraa 
aacloar plaat (22M m i ai tk a kiaa-spaa4 
aisckaraa. (katk) 

<JJ1> 
vasa l a, » .v . , aa< k-o. paarxas, faai asUts af 
Ckaaaal Cat f isk ia a kasaraair kacaiviaa laataal 
•stars, 

1977. I rarokialoaia, 52, 2*3-2«9 (kartk Tasss 
Stata aaiaarsitT, kapaxtaaat af Malaaical 
sciaacas, Oaataa, I I ) 

Tka aiat af ckaaaal eat fUk captarak aaar tka 
soatk of a ckaaaal carrpiaa kaatai aatara 
fraa as alactr ic aaaaratiat statiaa (aactk 
l a t a , Tasas) aas sat aiaaificastly t i f fa ras t 
fraa tka i i a t af catfiak captarat alaaakara 
ia tka saaa raaaraair tar iat tka e—l ssatks 
of tka aasr. la aaaaar aaatks, sasavat> tka 
alat af catfiak caataraa soar tsa af flaaat 
ass slaai f lcast l f siffaraat fraa tka slat af 
catfisk fraa atkar lacatiaaa aai saaaai ta 
ia i icata tkat catfisk aara far ta ia f la caal , 
iaapar •atars kaaaatk tka tkaraal pi aaa. 

<312> 
•tapick, f . i - , Taaparatara Salartiaa aai Craatk 

http://amioaa.ua-


» <U2> 

<>!?> COST. 
ef rkcee laaeiiae leaf risVes aei Tkeir 
* istr iket ieas ia aa area, ef ceatei e f f leeat . 

1*1* . •k .a . Thesis. Vainestty ef Seeaii 
r*» leers i t y af ' a e a i i , aeaelala. I l l 

Tka selected leapt re teres •* tkcaa species ef 
Steeiiaa reef fisk vara iatereiaei eaier 
several esearieeatal reeieas. *e i iaa 
i t l x t H taaeerateres avac a period «f T2 kr 
sore as fe l l ies : > m i l t ta e ie l t CUlTOosa 
TJ i n n "eras, 2a.• c: a ie l t s i *» t rMP 
••voir salts, 25-0 c: leeeaile k. k M c a i s u i s , 
JO.2 C; a la l t K i m n i l THOS'RCas. 20.2 C; 
aai laetai le ». TVIOSrwas. 20.3 C. skaltar 
aat feoi level letlaeacet tka selected 
teeperatare af saaa saacias eai aaa oxeees. 
eraatk ratas af fish fat a t lifctao aara 
kiekest at tka tee kiakest taa per* teres 
tested, 2».e aai 32 . • C. at tka taa teoor 
feeiiaa levels, fastaat oreatk eccerrei at 
2*.a C. craatk catas ia cyclic teaooratare 
re*iaes aara aat siaaif least I f i i f t e r e a t free 
as pacta* ratas calcalated free caastaat 
teesaratexa. Wm siaeif icaat i i f fa taaca saa 
faaal kataaaa tka teaaeretares at lacatiaaa 
af t ick ia tka f i a M aat tkair 
l iaeraterr-salactai eeiiaa teeaerateras. 
Saastrate aas af everr i i isa ioeertaace ia 
datereieiae; spatial i i s t r i ke t i ea . fSTI 

<333> 
•orriaaa, ». ( I * . ) . aai l . e . (M . ) Thorpe, The 
rasa«cticst l iver tceleaical stair? Tka Ieeact 
af a taelaar poeer Pleat. 

tor t , leer, r isk. Sac. aoaaarapk Be. 1, 2J2 p. 
kaatieaa Tlskacies Seclety, letkesta, as 
(Ceaaecticat l iaar tceleqical Stair , Caaaacticat 
Taakee I tealc poser Ceaoear, l a r t f o r i , CT| 

Tka eeee-^apfc preseets a i o t e i l e i iescriptioa 
af tka rasa I ts af aa ecsloelcal s ta i r , 
te#t-l»73, af tka affacts af tka aaca-aatar 
aff laaat fras tka Caaaacticat Taakaa Itoaic 
Plaat aa tka iaaas raackas af tka caaaacticat 
f leer . Tka aiaa Besots caaat a at aai taa aa 
af aeaatic issacts; krirearapkr, s i r * * * 
kaUaca, kaatkic faaaa, eetraiaaeat, f isk , 
plaatteelc f isk aaaa sat larvae, aai a 
detailed axaaiaatiaa af af facts as tka 
kaaricaa skei. la iatra iactarr sactiaa ky 
tka a i i tars sreviies i a ta i l s af tka 
keckcreeai af tka stair aa i iiacaasas 
alcrobieloaical at at las, f lak ispieeeeeat, 
aai eaeiroaeeetal ra i ia t iaa affects. Tka 
aajer caaclaaiaa af tka stair is t k a t , 
altkeeek local affacts sate ee te i , tkara aata 
aa hreet-ecala, aloaif lceat Upsets af tka 
Caaaacticat Taakaa Plaat as tka klata af tka 
Caaaacticet f leer . (ST) 

<33S> 
•err ioer , J .T . , aspects af tka leproiactive 
•iolosy • * * * • • •»»f isk, CTIOSCIOI I K I L I S 
(Sciaaeltae), i t Perth csrollaa. 

W * . r isk , k a l i . , J*, 11-20 (Vlreleia last i ta to 
af 'ar ise Sciaaca, Cleacastat paiat, VI) 

Tka aaakfUk, CTMSCKM I t M U S , kas aa 
at taaia i saaaaiaa aaasaa i s sartk Caraliaa's 
laskara satara. raak spaaaitf a c t i r l t r 
ocean ftas lata k s r i l tkraaak J aaa. (ST) 

<31S> 
Mi l iar , C . I . , aai J.K. Jakaaaa, Orestk lalas la 
tka s i r i M Caaaaei easas I C l t T I I . 

197T. Lisaol. * Ocaaaef. 22, 32f~33* (Sairarsit , 
af Harf l ta i Cottar for laviraaaaital aai 

tttaariaa stasias, Ckasaaaaka l ia laa ica l 
Ukaratarr . Salaaaas. SB; Oraaaa Stata 
saiaarsi t f , Schaai af ecaaaaataakr, Cacaatlis. Ok) 

Saaaral saacias • ( tka caaaaai aaaas kCUTIk 
ara skaaa fraa axistiaa iata ta caaslata aack 
•a l t - ta -aa l t akasa af tka l i f a c r c l * ia a 
caastaat t iaa aariai at aar f iaa i 
taaaaratar*. t U < aaltiaa aattata i s taraai 
isackraaal <aral*aaaat. tacraasa ia aass at 
•acfc staaa is a aaarlr caastaat fcactiaa af 
tka aaifkt at tka kaaiaaiaa af tka staaa 
faitk tka ascaptiaa af tka la ta aaaoliar 
staaass). Caaatei aitk isacktaaal iaaalaaaaat 
tkis ia r l ias tkat araatk ia kCMTtk is 
aaaaaaatial ia t iaa tkraaak aast af tka l i f » 
crcla. Baiir isackcaaal iaaalasaaat a 
araaartiaaataif skartar part af tka tata l 
•aaalaaaaat is saaat i a tka caaaaaiita staaas 
tkaa ia faras aitk staaas af pcaatassiialr 
araatar iarat iaa. Tkis aar ka a casaaasa ta 
srafaraaca af tka araiatars af k C i t r i l far 
tka a l ia t s**i*s ac a aaaaral aiaptiaa 
laaiias, ta a skactac l i f a crcla aai kiakar 
ratas af aaoalatiaa iacraasa. (katk) 

OJ»> 
S i l lor , B.L., aa i D.S. Oai lsia. Taaaaratara 
Salactiao ia kraak Traat (SlLTtXiaas resTIMLI!) 
rallaaiaa Cipasaxa ta OPT. res ar Ikaaal . 

H I ) , k a l i . Caviraa. Caataa. T a i . , U , !»! -SM 
(SaisarsitT • ' *astara oatarta, laaiaa, Cataria. 
Caaaial 

Oaaarr«arlisa kraak traat aara aspaaai far 2* 
baars ta SOT (TO ta SO ppk), skaaal (0.7S ta 
10 pas), ar pal jcklariaatai kiakaarls (pel's) 
(IS ta 100 aaa) prior ta placaaaat i a a 
aaltickaaaal tkaraaaraiiaat iaaica (a to 2* 
O . Coatrals aara asassai te tka carr ier . Is 
tka MT asaariaaats tka aaaa taaaaratatas 
salactai kr fisk akick kai kaaa aipasai te 
tka acataaa aakicla aalr sara ra lat iaalr 
caastaat, raaaiaa fraa 12.» ta 13.3 C Tka 
laaast iasa af JOT asai (10 apt) 
siaaif icaatlT iaprassai tka aaaa salactai 
tasaaratara, akila tka kiakast iasa (JO ppt) 
siaaif icaatlT iacraasai tka salactai 
taaapratsr* kr aara tkaa faar Aaaraas- Tka 
2a-ar U U aas ast iaatai te ka S» ppk. 
Daspita aa eaesplicakle iacraasa ia tka n o 
toeearatero salactai kr soaa caatral f isk , i t 
oas foaai tkat asaasara to pkaaal praiacai a 
coasistaat ioaaaari ski f t ia salactai 
toeperattre. Tka iacraasa sas siaaif icaat at 
iosas af T.S aai 10 ppa. Tka 2a-kr IPSO far 
pkaaal aas astiaatai at 11.1 ppa. Tka 
toaporattra selectio» skif t associated si tk 
ketk tke DOT aai skaaol axaasares raprescatei 
a sa'^lotkal effect . Xa ceatraat, a l l iasas 
of PC* kai ao affect aa tka selected 
taaaaratara of kcoek treat aai protect* ao 
aortal i t r. la fartkar esperiaasts i t aas 
foaai tkat PCI ioso ssff iciaat to coast 
• o r t a l i t r (100 ppa) kai aa affect aa tka 
salactai teaepratere of ssraiaers. (ST) 

<33T> 
ft i l lar, l . f . , rectors i f f a c t i s * Iptaka as i 
katoatioa of Hsaaaaesa-S* ia risk 

1»T«. rk .0 . fkosls, Pardae Oalrorsitr, 127 pp. 
(Tsriee PaiTeraitr. l a fara t te , I I ) 

Tko apt ate aad ratoatios of saaaasosa-S* i s 
Bleeell l («P0HS IkCIOCIins) f iae lar l laas 
at ftr loas i lsaalaai osroas aai taaperatara 
loaals »•» •oasarai oaor t i aa . Tka i ixect 
asi fooi ckaia aptakaa of aasaasasa-S* ia 
laraaeoatk kas* (SjCIOPTtlM SaUOIDfS) m « 
also coaatroi. I l a e a i l l fiaaarliaos sera 
placed i t astat coataiaiaa 1 pas euesaese 
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en* a .* aT i /1 . Tfce effect of 10. » , <•»« JO 
c ' t i H t M i n leaels. a. a. «ed M paa 
tissoltvd a«-sea l e w i s , tad «. 2a, * » . aad 
i*B k saaptta- tiaos oa eeaaeeese estate eere 
t»s»»i. »esalts skooed a oedorate 
«»a»»rntere e f for t , a eael ie ik l * osreee 
ef f»ct . aed a stroaa saapliac t i a * effect aa 
t f c * -.stake of aaaoeftes* r? Maoe i l l 
f i a i - r l t a e s . *ie4iaes saeeest tkat east of 
tHa eaajaeese preseet ia tke tisaaes of 
f i«-*r l iees is aot reed i l - nweilaale far 
*iT!t#.no» witfc aaasaaese preseat is aeter 
snrroan*ia« t*e f iaeerliaos. feei 

<jsi> 
•ktdlia. a . r . , U f a Bisterr, arelaar. eed 
•oralatlae l-seaics of d i m StrttaSNSBH, 
Par i IBecareda: Cecideel ia tke static l iner 
fstaary. cntaacticat. 
i*7». rk .9 . Tkesis. oaisersit* of Ceaaectecat 
lOaisecsiTT of caaaacticet. Starrs, CTl 

lakoiatorr aa* f i a M data takoa ia tko Basiic 
tioor fstaacT. Caaaacticat. iedicated tkat 
larvae of tke seed sarise, CllSSOS 
S!TTEB*riHOS». sarsiaed east at 10 C aad 2* 
sot sa l ie i t r . f$T) 

< • « « . > 

- i ' . l - r n o la Met of Tftoraal Yfflaoats aa 

i«?T. tnviron. J io l . r i s k . , I , 21*-212 
Ha i -»r j» t» of S t t l j l . Sopartaeat of IOOIOOT, 
" i» l»», onttrio, Casa4a| 

» <i*aer<l r-wi»» oa tko effects of iecreesed 
t»*-»»r«tere OR ssaveiao, deaelepeeat. 
fro^ins. *rovth. aet eeeerel activity of fisk 
i< : I T » « . roapTetare toloraece, teaperatere 
selection, aai aedr teaperatare aro also 
tr i»TlT 4iseess»4. (ST> 

fit's. 1., <;. shi le. aal T. Ska*, ranker 
rfts»r-»tions on tko Pffecti of sal in i ta ead 
-r iD-ratare Ckaeeas oa S7JIL C»»tT» aai OTGll 
r»»»»t.-*. 

i»7*. »tsk. rishkroel. t s r . , I I , es-52 Hot 

??ac3 a-illet fr? cavakt ia l i t t o r a l Koas aad 
ri»»r »st i i t i»s aad transferred to fisk reads 
»r» sek1-ct«4 to a-treee ckaeqes of 
f»»r»r*t»re aed s a l i a i t i c s , ae4 safftr keen-
• ^ r ' a l i t t . "ests were carried oat to 
• f i l t i i f tkr iasortaaco of tkese factors aad 
(hair i-iflseoce oa tko k i i k aorcaataaa of 
s^rtalitw. " t e l l C»»!!»19S aai "I. CJflTO 
« • ! ! • * *r- » « » saklected to ssddea ckaaars 
->? sa l ln i t - as* taaporatara. n. ctruLOS 
s i f 'o ro l kiak aortal i t r okaa traasforral froa 
2a,«f>9 a«/Cl/I to f22 aa /C l /1 . Saraiaal was 
hia^or >kaa tkor oorc traasforroA oraaaallr 
ttreaifk raa««s of sal ia i ty froa Mao aayci/1 
t> «0 otyci /1 . n. CtHMins safforaJ koaaior 
lissas akoa traasforrai froa iNO a a A l / 1 to 
m * 1 aa/Cl/ l at losor taaaorataros flO C) 
tdan at hiakor tcaorrataros (17 C) . «. 
•"»PITT, okick aoro proaioasly a4aate4 to 
frosk aatoc. saraioal akoa traasfarra4 froa 
s?a n l « [ to frosk aator an*) aico aorsa, at 
T i r i s i * taaporataras akila a. r i r l i o , skick 
»»r» roTaatlr caaakt, 414 aot ssraiao satin 
ekan->»s of teaaoratara and s a l i a i t i - (katk) 

<?aj> 
a isMta , t., » * iolonic* l Stofly of tka *aa4roaoas 
I>O11T fsrlca SJlTElinrs U U I raalaaaa) 
Oistribated in tka a«»t Coast off tka Casckatka 
in Saaaor Saason, iaT2-l«7a. 

1*7$. ( a l l . Ue. r isk. *okt<ioo 3<ii». (Jaa. l , 
it. isa-l»» (Rekltai4o aal»ar»itr , tasaarck 
last i ta to of lortk Pacific r iskarias, Rokkai4o, 
Jaaani 

aiaratioa of Dollr fardaa (SHf lUtos MtRM 
off tka an t coast of Kaackatka, Of St, 
aaaoaro4 to tm ralatad to aaaaatat 
taaaarataras. laraar taaoarataras ia l*7a 
afcaloratad sad cooler soa taaparataras la 
1»77 4elared tko aiaratorr aoriod. (JT) 

<ja2> 
l a f f a t t , ( . a . , Tkoraal b tocts oa tao saraiaal 
aa« poooltaooot of taarraaic Sraaiaas. l.IOtCSTKS 
M i n n aae l . t t r ios 

14T7. pk.s Tkosis, aaiaorsitT of arixoaa 
(VaiTorsitr of arixaaa, Tocsoa. kt | 

Tka ookCToaic aoaoinaiat of tfeo Calf 
araaioa, i n t r s T l B S I I H I I , aa4 tka 
ca l i facaU araaioa, i.. T O IBS, oora kiaklr 
taaooratare aoooaatat kotoaoa M aai 21 C. a 
rooacoa toeaorataro saaoaaiaco aas aoto* at 
laaoratorT iacaaatiaa teaaaratoxas ataaa 25 
c. at taaaorataras oroator tkaa 20 C, Calf 
oraaiea oaarjos katcko* oarlior tkaa 
California araaioe, aaoroas at tooaeratares 
loss tkaa 20 c , tka ofooaito oas t raa. i t 20 
c aotk species katckad ia »».2 ears. Tko 
tkoraal teleraaco I i a i t s of aaarroaic 
daoolopaaat of tko Calf araaiaa oere IS to 32 
C, akoreas tkaaa of tko Call t e n i a eraaioa 
vera to to 10 C. Tka so factors are relate* 
to tke kakitat of tke too seecies. ISH 

<jai> 
^akrr, i-t., Lakoratorr stadias aa tke Laraal 
• iolear of SIirot.10* tniSTra say 
(Dip!era:Siaalisael. 

197«. Can. Joor. t o o l . , Sa, 1«S7-1ea} iBeaorial 
9aiaersitf of BewfoaaJlaai, St. Joke's. 
Beafoaadlasd, Canada) 

Lareae reared froa field-collected eaas af 
S I M U f a TCB0ST0BJ oere foaad ta pass tkroaok 
sis laraal iustars. Toaperatare straaalT 
affected Both tke areetk rate of 1oraae aad 
tkoir saraiaal. »t S, 10, aad 12 C a l l S. 
ftwrroe. lacaae died kef are taackiaa tka t t k 
lastar. I t IS C, larvae eere feead ta k« 
akla to caaplate devalapaeat ta tke «tk 
iestar, altkoask aalr 10.M saraived ta tk is 
staao. lacreases la teaperataro lad ta 
iacroases ia (arr ival aad rate af erootk, 
aitk tko kest saraiaal (20.afj at 22 C; seat 
larvae reeaiccd 22 dafs to reack tk is staoe. 
»bo»» 23 C, saraiaal decreased IS. 71), 
altkosok tke «rootk rate caatiaaed ta 
lacrosse. » areetk aodel far a iaal i id laraaa 
siaalatiao enteral ceaditiees ass coaatracted 
aslaa tesBeratare-ereotk corses oktalaad is 
lakoratory t r i a l s aad coepariee tkese data 
aitk streaa taaoeratare profi les. I latkl 

<jaa> 
•oere, J . I . , aad I . e . rotter, a Ukoratorr Stadr 
oa tke feadlaa af Urvae af tke tree* la error 
uerersn riartn (Hock). 
1077. Joar. naia. I c o l . , *S, 01*90 lOsiasrsitr 
of la tk , Sckool of Oioloaical Sciescas, Claaertoa 
Oeea, (oeeraet, taolsad) 

la eireriBeats doas at S sad IS c to 
deterslse to skat eiteat alaae, deui tas asd 



a t 
< ! M > 

<»aa> W W . 
araaaic ssastaacas aisaslaas t * tk* aatar caa 
ka st i l isaa far U n i t arastk af tka laaacrr. 
Ma*?»9t l u m t , l a m * •« 15 r iactaasaO i a 
•aiakt rtilt • • araatk aas l M « > r i at f C 
lasar say raaiaa. Iss ia i la t iaa afficiaacr 
•as ralataa ta taafaratara as* • « * kaaAly 
•a r i aMa , a faatar* aaasiklr **» t a 
ttffacaaca 1 B t w act ivi ty >f ia«i*i«aals ia 
i k * pacial ar iar t a asaariaaatati ia. f»fC| 

<W> 
•ar taa . » . I .e . . -aas l . J . lakat ts . T»e 
nstsaataalaay af sals-.* Taaft t t - I * - Taa 
rffact af m a c * : .«ccls* aa tka laaaraa Taaaias 
Lasiaa ia salaaa »arr at Taa Taaaarataras. 

1*7*. Jaac. risk M « | . , t . j w - m faaiaarsitr 
a* S t i r l i a a . ( a i t at aasatic ratksklalasr, 
S t i r l i a s , Scatlaa«| 

IstcsarY-raaras at laat ic salaaa CSatsa SatMl 
n r t n e t taasac ai tk tka staa«ar< I Q l / i m r 
n laaa tat at aatac taaaacatacas af n sat • 
C Tkar aara tkaa ssaractai ta sslaaia* 
t r i l l s ia a taaaal rasairaaatar. rallaaia* 
tkis traataaa* tka IS C fiak <a*airaat 
aacratic iafaccts araas* tka t a t iasartiass. 
rravisaa tkar Oil aat kajcaaa iafactaO tkasa 
lasiaas t n i r i , sat i f taa f U k sara ratastas 
* « * T * latar , t»* aaaal «alaraa0, kacaaa 
astraaalf ia f laaat . aa* taa fiak l i as saaa 
• f t ac . Tkis affact aas aat aaaa ia a C f ish . 
HatM 

<ja»> 
•ass, S . 1 . , a.r. Laaaatt, aal • - « . »•?«. 
•aearraat Haas Sartal i t ias af tka flsaaac* 
SacrUa, l i o n i i m n u s , i a tka taaac 
Caaaacticat H*ac. 

197*. t» tka Caaaacticat t i aar tcalaaicsl stair : 
Tka taaact af a •aclaar raaar H a a t , ». aacriasa 
aaO l~n. Tkaraa r r l s . i . aaar. r isk. Sac 
•aaaaraak «a. 1 , kaaricaa riskacias Saciata, 
Pe*k*t«a, as freaaartieaf viaar «r-»l««U»l Stair , 
Caaaactlcst Tulsa i taaic Paaac Casaaa*, 
BartfarO, CT) 

r\*m aass aar ta l i t ias sf klaaaact karris* 
ft LOU t R T i a i l i n accsrraO ia tka Isaac •# 
ta af tka Caaaacticat l iaac ia tka la t la t 
aict af Jaaa aac/ar taa f i rs t kalf af Jalr i a 
1905. 19M, ia«7, aal 1971. rkasa 
aartal i t ias sack is»aWaa! 10,999 ta 190,999 
f lak . Tfcraa af tsasa, ia tka aaaaral scat af 
tka Caaaacticat Taataa f a c i l i t r , accsrraa 
kafara tka alaat aaat ia ta aaarstisa. Tk» 
sartal i t ias sccarral ia tka aaclr aaraiaa 
akaa l lsssl ra i aires* f a l l ia tkc rasaas 
arias t . I aa / I i ta r at 2s.» C ami J.O ao/ l i tar 
at 27.0 c as saastaatial aactsl i t r af 
Haakact karriaa accarraO ia tV. *r 
Caaaacticat i iaar la 1999, 1999, i » , j , aal 
19T2-»n raars tkat tka - last aas ia 
aparatiaa, sat raars la »kiek satar 
taaaarataras aat iissalaaa asysaa aslaas 
raaalaat aatsisa i h saaaraat ssaa sf 
l t t k a l i t y iar laa tka kliakact sraaaiaa raa. 
C**a.J 

*otkas, 6 . , a. lascDal, aa« * . Sckafflac, Taa 
• a r a i i f t f fact af a raaar Statiaa as s iska's 

aiatac stiaaiataa r laat taa rrasatiaaa. 
saaac«ssa* siacac staaaatiaa. sac scraacaa aa 
aaclaac taaa asaal aaciaa a laal aewtactxaa-
aaciakvtaa acaAactiaa aaa i u t s t a 4 aaclxar 
tkaa aaaal ia tka taacaallr-af facta* pacts mt 
taa l a ta . la asaaar, aacaiaa ta araatar tkaa 
I I C M u «aaaaa at alaaktaat caaasis aaa a 
calaasa af actaaaaasakata. Tka caastaaaacaj 
aara altacatiaas ia tka akatatansis i s l >a 
tka aaaaacaaca af rlaaktaaic aliataa 
aaaalatiaas. »»t»a*Ttia aca<a«.tiaa aaa alsa 
t tat aaa. at M c tka aaaaUCiaas aaca awt 
laataat ta ta * saas ca'icaa. Tka 
aataratraaftlc kactaciaaaaaais aaaaac«« «.« 
faca aa astraaair actiaa caaaaaitr. 
U a t k l t r r i 

Oa)> 
aallac, * . . lasastiaatiaas aa taa mmtj 
Taaaacatara af •casaaatac riakas. 

ta ia . area, r iack. s is* . (Bac.l , XI. I - M 
ftiSMaaasiscaa aastalt fsc •aasacaarsacaaa 
aaaasaaccaiaiaaaa aai Caaasaacscfcatx, Sacaa 
ss i t i 

197*. liaaalaalca ftat.}, 1#, at* - )«1 (ttasaaia 
far tlssassckaftaa car M l , f a a t r a l i M t l t s t far 
t lkrakislaala sat t tsariaaatal la Tkarsrl«> M M , 

t i r a i a f af tk t Stackliasaa sr ta JO C la 

watt taaascatacas af kcaaa t raa t . caiaka* 
tcaat, aarck, aika, ckar, aarkal am* aal m t 
aaararal asiaa acall t aava saraical lr 
iaalaatsa Caaaacatsra traaasitascs. 
Taaavrataras a f rastiaa fisk «ia aat siffac 
siasificaa^lr fcaa tka laaaaratara af tmm 
aaaiaat ss:ar. Vasacaas ztraaaliaa ia a aat 
caasta tka aascla taaaaratara ta cisa ta a 
wsiaaa af t .72 C aaaia aaaiaat. aatiaa 
csatiaaaas saiaaiaa ia taa f isk akaal taa 
kaaf taaascatara 414 aat risa saksiaat ia l l t . 
sat aftar ssiastiaa* aaaarata taaaacatsca 
riaas aara asaallr aksarvaaV Mtastsaat af 
ka*T taaaaratara aftar a c t i a i t r ta tka aattr 
taasacatara task rlsca s i ta ia M t a IOC 
aiaatas. raasiaa iacraasaO taa War 
taaaaratara aaialr ia caalaactiaa a i tk 
ssisaiaa ac t i a i t r . Tiaa far kaa> fasaacatara 
atortatiaa ia li<Laa f isk aftar tkacaal sftack 
ass tsa tkicOs af taat aasscaa* ia *aa4 f isk , 
•kick aaaia saasass aa a assy at-Iaa«tk 
ra lst iaa. tlaad circa1stiaa ia taas i t , i s 
•savatial far tkarasl aackasaa ia lataa fisk 
•as cas ka iaflaaacaO kr aa saaastaatic fat 
2121. Oaaac aacasl caaf i t iass, aa saacific 
Oiffaraacas ia taaraal raalaa aara faaa* 
aaaaa tka f isk saaclas tastaO. (astal 

<jat> 
asl lar , *.. Taaaaratsra Salactias af caisf isa 
ICUiSSIOS *aMTfs U l aas traak Tcaat fUiVLIMS 
roar iMl IS Oitck.) aftar satarasaaaaas 
Taaaaratara kccliaatiaa. 

1977. Jaar. Taaraal f i a l . , 2 , 4-7 fasiaarsitr af 
Taraata, Oaaartaast af XaalaVTr Taraata. Safar i * , 
caaalai 

GaUfisk aa< kraak trast aara scc»iaataa< 

aataraaaaasaslT *•• taaaacatsra at asaasiaa 
tka aaaO aaA t a i l siaaltaaaasslr t a Oiffarast 
taaaarataras. Tka taasaratsra salactlaa af 
katrraaaaaaaslr scellasta* f lak cars tastas 
ia • aartlcal taaaaratrr* araOiaat aa4 
caaasraO ta taat af kasaaaaaaaslr sccliaatas 
f isk. a l l f isk salactai taaaaratsras 
assaatiallf -*rras*aa4iaa ta tka stata a f 
accliaatlaa of t>air t a w . I t is caacksaX 
tkat rke kr/via a e u as taa sals cantral a f 
taaaaratsra salactiaa ia f isk . f lats} 

•srrSr, * « , sas l . l . taastaa, Taaaaratara, 
rkataaarias, sai fa tar - t lact ra l r ta Balaaca l a 
laiakaa Trast, Mlso C I I I I R U . 
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OM> COT. 
' * « - Caa- Jear- ! M U . SS. 1177-tiaa, (trac* 
teiaacxit* . saeartaoat at kialeaical s c i n n s , 
* t . n t l i t r iaes, « * < r i t , Caaa4*| 

T*» i a f t a n c * af teaaarstar* aai ahateBariea 
«?0!£ aster-alactrelvt* M i u t aas ceasiieraj 
i i *aiaals aceliaatal ta fear ceafciaetieas ef 
tae taaaerater* (2. I t C) sai aketeeerisi ( I f 
*. l i ek t - t a t a r t . * a l i * k t - t s a dark) 
rteiaas tkreaek eHlaetiee af la . • . C»» Re, 
«»* CI levels ia > U u > . xkeletal, ae* 
n r i i t r aasclr ae* l iver , aatat c**t< at eai 
4ixtriketiea aai aepreiiaate cel lala- iaa 
l> i * l5 aer* estiaetee. fat skeletal asscle »»• 
l i»»r. **idrace af sieeif icaat iaflaeece aaaa 
» i ' - r balaace a»s ekraiaei ia aaa-fcalf af taa 
•atlases eerfaraai, a im affects kataa 
Dir r i - j iar lT ereBeeeced ia celd-accliaatei, 
••ii-rer'-aketeaeriai specters*. Teateralere 
* f * *cts sera observed ia tae - tk i r is af taa 
resaariseas eaie «ltk resaect ta electrolyte 
ler»lx_ Tkes* eere aat Maxad ia reletiee ta 
Tkatoaeried. east xiesificaac 
p*i»t»eeTio4-r»rr»latei variatioss ia 
#te?trolvte laaals (aaac eae-kilf «f taa 
t» l« l esaxiieredi aara okxerv*d at laa 
ttaoacataca. Tkexe ekxervetieas a t * 
Usrosxei ia relat iea ta ceaecasetiae af 
nirtbav traat far teaperatere aertsrfcatiee af 
tha axe>rese later? sad ieaareealetery 
x»st»ax. *ad ike passible basis af 
Metosvriedic iaflaaaca aaaa tkasa reseeasex. 
tiatsi 

<1M> 
• » i c t , J . » . , aa* l .P . »ercer. Seaseaal 
">is<rikJtiaa af Slack saa lass, cettMMISTIS 
ST»r»r«, ia tka « i4 - * tUe t ic l iakt aitk Ceaaeats 
t* 'h* *c3l«*f aal aukarias af tka Species. 

T?77. Trasx. taer. Fixk- See., 10*. 12-2S 
(Tirt iaia rusticate of itariae Sciaaca, Slescestet 
?!>int, »») 

Hack s * . bass is t!ia e i i i l e kt laat ic t iaht 
.'-*»» ia tka saaaar, at deetks af IV to s$ a. 
prisari ly 'taa airaiaia to aoataek, lass 
1x1**4. Taaaa af tka raar aecoae ieeersel at 
1) (9 2a aa rata l laaatk aa4 aatar esteariae 
ursar r exr.ials. la f a l l Hack saa kass 
aiarate xoatk as! affsksra to tka Cbesaaaake 
aiakt akara tka eatire peealetiea saeais tka 
viater. tarerr *ad older fixk aaaa effskare 
s•>.*•« tkaa do foaai of tka raar aaa aiatar 
in ifaaaar aatar (71 to I ts a ) . Hack xaa 
bixx aav tolarata teeaerataras as l«a as a C 
sat tre captured ia lareer asabere a a* aaaa 
fra^aaatlr is aatars 9 c tmt aaot*. Ia tka 
xorina sas kass aiarata iaskora aal to tka 
air tk; adalts to tkair coastal saaaaiaa 
araas, laaaailas to astsariaa aarsacT arass 
( i»tU4iao leaar Ckasaaaaka t a n . I»atk) 1ST) 

**«ibkaxhanaa. P., aaft g. tiaatnaaist, 
Taaaaratara talatioas of tka Frasksstar 
Palaaaata, lT*.min ftCSXTJkTk. 

1fT». Jour. HsiMl Rarakol. Fbrsiol . . 23. 52-2* 
(Naratkaala (kiaarsi tr . 9aaatiwat of looloat. 
(artaaskaa. I*4ia| 

Tka aadiaa kaat tolaraaca l i a i t af i m u i l 
»:irmf»T» l i t o t fror asairsaaaatil 
taaparatara (2a. 5 . j 21. i O aas 3S.5 c. 
tkaa tka saails aara accliaatad at 9 to 11 C 
a loss ia tkair kaat tola.wca a » aotad f ro i 
32.2 to 2»-5 C at tks aad of tba 12tk Jar-
Tka sceoat arssa of saails aceliattad at 31 
ts 3 J C for 12 flats disaltaal s aa«iaa kaat 
talsraaea H a l t of *0 .1 C. Moaast tka 
ekaaietl coast i»aa«s , aatar coat a at a«i 

ar**.*ia wc» a iract lr ralatad ta aocliaatiaa 
taaparatax*, skaraaa fat aat alrcaaaa aalaas 
sacraasaa aitk tka iacraaia af accliaatiaa 
taaaaratara. fkatki 

<J*3> 
Sataaiski. T . , Sta4Ux af taa I f fact, af tka 
Caaicaaaaat *m tka aaact la ta mf Skallfiskas. I . 
fffact a f Taaaaratar*. SaliaitT aa< I faasir aa 
tka saart lata af Scallaas. 

1«TT. k a i l , •akkaia* «aa-
aa. (Sat Ctaaat 

Pisk. Ca*. U t . . »2. * 

Taa-«aar « M xcallaas aara kast far aai* aaak 
at a*wm taaaaratar a laaalx startiaa at a law 
af - l . t C aa4 iacra-^siaa at S c iatarwalx. 
I t tka laa tasaaratara | - 1 . ( C|, tka koart 
rat* aas «s*at faar/aia aai aaac aa aitk tka 
taaaaratara. Tkix iacraaxiaa rata ckaaaa4 
aaticaaklf at • C. I t 21 C tka rata aas 
aaiiaaa. at 2t C aaary seal lap s t t i*4 i i s i . 
(laTI 

<1W> 
takaaka. T., aa4 F. oasaaa. Taaaarataxa-saaaitiaa 
•akawiac af FMketCIVS CaSMTia. 

nrt. Jaar. F ra tawa l . . 2». S75-Sa» (Osaka 
ta iaarsi t r . Baaartaaat af liaakTsical 
!a«iaaariaf. Osaka, Jaaaal 

Ik* * f fact sf taaaaratar* aa saiaaiaa 
kakaaiar af M M K I H CklMTSk ass 
iaaasti«at*i kr akataaraakie aaalTsas at 
tkair tracks ia a taaaaratar* ara i iaat . Tka 
fra^aaacr * f iiscaatiaaaas i' .ractiaaal 
ckaaaax sf cal ls saiaaiaa: taaari taa aatiaoa 
taaavratar* aas sack laaar tkaa taat af calls 
sxiaaiaa ia t k * aaaasit* i i r ac t i aa , rasaltiaa 
ia aa accaanlatiaa af calls at tka aatiaal 
taaavratar* 111 ta 27 C|. (ST) 

<1SS> 
Saaaa, F . , T. Taaaaarl, aai I . e . takkaU. 
Oixtribatiaa aac oriaia af Ckaa Salao* ia 
9ffskar* aatar* af tka aattk tac i t ic Ocaaa. 
1»7». l a l l . ia r fC , 3S, 79 as. (Fixk. (ar . Sart . , 
Oaa. Fisk. tsa i raa . , Fac l i a l . S t a . , Saaaiaa. 
kritixk calsakia, Caaaial 

Ckaa salsaa (OfcOMTKMS I R I ) saaaa ia 
straaax alaa* UM ssias caast* fraa Msaa aai 
karaa to tk* laaa l iaar aa t k * arctic Ccaaa, 
aai oa tka forth aavricaa s i * * , ia aatarskais 
fraa Craaaa ta tba sackaazia l iaar ia ta* 
arctic Ocaaa. offsaara i is t r ibst iaa axtaais 
tkraaakoat a l l aatars lyisa a i U i a la t i ta ias 
af saaaaiaa alaeas. Saasaaal akifts la tka 
koaaaariaa af acaaa raaiaas sceaslal bT ckaa 
salssa aara* is aaaarsl aitk caaaaiaa 
saaitiaas of sarfaca iaotkaras. Tatal kaaaa 
raaa* of sarfaca taaaarataras accaaiai 
•stasis fros 1 to IS C. Oatails of faai of 
tataaila aai a ia l t salaaa ia taa aaa ar* 
ai*aa. Ta*ai>a a ta i ias , ia i ica t iaa scaaa 
i l s t r i aa t i a * aai aiaratloaa af sslaaa 
• r i f i sa t iaa ia aarticalar araaa, ara 
aaaaaritai. (kstk) (IV) 

<1S*> 
a»laoa, V.S. , ».». araatroaa, a . 1 . U i a k t , aai 
kVt. U , Taa Bffacts af Taaaaratara aa i Sal la i t f 
oa tka l«taaolic ta t * of Jaaaaila aaCIOBUOIIII 
MStaat ie l l (Craatacaa: Falaaaaaiaavl. 

1377. Coaa. tiockaa. FkrsiaU, M i , S33-S37 
(Vaiaarsitr of Cal i terals, saais, Ci) 

Tka raspiratlea of jaaaaila laciOiHcai f* 



») <JS*> 

<«*> C9"T. 
n n i t W I I eere aesiteret ia reapease te 
oekiaetiess ef teeseratere eat sal ia i tv 
•acxeeassiee teeserstares ef 20. 21. aa4 ] • c 
• 4 sal la i t ies ef • . T. ta . 29 aa* I t set. 
bat* • I T * * * ceesaaptiae rate aa* g«2 eere 
ia f iance* by the holy eeieht ef ta * 
iaaiv i lael peaeas. setabelic rates sere 
teteraiaet te k* iafleeace* by teareratere 
eel s t l ie i ty sa* the teoeeretare-saliaity 
i t t m c t i a . The Qle valaes fee eetabelic 
rate aere iafleeacet at tae teaseratere raaee 
aes i te re t bet there ess ae ebviees reseesse 
a* Ola te sa l ie i ty . The eetebelic reseeases 
ta teaeereatre ae* se l ie i ty eay eeteraiee the 
t istr ibat iee set aieratiee ef tee species ie 
aataral bekitets. itatV) 

<35T> 
eev>, e . . r. Shiaeev, eat a. l i b e l . There* 1 
Selective ef allecyee eelyserpbises ia baraacles. 

taTT. la tere. 717, »*e-701 (Oei varsity ef H i f e . 
aeat ef l ie leev, sei fa . Israeli 

atraaeles (••Haas anrsiTirrn frea ceel u < 
n n easels aare ceaperel far aeebers. s i re , 
aaa far allexyer varieties at 11 scereble 
ease aal eieat l i f fe ree t ia t ise eeae lee i . 
Peselts are skess ia tabeler fare. I t is 
saeeestet tkst stress, taeraal select iea is 
eeeratiaa ea baraacles l iv ise ia tke sareer 
easireaeeat. Tae eat* sepsert tae hypothesis 
tkat keth allexys*s aat site are positively 
selects* ay aataral select iea as alaetatiees 
ts vara eavireeaeets. (ST) 

<JW> 
•eee l l . I . e . , L.C Jehesea, aal U . I . Kafeet, 
• Hestaeat ef tke Coeeeaeata af taerey lalaaee ia 
(assesses te Tea ye rat a re Caeaee ia OSTMi tOOlIS. 

W 7 . aeceleaia (Ser. | . JO. «7 - l ie aMeeee 
le ivers i ty . issti tate af l is leey. Mease, 
Besaark: aaeastaea re l ies* . Vest, ef • ie lesr . 
Siest Fal ls . Ski 

D e t i a e eryaea ceasesptiee ky speciaess ef 
9STPM acellastet te traperateres beteeee 5 
eat 25 C iacreasel aitk exaessre teessrstsre 
threaeboat sack ef tae raaee 5 te 10 C. 
l i t t l e evtleace aas observe* e f s relative 
ssseressiss ef tke acstely-eeanret rate: 
ttaaeratere caress fer reetiae exyeea 
ceeseeetiee fo l lesia* vara eccliaetlea. 
taeteetlc costs tkas rose sharply eitk 
iacrease is eavireeeeatal teaser at erf- Tke 
clearaace rate ef rakCoaaCTTlss eeaserel 
syeckroaeasly skeaes a aarket tkeraal ostites 
at 15 te 7» C falleaea ay a eeclise toearl 
kiek expesare teeeerateres. •axiaal 
clearaace rates aC *»0 to 150 s i aatet/kt 
ezcarret eeeet J c above ta* teaaaratare te 
•flick tke aaiaals aaa tee* accl ieatel aaa 
sere a*"je*tea accenliae te eaelreasaatal 
teaeeratara. Tke ckaaees ia f i l t r e t i e a 
efflcieaCT ia o m n fel leeiae taaraal 
azclisatiea aere esatre l le i hj ceaeeaaaterr 
rtsaeeses ef tke l r r last lea rate ratker tkaa 
ay a relative refect lee ef eeerev losses free 
setakoltsa. lecaase tke clearaaea rate 
ascllae* la aaiaala ecclieatef te 25 C aat 
tke eetakelic lessee iscressat tkreaekeat 
taaeeratares fr«a S u M C , aaiiaaa 
f l l t r a t i e a etficieacy *as erkievea at M c. 
Cslnelatlea of tke eaereetie cast ef 
f i I t rat iea saaststed tkat tke leerereeeet ef 
f i U r a t l a a fe l ieeiaf eara accl last lea offset 
ettaaolic eaerar leases eves at lee feed 
oaceatratloas. fvea i f eaerer lasses set 
accoeetes fer ia th is staiy aere sakataatu i , 
a eositive i r t e i ef eaerey kalsace eeaM ke 
aaiataiaei aar l t f tke sasaer •satks at ratioa 

aeaell . t . c , aai t . » . lefeee, Tke Eaereetics sf 
Sesseasiea-reeeUe is the Castro*** cltaieelA 
M I R i r i U . 

i a n . Jeer. aar. i i e l . tsse. a.K. . 57. U t - l t e 
Was aaa esiversitT. Iest i ta te ef kielser. Oeease. 
•eaaark) 

Tke rete ef osvejea ceeseeatiea of the i l l a t e r 
l ieset ia eater i s eaeoaeaat apes 
taaseratare, fee4 ava i lab i l i ty ess e i t eras 1 
eiyees. la f i l t e r * * seeeeter or a t eitrese 
teeeacetsces, cctt lMLk sheees eee er aere 
eieiasl rates valck eer* set associate* s i th 
f i l t e r - f e e i i a e . These rates aseceziaate the 
'staesara rate ' aa4 are reaiecai hy a sack 
faster rate ef esyeea ceaseaatiee aariaa 
( l l te r - feee iaa . The la t te r is tke ' root le* 
rate* * « * is kiehly variahle frea iaeivieeel 
te iaelvisesl . siealataeees aeasereaeat ef 
tke clearance rate ef the alee, 
raareotcmas. skooea tkat the f i l t r a t i e a ef 
aaiaals accliaate* te 10 c reaches a easiaes 
at 15 C he* iecliaes a i th Ucreasiaej 
teeeeratare. There is a sea*) correlaties 
keteeee ezyeea ceasaaatiea aas f i l t r a t i a e 
rate at 10 aas IS C. aet thereafter tke 
esyees ceaseaatiee iacreasee. seepite a 

sa U f i l t r a t i a e rate. 1ST) 

Oa0> 
SiUsea. U l . , Isceaetiea Tiae, Srestk aaa 
Kartality ef the kashiaea U n u t s tntl later 
taseratery Ceaeitieas. 
1577. Dikes, 25, »3-»l ( Is iversi ty ef Las*, 
Oeaarteeat ef la iaa l BrolosT. taa4, Sveaea) 

geveleeaeatal rates lar iae a l l resrefectivc 
ahases ef tea asshipet, CkaskllS M l t l , eere 
closely relates te tesseratare. lacakrtioa 
af rksse IX varies tree 21 lays at 15 C te 
i l l lays at 1 c as* ececeeelatiee frea 1.5 
lays at 15 C ts 25 lays at 1 C, respectively. 
The oeservet lata aere es l t ip l ie * by the 
ceefficieats ef rrefk. •evever, the 
• r e l i c t * * levelepssat carve l i f f e r e l 
leaeal ia* aa frea vbat teaaaratare i t sas 

lire) 

U*1> 
•ekle. » . I _ . tut. cersssy, as* c . l . »»ll, 
lateractiess ef Use Tilspis ami tareeaoat* lass 
is s reeer Pleat Ceeliae leserveir. 

T»T5. "roe. 2ttk aaa, Ceaf. Sestheast. ksss. 
ease f ish Ceee., 2*7-151 ffesss Mfl Saivaraity, 
Deeartscat ef l i l l l i f e aal fisheries Sdeaces, 
csllese Statiea, Tl) 

la tke areseece e f s lease aepalstiea af Mae 
t i l a a i a , the aeealatiea ef aertbers 
iaraaaeetk kess lec l iae l i s three years te 
see-thir l i ts 1*72 akaalaace ia Trlai laa 
Uke , Teras. * peal esperiseat vitk r i e r l l a 
larseseatk kess le l ica te t tkat bass f a U e l t e 
rearelece ssceasfsllr at s t i lsp ia leasity ef 
2000 lb/acre, bat at 1000 lb/acre sass bass 
seevBls* eccarceJ. Tresla i s eeeoseeetlc 
ial ices aaeeest that eess sere re ts ise l by 
baas at kiek t i l as la leas i t ies . (batk) 

<J*2> 
soeere, T . , aa* n. ftseatss, Tariatiea ef 
• taateerit falaes ef •siekoe Treat »l»el saaples 
lacakatel eater Differeat ceal i t leas. 



<1H> COST. 
1«77. • » l l . Jap- Sac. Sci- r isk- , a ) . JI1-JM 
Fna>Ht>r Mskaria* Sxpeciaaatal stat iaa. l a i lo 

I r a c k , Biifata Prafactara, Japaa) 

Stattecrit aalaas af raiakaa troat iacabatal 
at »tffaraat t n a n t i n s oare loaaraiaal at 
xar> t iaa aal JO. * 0 , W . Wo. aal 1»» aia 
aft»r traa^far to aariaas taoparatares. Tka 
c**aa* ia kaaatocrit aalaas kacaae saallac at 
l»w»c ttayirataraa, aacaaias stasia fac to 
ais aftar traasfar ta 9.1 c. (ST) 

C»C| 

<)U> 
Sartaa, T . I . . 
utcassaa 

Tka Craatk sal aoaolasaoat af 
Raalo) Paasaolt. 

JorlkT, 0 . . oatiaal coaiitioas t 
faraatiaa ia Sl»» aariNLIS Papa 

a* Raiatic Spara 

1*77. «et . Bar.. 24, 1»-2« Claiaarsit* af Osla, 
7aol<w» last i tata , asla, Poraa*) 

Tka aotiaal caaiitiaas far taa- ialactiaa af 
a* is t i c aaospaw faraatiaa aore s t a l i a l . I t 
a n foaal tkat aasiaal saarslatiaa (avarl? 
I) 1)*) arcars a i tk ia • • kr A n siaola-laperal 
tkallas fraaaaaats, afctaieal fraa aara tkat J 
aaaks a l l oraaiaa alea*. ara trsasforral ta 
f r « k aaliaa at a laasi t r af lass tkaa ) s 
!•>(»•*» cells/ao a l . otker aatiaal 
o a l i t i a a s ara: a liafct ietaasitT afcaao 1090 
l a • , a lay laaatk af at laast 15 k, a 
taaaaratara af 21 ta 72 C, a* S.O ta t . 5 , 
asaolarita »90 ta MO aOsaal aal aarickaaat 
a* taa saaaatar aitk a i t rate . pfcaspkata aal 
iran-tOTl. Ilatk) 

• i c l i i r , I . , Set saaa 1 teaaUtien ia UOCCttaitl* 
r>7M« ( l a V r Liales) (kaisoptera: l i k e l l a l i l a e ) . 

v*74. Moaatoleiea, 5, M5 -K3 (•aiaersitr af 
t o i l , 0*sarta»Bt af sr*toaaties, last i ta ta of 
- io lo j f , Laaa. Saalen) 

n » l i f^-cycle laratiea of tka iasect, 
L f r o * » « ; ' I » D J t U , ia keo pools ia soatker* 
Sartaa aas eeaerallr tkraa roars, la last* 
of M coaaiaatioss of aketeaariel aal 
teneeratere, taa «roatk of later larval 
iastars (except tka f iaa l eao) aas retar le l 
at 19 13:11 at a l l tasaarataros ( IS, 70 a a* 
25 C), eftile l » 1*.3:*.7 aal t t prolece* a 
hiokar freotk rata akicfc aas positively 
correlate! aitk reaoeratara. Differeat 
results «ar* oataiael for 20 C aal LB « : • 
aal 17.7:* .} at l i f te reat tiaos of tka Taat. 
Paris* tka f i rst t k i r l of tk* f i u l iastar, 
t*e learee of leaeloaeeatal retarlatioa 
occarrie* akaa tk is iastar aas rescfced ia 
eosstaat or lecreasia* laT-laaatk*, stroaalr 
i iereasel aith pkotoaeriol ia tka iataraal 10 
11:11 ts 1». ) : * .7 aal tka l i f fereace kotaaaa 
lost aa4 skort-day raspoasas iacraasad aitk 
taaparatara froa IS to 25 c. ( t K I 

<J«i> 
aorsa, ! . » . , ksaazts of tka Xooaeoaraakic 
Distriaation of CkUiatCTts (trackrata -
fot tani laa; . 

1*77. t a l l . M r . S e i . , 27, «ao-aa7 ( a a i w s i t r 
of toaa, Oaaartaaat of looloat, (ova C i t r , I t ) 

Tkraa asasets of tka aaooraakic dlstribatioas 
of sairaiaa eraks ir. tka aaaaa CWtinrtCS 
ara axaaiaad. Taa lartaa of C. SttXMS. tka 
saaeios aoat saccassfal ia taaaarata satars, 
cia aaitkar htteh aor aolt sack kale* r> C, 
aal faaalas ia tfca aoctkarlr far t of tka 
t i H i apaaa oal» Aarlaq tka »ara m w i . 
l . i t i t a 4 i M l Jiatrikatioa is apaaraatlr 
l l a i taS a* tka offsets of naaar taataratata* 
oa l i r r a a , ratkar tkaa vis tar taaaarttaras. 

1«77. Jaar. tn- Sar. l i a l . l e a l . (Ba>tk.l. M , 
at-S) (SaiaarsitT of slasaaa. •aaaxtawat a t 
aataar. Clasaaa, Scotlaa4l 

aata of aaaalaaaaat of SMCtSSaa SBTICOJI ia 
laaarstor* caltara aas aa«araa4 ta aa ralata* 
ta aatac taasweatar* aa< oas vacr ra»i4 at 
25 C. Satacfca* kraackas a.c»a at tka saaa 
rata ia caltara \» ia tka saa at rr iaaa 
•arkar. Saa Jaaa :«Iaa-l, Baskiaataa. CraaU 
rata aas iaaaraalr acaaartiaaal to tka aaaraa 
of f a r t i l i t a , aaoatatiaa kraackas araaiaa a» 
ta f i i a tiaas fas tar tkaa fa r t i l a aaas. 1 
vary raoi * oraatk rata a«s aksaraa* ia taa 
aaa ia tka sariaa. fa l l iao aarkallT — tka 
alaats kacaaa fa r t i l a is Jalr m* kaaast, 
saaa aftar akick tka f a t t i l o aartiaas aara 
* * * * aa4 aTiftaa aaaT, froaaklT caaatitatiaa 
aa aff iciaat aoaa af i isaarsal . (aTCl 

<J«7> 
Sanaa, T . I . , tealaaical txaariaaata « i t k 
s iKUii i •ancm. 
1*77. Jaar. Bar. f i a l . wsa. 0 - » . , ST, 13-al 
(Tka Vaiaarsitf, Baaartaaat af tataa?, Clasaaa. 
Scatlaa4| 

Ia caltara tka araatk af katk aaraliaas aa4 
aaaatatiao kraackas of SMMSSW aaTIcat mm 
aaaliaikla at a aatar taoaaratara of 0 C. 
Craatk iacraasal »itk vater taaaaratara aaar 
tka raaao S ta 25 C. (ST) 

O M > 
Sat aiaaa, i M l r a i a of tka U.S. taairoaaaatal 
Pratactiaa kaaacy Cklaciaa aal Tasaaratara 
gaal i t f Critaria fac aator, Tolaaa I . 

1977. taaort araparol kf Icaloaical l aa lT i ts . 
l a c for Cliaaa f lac t r ic las t i ta ta , aaa Tack, ST 
(tcalaqlcal aaalT*ts^ l a c . , U M l a t a a a , ST) 

Tka raaort saaaarixas tka rasslts of aa 
aaal fs i * of tka cklaciaa sa l toBparatara 
soctiosa of tka >.$.<- taviraaaaatal pratactiaa 
loaacr'a •oaali t f Critaria for fatar* ( ta l 
•aok, 1t7«). kpproxiastalT 250 paM icatiaa* 
aal aacaaaats aara raaiaaol. Tkasa raviaa 
saaaarios ar* pcoaild la tolaaa I I . Tka 
aatkors caaclaaat tfcat (1) iaforaatiaa Ixaaa 
froa tka l i taratara ia tka t a l took ratieaals 
sactiaas kal l i t t l o l i ract rolatioa to tfca 
praaaloatat c r i t a r i a , 17) tkara ia l i t t l a 
failoaca oa tka aUl ixat ioa of tka staalarls 
oa a sita-spacific or aaaaric aasis, t a t (3) 
tkara »ra saay ci ta l loa lacaaaistaaciaa ia 
taa ratioaals sactioa. Taa actaal aftact aa 
tka officacf of tka arapesal cr i tar ia is 
l l f f l c a l t to assoss, kaaaaar. laportaat, 
aaa-cltol aatartel l a palatal aat. (SI) 

Bat f laaa, t f for ta of laatal tisckaraas froa salf 
Poaat oa tka Taaaatatara aal ( i o t a of tka loaat 
Iscaakia t iaar . 

1*7). Pt-257 *»0, tat loaal Tackaical lafaraatiaa 
Saraica, Spria«f ia l l , T» ( lariraaaaital 
Protaetioa loaacr, Saraaillaaco aal taalraia 
OiTlsioa, Ukaaa, CM 

Taaparatara aal k io lo* ic i l staliaa of tka 
tacaakU tiaat aal *aT» f l o r i l a , aara 
coalsctal kr parsoaaol froa f t l ' a 



•s 
<»»> 

Servellleac* t i t ftaalysis Divisiea te r ia * 
19T7. Oa Jaly 20. 1977, tisckarevs free I W 
Calf »oeer steea electr ic f «c i l i t y t l M i M 
lata tk * tscaakia l iver iacreeset sarfece 
n t « i n a i c M a n t * J3.9 C at a traaaact m 
ysrts tevastreea fraa tk* aaiat af tiackeree. 
Tats raarasaatai l i . U iacrees* ever 
aaaiaat teaeeratares raceree* eastreeB free 
Ma aaiat af t isckere*. l a Seataacer. at 
saaaliaa statieas taaestrwaa fraa tk* aaiat 
af lisckeree, tkere aara steal ficaat 
rvtactiees ia taa t ivers i ty af I W 
iavvrtekrate faaaa aa< taa f l a n as ceaearet 
witk t lversl ty at aastraaa statiaas. 
Tavartekrate sraaaisaa taaaa ta te ietaleraat 
af keatet aatar aere entirely eksaet fcsa 
saaeles cslle=t*4 * M Tarts tevastreea fraa 
tk* Calf faaar aaiat af tiackaree. TW 
pertakytkc f lera at tkls sea* saaallaa araa 
aax c e s t u i * * ky keat-reslstest klea-ereee 
a l e i * af tka eeaes asc i t l lTOt l * . M tka calf 
»»*»r aaiat af tlsckaree aat far tistaaces *f 
t> 1 a i l * teeastreaa, tka aaetet tisckare* 
fraa Self raaar iacraasa< rscaakla l iver 
attar tesseratsres t a a laaal vkick aas 
latkai ta f isk U f a . I t i s ceeclaeet tkat 
tisekareas f n a tka Calf raaar steea e lectr ic 
fact l i t * ara caasiaf taaaee ta tka aeaatlc 
f lara aai faaaa af tka tacaaki* «i<*r eat 
tkarafara ara sakjact ta akataaaat aatar 
stat* aai fetarel n u l i c i s far keatet aatar 
tiseksrevs iata tka eaklic aatars af tka 
state af r i e r i t a . (ST) 

tlaa-araaa aleae tkaa tka aakeatet aatar 
ceaaaaity. Diateas sere tka teaiaeBt aleaa. 
•afaacks aatakaliaa fata ie t icatet tkat tka 
caatral statlee kal a sieaif iceat ly laaar 
specific rasairatiaa rata tkaa aitkar tka 
keetet aatar ar a l iaaat ic stat iaa. 
CaseBaity t i f fareaces Bay keve keea tka 
caasa. teeet aa tka ekaaical eat aretectiaa 
ta ta , Tkeaas t i l l teserveir aas caesiteret 

streetc. |ST| 

aaaaaailar. »-»-. Tka Lita l i s ta r r e f tka Skiaar 
sarfacnk n i n w i s m acettsaTk ciaeeas, la 
kaakeia lay. ca l i fara ia . 

197S. r isk , t a l l . , 1*5. 107-11* (Califereie 
Daaartaaat af r isk a>4 Caaa. Steckcae, C I | 

Tka skiaar sarfaerek eeealatiaa ia kaakaia 
•ay. C a l i f . , raaees tkreeeaeat tka kay aet 
arrears l i a l t e t aaly ky kiek teaaeratar*. 
Skiaar sarfaarck lef t tka arpec raackas at 
tka kay ska* tka teeeeratere kaeaa ta aicaai 
10.S c . la tka lakaratary skiaar sarfearck 
saiateiaet ia aa aeaariea t t e t eke* tka 
taaaaratara acciteatally *ac«teat 10-S C. 
|ST» 

<JT3> 
Oeilvie. D . * . . aat ».L. O i l i e r , Dantiaa af a 
DOT-!atecet skift ia tka Select** taaaaratara «f 
t t l aa t ic Salaaa ISIUIO SaLM). 

<JT>> 
* y » r » . » - . Tka trfacts af Saaa tetereeats aa tka 
SraatO it n n s c n * aouiTICt Bast, faiataaaaaf. 

1 » « . <as. tat . rasa. ( r i a . | , 1 ] , * V M 
fTaiatrsity af Ralsiaki. Daaartaaat af lataay, 
b l i i i l i , r iaUaal 

Ccaat* af tka rlaaktaaic aUtaa nTZSCHk 
WtS»TtC» aas slaaar at 15 C tkaa at W C ia 
•raariaaats ataasiaa tka araaaisa ta taar 
i a t t r a a a u asai » i t \ a r alaaa ar ia 
taa-caaaaaaat airtaras | 1 : T|. Tka aara 
i a k i k i t i a * af tka taa taaaarataras is clasar 
t j tkat af ' iaaisk aatars ia saaaar. fiakar 
c»acaatratiaas af ssliaa Aasaiyckalata aa< 
s9<iaa tosacyl salakata aara talaratat tkaa 
• f satyl triaatkylaaaoaisa kraai la . 
Csabiaatiaas aara ataarally aara kart fal tkaa 
aalr • • « at tka saaa caacaatratioa. larci 

<J71> 
C' l ry ia . S . r . , xsaacts ef lasaraair-rasar Statiaa 
latcractioas: Saaa f f facts of Raat aa 
rkr*i:o-Ckoaistry, kafsacfcs Icaioay, sal tlaaktea 
aatabalisa. 

19W. n . o . Tkasis, oa i rars i t f of RUsoari 
| i a i * t r s i t y of nlsoosri, Calaafeia, «0) 

•a iaaastiaatioa of 2< •kystco-ckaalcal 
a* riaatars, alaattoa aatakolisa, sa< tka 
aecraal, eaaaesitiaa, aai oatakolisa sf 
ksfaacks (aariakytaa) vas carr ia* sat froa 
my 1970 ast i l Octokax 1972 at Tkaaas l i l l 
asstar voir, aa I t l t ka caaliaf raaarsoir. 
• • t a r taaatrstara saa riisaX aa ayaraaa of 
7 . ) c across tka aaaar stat iaa, altk a 2 C 
iacraaaa ia tka ara of tka rasatasU 
rscalTiaa tka i isckarfa. Tka kaataf offlaaat 
rasaltad la a aatanta lacraas* la t a rk ia i t r , 
aa lacrassa ia tka aarcaat sataratiaa af 
<isialvat atrfos, aai aaiatasaaca of akoat 30 
ka ef aanaaaatly lea fraa a t ta r , a ratscrt 
alatktoa arotactlaa tatactat ia 1972 I M 
a t u i k a t a t t a caataasar aasaata af tka 
alaaktoa. *ka taf racks Is tka kaatat t rot 
k i t a laraar aarcaat aa* ceaaoaitiea af 

197*. t a l l , taviraa. Caataa. T a i . , I t , a»-t» 
( ta irarsi ty af aastara Oataria, laataa. Oataria. 
Caaa 4a) 

Caatral aaoaryaarliaa salaaa *M9»s»i ta 
•cataaa-caBtaiBiat vatar far 2a kr kat a aaaa 
salactat t*Ba«ratsia af 19.1 C, akaraas f isk 
tkat kat kaaa s ia i lar ly »%9»*t* t * St rak CDT 
kat a e*a» salactat taaaaratara af 2J.« c. 
Tk* SDT-iatacat eUvatiaa ia M l K U i ! 
taaaaratara rarsistct far at laasc aaa aastk. 
i t s i t aat saraa aaaks tkara aas *o 
t i ffaraaca kataaea tka • * •» taaaarataras 
prafarret ky tka DBT-arpasat aat caatral 
f isk. Tka erataal ratVra af taaaaratare 
salactioa to caatral levels say rat i act tk* 
t i e * aecessary to tetosify DBT staret ia tka 
tissaas. (ST) 

OT*> 
0 1 U , I . U , aat A.L. statkolea, taviroaaaBtal 
Stress tat lekavior: lasaoas* Caaakil it ies af 
w r i s * r isk . 

197S. I B Secoat Joiat O.S./OSSt Syaaosisa aa tk* 
Coarrekaesive lea lysis ef tk* taTiroaaeat, osf t t , 
•askiavtea, DC ( lot aivaa) 

Caasoes ia kekavior aere aset to saeser* tk* 
effects af teaBeratare stress oa tsa palsaic 
saacies af f i sk , klaefisk (rOtaTMIS 
SXLTlTlir) aat t t l aa t i c aackerei (SCCtftl 
SCOmitS), aat oae jeaersal saocles, tastoa 
(TiVTOC* onTIS) . Tk* retaaaae af katk 
* * l *« ic aaacles ta ketk a arataal iacrsasa 
aat tecrease ia teaaaratara was as lacieas* 
is svlssla* sseat. Maiiasa craisiaa *t*m4a 
aere reackat ky laveaile klaafiak at 11 to 33 
C aat ky m a s t i c aackeral at 20 ta 22 C, 
several tear*** kale* letkal levels. Is 
tesaeratsre reackat stress levels tka fisk 
sckoolat M ki*k sseet ketk tay aat siakt-
la coatrast to tkosa saecies, act iv i ty ef 
taatot tacrossat sat •ssociatlca aitk skaltar 
lscreaaat as taaawatBra lacreeaot f r o * 
accllaatiaa levels it 19.1 to 21.1 C ta 20 C 
I t 30 C act ivi ty tiB.<aiskat s t U l fartkar 
a i (faressive kekaviw. «aa i *e t ia* veto 



• a 

< I T I > c a n . 
ntoca l - i s n 

Paricts af arastiaa. Cyela i a »» U c traatkiaa. 
P i * . u n w H i n m n m u t . 

OT5> 
M » , •_ ;_ , aat J.o. l i e * . I n m m af • 
•raskaatar Scalaia ICOTTSJ COCHTVS CVKUISI l a 
?*S)a*fatar». 

1«T7. Tcaax. aaar. r isk. sac., l a * . t * - *» ftka 
Jakas aaafciss a» i»«s i ty , Ckasapaafca lay 
last i ta ta . Saltisar*. BB; falca tttinaJiml 
Sciaa:as. Sortkkraat, IL | 

Traporatara talaraaca, aaaitaaca aai 
acafarsaca af a froskaatar scalpia, t O U U 
D S a r r n cfiCUIS ara toscrikot «ac fisk 
areliaatat ta caastaat tooaarataios raaaiaa 
•rao 5 t a HI c. c r i t i ca l tkaraal aaiiaa 
n r i a * fraa 21-5 r fat f isk acclisatat ta 5 C 
t> 2».» C far fisk accliaatat ta 2t C. 
laciaiaat appar l a tk t l tooprratara* raaost 
fraa 11.3 c ta 2J.5 C. Tk« a l t i s a t * asoar 
l t tka l taaaarataro sas asprasiaataly 2».S c. 
trattaaco taapatatoras raaoat fraa 15.2 C at 
5 r ta 21.5 C at 15 C. Profarrot 
trasarataras far 5 c aai 15 c-accliaatat f isk 
atr» • • • ! 12 C. rosatctiaaly, as* tka f iaa l 
arafaraaaaa aas akaat 10 c . Clatkl 

<17»> 
Cxa. » . * . . Csltsra Stasia* aa latactiao af 
Tatrasaaras as4 Taair Saksaaaaat •oaolopsast ia 
t»a Pt4 »l«a M l t r Sf ta*1» H K U N S I (asraayt 
Scksitx. 

1 W . aataa. »ar. . 20, 25-12 (Caatral Salt t 
' a r l u Ckasicals *asaarck last i t a t * , •kaaaaaat, 
lat iai 

T>i» ttaasit iaa fraa tka totrassorsssisl 
n i t m c m i rtrw.aaos* pkas* ta tka 
aiaatasoial pkasa af ISPItaeoPSIS l l l l t l aas 
st a l i a * ia aai alas 1 caltara. n u m n c i l 
• is iatscat ta fara tatrassarsssia ia 
axaatltf ky a at l laa lsa ia a i t ra ta ar 
paaspkato sssar start toy caatitioss i . a . • 
»r> i t «s< » to H l iak t : lark cycles at 1500 
t i t flaarascaot l i ak t aat a taaaaratara af IS 
C. »t taa liaoratioa tka tatrasssras 
atraiaatat t a «i»a risa t a a 
n u n i W I a - l i k a tkal las, tka apical cal ls 
of sklck srstaca* safarsts tkat raaasklat 
taasa af kSfUtCOPSIS i f tat taa saaiis. lasts* 

<177> 
Palafiao, p . * . , Tka tf fact af trseaic aa tka 
Tirraal Talaraaca aai Sarfiyal af assjy kttcsat 
•askallaaaa fry 1**01 M S O O I M I C T I . 

1»75. n.». Thssis, Stata Osiaarsity Csllaos 
(Ststa oaiyaralty Callaoa, M f f a l e , «TI 

ataly katckat sssftollsaaa f t f aara raisa* ia 
uaks costaiais* 0.00. 0.05, 1.0 sat 5.0 ppa 
tcsssie as satiaa arsaaita |ka(s02| at a 
taaparatara af 15 C !• ar - 0.5 C| sot a 
sketopariat af 12 soars af l lakt t l tarsst iaa 
aitk 12 kaars af iark (1.0. 12:12|. 
Ttaparatora talaraaea af f ry , c r i t i c a l 
Tkaraal Mai-lass, (CTt), ass sisslf Icsatly 
ratscat ay asaaasro ta t rsa i i e . fey talaat 
at arsaalc caacaatratiaas af 0.05 pas or 
araatar safforal 1001 aortal i t r tariaa or 
start.1} aftar sala-sa. Caatral fO.OO pas) 
f r f ksf a skarp Irop is CM lar laa sals-sp, 
•acaoa act la* faatars ta< caatlaaaO ts 
aatolof WKaallT. | t « U | 

n n . ra l ia saaaatol... i t s . 
Staartsaat af aaalaaa. Caya. 

• * -7a reap* Callaoa. 
• ikar . I a t ta l 

lasastiaatiaas aara sooa aa aUtforaat 
ksoatalaajical sacasatars ia • H M H I I J I t ] 
pessiUS at too oasitasaaatal tassorskoras 
l i t ass J2.5 C) aa* Uf faraat aariats of tka 
kraaciaa cycla. Taa rat aat akito kloot c o l l 
coasts, kooaalokia caacaotratiaa. aaaatacrit. 
sjcac. total klooi aolasss. aat aorta at klaot 
aolaaas oaaa sioaif icaotly kkajk walaas sat 
•c» sat arrtkracrta sarfacas saaa tea oaloss 
at taa kiakar taaaaratara ast tariaa tka 
kcoatiaa aariot. taa kiokar aalaas at kiakar 
taaparataras aat tariaa. tka kroatisa aariat 
aay rafloct araatar pkysical act iv i ty ast 
kiaaar sacaaalic rata* . (katk|{STl 

<J»> 
Paparaa. I . , aat ».». Xssrasr. Stotias as 
n e t SI US UtPtCIS Irayar fCyclapiora: 
rxoasiUtaal Parasitic os Striaot tass. K i m 
StUTTUS. frso tka laaar Ckosapaaas t a r . I . 
• i s t r iss t iaa . U f a Cycla, aat Saaaaaal Ikaataaco. 

yaTt. Caa. Jaar. l a o l . , 5«, »a»-a« | T i r a i s U 
last i ta ta of kariao Scioaco, Clancastor fo is t , »»l 

laforsatiOB aa taa t is t r iss t ios , U f a cycla, 
aat saasasal aaaatasca of tbo capapat. 
tPSaSItSS U t i a c i S , parasitic as tka t i l l s of 
looor Ckosapoaaa lay stripat kass, N O O t 
SkUTIUS, is prasaatat after a 12-aaatk 
ssraay. Taa oasrall praaalaaca af E. 
UOtkClS aas 9** to a l l lacal i t ias saopla* 
sat i t aas faast ta ts as asrykaliaa »» i t s 
kast: i t aas sosa foaat is sa l ia i t iaa fraa 
o.t ta 32.0 ypt. ncasius usucis ass 
prasaat aat rosrooactiaaly sctivo tkrosskaot 
tka yasr, ssfforiso aaly a tasparary saaatcos 
is aos pratactiaa at taa aaaiaaiaa af tka 
viator. Past isaasiss of stripat las* s i l l s 
ky isfsctlaa larasa accarrat tariaa I p r i l sat 
Osy; sisor paaks aara also rocaroa* tarias 
Jaly aat OCtosac. Taa fraa-liwia« staaa ass 
astisatat to last as laaa as sis soaks tariao 
asrly aprlsa. faratiaa af atsar 
osvalaaaaatal staoas ass also aatrapalatat. 
tttasats ta roar larvoa ia taa laaoratary 
post tka sataaaapliss staoa fsilssU Lsrvaa 
caalt ko kopt for s sssiaaa of 23 says aftar 
katckiaa i f f a t ssssaplasktaa ast kapt at 20 
C ia riaor sstar of i t ta 10 sot s a l i s i t y . 
tkatk) 

<30t> 
Psraat, J .P . , sat T. craack, tasistaaca af taack 
iaorn.05 t s r u t s t . | to saMoa saenssa »l 
Taayaratara. 

1*77. csk. lak. ty t rokia l . •sstocsas f / r - ) . i, 
59-72 (taiaarslts foal Sakortlar. laaarataira «• 
tcepkyaialaala teisala, Taslaasa Csoas, fraaca) 

Variatlass af saaa pkyslslsaical factors sora 
is «ast last at i s rasck aftat colt skack, t a l t a 
t « -5 c ffrss 15 to 10 C) or salts t - -10 C 
(fraa 20 ta 10 O • Tka cslt stock t o l l s t -
5 C sss sssily ssasrat. Paaartaalaas, tsr isa 
tfco sccllastlas arscass, tst fisk saalt ta 
psstlcslsrly sskisct to aaarasslss. Tfca colt 
skock to I ts t • - W c csssst as isssitsat 
sor ts l l ty . Tka ssolstssl tkarssl af facta sea 
cksrsctsrisst ky csrsafcysrsta tat 
kytta-sisaral sstskaliss tlatarkaacas. Ustkl 

<J70> 
pasJoy, o . f . , itasatoloalcal statL/a is PaUtioa 
to tsairoassatslorasptratsrs »•* Viffsrsst 

<3t1> 
Psrkar, • . > . , *asposso of taa fsaf t i ta I t t t S 
DOfStUS aslssa (fiptasat Csllciaaa} to 



<Jii> 

<Mi> art. 
T H r K M i n H i Saliaity ef u m l lear ia t M i t t . 
1<TT. »k.» Tfcaais. 121 a* . faaiversitT ef 
l u t e a l s at K k m - C I U H i a , ark** * . H I 

Ike avaajaita. ItaVS •OSSU.IS, raise* at a 
caestaat teeeeretare • * 25 C skews' a 
asi 'era l r ki«k rata ef saraleal. l i t t l a 
a tnss taiscei kr aaawr ceareateattees a* 
• a l t s . rasai treatk a( aaaetic eteejea. »a* 
aiaiaaa cease* ia reareasctiae aeteet ia l . a 
caastaat teeserstere af 21 C ie laye i 
e»**l*ee*Bt ar itaat a tars , aei acelaaeal 
eaaasare «a Xke ia)acl«aa af facta a* M C I . 1 
oasteat H C arcalaratei eaaeleessat ay aaa 
say eai taaaaal a aacerate keat atraaa. at 
25 aei I I C. larvae eeeeleeei ta aeslts U 
e*4ia aitk 2S.SM aaa M C I . kat i t s i a i tk ia 
K i t i t eaila castelaie* » . • » * aaa MCI . 

<Js7> 
tar tar , a . c . ».«. set t , eai f . straaa, Tka 
reteet la l far Salt I ka i l Crak rre isr t iea 
• t l l i x t e e Mste i t f f laaata free raaar naa ts ia 
tka Calvastes M r Sfataa. 

1975- »tee. 2Mk aaa. caaf. Saatkaast. • * * * . 
caaa < f lak Case., 219-222 ffaaas M l M i v e r s i t r , 
Seeertaeat af s i l i l i f s aei ttsksries Sciaacaa, 
Call aaa Stattee, Tl> 

Ma* crake, CaUIa-aCTCS n n i n , scackes ia 
cases at iae Siffereet ieesi t iee katk aitk 
aai aitkaat a r t i f i c i a l kekitets aere raaparei 
far ereetk aai ssraivsl la a paaar pleat 
eteckerse caaal eei ia a aaaa. Ser*i*al aaa 
•taker far ecaks ia tka aaaa kat araatk aas 
sieaif iceatlr ereeter far tkaaa ia tka 
ileckeree caaal. a r t i f i c i a l kakitats 
iacraesei sarriaal af craks cal tve* ) ia tka 
i l scleras caaal kat kai aa affect aa tkaaa 
casei ia tka aaaa. Ia tka lesera»ecr ae 
stsaif least ilffcceecas aara feeei i a aaiakt , 
ciraeece a U t k , ac aaraiaal af craks sslectei 
at raseea ia raeari ta eelties car ls eei 
placet i a iseivisasl aalt iaa ckaakars at M C 
aat aaftian teeparateres 121 ta 2* C | . Ia IS 
i»r» tka areata** iacraaaas ia carafaca alack 
f>r i a iU lcea l craka aara 52. 2 1 , aaa las far 
s t a l l , ferealle, aai aak-aaalt crate , 
resaectlaal*. Crafca, a l l atlas peelat, 
seltet aar l i a r at J» C tkaa at aekieat 
teapetatarea 122.2 *s 2S.i aara ta f i r s t 
s a l t ) . I raf t kaiatay a l ra cases aitk 
i e t t * i t s a l aaltiaa; efcaakara i s ptepasti fa t 
tka caaaarclal prscactisa af sett akall craks 
ir keatet ef f leeat* . f lats) 

0»1> 
Parker, I . e . , rmt I . Straaa, tafaacka aai 
Saiiaaat realise latas ia riea-Tkcessk laserla 
tacaiaiaf a Met at t f f laaat fraa fepsr Caltastas 
•ar . rasas. 

l « n . la ».». laaa l t , { t i . l , R a c . las . M a t . 
• a r l i *a r lcs l t . See., T, SS1-SS9 (Tasaa • * • 
•aWera i t r , •eparteeat af M l i U f a aai riskerles 
Scieazs, canape Statiaa, T i l 

fatar af eitker 2», 2S, M , IS C ac aakiaat 
fraa tka ilstasres caaal af a paver plaat as 
aayat talaasfaa tar aas a « M ta traaakaaaa, 
flaa-tkraaaft a f M t l a mmai •» cal tara 
astaariaa aai aarlaa araaalass. aafvacka 
aecraal ass iaflaaacai ky tasaarstars, 
W l i a i t T , aa i apaclaa ca l ta ra i . fai laaatatlaa 
n t a a isa ta tka sasalasaatal fsa i fs f sf 
araaaisas aai alaaakla« fras tka isfascks 
c t M s a l t f aara aa ta 7 a l / l / i a y . M a l a a U a l 
f>al iaf aai sscaaautlsa af aailaaata l i a t t s i 
araatk aai araiactiaa af iataaalaalT cal tarai 

aisas kr laaariaaj i i taaaaai aayaaa lavals 
aai araiaciaa aaaarakic aaksttataa. 
Orsaaisas akick faa i fc» arasiaa caa aa 
aftact iaalr asai ta a ia ia isa i aasastrsta 
faalias ia aaricaltara aaara^iaas. 
I latkl farci 

<isa> 
tat taa. B.S., Skart-Vara Tfcaraal lasistaaca af 
laaaa af 1 * saacias af Craks fras taaat Ssaai, 
aaakiaataa. 
WIT. r isk . M i l . . TS. SSS-SSS (aatiaaal sariaa 
riskaraas sacvica. •actkaast aai tlaska riskarias 
eaatac, Saattla, Sal 

laaaa af M saacias af craka aaca aakiactai 
ta tasts tkat s isalatai tkaraal strass 
• •sa i ia ta i a i tk »taaa-a—acai alactsic 
i^tatiaaa. la aaat aackaaajac t a i ' s , tka aaat 
aaasltiaa saacias. tka kariaa karait cemk, 
rscssss acussasas. aa i tka asccalaia crak. 
m i H i m s lusaxaas, t i m i t s r a i i at M 
C. tka i r TUB'S aara alsa a t 21 C. Tka TISa 
af tka a tana ISB crak. cascca skCISTra aas M 
C Ika TlSM af atkar saacias rsaajai fraa M 
u » C . l a a siaalatai tkaraal alaaa tast 
tka n . M af saaaa raaajai f ras 2k t a Ja c far 
a t-kr asaasara aai 2a ta 12 C far a 2 - ta 
a-«r asBssara. I*T| 

<J«S> 
racarsaa. r . s . , roitTSTtSS • t l s s S M I ! , a lata 
•caaa Alaa ia Csltaca lectacaraalaa. 
Sarscsrsacaaa fas. a a * . ) . 

t a n . M t a a . Sat. fSaa4.|, 1 M . IS-as (last i t at 
far Saaraalaatar, H taa la *a . »aaa art | 

r a i m m s K I B M U I I fsaiakal Saaaaaaas kas 
akaaa a i i rac t tfaa af U f a kistacr tkraaak 
aaaaral aaaaratiaas aaaar isriaas aats af 
caltara caailt iass. Tka Best aaaatlaaaaat af 
arect f i laaaats i s astsiaai at Isa 
tasftratara l» ta S c i , aki le kisktar 
tassaratara 115 CI atrcsslf iakikits ta t 
facaatiaa af ersct f i laaaats aai alsa affects 
tkair BSCBkeleey. Tkara i s sat as aaasiaa at 
aeck lscalaa alaaa tsa sacfaca af tka 
Blerilacalac ssarasaias aa arensesly 
assasai, M t taiska's ssarassias ssat ka 
cassiaarai a sacas af seacaaejie. Tka 
taaaaaai- eaaitiaa i s ratket class ts tka 
aaaara •asjn* aai SOsscuass. t aa* f a s i l r , 
taracaryaeaaa. is ycaaasei t a ceataia tkasa 
tPk.»a tasa, a l l af akick kaaa traa la i rs asi 
• fsssf is l kraackia*' (satkl 

<m> 
Paakala, r . k . , McraaaTta-Miakrta Maasss aai 
r r s i s r t i v l t * ia aa Baiarass (tOSTTU • • ) » • 1 . ' 
Caasaalty-
1977. Jaar. I s * , sar. H a l . r e a l . ( S a U . l , M. 
21V22S fssctk Csral iM State •a iasrs i t r , 
•a ls isk, a t ; Miaat ic tsteariae r iakarla* Caa t a r , 
• taa far t , K ) 

SBCisas sssaa-axaasi klaaaaa af tka eeleraae, 
fOsnt l U U l l , aai i t s aalakr**s ass 
aaasacai Is Sarck. far iat lees is 
arsiaet lal tr af eslsrsss aai aslskftas ai tk 
aaaaaa acsssslr ass casssi kr fsctsrs 
aaaadatai a i tk t l s s l ksiskts. Mtaa sf 
akatasrstkasis sf kstk sal erase a a i asislrtss 
lacrsasai a i tk iacraaslaa tesfarataca ta as 
asrastetic aalaa at afcick tke arstas ass 
I i«kt aataratai . Oatlses far katk ass lsss 
tkaa 29 C Iacxeasiee saasar taaearatacas 
aacraaaei selaraaa Uassss. • dess 
ralatiaaakir aas arrarest kataaaa arissrr 
ara isr t ia l t r c*elaa ef sacraekrtes aai 



«•*> ear*. 
•aiskTt*s. r»rci 

OST> 
m k a t a . * . » . , r r iaarr rce*act ia i t» . •isselee* 
Steaale Carves rsrrat iaa . aa< aatrtast Transact 
is aa *ai»kvte-•alarass I M t R N » B I ( t | s n t H . 
t * M . r » . l . Tkesis, aertk Caceliaa Stat* 
••aiwacsltT laarta Caraliaa stet* aa iarrs i t r . 
»«l*iak. K i 

T»» klesess. arwtertiaitT. aa4 eketesvataetic 
ctjaaasa aC eetecaas l > l takt aa* taaaaratare 
•as aaesacvl la a skallaa estearise srstee 
s»ec *ee*fert , Tart* Caretiae-
netasaatfcecic rates ef Batk aai er ass aa* 
aeiakrta* iacceava* a i t a iacreesiss 
ttaavcatere ta aa asTsrtetlc sales skate *%e 
saste* aas l iskt sat era tea . l a t a eaterass 
aa* eeiekytes echikite* a teeeeretere eetieae 
a? lass tkaa J1C. I seeattae tajaaaaa ta 
%i«X«r teaaerstsca aas alaa ref lecte* ia 
Maaass esssareaaets skick skea*4 secreasiae 
« 1 I T » aitk iacraesiae saaaai teaaeretares. 
a* at kissass aas aaa cars* ia *erck. |ST| 

»»t-r*«. J . J . , aaj J .S. Feat, Bissets** ansae. 
•Taeeacatera. Ssreiaal ef Teae* at Pisa Scaaeiae 
Sitas-

M7«_ »M-*»VJ-7«- i1J , teaireaaastal teseerck 
'.»>»r««->rT. 9eletfc. ss. M aa. (asrtk Batata 
Jttve *» i»*rs i t» . Vearteeat af taelesT, 'area, 
"5» 

nvrtaatiaas at i isselae* esTsea 
osreetratieas ae* aster tvaterateres ia 
•keir aatatal secvaiae sitas aara eeasere* 
tariaa -earta tkreask larva steees at 
»»rth»r« site frsot ITTITS). se*. aetias 
askrao aa* ser larta states af k laeei l ls 
fL'*<ms WCMraiVOJI aa* »eaeiiesee«s 
fl.»»o«s ci* to*«S| . i t aectkets Bike sitas, 
{issela*4 atraaa eeeceatretiees fraa cassias* 
aatsereseats 1 aai 10 ca free tka rettea 
raaae* fraa O.v-le.e e e / l i t e r , ae* eater 
tteacretares fraa 2-S-2J.0 C: aeerefe sally 
flerteatiess aere 1.0 se / l i te r aa* l .« c. 
f» t MaaailL ee* aeeeklssea* easts, *isselea* 
M r m ceaceatritiaes 1 ca fraa tka settee 
rtaaal fraa 2. e - H . J a « / l i t e r aat aatar 
taaaarataras fraa lS.e-27.5 c, a i tk asereee 
i » i l » Hart sat loss ef a.a as / l i te r as* J . ] C. 
la f i e l * eiaarieaats ta eateraiae ecstc 
efforts af a i t isf le eieessre ta lea disseise* 
asyiaa ceacestratisa*. toleraece *ecreeas4 
*raa aakrya to laraa staaas far aartkara aika 
aa< fraa aakrTa ta sac laraa staaas far 
k laaai l ls aai saallaaatk kass nUCMPmOS 
M L O n r r i ) . fftatkl 

aatars, S . . tka raaillaaatusts af tka taraaaaa 
e»l ( t n i t l l l » i t e a i i l l t . i : laa lra ls af Saaseaal 
alsrtsatlaas la tka Taaor lacKaaea. 

1977. »rck. risckaraiaiaa. (Sar- l . 27, 351-»3 
("a larrs i t r ef laaksrf, ( l a t i t a t far 
•Ttreklolaala aai risckaraiaiaaaasckaft, kaakara, 
carats ft 

rala sf tka laaar n » a tlaar akaaad a kiak 
iaciaasca af aaMaraal aafi l laaaa tariaa tka 
aaaaar aaatks. Taaar laciAaaea aas tea is 
•arias • • * f * l l > "»»ar aiaariavatal 
o M l t i o a s taaar aroatk skaawd a Aafiaita 
taaaaratara 4aa«a4«ic«: at • c arsatk 
st»faa4 aai torn taaars r«ar«aaa<; at 11 aad 
22 C aroatk aas r a a i i . (ST| 

<Wt> 
fa tars. C , aa* >. lacarz. t—aarataca laaaaaaat 
scsatk aa* taaaassiaa af laHacaal taaars is tka 
taraaaaa ta l l i scs iuk k K S I l U 1_). 
•nn. aaa. a.T. lea* . S c i . . 2 M . l a t - M t 
IVaiaarsitr af laaaara. last i ta ta far 
9r*ra»ialaar *a* Piakaciaa • • * laalaaxcal 
l as t i ta ta . laaaara. Canaan 

tals is tka ( lka astaarf. caraaaT. sfcasa* a 
hfctk iacilaata af a»i*araal aaaill>aas. 
Hst iact taanaal f lactaatlaa aara aksaraa* 
is tka fraaaaacf af aL<aciascai «a* taaac 
sisa. la sarias aa4 aatsaa, tka fraaaaacT 
aas laa, aa* tka taaita aara ralat laalT 
saa l l . I s aaaaar. taaacs taacfca* a aasiaaa 
la aatk fraaaascr »a* sisa. Za tka 
lasaratacr taaparatara* at IS ta 2? C 
raa i * taaac araatk. Taaaaratstas t f i ta 
c iak ik i ta* taaar araatk ami cassar taaar 
raarassiaa. J ST) 

091> 
ratarsaa. k C , •itrasaasc Trackiaa af Tkraa 
saarias af (lack tasaas. RKBOTrtaB aaa.. i a 

• i l l aasaraair, T a l l i n n . 

**75. S.S. Tkasis, raaaassaa Tacfesalaajical 
•a iaarsi tr ITaaaasaaa Tackaalaaical aa iaars i t t . 
Caakaailla. TSJ 

•isisas aa* aasiaaa taaaarataras aacaaatara* 
at f iaa laraaaaatk bass, tkraa saallaaatk 
kass, as* taa aaatta* kass f i t t a * a i tk 
tasvaratara-saattias taas aara 11.S aa* J1-4 
C, ».9 aa* » . * C, aa* * . « as* 27.9 C. 
rasaactivalr. (ST) 

<J92> 
ratarsaa, t . » . . I . C . t . Saiaaar. as* ». 
sraaakaraa, saaalaaaaat af ( t l a a t i c Salaaa IS1UO 
s a u t l C««s aa* alaaias aaavr Varia* raararatara 
•raiaas. 

1977. Jaar. r isk. Waa. at. Caa., Ja, JI-«2 
fBsaartaaat af tka taairaaaaat, risaastes as* 
asriaa Sarsica, l i a laa ica l Stat iaa, St . laaraas, 
taw traassick, Casass) 

i t l a s t i e salaas (siLao S l l i l l aaas aa* 
alaaias wata raise* aasar cet f i t iaas akara 
tka taaaarata aas STStaaaticallf aar ia* 
aitkar at f a r t i l i a t i a a , a t tka aaai aaa 
staaa, at at katckiac. Hactalitf aas aara 
tkaa 2M ia aaaa startai iaaa*iatalT aft as 
fa r t i l i za t iaa at caastsat iacaaatiaa 
taaaarataras at lata tkaa • C as caaaara* 
aitk SI ar lass at tasatratsras ef sara tkaa 
a c. i laaias tkat afa* at • C as* kiakar 
sara araaTessi*elr saallar tke kifsar tka 
taaaaratara. Tka aatiaaa taaaaratara traa 
f a r t i l i t t t i a a ta a*a aiasaatatiaa ass aaar I 
C. tra* aaas rears* at lever taaaarataras 
e s t i l katckisa sere la rear tksa tksse kstcke* 
at kifker tasaeTatares. This sire 
m f e r e a t l a l ass aaiataiaa* aa t l l tke falk 
aas caaalately akaarks* at a l l aasUatckiaa 
tesearateres iavestUata*. Ssassa *ecrassas 
ia tsaaarstsre at tke ere* aaa as* ketckiee 
sts<es lasaca* sarara ataaa af tka steals 
yelk ssc, reeeltiee i a slaver araatk as* 
iacraasa* sertal i tr^ IMtk l 

<J9J> 
m i l a s o e , « . » . , as* 1.1. s . ssackaase, 
tasairsterr Bakatiaar ef Lartaa af rear Seacles 
of tke f a a l l r ralTcastraae*i«aa ftrickastais). 

197*. rrasksater f i o l . , * , 3»7-3S3 l l i i w i i i t r 
of Beacastle saas Traa, »aaartaaat ef taelevy. 



a* 
<Jfl> 

<W1> COST. 
> m « a 

larva* af H K I N C M t U C**SVE»S1 aa4 
•BlTCIsnoaas n m n c i l i n i rraa f laaia* 
vatar aa* CTMOS ruv iass aa« • M c w n w u 
ItciCMatS fraa n U l vatar sar* salarta* fa t 
at a i r . Taaaa larraa a t * asssclat** vitk 
Ucrvasiaa rasas* af taaaaBMar* ia taair 
aataral aaaitats ia t a * « • » *•*;*» aca as 
akava. tsaariavstal aatvrsiaatias af lataal 
tsaavcataras, avar a tasaaratarw raaaa af *J 
t» 10 C. aa* iavastiaatlaa* aa vaati lat iaa 
rraaaaBci iaascata* tkat tka laraaa aac* 
i ac r * *s ls * l * tatwraat af taasaratara ia taa 
aaaa saraaaca. Taaaaratsras at vkick SM 
a a r t a l i t f accarra* aac* ». COasrtSSk, M.2 C: 
* . *U«aBaC«UT*S. 12.1 C: C. H.M1MX. f t . * 
c. IMI a. ncicowis, ».2 c. a m run*** 
aa* a . r u K W I H akaaa* iafcaaaast 
vaati lat iaa Batch aas l i t t a a af facta* avar 
vt*» raaaas af taaaaratara as* Olssslva* 
aivava aat aaa stiaalata* arrat lcsl lv a» 
attar f laa. rUCTvsCaHM C M 9 B I I aaa V. 
ntraasraUTvI aaa aat aar* activa vaat iu t iaa 
akiek vas aara aaaaitiva t * ckaasas ia 
taaaaratara as* * ia** lv*4 asvaaa aai aas 
• a c t * * * * * *T aatat f l a * , (katk) 1ST) 

• k i l U a * . »-» . . *.%. Caavvail, aaa O.k. laa. 
lakaratarr Sravtk af tar I T Javaailas af taa 
•aetata lack iaaatar t M O L i m l a W H I CTCOOS. 

1577. far iaa » i a l . "»- e a r . 1 , J». l t - 1 * ICStM, 
Oivistaa a f risaarias aa* acaaaaaraaky, avatars 
•aaiaaal takatatart . *artk Mack, vastara 
las t ra l ia ; CSIOO, Oivisiaa af aatkaaatics aa* 
S ta t is t ic * , aaaklay, las t ra l ia l 

Cravtk ia tka laaaratary a f j r l y Taaaaila 
f t v i i a a s l o a s i r e CTCOOS .raa tka last 
larval (aavrslvs) staav ta aaacaslaaMly 
tkraa yaars af aaa i s **acriaa4. Saaciaass 
vara k*I4 aitaar ia isalat iaa ar i a araaas af 
tkraa ar f iva rack IaOstars aar taa* , at 
caastaat taaparataras af M ar 21 C -M- at tka 
taaaarataras af iacaaia* aaavatar, vkick 
raaaa* aaaaallr kataaaa ' • - • aai 24. • c I I I 
f is tast aka*rv** aravtk vas at 21 C fat a »S* 
4ar aar ia l . at askiaat taeaarataras aravtk 
n t a s aVrcraasa* la viatar ar t iaccaasat i a 
saaaar. (ST| 

Mvrea, S . J . . t i f a Oistacy aa* tca l *« ica l 
taaraatics af t k * Cirtar* Ska* (SOMSOOk 
cmOTs***) is acta* l a ta , Okie. 

1077. *k .o . Tkasis, Oiaai f * l varsity p iaa i 
aalvarsitv, C i f a r l , Ofcia) 

a castlsaaas-flav, astaaatat rasalraaatar va» 
asai to Oataralaa tka rata s f atrsaa 
caasaaatlaa af M altsar* ak*4, oOfOSOM 
C I R H t m , raaoiaa ia siza fras 0.7 ta 75a.* 
a vat asas |*> ia vatar raaaiaa fraa 5.1 t a 
2».5 C. H i I s i l y raatiaa aatakalic rata 
!»»•) ass iaacrlaa* ay tka raarassiaa 
ataat laa: • « • (Bf 03/4ay)* 0.52*7 
* l t>s.t0l1)T(t*1.«117) («2«0.aJ). laaalt iaa 
rasaltatar* valaas vara esasMarskli araatar 
tkaa arvacta*. Taa avaaar a f asya i s M r i « 
vkiek aaaa Jai l r a i r taaaaratara aaa 15 c ar 
aara aecaaata* far J«f af taa var lak i l i t r 
aaaaeistsi vitk r**t>cla*a aaccasa. Caatav 
kataats vara l a t a l l a l far 1 aavaraaas fraa 
taa f tars skaviaa tkat ia avaaral, aravtk 
af f ie laacis* iaeraaaa* aa* aaaiai lat iaa 
afflelasclss taeraaaa* a l tk aaa. ItfCl 

<*M> 
Hatsrk . J . » . . aa* a . r . aaaa I . Sacvival «t 
tafactiavs aavataaaiatic •acrasis Ursa OaM 
•aaar Varivax kaviraaaaatal Caa*i«iaas. 

r»TT. Jaar. risa,. aaa. a*_ Caa., 
1S.S- f lak aa* s i l U i f * Sarvic*. 

tT . Saatt la. Sal 

11*0-VM« 
•a risk 

sakvacatiaa a f iafactiaas kaaavaaaiatic 
aacrasis virss p a t ) fraa vatar at a aa* 10 
C caaalta* i a aalv aar t ia l iaact ivat iaa, kvt 
aakraratiaa fraa aaaas* kalascs* sa l t 
salaUaa CtlSSI aa* kaaaaaaiaa* f iak tissaa 
jasalta* ia t s t a l lass af viras iaCact ia i t t 
v i t k U 1 *mt*. Svxvival aaa as*, affacta* rr 
a« aataaaa * aa* a, aat viras is fact lv i tv ass 
aiaaif icaaUr ra*aca* at a* 5 aa* 9. attar 
karOaa— fraa 20 ta 250 as/1 fas Carol) * i * 
aat siaaif icast lr raaac* viras i a f a c t i v i t r . 
ss l i a i t r « is t iaet l» af facta* ZOO* aarvival: 
ataraaa ia a r t i f i c i a l aaavatar, f i l t a r a * 
asaaa vatar, acts, as* fa r la 's salaaca* salt 
aalstias IOSS) aaaallr raOaca* viras U t t o . 
Taa sMi t iaa at acacais ta «*iaaixa* aatar 
aa* OSS as* Otst rasalta* i a axraaaa* 

v iva l . Sarvival af I t n aas isvarsalf 
•1 t a (OSS caacaatratiaa aa* ass 

kast aaaa i t sas fraaaa i a aaasa 
•4 aitk I t f calf sacas. » i r m 

r ival aas aaa* a t *70 aa* - 2 * C. aat vitas 
iafact iv i tT Jacraasa* saaralT vitk aa 
iacraasa af taaaaratara aaava * C; 
iacraasiaalT aaar sarvival sccarra* at 15, 
21, 2* . aa* 12 C. rraasiaa as* tkaaisa •« 
m v ka* aa affact i f taa av*ia caataiaa* * » 
srstaia; kavi m , (raat iaa ia aaiaai«a* vatax 
rasslta* ia a si^aificaat lass af viras 
i a fac t iv i t f . Oath) 

<J»7> 
na»at*l-Saaxa, » - , J .s . fa ra i ra . aa* B.t . 
Uvarasoa, Ovkaviaral Taaraarat»latiaa aa* osra 
tccliaatiaa ia aa ( lactr ic risk CTsavTOS. 

1577. Ciaac. C a l t . , 20, »•©-•»» (Oavt. r i s i a U 
«a* t i a f i s . , Oala Oarizasta, OS, t rax i l l 

Taa iaaal taasaratara aas aatarsiaa* is s 
tactical ara*iaat far tka fisk CIOOOTOS ia 
tkraa sariss a f asaarisaata, sccliaata* at 2k 
C isaclas I aa* I I I as* at 1 * C isarias I I I » . 
Ia sarias I , tka aaisals rscaiva* faa* a* 
l iOitaa. Xa sarias IX aa* I I I tka faa* vas 
eaatral la* . accliaataa at 2* C tka Uaal 
taasarataras vara 2*.20 aa* 2*.17 c, 
si«aif icaatlr * i f faraat far aariaa I tut I I 
rasaactivalT. acclisata* at M C tka Maal 
taaaaratarc aas 2».*1 far sariaa I I I , 
sissif icaatlr *Ufaraat fraa tk* iaaal 
taaaaratara vkaa acciiaata* at 20 C is sstias 
I I . Tka flskss aaiar tkaraal sraiiaat aara 
lass aaarasaiva la ta t r i ta tT aaiatasaac* as* 
lass 41saarsiv* la tka iaaal tasaaratsra. 
Tkara aaa araatar rasistaac* af CIMCTM ta 
avt aat fras tka kattaa «f tka aaaariaa tkaa 
ta siak, vba* taay ka* f ixa* tkalr t t t r i t a r r 
4sria« accliaati*a at 2i C aa* 20 C 
raaaaetivalT. fkatk) 

ratakkiaa, l . f . , aa* X.* . sakkavaava, Sass Oata 
sa tk * Oialaar af *ka Saas*a*s OMOTaaUl 
COITOnrtlk as* O. i m ia r r iaar 'a ( ta* Saa af 
Mrmm). 

nn. tv. now, oo, 202-210 mot, 
nativastsck, O.S.S.I.) 

Tka activa aravtk sf OOOOTMlI* COtfOOXrtBl 
aa* 0 . TCtts al*aa tka coast af t k * Saa af 
Jaaao aa staav aa* rscky oraaaas at 5 ar • ta 
20 a 4*atk accarriaa ia I r r i l t * 4aaa alaas 



? • 

•sea la aaaaec at eater t t e m a t a t e * ef 
n - aet steas eatiraly at kiakar 
teaeeratores. (**Q 

w i n , »-» 
• • I * »f 
peii frees. 

Pkysielowy ef risk leaiajaaaeat: 
•ate • * * i t s ta.« ireaeeetal 

salsa arises c t U a t K eeiel aa< aa asistiae 
ceaceatratiaa facta* eaasl. Basalts ska* 
teat altkeaek tk* n a n a t r e t i e a teeter eeeel 
is a la Mate f a * siaale lekecatery stasias, 
taa ealse arives rekssater e t ie t i s oecassery 
t a lea at ike ke«k tfca aaeiltaoe aa4 t i a « 
•ar iat lea e k a m i l la tkia f i e k i s t a i r . N U 
i i a i r l w u i l resale* as* caJcaletieas far 
Ca-M eei sa-Sa ara eteseatsa. ( le t at 

l*T». ta Tfcirl stt ieaal sects*** «a tBtrelaaaat 
• iaataeaeeat: sectioa miM—eeseerefc ea« 
'-eeelleaca. l -» . Jtest a ( t i - l . tcelaaical 
laatvsts. I»c . . aa le i lk* . ST. a». 7 * t - » a tkefcaa 
aeyaus eaieersity, seyartaeet at Haleey, 
•a l t laer * , as| 

rts» asset ekysielatlcally ta iacreasiae, 
*a*ir*eaaatal ueaaretece aai/ar aarreesiea 
M | r a ky iacraastaa t k * eoafcer of 
circslat iae arytkrecytes, leeeria* 
erytfcrecyte e r e u i c efcesefcotas ea i taarofcy 
iacrtasloa tfceir fceaeelakia eayeea a f f i e i t y , 
ek t f t ia * I W as aaaiaaa ef tkeir fcaeeaiefcia 
sefceait caeeexatisity, leaeciae kleai as ta 
aat ia is* taa otker afcysieieaic ear setters. 
• s i iecreaalsa ar eatataiaiae eryoee 
ealeaiiee, at taa t ia tae i terse— a t tfca * e l 
• « M M ia tiaaaa ea as i tk* esaaeeratoi 
*r*e«t af area si? ekesafcatos at l a * as 
n l e e s . H n c aiaat iatakaa caa fcoea 
i i f fe rea t af facts aa taa sass seecies, 
*»***« iae aa ta t lveel af eaeiraeasatal 
•taetatiea ky tka steclos is oaestlee. 
l a i t i a l iaeiaaeeeat a* easy sseties cas k* 
tka rasalt af a* i eak i l l ty ta eraeiie 
aleaaat* etyeea ta eerekic tissaas aitkar 
kacaasa af a teaeecary ice» ia tka 
•aeireaaaatal eryeos ac fcecaase tka aaiaal i s 
f»reei iata aaerrofciesis. l a tka latter 
cise, lacreasiet arrets eekt ia tka fara af 
l i c t i c acM aecaaslatiaa aai/ar societies af 
t r r caa casait ia saffacatias af f isk. (fatal 

r r i k i l , s . , aas * . laresa, kccaaalatiaa af 
i r n i u kf tka Cklerececcal I I a * SCtatWsats 

1»T». «rck •yirefclel. (eac.l/Saaal. • « , Z1a-22S 
rcxackaslaaak icaaaay sf S c i n o s , Xastitata af 
•ata»r. Trakaa. CSSt) 

Tka kiakast ascaaalitiaa af araaiaa kr tka 
IT— alaa. SCntkBaaf at»Mic*a»t , tasta* 
frsa • t a M C, aas kataaas » »mt 39 C. »ST) 

<»01> 
•r ica, » .« . , tt, c.T. mm. aa< C.t. Saitk, 
Okssrvatiaas af ClkSSonftl * I K I I H CaltaraJ ia 
tka *>ata4 t f f isaat aa* ilsckaraaa lasiaaaclUas 
af • Rsclsar faaat fasetac. 

ttTa. rrac. sa t i . Ska 11 f isk . sssa., • * , M - M 
I t i i i t t l i t f af Raiaa, Oraaa, "B 

U t r l c n ar*tar* (CttSSOSttt* n R i n c u vara 
t a f t a i fat M saatk* at faar sitas ia tka 
af f lsaat attar* aaat Miaa Taakaa Melaar 
r>aar kaactar i i Haataaaaa lay aa i at • 
o a t rat sita la tka talacaat kaaarUcatta 
t taa t . la aa aralaatiaa af tka tkaiaal 
aff lsaat far aasacaltara, caaaarisaas sea 
•aaa aaaaa tka sitas af tka af facts af kaatat 
af f t a n t as ayatar fraatk aas e»a4itlsa, aa« 
tka aataka >M tatastiaa af aaaas-ny 
t t i t t i a * rsf tatael i fas. crsvtk as< aataka a f 
rs<iasaelUas vara skaaryat ta k« aceaiantaf 
• t tka aaraat attar sitas. Oksatval 
rariatlaaa ia eascaatcstiaas af saaaa-ray 
t s i t t i v j rss^aHclUss Is tka Halsaiesi 
eaasaaaat af tkis stafy a t * easasrai a i tk a 

<a«X> 
tr iaawl, « . » . . aa« a . c Iraka. Ckaractatistics af 
a Bartkara rik» Ipaaaiaa y a a i a t i a a . 

WTi . S is . a«at. M t . I 
• * . is p. aiiscaasia sai 
•asaarcas, M i i a a , BI | 

cas Tack. k a i l . . «a. 
at af Bataral 

Tfca aactkara aika saaaaiaa aaaalatkaa ia 
Cilkact taka w— stasias i a l i t * M i 1 » a M 

aataraiaa ckaractacistics af aartkara aika 
•aaaalaa kakitst . aaia aMi t i aaa l kaaakssaa 
as aaciy U f a kistacy. aaacrika 
ckaractacistics af tka raaaaias avaalatiaa, 
aaa sataralaa tka axtaat af aajkar kartsst af 
tka i»a*aiac aaaalatiaa. tfca aaakiaaa 
aartkara aika saaaBiac aaaaoatiaa ia CHkart 
aaa U , oasar Ukas i m l n a i af X .SM. i .Mk 
fisfc s i tk akaat saa-kaif saaaaias as CUkart 

Iaaaacatiaa, ia ta tka saaaaias acaas 
U aU-Mrcfc aaa varies Jiractly a i tk 

aatac taasaratara aaa ica kcaakaa aa Cilfcart 
taka. tka aaacasa sas r a t i * raaaaa fras 1 
faaa la ta 2.S-2.J aalas. U a t H 1ST) 

«8J> 
a « U t , t.. t . t . t«kar. k-L- ka*cias. aaa « .« . 
Saaal, ak aas kaaaaalakia Osyaaa s f f i a i t y ia 
•leas fraa tka ka tare t i c cas U S N A K H S 

1*77. M a r . Cia. U a i . , H. 77-M rcaatafta 
kssaital , sailoraa, •assart; saiaacsitr af kakas, 
karkas, •aasact: Scriaas laat i ta ta mt 
acaaaoaraaky, U Ja l ia , Ck: aassscfcaaatts ssaaral 
•asa i ta l , aastaa. U ) 

Maes' ea is tka astacctic coa OMSSsSTlcns 
BBtssn) as) l a taa n t a m O T S aaeciaa, 
eccarriaa at - t -S C, i s astraooly kiek «r.2 
ta t . I | . Tfcis saaaocts aas ertaaas e4k»s 
|1W«| sesal far tka tasaarataee-ak 
ralatioaskip ia cels-kleeoa* eartatratas. 
tka klaas af ». U « M S I ska*** a lee eryaea 
s f f ia i ty (» ssk M of W.S ss as st aa k. l« 
oaf -1 .» CJ. aasaita aeraal i a e i tca 
taoeeratsra aas » • sa js i t i s i t i as , fcleaa t sak 
JO lacraasef asly s l iakt iy skoa l i es fisk 
aare teeeeratere stresjo* ( » • - • C | , as kactaa 
acUet ic mt s raaalt ef eeltet leasl stress 
Iklee* aa 1.11}, ar iaari ly ss a ressIt af 

serreeses ia klees k t f teeals. 
nsnas-klaaiss ereeortlaa of "atriaaos" 
(cefei-ter-free) salstisss af • - MBSCH 
kasealekis e*re seasates i s attaaats te 
elaeisatr uc aalacaUr aeckaBlsss is* * l *es 
is tfca fsactioB af •ka r ieaeat. Ifcstk) 

•SJsaessl, t.t.. •osairatery Satakalisa m4 
tsaray kaaalraaeats af takrys, larval aaa 
Jstesila eosatsU akitofisk, nOSORM 
ainuasen. 
1 « » . r k .a . fkasis, atsk t ts ts asieersity, 
a. latsk Jtste ealvetsity, lease, 9ti 

112 

Tk* eaaar eatiaea toseeratare far askryealc 
t m t o f M i t af seasUis yfcitefisfc ess « C, 
aai far tka east Talk sec a*m^t was » ta 12 
C. keeereeUtiae ekeeryei is isresa 
fe l iasisf lacaksties st kisker teaetratarea 
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• > coar. 
• a t * aeepe lass. *r» ataarael i t ies. aaa eae 
e i i « « ! tviaaiaa. ttek aortal i t las ef eess 
c n n > 4 at « c aai kiekec. rearer 
espeadUere skeaa* a defici t at • aa* * C ac 
M a c eelT. aeeee*iaa; apea tke eetke* ef 
aaasaiaaaat. sctiaa eetakedisa aad m n far 
act iv i ty aara klejk at a u * 12 c caatara* 
i i<k I aad IS C. Staadsr* aetaasltss a—til 
iacraasa* at IS C. Tkere a i l i t t l a scape 
f»r acttatty at »S C- CST1 

<aoS> 
Baasea, * . » . , J r . . repalatiee MataaT af 
Parasites a* stripe* " e l l e t , aacit ctrssLeS u I . 

« M > 
a*ic*eBkeck-tUak*. • . ! . , 
Mseasa. 

Teeperatere aad risk 

UTS. i r k . stack, risckereiaerk. 
Me-is7 isaiaersity ef Saaackaa. 
Xeelae;y-earesite>leer Iastitete, 

. 1 . Be- K . 

f l 
aat aad ceerse af fisk diseases 

• n cecrelate* aitk aatac taaaaratara. last 
fisk parasites eal assets af iafactiaa 
deaelep a i tk ia ea-tiaea taaaaratara raaeas. 
Tkes* eptiaaa teeparatares ara aepeadaat a n a 
dissele** oetsoa caacaatratioa u 4 s e t « 
?el let iea. Tka laaaaa respease af tka fisk 
alsa kas aa aatiaaa taaaaratara. t i l l 

M r * . Jeer, risk M e l . , * . US-taa |e* i * * rs i ty 
af -*»re)ie, Caeeecatiae txteesfcaa Service, 
ltk*->s, c*| 

"»» pat ten af deeelepeeet af aaaaaaaaaa 
treaatede aarasitas af yeecliae sel la* traa a 
Saaraia salt aarsk aas stasia*. 
HCT*ecrrUias W I K W H I I I aas aast aaaaaaat 
•a aa l la t ia • •waker akaa tka aiaiaaa ait 
teaperatea* aas IS c. Tka far salt as aapeare* 
t» iacrtaaa as tka f isk appreecke* apaaaiae; 
o s t i t i s * ) ia f a l l . roiTCi.ITBa.ea. •acn .U I 
Utaas i ty aas kick ia eerly spriea;, reackia* 
a peek i a ei*-Bercfc akaa astaariaa 
taeparateres aara IS C ac lass. Iafactiaa 
sis laaast d arias; tka aara aaatks. 
etisMcrnis •tsn.vs »>mm ceasisteetiy ie 
l i l a saaaar. •fcrocaTTttrsnaMiqcn.is aas 
•essrvei aa yaaae-ef-tk* year aal lat ia eerly 
saaaar «ai m M I C H C e m i BaCBlClBTBa ia 
0: taker. Tka last taa species eccsrre* at a 
I»» iateaasity aa yearliee aa l la t . I f f ) 

r e e l , c . c . , species Mvarsity ia laaatic 
llicreecesystees. 

1*7*. » . l . Tkesis, 7J as. (saivsrsity af 
Bertkera Calsratal 

Tka ralatiaaskia af aaalraaaaatal ceepWiity, 
increased pleat aatriast levels, aad 
aaairaaaastal s tabi l i ty ta tka s access leeal 
species d&aersity af aesstlc aicraacaarstass 
aas stasia* at M C a i tk 12 kr/d af 
flaarascaat aaf iacaaaascaat l l sk t far fiaa 
saatks. I f tar 20 seeka, Sa kia is af 
eresaisss aara eresest. testakl* systess 
aara cooled ta 12 C at raadsa iatervals af 1 
t> S days. Tkls ceased aa affact aa ssscies 
diversity, t iversi ty calcsleted eaisf tka 
Skasaaa-aaiaac iates sseeee tkat lacrosse* 
f laa t aatriaats decreased saacias diversity 
aaa eaviresseetsl coeplerity lacrosse* 
species Maarsi ty . rrrci 

<ee7> 
teUMaback-Kliekr, t . B,, aaatat I f f laaats aa« 
n a i r t f fact •aaa tka Hasakara Batar. 

1*7*. I a tka laflaaaca af Ea*irsaaaatal ractars 
spaa tka Baa I t k af r iskat , lalckaaaack-f l l a ta , 
n.B. C H . l t « . flsckat Vaclaa, s ta t tca t t , Saraaay 
( lal«<rslty af Baaaekaa, Xastitata af taalaay aa< 
Ryarakialsay, earaaa raaaral laaakl ir) 

xasaaal kiak taaaaratara H a l t s far 
atUtaataca af caaraa fisk ia apaa attars ara 
srasasaa. Tkasa ar t IS C 1B alatat aaa » c 
ia saasar ia salaaaia aatars, 17 c i s aiatar 
aaa 2* c is sassar is a l r t f asters, m» I I c 
ia aiatar aai 27 C ia ssasar is cyarlaU 
a l tars , skort tars kaatlsa sp ta 20 C skoal a* 
sat last laaaar tkaa S kr a say. (Sf) 

<»r»> 
Bast tar , J .B . , aa faairaaaaatal taalaatiaa af a 
Baclaar paaar r taat aa l a ta Cria: Saaa aaaatic 
.ipacts. 

iSTa. Pk.». Tkasis. Okia stata Bainrsi tT lOkia 
stata ta iaarsi ty , Cslaakas, Oil 

Oaar 2S«a f isk fraa Lata t r i a , raarasaatiaa 
2a ssecias, aara tasta4 ta ia tara ia* tkair 
f isa l taaaaratara prafaraaaa. r i aa l 
acafacaato aariaa ky spacies, saasaa, aaa 
saa). a l l aawcias tastes) preferree1 

caaaarataras akaa a aakiaat ( v i a e f a l l , 
s ie ter , umt spriae aa* . tkerefere, aeaM ka 
at tract** t a tkaraal «isckacaas 4aciaa tkaaa 
seasaas. Ssaaar taaaaratara praf«rea*a aera 
eeeresiaetely aakiaat lake taaaaratera ar 
i l i a k t l y kiekar, i aa ica t iM iaaifferaBce ar 
s l iest attractiaa ta tka aeripkary af tkaraal 
fisckarees aa* rapalsiaa fraa tka kettast 
areas. I t e t s l ef IS2 f isk represeatia* 33 
saacias aas teste* ia keat stack, as* e*3 
fisk reercseetiae 22 species aere testa* i a 
ca l * skack asaerisaats. Basalts ia* icata* 
tkat tka akselate aalae af tka skack 
taaperatare aas aare iapartaat tkaa tke sis* 
• f tke tasperatsra ckaase. Basalts ef tkese 
tests eere esa* ta pre*ict tae effects ef 
tkeraal tiackaraes frea tke BaTis-lassa 
•aclaar Peeer £. - t ies ea tke Lake t r i e 
f iskerr researce. Pkyta* aa* xseplaaktea 
saeslatiass aa* aster esal i ty psrasetars aara 
alsa seasare*. (ST) 

s*raal*s, B.S., Teaperatare ss a traxiaate factor 
ia Orieata;<» lekaaier. 

1<7«; 1*77. coar-TtoaSa; M a r . risk. kes. M . 
Can., J», 7J»-7» ireaasylaasia State Bai*arsity, 
•ialeajy Daaartaaat, f i l kas- tsr re , H) 

Tesracatara sarres as a praxisate factor 
few, eslaepost, si«s st isalas, ar d i rect i» ' 
factor} affect Ue lecetwter respaases af 
f lakes, iltkeeek teaperatare caa alsa sere* 
ua a* c l t isate ecMeaical factor, ss is 
kekavieral tkeraert ielat ioa, soatkeraal 
tactics say ia torn* cases seaside tk * 
a l t lsate adaptiaa or acaleeical »als* af a 
teaaaratare rasaeasa; aom exaaples ara 
k a k i u t salectiea, iatrsspecific s i s * 
seer***t ies, iaterspecific aicka 
d i f fareat ia t iea , isolat ia* aeckaaiaea, 
acedater ata>14*sce, prey lecatiaa, escape 
reectiees, sad aieratiae* (tkeraaperiedic, 
d i e l , seasaaal, saaaaiaal. Caaaeraely, 
aeatkeraal variables Back as liekt iBtaasity 
ar aater daptk say act as accessary proiisate 
factors is tkereereatlatioe. Is sasaaia* 
alajratioBs, tkaraal reeaireaeats e f • * * * a ad 
larva* say take pracedaace ever tke (oftea 
diffareat) prefereada or eptlsa ef adslts. 
kltkosok tkeraal respaasas of fiskes are 

http://roiTCi.ITBa.ea
http://CH.lt
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<« t i> CJ»T. 
l a r j a l * i t u t r aa* sevcies specif ic, 
n n w t t t i c ea* other ckaaaes cea cccar. 
St see reaearetete- eas sera* «s aa 
aacoaditieae* reiefeccet 1 B eeecaat 
cssditieeiae, tkereal resaeases are .-at 
l ia i ted to staple H M M « «r teses. 
n « k « ( H l facters sack as efcetepeiia*. 
eircaliaa rkrtkes. carrasts. saeial aa* 
v iat ic iet*ra;t ieas. stresses, iafectieas, ar 
ckeaicats cam affect thermal resraases, aa* 
aar aeeeaat far sees lack ef ceaferaitr 
b»»eeea lakaratacr erejferaod* aa* f i a M 
Uxtrifretieas ea.4 tekaaiecs. (fcstk) 

< e t i > 
• • n i H i , » - • - , Tkeraal rsjsi l i t rat iea Petes ia 
*e l i t iee ta Start beat aa* Veeti laterj rreaeeacies 
ia Leraeaoetk electees*. I l C W r n n SU.MKCS. 

i«TT. Taaf. kisckea. r k a s i e l . , W«, U S - M I 
(?**-itTlaasia I tat a aaiaarsitr . l i lkes 'earre , H I 

relat ive fcaetiea aa* coolies; ratas vera 
*e t * raHe* siaaltaaeoaslr aitk kaatt aa* 
ooerceler beat rates ia bass sak facta* ta 
sal-lea iacreeses ar decreases af 10 ta 29 C 
is aakiaat aatar teeeeratare. Ceeliea ratas 
•sceed** kaatiaa ratas aa ta 90*. a ( tka 
e fe i l ik r iaa taaaaratara, kat eeei l ikr iee aas 
asaallr raaeW* saaaar *aria« kaatiaa;. seert 
aa* eaercslar kaat ratas aara cleselv 
svacareaixe** | t : t ) 4arie* kaatiaa aa* 
=a«Iia«. • *ar t as* eeercelar kaat ratas aara 
ereater far a eivea teaseratare deriae 
keetiaa tkaa lariea eaaliaa; keeeeer, tka 
i n i t i a l l y araatar ratas dariae ceelia*/ eap 
oa t r i ka ta te i a i t i a l l T faster ceel iaa. 
tawfcl 

<af!> 
••veal-!*, » .» . , aa* "-R. easterns, Teseexatare 
•references af *esr risk Seeeies ia aa Electreeic 
"*ere»r»»slatery Skettlebat. 
1«TT. Progressive risk Cal tsr is t , 19. 123-125 
(?»i«iTl»aaia state ttiversltp, aiolawr 
separteest, ( i l t a s - M r r r , N | 

Taaaaratara arafaraaeas of foer fisk saacias 
aar* stasia* ia aa alactroaic 
tteraoreaalatorr sfc?tt lakes. Tka eov. 
ttaperatare preferences (f inal preferential of 
t i e foer saacias aara: black crappie 
tro«otis <ic(on»c«u'ros), l * c-. cars 
(rr?*l«<is c i ' r i C ) , 2* C; ckaia pictere' (CS0X 
l i s * * ) , 2s c: aai paepkisseed (IZTCMS 
SI?"0S9S>. 2( C. tka species differed is 
tkereoreealatorr aracisioa as sai l aa ia 
f inal preferred taaaaratara, iadicatlas tka 
saecles-teecltic aatara af tkaraal kefcavlor. 
TPere aas l i t t l e iatraseecific aariatiea 
aseaa lndividaals testa*. Tka rasalts aaree 
»»l l a i t a tkasa of otkar ievestieaters asiaa 
different eetkods aa* epparates. (ketkl 

<au> 
revaolds, w . t . , «.». Tkeasos, aa* 1 . 1 . Castarlia, 
Paspoa ses of Toeaq Calif ora l* Croaioa, LtVltSTItS 
T t W l J , to 5rs*iaats of reaper at are ami l i ak t . 
1*77. caaaia, »o- 1 , iaa-ia» (Paaasflnaia state 
7aUers i t r , llol«*T Otpsrtaaat, ffllkas-larra, M : 
"Bi»arsitf of kritoaa, Bapartaast of tcoloar, 
Tscsea, t t ) 

la a laboratory tarperatare aradlaat, roaaa 
cal i faraia araaios, Lfiprsrwis ram, 
ark ib i te* a f laa l ao*al prefer ends* af 25 C, 
7 C lover tkaa tka f l aa l prefarea*** of roaaa 
U I t t H R fro* tk* asl f of cal l fors la . fo 
circadiaa rt irtk** i* tkaraal praferaace aara 

faaa*, aa* tka f i aa l Bceferea4ea eas 
aaa(facta* kr accliaatiaa taaaaratara. lima 
U Sklal la. raaaaj L. TIM1S aara streaelr 
attracted ta kriakt l iakt (laaak l a s } . l a a 
siaaltaaaaas apnea* aradlaat af taaparataia 
aad l i a k t , tka fisk seeat aara t i aa at tka 
arafarra* taaaaratara tkaa at tka preferred 
l iekt iataasitr- Taa lakaratarr rasalts are 
disease** to relet iae ta aksecaad f ie ld 
distrikatiaa aad paaaaakic raaaa. Uatkl 

»m. I . e . . stadias aa tka SaadUaaa rradactiaa af 
tka Taa Skel l , n i H coraaras Selaaeer. 

WW. 
dec.1, 

• a l l . r isk . kas. tats, aaaacr. kasaa 
• a . IS, 21-ei l l a t airaal 

Tap saal l free Usaa tar **a< 
eld-Octeaar. Tka aai a sasaaia< 
tka la t ter part ef Jaly ta tka 
akaa taa aatac taaaaatara rae< 
2a c . 1ST! 

fraa war ta 
1 accarre* fraa 
aad af Ccteter 
tarn fras M ta 

<tt5> 
tickards, r . r . fCd. l , • - » . ( Id . I t a r u U i , aad 
* . • . (td.J dcCaalar, laaaaratar* trafaraace 
stadias ia CaeiraaaaaUl Iaaact Issassaaats: aa 
oeeraie* a i tk rracadaral lecaaaaadatiaaa. 

i * K ; 1977. cmr-7a3««»; Pracaediaas af a 
Sfaaasiaa aad raael Diacassiaa kald at tka 
eertkaast risk aad M i d l i f e ceaferesce (aartkeast 
DiTi i iaa. iaericaa riskarias Saciatr) , lersker. 
Pa., ser i l 27, 197*: Jaar. r isk. las. a*. Cam., 
Ja, 72a-7»i (aaericaa riskeries Sadat p. 
aartkaast Diaisiaal 

Tka sraeeaiea aas kald ta kelp f a c i l i t a t e 
staadardisatiaa af tka aetaeeelaaias aaad ia 
eeairaaaeatal taaact predictieas. I t is 
iataadad ta sarea as a priaer far tkasa 
eefaail iar a i tk taaaaratar* praferaaee 
stadias aad as a tmuca at aa-te-dat* 
iafaraatiaa far tkasa actively eerkiaa ia 
tkis area af rasaarck. Tke flea tarsal 
papers carer tka felleeiae aasic areas: 
pbpsielaeical respaasas ta ckaaaia* 
teaaeratare, tkaaretical aackaraead af 
fcakariaral respeaeae ta tesaaratsre, a 
takaUtiaa af pakUskad resalts, apalicatiaa 
af tkese resalts ta iapact asaassaaats, aad a 
reaiee af lakaratarr epeerateats aad 
aatkadaledias. tikliaarapkias aara cal late* 
ta al iaiaata radaadaacp aai ta pre aide eaar 
rafaraace. Saaaral race aaaa da t ies far tke 
fatsra coedact af teaaaratara prafereaca 
stadias are prepaid , pal at s ta ka 
caasidared are: accliaatiaa, f iaa l 
prefereaca deteralaetiea, saasaaal af fects , 
circatiaa U l a l t rkrtkas, eater a s a l i t r , 
otaap as ladiridaal tast iaa, alsm/mam at tast 
seecieeas, feediaa ackadale, aaaaa aad sire 
ef tast tasks, coatrel ' - » pesitias af tacts, 
al]astaaat of f isk to ei .»r ieeetal 
coadltiaas, akseraatioa 1 teraals, aa* 
atat ist icsl raportiaa; of t ' t a . (ST) 

<a1«> 
tiaaer, r . r . , to Zraleetiioa of tko Istradactlca 
of r ior id* tass la te am oklaeoea •asartair 
•aeaieisa a Seated sff laaat. 

197*. U.S. Tkasis, Sklakosa State VaieeraUr 
(Oklakoea state OsirersitT, S t i l l a t t e r , CR| 

srovtk aad sarr i ra l of r iorids sad aartker* 
laraaeeatk kass latrodaced iato a f02 keetare 
caolisf reaerrsir, tooaer lake, Oklakoaa, 
aara easasrad. kltkoafk di.* '•reaeas ia 
orostk aad sereival of tko too sabspecies 
ssra observed, saall saspla sisee sad 



csnfltctiaa e x a l t s b*ta**a years aede 
eoapariseas d i f f i c s l t . ovarwiater sertal i ty 
aeria? ketk years * f tka stadw aas greater ia 
tk* Florida bass popelatioaa tkaa ia tka 
a*rtk*ra kes* poealatieas. Seraiwal aas 
•attar Isrise tfce waraer af tka taa aiatars. 
* sabastaatial difference w*s observed ia tka 
l istr isst ie* . a* tka taa s**se*ci*s. Bmriiq 
tka aiatac. Plarida bass vara ca l l acta* only 
i t tka Tfccieity ef tka heated ef f laeat , akila 
airtkara bass aara cellectad ia a l l araas of 
rt* laka. Catck rat as af Florida bass aara 
kiafcer tkaa far aartkara kass darise tka 
straw seatks, kat lsaar dariae tka n U t c 
•3-ttks, U-Ucatiae di f ferent ia l kakaaiaral 
respeases ts water taaaarataras witkia tka 
saae r«s*r * * l r . (ST1 

<*1T> 
* i t r k i e . ( . .». , Systesatics aad Haristic lar iat iaa 
in tka tet ter f isk . CMX m i H (Tatstar)-

1»T«. * • * Zetland Rieist. t f r i c . r isk . , r isk. 
Tack. Rep. "a. 1 M , a* pa.; sport r isk . I k s . , 2 1 . 
t i t (tew Zealae.t l i a i s t . l a r i c . r i s k . , skaaearei. 
•*e Zealand) 

a historical r*wi*e at tk* systeaatic 
l i taratara r f COPID03IT MUSS (Fersterl is 
•loeh sad Sckaeider, 1M1 aad m i l TITTsT** 
S)laed*r ia lickardsea, 1»ej is aiweo, aad 
these aoaiaal species at* syaeByaised. M i l 
W i l i s , tka taa Zealand kstterf isk, is 
described i H i t s far a, color, aas bekaeioral 
chaaees aitk growth ara discessed. *ar ia t i *a 
ia tka weaker af f in rays, seal* raas and 
wertekrae is skeaa to kaaa sisaificaat 
a ieat ie* cerrelatioa sitk saa sacfaca 
taaaaratara. (>stk) 

Pokerts, a . J . , aad " . J . S i l l . Stadias a* 
•UcerstiTe Oar aal Secresis ef sal a da ids. * . Tka 
Ristooateoloey at tka Condition ia Brown Troat 
( S l l » -»"TT» 1 .1 . 

t»7*. Jasr. risk U o l . , f , t * - *2 (Oaiwersity of 
S t i r l i ng , la it of Agnatic Patbobioloey, s t i r l i e g , 
Scot H a l ; g . * . r . r . risk Disease* Laboratory, Tka 
got he, weysostk, eaelasdl 

Tfca cl inical signs sad histapstkoloaical 
fladiaas of aa eleeratite deraal necrosis ia 
kreaa t ra i t vara coesared aitk tkesa obsermd 
ia salais tad saa troat ssfferiag froa SOR. 
There aara close s ia i la r i t i es is tka lasioas 
shown bT botk types of f isk, kat aora brown 
tcoat recovered sad tka rate of healing was 
tasperatare dependent, at loa vatar 
teanerp*tsres (lass tka* S C| healing of 
lasioas reeaired tao to tkraa avals or 
laager: at higher teepera tares (12 to 1* C) 
tka process ass cospleted ai tk ia seres to taa 
days. Is tko wild tka disease occsrred ia 
s e n a l l s aatara fisk 1* f a l l . (•etk)(ST) 

Robertson, S., aad J . lewln, tlooas of Serf-lone 
Distoss alone tka Coast of tke Olynpic reniasala, 
Rashiaaton. n i t . effect of Tesperatare sad 
niyae* Concentration oa Respiration of 
CRIVT9CTR0S MRnTVR is tke lateral ftrirensest. 

1»7n. l a t l . • * » . Seeaeten Rydcoftlol. fSer . ) , * 1 , 
201-210 (naiaersitr ef faskiaetos, Dapartaeat of 
Oceaasarapkr. Seattle, e* | 

Dark respiratloa r i tes of tke serf diatoa 
species, CRatTOCftOS »IR>T0H, acre aasssrad 
ia f i e l l eiperleasts tkrosokost a yaar-roaad 
stadr. Mtssteeeits of dlssolTad oiTaes «ete 

M e * br »ap!oyi*» tka Biaklar azTeae 
tackaieaa. Osraaa caacaatratioa ia t k * 
aasieat aatar kad a sieaif icaat aasitiaa 
effect aaea respiratiaa rat* at a l l 
teeaarataras eacoaatar** darias tka ceciad a ! 
stedr (* • ep te U . t CI . skea* • c , 
raspiratios rate increased aitk iacraasiaa 
taeparatar* as ts abaat 12.5 c. tkaa* 12 . ! . 
t*aa*ratare kad a setxiaeatal af fect . Ta* 
ralatiaaskip kata**a tk* ceejcestratiae of 
disselael aspeaa aad raspiratiaa rata aas 
coafiraed *sp*ris*atal lT kf ac t i f i ca l la 
laavriae or ra is is* tk* oiraaa c*ac*atratios, 
(tatkl 

* * * l s . 0 . » . . s. laaraac*. L. vaa • * s * l t i l c k . aad 
».f. laes, pacaatial !Uricaltac* Tiald of 
riaatiae Sa* Tkaraal P*a*r Plaats. Part I — 
%a*ral Stataaeat. 

T»7». la Rakl. J. ( E i . l . Praceediass af a 
C*af«r*ac* oa !a*raT free tk* Oc*aas- fact or 
PaatasT? k*ld ia la le iek. aorta Caroliaa, Jaaaarr 
21-2S. 1«T«. ssctk Cassliaa State OaiaarsitT 
Cast or for aaria* aad Coastal Stadias, la la iek . 
eartk Caroliaa. (pp. »7-S2J: lar^rt so. 7 t - i 
(laaant-OekectT -Saala^ical OasecaatnrT o( 
Calaakia 3a iT* r» i t j . ?alisad«s. « I : Tka CitT 
Taiaersitp of Bariaa sad ataeseaeric Scieaoas. 
Sraai. ITJ 

Raricaltare i s aat oalr caspatibla a i tk 
electrical poser prod act ioa ia s*a-tk*real 
paver plaats, kat i t i s a kiekl? desirable 
aad eceaeaicallT seasifele approach to tk* 
•a* r * r and food sitaatiea carreatlT faciaa 
tkr world. Tka tackaical faas ib i l i t r ef 
aaiataiaiae tka proper a i i iag of deep aad 
sarface water, aad kaapiao tk is sited k l < l 
at aa optiass daptk witkia tke vsptotic zee*, 
reaaias te b* dasosstrat*!, as docs a siaala 
aad iacipeasiwe aeaas of aroaias aad 
aarwestiae skel l f isk ia tk* opaa see. 
lacreesiae cooperatiea betweea tk * pc»«r 
* *e>* * * t * . ecoaosists sad aaricaltar ists 
iaterested ia 0T£C plasts is obwioasl* 
seeded, so sea-tkaraal power pi aat desioa 
akick esclades tk* possiklitr of saricalture 
skosld be adopted a a t i l t l * relatiwe 
coatribatioa of tke afiarej-prodactioa aad 
kioloeical poteatisl of OTtc plaats is 
eiaaieed carefal lr aad ia detail Wot I) 

<B21> 
•aasoa^k, P.J. , and t . T . Sarside, BTPoiial Deatk 
Inferred froa TkerBallr ladacad Jafaries at 0p;er 
lethal Tesperatares, in tke Banded K i l l i f i s k , 
roroatos DI *PR»*9S (i«sseat). 

t«77. Can. Joor. Tool., Si, 179S-171* (Balkoasie 
lalwersitT. Departsent of l io loe t , aa lk fa i . Powa 
Scotia, Casadai 

Saaded k i l l i f i s k , fOIOOLOS DIAPH1I0S 
(lesaesr), accliaated to 1$ C acr* ssbjected 
to apper letkal tesperatares ssise a 10000 
sis bioassar procedsre. Tk* iscipieat apper 
lethal taaperatsre (VTSO) was skoat 3».5 C. 
Ristoloaic eiaaitatioa of heat-treated fisk 
revealed so obaioss ia larr to tk* heart, 
spleen, trssk aascalatare, ere, sa i l s , 
iateosaent, or diotstise t rac t . 
Ristopatkoloar «t spper letkal teaparatares 
is described, (hstk) (ST) 

<*22>, 
Rosenbers, a . , Tke laolatloa aad Characterizatios 
of rstODOROliS RkLODDMRS, Sp. Row. selected fros 
tkt Great far fstearr as a Ralotoleraat Species. 

1977. Pk.». Thesis, Osiwersity of Res Haepshire 



<»r»» coar. 
fmintaity a* *ea •eavskira, sarkaa. • ! 

• i l « » l . t « l kectaria iselate* frea tk* treat 
»ir rstaerv. eea • aa*shir», ka4 a H a u i u n 
n e a r f«r ereatt seteaea * aa4 11 C aitk «a 
oetiaaa teseeratere W t n t i M aa* 14 C. 1ST) 

• a a l l t , " . . »epr**arM»» Cvcle ae4 recea4itv af 
vki»» • » « ia Ivwis ami Clark lakv. 

t«7T. r r m . tear. »isk. Sac., to*. «7-7» «t.S. 
risk la-f » i l 4 l i *e $»r* i :a , seatkeest resereeir 
lav*** t^atieas, claasaa. SCI 

"ho saaaaias e*ria4 af akita kass (soaosi 
d'TSors) ia laais » 4 clack Laka e«te*4e4 
fraa *»? te eerlv Jaav: xaaaaiaa activity aat 
i>*t iat«as* Jaria* tka last aaak ia !»a» »a4 
tke f i rs t wvw*. ia Jaaa. l ia iaae. aaiiaaa. 
<i4 a*aa *at«r tesparatares aariaa tka 
saaaaiaa aariaa* aaca. respectively; U . a , 
23.1 «a4 H . 3 C ia l « 1 : 11. J. 19-0. ee« I* .a 
r. ia 1*70: aa4 17.2. IS. 9. ee4 la.Tc la 19T1-
fSTl 

ceskiaetiea af skysical aasersace ea4 
ssiaaie* kekevier ta ecesite iafeeeetiea as 
Mtaa t ia l risk eatraiaeset ea4 ia»ia*eeeet 
aceailee* at iaeastrlel iatakes- Tasks aaca 
tealactea at tkca* teaeerateres |1S te 25 a 
aa* sis astac •elecit iee ( U te a* ca /s ) . 
risk leasts* raaaa* fcaa 1 . * ta 7.S ce T l . 
risk testes at klakar teeearatere* eskikite4 
iacrease4 t iaa far steesy seieatae ar t fac 
lapiaasaeet avaHaeta. Taesaretere ass alsa 
pesitieely carrelate* aitk aaiiaaa ssieaaesj 
spevaa ar t a i tk tka aaakac af karats 
aertecae*. cartas «r i f t -karat act ivi ty 
t tc i f t iee aitk tka carraat as* rater ale* 
esstreaa aitk a kacst af seiealael • 
laccaasaa aatac velocities reaelte* ia 
aacreaaas tiaas a* steely saiaaiaa aa* 
iepieeeeeat aveiseace, aa4 ratafia* 
f r i f t - ks rs t act iv i ty , laresc tisk aveiass 
iee-iaeeeeat leaser ae« ka4 fas tar assiaaa 
saiaaiaa aaaiis; aeeaeat. saaliar f isk skseaS 
streeeer csaataais a M saaa stee4ily far 
leaser aerieis at eesal aatar veracities. 
Iksareally aaaey Ballet aaa seat as* reascr4 
casasil i t ies far eseitiea aaistaaaaca late 4y 
saiaaiae) akick say eecrease their a t i l i t r ta 
aesi4 iSpiaoaeeat. (tack) 

<»2a> 
• « » l l ( , p., * . Lerearee, aaa J . Oliaar. 
Pspalitioa tyaaeics af Taaaa-af-tka-Iaac risk ia 
* P»s»rvoir •eceiviae seats* Eff laeat. 

1*77. In tssassiaa tka I f f««ts af 
?->»»c-fl»«t-Iad»c»4 I tartal i -r aa risk *aaalatia«c 
\rli ia Catliaaara. Teaaassa*. Bar ' " * • " 7 7 , » . 
in l in»l» |C4.) . raraaaaa rrass. Baa tar* ( t .S . 
fist i»1 a i M i i f a saraifa, Saackaast rasarasir 
Ir**s<i<Tatims, Cl*asaa, SC) 

Uaaatic yaaaa-af-tka-fair f isk aacalatiaas 
*tr<> saaflat ky t raal ia 197], kafaca 
s imi ' icaa t kaata* lisckaraas baaaa fras a 
Suits Caroliaa aaelaar fnt a lsat . aa4 la 
l«7a- l*7t , i f ta r tfc» f l a t t aas ia aaaratiaa. 
THraa aaoaaie faras aara Tallaa aarek i rnck 
•mrrsctas), kiaeft eraaaia crowns 
JIG*0J»CI>UTS5), aal saaflskas (aastly 
b laaa i l l , i r r o n s mcroci IWS). Tkcaalfia 
« i 1 cmrosoM rcTBieasr) aara iatraaacaa ia 
• i r l * 1*7a aal aac* lac l i l a * la tka staa>. 
tieraatas la aatac tasaantscas aata i s 
4ir»ct arosasrtiea ta tka asaaat at saaar 
ataarataA ky tka alaat aa4 aara araatast is 
tka 4»*a*r aatar. r»tck«s af aallaa aacck. 
Mack crapaias, aad saafiskas aacllaaa' 
kataaaa W7J aa4 197S. Catckas af faliaa 
a#rrh aa< kla=k eraaal«s aara klakast at tka 
o a t r s l statioa aad laaast at tka kaatal 
attar <i*ekaraa. Saafisk eatekas aara laa at 
a l l ssseiia* atatiaas aftar pant aaaaratlaa 
kaaaa, sat i t is aaelaar akatkac tka iacraasa 
i t una bars rasaltal fraa aataa af tka 
reservoir aaa otker u t s r a l ekaasas or fraa 
if* aaa-ialacaa iacraasa la aatar 
taaaarataras. •kcasafia sksa catckt* iU aet 
ekaaaa aoticasklr aariaa tka staay. Ikatkl 

<»25> 
Palifson, l . , Taaaaritara aa< aatar ralecitv 
I f facts aa tka Saiaaiaa rarforaaacas ef 
Tosaa-af-tka-Taar str iaal Ballat | ( « e i l 
ctnus5), spot anosToms utmras), ma 
Hat it k (Utooo* asoasorrrs). 

1«77. Joar. r isk. fat. N . Can., 3a, 23M-2322 
(lortk :arolisa Stata Oi iaaci l t r , Oaaartaaat ef 
loolaar, ta lalak, scj 

k*i«ai»a aarforaaacas of raaea-of-tka-raar 
strisaa aal lat (aaeil C i r i U D ) , spot 
(inOSTOROS MtTWlUS) , •»« plafisk (IkbOWa 
IHOffWIPfS) aara tastad kf aiaalalaa tka 

tapprackt, t . , 
ia Iasset tact 

Tka asaaaaaaca af taaraaaca Parsa4 
Taaparatara. 

r t ra; 1975. is Caaarass i a Caaaaa, ». SUoacak 
I C i . l . sckaaisarkart'sck* VarU«akackkaa41saa, 
stattaact, Saraaay; rack. l a t i . « M . Tfcaar. 
kasta. L iaaal . , 19 C*at fiasal 

Tka larval aavalaaaaat af aaastic issacts is 
•ccalarataa kt iacraasas ia aatar 
taaparatara. raaa saall taaparatara 
iacraasas |2 C) c«a laa4 ta saasaaallr 
iaaparapciata «!1astaaats aa< tkacafara ts 
tka astiactiaa at saacias ( r r s u IkaCIMTl , 
i rscnk C T H H ) . la tka sattiaa a f latkal 
l i a i t s caacaraiaa tasaararr paak* is aatar 
taaaaratara ar asraaa caasaaatiaa, tka 
lakaratarr ssrviaal aalaa alaaa i s aat 
c r i t i ca l aat tkrasaaUs akick caa altar tka 
•a iaa l 's kaaaalar skaaM ha takaa lata 
caasMaratiaa. fkatkl 

<S27> 
Sakaaarki, * . , aaa K. Taaaaa, Taaparatara f f fact 
aa tka taats-kccaaalatiaa aa4 rkakic laspaaaa af 
Touot mt is . 
1977. Joar. rratasaal . , 2a, 2M-2M Kraska 
l a i r a r s i t r , Baaartaaat af aialaar> facsltr af 
Sciaaca, fakaaka, Japaa) 

Tka areas alaa, roLTOI *aHW$S, saaaat 
pasitive paatataxia at ram taoearatara as< 
aeajatiae at laa 'eeperatare. taas stlsalata4 
aitk l i f k t ef iataraadiata iataasitr (eeeet i 
t 10(E»1| l s i ) . the aleaa resaaaaaa a l U a 
aacrasse is tka fraeaeacf «c caaaatiea ef 
f laeel lar ana—at la tea aatatiar ce l ls , t t 
rasa) teaaaratare, as iacraase ia l iakt 
l a t e w l t f e l ic i ted tka afwkic rasaaaea akick 
laatas sel f a tea aeceaaa, akl la at laa 
tasaerataw a eacraasa aa l i a k t iateaaitr aaa 
tke effective etiealee- Tse pasitiva aa4 
aasativa rsaaaieas ef tke aleaa raaaltel fees 
tke kr lef cassatlaa ef f laeal lar aavaaaat is 
f i e esterier ce l ls , e l ic i ted kr • • 1 acre«> 
of atiaalaa l iekt at raaa teaparatare ex i. 
oecreaaa ef atisalaa a t lea taaaaratara. 
(afC) 

<»2t> 
SaUkaaa, C L ia l t ia * ra t t iest* ael Haiisaa 
sreatk lates far Disteas i s aarraaasaatt lar . 



<*!•> 

<*2e> rawy. 
l*TT. Jeer. « p . ear. I U I . t ea l . (Beta . I . I t . 
l a e - i l l (TW ar ivers i ' * ef T i w I M i i . t ieleeical 
Stetisa. Traar'aaia. aaoty) 

Bielysi- a l u m e» H t t r n a c m ( B U I B 
F m . , cieve wi i r m i M a u jtrcsici cieve 
I *p* ter es **ee eere ereea ia teaks is 
reaaiee aaa eater paese-f ( n a a ieptk af • a 
•ar ia* fterck-Jaae. at 1»% af I k t ssctece 
l i c i t U u u i t r . ami at a rrspvrttsre raasa 
af 1 te r» c. n > eapeeeatiel areatk rata 
sts eiseeaetially re late* ee taepecatere at 
sar'ace l iekt Uteesi t ies i ( ) M M W 
ly/*ay. witk a Bailees af * - • 4iv.siey far 
MtLcrearu aai w» tiv./4ey far asTratestua 
at IT ; . sarfaca l i ek t iaaaesities fcelee 2ee 
ly/*ey ai«a a iecreese la tke areata rata. 
Tta erevtk tat as feaai far n i U W H I l seeaei 
ta eecaaaBss a l l tkaea seeaeree ia tke tar . 
tke aaalaaa eees ia tka »ey eelaa elaaa ta 
tkase i t i i i i i l ia tka i ta lys is eel teres, a l l 
caltaras skesei d a a r pkyaieleejical alsae af 
altreeea eaffcrleecy, as i a i i c a t e i ry ckeaees 
ia I W ratias ketveea cklerepkyl 1-a. 1T». 
aitraaaa, aei carkae, ekee eelac fraa tka 
eipseeetial pkese t» tka staraatiaa pkase. 
Tka c k l / R * rat ia skeaei a e-fel4 
teeeecatare-eeeeesaat iacrease fraa sacek ta 
Jaae far katk starves' aa« espeeeetielly 
ereeivc cal ls af katk species, ta 
S t t i r rawni tkls vss saiely iee ta aa 
iacraaaa ia cklerepkyll eeeteet. kat ia 
•STZIta*fXU ta a eaerease ia Ktt akick aas 
a^cseeaaiei at a iecreese ia carkaa far c a l l . 
* ceeearisee af i ia lTSis-cetterei 
aapelatieBS af StrUTMtlM (t« 17 C, areetk 
n t a * I . f i i v . / t a y aei a aataral cepelatiae 
af tka saaa saacias | t » 1 * C, erevtk rata 
t« l .k i i v . / i a y l akaaa* tkat tkey aara 
i le- i t icel ia ckaaical ceaeaeitiea. Metkl 

« 2 * > 
Saaltfer, P . * . , aei T.J. r i i r i i e e , a steiy ef tka 
Bistrlkstiee aei akaaiaaca af n*atSS larvae aff 
tka Sastkeastera Paitei States ia aa kttaapt ta 
l i ec t l fy Speeeiae Cravats af tka Breve Skrlap. 

1 * n . sastk caraliaa U l i l l f e aei nsriae 
sesasrees Bvpertseat tepert , 2< pa. isaatk 
raraliaa B l l i l i f e aai narisa Beseerces 
Depart seat. Ckarlestsa, SO 

Keats? larvae eat eastlervae aara aast 
akaateat eat alcessreei i a sprise eat fa l l 
aat laaat aaaaraa* i a a ia t t r . Tkey eccarre* 
prieari ly aaatk af 12 secrets sertk lat i tats 
aai ia tka al i -skelf resiea. n a salr 
statiaa akara R N I I S laraaa aara rc la t i ta l r 
akaaaaat aas is tka aift-skalf area ketaeaa 
JtckaaaaiUa aa* (aaa casaaacal, r i a t M a , 
akara a caacaatratiaa af ZIT'laraaa/IOM aj 
af aatar aas racerea«. aeaa sarfaca 
ttaaaratare sat sal ia i ty caal i t iaas far 
statiass eesit i te fa r PESltiS aara 2S.2 C aa< 
M.1J sat. |»atk)fia) 

<ax» 
Ssatarre, R.T., aai R.C. Ray, Seae ( ( facts af 
Taaearatara aai ssl ls i t r as vakaratarr-faarti 
teas «ai laraaa af rOLTaaCTTltS n i r a i S (»isee»: 
re l ra ts i iae ) . 

wm. kaaacaltara, W, >al-J5i (kaaaii last l tata 
af "atiae t ialaar, laaaake, • ! ) 

f f facta ef tessaratara aa i a a l i a i t f aa aaas 
tmi ralkaac Urraa a f POUttCTTltl s t i r i u s 
paaiar aai Taleacieaaasl tare aiasisai ia 
lakerstarr esaaciaaats. »eta aa 
«a*alaiaaatal rata* aa i s f laaacti ky 
uaaeratara are areaestei. larval leaatk at 
fit yalksac akearetiee aaa sal is ixai ketaaea 

2 ) . * *a4 M.a C. ftasai am tka eevaleeseat af 
fsactiaaal area aai leas, laraaa aaara laJaai 
caeakle af faaaiac kafara tka talk aas 
caaalatalr akrat jai . Larvae iacaaaaai at 
iateraaiiate taaaaratares alaa kai I a t ear 
aaaaats 9t valk reaaiaiaa akaa ayes aai leas 
aare yaiaai faact iaaal . Taaaarataca aai 
eal iei ty effects aa katckaaa saccasa. 
•arr ival at tka aa i af tke yalkaac staaa. aa4 
•arykalacteal ikaaraalit ies aaca s t a i i a i ia a 
a i l (teeavratara a Mi ix i iTS array cf 
traataaats. la la aa* see • • t a r . aaraalisai 
larval sarvival at tke aai af tke yalkaac 
stare aas areatvr tkaa M t ketaaaa 
taaaatatares af 2UJ aai l*-» C Larvaa 
sarvival aacreasei at laaer teeaeretares aai 
as l ia i t ias . Praaertiaas af esaaceal larvae 
iarreaaei at teaaecatarv aai sa l i a i ty 
estraaaa, aai earaai ievaleaaaaa aas 
aaaiaisai ketaeaa 2* aaa M apt. larvae fTa k 
after fect i l ixet ieat vece a»t« ta lac eat ta 
estreae kiak taaparatares tkaa acre aaely 
f e r t i l i z e i eaas. apeer saliakty ta t at aaca 
l i a i t s af al-k larvae aare areatar a t 24.2 C 
tkaa at 2 I . t c ac 2».2 C, aai l a n e ssl iai tT 
ees leas ta lerate i at tka taa eatreae 
teaparataras. lasai am tke reaalts. 
utaaaaalal teesvratsres aat aa l ia i t i es fe i 
reaciaa a. s c i m i s a^mt aai early laraaa are 
2a ta 2* C aa i M ta JS apt. Uatkl 

<ajl> 
Sarker. 1 . 1 . , raeiiaa tcelaay ef tke • I s e a U l . 
UPOH1 skCkCCsiats. U Taa aeataa teservsirs af 
rasas. I I I . Tiaa af key aa i ?etteres af rvei iae. 
r»»T. Trass, kaar. PUk. Sec., I M . SW-ta i 
(laeeleiesk karicaltaral aa i ters i ty , racalty af 
Piskacies, ayaaaaiaak, tsaaiaseskl 

Tka t iaes aai aat teres af feeiiiaa af 1 ,M( 
k leeai l l ia tsa kaatai reserveirs af Tasas 
vera s ta i i a i ky tke "petals* aetaa4 tea aver 
a year, risk vera cel lectei aa aitereete 
kaars free aa electric paaer pleat iisckaraa 
caaal aa i aa epae-vater statiaa ia eack 
reaarvatr ever 2«-keac eer ie is . satk 
avaraa* iaaas af fsllaess af tke stasscks aai 
evereae peiats par f isk skaae4 a s i s i l e r i t a l 
pattera af feei iae. Tka f isk aere la rea l * 
t iataal faaiars sitk a aactaraal caaaaaaat-. 
Tke staaacks caataiaai least faai aariaa tka 
prriai fraa • 2 M ta taaa kr. m i ia a 
iacreesei after saarisa, aai tke f i sk skeaei 
a aiaar peak ky a m te M M kr aa i » ee1e» 
peak ay 1M0 ta lasa kr. » areieel iacltaa 
ia faai velaae keeaa after l*aa Hr aa ; 
caatiaaai a a t i l 22*0 kr , fal laaai ay i skacp 
atcliae at 2J*0 kr . » iivexsa raa'.< af faai 
eresaisas ass caasaaai ky tke fisk ia r ise (ke 
iayl iakt kaars. flaaat aai c crastacesas aai 
eeaaesatic araaaisss vere rarely feaai i a tke 
steeacke af tka f isk takva at ai«kt . la tke 
iiackarae-ceaal f isk , li* fsllaess e t tke 
steeecks accsrrai ky ••»» kr , kat ia f isk 
fras tke epaa asters, ceaaarakla steeack 
fcllaass i l i set accar aa t i l leoo la taM fcr. 
taetk) 

<*I2> 
Ssaer, • . ! . , aai 6. l e i i v r , caayaa act iv l r ias is 
tka serss af laUkav Treat, MUD e e l l M M I 
•ickariaaa: Tke tffects af fstar Teaperatara. 

TtTT. Jaar. risk f i e l . , 11, ksS-eU IPs i t e r s i u t 
( te t tser t , I as t i t s t faar Sleilaaasaaaaar ass, 
•ktallaey t l e l e y l e , s t a t t f a r t , Ceraaa rassral 
•teakllc) 

act ivi t ies af lactate iakyireaaaaae, kyireiy 
katyric ickyirasaassa, alstaslc aialscatic 
trsssaalsssa, ylataaata sekyireaeaaaa, 
craatialse kisasa, elkaliss pkaepkatast, aai 



l - a c i a * aaiao p e a t H a s * * * r * i * t * r e i B * - t i a 
t v » s»r» of ra iaboa t r ? * t . The a a i a a l s Hal 
:>r»»i-»isly he»a « 4 « 3 t * i t a t*Bp»iat«re>s »f 
1.->, « . i . 1 1 . 12 .5 . 15 . 17, 1 " . I t . ; aa i 23 

• i s r of th e *szyee a c t i e i t y iBcreased 
ait 1-, t k * r i s e in t e a p r r a t a r e . T h * a c t i v i t y 
T « l » a l i n e shosahatase decrease* ia the 
r«-<j» * to 1 * c. a b i l e the c^aaee* i a the 
xl-4?*s*re lehy'rvaeaase a c t i v i t y took a 
- j * r l » i « a r s » . Th* r » s » l t * a re ccapare i 
• i t 1 - »h» f U l i a - r s <»* a tker a a t h o r s - (aath l 

<al»> 
•;«»»«*•. » . s . . la ^atbrea* j f "yaobec te r i a l 
•> is»«e «•. Cain Salaaa |CICJMT*CS7S riSTTCM 
* * « r * 1 i a a eaiR* »st?ray. 

1»7«.. i m . a i l i t i f * Diseases. t 2 , 57S-57B 
f s i T » r s i » » of * i i a » a t Port laaif - ' IorhaB, Ceater 
r-r »»!t*«rc*. »»rtl«3d. "fl 

e i p l a i a i a * a a r i e t i s * i a d a i l y l i f t s e a l e r s * f 
J t a e r i c e a s h e d e a t e r i e * t s » a a s s a * * f a c i l i t y 
a t l l o l y e k * l a s . * a s s . c b » » * t t s . * e * k l y 
s a a p l i a * * * * » • » * a d a a i a a i c a t e t t h a t 
a p s t r e a a c a t c h d e T l i a e s e * r e f i r s t a a t a d a t 
e a t e r t e s p a c a t a r e s r a a e i e * b e t a a a a I t . Z a e d 
1 5 . 5 C ( e a r l y a c t a * * * ) , T s e e a i l e s b e a a s t a 
l e a v e t a * s t e e p a r e a a s t e e e e r a t a r e s 
e p p r e a c k a d I t . O C . a a d e a i a r a t i a a a a s 
n e e e r a l l y c o a p l e t e s h e a s t a t e r t e e p e r a t a r e 
r e a c h e d 10 C . ( S I ) 

« J * > 
S c h l i c h t , P . C . . e a t r a i s a e a t I a p e c t P r e d i c t s * * * : 
l a O m i i t i o f r a * S t a t * 3l T a n s . 

1 9 7 7 . i s T h i r d l a t i o a a l t o r k s h a p a a E a t r a i a e e a t 
'. t a p i a a v s m t : S a c t i a a 3 1 4 ( b ) - - t e s e e r c b a a d 
C e e o l t a a c e , l . D . J e a s e a , U . E c e l s e i c a l l a a l y x t s . 
l a c , t e l v i l l e . S T ( l e u t e a L i a a t i a s I p * e * r 
C o a p a a y . R a a s t a a , T I ) 

»» >V> S 

> » » r 
i r ' « 
k. i r ya 
«T** 
i s l / l 
?™*r 
r i\ !^ 
ro^ri 
\- '.i 

i->otlr » f a ev tobacter ia1 i e t e c t i e a i s 
i l a o e . 0\c-t3Tvc!l"»5 MSTTCH, ceased t h * 
3' 5 , W f i s h , 11% of a » l m f a t a 
• i d - . r a r t : I a < K i a tt' a s s * , aoat!> aa< 
i»« » t i ar«l«Fl, tr.i T a l t a * sa- -* ts af 
i a l -irovt!; #ari> abs#-r»*1 i a tha s a s t a , 
i aa? m a t a a l i r l a c t . M o r t a l i t i e s 
s~* f raa 1 f i.-:h/1900 f i s » / B « t t a JO 

10 «isl>/»»-» . i t h i n c t » a j * ia aa ta t 
•t*ar* *rov l a to 17 c. F a t a o ^ r a i c i t f 

var* inc-*<-clasiva for t^i^ t ao o f I t 
a r r . t i l l r i a f a c t a l f i l > saecaabiaq to 
s»*s», a t t toooh t c toss aa<< ak ( *ac« of 

c t r r i n a *a< r^sDoas iM^ . (ftath) f9PC| 

• : " » 1 ! , - : . C . , T*.» t i ' a S is torT of r H r E t C f L t * 
• f»IST <:TS»t; i"»7» (Tr«-;at94a: oo*o>al M a » » , a 
»»Ti-: i t» of f l * ' j r t l i e n i s i a a a f i s h , mi t a« 

i > 7 * . t->'ir. ? < r a s i t o l . , «?, »aa-«1» f O a i a e r s i t r 
•>' ! 1 « ! n , ^ ' p i r t a o a t o f Si?lo<| ieal Sc iaacss , 

- ' - 3 " r » l . l . » L S a l l l i s <» i a t e s t i n a l p a r a s i t * 
•>» »TTCffnCSF»t7S 0P»rj3»»»SIS I B ! jUCMrTtUSS 
• m o ' t c ^ t io l l « * a . Ta« a i t a c H i a a oa«*lops 
i l l Mt - lu -s a i t k i a 12 t o la Jars a t 22 t o 2* 
- tr a i t k i a S3 to *0 1a?s at 1? t o 15 C. 
O ' O s a i c r o r e r c o B S ; i» tcar i»a l a a a l o p i a 
• !» i i k t» r saorocysts in LIT«cJtT»llDS r i p t f s 
« a ! »Br»r,t. ia f r r of H C M W S O H n s H I T M T 9 S , 
•1!"IC!!T!!TS C«T»F»rr»E, P. OSCBtOS, 
»riC«1C»EIWS O I ' I C I M S I S , OTTOS MCTH'35, 
113 5«t.»C s t l l t i n i . aatacal i a f a c t i o a s a i t k 
a^ t tc^rcar iaa aata foaa l i * a l l of t k * ahoa* 
fis^ias ascapt ssaek la l oac* a»1 t r o a t . 
^1 m»fi:-h. »»r* f« f f t ? o f a i p a r i s a a t a l l r 
i t ^ c e « . t re !> ;U* aKiiwr ana »««a»f iak aa4 
3 « r » i i l l r 4<-ae!oac4 *p«c iaaa* of » . t t > I S I 
r *oa«r i>4 8 »r*»s l a t a t . Tka l a r a a l staaas 
a t * l i k r those of t c e a i t o l a s i a the f a a i l r 
OP»rotltD»a t» ahich t k * specias i s 
transferr<>1, («stk) 

s rkarac , 1 . 9 . , H u l r s i s of f a c t o r s > f f e c t i * 4 
? l « n j * of AKtricsa Skad (»tOS» S»PIDISSJ(I», 
• i l s o a ) at KolTok* Oat , nassaekasatts s a l 
>ssassa*Bt of J o t e a i U sroath a«d D i s t r i k a t i o a 
aboa* tke Das. 

B 1 9 7 5 . PK.n. T k a s i s , 2*2 pp. ( O S l a a r s l t r o f 
l assazkase t ts , l a k a r s t , • • ) 

$ t * p a i * a a o l t i p l a rasressioa coapatar 
a i a l r s s s i * < i c s « 4 r l t a r f l o * aaa s a t t r 
t t s p c r a t o r * rar* t k * tos t l a p o r t a s t factors 

Z a t r a i a a * a t staap * * t k * i s aaa nasa l ts f a r 
t b r a * a s t a a r i a * - s i t * 4 po* * r p laats ea tka 
Tasas coast a r * a i s c s s s * * . I t i s aataJ t ka t 
at a s * of t k a s * p l a s t s , * k * r a a 2 , f a t - a c r e 
coa l iaa p * * l i s p a r t ef t k * e a c * - t k r * * a a 
s r s t * * , l a r a * aaabers af T * * a * s k r i a p a r * 
apaareat lT saraiaia>* saaaar pasia«* t k r * a * h a 
a - a i l * - l » a « i i s c k a r * * c a s a l . a r a r l a * * f 
Teias Parks aaa l i l d l i f e Dapartaasi n w t n i c 
f isk*TT aaaaaaeeat sac ie r «ata f a r f i . a 
k*a t *d aa< t * a sakeataa r v s e r a a i r s r * T * a l s a * 
dac l iae i s spor t f i shery i s t k * k*ates 
r a s e r t a i r s . a s * of vkick has a*aa U e l t a i far 
ear* tkaa 25 r e a r s . ( l a t h ! 

<»T7> 
Scfceeakerr, * . a . , O t a s i t * D»p*r"»at aas teas i t y 
ladcpeaieat Seea la t ioa o f aeoroaactiea i a tke 
- , i U TepBiaaoa, POtCIUOPSK OCCI1SST1US H a i r s 
» d C i r a r d ) . 

1*77. f c o l o a y . S i . » » - a » » ( h r i x a a a S t a t * 
l a i e e r s i t y , Depart Beat o f Zoolaay, Tea pa , K ) 

Stsdles of t k * 5 i U tapa isaoa , POCCILICPSIS 
OCCI0CITK.IS, i a a i c a t * t k a t asset a f 
reproaact iaa , propert ioa a f repro iac iaa 
f e s a l c s , a ta aashers of eseryss c a r r i e d ky 
f e a a l e s , a r * in f l aaacad ky a a t t r t e a ( * ( a t a r e , 
pkoteper iod, f s e d , asd p r e d a t i w . t a t a r 
t * s p « r a t a r * asd p k * t * p * r i o d c t spot t k * f i s h 
rvaardlass of p v p a l a t i a * d e a s i t y , ahereas, 
a a t r i t i o a s l i a f l a e a c e * aad pradat iaa a r * 
p ropor t ioaa t t t o pope ia t ioa a e s a i t y . 
T h e r e f o r * . deas i ty depeadeat and deaa i ty 
iadepvaileat f a c t o r s opera te to r e e a l a t a 
reprodact iaa sad a e i t a e r i s a a t a a l l y 
e i c t a s i r * . l eprodac t ioa i s a c o a s U s t ( 2 * C) 
s p r i s * wtt y e a r - r o a a d , *>i*r*as f a s a l e s f r e t a 
• I t i e M * t « * p e r a t a r » |ma4 (12 to I I CI 
car r>*d ao eahKyea tkreaasoat t k * e i s t a r 
BOBtks. ( k i t h ) 1ST) 

<»Jt> 
Sekraaa, » . U , J r . , Teaporal Aspects o f Peed i t * 
lakaaior o f t k * Lareeaoetk l a s s , R K t o r r t l l S 
x -"tots ( tacepede) . 

1*77. . ' k - 0 . T h e s i s , Soatkera I l l i a o i s O s l a a r s i t y 
(Sostkara I l l i a o i s O a i y e t s i t y , C a r h M d a l * , I l » 

• t a r a a e da i ly r a t i o s of laraaaoatk bast f raa 
a po**r p laat c o o l i a * l i l t * aas s i a t i f i c a a t l y 
h i f k e r i» the laboratory a t 2* t o 25 C t h a t 
a t I f to 19 C. Thar* ear* s i a s i f i c a s t 
d i f f e reaces i * a ta raaa d a i l y r a t i o s i t 
d i f f e r a t t saasoaa. Croats t a t * aas t o t 
k i f k e r a t t k * aaraar t * a a * r a t a t * s . (SI) 



77 
<«»> 

<*1»> 
SCkahel, J.»... C.r. Saitk. *a« T.S.y. » • * . 
T W t n l effects ef Peeac Plaat Eat r a i l M M aa 
Sarvivel af u -va l Fiskas: t Ukeratery 
assess aeat. 

1*77. ckesapeeke Sc i . , M , 290-24*. (SU«i 
Vaiversity af pa* Tart, nariae sciaacas sasaercfc 
Cextac. Steey *reek, IT: leiversity ef servles*. 
rkeseaaete l ie laaical laheretery. Seleeaas. m) 

Slaakaek karris* (KOSl »tSTIV»HS». kaaricaa 
s»a* | i u a NkPlPlssMkl. e*4 str iae* has* 
iao>0*t X I I I ' I U S ) lactaa fraa t k * Chesapeake 
• • j raaiaa aara sskjecte* ia tk» lakaratacy 
t» tiae-eacess teeaeratare kistariaa tveical 
af tkasa etperieeced ky ereaaisas eatraiae* 
ky peaer plaats aitk a variety af easiea aa* 
eparatia* cr I t ar ia . Tka aaiiaaa aacass 
treeeratare rase** »raa 7 ta 20 C akaaa tka 
ease taeeerater* ftke avecas* sarfaca aatar 
taeperatere aa tka spavaie* «reee*st: tka 
t iaa ef espesare t a a aaziaaa aicasa 
taeperatare fraa a ta ia eiaetas: as* tka 
per i ** af ceolia* ta tka f iaal teereratare 
fraa f0 ta MO aiaatas. ft* excess 
tsaperatare af 20 C resalte* ia vir taal ly 
t» ta l vena l i t y af laraaa af a l l tkraa 
sperles. Stripe* kess I n a i aara tka seat 
telaraat af tka tktaa species aa< coal* 
eitkstaa* m m tesperatares af a* ta 10 c 
aitk aa sisaificaat iacrease ia eertal i ty . 
Tka respees* patteras af tka atkar taa 
saacias aara aara coaplicate*. Uetkl 

<eea> 
Saaaart, 5 . 1 . , U.S. Preoks, aaa ft.u la t iaer , Tka 
• f a c t a af a N-niaata ?xeessre af select** la ta 
^ickiyaa Pishes aaa Ievertebrates ta Pesi*sal 
rk lar iae. 

1*77. ta Jaasa*, U » . ( M . » . siefeaUa* Caatrai 
Proeelares Tackaolefy ae* sceleeical Effects, 
"lareal 9e*.k*r, l i e . , Pea Tact, pp. »*-»» preater 
far ?reet Lakes Staiias, Oeiversity af 
eiseessie-llileaakeel 

Lxkeratery kieassays aara ceslecte* aa five 
species af f isk aed taa iavertehrate saacias 
ta deteraise tka effects a f a M-aiaata 
espesare af ckleriaa ta tkasa eceaaisss. 
Telle* eerck deeeastrate* a decreesia* 
taleraace ta ckloriaa aitk iacraasiaa 
taaaaratara. Tka 30-aisata ICSO aalsas far 
tka perck aara 7.7 aeyl at 10 C, a.O se/1 at 
IS C, 1.1 * e / l at 20 C, aa* 1.0 aa/1 at 25 C. 
Tka )0-eiaete ICSO raises far fast atkar 
saacias af fisk teste* at 10 C aara 1.25 se/1 
Cake salsea), 2.0 ee/1 fraiakev t r e a t ) , 2.25 
e i / 1 (a laal fa) , aaa 3.2 a * / l (spettai l 
skieer) . lakaaieral ehservstieev iadicat** 
tkst espessr* te letkal caacaatratiaas oT 
?*l*r t*a n u l l tkese fiskaa ta sslp f»t sis 
as* sals ia a aaticaakU letkarsic aaaaar. 
lass af eaell ikrlee as* laatk fal laaat 
ssaslly 1* lass tkaa ar e*ael ta taa kaars. 
Ualaat selesls* aas ealy isfree;eeetlT saaa. 
Taa sracias af cepaao«s, LIRfOClURS 
mctotos aaa ercurs •icvsnonTss T IOMSI , 
a ikiki tad fa i t a U f fa tas t raaraaaat te 
33-aissta cklarlaa asresaras. Tka )0-alaata 
U 'H talaa lataralaaa far U • •CffMS ass 
1.5* aa/1 at katk S aaa 10 C. C. IKMnOlTOS 
T*o*»SI m» ossiaaraklr aara te lar-at ef 
» -a laa ta cklarlaa aiaeaaras. Tka JO-alaata 
'CM aalaas satarsiaas at W, IS, sat 10 C 
aar* I k . M , 1 S . i l , aaa S.7a, raspactifalr. 
71 a l * avieaaca i s frasastsi, i k l e t skews tkat 
tke saiiaaa cklarlaa laaalft aksertaa at pease 
alaat afflaaats es lake Dickiaas (O.J s«/l» 
are caaaUeraklr kelea tke tCSO n laas 
4a tars last far aay ef t'*e erssaisas testes. 
IketM 

S a n i s i ; J . » . , aa« J . ^ T . Jaaaaa. ersistaece at 
Mal t Sockaya Sal aaa ta kcete Tkaraal Sksck. 

1*77. Iataraatiaaal Pacific Salaaa f iskerias 
Caaaissiaa rrearess laaart as. 3*. 11 se-
(lataraatiaaal Pacific salaaa flskacias 
Caaaissiaa. fm Sastaiastac, t r i t i a k Calaelia. 
Caaa4a| 

Tka aaaar latkal taaaaratare aaa ta acate 
tkaraal skaek sas akaat 2« c fas aealt 
ssckara. ktal t sackare aara s l isk t lv teas 
rasistaat ta taaaaratsras caasiaa acct« 
tkaraal stress tkaa aara laaeakla sackaaa. 
Tka tkaraal esaasare cassia* acata tkaraal 
strass escort** tkat akick l a * ta aacta l i t f 
caasa* ky isfactiaas af P in i tac r rs 
COURUKS. (tatkl 

<«*2> 
Skakica, s . f . , Tka sataral Bistaty af tka 
taUrct ic l iaprt PaSTISICCIi rOLMIS (saskraa as* 
Jacaaiaatl. 

197*. Pk.9. Thesis, oceaaa State saiwecsity 
fkraaaa State esiaersity, Carwallis, Oil 

( I T I S I S t l i t o i u x s is tke aalT larea 
iaserteerate caaaaaly fees* ia tka l i t t e c a l 
saae ef krtkar larkar , tatarct ica. Fraa 
Jaaaary 1«70 tkraatk Mrck 1*71 tke a m i 
acaleay aa* ekysielesical acaleey af t i l s 
e e t e l l i * l iaeat aas sta«ie«. M i t s eetaral 
tesearatara 1-1 t e •» Q N t i s i c n i reuaxs 
caa telerata sa l ia i t i vs af Of aai 22SS aeraal 
sea aatar far eiekt kears. ta LvSO ef IS 
kaars aas feaa* far 0 * aereal aa* aater aa* 
11.7 kaars far 22SS aereal see aater. 
MT ineCM K L I B I S . as asaecaafecaer, 
*aaeastrates l i s i t a * asaere*alatiaa at laser 
sa l ia i t ias . >kea espese* t a tkareal estreeas 
af *1S er - IS C, MTXIICflk pOUklS <skikits 
a aeaa'.iae tkeraataxis. I t caa talerate 
aater teaeerateres ef 11 C far SO kears. far 
skert parleys f . 70UIIIS caa talarate 
iateraal cere teaperatares af 17.S C. Oa 
aert ical sarfaces t. POUIIS raspea*s te ice , 
aa* ki*k aater aa* a i r tesperatares ky 
releasiaf i t s attacheeat aa* f a l l i a * iate taa 
sskl i t teral er te tke kettea af a reck aeel. 
(katk) 1ST) 

Skefler, 0 . , aa* «. Saick, Croat• vf Silver Carp 
tIT»0»«T«.HIcmiTS ROUTIXX) i s lake Xisaeret ia 
» •» - 1*75. 

1*77. •aaifeah, 2«, > W ISiaistry ef 
• • r ice l ta re , Piskeries Departseat, I s rae l : Tke 
•akces Osiaersitt , Oepertaeat ef Jooloay, 
J* t * • * ! • » , i n » « l t 

tepid araatk kaeea is early sprisa akas tka 
tesperatsre ef lake Kiaaeret ( Israel) spper 
aater layers reacke* 1? te i t C Paris* tka 
f i r s t sariae, tka f isk area at tke rata ef • 
te S ey*ay. as tke teseerstsre ef tke sstar 
rose aa* tke sei«kt ef tke f isk iscreeae*, 
tfcair *raatk rate else iscreaees te akaat f 
a/«ey. Paris* tk* s ister , tka *rostk 
eacresse*, kat eves at teeperstare* ef IS te 
I t t , *1< set cease ea t i ra ly . Daria* U t 
ssces* sssser tke treatk rate accalerata* as* 
ky sister east ef tke fisk reacae* s s«i«kt 
ef S te t M - (H9| 

<••*> 
Slerfctreer, P.p., L P . leaf l a i d , K.L. Dick sas, 
s i * i. Cairss, it., Effects ef Tieraal Skecks ea 
Dt i f tiaa Hfsatic Issectss » Iskcratory 

http://1S.il


Siaslatiaa. 

1«JT. J * » t . r i s k . » » s . * * . C » « . . 3». I J t - S n 
fT t rna ia Falytackaic l as t i t c t * aai Stat* 
•*i i»»rsit». Brptrtsrat «• Maloay «•* C*a**r f*c 
; * t t r ) * * * « t a l S t a i r s . Maekscaca. »al 

rf;»<Ttj of tvaaaratar* skacks traa tbaraal 
9l«t*s am i r i f» iv» Isoa»C«tt | I»**a*ras**rai 
) i M i 4 w | aai STMOrSTCIC frricaaa>tara: 
4*1ro*XTCki1*») l a m * * * r * * iaaia*4 ia a 
lakoratvry * i * * l a t i a » . sca«*« af totk 
i j *»<-•« **r* : * l l * c t * 4 at n r i M S avasoas aai 
arcl iaatai i> tk* laasratary at t»aa*r*tar*s 
esnarafcl* t * tkas* la ck* f i « M . Cr*a*s act* 
*SF>s*<t to ta*raal skacts af aaryieo, i a r a t i M 
**4 o t v m t far a*xi* ls af 10 lays 
af t * r *ars . c**sist** t s ta t is t ica l ly 
si<nifi-raat 4 i t r * t a r a s ia aortal i ty a*t**«* 
t r« t ta* * t aai cast rat yraaps *»r* aat t t U n l 
• n t t l slack t » a * r a t * r * s *«*r*4 tfc* 
r>snvctiaa> aaaar ictkal l i a i t s far tfc* taa 
i>s>rts. rar *?o*OFsrc*E *> * f f *c t> >*ra 
»fcs*r»<H ftalaa a skack t**p»ratar* a( M C. 
* r * l i * i * * r y lasts **a*astTst*3 tkat a tatal 
SM*C* t*ea*ratara | » » i * * t alas iacraaaatl sf 
I * c ki t 1*4 a l l aTBBOFSTCae aaaaa*4 *J aia *c 
l » « * r : Jt c aas ekasaa as tka m i i M skack 
•»a»*r*tar*. Far I soar SI» as siaaificaat 
n r t a l i t y aas aks*r'*4 k*l*a a skack 
t *a** r * tar* af 2*. S c. Fraliaieary lasts 
*»aoastrata-l tkat a tatai skoek t*aa*ratar* 
• f 1» C k i l la t a l l IS0STC3M asrssad 19 aia 
ar laa*»r: IS C aas ckasaa aa tk* aaxiaaa 
skack taoaarat ar*. a k i l * coasistaat 
i r * a t * * * t ra l i t iaa i i f fa r *ac*s ia aaltiaa 
!r**a*acy ia I s o n c i l t vara aat afctaiaoi, 
rtaaoas ia I W aattaras af aalt iaa »*r* 
* » s * r * * l . (akaaiaral tasts aitk ISCITCIII 
iaaieat** aa l iscaraakl* tr»ato*at * ( ( *c ts aa 
rfc*»t*tis, akotataais, aa* sakstcat* 
or i rstat iaa. So iisccrsakla affacts ef 
tr*ata*at M soscrst ibi l i ty af ISOVTCIII ta 
*r*4atiaa ky :o!T»S CktOtTM* a»r* etsaraai. 
(»at») ( rn 

<»»s> 
sk«rilaa, ! . » . , ana T. " ! I U , »aaatia* 
*tat9Syntk#sis fasaeasas ta T*a**rat*ra f i t r a c s 
«>T tk) TkwraaakiUc Cyasoofcyt* STBOCBOCOCCOS 
I I I I M S . 

1*74. T M r . ?kyc»l., 12, 25i-2»1 rosiavrsity ef 
"oata-.a. Beta*, vasartaaat. Pissoala, WT) 

oatiaaa toeperater* far oreatk af tk* 
tk*reookyilie cyeaeakyt* STPOCWOCDCCfS 
Ut lD lS aaa at c. Oatiaee taaaatatarr far 
afcotosaatkosis iscroasei fraa M I t St C akaa 
cal ls aara araea at ST C; a eecrvas* accarrai 
fraa SO ta at r for C-H lefcelei C01 aataka 
ia evils araaa at Jt c. ' *» :rk«a4?<- a*r« 
assi«*>{ !n tr it^ftptltr •-• W n 
iacraaaa aas accaaaaait ' * raaaa ia 
eklar takr l l -a , alaa«aa;aii. •« t i a i t r 
af r ika laa* -1 , Vdiakaaakat i f < • User 
carkaaflaaal aaa via assoc a i .k t 
rvdacaa oz rials' caxralataa • .k a raiacaa 
f t r r i e raaM* akatarviaetiaa eaaadt f . Siac* 
tka aacraasa la akataaTOtkaais aklcfc aecarrat 
at aer* tkaa t t c aaa accaaaaaiat ky a raaM 
aacraaa* ia t a t * earkarflaa* act l a i ty , taa 
eaaa* aaat k*»* kaaa 4a* ta teaaaa ta 
fa r r ic faaM* raaacia* ayataaa aai rafacad 
aaxraa ac t i r i t y , akaraas laa fkataayatkaais 
rata* at aak-aatiaal taaaarataras aar* 
arrtaa-1* «aa t * a rata l i a i l i s a affact of laa 
taaaarataras aa tatr carsaiyiaaa actiaity 
aitk aa aaifaac* af aaataa ta farricyaaioa 
akoteradaelaf aystaaa. ftrci 

<««4> 
S k i . . X . J . . S. a a r i * . a. Okaxaai, aaa T. 
Xakayashi, Saaaasal aaxiatiaa af taa tac tar ia l 
f lara ia coastal S*a-a*t*r ia talatiaa ta tka 
accarraac* af TIB 110 >UMaSk»LTricvS. 
i*T«. f a l l - Ja*. sac. s c i . r i s k . . a2. lo»V1053 
(Taky* aaxaarsity af Fiskarias, RiaataHta. Takaa. 
•lasaal 

ta saaastt aaatks. kiak aaaaars at n i l M 
ratiseaoiTTTcas m»n c* : i *ct*4 ia a u u t aaa 
vatar sa i l * , ia aiatar. tk* acaaaissts 
a is*aa**r* l . TW saasaaal aarialiaa ia t l a ta 
caaats aitk a T 4*y iacakatiaa at IS C aas 
«a i t * raaaaa. *t 2t C. aaly taa aaa at a 
is*)l*ta4. T1»SI0 aaa FSMMTCMS, * * r * 
•aaiaaat iateaaWaat af aaasaaal aariatiaaa 
ia aatar taararatara. altkaaak tkair araatk 
taaaaratara raaaas cacralataa aitk tk* 
saasaas ia aikek tk*y mm i s * la ta * . Bast af 
tk* saaaar is*latas araa at 35 C a k i l * aiatar 
isalatas f a i l * * t * 4* a*. Caaaariaaas af 
itiffaraat iacaaatiaa t*aaaratara» 125. 37, 
ao, *2 aad 8* C) aitk saasaaal aariatiaats 
skaaaa a d a s * carr* lat i *a kataaaa tka 1*»*1 
of iaci4*ac* af T. H I U I W i n K I S aai tka 
f l a t * caaata * k t a i * * l at *2 c . at *2 C. 
r i t l i o aai rstoDoacils caastitatoi a 
r a l * i i * * l y lara* aarcvataa* af tfc* saaaar 
soaalatiaa, a k i l * araa aaai t ia* ra* kactacia 
araiaaiaatai fraa Octakvr ta Bacaakar. Mast 
T I I I IO s t n i a s isalatai at *2 C aar* I . 
ktetaotTTicss. a. m u i w i m c i s ia 
coastal saa *a t * r aas accoasaaiai ky araatar 
aaabats ef T UCIKX.TTICOS iariaa tka saaaar 
saasa*. ( l . t | 

<a*T> 
Skro<t*. J . » . . 5*»«tic aai t**a«r*t*x« Effects aa 
Baaaloaavat af t k * toaraaoa Faaf isa. 

1»7t. Fk . t . Tkasis, K pp. Urisoaa Stata 
laiaacsity,, Taaa* U) 

M a l t CTni<00C» * . I t H O n s i S aar* callactai 
fraa sarataaa Sariaas, taatk Vallay aatioaal 
•aaaaaaat, Califaraia, aai k r * i ia tka 
lakaratory at 21 C, HL: IB. taas oar* 
iacaaatai at caaataat taaaarataras aai at 
i i a l flactaatiaa taaaarataras. eraatar tkaa 
SOS saraal katck oecarrai kataaaa coaataat 
taaaarataras ef 20 aai 3* c aai at 
flactsatiaa taaaaratarcs af 20 ta 20 c, M ta 
2* C, aa i 30 ta 30 C. laas aara akla to 
airkstsai a iay t ia * ki*k taaparatsra, Jt C, 
akaa tk* taataratara aaa alloaoi to or*> at 
kiakt. Tkis taaaaratar* aas aot talarat lo 
aaiar coaauat coaiitiaaa. Tka toterasc* 
l i a i t s f x saraal as*, oaralaaaaat aarai la l 
tka toaearataras capartoi 1B tfca l i t * r r t a r * 
for kc<r*4U« aofcariar aosarrai ia t k * f i a l i . 
Cr i t ica l taacaal aaiiaa af yaaaa f lak aara 
9MaiskaaU| ki4^*t tkaa tL...» af «1J*> timm 
accliaatai aaiar tka saa* coeiit ioas. Tka 
tolaraaca ta kioi taBBoratara is spaaraitly 
lovast iariaa «*a a*« staaa, kiabast is yaaaa 
f lak , aa i Utaraai iata la lara* a i a l t s . 
Tkara aaa aa siaaificaat i i f faraaea ia aeafcw 
of aartakia* aaaaa asy af tke follaoiaa 
axtarifaatal araaaa ea abiek caaats aara 
aaia: flak afcick l a i keaa iacakatai at 11 
cessuat taaaoratares 20 tkroaaji 30 C, 2| 
41 * flactsatiaa tasaarataras af 21 ta 20 C, 
M ta 2* C, aa i 30 te 30 c, 3) akatepariais 
M l : 00, 2*1, 2ao, at taasarataras af 2», 20, 
aai N C, aai •» aial tc colloctai fraa tka 
aarsk aa i sarlaf poai at Saratota fprisoa. 
I t aay ka aiTaataaaasa far tka aaafiak to 
kara raiaeai aaaaltiTity to taaaaratara la 
sffactiBf tartakral aaBkar ky ru iada* 
i**ala*a«atal aksataalltiaa aklck klakt 
otkaraiaa ocear aaiar a i ia ly f lactaatia* 
taaaaratarts la tka aataral kakltat. Ilatk) 
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S7-r>t». J . B . , >at S.B. Sarkias, Cf facts af 
Taaataat •»» Mactaatiaa Taoaarataras aa 
Baaralaetias rarfsraasjcs af • Basset Bapfisk. 
cmtaovia » . n n m s i s . 

1177. akysial. xaa l . , 59, 1-79 (Irisaaa Stata 
*ai«arsity, Baaartaaat af Xaalaajy. Taaca, 1X| 

t tars iact i ta taaaantara talacaacs tasts saca 
aarfsraa* ia ( h lakaratary aa aa iakra* 
stack af tsaraasa aaaCisfc. CTTSIBOBOB a. 
R ' I K I I B . ssa acaaactiss sai aa-tiaal at 
aastaat U t f i n u n i M tkcawak 12 c M * at 
f l art satis* taeaaratara* 11 ta 2* aa* M t a 
29 C. ?ka raaratact i ** talaraac* caaaa, 
safiaa* a* tk» raaaa af aatiaal a«a 
ara«aetias »ltfc at lass* M l katckakility, 
M S 7» tkraaak W C, akicfc i s aaa-f i f tk af 
tka raaaw (at aacaal ac t iv i ty M 4 aaa-aasaatk 
• f tka c r i t i c a l tkaraal talacaara rasaa. 
Taaaacatara 41 aa a (facta* t k * aaali ty af aa*s 
ara*aca*: taaaaratara aa* f a i t siaaatar aara 
iasarsoly n U I H . Tka tslaraac* l i a i t s fac 
axaasasis aan aarraaar tkaa tka l i a i t s fac 
saccassfal katckiaa af kaaltky *as.s a a i m l 
t» taaaaratara strass aftac syasaiaa. laatk) 

<aa*> 
I k n n s a a t a r i . It., aid 9. aalkaadia, tsyariaaatal 
laaastlastiaas af Saliaity aa* Taaaaratara 
t f fact a aa Early aaralaasratal staaas la 
DtK>t}BCtI5 I M H O K I L U I !1HIT» ( a l a a r C 
Baaesek) (Sastraaass Oaistksaraackiai. 

19W. aaai t . Zaal. I t a l . , W, 1 H M Oaikr* 
la i tacsi ty , Baaartaaat af Zaalaay, t a l t a i r i 

sa*»laaaMat af SUMrosoiH BIIIaTk avcirra* 
aval tfca taaaaratara raaaa 9 ta 15 C. ?ka 
kiakrst aarcaataaa af aaaa laaaaat taa* alaca 
at » C a i i a a l i a l . . 30 aat. Saalla* 
tal iasrs assaara* ia S «. ys at 29 c sal ia 
la.S lays at 9 C. ( s n 

<sS)> 
S i l s l l , » .» . , Taraoaar af Cytackraaa C ia 
Skalatal iaacla af Craaa Saafiak (Ltroais 
CTMB.V1S, B.j sarUa Tkaraal kecllsatiaa. 

1977. l a i r . Cta. t a a l . , 199, 23 3-2 SO fjafcaa 
Bastias Osiaaraity, Ckasaaaata tay laa t i ta ta , 
aalt iaara, K*) 

Tka caacaatratiaa af cytaekraaa c ia tka 
stalatal aascla af araaa saafiak accliaata* 
t» S, I S , aa* 25 c tacraasa* a i tk iacraasia* 
sscl last las taaaaratsra ( L S I , 1.17, aa* 0.90 
siaosalea/t aat a t , reapactivoly,. oasa* aa 
ckasas i a csacaatratiaa, tka k a l f - l i f a af 
cftackrts* c S M 7.1 (ay* at 25 C aat 11.1 
itya i t S S. fxaaafar af f lak f r e t J5 !9 S C 
naaltad ia a raai* sacraaar | * M i i B rata* 
af syatkaais af s ta lata l saaclt cytackraaa c 
a*< a csacaaltaat atcraaaa i a tka aaaratatle* 
t»t» eaastaat af tke aalacal* af C M . Tkis 
la< ta aa aaaraaiaatalr M f aat iacraasa ia 
tka caacaatratlaa aariaa aecl la t t iaa . la 
traasfar fraa S t o 2 S C , tka eaaaataa 
aeesrrai, raaal t la* la tka oa>«araa« sacraasa 
ia cytackraaa c caatrat. (ST) 

<aSl> 
Sir-.yaat, • , , craatk af tka n i t * Crsayla ia a 
lastryalr aaeai*laf a Tkaraal Maet i r«a, taaaas 
R i l l , Rlssaarl. 

1*71. « . * . n a s i a , ta iyaral t r a f Mssaari 
(Oalnrsl ty of aUsaari , colaaMa, 10) 

Tka Ma4v aaa aalartakaa ta tataralaa tka 
af facts af a ka tn tar Jiseksrfa aa tka araatk 

af akita =raa»ia Iteaoils kSBSUSI]| i a 
Tkaaas B i l l laaaraair. I f t a r m aaalrsis at 
fcaay-scala ralatiaaskias. laaata-fraaaaacy 
Jistriaatiaas af yaar-ctassa*. araatk ia 
laa^tk as* aaiakt, t iaa af aaaalas faraat iaa, 
aa« caa4itiaa af 2asa akita craaaia csllacta4 
aaria* 1*«aVl97a. i t >«s sat aaasifcla ta 
aataraiaa tka af fart af tka tkaraal aff laaat 
aa tka araatk ra t * . (STJ 

aS2> 
b u t , a . a . , 
Sixsart A a * . 

af Traasic aalatiaas af 
»k cmsikaaa. 

717». r k . a . Taasis, ?ir«iaia ralytacaaic 
last i t a t * «ai Stat a aai**t--city ( V i n i a i a 
talftacksic last i ta ta aai Stata aaiwatsity, 
Slacksaarf, »1) 

aaatiaa aatakalisa-saiafct ralatiaas af 
a i n a r * tka* sara faaa« U M I > •••S2 
S(l>a.a«a| at W c. a « 0.*S» S|t«S.t««; at 
H C t r t I • «.T*9 a » 0 . * J 7 | at 20 C ia a 
siaka*-aaajiaa4 rasairaaaaatar. |ST| 

«SJ> 
Saitk, a.t. Taaaaratara kaaatatiaa ia r isk . 

197*. t iackaa. Sac. Sysa., a t , a3-«0 
Ufc ica l tara l Basaarck Caaacil, l as t i ta ta af 
toisal fkysialaay. aakrakaa, Caaaci4aa, tsalaaa> 

U ta r iaa tka kaay taaaaratara af f isk caasas 
iaaa«iata caaaaas ia katk tka faactiaaal i t i 
kiackaaical araaartias af sacratscy 
aaitkal is1 tissaas. Tka acaaaat accaaat 
aascrikas kaa tka iatast iaal tract a f tka 
aalsflsk (CMkSSias iaikTBS) aaaats ta 
raaalata i t s faactiaa aftar a ssMaa asaasara 
ta a ckaaaa ia aaairaasaatal taaaantara. 
Maatatiaa caa aa saaa ta taka alaca i a tkraa 
aist iact staas. Tka 1st staaa, accarrlaa IS 
ta 20 kr aftar tka ckaaaa ia aaairaasaatal 
taaaaratara, altars tka a k i l i t y af actiaaly 
traasaarta* aaa-alactralrtas to iacraasa tka 
sicroai l lar aaaaraaa aaraaakility ta aa. Ika 
aassiaa aaraaakility af tka calls ta la is 
slsa raaalatac at tk is staaa. Tka 2aa* 
asaatiaa ckaaaa iaaal*a* ck*»9f i a aatkraaa 
tkaaakaliaias aa4 aaiae acia traasaart. Tkis 
accars aftar akast 32 to aa kr. aaaaaar, tka 
latracollalar aa raaaias las aa* tka 
iatracal lalar I raaaias kisk far taa tc tkraa 
aaaks. Tkara ia tkaa a f i a a l raaalatia. af 
•a*aaaa act ia i ty . Tkis ckaaaa, akiek ia 
caacaraa* a i tk aaap taraavar ratkar tkaa ai tk 
aaakar af aasa s i tas, is arakakly caaaacta* 
aitk tka syatkasis af saa ca l ls . Tkasa 
ckaaava ara «lscassa* is i a t a l l , a a* aa 
attaaat la aasa ts ralata fiaa ckaasas is 
•aaaaaialiaiC fa t ty acyl caaaasitiaa te kaesa 
akiacas la saakxMM f . * a i i » » . «k»ik> 

<«sa> 
Si l tk , • . • • • . , rroaactiaity aasssraaaats 
UaaUt iaa laaaU of a Ska l ias tstaariaa 
fcaaystaa aacaiTia* a Tkaraal rlaaa at C 
t iaar , r i s r ioa . 

a a * 

Crystal 

117«. f k .p . Tkasls, aalaarsity ef r i o r l t a 
f la iaaraitr af P lorUa , aaiaoari l la, f l l 

tk» affacts mt tta kaata* i iackarfa af taa 
aoaar alaats sa taa racaialaf aatsariaa 
acaaystaa aaar crystal l i»ar aa tka aoat 
coast af f l a t las sara iaaaatiaata* s l tk 
aassaraaaats as* siaalstiaa aaaals t a aala 
aasarstas* ralatisaakias aa* ara*lct tka 
caaaaajaaaea of a tk i r * aaaar f loat as*ar 
caastractlaa. Baaray c l rea i t aa*als 
aaykaaltlsa * laraal aal saaaaaal aaaacta of 
acasyotaa rasssasao vara aaa* aa aaaaaa tka 



<»?•> C3tt. 
«f fact •< peoer plaat aeetetia* OB astearise 
r : « m « > - »i»ld m s w M n l t w e * takaa ia 
tka 4isckarea~a"*etad aad -aaaf (acted areas 
aaaray. 9aatkie paatlatieos i a i l t l H tete l 
aetakeltse la ketk systaes. Ceaaeaity aress 
ariaary pcadartlaa aaried saesaeally ie tke 
v « f f K t < 4 areas. I * tfce disckarea arc* i t 
•<x ralatiaaly « » > t u t . Tetal fciaasss aad 
staatia-i stack af pciearr pradscecs aad 
keatkie eraaeisas vara laaar ia tka disckare* 
area. 9i»*rsitT e«s lever i a tka disckaroe 
k*y tkaa la tka eaaffactad area. Sited 
eacrealaae aas saeertsses aara tka daaisaat 
fcearkic erederers ia tka *eaff«ct*d areas, 
ak i la tka seaorass »alo»"lE atIC"TII aas 
a i r taa l l y tka e«ly species ia tka iiackacaa 
fc»y. saacias diaersity aas leeer (at arstat 
reef artaaites, t i l faaa-r species af f isk 
*er» caeokt ia Irep arts ia tk* disckere* key 
tkaa ia tka eaarfected Mr - tWl 

Sasrki. •*., aat ( . J . Sesxka, Siaceaesis •eaetioe 
to Seated aatat. 

l » n . »ia«. «kaU r»SS»l. 22, 117-135 (Zaklad 
"TTtkkaaaaia: Ockreay sad, las t i te t * 
'sztal t*eaaia Sredeiska. aarsae, palaadl 

Tka art ic le ceasists ef a t » t > « a ( 
l i t»ra tere aa kiaceaesis taactiaa ia 
n s v n s i r s aed lakas receiaiae keated vast a 
eater fraa traditional aal ataaic seser 
stat iaas. Tar resells ere oi*ea • ( stadias 
on •kTfsalaottaa, slaal »»•>»•», poripkytic 
aleae, asereekytes, xeeelaektee, faaas 
associated ai tk aecrepkates aal kottao faaaa. 
I diseessie* i s «i«a* »f tka accacraaca, 
ssecies ceaeositiee, aeeedaace. kieeess sad 
prodeetiee af eaaatic oceaeisss. pkysical, 
cleairal a*4 kielo«i -^l ckeaoas ia keated 
alters 1eee*ded oa tae type af kakitat 
character a( kiaeeaoses, e l iaat ic sese, t iaa 
af »ear aad distaace fcaa diackarejo af keate* 
««tat. I t aa* csecleded tkst ckeaees aca 
oap ler aal sita specific. (ST) 

featk, n., and ». Greek!, tesctioes af tka 
ssiiriak (cttassias n u n s »P»»T»S L.J to 
3aaat i f ie l tecktaical aai Tkaraal S t iee l i . 

1*1f. Ctperiaeittia (Sal ts . ) , 32, U « J - U W 
(Seat, alleeseiee Tool., I i k r - th ie - tockea, 
•ockaa Oeereekers, Car aaa Pederal tapoklio 

' i l l f i s k caa l i f f e r e i t i a t e katataa aarkaaical 
n l tkaraal s t i aa l i coapaasats i» ceekiaed 
stiaelatieas. Peactieas ta keated tkersefe 
Malta t » «J CI dl f fat fraa tkasa ta 
istrtkere tkeraett kr ap ta ) M . k o t l t i o M l 
(tataatiaa 11. *. rt l u » u » kU m o t i a a 
aira tkaa dotal*: at siaaltiaaoaslt »»ria* 
taaaaratara (dalt i T » »J C sad *S C), tkata 
is a tvrtkat iacttasa ia taactioa af 2S% sad] 
n*. Tka sifaifteaac* for tka araaaisa af 
tk» taa a t i a a l l eompmnt* is dl seas sad. 

<»S7> 
Sparatr, 0., i. Proa, sad p. 5parra, a Ratkod to 
t a t l a i t a tka Stoatk lata af riakas, a* a raactioa 
»f Taaaaratara aal rtadlaq t o t a l , M?l i *4 to 
Palnao* Treat. 

t*77. HtM. 0a*. Pis*. *«T*a4«tt. (Da*.) , »o. 7 , 
275-317 |»a*iak Troat Caltara Nsaarck statioa. 
Proas, Daasark) 

tst iaatas of tko paraaatara ia • 
akraialaaleal aroatk aaaatioa aara ptatidad 

ka aa^sria aiaaciaaaCs a t i l i u a a pa 
raiakaa t r a m , taokosia i s aa tka 
pcadictiaa af araatk pattaras akaa tka 
af tka traat, faai rst iaa, aad aatar 
taaaaratar* i s kaaaav (STI 

<*M> 
spialar. » . t . , aad T.x. aaaska. >ial tar iat iaas 
ia Saasit iaitr af risk to PataatiaUr la tka l 
s t i aa l i . 

I»T7. Praarassiwa n s k - C a l t i r i s t , * » . iaa- I *7 
rvaisorsitp af •iscaasia-Ulaaakaa, Caatac far 
Staat Ukas Stotp, ai iMakaa. BI | 

ratkaad aiaaaas (PIMtULCS Paoaciui 
askikitad diffataacas i« saasit iai tp to 
pwtaatui l r la tka l laaols *t kaat daoasdUa 
sa tka t laa af day. Cr i t ica l tkaraal aasiaa 
aara datacsiaad at sis diffaraat t iaas af dap 
follaaiaa accliaatiaa ta la . 5 c. Taa oar lad 
af aasiaaa sascaptikilltp aas ia l a ta 
aftacaaaa aad aaaaiaa. ( H M aad 22*0 k r l . kt 
22M kc tka c r i t i c a l tkaraal aasisaa aas 32.« 
C; tko aast kiokast sascaatiki l i t r aas U N 
kr (JJ. l CI . Tka sascaatikilitT a f f isk 
tostad at 0200 kr did sot differ (roa tkasa 
tastad at M49 , t « M , ar 1*00 kr |3a.O, JJ.k, 
33.9, aad 3a.O C|. (ST] 

spiala^. I . S . . T . I . laaska, ». da f laa iaa, aad 
».«. ' • ! * ! , t f facts af Tkaraacpclas aa ladt 
ariakr caia aad Saaadal eraatk i a tka ealdfisk, 
CkUSSIOS H I H t S . 

1977. Traas. kaar. r isk. Sac., 10«. *ao-aaa 
(Rllaaakaa raklic aaaaaa, lilasakaa, • ! ; 
•arajaatta saiaarsitp, ailaaakaa, 11; Laasiaaa 
Stata SaiaarsitT, «ataa paaoa, LSI 

ealdfisk saklactad ta iacroased taaaaratacaa 
at aaa af sis diffaraat t iaas af dap kad 
sisaificaat diffaraacas ia aaiokt osia aad 
tasticslar acaatk daaoadiaa aa tka t iaa af 
traatacat. Sopaadiaa aa tka t isa af dor tka 
tkatjacTcla aas ia i t ia tod , aaiakt aaia aad 
tasticslar araatk caald aa aitkar st isslatad, 
iakiki tad, ar ooial to tkat U fiskas 
stklactad to caastaat kaat or caastaat cald. 
Raat appliod daria* tka last a kr af darkaass 
aas particslarlp caadactita ta aaiakt aai* 
aad tasticslar exastk. Tka rasslts af tkis 
stadp sap kaaa ispattaat iaolicatiaas for 
aaaacaltaro. Isatk) 

<*M> 
Spl farol l i , s .» . , aad a . * . Tkasaas, Jpaet riskiaaj 
at • Tkaraal Biscbsraa lata Laka aickiaaja. 

i*7». joar. craat UK** ! « « . , 2 , « . i « j {fcaveaa 
Mtiaaai lakcratarp, fadlelaaicsl aad 
tatiroaaaatrl »aseatvk k i r ls iaa , Iroaaaa, IL | 

Sport f i s k i M caasasas aora caadsctad dariaa 
1972 **d 1973 at tka »ai*t (aack laclaar 
naa t aa lata SUkloaa (Tsa t iaars , 
• iaeaaais). Tko oktactiaas of t k l s stadr 
aora to doocriko taa fiskarr at a typical 
skorellaa tkaraal disckaraa lata tka aaoor 
Croat Lakas sad ta saka ceaaarlaaas ai tk 
rafarasca fiskarias i a aakaatad arass. 
Istasaita sport tiskiaa at tk is paaar plait 
rosaltad la a rolat lraly laroa cstck af ttaat 
(fasr apaciasl aad sporadic cstckas of salaaa 
aad aoa-sslsaald saaclaa. Spadaa 
eeapaaltiaa af tka catek aad cstck 
pofaa i t -a f fa r t tariad daily aad soaaaaallp 
sad aasartllr reflected traada la rofaroac* 
f iskat las. k caeparlaaa kataoaa years skaaad 
lscretsed fUkiaa e f fo r t , to ta l catck, aa l 
prapertlea of troat la 197J, skila a 



• 1 
<«M> 

<•««> CS"T. 
rratck-eer-eait-effert | 4««reese4. aaseite 
tk is keea* fisklse. presssre, 
citck-per-eait-efrert ees eeserallv fciskec at 
P>iat Seack tkaa l a refereece skereliae 
riekectes. Tke eceaeaic aelee a t tsecaal 
Jtacfceree flatteries aa U t a tickfctas U 
est iaatal asiaa available velse aa4 
eepealitere eeta. t lalkl 

I p i s a r e l l t , S.S.. a.n- Tk iaa i * . aal T . t -
re i t iaeer , v%w la f laaaaa a? Seer lelekt aa 
Raetia* ael ceelia* at Selectee Lake sickieaa 
Pisses. 

1977. Ceep. Heckea. f k r s i e l . . M l . 51-57 
fBr?esae settsaal lakenter r , aalieleeical aee 
»»ir>aaeetal aeseerca k tvUiaa , kreeaae, t l ) 

t i ae t ics ef ckaaaa ia seer teaperatare ara 
eivea far eiekt species af la te Metises f isk 
eapeeel te iastaetaeeeas ckea*e ia aatac 
teeeeratare. Save* ielepealeat varieties 
•ara testel kv laact seaaras te tevelep 
n l e l s ta prel ict beetles aal ceeliae 
ksl f - t iaes sal rata ca«.rficiaats. risk beer 
ei iekt M * tka best ereficter af t«erec»ta»-« 
ckaaee set explsiae* a* ta 9*% af tka 
var iabi l i ty kataaaa ia l iv ieasls . Ceeliae 
k t l f - t i a a * aara s ieai f icaat l r leaser tkaa 
kaatiaa kelf-t iees far l i »e f i sk : aa 
liffareeces aara faaai kataaaa kaatiaa aal 
cseliae af i ea l f isk. Sisaif lcaat lr laeeer 
k t l f - t i aes far l e a l fisk aal a l i r e c t 
relatieasklp beteeea tka rat ia af 
ktatiaa-eaaliaa tiaas aal tolr eeiekt 
leaosstretel tka relative iaeertaace af 
c ircalater i »est eaekaaee. (kstfcl 

<a«J> 
Spisller-Partb, 9 . , k Bacterial Iafactiaa ia tka 
raaaaa Skere Crak CitCISTS n n s ael tka PiMlar 
Crak 7C» pociuro*. 

1970. 9*riee l i e l . (*. Car . ) , 31, 1-» 
(Vatvtrsitr af r i a l , fast i ta t far aeeteskaede. 
• l e i , Gersssjl 

to la'actiaa af CkKUsS RM11S aal ac» 
MCIl»TOt kr Sraa-aeeative kaetarla aal i t s 
affacts a* tka aaltina cycle, tka 
oaeeetretiees af saaa ckeeical ceestiteeats, 
eal tka cesselatlea process af tka keeelvepk 
ara aescrikee. Tka eerceetaes af iefectless 
reeorlel ia tka f la ts aas kataaaa 0 eel io«, 
Area al ias as seeses. perceetaea af iafactiaa 
ia ec» pesiltTOt aas kiskest la Jslf- la tka 
laboratory tka keeteria araa fastar at 27 C 
tkaa at 37 C. 1ST) 

Stalakes, B.H., Tke t f fect of o i l Pallatiaa ea 
tka Pkvsloleev af *T* Mt fk t lk I . , a i tk Special 
•efereeee ta tka ( f faet saaa lespiratiee as* *s le 
af lczasalatiaa. 

19TS. Pk.a. Tkasis, I at «ar* Daiversit? (tsteers, 
tka Mats VaiTarsitr af fa* Jarsaf, *a* 
•raasaiirk, »fl 

Tka seats t o f l c i t r af s». 2 faal a l l as tka 
s i f t ska 11 elaa sss t.staa at * sal is C. • 
taaparatara-ssst affect aas skseraeJ. Tkara 
ais l i t t l e a a c u i l t r at s c: t e t i e l t y 
iaereese4 at l« C » lass eteesa'eat 
staaesr4ixe< Mt tara of keksvlac ef tka elses 
ais recorded. (JT) 

stssffer, J.9., 3. C a i n * , j r . , v .s . ckerrr# • • * • 

Jiaaacaart. tmt 1 . 1 , aicksas, Tk« laflaaaca • ( 
Taararatara aa tka risk CiaaaaitT Stractaea af 
tka ke« l i a a r . elaa Lr». e i re ia ia . 

«S7»-1*7». ka«. l i » i . ( h c t . . s r - l . I * . 2 
r t i ra ia ia ralftackeic last i ta ta aa4 State 
Taiaaesitr, Caatar far taairaaaaatal Stasias, 
aisrkseare, * • : Tart calleea, (•aanaeet af 
Sialaey. Terk. M | 

TJta isflaaaca af taeeiratace as a f isk 
eaaeaait;, via • caaaerisaa «f 4 i *ars i tT 
i a t l c ies , ckaaeae is seakar af seacias. MM* 
ckaeajaa is aarcaet species ceaeaeitiea, aaa 
avalaatee. l a 1973, ceaverisee af r e t s e e a 
t i ae rs i t f M i c a s aitk teeaeracare ietaraals 
skeea« tkat akeaa » . 7 ta M.s c f i sars i tv 
iaeai aaleas eacreasa4 ai tk as iacreese i r 
taasiratare. Ceaearitaa et 4i«arsitT iaticas 
kr statiae frea reeraerf-ectakar 1*73, 
is«icata4 tkat caaeaaitr stractere as 
eataraiaae sr elaecsitt iselces eas stasia 
tkreaefeeat tke stair area, kaciae cartaia 
Uses af tke rear, tke fisk cassaaitf as a 
aaele aas af fectel kr tke iecraesee' aater 
taeaaratare. •a»t»ic. aecaasa tke iatect af 
tke keatal lisckeree rasal te l aaialr ia aa 
iacreesa ia ekaalaace ef seae species 
tBeticeeklr tke saetfia skiser) ratkar tkaa a 
aaier ralactiea i a tka te ta l aaskec af 
species, ami tka fact tkat tke keatel 
l isckarfe aas saall caeeerel te tke aaaraee 
f lea af tka I s * t i * « t , i t aas ceeclaeet tkat 
tke aaarall aeiateaaace aal faactias af tka 
9e* kivar icktkrafaaaa ia tka a ic ia i t r af 
elea Lra, t i r e i a i a , w* eat iapairal k» tke 
keatal lisckarea. CSfl 

««> 
Staaras, S.C., » caepacisaa of tke Caelatiaa aal 
Ciprassiaa af Life l i s te r r Trai ts ia Statle as l 
riec'.aatiaa taaireaaests: S U H S t l t r r t l t s is 
U H i i . 

t*7». Pk.D. Tkvsis, 3ai*ersitr ef Pr i t isk 
Calasbis |»ai*ersity ef I r i t i s k calaakia, Casasal 

fy raisiae CkJMSI* i r m i s ia tke iakarstarr 
safer cestrel le l cealit iass af sassi t r , f e e l , 
*ad tesperatara, l iftereaces »» larse as 
tkese akserrel ia l « a i i » reseraeirs aara 
arelacal. Tke lifferescas aaeae stacks is 
rapeolactit* t ra i ts aere, a i tk tae 
asceatieas, i a tke esse l i rect iea ia tke 
laseraterr as is tka f i e l l . lase parials af 
lee aater asl restr ictel fee l feaarel laree 
fisk fereatar t U a 20 ss) is ketk lakaratarr 
aal f i e l l . Skert-tera f lactsstiess is tke 
f i e l l seesel ta fa*ar sasl l fisk (lass tkaa 
22 ss ) . sisce 17»5 l i f e kUte r r t r a i t s ef 
6*mOSI* is daaaii kaae aaelael ia l i f f a r a a t 
j i rect ioas, ieptaliaa aa the i t s k i i i t t af tke 
reservoir. (ST) 

Steffessea, 0 . * . , Tke f f fect of Patriest 
(arickseat aal Tesperatare aa tka ereatk is 
Caltare of 9l»» l»CT0« l~. 

H7«. lasatic latssr, 2, 337-3$I pMiversitf af 
Castarlmrr, kataar Peesrtaest, Ckxist-karck, pas 
laal ta l ) 

Tke srostk respsss* af Wh 11CTPC* ts 
teaaeratares ketaesa < aal 24 c aas taste! as 
t lsats froa tea lacal i t ias akick l i f f e r a l is 
aater teeperatere. erowtk ef pleats fees tke 
area aitk tka kieker sees aastklr uaasratara 
iscreasel te a* optlasa ef 19 C Tkosa fres 
tke etker area lacreassl at a faster rata te 
•a oet isM at 1« C, Is kstk esses eraatk 
rates lecreassl ske*a 20 r sat seta 
ceseletelr l sk lk i te l at 25 c (ST) 



• 

5«ssert. e . J . . S . I . >cae*t. J . J . Seaassss. aa* 
J - * . t i t c e a l l . eistr iketieaal k a w a > af »iek ta 
a Tkerael rraat la tke I t l a a t i c Oceea a»ar Cay* 
•attaras. 

U N . Presaeta* at tka le t * l a u l aeatiae. l a . 
Sac. Lieael . D i m « i l . ke l * ia saaaaeek, ( M t t i t 
Ieo» 11-2a. t t H : Saeet r isk . I k s . , 21. M 
i *a i * r rs i ty af sisceasia, ss«isea, a i l 

* tkvraal fraat ketseae Calf Streae aa4 
viraialae eater aesses aas lecata* aertk af 
C»r» sa l tans aff Creeee Is le t i a Jaaa !»75. 
9*ttee satar teeearetsr* ckaaae* 12 C ia i ka 
at tke iatarfac*. otstrieetiea af fiskes sas 
sts* ie* ky ietessiae treat ies ia selecte* 
taaeacater* strata af tfc» tkecaal are*ieet 
aa* ky traellae ia saeet* ejri*s. Tee tkaraal 
tef iae* a keeessry kateaaa aertkera eel* 
» i t»r as* seetsars sars aater f isk fasaas af 
t \ « ceetieeatal skalf ea* resesfcle* aa 
eeeteee aitk relat ively Me* f isk akaasaaca 
aa* 4i«*rsity. riaateaa tasa fast af M l , 
vara faa*4 aalr at tka f r t e t . a i i M l a c 
areastic astiaatas sf fisk ekee*aace 
correlate* a i tk treat catckes so* skeae* f isk 
cieceatreta* at tka tkarat 1 f raa t . 
Taayeratere saaea* af ereater isserteece tkaa 
tka eeeleaicel ceefiearstiee af care u t t e r s * 
» a eeterater af fisk J istr ikst iee. 
faetkl |«B) 

str tsta, I . J . , c .» . Sckrcct, aas J .T . CeMee, 
Cert i re i * strass resaeasas ta Seal l ies aa* 
Taaaacataca i* Salaeei**. 

1*71. >raas. tser. r isk. Sec.i 10*. 219-211 
fOrtfsa stata Oaiaarsity, Oreeea Ceeeeratie* 
•isaary leseerek Bait , Caraall is, 0 t | 

Nasss c a u o i t caaeaattatieas ia jeeeaile 
ckiaaak salsee (OOCOslTICiBS TSatSTTSCM) 
satta* ae* ceaflee* ia a ssall live-case rasa 
frea aaacaiiaatalT 1 H ae/el ta aksat MO 
as/al ia 2* kr , tkaa f a l l «a 250) aa/al at at 
kr. la Jneeile ckieeek salaaa f i t eetta* 
lata a kackat ceataiaie* aerate* a star ae* 
n a e l e * a t r ia l I f at W-sec istereels, elssea 
o r t i c o l a * lacreasa* fraa less tkaa W aa/sl 
ta asersrteatelr I N ae/el is 20 a i» . la 
tseeaile eattkraat traat {MUM C I M t l 
C l ier i ) ecclieate* ta 13 C aa* sefctecte* ta a 
r ip t * iacraasa ia aatar teseeratare ta 20 C, 
• I W H cert ice 14 caacaatratiaa iecreese* frsa 
akaat 20 aa/al ta 70 sa/el ia n ai» aa« 
neaiee* alaasta* far aara tkaa 3 kr. 
J a m i l * esttkraat traat acclieete* ta 
<tarsal taaaaratsra cycles (11 t a 23 C| ka* 
at sakstaatial ckaatas ia elssss cert icei* 
oeTestratiee tkreeskeet tka cycles. 
Ja**«n» rattkrett traat • celt sate* to 23 c 
• • * taa saaa l a i t i a i cact leal* ceeceatrstloe 
as eattkraat traat acclieate* ta * C. Okre 
kick ereeas son sekjecte* ta Meatiest 
aettlse, am* caaflaaaaat, tka ear t ica i * 
oaceatretiees ia fisk froa t ta taa 
teeperateres resaeefe* ia • si si la r faskiaa 
• t i l TO sis sf caafiaaaaat wkaa treat fraa 
tko aarsar aatar f a l l * * ta aaiataia 
laeraasiaa cart tea i * eaacaatratiaaa. f*atk| 

<0<*> 
Strsss, * . , f . Jakas^a, T. He***, J . Oataak, aa* 
S. I l l l i t t s , SaaciM • i t a r s l t f as* kaaatsaca of 
tka totts* Pnaa, OacraaUaktaa, CaasarclallT 
laaartast f k o aa, • • * fiokoo, fafara • • * I f tar 
taa Caaatractija of tka rwtar • • ? • * Oaaatstiaa 
Statlsa. 

i»T». prsfraas laaart for 197] oalailtt** to tka 
loastsa t ia * t laa*sa j poaor Caaaaar, H I rt-

ffasas ICa OaisarsitT, kaaartaaat sf O i l s l i t a as.4 
fiskarias sciaacas, Callaaa statiaa. T I : tasas 
t a r i n l t s r s l daariaaat stat iaa. TQ 

Tka faar asst akaa*aat saacias. LtrrocaCUk 
aa»i«, stomosno »wt»icri. micBksns 
ClLIPOOII tSSIS a a * U C O M U T C k T U I . Xtmw* 
as a«*ra l l iacraaaa is aksa4aae» siaca 
casstractiaa af tka ra*ar Bavaa CaaaratiM 
Statiaa. Ia aasaral, tka oraatast aaaa 
catck-aar-*ffact aas l a r i a t tka caalar 
•satks. Saaa aaaaral *aerassas aara aata* ia 
akaa*aaca> af saaa crastacaaas sack as 
r u i f n i u sa. as* •tuns itrtcas. iiss 
lass »saa*aat aara aast-laraal aa* lawakila 
uicsTonas u r a i m , MCIOOMU MTMSSS. 
aa* Heteroses OODOUros. Tka sast •taasaat 
oreaa cal lacta* , tka kcackvaraa saoa 
iacraasa* ia akaa*saca. I a aaaaral tka 
l i a i t a * *sta ia* icata* tkat aapalatiaa* af 
araas. akita aa* sxass skciao as* alaa crat 
saaal«i ia ssaaakac as* Oaeasksx skssa* 
l i i t l * ckaaaa ia aatt. re . Variatiaas ketaaaa 
t r ias aa* statiass sara aaaaraatif ralata* 
a r iaar i l f ta niaratarf aattares as* 
recreitaaait. Br«*ea as* rraaa saaal iaa aas 
*aaa ia Takks ter, Ca*ar safea, T r i a i t y 1ST 
sa* tka tisckerea araa ia T r is i t f Bar. fffC) 

<»T0> 
sa«a, J . • - . t . l . Skaritx, aa* 0,0. Strasar, 
«rokalaoical Ikarratiaas is TTPI1 rooalatisas ia 
a aast-Tkareal kfsatic kabitat. 
1*77. tsar. Jeer. ( a t . . * » , ST0-S75 fSsaaasak 
t i fv r tcalaay takaratacy. l i i a a , SQ 

Rarakalaoical akerratiaes ia T I M * 
sssslatiees iakakitiao a aeca tkarea l l i 
strassa* aaaatic systcs aa tka Sasaaaak l isar 
Plaat ia saetk Caralisa aara iatastiaata* ky 
asisa ketk aaraaalaelcal as* asxyaatic 
arsca*aras. »a a*i*aa«a a f kykri* izatia« or 
iatrsarafsiaa tat s e n T. U T i r e u * aa* T. 
•OMKCasiS aas faaa*. txaasaras ef tkese 
aaaalstiaas ta asst-tkSkaal caaUtiaes aa* 
laa laaals ef ra*iocesias sere 1s*s»« 
issiasificaat is ceatrisstiee ta tka 
eerakeleoical *iffaraacas ekserae*. tetk 
ajaaatyoi f l e i i k i l i t y aa* e ies t ic i t f aeaaar ta 
ka c r i t i c a l factors is tka a*aetatiae af 
- T » » ta aerie* eeairaeeeet*. ( istk) 

<»71> 
satc l i f fe . i . e . . J r . , * . eriakseter, so* I .S . 
nalr, Carrelatlaas ef risk Catek as* 
Csrireaseetel ractars le tke self ef l e i e a . 
1*77. Jeer. r isk. kas. M . Cee., 3*. 1»-J0 
"ja*fer* Iest i ta te rt Oceeeeeraekr, Oeaarteaat ef 
Catireseest, r isk* , las as* eeriee Sarrict, Mar iaa 
Scolosr labototorT, Otttaoutk. lets feat i s , 
C«*a«a) 

Io ae iaTestifaties ef catckes ef 17 
coooercial sariee saecies ef fisk e>< 
seal I f Uk free tke Self ef M iea , W skeaa* 
s ta t ls t ics l l r sioalfleast cerralatiaas sttft 
sea teeseratstss at $ u sMress, lea 
•rasseick, sr tset'tkay larkar, kaise. Most 
fisk receres eastelse* at leeet *0 r r ef 
< a u . Oeoctlstire easatlaes ere rretsce* fet 
fear •aoeiev ksea* f i r s t ee tke cerrolatiee 
setaooo cetck ss* eee teoaaretere as* oecaM 
es tke cerralatiee sstsaas catck oat sea 
teeaeratere a l leoiaf for f isklsf e f fo r t . 
lacioaioo ef f iek la f ef fort lssreve* t i e 
carreletleas for e l l ef tke ssecie* Ofseise*. 
Tka ea, eat less sstel t ta* tke areflct les ef 
later sarts ef tke racer** free ear l ier 
sorts. Tee larss f lactatlaes is l o * l * M s e l 
aeaeies akvstaace see loteceretae es 
reoalt iof free * reekisatise ef f i s k i s * 



<a71> 

<»7i> COST. 
praasara aaa acaaaie el laata as rapra 
•y saa taaparatara. tkatkMH?) 

<B72> 
S a f i n , I . , sat T. laaaaki. aattatiaa-laaacat 
Lifa Saaa Skactaaiaa af tartar » aaaar Mffaraat 
Taaaoratara caatit iaaa. 

197*. t i p . faroata l . . 11, D J - I M faatiaaal 
Tastitata af Bstialoaical Sciaara. Oivisiaa af 
• ia loty . Ckika, Japaat 

Ma l t l i f a spaa af I tT tB I t ay aaiaat 
t i f f areata aaa iasastisatat. Tka aaaa l i f a 
spaa a f aala-faaala aixa* pspalatiaa* aas 
laaaar tkaa tkat af saataaatat aala or faaala 
papalatiSBa. Okaa fraskly aatarai t a r t a n 
•as i r ra t ia ta t witk acata tsaaa af saaaa 
r ips . siSBifseaat ratactiaas i a U f a apaa 
rasalta* aftar aaaaa af i f teats sat akaaa. 
akaa aoa-irrat latet aat i r ra t i a ta t i v r t a u 
•ara kapt at aariaas taaparstaras, tka laaatk 
af l i f a spaa ia katk araass aacraasot aitk 
riaa ia aaaicaaaaatal taapatatar*. Sar»i»«l 
t iaa at H r aas pralaaeat ky 3 t laaa ia 
a a a - i r a t l a t a t cootral aroas, aaa ky a tlaas 
ia i r ra t ia ta t fraa pa as caaparot a i tk 
•arr ival at 12 c. Praa tka prssoat ta ta , 
rat iat ioa iaaacct l i f a spaa skactaaiaa aas 
tatactct . (satk) 

<»71> 
Sasxti, I . , aat 4. Yaaoaocki, H f a c t af 
Tasporatara aa aataratiaa af a Cyprlal i taaek. 

1977. l a l l . Jap. sac. sc i . r i s k . , a j , J*7-J7j 
rrraakaatar r iskarir* Pasaarck tabor atacy, Oota 
Praack, roaaki, aata, Japaa) 

Taaaf faaala laaek vara raaret far taa aaatks 
U a*aarla ka l i at 15, 70. 75, asf 3t C ia 
katk saaaat aai a la tat . l a katk «roaaa tka 
kiakast asaaawsaaatic iatos rat iaa aara ia 
tka arosas kapt at 25 sat I t c . Pallaolaa 
iaractlaa af kaasa ckarloaic aaaatattapis, 
saoraoa far t i l ixat iaa aai katckiaa ratas af 
oias ia tka araap kapt at 25 C aara 
siaaif icaatly kiakor tkaa ia tka atkar 
araaps. la atkar stasias, faaalas collactai 
tar ia f l i f faraat aaasaas »ai aaistaiaai at 25 
C i * taa laboratory saceassfallr apaaaai 
sat-a'-scasoa. CM) 

Ssaasay, • . * . , Tka 
Tkarssl Variatlea. 

tasaaasa of iaaatic I assets t a 

197*. pk.s. Tkasis, 211 pp. (Sslyorslty •< 
paaasyWaaia, pkilaialpkla. »») 

Tka slaaificaaca of i l a raa l sad saassaal 
taaparstara pat tar as ts tfca kioaaaraatics aaa 
l i f * kistorr paraaatars af saaaa spaeias aas 
aralsatat. Patas of oaa iarelapaatt sat 
ayapkal axaetb aaca s ta t is t l a lskacatari ast 
f l a l t sinrocaot strasaa. Basalts la i lcatot 
a* lsaatiata rasaaaaa of a l l apaclaa t a 
skert-tara taaraal aariatioa. Par ssaaar 
ssacias, taoras fcaar aeaaealatlnss sat 
tamlapaaatal t;aa far kotk aaaa aaf ayspts 
aaaarslly tacraasaf aitk iaeraaaat aaaaltata 
sf tka t iarsal teaatrstara pals* , 
ascaloratlsa of seaalapaaat aas oapaclally 
• I aa i f least for aarlraaaost* oscaatiaa IS c. 
* ceasistast pattara of raiacai a ts l t baiy 
s i t * aat faeaailty aaa akaarcat far afsafcs 
raarat ia aaa-aptlsaa f l . o . , aarsar or 
eaalari tkarsal raalaas. aataaallc tespoaoa 
ts t i a t ekasoaa ia taaparatara aas lsaat iata . 
Tka saoaitaia af t a t raspaasa aapastot on 
aaiaal si ia aat rsasa af taaparattras. Tua 

aaaray taaaat/aait at af tissaa aas iaawsalr 
raUta t ta aatT siza fa r a l l saacias a t a l l 
taasarataras. aataa a t araatk. aatakolisa. 
aat assiailatiaa aaaaralia iacraaaat aitk 
taaparatara kat tacraaaat aitk mmm af tka 
aaiaal. Bat arastk aff iciaacias aara kiakast 
far aarlT iaatar araaavs. paxticalarlT at 
caalar toapacatar as. as*k aat or aatk 
afficiaacias aat prataKtiaayraapicat ioa 
ratiaa tacraasat aitk r is iaa taaoantacas 
laaaa 15 c. Tkis aas at tr iaatot ta a 
tiapcapartiaaata skif t af assiai latat aa«r«r 
saar fraa <rro»ti aat la ta aaiataaasca. IPPCl 

<a75> 
saaaaaf. • • • . , aat J - i - Sckaaek, taa •aaalaaaaat, 
sraatk, aat Batahalisa af S l c t U U X C I M T B (Sapl 
pBaaiptara: Cacisiaaa* i a Plactaatiaa Tkaraal 
Baairaaaaats. 

1977. tcalaar, 5 1 . 2*5-277 tBcataav af Sataral 
Sctaacas af Pbilatalpkia, Straat aatar (asaarck 
castor, isaaiala. Pi ; BaiaarsitT af PsmaTlaaaia, 
•apartsaat af Biolaap, fki laaslpkia. P»: aatiaaal 
aslaarsitr af l a Plata. l as t i t a ta sf Liaaalaap, 
•raaatiaal 

Bap taaalopaaat aat araatk of a e i l t 
ILT IMtT i aaca aaalaatat i a sir f lactaatlaa 
t aaaar at ara raaiaos a i tk t a l l y aaaisa raaaiai; 
frsa 12.0 to 21.5 C. DaaalopaaBtal rata aas 
pasitivalr carralatat aitk iacraaatat 
aaoBitata of tka t i a l taaaaratara palsa. 
Baaalaaaaatal aecelaratiaa aas aost apraraat 
far aaairoaBeata palsiaa Paraat 15.0 C fac 
katk staoas. I c r i t i c a l taaaaratara raaiaa 
af 11.0 ta 12.5 c aaa oassrvai foe i a i t i a t i a a 
aat saiBtaaaaca af a t * la f iaa . Batatalie 
ratas aara aaasarot ss i 'a a t i f f a raa t ia l 
raspiraaatac. Tka tkarsal taspaasa af 
aatafcellsa wariat a i tk aaiaal siza aat tka 
raaaa of tost taaparataras. Tka oaarap 
taaaat par salt saiakt af tissaa aas 
laaarsalr ra latat ta koty sisa at a l l 
taaparataros. taaray aataots aara tataraiaat 
far ayapkal taaalopaaat is a l l tkaraal 
capiat*. Oat orastk aff iciaacias aat 
protactisa/raapiratiaa ratios for SICtM 
aiTttPlTi raaaat fraa a».T ta 7 ) . a l aat o.o 
to 2 .7 , raaaactlaaly. assiailatiaa ratas 
iacraasat a i t k risiaa taapacataraa aat aariat 
kataaaa 1.05 aat JL52 J/aa tayfO.25 t a ».0a 
cal/BS tay | . Oat araatk afficiaacias taatat 
ta tacraasa a i tk iacraasat taaparataros tso 
to kiaaar aalataaaaca costs. Tka 
siaBlficaace af flBctsstisa taaparataras te 
tka kiaaaaroatics, taaolapaastal tyaaaica, 
aat ocoloar ara iiscsssos. Itstkl (ST) 

<»T»> 
srtratto, U i ««4 3.C, Talaki. tassal vtr iMisaa 
la tka facsatlty of Talloa Parck fraa laaa foist 
say. lata t r i a . 
1»77. Traaa. laar . f iak . Sac., 10*, 57 I -5H 
tOatsrio Oiaistry af Oataral tasaarcos, ssaticaka 
na ]ac t . Port Oaaar, Oatario, caaata) 

Pro* 1970 tkrojok 1970 tka apasklBf alaratloa 
psttara af fa l ias parck aaa a is i lar . Osriaa 
tka s i t t l a of ( s e l l , as sator taaparataras 
rasa fraa 1.5 ta t C, f isk aorai iasksra CO 
ta 10-a aaatk) ft as faapat a star |2» a ) . 
Spavaiao took placa froo tko last task ia 
i p r l l tkrasak tka last aaak ia t a r ; tka paak 
accarrat t a r l s * tka f i r s t too saaks ia ««y a t 
0 ta 10 C I s lata Oeaaakax, akaa 
taaparataraa Irappat kolaa 0 . * C, parck 
rotsraai ta tkair taap-aatar aiatariaa 
stasats. |9T) 



<«7T> 
'aatkiaa. * . . aad T.». "rest, Tk* effects * f 
Te»e»r*ter* «• ikv B***t*aa*at eas sareiael af 
?»* r>r>uti«u *f I D B c«-r»jreis oyer aa* task 
foiatera: Ce l ic l la * ! . 

»»•»?. -ae. Jeer, t o o l . . S i . 13S-IJT (Saiwersitr 
at » * i i t * b * . b*eerte**t • • S i l t n l H T t Riaei*** , 
• u i l t k i , enact | 

larwa* *ff I tWS a»MJT»IS fcaa Saskataee, 
SistatcHaean, aad ckorcstll, aaaiteba, a n 
rpare4 at r»w*taat tea**rat*r*s af 15, 20, 
21. 25. as* 27 <"- Lac*** ef betk eacalatleas 
failed t * caeplete taetr t*w*lopa»et t * 
• I a l ts a t I K , alta*e*k .iewelepaeat ta 
tkir-1- aatt foartk-iastar larva* l i e accar aa4 
sarwiwal at tbis teeaerater* was a re* test i» 
the popalstiaa free Sasbatete. Tbw aetieea 
< H » 1 I » M » t*a?*rater* far botk eeealatieas 
• is feeed to k* « C. Tk* -taeelepeeet rat* 
*>« tk* sartiwal rat* n s kieber ia tk* 
Hterckilt soeelatiaa at teeeerateres abew* 30 
c. i t 15> C, contrary to ebat aoel* k* 
* ta"Ct* t , sarwie*! ef larwa* aas aack ereeter 
i i tk * aar* seatfrara fSaststeaal pasalatiea. 
«t«: M 

<»7S> 
T > » l > n i , a . , ».*.. R*<H*r, esd »-«- rtveiaa, 
InOct i i a o' leaefisk ICTCLOrrnilS igRros) aitk 
tar*a» aa* of i t l aa t i c 'ad (Gists • O t i m aitk 
H a l t s o f t k * Coerpo<I, L E t n i D C n i t P t B C M U I S , 
ia aat t l l K t i l to tk* ***fo*adlaad area, aad 
IeOr>>eces "aerefroe *a lasbere-Of faker* 
aiaret ioas off Cod. 

:»7«. toar. risk. »*s. Id- Cae-. J l , 711-711 
I M K i i l taiaersity of **wtoaadlaad, St. Joka*s, 
•>»"oi»11ee'1, Canada; lateraatieea1 Ceeeissisa 
f<*r tk* *ft*ka*st Atlantic F is t * r i *s , terteoatk, 
«•>»« ; n t i a , Caaala; 0*parte*et of tk* 
*n*ir.7n**nt, yisk*ri*s aad ftari** serwic*, 
Piolsiical I ta t ioa , St. Joke's, «*wf oaedlaert, 
"aa«1it 

*»» laaafisk, CYCLorrHOS LRRPas, aas feeed 
t> h* « coaam iat*rs*diat* east of tk* 
l i r rac of l»!>»»EOcn>» apiRCRIkLIs ia tk* 
3»efeea41*a<! -ad a*i«Rberla* a n a s . Lara* 
e*a!>ers af tk*s* larva* occerrvd oa tk* t i l l s 
of laap'isk f ro* iaskor* ?ewfoaedlend areas 
'roe tk* U t t * r kalf of Jaa* to tka f i rs t 
M l ' of aaaast, *k*r«as oalf aiaor iafactioa 
• is foinfl is aaf aaatk in offskera sraas. 
5>a* larva* of tka r*ar r*ack*d tk* f iaal or 
7th s ta i * o» tk * iat*ra*aiat-- kost is *a* oa 
ts» vast coast of •rafoaaalaaa' iad ta Jaa* ea 
tk* *«st co<st. Barjni| Rar «*<! •'*** 
1*r*lo*a*at of larvae >as aaek lass anvaacri) 
i i tk« aer* aortkcrli ar* is tkaa ia tk* 
aireer coastal water off tk* vest coast of 
e**foiia41»a4. (tatkl (STl 

<a7«> 
Tera i i , t.M., B.C. • f i i i a , aa< s . 1 . aolastroa, 
?*a**retere fraferaaca, kaoidaaca, SMck, *al 
s.ia Speed st«4i*s alrk Raria* aa< tstaaria* 
nricaaiaa* tram Va* J«raYV. iraaaisas froa fa 

i«77. Tetk*oloai;al ksaoeiat*s, l a c , sa l l r t ia 
»o. 17 (lektkyaioaieal kssociaws. Inc. , 
»rl7antiae tsa«rla*atal Ukoratorr, fr iaeal iae, 
».T) 

Stadies ial t latvo to praaiie bakaaioral aa< 
akrsiolo«tcal laaoratort «tta aeaavs to 
etslaata tea effects of tke iatakes aao 
ktated J l jc tar * * of tke aroaosed atleetie 
Ceaaratiaa Statiea i r * taaettad. Heaa 
oreferred taaaeratares of tke foarteea fisk 
saecies lasted ear* «*e*ral lr Maker tkas, or 
eqaal to , tk* accl iaat io* t<-aa*ratate«. 

•vakfisk aal blaafisk asaallf rcafarrad a 
aarr***r raa«* * f t*aaaratar*s tkaa tka acker 
fisk t*st*4. (lack sea bass a l i a strata* a* 
teaswratar* er*tec*sc* daria*, kaif af tk* 
t *s ts . Laa tkaraal r*saaasi*—*s» aas 
• t k i k i t * * kf k t U M i c aaakadaa, aa* aackaay . 
kiack s*a kass, klaafisk. aad aiatac 
flaaader. T»aa*ratar* ar*f*r*ac» sas r a l a t * ! 
t * accliaatiaa taaawratar*. kvaidaac* 
taaawrataevs »*r« alaars <c*at*r tkaa 
pr»f*rr*a t*aa*ratac*s aad aac* aaaarallT 
ki*k*r tkaa t k * kisjkest accliaatiaa 
t*aa*ratsres. aasaits * f Wat skack 
* l *»r ia»ats a i tk U*>Mck bcrriaa, kar 
*ac*>a«T, r*4 kake, alack saa kass, klaatisk, 
aad Mlaat ic a*akad«a aad caldskack 
* t * * r i a * * t s a i tk kay aaebaay aat rad kaka at* 
4isc«ss*il aad masrted is taaalar fare . 
Basalts * f n c r i t i ca l saia saaad stadias 
aitk i t saacies af f isk are a ls* taaslatad. 
Tk* kieka-st c r i t i c a l saia sa«*d aas * ik ik i t *d 
ky at laa t i c aaaaada* accliaatad ta 24.0 c . 
Tke lowest c r i t i ca l saia saead aas *skiki t*d 
ky bay aackaay accliaatad at 5.0 C. la aast 
casa* at iacraas* i a acclieatiaa taaaaratare 
nsalted ia aa iacraasa ia c r i t i c a l saia 
ssaad far : u ^ af s i a i l a r s ix * , kccliaatica 
taaaarat'fa aarf f isk laaatk kad a direct 
affect as saia saead. 1ST) 

Tarry. C.B., aal J .s . steakaas, * Stady af tk* 
or i r a tat lot af Selected takiatacid ri*h»* ta 
gaatk asd Skif t ia* Seasaaal Vertical Teaceratera 
wadieats. 

t *T* . » a l l . sm. ca l i f , iced. S c i . , 74. 170-10J 
(Decileatal calleaa, Oaaartaaat af ( ia loaT, Las 
kaaales, ct ; saatkera Califeraia Misaa's Tbaraal 
Effects Labaratary, tetaede a*ack, CM 

Tke affects of saasaaal t *aa*r* tar* aatiatiaa 
oa t k * l ** t» distribatiaa of f J»* saacies of 
•abiatecids ia mat larbar, Califaraia sere 
stadied. Tate* tyaas af desta disks iketiaas 
vera foaad: RIC10*)CTIfS * I l i m S aas 
restricted to tke ia ter t idal aad sabtidal 
aaraia: entlolOCA JACISOII was abaadast at 
a iddl* daatks aad daciiaed ia abaadaace ia 
botk saalloaer aad davaar aatar; RTrsoboS 
C»»TI, IRRCOCRUIS VkCCk, aad rMRtscRCR 
DaCkTSS foraad a daeser water area*. Tk* 
deetk distrlkatiaas af a l l sa*ci*a esceat R. 
»I>1 BO5 skifted iata deaaer saur aarias late 
saaaar sad ( a l l aad iata skallaaer eater 
lariaa w later aad sar i a*. RICaORCTkOS 
Rl l ims resiiaed ia tke toe I .J a tkraaakoat 
tke year. Sascaat la ta deea*^ aatar 
corrasaoaaM ta the period «f aaraast aster. 
Deeaar water species selected aatar colder 
tkaa I t c . ERflOTOC* Jacrsoai accaaied a 
aiddl* tkaraal raa«*. Tt>* resalts ef tkis 
*»a<y svpport •« itoortaat r o l * for 
teaparatare orieatatloa i a tka spatial 
oreabizetim of tk is saktidal ceeaaalty. 
(lata) 

Tkoasoa, %.]., J . I . Saraaat, sad J.R- Oaea, 
Inflaeaca ef kccllsalixatiea laaaaratara aad 
Saliaity oa ! • * • a ll<)-Beee»deat kdeaosiae 
TripaospksUs* aad fatty icld Coaaositioa ia tke 
S i l l s ef tka Bel, (MCB(U.a kfOOItU). 

1«77. cosp. Ilockea. f k y s i a l . , M l , 22J-2M 
( * .c .k .c . , l a s t i t a t * of Raria* l iockesistry, 
•kardces, Scetlaad) 

llcrasoaal Sa/R-iTfaae fraa tba R i l l s af 
aataral freskwetar awls bad aa irraaaias plat 
discaatlaalty at 20 C Tka correeeosdia* 
aatyaa fraa tataral seawatar eels bad a 
diseaatiaaity at 12 C. fa t ty acids tree 
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< « • ! > COST. 
t a t t l l i p i d s o f t k * s i l l s * f f reskaetec u l 
seaeeter a v i s s e r e t i c k l a !»-*» a a * | a - H 
f e t t r K U > r e « » * c t i * * l y . l a t e r a l f resbeeter 
• t i l i f a p t H t * s t m t i t f a r t t r a a aaatka 
w i l k v a t a t e a a e r a t a r * ckaaa* ked a a eackaa** * 
a r r k * * . i e s * l e t d i e c e a t i a e i t r aa* aa eackaaee* 
f a t t y a c i i c e a e e v i t i e a . T k * s i t s e t i e e aas 
aacbaaet* a f t e r a f a r t a e r t a r * * aaatka i a aaa 
a m at law t m a a r a t a r * . B a t s r a l scacatcr 
a v i s asset.** t a a k i * k * r t easer * t a r e i a see 
n t « *er t k r e e * e e t k * y i e l o e i aa a r rkea ies 
• l e t a i s c a a t i a a i t y a t 20 C n l t W l c t i l l s 
f a t t y ecieas vere aaa aacc s s t a r a t e * . Teas* 
s&sssas vara t a e e t o n ay re-aeaatxaje t k e a v i s 
f > r a f e r t a e r t k r e * aaatks i a aaa aa ta r a t • 
l m t t * a * * r a t e r » . I t i s caac leee* t ka t 
taeye-ratax* ess aa t s a i l s ! * * * e t * c * i s * s t k * 
d e * r * * a t a a s a t a r a t i a a a f e i l l l i a i e s . Tka 
a s s i t i a a a t d l a c a a t i a a i t r i a t k a k r r k e a i e s 
a»et a f a M a n aat aaa aazraa caa a * 
c o r r e l a t e s s l t k t k * * * a x * * a f a a s a t a t a t i a a a f 
aaakraaa l i e i d s ea te r a a t a r a l c a a i i t i a a s 
r a f l a c t i a a t k * f l a i i i t r a f t k a k i e e e a a r e e * . 
T k * ( a - J l aed a a t tka ( a - * l e e l y a a a a t o t e t e t 
f e t t v M i l s f i a l a f l a i t kiaaaaacaaas a t l a * 
t e a s e r a t a m . fftstkl 

Tkerksa* , » . , T r e e i c a l * e c r * a l * a * as f a l l a t i a a 
T H i c a t e r Oraaaisas. 

197* . v i c r e a a a i c a . 12 , * » - * * e j a i c e r s i t y a f 
v i t a l , Vaaartaaat a f a i c r a b i e l e e r . Sekaal a f 
• e d i e i a * . M e a l , f « 

P l a i t aet l a s e r a t e r r s t a t i c s > * r * e e e i e c t e t 
aa r e t t a t araaa a M a * e ree iaa a t t k * s i t * e f 
a cover p lea t e a a a l a i i a k iscarae ear* 
n i c i M , t * d e t e r e i a e a a t i a a a ea t l i c i t ia*. 
t e e a v r a t e r e s f a r c rov tk aa t t k * * f f a c t a f 
a = c l l a a t i M t e e e e r a t e r * aa tkasa l i a i t s . 
Seeciaess a f t k * see* s s * c i * s e k t a i a e t f r a a 
e i * e l y very iea 1 s c a t l e e s sack as t k e M e r i t * 
" a y s , Jase ica , a r r a * r t * t i c * aa r * caaaaraa 
a i t k t k a k i s c i v e * kay syeciaeas i s t k * 
l i k e eatery s t a s i a s . Tka r a a s l t s i a t i c a t e t 
t k a vceseace a t a leaa t a r a eaaer t k a r s a l 
l i a i t s i t k i a • decree a r t a a a f aaaa sseeer 
e a s i e s t t e a s e r a t e r e * . Oa t k i s k a s i s , i t i s 
: n e s t e d t k a t t k a f i r s t l i a * ia t k * f e e t 
a * k , t k a s a k l i t t a c a l k a a t k i c s a c r e e l e a t s , aar 
erase ca a * t k * asst s e a s i t i v * l l a k t a a 
ska la raase af a t k « r sekstasces as t k * r kav* 
t > t asperate re aaa t k a r a f a i w e r a * * k i e k l r 
n l u M t i a t i c a t e r o r e e a i s e s . f k * 
l e a l l e a t l eas a f t k a rasalts t * t k a s t a a r a f 
s p e c i e * eva la t ie * ) i s t i s c s s s e d . CWO 

a l t r a s t r a c t a r a l l T t k a serve c a l l s a f tka 
f r a c t a l e a a a l i a e i a C U O M M S r a a c T i r m i S . 
There aas a ckaaa* i a t k * a a a s a t i a f eac lear 
* * * * * a a t s i s * a f t k * eaeee lasa ic r e t i c a l c * 
c i s t * r a a * i a a a i a a l s ezaoset t a M c fa r 
t k r a * kaars aaa a a l r a ckaaaa ia a a c l a a r » s r * 
a r a s i t r i a i a s a c t s ka la a t 2J C f a r t k * saa* 
t i a a a a r i a i . I ka tk l 

T a a a a i . C . T . , * * 4 I . S . B . 1—. E f fec t a f 
1 * a a a r a t a r * aa t k * Osaaa* Caasaaatiaa i a t k 
Larva* * f ftlBTSRS I I B O J kaaa | « « i i a U a a , 
C a l * a * t * r a | . . 

I9TT. a . y a r a k i a l * « i a . 
S a i a a t s i t T . aaaar t a n 

S3 , 1 1 3 - 1 1 * (*«*aa 
t a f T a * l * * r , r o a a a , U 4 > « l 

Oiyajaa a a t a k * * f t k * l * r * a a * f t k a a a a a t i c 
k a a t l a » m * T * S I T » I C » I » u a*asara« aaar t k * 
t a a a a r a t a r a raaaa a f 2a t a Ja C at 1 c 
i a t a r a l s aa i a lsa a t 20 M l • c . osraaa 
c * * s a a a t i * a aas laa a t l a a t a a a a r a t a r a s , 
iacraaaaa a i t k a r i s a i a t a a a a r a t a r * , aa4 
f a l l s k a r p l r a k * > * 3a c . 1ST) 

Taaer, I . e . , aa i » . i t » * * s , Tk* E f f e c t s * f oz*aa 
as tka L a r v a * » • * Javaa i las a f t k a Basaal HTTI1BS 
B 9 1 U . 

t * 7 T . l a Jaasca, L.D. ( E * . | , O i a f a a l i a * C e a t t a l 
r r * r * < a r * s T*ckaala«T a a i t c a l a a i c a l e f f e c t s , 
w r c e l Oekker , l a c , Je» Terk , p a . 14-22 IBsr iae 
• e s a a r c k . l a c , r s l a e e t k , a l l 

U r v a e a f tke aasaal STTILas fOOLIs. 
aeasar ias TSa ia *m» e x s e r i a a a t aa< IS Is i a 
a w t k e r * s s * r . aeat e a r * c a l t a r a s a t 
t * e » * r a t a r e s a f 13, I T , aaa 23 C, aaa acre 
e iaasve t * v a r i a a s ozoae c a a c e a t r k t i a a s . Tka 
l a r o * r la rvae a * r * be t te r ab l e t o a i t k s t a a a 
t k * e f f e c t s a f exas* es»asara tkaa w»rt tke 
s a a l l e r l a r v a * ; * *X t a 100* a f t k e i t e m 
l a r v a * s a r v i v * a , kat a a l r a l t t * 7S» e f tkc 
s s a l l c r l a r v a * s a r v i v e a , aaa t k a s a r v i v a l >aa 
t r a a e r i t a r e 4 e a e a J * a t , i . e . , feacr s a r v i v e i 
at t k * k iaker t * a * * r a t a r * . C a a t r a l l a r v a * 
reaa iaes c a l l d isperse* tkraaaaaat t k e ca ter 
ce laaa f a r t k * e a t i r e s a r a t i e e a f t k * 
e i a e r i a e a t , k a t * s * e * - t r * a t e s l a r v a * acre 
caaccat ra tes ea tke c a a t a i a a r bat t a a , s k i d 
aas i a t * r * r * t * a as a s i e a af a i s t r e s s . 
J i v e a l l e asssels U e a t e a f a t * * • kaar at 0 .0 
to 0 . * » f a r e s i e a a l azaa* care a * a f f « c t « s bT 
axes* t r * a t * * a t . I ka tk l 

Taabas, U . S . , aaA 1 . 0 . I s f r a a , e f f e c t s * f Tkeraa l 
" n l l u f t i n 411 Cat I l i a t ^ l t l i a [ H t l U l i t t i t . 

l « 7 i . l a t a * taaearces »as* * rck l a s t i t a t * t eaar t 
* * . OS, Claaaaa v a i v c r s i t * (Cleasea a a i v e r s i t r , 
Bea t r tsca t a f t e a l e s r , C laasaa , SC| 

t r a l e a i c a l asa a l t r s s t r a c t a r a l data are 
• r e s e a t a s • * s * l * c t a * a a c r a l a v e r t e k r a t e a f r e e 
tat* u s t i a a vk ick r a c a i v a s k a a t a t a f f i a n t 
f r a a t a r e * ' s c l e a r r a a e t e r s . Tk* e e a l e a l c a l 
s a t * sitae t k a * f f * c t s a * < * * t k , s t s t i a a , 
l » c a t l a a aa« s *as *a * a a e a s l t r , s l a o r s l t f aas 
tasasea ic caaf aa i t i » * * f t k * c o l l c c t W 
svatkaa . kkaa iaace a*4 i i v e r o l t r * f 
Is v e r t * b r t t * s * • * • l * * * r a t t k * f i s c k a r e e 
caaa l a a t l e t s a r r e e e a l a * areas tkaa l a t k * 
i a t a k * c a s a l t s f c a a t r o l a r a a a . Ceeaee i t i ee 
of t k a saka t rs te a a i t e s a a r a t a r * o f t k * 
eevl raoavat kav* l a j l l i l l a f l a * * c * s oa t k * 
f i o a a H t k i o r a l a t l v a l T roaof l a k e . Tk* 
s s k t l * k i a l * « i c a l * f f * c t a a f a t * * f * r a t * r e 
ckaaa* v v t * • a t e r a U a O ov asaa io iso 

Taaas, f - I . , Tk* L i f e Cycle af T I I C s O C C I I I l 
f e * T l « i T < ' * T * » i o « S S a i l e r f " P i l p t * r » . 
c a r a t i a a a i c l t k Saccia l t e f e r e a c e to Oiasaase. 

1*77. r r e s k c a t e r l i s ! . , 7 , J1-3» I V a i v a r s i t T ef 
Saskatckesas, M a a r t a c a t a f t i e l e * v , Caaatal 

Tk* l i f * CTCl* Of T I I C B O C O I I I * V C I T I C t l l S ess 
s t a t i c s i a s i x saskatckaaaa s s l l a e l a k e s . 
resa les • v i e e s i t e d i a e a r l r t a o a s t . S ta r t I f 
t k c r e a f t e r askrvoalc d * v * l * * a * a t vas a r res ted 
a r i * r t * fclsatatisesls. Blaaaao* l a s t e d fa r 
tve a a e t k s , > reves t i »« t k * ea«s f r a s katcklao 
i a t k * care (20 CI c a t e r d a r l a a kaewat sad 
Ser tvoker . l a October t k * l a * c a t e r 
t a a a v r a t a r a | 7 C| aravaated e s a r r e s i c 
dera leaaeat s a t l l t a e f e l l e e i s o • o r l a o , * k * s 
lake tasaaxataras sea ls baoaa to r l o * . 
f i a e r l M B t a l r e s a l t s i a d i c a t e d t k a t « s * e * s r * 
t a c * l d i s set aecessarr t o kraak d i s r a s s * . 
«ST» 



» x i * l » t t . 4 .» . . Seaseaal Oistrxfcstiea aad 
Sacressloaal tresis af risk ia a lew Ceelia* 
Peeereoir. 

197*. »k.». TWsls. Saieersity ef I H U I , 153 s . 
fOeieersity af teases, Laereece. (SI 

Tk* risk seoelatioas ia La Cyeae take, a W 2 
kectare m t m i r ia eastern teasss, sere 
stsdied rraa leveafcer 1971 tkraee* Octoker 
197». Tke reservoir, iaseaaeed I * I f f * , sas 
'.-eastrsrted as a caeliee peed far aa 1*0 
» « H t t paver plast. Tkree lacatiaas ia tke 
lake w c * sassled asetkly kT eeereiekt sets 
of eeditied 'Tk» trees ia ardor to 
ckaracterite ckaeees la tfce fisk aaaalatiaas 
as tka reserreir seed aad tka sever plaat 
areaa eeeratiee. characteristic ef see 
isaoaadoeats, laree aaaalatiaas a< fisk 
teveleped daria* tka f i rs t te* rears 11970 
aad 19711 af iepeeadaeat. Saver* cevpetitiea 
f i r resoerces resalte* i» peer arevtk at 
tkesa popalctieas aad creppiee af tk# 
yseee-er-yeer 1*72 aad 1973. M e r i t is*, af 
tke ilsaiaaat 1970 asd 1971 year-classes 
r» laced cosset i t iea aed resetted ia lacrosses' 
orqetk i M prodactioa dariae 197a. Tke 1971 
year*class sf ak i t * craaaie (POP/Otis 
MXILkl lSt, toaiaatea ta* fisk pepelatieas 
sad eaiataiaed a caapetitie* adsaetaa* kr 
opesrtaaistieally aartit ioaias tke resources 
asoae i ts tdelt eeakers. Tke i t i t Ut lea ef 
p>**r pleat operative is 1973 resalte* ia a 
eearly ceatiasoas cmereeatiea af fisk ia tke 
oa t 'a l l area, Lara* piscieeres deeieated tke 
area ia ike slater asd saaller f isk sere 
prevaleet ia tke seaeer. (Istk) 

Tsia, k . T . O , aai P.P. Peatty, t isaal r i 
Ckanses la Salskav Treat ia Pespoase to 
Tesperat are. 

1971. Scieace, 195. 1350-1359 (PBisecsity ef 
Alberts, Pevartaeet of looloey, Idaosto*, 
• lfcerta, Caaarla) 

l iver eater teaperatsre (• C ia ceayicisea t a 
It CJ favored a kioker properties af 
pirek'ropsl* ia tke retiaa ef rsiakes treat 
(Skim SeltPPtPI), reeardless ef tke l iekt 
ciadltioas (eesstaat darkaess or 12 kears of 
l lokt aad 12 of darkeessl, Tkis rastoas* to 
teaseratare did aot folios a 010 relat ive, 
ataely aa lactease is tke rate of a reaction 
prodaeel ky raisins, tke teeperatar* 10 C. 
fketk) 

<*»•> 
Tastes, p . * . , oksersatioas oa tke Molest of 
PiPftKYPkCTIS COtTOSklXS, a* kajeatic Pyralid 
'T.*nHnf>tvr<> »fr»!l1»ej. 

1977. Cas. tstosol., 109, *95-«99 (OairetaUy of 
Cal i fornia, Ptpartnant of EBsireanental 
T o s i o l o f r , Basis, c») 

Orervlateriae larvae of tke aaeetic 
kat ter f ly , PMkKTPtCTIS COTf lMUi . sore 
act I r e aad fat tkroeaeeat tke slater ia 
• i n k e r * Califerala. p« patio* occorres eke* 
tke eater teaporater* is aaarosiaatalT 12 to 
1* C I w U f Mrek or i a r i l . Teak l t r r a l 
teas I t las acearrea tariae karl l aa4 Hay *ai 
i t e r a a w l sto*4ilr • • water teaeerettre 
laerease4 akese 2* C. ffT) 

«l*ts<a4, D.»., aai J , * , tar , freferroa 
Teaeeratare of tke Conoa skiaer, MTieris 
COtWOTts, la i t l l t l M to Use, f i n , Seasea, aas 

satrit ioaal state. 
1977. Okio Jeer. Sc i . . 77 , 170-171 (Bankera 
I l l i a e i ' Daiearsitr. 9>aartaeat of kieleeical 
Seieaces, Belalk, I U 

Preferred teaeeratare far tke caaaea skiaar, 
BOTioriS c w m , m correlates eitk aoa, 
slsa, sea sea, aad aakrit ioaal state sad eas 
kiaker tkaa. aad aesitisalT related to 
acclieatiea teaaeratares ia a l l «roass. lea. 
s is * , aad stareatlea did aa* siaaificaatlT 
affect tke sreferred teasaratsn. 
l ias i ' icxct seasaaal i i f f e r e a o a i a srefetced 
teaaeratare sere akserved e i tk 
ssriaf-cellacted fisk ereferriae kieker 
teaeeratsres tkaa aataaa-callected f isk test 
at tke saae aekieat eater »aa»atataxe. 
Uatkl (IPC| 

<a91> 
9aasr, I . * . , Sal ia i ty , Teaperatsre, aad Sraatk 
Beeslater effects ea Saed Ceraiaatlaa ef 
saucotix* tivopkri i.. 
1977. lesatic SstaBT. 1 , 329-135 |0aio 
la isers i t r . keaartaest ef le t te r , Mkees, ca| 

Teaaertare optiaa for StLICeaiU ( N O f U l 
seed «eraiaatiea at different sa l ia i t ies eere 
iaeestifated. nsiaas aeraiaatiea occarred 
ia d is t i l led aster at 25 c. losest 
eeraiaatiea serceataaes for a l l sa l ia i t i es 
eere at 10 C teas tkeeak S. m o p i l t i s tke 
aest salt teleraat of tke species erssiaa aa 
tke salt sas ia skick i t eecsrs, aa iacrease 
ia sa l i a i t r stress prosed t * ke i a k i t i t e r l to 
seed eeraiastiea far a l l teaaeratsre reaiaes 
ievestlfatad. (kstk) |*IP) 

<S92> 
Oskakoe, I . P . , I . S . tossoea, I . s . Caeraokezkesa, 
I . l . Oreeelskaia. L a . Pasktasa, sad t . 0 . i kka l l , 
Tke Caeirsaaeatal Teaaeratare aad parsieleeical 
PolTBorpkisa ef Poeslstioas. I I . Tke aolatiaa ef 
Ckaaees ia tke or«aalsaal Mat (esistaac* ta I U 
la i t 1*1 tesel darisa laat kccliaatioa. 
1977. Jest. Taetaal U e l . , 2, 9-15 (Xart i tate of 
Crtolotr, Lakaratorr of Caaaaratlve CTtoleer, 
UaiBerad, 0SSH 

Tke keat resisusc* of isdivldasl aesatTpes 
of several oraaaisas eas stadiad ky 
4etereieia« tke ssrvieal t i a * af a series »t 
closes as t ik l isas af •»»»» OUMCTIS, 
kStUIS kOOktXCDS, STMKTWCfiriOTOS 
•Mcucixnsxs, sad I » I » TtateuMt at ki«k 
teaperstses follosias accliaatiee. *a 
asslysis of ckasaes ia tke kest resistesce of 
preeeay of differaat fas i l i es rerealad a 
areat variety af ressoases ei tk is a 
eee«laiiee, elta seee i e a i u e s saookao 
oecreased tkeraal realstasce. Ia ftSltlOS 
ftOMTXCls a l l faaUias skoeed iscraases la 
seat resistssce tkeir ressoasos d i f farad 
oaly is tke eitest of lacrosse. I t sas 
coecleled tkat tk* pstteri a f asayt in 
ckaooes ia t k * sraaaisaal reslstasce leeel 
dsttas earlroaaeaul tasperatsn tlactsatiss 
differs frea aeieal to aalssl sl tkia tke —mm 
popalaitaa. Tkere are differsacas i a tk* 
ra t * * sad asossts of ekaaa* and alas ia tke 
directlea of tka** ckaases. (IT) 

••sake*, » ,P. , I . S . leesore, 1.%, CkatB*k*tB«*a, 
X . I . Preaolskaya, X.* . Paskkoya, aad t . 1 . ttkoU, 
Tk* MrireseeaUl imasratar* aad Pkysislssicsl 
Polyaarpklss sf popslatlsas - I I I . last 
kccllsatios a«f t k * Paaalstiaa I * * * * * * * t * 
Selactloa Cassod ky lost i s * . 



87 
<a»J> 

<•«> ran. 
»*77. I m . Tkaraal B ia l . . I , 17-M t lasti tata 
af rytslaay. Lasaratar? af Caaaaratisa Cytalaay. 
U i i n n t . issai 

t stsdy ass asda af tka affact af teat 
• rc l iaat iaa aa tka rrsistasca laasl at t te 
sraaaav tsikliaasl af saaaral aaraatal M l r s 
•r B*»s"fnta BtuaacasTif. ismas 
u»iTicis. snoKincntwi is aaacaacMtasis, 
M M TCBtOtmt aai claaas af aTBPa ClICaCTIS 
rrarad sadar caastaat caaditiaas 
tsikataatatiaa eatkad). Tte papalatiaa 
rasaaasa ta tkaraal salactiaa siaaif beastly 
ckaaaas *a» ta kaat accl laMia* . Tka 
n t t i n l af iadiaidaals dariaa. kaatlaa 
iacraasas. Tkls acacass i s accaaaaaiad ky 
f i t » t lasalliaa; af aaaatic «iffaraacas ia 
» t rasistaaca af isdisidaals (pkaaatysical 
atsalaa af aaaatic dlffaraacas) aad 0 1 
ckaiaas ia t t e ardar a f a l la iaat iaa af 
isdiaidsais daris* tkaraal salactiaa. k 
oacdiaata* raactiaa af i a t i s l t a a i i af tte 
a w papalatiaa ta ekaaaas ia tka 
aasiraaaaatal taaaaratara aaa accaaa listed 
aitkaat aay iataractiaa af iadiaidaals. I t 
is caasidarad ta ka tka rasalt af a ssacific 
aaaatic sttactara af tka pasalatiaa akick 
ascaaats far faactiaaal aalyasrpkiss. Tte 
lata aataiaad laad as ta caaclada tkat 
a»-aaaat ic taaaaratara rasistaac* 
azclisatiaas ara a pratactiaa raactiaa af tka 
s>pslatiaa diraetad asaiast tkaraal 
salactiaa. laatk) 

Bacaptara a? S»S (12.9V racaaaryi ara* Mad • 
kasis far iatarpratatiaa af saassaal aa* 
laaa-tara asaaaasts, as sa i l as aaasaraaaats 
af araatk rata aad aalt fraaaaacy. Tka 
*istrifestioa af recastarai letstars tj sssti 
af eaatara aad aaaa kattaa aatar tsaparatara 
daaaastratad tkat tka affskara iakstar 
aaaalatiaa, taraaak raadaa aad^r diractad 
aaaaaaats. aaiataiaa* i tsa l t a i tk ia a 
taaaaratara raaiaa af • ta la c. I t aas 
caaclada* tkat at laast 20! af tka affskara 
laastars aaaaally •**»** ia diractad 
skailaard aiaratiaas ia sprias aad saaaar 
aitk ratara ta t i t skalf saraia as* slaaa ia 
f a l l aad aiatar. Tkis caaclasiaa is 
raiafaccad a* iadapaadaat aaalysi* a f tka 
tiaa/aaptk/taaaaratara assaciatiaas af taaaa* 
laastars at racaptara akick ssaaasts tkat aa 
aaaa laraar praaartiaa af tka affskara 
laastars aaasally affact diractad aiaratiaas 
ia rasaaa&a t a saasaaal taaaaratara 
sariatiaas. (talk) (SB) 

<s*a> 
(ai l laacaart . C , aaa I . eaatara. Bacalaaiutiaa 
af I t m i l l TtBTacaUTk (liaaaassl ( M U c a , 
Sastraasda. rrasakraackiat ia tka Xaaa a f (acted 
ay Baatad a*tar Osacflass fraa tka Ccat i l ly 
Bsdaar r laa t . Qaakac, Caaada. 

T W . Sterkisaa, t S - M . 7-10 (Saiaarsita aa 
aaaaae a TraiS't iaaras, aaaartaaat 
Ckiaia- l ia laaia, Qaakac, CaaaJa) 

<»aa> 
"T». f > , aa4 a. naaiaarr , rf facts af Variaas 
f**ir>aaaatal Paetars aa t^n taaalaaaaat af 
Saaaral Saactes af IC t lT I l ia Saattera 
r a l i f a r a U . 

1»7«. a . r i a * l i a l . C Car . ) , M . 2S3-M2 
laataarsitr af r a l i f a r a i a , Scriass last i tat iaa a f 
Oeaaaaaraaka, saa Haaa. La Jal la , Cs| 

Tka tetckiaa af mn* af ICWTIa TOKa. i . 
CtMSI , aa* sCatTIk s». saaaaai ia tka 
Ukatatarr asd tka aaas af acilTia fsaaeias 
satatantaaa) lsalata* fraa aataral kattaa 
ssaiaaats aas asaaiaa* aatar »ariaas 
aaairaaaaatal caa4itiaas Itaaaaratara, 
s i l i a i t a aa* taaaaratara caakiaatlaas, arraaa 
oacaatrat iaa, i l laa iaat iaa , aat t te arasaaca 
af kattaa asa). Tka raaar af taaaaratara aad 
s a l i a i t r ia akick a«ss katckaa 4iffaraa fraa 
aaa saacias ta aaatkar. Tka aaas af a . TOasa 
MB I . r u a s i ttnlnpm* lata aaaplii at a l l 
taaaarataras tastaa, S t a Hi C, akaraaa tte 
1** af K i n i l sy. aa< tka aaas fraa tka 
aa< *U aat aaaalaf at araa»4 5 C. Tka 
affact af accliaatisatiaa ta a i t te r kiater ar 
l>aar taaaarataras aa katckiaa saccass aas 
n i t aL Tfea r t t t e sf taarentara *«4 u n t i l ; 
eaakiaatiaas talarataa is aataa. aakitat 
saaaratiaa af alaaktaaic I C i m i aaaalatiaas 
aat tka rala af aacaaat afaa a arias tkair 
saasaaal aksaaca la tka ^laaktaa af saattera 
C i l i fa ra ia caastal aatars ara alscassas'. 
( la tk l fSt l 

<m> 
ttsaaa, t.t., a.a. Caaatr, aaa a . j . facci , 
• iarat iaa aaa Msaaraisa af TaaaaA kaarieaa 
taaatars, BOSMas M f a K i a a s . aa tka Saatfeara Baa 
taajlaa* Caatlaaatal Skalf. 
W 7 . B0«» Tackaical taaart BMP SSBP-7M, n 
aa. fBartkaaat Piskarias Caatar, Batlaaal aarlaa 
Piakarias Saraica, Boaa, aaaas Bala, aaj 

a ta ta l af 7,JJ» laastars aara capt«ra«, 
t a w a i , aai raUaaal at M lacal i t ias Bataaaa 
Ciraalr Caayaa aa4 la l t laa ia Caajaa. 

Bacalaaixatiaa ky tka saai l I I W I l l 
TZSTacaiiT* m*% sta4ia4 far a taa-paar varied 
fallaaiaa skataaaa af tka Saatil lT a aclaar 
Caaaratiaa Plaat. Oaaratiaa af tka pi aat ted 
tata l lp sipad aat tka aallascaa faaaa ia tka 
araa af t te St . Laaraaca al tar af facta* kr 
tka tkaraal a f f laaat . Taa raars af tar 
skataaaa saail aaasitr ia tka praaioaslf 
affactaa araa aas las caaaaraa ta oaatral 
statiaas aa* ta araaaaratiaaal caaAitiass. 
rsn 

<a*7> 
Talaat i , B.J . , Ia*acad PalTPlaidy ia TlXapH 
aBKk (Staiaaackaarl ky Baaas af Taaparatara 
Skack Traataaat. 

1*75. Jaar. fisk H a l . , 7, *19-S2t (Baa lark 
ocaaa Sciaacr Lakaratary, Daaartaaat af 
Icktkyalaay, Mataak, BT) 

Traatiaa aa«s af T I U P I * i n t l ta a col* 
skack »t fraa 12 C faskiaat) ta I I C far eaa 
kasr rasalta* ia a 7S1 iacKaaca af 
palyplaily. Palyplai* f isk aara faaa* ta t * 
laraar tkaa diploid sikliaas »tea aaasarad at 
1« aaaks af aaa. <ST) 

<aaa> 
«aa * i ] k , J . J . , C. aaa aar Raar, aad ». Bi^aas, 
Tka Taslcity af Sadiaa Paatacklaraskasalata far 
Tkraa Spacias af Bacapad Crastacaaas aad Tatir 
larasa. 

1*T7. Bal l , tasiraa. Castas. Tasical . , 17, 
«22-«]« IPkaraacalaatcal laaaratary, aaatardaa, 
Tka Batkarlaads; Radical f ia laaical Lakaratary, 
Bi)aal lk, Tka Batkarlaads) 

Tka taslcity af sadiaa pwatacklarapkaaalata 
IBa-PCP) far taa krackisk aater crastscaaa 
paUCBMBETKS TMIfBS aas dataraiaad ia 
sasaatar at S, 15, aad 2S C, Biaty-a i i fcr 
aartal i ty ass siaaif lcaatly Isaac at 5 c tkaa 
at IS C. aartal i ty — s ia i la r at IS as* 2S 
C. U t k a l t laa at I .a saa la-PCP caal* aat 
ka astiaatad at S C; at IS C i t aas 10* kr 
aad at 25 C 11 kr. (ST) 



Ten a ta t le . ». |71 . ) , assessing t»» effects ef 
»o»»r-Hast-Ia«»ced «octnlity on r isk 
* 0 » l l l t i O B S . 

1 ' " . *toc*edinas o? tke C M f m c t oa assessine 
»!te »f f»cts of p * t r - » U « - l i 4 i n l Porta l i t v on 
Pisn ?o:»alatieas kel l ill Gat Unbare, Tennessee. 
• n r i l . t f77. F r r t u n ?r»ss. Rasferd. ST (Oat 
• i l l » !»• i ) « l laboratory, oak t i d e * . TBI 

""»e oap*rs presented reor»sen* the state ef 
tit* art in the abi l i ty to assess tke 
sipnlat Ion-level effects of pe»»r i l a t 
»veloitation oa f i r t papulations, sessions 
on <?a£e k is ter i * : ; estiaatiee asaateaace, 
arolactioa. aad aortal i ty rates of yeaae 
f ish: coapeasstioe aad steeP.-recrsitseat 
r»l«tioasbips; Boaitociaa sroeraas «a4 data 
a-talvsis: aad tfce as* o* peealatiea eedels 
«er» fc»l*. OB* paver OB pepalatiea dynaaics 
af »o«;i7-of-the-year f ish ia a ceoline 
rrs»rwoir n s abstracted separately for tke 
1a»« b«i». «!!•} 

<«31> 
T»r7», t . f . . . aad »•". Sestry, »cat» Teaeecatere 
«ad t»v oissolved Osveee Toleraeces of Brachyeraa 
Crab (casce*. U i c l i r n i Larvae. 
H i * . • » r i « * 9 i o l . r*. n o r . ) . *9, l M - l f l 
e» iv»rsi ty of »kod» ts laa l , Cradeate Sckool of 
'Veinseraohv, Kingston, kl) 

?Jl»ranre Kn i ts to acate t*seer<.tere, aad 
t»ao»ratare and lov 4issolved oryeea stresses 
v?r* letersined *or ^ roeal states aed 
n»i*l*os of C»»CI» '••OSnTK Say. The ante 
»*ei»rater* Units foi a 120 aia esposere 
v>r» a l l approiiaately 2«.0 C, v i th l i t t l e 
int*rst*e» variation, vhile taos* for 2*9 Bia 
»«r->s«re ranfed froi 27.1 to 2». ? c. Sore 
int»rst«o* variation was sbova when 
'eaneratore and IO« dissolved rtyqen stress 
w»r» roBbi3ei|# «itb lov oiyeen tolerance 
tvcre**ina as tenperatore iacreased. The 
f ir*;t , second, aad foartR aneal stsqes 
'.imltf^t s ia l lar patterns it response. Tke 
ttit* and f i f t h stages shoved a s ia l lar 
r*sooase, feat vere different froa tka foreer 
stnaes. Tke aeoaloos vas relatively 
it sensitive to chaoses ia oxyeea 
T>areatratioa vitk teaperatare. Tke larval 
states did not skav a progressive increase in 
tolerance to teeneratare or lo* dissolved 
ityien vitk develoeneat. Tolerance to these 
fietors aay be related to s i te , staoe of 
'iTvelopsent »nt activity 'eve l . Tke larval 
states have capacities to tolerate a "i ler 
rinte o* these factors than tkev reqaire la 
the natural eavironaeat. (aatkl 

•apaUtiOBS of ^ariae ?krtoolaactea. 

1*7a. I B s .a . 1ile1kovs»i1. I H . I . r.-olo«T aa« 
•ioteoorapky of Plaaktaa. aoaka. Soa'.va, a .S.S. i . 
|t«7a), (pa. l 0» - i2T ) ;Tr . last , oaeaaol.. 1*5 
(Pot aivea) 

I review of tke l i teratsre cover ia a t i f f area* 
areas of tke •acla Ocaao ia4icat«s tank ia 
tk* anriae akftapUsktoa aataral paoalatioas. 
tk* iateasitr of pketosvatkesis (asaiailatioa 
aea*>er) estisa tee/Bait of cklorepkrll-a is 
4eteraiae4 aaialp ky tka aatriaat sapply aas 
by teaperatore aasar oatiaaa liekt 
cowlitiOBS. Pkatosvataatic iateasity 
decrease* at the nitrate COBc—tratios ef 
less tkaa 2 no 1/1 ia awca eatat (aatce taaa 
24 C) aa« at less tkaa 3 « 1/1 ia celeer 
eater, oatiasa teaperatnre far 
pketosyntbasis is betvoaa 20 aaa JO c. Tke 
eeaa valaa of teaaeratare coefficiaat of 
pketosysthesis ia eaters vi tk aiffaraat 
ai trate COB tents at 0 t a 20 C aas 2-2. Tka 
inhibitory effect af kiajh pepalattaa 4casity 
oa pketosysthetic act ivi ty i s area eel7 ia 
kiehly pioaactive coastal asters v i tk a 
chlorepkyll-a caateat ef aere tkas 10 aa/a]. 
t«fCl 

<S0J> 
teKka i l iea , J.?., and 1 . raseras. Effects of 
starvation, lev Teaaeratare aa4 tke Dorsal »o4y 
mracne oa tke ia vitro syatkesis af Salacteeea 
« l Clycoeea U the klkaaea ClaX asa tke Baatle 
of tke Pond saail I T 1 H U STkCMLlS. 

i*7«. fetk . Joar. i o o l . . 20, t ! » -»5 CTree 
university. Departaeat af t ie laey, (asteraaa, 
•etkerlaaas) 

U ( C the rate of iacerperatiaa of C-*> 
labeled alacose iato polysacckariaas af tke 
albjaen a lands decliaed, kat tk* vet veieats 
and the polysaccharide ceattnts of the elands 
1id sot d i f fer siaaif icaatl) free tkase af 
alands of snails kept at I * c . * s ia i l a r 
decrease ia rata of incorporation sea 
observed ia starviaa saails. Tka elyceeee 
syatketixisa systea af tke aaati* aas set 
aarkedly affected ky starvatioa, law 
teaperatare, or the absence or preseac* ef 
dorsal body karaaaa, vkea aeasered s i t k tka 
ia vitro teciBieae. |ST) 

<50»> 
Telikkaaav, t.l., t f fect of Teaaeratare as tke 
sensitivity of Toaao St^reeoas to Petroleaa 
Poisoaiaa. 

1«7«. isv. I l l i . S.S. I . I t i o l . l , 
(Pot aiyeai 

no. 1 , « - • * 

yecktmov, ' . ? . , (ateasity of Despiratioa of tke 
silver C»rt-, HTfOP»T»»WirHTHTS B01ITPII. 

I47«. Joar. Icktkyol. , IS, « V ( M (Rescae state 
is ivers i ty . Departnent tt trhtkvoloay, "oscov, 
•?sse» 

Tke valae of specific intensity of 
respiration of tke si lver carp, 
•TPOpBTUKStCRTBTS "OLtTP l t , i n Clraed 
vrssels, ekaased vith eater tennerat are as 
did tka deoree of dependence of tke iatessity 
of respiration oa veiokt. The eiponent 
decreased froa 0.» to 0.7* vith a decrease ia 
tveperatere f ro* 2*-2l to « J - " c. (tfC) • 

<502> 
»eder»iko», 7 . 1 . , Tke t f fect of raviroaaeatal 
factors on tke Ussiailetloa •aeker 1* tke Watnral 

* • enperlaeatal ataay ess MOe of tae 
adaptakility of *0S0 ROSO CISPICVS sat is 
knreaais Mkasckkia sad * r i p t * » l ftCLUTOS 
satio ryieasis tars to elevated tesaarataras 
aad of tneir resistance to o i l poisaals* 
aader tkersal load coaditiaas. »f J0.JO c 
100« aortal i ty of lavealle areat stataeos ass 
recorded anile at 21.«» to 27.25 c tka 
aortal ity ess alsost • tises lover. Tke 
petroleaa coaceatratioa of 7S el/1 *ss foaad 
te ha lethal far U-day-old «raat stsrsaoa 
•k i te *7-say-eMs shoved fa i r ly l i s * 
resistance to this ceaccatratiea. t 
cenclaslon is draea tkat the tel le effac? af 
petroleaa is t e a sreat attest 
teaperatare-depenleat. Tke eiperiseats 
shoved a decrease la ssiiaas tolerahle a i l 
aaiiatiaa levels sitk aa increase ia voter 
teaperatare. i t vas also revealed that a 
coakiaatloa of o i l aad tkeraal pel la t ion kad 
a preaoaaced effect oa tke osyeea renian. 



»• 
<««•«> 

<»•»> war. 
•kick asfUlas aass aar ts l l t * • 
• ta t la ta staraaaa aaaar caasitisas • ( a i l 
psllatiaa aitk a a C iacraasa ia taaaarstsra. 
eraat staraaaas tkat aara si ««»» sl4 4 i * 
a»t sacslaa a tsaaacstara k » i m » as laa as 
1 C. I latkl ftS) 

<St5> 
aaaaktas, I . J . , l i a r t s af tka Taaeaal Ccalaar a f 
taraaaastk sass fair n r r t t s s Sauasistsi ia Tacit 
Caatral Tans. 

t a n . rk .a . Tkasis, Bartk t t i « stata 
saisarslt* . *«2 a. r*artk Tasa* stata kaiaersits, 
saataa, Ttt 

Tka csafficiaat af kair Hsptcatara ckiaas 
| t | rascal fraa - a . 51 ta - • - • » ? far tass 
aeiakia* 11 ta lasa a. tka ssskla las 
rasrasslas af • aa aaiakt ass slat ter ta tkat 
raaarta* far atkar paikilaakscas. rtoaarliaa, 
kass aara aarrtkarasl, *s*as casakla af 
sarvisto* iastastaaaaas taaparatara ckaaass 
•aar a TV C raasa at accltostias tsapscatsras 
af 15. 2a. as! «* C ass aaar • I t C rasas at 
ascltoatkaa taaaaratara* af M aat 35 C. 
rra*arras taspsrstsras far asslt B * * S 
aaassraf ia tka lssaratacT raasa* rraa 21 ta 
12 C sitk aa ralattaaskip ts sat ar Blast. 
fka aaarsll ssas afafarra* tasaaratara aas 2» 
C. Tka lakatatarr satarslaaB' arafarras 
taasarataras aara saaaartas a t l i s i t as f law 
sataraiaai aasv taaaarataras tskaa i s a 
aartical taeaarstara ar*4iaat aaar tka 
sisekarss af a aaaat alsat s f f l aaa t . taatiaa 
satskslic ratas af Pass fraa a kaata* 
rassraair aa* a aaarar katckssf aars s is i l i c 
fraa i t ts M C ia saaaar aa4 s ia tar . Tka 
aaiakt aiaaaaat It.TTi *a4 J19 11 . * ta 2.9) 
aara sisi lsr t s tkasa asklisass far aara 
asrtkars ksss aaaalatiass: kssasar. tba Tasss 
•ass kas laaat satakallc rata* tkaa tkasa 
aa kllska4 far tka aartkara papal at toas. (ass 
asaasss ts rapM taaaaratara iacrassa (9.2 
c/sisl frss I S i t H C iscraassfl tka i t 
aatakalic rata kf SM aat tkaass ss 
ratsctsMa iserassa is saarcalar ra ta , ksss 
asress fraa J» ta JS C *a4 M ta 11 C 
lactases* tksic aatskalic rats k j »»•",, as* 
tkair ssarcsUr ratas iscraasai ts ssar Ms 
kasts ear Blasts kafara aaatfc. |»stk| 

<SM> 
TaaaMas, i . J . . S.P. raarsaa. aas UC. 
f i t t a i t r i c k , Tkarssl ass Ratakallc talat iaas sf 
taraassstk Mas, m c M p r i M f I K W I I t l , fraa s 
• w r l asssraair sas s •stcaarr I s fsclk Caatral 

remiss kXTtcss is tk» Tiaa Caarsa ar aiastatia 
ta SaliaitT as* Taaparatara IMstrar t a a l s l . 

. siss. kra*. Jci- 21 tsaaa l . l , * * 
rck LasacatscT. acaaB spriass. •Calf ca 

1*T». Caaa. siackaa. f kas la l . , *»» , f l - M fssrtk 
• » * • • «?*»» skiTart i t r , 9srsr t f t i t •» M s l H l c s l 
x iascas . Basts*, T i l 

sasttoa satakalic ratas af laraaasatk kass 
fraa s ks»t*4 rassrasir ass a aaarkf kstcksif 
Is sartk caatral Taias sass s i a i U r fraa M 
t» I t C ia ssssrr ass aiatar. Tka asiskt 
asasaast aa« OH'a fas aataaaliaa to TSfss 
Ms* aara s ia l ls f t s tkass aakliskaf far 
sirtksrs aaaatotisss. Tssas kass ks« Is 
n t a k a l l c rats* tkaa tkass aaklisssf far 
asrtkars aaaalatiass afces casasrW at caasss 
ttiptinrnt. ssssits tutitwit tkst ssrtkara 
aiBslsttaks kaaa aaaaraatlr aa'astst satakalic 
rtta-taaptistacs aattaras ikisk aaakla 
a i s i U r IsssU sf ssUaal ia i aaisr csMst 
s i last ic csat t t iMS. I»atkj 

aakiaa rat^s af taaaaila skriat 
a a flas-tkraask raasirasatrr 

aaaaratas ta aataraiaa tka t i a a cumew af 
sa i i a i t * mu* taaaasatara asaaSatiaa. 
Satliaas af tke aaaaratas. i t s aswaataavs as4 
araklaas aara aarrriaaa. eassiratar j satas 
aara aaamatas at 9. 1 , 2. a. - * . Ta, 25, * t . 
T2. »». i j a . taa aas I ts kasr iataraals ia S, 
W, t5 (castrol) a»J J* aat sa l ia i t ias fsi i a 
raakiaatiaa a i tk « , 2% K a a f a l l aac 12 C. 
ta caa4itiaaa atkac tkaa caa\tai tka xkciai 
askikitas as i s i t i a l sasct traa raayaaar ia 
rassiratacT ratas, fallaaas kr staai l isat iaa 
aas a aaa staa«f stata. Ckaaaaa ia 
tasaaratara istlsaaeas rasairatarr ratas aara 
tkaa cksaaas ia s s l i s i t * . I s sal iai tT 
aariatiaas tka aatakalic ratas «rra 
stakilisas fastac tkaa to caaaltiaas akara 
tasaaratara aas iaaalaas. i t aacaal 
taaaaratara |25 C| asrsaa caasaaatiaa 
iscraasas ia tka arter af k l , 5 aai M aat s 
akaa* tka laaal i s 15 s. Tka aas ataa«r 
ststs to asTSaa casssaaiiaa aas aaistatoaa' at 
a kiakar laaal is 12 C rkaa ia rastra l f25 CI 
aas at a Maar kaaal ta Ik C. kaasaatatiaa af 
•krise fraa atkar sal ia i tT aa4 t<aaa»tara 
caasitiaa* ta 15 S aa* 25 C ass a fsstar 
aracass tkaa sccliaatias tkaa fraa <-aatral ta 
atkar Caa4itiaas. fCaaalata tastl 

<5«> 
fataaars, B.k., r . J . BaCaarsar, •> ka l lT . a»« 
t.%. Jasas, t f facts af Saklatkal Caacaatratiaa* 
af Caaalsa as M a l t rukiaostr fs rasis Sasar 
Static *m* Plaa-Tkraaak Caasitioss. 

WTT. t a l l . Unitrm. Castas. Tssica l . . IT , W-2S 
P B i m s i t y af Saatk caraliaa, k a l U a . larack 
last i tsts fsr asriss l ialasT aas Caastsl 
kasasrek, aaaartBaat af tf .alasi, aas Sckaal af 
aaklic saaltk, Calaakia, SCI 

Ssraisal, aalt ias t i s a , sal sataksliss aara 
tka saassrasaat aarasatars far a4slt aala 
srsss skriss i r i U t a M t T t S psciot saiataiaa* 
aaasr f i f fs raa t tkarsal -ss l is i t r rasiaas ia 
aitkat a stat ic at a flaa-tkraask spstas, 
s<ias C4C12 st siffaraat caacaatrctiaa laaals 
as <ka tasicsat. Skrisa aars accliaatas ta 
sitkar caU 115 C| ar aara |25 C| caafitiaas 
fat sat Isas tkaa 1 * tays, aar aata tkaa 1 
assks. kt 15 C, lass casaiaa m» 
caacastratet tkaa st 25 c ia kstk stat ic aas 
flaa-tkraaak srstaas, kat skriaa i s tka 
flss-tkcsssk sfstaa accsaslatas sack aara 
C«4ft«l ttsk IV>»a n i t t * i i * 4 «1»r sliti* 
rn«i i t lass, •ataks lavalr af akriss is tka 
static srstsa 4 i i as* saas asf sa l ia i tT 
4a*as4ascs ski Is srtaks af sat is* sstotsikat 
i * tka f laa-tktwak srstsa fa l laaa* tka ssss 
aattara akaott*4 st 25 C ss4 iscraa>f4 ai tk 
asaassrs tt las sa l i a i t r . ( i s tkUs l ) 

<5t»' 
TisarstaJ, I.J., ssi L J . T i l l f , Uraartkaraal 
fff laaat t f facts as aalaaalaaktaalc clsiacats a>4 
tka laflaaaca sf Saka*ras4 Kacrarkftas. 

•askstaraslak, »., %.l. 
l a l l s i s , Otrfk* Csksss* 

tskstoi, sa i 2 . t . 

»»TT. (TfrskialasU (kaa. j , »5, f l - i i 
( tsiaarsitr sf tkaaa Islaa4, irissstsa, I I : 
Ssasastk »l»sr CrslaST taaatstarT, klksa, SC> 

la 2 i l f «a4 ksaast. I l i a , ssasatasaats ssts 
asi* af :ks staafiaa crass sf Cla4acara to 
tka l i t t a r a l ssas af far rasf (Ssrssaak l iaar 
Plaat, k i tss, Ssstk Carslisa) , akict rscsiras 



<•»««> 
*a 

<w*> CMT. 
k*a*rtk*raal afflvaat fr«a • aaclaac m c t i c . 
craas *» ct*i9Mmn« s»*. «»4 i i i m i m u 
« K n w * l * * c * araatar i» tk* k*at*f tkaa ia 
I k * t t k i M t araa, a k i l * •PUHi l l a a c l M j n l S 
aai-itaiaat h i * tor staaiia* craps ia tka 
•akivat araa tkaa ia t k * aca* r*c*i*ia*j 
k*avrtk*raal afflawat. la t a * *s t . i m . 
asclasaras aara alacvf ia tk* 
af flaaat-affaetaa: araa «a tast tka kT*a*fcasis 
tkat t » * kia» *raai<T • ' rastaf aaaatic 
aicrapfcrtaa ia tk* * f f l *aat -afractaf acaa 
iiflaaaeas tka staal ia* era* af tkasa 
cta*acar*. Tka affacts af etaaaas ia raactac 
af f laaal taaaaratar* aara aiaa fataraiaaf ia 
tk* arclasar* asaariaaats. Tk* rasalts af 
tk* aaetaaara stair laaaarl taa 
araaraliratiaas: *) tk* arasaac* af faaaa 
r>atai aaaatatiaa allaas fciakar staaiia*; 
craas af C t f U H n n i sa*. aaf a . 
aa* 71 laaar taaaarstarws tkaa tkaa* asaallr 
f i n l at tka kaatai statiaa aaali faaac a. 
ts"citorr»ls staaiia* craas. a k i l * taa ki*k*r 
afflaaat taaarrataras faaar C R I W H M I spa. 
n l B. s m n i n . (tsta) 

<5n> 
c i l l n c t , » .« . , Mstcirat iaa af * * l a * i c 
TooaMattaa aitkia • Tkacaal Sratiaat ia laka 
Cslsaaia, a Caalia* U » * aaar Facta**, slscaasia. 
1*7*. * . > . Tkasis, h i m f i i f af aiacaasia 
imintsltf af tiscaasia, Lakaratatf af 
".iaaalmr. asiiaaa, * I | 

?>a*l*aktaa saaplvs sk—*« tkat aalacic 
zaaelaaktaa aar* aaa-raaiaalr i istrikstarl ia 
b i t * tk* aartical aaf karisaatal plaaas af 
lata Calaskia, aiscaasia. Tkaa* 
l istr ikat isas as a faaetiaa af taaaaratar* 
aithia a tkaraal arai iaat ar* arsctikaa. 
l ik» Calaafcia is aa a r t i f i c i a l , «*« krctar* 
( *M arra l , a-skapvi caalia* 1*»* akaaa 
attars aaaarajs a I t t * 15 C taaaaratara 
iarreasa akaa aaapai a* caaiaat tkras-fk a 527 
aaaaaatt fassi l faai aav*r a laat . I 
eaaaarisaa af aasssaal akaaiaac* la ta far 
taaalaaktaa saacias af lak* Cslaakia altk tka 
s»a* saacias af lata l l * * r a , a saitakla 
rtfaraac* laka alsa ia saatkara aiacaasia, 
i a i ica ta i tkat tk* lata Calaakia saaplaaktaa 
stasaaal akaaiaac* aas a l t a ra i »r tka tkataal 
aaairaaaaat. Uk* calaakia aaaariaacal 
taaaarataras i a n a n * f a* c ia ait-aaaaar 
aastks; facia* tkaa* aaatks zaaalaattaa aara 
n r * sr aasaat. take » i M » iata a* aat 
saataia aay aaaaar taaavrataras ascaaiiaa Jt 
C ser aaf fa ta l taaalaaktaa papalatiaa laaals 
af lass tkaa i t ta M araaaisas aat l l t a r . 
t i t a Calaakia faaalaaktaa l * ** ls vara kiakast 
is *a*«akar aitk alaat aat f a l l caaats af M t 
ataaaisas aar l i t a t . tattaiaaaat 
oacaatratH saaylaaktaa) at tka alaat aa t fa l l 
asi at tk* aat fa l l af t a * asafiaa ajstaa 
•kick aaiataias Uka laval . f a r t i ca l 
• istr ikat iaa af taaalaaktaa acta affaetaa 
sara kr aafatiaa akatatraalaa aaf aiai a is iaf 
of laka calaakia tkaa k* tkaraal 
s t ra t i f ica t laa , (katk) 

<S11> 
*i*akaaaa<aa, t., aaf T.J. raattaa, Sarfaciaa 
i c t i t t t r aao ra*« n i l last iaa la a Trafical 
•ir-Craatkla« flak trasaaa to Hf fa raa t 
Taaaarataraa. 

1*77. MafrakUlaala fkaa . l , S», laS-laa (aaaarai 
M l a a r a l t r , Mal*«y Dapartaaat, f a l s i , la i ia ) 

farfaeia* aet la i t r af o*aiocc»UMS m i i f M 
raaraf ia takalat afaaria af t i f faraat iaatka 
lscraaaaf r l t k iaersssla*/ asaariaa Atatk. 
Tka aaaaat af tiaa aaaat at tk« aati rea 

fkaa«ia« frataaactl aas 
taayaratara faaaaaaat. •aasjiaa fata t iaa 
iarraaaaa fraa afcaa* 1 htftmi at IT c ta t - W 
ht/tmj at J7 c . faaaaiia* aaaa faafiaa 
rat iaa. aitk iacraasiaa taaaaratara aai 
saatk. f**ala« t a t * iacraaaaf kataaaa ff aa* 
27 C ffraa I * t * 225 « ca lM ls«a f i a k / t o n -
t*t*** cacak* aas a I s * taaaaratara ataaaaaat-
tstl 

t lasklaa. » .« - . t.X. saaafaaa, aaf J .T.k . 
tarkaaaaa. saraisal. aaaaraaalatari a k i l i t t , aaal 
aasairatiaa aff ItOTfa C t t U R S ICrastacaa, 
Isapaltl fraa Uka Saara ia kiffacaat Sal ia i t ias 
aaf Taaavrataras. 

ntt. araraaialaaia, 52. U - M fkalta IasUtaaa 
far arafafctalaaical kasiarck, Tacsaka. 
**tka*laa«a; Catkaiic aaiaarsitr . Ukacatacr af 
aaaatic tcalavr, a l fa ta ta . aatkarlaaasl 

aa acalaaieal aaf aksstolsajical staf f af 
iaarta c f t u m fraa laka aaaca. Taa 
aatkaaUafa. aas aaa*. katk a aaar at a l a tar i 
capacity aat saraiaal aacrataaf a i tk 
iacraasiaa taaaaaatar* |5 , I f . IS a aa aa l l 
aa a i tk aactaasiaaj aal ia i t? I2fw» t * »jl 
a a t i . kaaairataaa asaaciaaats saaaaataf tkat 
ta * aaaf af aa*r*r kr aaaaraaalatarr ac t ia i t r 

l i a f at tka cast af atkar 
aaar«. at aaf rata a t 

af 10 C at.* " <c. la 
kiakar tkaa • C aaf aa l ia i t ias 

• p^.. a«a«Iat.*aa af I . C a f U t U 
Bi l l a* aaajatiaalr affacta*. Ikatk) 

aay * • s*a»li< 
akTSialaaical 

<51I> 
sallaca, • . ( . , Tkaraal accliaatiaa. *aa*r 
waaarataca TaWraae*, aa4 f raf*rraf taayaratar* 
af Jaaaail* f a l l a a t a i l Saaaaars. t c m t S 
c i n v r t B l fllacki ffiaeaa: lat jaaiaaat. 

1177. f acus S c i . . 27. 2»2-:*a flakara 
] s i * * r s i t r , aaaartaaat af f iakarlaa aaf k l l i a f 
Maacaltaras, kakara, a l l 

Tk* rata * f accliaatlaa aaf ta 
talaraaca * f taaaaila aal laatai l aaa aaars, 
fCiwaas Caatlttts (alack) aaa taatat asia* 
tka aatkaf af aaitae • • faaaf* aa a l * *a t * f 
taaaaratara. keeUaatiaaa af aa t a W aaya 
at aariaaa taaaarataraa f i t aat aiasif Jcaatl* 
c*,'*** tka 2«-kaar lataal taaaaratar* fraa 
•.aat * f a M a r accliaatiaa. faaar tkaraal 
talaraaca aaa taataf aftar J-fay accliastiaas 
at 2 t , 2 * . 2f , M , aaf 12 C tatkal 
taaaarataraa (far a T-aaf *aaa*ar*| raaaaf 
fraa J2.» C i t i a ( accliaatiaa t * JJ.5 C 
at s 12 C accliaatiaa. Va r-.lcaificaat 
rau t i aask i * aaa faaaf kataana accliaatiaa 
taaaaratara aa i la tka l taaatratara. Tka 
alt iaata la tkal taaaaratar* aaa aaUaataf t * 
f a l l imnmum 11.5 aai 3* C, accliaatiaa 
aiaaif icaatlr ralaai aafiaa raaUtaaca t laa* 
at taat taaaarataras af Ja aa i 15 C la 

3at tkacaal talaraaca aaltaaa af I t M 
ta aaa caastracta* kr a rk i ta r l l r 

eaasiiaria* i t c as tka laaat taaaaratara 
H a l t far jaaaaila aa i iaata l l aaaaaara. 
rrafarraf taaaaratara aaa taataf kr 
accliaatiaa aa i ta*a araaaiaf flak t a a 
karicaatal taaarratara arsi laat , kscllaatiaa 
a l t a ra i tka aaaa rtafaarat taaasratata. kat 
tka aiafarrai taaaaratara faaalaai a l i t k i a 
tk* raaa* •a raa l l r a.:aaatarai |2a ta M q 
ky a. a n irni. (»* M 

<$»> 
• s i l l s , t - 1 . , S*a* >s*a af M l U f a c t a r t a l 
Maaaaa* farfaca laalrsis ia Taaaaratara 
Talaraac* Mai laa . 



» 1 
<SH> 

«Sie> east. 
i*Te. test . Jeer. 9ar> Sreakeeter sea. , 2T. 
•Sl -aa* (SsivarsUr af see Seats t a l e s . S tku l e f 
taataar. taaaieatea. aestralial 

» aelt i fectecial aatal astaa rese 
caalvsis is a a i l M far skeraal 
t l r e c t l r ra lMat * • p i n t s t a l l s * realtea 
svatees. I t iarerferetes iatafce se l ie i t r eat 
teateretare. tessera tec* stock, csesesre 
t i e * , t a l ee r ta l i t r ressesses. sskletkal 
effects sack as M a r a t e e r t a l i t r . 
iaceeecitatlea, set eackeairal teeeye caa ke 
l e d seat. Tka eestalatat araa » f I t H i i m 
af tke vales re ia t reaac Stellas laaai aa a 
teeaeratere estel af tke tceeical kivslve. 
n n m sTasm cleselr asiaael vita f i e l t 
eksvrvatiaes af I k * sfacies t iacr lkat iaa . l a 
aaelvsis af f i e l * data far tke e>lsett*e> 
o a a a a i t r seeJail ke estrsiasea* »T •saesrak 
saear statlea ever a yearly carta af 
salisitr-teeyaratare eeat i t ieas, feleseiei aa 
averaas tasaeratare smack af T e U 
preseatet, a l i a aa* vitkeet sechasicsl 
taeaes. tkaeeav tea t s varietksss l a I W 
species' ereesctleas l a tka eeeslsties aaat 
k» ccast len l tee ta tee sfeciea-syecif ic 
aatara af kvtreststic resist aace. keselts 
s»**et aal l eitk lakersterv aa€ M a l t flats. 

<sis> 
a e l l i s . l . l _ . sees kseerte af taa Thecal 1 
r « l n i m af n i M m i m m ( M l e s c e : 
Mvslviai af f a s t e n k a c t t s l U . 
1ST7. asrise M e l . ( • . c a r . l . a l , 21T-22J 
(vaiversltr af Saa Seat* aslas, fckssl af 
teste? v. sseeiaatea, a , s . s . , laet re l is ) 

Tka caper teaaeretare talacaaea rseee far 
Tv lessen n isTk v . U esscrika* far 
accllaatiea teaeacstere* af 1* t a 92 C at M 
pet sa l i a i t r . Chesses la thersal rasistaaca 
• i u t taa ara tescrlket alees s i t k taa 
iacipieet le tha l teaatratsras. Tki 
eerrtkereicl tr far tka spades i s 2SS.T 
C-etveree. Tka al t laata spper iac l f iee t 
la tkal tesserstste I s JS.1 C. Sef ia i t iee af 
tka lacipieat safclatkal teasers* are to s ires, 
sst I s esssl t s 32 C. N a t affects ara skaae 
aat ta ka siesif icset i a sksrt-tera istkal 
esperiaests, kat ia t icsta tkat aafal sssssis 
retace tkalr reetstaece sftsr prelcaeat 
espeaere t a kick teaperatvres. sits aas alsa 
shea* t a ka*a aa affact aa rasistaaca sal 
tslersace. • cceesrlsee e f tka taleraace 
tr lassie af T. m m ai tk tease af tea 
teaeerete species a m t M f M l t s aal «T» 
W t S M I l reaaslat tkat tke 2a-fc M R U aiaas 
2.2 C seyrstisstes tea iscipleat latkal 
tasaeratare. Tka eerrtkersicl t ics af tka 
tearerete saw lea are B T T I U S f»«MS, MJ 
c-ssasratt aat «T1 k l t H a i s . » » c-
t»atkj 

<51«> 
• a l l i s , i . k . ksaasts af tka Tkaraal Taleraae 
tke Trepical aaasal m C M i i f l M a r k u - % 
a s l t l r e r U M e u 

affect a f a ssskrs teataratare iacreasa af M 
C ta s iaaUte *aaar stat iaa aatpat aaac tke 
H- tar sarvlaal revise i s eascrikea far 
tifaaara aarieas as * • l ta k eaar Jt 
aal iaitT-Uasaratate raakiaatiaas. Tke araa 
af aia'see aar ta l i ty sk i f ts taaer* kiakar 
s U i a i t i e s aleaa tka VI c taeaaratwa mis 
aitk iecreese ia aatsassca t i e s . iaUcat iae 
tkat kick sa l i a i t i ss « U tkaraal raaisteace. 
Tke affect ef aacUaatiaa aa t i c rasaeese 
serf ace ia tke a»par taaaaratere reaiaa is 
aaaltalkie. Tka kteleaical m i n i fee tk is 
are siscaasaf aitk iaalicati.«as far tke asa 
af tk is eetkas as a t e a l i a tkaraal stasias. 
la relat iae t e tkeraal a M i t i a a ia lake 
•aeaaasie. kastraUa. at least MS a e r t a l i t * 
is essacte* a i tk a r m a a r i l satlatkal effects 
ester esesar caat i t iaas. *a iafleaece af 
siae ea tkaraal rasistaaca mam eat a r te * . 
Iletk) 

«r»> 
atrre* . u a . , Tke ke leer ef CAMTtui c w m t l 
is t r i t i s k asters. 

H i t . Jaar. M r . l i a l . sssa. • . ( , , ST. IS V I M 
(Setters Cellesa. laaartaaat af lealeeT. laataa. 
taalaael 

iskarstarr esaeriaaats ea tke wser le tkal 
t a a r e n t a n fee CkTlTfUt C i r l U T l ia t ics ta t 
tkat tesestateres sseve 9t C sere c r i t i c a l . 
Tke eeser letkal tmaeiatere sas J1.SC fee 
atal t veras aa t a l i t t l e kiaker far larvae, 
tstk sere t a l e r u t af lea teaaaratarss. S t l 
ef tke a te l ts ast tSS sf tke larvae serviviaa 
at - 1 C (ST) 

<SW> 
•rkstar* J . . S.T. taraa. sat l . l . taveT, Ccestk 
«at sparalstiaa e f m c u H M CiifTSClWIts sst 
USSiesreu C i m i l ia kelatiaa ta Tasparatara. 

m*. Trass, k i t . i i c e l . sec. . tT. a t l -SW 
Oaivarsity af tsetar . tessrtsaat ef l i e lee ica l 
scieaees, f aa l i a t i 

Tke Uaaar erevtk e f tke faaai T t i a i s m 
CurrsClkKMI aat U N U t N U CMfkia ess 
ceessrst v l tk ia tka tesssratsrs rsasa af S ta 
M C. LSsnosMia CS(«*U ass caaakle af 
saeralstist a t S C, sst T. cu t rocu txaa sas 
sst. Tke tatlasa taeaaratare tar sssrslstiaa 
sf U CtBTfU ass 2S C aat far T. 
CMtTOClkSffli i t ass M C. Tke esUass 
taaaaratacas far sasralatiaa are skave tkasa 
like I T t e kt escvaaterat i s tka f i e l t ia 
kr i ta ia . flT» 

f k i t e , J.r., t . r . Sckvart, J . r . osarake, sal L .U 
Mraaa, rasters I f factie* l i t r l f ieatiea i s s i ts 
is a ksttet straaa. 

1»7T. t e a l , tavlrsa. • i c ra fc is i . . 
(St. Maavaatara se i fars i t r . 
Helasf , s t . SSMVsatare, s n 

». «1s-«2S 
t af 

f » n . l as t , Jaar. m . rreskvatar • « • . , 21. 
STS-att (Valvaraltr af »av Seeth t a l e s , Sckaal s f 
toaleff , teasisstsa, tsstts l ia) 

Tka aaasel T. M t s t t i sas kaU i s u s 
U k a n t a r r at 21 ssl isi t f - tssaarsteia 
casklsstlsas fwisest VJSpstt M i q , Tka 
sarrival rssa»aaa sftsr 19 tars i s •sscrlkef 
kf fsssesss sirface asslrsis. M H a l t las less 
tkat ISpft ars keyset tka tslarsass aff t i e 
•sscias. »t klckar as l la l t iaa • tktrssl 
rasfa ef Te-t2 C cat ke t s l e r i t e t . Tea 

H t r l f U a t l a a . arevieaslr sksvs ts aeesr i s 
tka straas aster s t a f f , eassafl esJT vkaa tka 
•trass receive* kaetef (2t C er akev<; 
tisvksraas ast ass easl ls ik la akss satar 
tasssrstacBjs esse 17 c er least, tka east 
prekakle aaaaer af ssseslss csitisars la 
stress ket aatlaaats esceetet site i t s 
e i l t l sa rs kr reUas ef a>>1 ts 1,112x1, sst 
tkt averase rats sf aaaaelea aaitsUsa ia 
tkis streae, • . » • s f af m a - i / u t s c / k r 
esssstst t k i rata e f s l t r l t e e n t s U e s , «.2t 
• t sf M 2 - f / l l t s r / t o , rssslt iss l a • • 

slstiaa e f l i t r l t e . M t r i f i s e t i s a n t a s 
isf leaarat kr tke t lssslvsf stress 



<»»> 
• I 

< s m cast. 
O K M t t t t i M , iacteesise • H i s * sayliekt 
kaacs aa4 eaeikit iaa aasiaai ratae e'er tee tke 

M M . fkstkl 

<w»> 
Skit* , J « . . S.S. I w l a H l . eel a . l_ l i e * , a 
Staiy at tke r isk Ceeaealt* ia tke a t r i a l t r ef • 
•»keceel l l f c U t f t ia cat Jeaes l i m . n r e t a i a . 
i*TT. r k * » p N l * S r i . . <•, »»»-l7» faaieereitr 
• f »i?keee«, •ickeeea. t » : raecelek sacae 
c e l l e * * , (sklee*. »M 

raa s ix* , specie* ceeeaeitiea ee« ctcectsre 
a* tee ffetk r i n i i i i i ia a •».« ka taretck af 
n t Jeaes aiser l a tke aieaaeat rteeiece ef 
Tl rafale ear* aaalrrec. Teeetr callartiaaa 
area aa*e my electreflskiae fraa attaam l«7j 
tkresek srateeker r»7J free fc*tk tke aartk 
si te ef tke river akick reeeieeal a tkerael 
aisekerae fraa aa electric eeeec atatiaa 
H a l t * T ef a te la c et est f e l l ) . aa« taa 
» a t k sie* aftere taaparatans aata aakieet. 
ftraeeters iaeestiaetee' sere aaakac a* 
species, tat at seeker af iasiviaesls aei tka 
saeaeea-eieeer aaal eteeess iekicea a f aaecies 
ft varsity- kiffecaeees eere faaai t # et ict 
i * ccaeaattr strsctsre eeeea aaaaaaa eitkie 
e»tk tka aakiaat aai tkerael lr iaf leearai 
Q K S . la taa aakiaat see* a l l eaeeasters 
skaee*. sfceaificeat aaaaaaa I ckaaee e i tk 
vilees leesr ia tka aiatar. i t tka aat fa l l 
statiee sieaif teaet miaaaal ckeeaa arcana* 
f i r ealr tka aiversity esa aaaaaaa la i t ies 
aitk aalaas leevr ia tka saaaar. eeeceee 
t>ta i aeaeeeere reaaiaee laaar a i tk ia a l l 
seesees at tka aat fa l l ststiea tkaa i a tka 
atkiaat *e»e. Is teeeeratsres eeclisee 
itoeestrees fraa tka relet af a f f i a n t 
tisrkeree aaraaatar aalaas eece cleeelT 
srrrAacke* tkese as tka eakeatee' aise* af taa 
rim. Ikatkl 

l k i t t i c * , » . , ( a * 1 . * . leeeer. Tka laara«actiaa 
eat rkaaeleay *f karreaskeio* CtactkTIt 
(»*al»r k Tta: CaraaUcaar) ia lasalar 
•eataseelael. 

mi. Cae. Jeer, ke t - , » , MB-*2e (aeeecial 
esirersi t r af sevf aaae'leei, S t . J>ka*s, 
eevfeealtaee', Caeeae) 

(a tka lakaratatr caltaras af isnnainioa; 
CtacttTWa era* i t M C sac akaaa. (ST) 

<4M> 
Bieser, a . , aa* r. Sckieeer* Tka tceekatialeer af 
See* tar lee Bseeteees ftas keraeaa: Steaeaal 
( • facts . 

ff/T?. Joar. Ctal. liar. M a i . teal. d a t a . I , M , 
9T-1M ( last i tat far teeekreieteele flat 
asiversi tst , lasskreck, i a t t r i a : lakrkaasal, far 
t iaastaala 4«r fa iaara i ta t , t i a a , taatt laf 

Taa f i s t r lka t laa , taayaratara tatacaaea, sa« 
atyaaa caasaaatiaa af aaaanl saacia* af 
ataatafas cal lactaf ftaa a farasaa kaack ia 
aiatar aara ia tara iaa i . Taa tkraa aaat 
skaaaaat aaaeiaa, S T I i m i l r i t m i , nfPtsia n m m , —i nmsifs nnmawt 
skaaa* f i s t l a c t yanaras af l i t t r i k a t i a a , 
aitk tka aast tast-talaraat aaaeia* aecarriaa 
fartkar aa tka kaack, sa« aiat iact 
•ara laal - t iaa caraaa akaa a»aar latkal 
taasaratara aaa a la t ta i a«MMt mnn**** 
t i aa . f a saaaaaal rtsistsaca a iaaut iaa ta 
Mat taaarratara aacartai ia S T t l f R l * 
S T M i m aaa TtlTtSIH K H M R I , tka taa 
aaaeiaa far akiek eaaaaratlva aaaatr l i u ara 

aaailaMa. Tasusiajs taartas. aUck aaaiaakaa 
tka f l a t i a saaaar. i s aack aaaa aaat 
talaraat tkaa T. naaiaaaas akick raalaraa i t 
ia a ia tar . Osfaaa caaaaaatiaa at 1» e aaa 
take* as kkak ia T. rUMBaMK mm as l a t r a a k 
srv i ta ta i , akaraaa H U n l M C katk 
aaatiaa caasaaa* aaaaaaiaatalT tha saaa 
aaaaat af aaraaa. Tt f - ts ik a t a l t a n i aas 
caaaHa sf saaaaaal »! «a«atiaa af « a l . 
Ua tk l tsn 

<S2» 
( i l e a . t . a . . 1_I_ aiasta«. aa4 k. aai ika. Ssaa 
•kaanatkaas caararaiaa tka I f facts af a taaat 
Rat iaa 'a Taaraal I f f laaat aa fkytaalaaktaa 
araaaics. 

ar. Taaa. teat . S r i . , * i . ta-ts |aalca 
atal Sciaaca. Bartkaraak. I l l 

k lisaaiaajical stakr af Uka Bal i* kasacaair 
ia sactk mmt Saatk Caraliaa akaaal tkat 
akftaa>laaktaa> caaaaaitiaa mmt akaa aa act aara 
i j f laaataf ay tka aaaratiaa af a 
faaai l - faatw alactric aaaaratiaa atatiaa 
ftlaat * l l a a | . tkaaa affacia aara f i s t i a c t l t 
laral i taa ar t aa Uka*aisa affact aas 
• t m i i l . r iaat U l a a a t i l iaas caaliac aatar 
fraa aaa astar t r ikstarr iCataska k iaan ta 
Uka a r l l a aaa Usckaraas i t lata tka ackat 
aatar t r iaataty {Saatk rack kiaac| . Tka 
ayatraaa alajratia* sf tka aisckasaa aakar 
latasat ksa a ifaaaic iaaact aa tka 
akrtaaUakkaa caaaaaitr af tka Saslk rack. 
Sakstaatial aalaas af akataalaaktaa casa 
cfcaractaristi? af tka Cataaka Matrr aara 
attactat aaacasiaatalf taa al ias t i . 2 
kilaaatarst aaatraaa fraa tka aasckaraja aaiat 
aa a af M saatllas aatas. kataatiaa t iaa 
aaaaara* ta aa * aatar factar iaflaaaciaa tka 
akrtaplaaktaa aaaatitias ia tka a i c i a i t r af 
tka f laat al ias lisckaraa. tftatal 

<4Ja> 
• i l k i t a , C . r . , r . k . Crass, a . j . a*kriaa. T.S. l a , 
J. Baaaar, J .» . - f r la la t t , k. kraaaar, a. Cilaaa, 
e. t i ayar t , aaa R. Oiaaa. rfcrsical aaa kkakaaical 
fffacts af Tkaraal siackaraas at is Cyaaa laka, 
ralaaa I : rra-tact laeact, ralaaa I I : rracaaaraa 
mt Salactaf f i a l c acta, rratact Caaalatiaa 
ktaart far Jalr 1972 ta Jaaa 197S. 

!»?*. kaaasa Batar laaaarcai kaaaarck laat i taaa 
caatrikatiaa Be. 17a ajaiaarsitr af caasaa, 
laaaaa fater aasaarcas kasaarck Iaa t i ta ta , 
kaakattaa, KS) 

ka iatarf iacir l isaxy stafr aaa caaaactaf at 
la erase laka. faaaas |MS2 kat i s araar ta 
aataraiaa tka ekraical sat kialaaical affacts 
af tkaraal elackarajas frsa aa mtt a j aaaar 
r laat . kaaslts caaar tkraa aaars af akeJr, 
iaclef iaf aariais kafara aaa altar alaat 
s tat t -ar . faaat aaaar stiaa aaa iaksraMteet 
•ariaa tka staf f . Taaaaratara f i s t r l ka t iaa 
aaf circalat iaa aattarts aara asaaasat. 
kecarata pcaalictiaa af taaaararara 
f istr ikat iaa caasaf kr tkaresl alackaras aaa 
•at aaaaikla aitk aaailakla aaaai*. f l ak 
aara saarlai at aaacral lake atatiaaa 
ieclaflaa tka alsckacee caasi. U a e a i U aara 
kaat i a l ias aasas ia tke iatakt set 
fiackaraa areas is aa attaaat m mmmma tka 
affact af tka keelee" tIMmmmm. • * 
aatr iaaaul fcial*«ical affacts aara ekeertes. 
1ST* 

<S2S> 
f l k f a t , a . f . , C L fa i faa ia , T. kaaaala, ssf t. 
laat is , tffacta) a f kiat asa faaaaratara aa araatk 
•sf Hartal I t r af tka Baa Crak, CkUIf fXHS 
M r l M s , Miata laaf ia a teclrcelatiaa ra l tsra 



»J 
tsj*> 

<*»> eaar. 
lystaa. 
*»»». m c Ban. saaUClah. teaa. . a * . l * - » 
raainraltr af •Blaaara. c a l l * * • ( aariaa 

Maa crak> ataack aara 
aaar a slaty-tar fac ia l i a a racicaaaatiaa, 
calcara eyataa. aitk aaek ccafc la aksaical 
iaatetiaa. aaaaaaaat aartaacac aaca aatt 
U l t c n l , laccaaar i a raraaawa a i f t k aar 
aal». I I I U I I aatt ast aacta l i ty . *a 
c i u t o t m araatk Hfracaaaaa aara aatacaal 
ia aaiaaka <M l»a«a raaaiaa fraa J* t a 11V 
acataia a n a t . k i n m a n tfNC 

r a i l * l u i i n i l aaU faaaaaacy aal 
at af aaiaals aaittaa r—carat *a a 

taaaaratara af » C lacraaaat tasaaratara 
laycaaa cattc-la asaaaaiaa aat ta 

a m l i t y . Ikatft) 

<Ut> 
• w l , a . a . , Taacaal aaaatariaa ia a Saail . 
m i n a T* ian.* ts . U a M n « Caaliaa 

l a i l M M W M aacaatat M C (acta) 

c * » > 
Braaa. B . B . . Saaaaaal k n c n m aat » i » * t a i t t «C 
nak U a Baalat •iackacaa Ckaaaal, Taaaaaaaa 
aiaar. 

*»•» . Mac . 2*tk taa. Caat. S. t - aaaa- Caaa t 
nak caaa.. M*-IO t*» «ala*t aatkaciti. 
Maiaiaa a f racastry, r iakariaa. aaa l U l i i f t 

atac, at) 

m * . PB.B. Tkasts. Baiaaraitv af Saatk 
Caraliaa, 1 * a. ajBlfacstty at Saatk caraliaa. ' m m . sci 

Scaaaiaa. areata ratea, aa l kiaaaaa af taa 
alaaacMt a a a i l . I B I M I TMCatTIs. fcaa a 
kaatel a n a act a aaatral araa a ( M r aaai. 
Saaaaaak Maar r taat , aara a i a i l a r . Saaeaaal 
iacraaaas aat fctiaaaaa ia akall aaiakt 
• Kara t N l a j i . tke tea aaaaa. Saaila area 
aara akaalaat ia tka aaat 
airt lcalacly ta l laaiaa tk 

•atakaliaa laaaacatara ralatlaaakiar af 
aaatls *iaa tka kaatat araa U f f a r a i fraa 
tfcaaa af aaalla traa tka caatcat araa. aat 
tka ralatiaaakiaa aaciat aitk a aaaa a. 
takatatary-raaral aaalia faaa tka taa 
o l l a c t l a a araaa aare a le i lar ia tkair 
Mttaraa af aayaaa caaaaaaUaa, kat tka 
yattacaa vara aa t i f i a t a* r*aria<? 

• CSfl 

Baa to t t , a . * . , aat « . * . SaataMs, Tka Saaaaasl 
Hstc i la t iaa af Tkraa Haaaaa aryactBlaael ia • 
Mat aaat faetiea af tka Jaaaa Maar, t i r a ia ia 
laaatrart a a l f ) . 

• * W . »«. Jaac. S c i . . tl. M rJaiaaraity af 
M c k o M , Mckaaal, n i 

m lavaatiaatlaa aa* aaaa af tka aaaaaaal 
aaacatUfCa t latciaaUaaa af tacaa aaaclaa af 
ataaaaa fCyaclattaa) . BBTtavIS I H I M t O T , 
». »Wtas aat a . •aysoajts cal lactai l a aa • 
ka atratck af a Mat aaat sartiaa a f tka Mats 
Mtar aaat araaa n a f f . « i r a l a U . Ptoaaa 
•are eallaataf ay alactraflakiaf frae a aaat 
a l u l a aaf aatalat a kaataa aft laaat craatai 
• f a paaar BUtiaa fraa M 1 T . mi ta twm. 
H » . ktaaiama aaf parcaat accarraaca lata 
aara aaat t a aaBlrsr tka aaaaaaal 
f tatr iaat laaa at aatraWra araaa far ascfe 
aaaelae. antaVIs I f U M T H I I aaa aaaally 
akataaat at aaaiaat aat alaaataf taaarratara 
lacatiaaa tkraaaaaat taa faar asavat 1B tka 
kaatat alaaa tttn taBaaritsraa •«caaaM M C 
Aariaf tka aaa a i r . Tka traataat akaaaaaaa af 
a. ' M t n aaaarraf at aaaiaat taaaaratara 
aaaraftat-a arata fra* aacly f a l l ta aarisav 
fa tka aaataf alaaa, aaiiaaa aaakars wan 
ra ta rMt to U t a f a l l , w m a i s ayataaifs aaa 
aast akaataat at aakiaat taaaaratara mtmm 
fraa tka aaaaar tktaaak tka f a l l aaf ataUal 
tka alaaa srat ta tka BBBBBT aal aarlr f a l l 

Tka flak aaaalatiaa la tka kaaaaa tfackwta 
r l fraa CalMrt Staaa t laa t aa taa 

U a a r aaa aaaatat fraa faaaart *1*2 
ta •acaaaar »»»» ta aataraiaa taa at(acaa af 

a i m t o i taaaaaWiaa. takatiae 
t . aaa U a w a i t r . UaaBaaUakiaa 

{«• • aiaal ial aa« t i l l aattiaa ( M saariaal 
yialaaa a tacal af Ja aaaciaa: aattak aaatar 
af aaaciaa pmt aaapla fat aack t taa af aaat 
aaa a iaa . saa»iaa tkat wtm caaaaalr 
caUactaa fraa taa tkmr%nm rfcaaa«i at 
aaaiaaa aaaaar taaaarataaaa IJJ ta IS q 
iaclaaa: a i . t f f aar. aixasra aaa taraa«fia 
akai . cara. k l a a a U l . laaaaar aaafiak. 
aaataal aaaa. lacaaaaatk aaaa. a r t ckaaaal 
catf iaa . Taa aiaainara af aalr taraa 
aaactaa eritialack karriaa. aaaaar, aa< 
aallayat aaa raaalaaraf taaaaratara 
taaaaaaat: taaaa aa»t,iai aeaaraatlv a»aiaaf 
taa kaatat «Cf toaat at taafarataraa akaaa I t 
C. aar ta l i t i aa raaait iaa fraa tasaaratara 
tiffaraacaa aaca aat aaaaraaa. 
aaalaai* *t taa t i a a r s i t f laaiaaa 
far tka alactrafiakiaa ia t ica ta l tkat aaaclar 
aiaaraitT aaa iaaaraalT ralaaat ta 
taaaaratara i a tka Uackaraa caaaaal I K 
».•*) hat tkat tka T l i i i n iaaas Ik) aaa aat 
taaaaratara taaaaaaat. fkatki 

araaa. B . I . . r iakar ia* statias ia a t b U a t a • 
taaa aaataa •iaekata* Ckaaaal acalkart staaa 
n a a t . Taaaasaaa a i w r ) . 

n f . Pk.B. Taaaia, t i ra ia ia palTtackaic 
laat t tata aaa stata saiaarsltT (Tiraiaia 
aalTtackaic laa t i ta ta aal Stata la iaara i t r , 
nactakara. Ti l 

Caaliaa aatar far Calaart Staaa P la i t , 
lacata< ia aattkaaat t laaaaa, ia aaaBrt fraa 
tka Tiaaaaan t iaar , kaataa aaaat I C. aa l 
liackaraaf l a t a tka laaar a.S ka »t Caaa 
Craat akick f laaa lata taa Taaaasaaa l lvat 
aaaat ! . • ta kalaa tka H a a t . Tka kaataa' 
aff laaat caaariaaa aaacasiastalf • •> af taa 
craet f l a * . Basiaaa taaaerataras ia tka 
Uarkaraa ckaaaal aaaraack H C U aaaaar aal 
n C i a a iatac; aakiaat taaaarataraa at tka 
TBBBMBBI U a a r aarasllr raaaa fraa a ta Jt 
C. •» «tract aarta l i t iaa raaaitiaa fraa 
taaaaratara l l f fa raaca* aara ekaaraal. 
Saaciaa l i a a r a i t r *aa iaaaraaly ra la ta l t a 
taaaaratara i a tka liackaraa ckaaael, tat tka 

aa iafas kar k aaa aat taaaaratar* 
• t . far aal aaaaar aff laaat 

(11 ta IS O i l l aat craata a 
tkarsal karr lar a i tk rafaraaca aa u * 
aaiaaaat af • X O M m n s M t M l t n . m. 
M t a a j M S , ar mOMSTtf OUTMIS la laaar 
Caaa craaftv PfWHCTn WIVMSS f(aaaaatlT 
aalactat t a a a a m a t i i akaia N C. f ka aiaala 
flfltasTmaa f l T t l W taaaal raaaUaf la t t a 
kaataf liackaraa M aaya aariaf vklck t laa 
tka aff laaat taaaaratara iacraaaal fraa l t . 2 
ta 27.a c. BotOfaat aaa. a>l anaManas 
e t a a n n s aaaaciaaf aaacatteatalT •»» a>l « 
raaaactiaalT a f tfca larval f lak a a u a l a r l kr 
tkia atoBt akick aaraallr aaaa aaaat t l raa 
aarcaat af tka ta ta i r iaarf laa far caaaaaaar 
caal laf . Paak aaasitr ( I . V s J ) aacarraf 



«sja> 

<5Z*> casr. 
• a r i a * J pa t * ) (TO 

aartakaaak. a . * . , aat e g . aaaia. Hraate at 
T n f n M M * a t tetiaa fcaaal aa * a * Braatk aat 
"aat Taaaarataa ttf iciaacy af B U I 

*»y». J M . »tak Mat., n . BT-M tataaaa stata 
«aivaralty. Baaanaaat >f Makartaa aa4 M U l i r * . 
caraal l ia . ast 

Ta* af facta at taapratara aat r n l a aiaa aa 
t a * araatk rata aat anas af f iciaaay af fBat 

rataa a* taaaaika raiakaa t t 

lalaat i a la ta Saataaiaa aat w l T 
m a . Tka « i i aktart at tfcia iaaaatiBatiaa 
aaa ta canaaacat* tka aiaratary raata a* 
ckaa aalata rattraiaa t a Bakkaita a l 
rlaars. a o a t r t l aaa • • • « • • ! kaftaa 
t iatr ikataaj 9l aalaaa aat aarkaral . 
aara alatr lkatat a* a aarraa naaa a i t k U W 

> a t Ctaaara la laa t . • k i r t tka 

ik c . aa tka atkaa kaaa. m l a i l vara 
t t a u i k a t a t v i t a l f i a tka a n aaatkara 

tkaa D C 

tka 
aaar-ataraatlaa t a rapkatiaa l * * * la -
u i m a a M aar* 3 aat * C klakar tk 
aaatrata akick f laataatat M a l l y aat 
aaaaaaally. t t ratiaa 
atavatat aaafaratarac 
•a tka faatiaa rata iaaraaaat tka 
aatriaaatel affact af taeaaratara «a Braatk 
aaa aaallaaatat. at raylatiaa faatlaa 
Waals, akavatat traparataaa aa ka IT C 
iaaraaat traat «raatk ay lacraaakaa tka 
ataiaaa faat caaaaaytiaa ra ta . M tk a 
taaaaratara lacttaat ftaa a.9 ta 13.S C 
aaiataaaara ratiaaa iaaraaaat fraa 1.1 t a 
> . M katy aalakt aar tay. Craaa * f f lc iaary 
•aa aaaaataat aaaa ratiaa kraal aat 
taaaaratara. ka tka faat caaaaaptiaa rata 
lacraaaat, afffcriaarr iaaraaaat ta a aaaiaaa, 
tkaa m i n i I T t i r l i a i l at raaletiaa kraal*, 
naaatat aaafarataaaa raaaltat i a rataaat 
af ficiaaciaa at laa caaaaaytiaa rataa aat 
taayarataraa kal l i t t l a afflict a t Mak rat iaa 
laaaia. • f t e M etaty ytaaitat aatiaataa at 
tka faat caaaaaatiaa ralatiaaateiaa 
aatakliakat ia tka lakaratary, saaaaata* • » 
aakataatial iacraaat af ataaaa taaaaratara 
aitkaat a caacaaitait iacraaaa a f faat 
akaaaaaea aaalt raaalt la aacraaaaf traat 
yratatt iaa. Ikatk) 

<5II> 
Taaaaata, T . , t f fact af Saaa akyslcal cat 
Ckaafaral facaara aa tka •acalaatiaa af tkiaataa 
af I M M t a t CTLMBMCk. 

1»T». Jaar. tea. M a t . Bicrakial - , 22, J1I-MJ 
faa i ) l ta lar ra i ty , ratal ty af k r r ica l t t ra , Ikata , 
•aaaaakl, Jayaai 

aaraiaatiaa af akiattaa af W N M 
CTUBBHCk ia aa laaraaaic aatiaa arcarral 
• a i f i a tka l i f k t aftar a laa aarl . i t , aat 
• a i r at a taaaaratara a< a t laaat Hi C. Tfcia 
•ataiaatiaa ravairal aaraaa aat aaa kakikitaf 
ky tka afcataayatkaUc i ak iMta r , 
I .a-tlcklaearkaarlalaatktlaraa fa ta * ! , 
aatlaaa ak s a a T ta t . af aaaaral raatraata 
taa ta t , aaatata aaa aaat • f f a t t i a a ia 
at laalat lay f trataat iaa aat aaa aaaily Mtae 
ap ky tka aklaatas altkaat a f fact la* 
r a ^ i r a t i a a . Iacaryaratat Clt-aratata aaa 
ra*a»arat aaialy Ina «ka f lataaata aat 
laarlaa atkaaal-raUMa fractlaaa. 

ki te, I . , kaaalaratia 
af tka •a ra i t • 

• a r . * t U « t k . 

n-m. tmu. **+. tac sti. risk, at, 
Ikaaka vrafactaral nakat iaa r 
stat iaa. aiaaki. 

1191 
• ta l 

-11*1 

tka aataratsaa at n a i l 
alaratat fcy tka a t t i r t taa af i a aarly 

aat ia a i t - a a r U akaa • 
Caatrala, raarat at ra« 
a aaanlaa aaak l a ait-aay a t 21 C. tka 
aatiaatat katal a f tar t iaa taa«aratara. 
calaatatat aiaca katrkiaa U a a , aaa »5a» c 
tay. I«i» 

fa a tk , k-JL, kwailaama faaalatiaaa ia a 
ya l la ta t , Traykcal 
1 * M . fataarlaa * Caatttl Bar. S r i . , a, atv-aa* 
•kaiiarsity af H a r t * t i c a , faacaa kica kaalaar 

taarta kical 

Taaaaari, T . , T . l a a l , aat T. lakihara, 
• i a t f i a a t l a a aat t i f r a t l - M af aalaaa (aaaacially 
caaa Salaaat ia tka vyaakia C a m a t Batata saatk 
wt faataara Bar 11 Xalaata ia iataaa. 

1B7». B a i l . «ar saae Mak, Baa. l a k . , 1J, JB-41 
rrar Saaa r iak. tea. l a k . , a r u a , ffciataa, taaaaj 

Ika t ia t r ikaUaa aat aiaratlaa a f aalaaa aara 
laaaatlaatat l a tfca aatara aaatk af Btarafa 

lar ia t l*TO-?a Maaakly caUactlaaa af 
a t a y l a a l f aara aaaa a t tkcaa Mtaa i a 
taeyaailla Bay, ra t r ta Biav: tka iataka m* 
raeeiviaa aatara a t a faaaU-^aaiat yaaar 
• laat aat ia tka aatraaca ta tka Bay. Tka 
t a a p l a a k f raaaat traa T« t a SaBT araaai 
• J . Baaaitiaa laaraaaat taa ta a lak t fa l t 
aaaatal tiaaa avrkat tka ataty. Tka l a 
aarLatlaaa aara aaanlakal a i tk aavaaa l a i a t 
aat ra ia fa l l aattaraa aat ra f la r t taa akart 
aiaataUaa tiaaa af tka l iafaral apaciaa, tka 
aipayat K M r x t TBSM aat tka aaaaliar laraaa 
al tka karaacla BBUBBS IB*BUM 
teiBBBBta aat tkaraal yallatiaa i 
taaiaatl tiffaraaeaa i a taaaUy aat , 
caaBaaitiaa. laaylaaktaa aera a*a« akaataat 
tat tivaraa at tka aatnaea 
•kara kay aat taaatal aataaa a ia . 
caacaaualtaaa aat aaakara mt 
akaraetariaaf tka aaaaakHtaa la tka 
akallaaar iktakt aatara. Caaalataatly larar 
taaalt iaa, favar ^ar laa aat ayaratic 
lacraaaaa ia akaataaca ckaracts i ta t tka 
aaaplaattaa f a s t i a tka tkaraal cava. Uatkl 

<S3» 
ImmU, r.. aat t . Uaator , Tka f f fact af taaa 
Ma la f ica l aat tfcyaical yaatara aa Xafar t ia i a f 
UBBMU.MI1 « U B « m atefc aMMBUBBBUBS 
aBTBRBSIS. 

1*11. t a i t a . Mcaaitaak, f t a r . i , ay, t t v M I 
fBatl iaal teaaarck castac, takaaatary af 
aftlkaisiaeia Baaaacak, Calra, ayyat) 

I taaaaratara af at C aaa faaat t a ka aatlaal 
far lafactlaa af tka aaaU, • M B M i t M l t 
M M M f l , attfc torvaa af IMIaaYBOamW 
ciBTBanns. mi 

http://aarl.it
http://UBBMU.MI1
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<M»> mnmtu: u« MHIIIUH t . 
ttwta. * . . *m • . « . C U M , M B M B I ! aa* afflaaat i f l u M t» W H t t n tato I m b i M i U l Bartattoa to «BB lattoUty mt Mac i w l i l i t Ufa M M «BB BBttos f a a Buck 
to Jwtolla Bttoatic M M { W W S B N | . to H m t , MMM M [ • U l i l i L pa) 

)«i. rtak. MB. M. en., ja. m-m 

" I l K U t MlMB f 
. j at » e. 

araaa af M M w h i l 
U I H H I M I * M M t «• *Prt I . « C. M ! 
to • SM« l l l t l l l l t» IS C MtMM M * MB 
Jalf l - toBliity Mate M N w r t » p j | aaatal* _„ . 
IBM mmm m« t» j**r wis. TM I U o i « t *M BUM aa* taa M < f u m u 
Ma ton 1 1 1 tosttollf H i iBitol a M U M to > • • • • • • lata M l M M M »M«B at ttaic 

- —- - 1ata» rtta a t I M M I I M a* 
Mak M I m > t a i 
B O M S to aaa 

af Me (to* M I M i m i m to 
rlj M M M at Brtarttaa faiMf M Ma 

«•* IBCXVBBV* • • I » I » * * T • • • -*«•*•*« a • • • • • • • anaaaMM 
at aaataalMttflr «JM aa/1 to ratoaacy. Nc taaae to a 
M M M M at M c. «to m . toM MntMMf ta • i i t l a i af 
aaaat Ha aa/1 to I r r i l aaa raMtoal Urn tac rtoa a w i 

a M M . I t e M a l 1 ir alt aartM 1 aan B»arlia. m 
to • Ml la MlMB to aapMMBMalT • «toM 
toaac IBM tto* aff tto l-rc-ala flam. 
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kaatrsis aa*. t t i | * f l n l Caataatiaa af • Oaastal raaat 
« « t tcalatical start : Taa lasact at a Sattaar r«v»r 

•a t t t i a r t e * *af Crasrstaa affacta*. kf a Caastal 
• iaat »•*« taa Wfacts af I k caaaactint T. 

r**«IS| ia Caaas s*c»Wia« ••• laaat fraa 
i i? ~»stars ia tar »u«fcar«* caaal af a aaclaar raaar 

• i * * r t i l tka »tf»cts a( taa caaaactirat Taakaa 
U f s n s u i Ika I f facts a f raaac-

>• »»*»»* Batar 9**rf»a»s fraa I h Cast i l l * aaclaar 
ta * ta»« B»at«4 aisefcarar Ckaaaal fCatfcart StaM 

»* >->«aa-l Catrisfc ia a aaata-t Hflaaat fraa a faaar 
Cra> »racactl*a n i l l r i s * Baa*** Cfflaast* !ca> rsaac 

B"k# ratraiaaaat af Larval r isk* * at taa aaclaar raaar 
•ar ical tar* n a i l mt Pkaatiaa 5aa Tkaraal rcaar 

af taciaa Bk*taaWa*.t«a Cklaciaatiaa at Caastal ttaat 
aaafaaanaa* siatar srircaaaaal Caclas a f Ma**' 
Traat tau*> **ffa*es a? Fkataarria* as* Taaaaracara aa 
Caa»JSIis atfract* af Taaaaratara aa taa Laval af 
af <•!*>. takiaat Taaaaratarv-. *»« • a M i a * caaiitaaas aa 

BTka laaaaa Basaaasa a* rlalca f inaaat r r rs 
•Saaa aarasitas af na ica M w a m i u 

tTfta aaaaar af Tiaiaata aal Baar Lesatk af 
i f Taaaaratara aa tka Vartakeal Baakar af t k * a*a. 

a a l n * BTka lasaa* tascaaaa af Ma le* 
*aair>aaaatxa ssaaa taraai t * * af Makes-

aaavaa* *ata«a af cat Sal i tar f Taaicat* STNM 
•aiatasaar* Casts af tka lasaaasiaa raarar I t m i 

»* a tkallas rstaariaa »caaasta* Bacaiais* a Tfcataal 
af r i H saactr Hair;taa taa Baeliaa af a Tkataal 

•S i l i a i tv *a4 raaaaratara "alaraaca af taa ararsaaaasa 
•a4 r t» Jaralaal af sa*s*5la apnais i r r n r s {Tiaras: 

••aalatlaa af aasraa'artias i t tka 6»U Tapaiaaaa. 
«aa*r • ! « ! • BTka raltara af Hack >tsa I 
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azaaalaattaa Paaalatisas ia a 
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• •marts af Tkacaal 
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'!-.• trhr rsairaaaaatal Twaaaratara aa4 rkrsialaaical 
•Tka Eaairaaeaata! Taayaratara a»« rkrsialaaical 

tTkaraal Satactiaa a: ailataaa 
» i « «a4 laraaa af rotfBICTTiaj J t r r t l fJ fpisras.-

*»»»»r«tar» Sliaet Trastaaat* ( taiacai 
I T - . * i »» . «a< Taaaamara aa aactarial Miackaaat t a 

• ; i M n i l « , Sacacaraaeaaa taa. aa* . )a t 
atrfaaa Caasaaattaa af ?as lafkikiaas laa i ls i 

<*< : |VT9«»- I i * tka Masaaa ClaM sat tka aaatla af tka 
-a-i*»»-» a* I t a a t t l CTr tHICt l aaaaa CaUfUk af (attk 
T ; I I . r ^ i u i t t . I . nm»^»»»um • 

, aitk saaeial aafaraaca ta i ts aiaratiaa mi 
• m r t f v r r t r rk i l i aa i , Wat| is tka Belts- Mialaaf aa« 

•taasaaal aariatiaa ia tka 
*mr*U: CariJaal ta t^a a i i f a aistarr . txalaav. s*4 
P ia l l , t*1 rasastar Siaalatiaa sta*r» • 
•asarvnkc »*cai*la« taatat f f f l aaa t * t 

a( raealatiaas - I I I . Bast tccliaatkaa sa< tka 
•Ckaraitaristies af a sartkara f i t * SBBasiaa 

af ranaatars staslficaat far tka Braaalc »t tka 
Tasaaratara a»4 rkTsialaatcal •aiasarakisa af 
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• • i r » » r r a t » t T >etiaitT af tka saaclas Mraaaic af 
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•aarakalaaieal taarratiaaa l a TTfB* 
--^saratar* aa sarriaal af a«alt Btoams HtSCttfS fraa 

• I f ta«f af 
af faaaaratar* *a tka aavalaasast aa< Sarairal af Taa 

• k R U I ^ t t r f a e l * af rU*OMCTB*IB* IBTtscta* (raatk aa 
Paeiars aa tka assist (at ias Fasaar ia tka aataral 
f a r t i a a l , Oataasitlaa, aa< Btaaassa is lakaralary 

Taaaaratara a«4 rkTskataatcsl ralaaaraklsi af 
tk* f f a c t s af •saar-riaat-I*4ae«< aartal i t r aa Ms* 

af r t rasi t ias as taarav Pl«* tkrsaak Lsfcaratarr Skriaa 
C s n s i i t t a * * •tacaaarr of tatraiaa* laasIaBltaa 

Cacla, racaai i t fr a*< Sat Mt laa m tk * M 
Tktrssl cratlajit la lata Calaakia, a Ca*lia« u l t aaer 
tsastaaraakie Distrikstieit af cattiatCffS (fracarsca -

ta*rak9l** tc* l akarratisas la TTrta raaalatiaas ia a 
Jarlaa aal acuwaetaristiea m* Uatr ikst iaa af 
RaataT fffflaaata fraa Peaar r iaats ta tk* ttkm 

r U a t Basta Baat a t i l i aa t iaa ia laaaraltacal , f i a a l B N I t l 
N«Bt* M 4 i t 5 

• laara* * N I U 
•tka caaaacticaa a a a u j 

• l isa aaa aasal af M«MS 
ariskss mt tka Laaar Caaaaitiaat M a l t ] 

atka Caltara af klack baa W B I H H t N U l 
r U a t * af faaiaaacliaas ia Batac. rart icalatas. M M 
ri*st*st«aias af *aari«a*> Ska* ia tka Lasar Caaaaciicat N I J I ) 
ruaf laaacw* aar ta l i t r *a risk raaalatimmm* BBBaH 
rtoat . BtaiUc. caaaaa* is tka taa* affacaaa —•*»« 
r u a a . Taaaassaa ( i a a r l * ariskarlaa stasias i s Balatiaa • * • » » 
r U M . Tkaaas B i l l Baaacvair* acaaa Caltar* W)Mf* 
r iaats ia tka calaastaa B« y srstaa* far Salt Shall a * * * * ! 
rtaats aa t W Biaraari t i a a * ia aaasaskaa 
r u a t s . r a t i I— caaaral stataaaai* aaaaastiai 
naats* • Ikxsical Bcaal W n i l 
ruaaa rraaaia* Paiat aa4 ss* sai CI- Caacaatratiaaa is aaakkl 
riaaa* caaaaatraaaa aaa TaaraataBaauls i a tk* Baistsa N M M 
t U a u Caaaaatraaia aaJ SaaraaasajaaasU af tka caUt iak M a i 
rusaa Tkaraaiaa Laaals i s Baiakai T*a*t (SaLSC • * • ] • ) 
r u m s * t * Tiaaat tarasitas lakatrart e a l r l * w a a n 
rLkTCSSB L. i a Thraa kif taraat rara eaairaasaats* N U l t 
rtCCBCLassas wnttlXS rr? ia tk* Baaara t iaar . Jsaas* M M 
rLtracxassas a i r t r n u * • Isf laaac* M*IVa 
WlB iaanmj rurrcssi t * Tissaa rarasiiaa (aaaasact • • • •»» 
rvaaaam, i n n i m i i i_ is n c * u f rvraat rata B M I M 
w o n * aaa 15* 
K i a t l * BBjataBclmc 
riaaa at Ccvstal t iaac , r iacUa* aat Sianlatiaa Baaals 
Mas** aaratictiaa Ufacts 
natB-aaiaa • c n u r a fraa aaaaar Caastal a*tars» 
raaciliiaaat aaaar a r t i f i c i a l Baaria* Caa«itiaaaa aaajat 
ratciLMrsis a c n a c m u s ra«ir< *a4 s i r a c l i * aaasjT 
rasaajlis CtasiSI i a faaas taoaiaia* t f f taaat faaa a aaai2a 
raisaaiaa;* aif fact * f taasatatara aaa Ma 
rnuais fSsa*raa aas Jacvaiaatl • a a***»2 
ra l la tW Batars - Bast* aaat aa4 Batti—t-laaaaa aaaita 
ra l l a ta t , Traaical rakaiaaai- M J M 
ral lat iaa aa tka rkraislaaa af Bf k kktUklk 1 - . aitk 
ral tat iaa aa Cartaia aajaatic Iavartaaratas* 
ral lattaa laticatac araaBisaa* 
ra l la t laa . rart 1 . Makaaical t f f a c t * . Valaaa 2 . H7a- aaa:a* 
ratlatiaaa af Taaavratara as Sacaival as* l ialaay Maa>2 
raia«aatr***4laa* rtrirfcaataral* aa*sairatcrr aaajai 
riLTMCTTta-S X S m i l S ir iscas: ralraaBiaaal araasaratara r M M 
ralvavrakisa af raaalaUaas - I I I . Bast tccl isat iaa aa4 jasaaj 
rrlfsarakisa af *aaatetisas. I I . Tka Balatiaa af aaaatl 
raraarakisas la asraaclas* *aaj»» 
ralrsaaiaaal* aa4 sa l i a i t r as Laaaratarr-kaaraa saaaj* 
ra lr* la i«T ia TZLirU aaata rsiaiaaackaarl rr aesas af H * a ) l 
ralrstrraa** ark* Ufacts af Caltara Caacaetratiaa aal I M M J 
roLTTtrras *t IBaai.»I I , a kara trawa aiaa is Csltara I H U H 
raaacn raiBaosa i i i aaaisa caaaaaatms i B M I M 
rasa Ssail LrasaCa SraaVatK* sratfcasi* af salsctaaaa * * • * * ) 
ra«4, kc lUrs I S U B 4 . Okia* • M i l l 
raealatis* kialaa* • ' rarasitaa a f X r i a * 4 aa l la t . W t a i i 
raaalatiaa a*aaalcs ia tfca Csaaacticat M**r» aM)2M 
raavlatia* aaassics af tfca s ia l i c Clas, COMlCBU a a a u * 
raaalatiaa BrssaUs af CUTarBTLL*ns LBTICrfS* M M 2 I 
raralat ia* BraaaUs af CiaaCDB H f T M s r i M S i isarl I aaa J* I 
raaalatiaa Brassies af CITrTBMNS aVkTas a Laaaratacr. M«a*1 
raaalatia* »rsssUs af T**a*-af-tka-T**t risk l a a M««2* 
raaalatiaa tasaaas* ta Salactiaa Caaaa* fcr aaatisa* 
raaalat iaa* 
raaaUtiaa* Caa4itiaas 2. LakatatatT Isaastiaatiass as«r>l 
rara la l iaM - I I I . Baal accliaatlaa aas tka raaalatiaa • « * * • ) 
raaslatiass sa< t k * Crda af BraraJartia* *B* M«27a 
tara l i t las* aas tk« C a d * * ( B*ara4attl*a aat aa«l77 
raaslatlaas araaas r u * a ?**ar Stat iaa • af t k * Caalia* asajaa 
rssalatiass ia a r a U a t * « , Traausl faaaraaat* aaoj}* 
raaalatiaas i s s rast-Tkaraal aaaatic Bakitat* aaa«7« 
raaslatlaas ia tk* Sacraaaata-SaB Jaaaaia tstaatr* aal a###tS 
rsaslatiass af a Sasslla aati far ia taa Isaac l a i r e * f M a f t 
raaalatiaa* af afsts CMrtSTtIS Mar aa« laa* f l is tara : M«afa 
rsaslatiaas af tScaitlCBIl Coil sa« STtCTTCCaCCBS M M ) 
raaalatiaa* af Bar iaa PftftaalsMtaa* af IsalraaaMtsl N f M l 
raaalatiaa* af Strtasf r t s c i r t a n s p>iat*ra: N M N 
rsaalatiaas. I I . Tk* M l a t i n i sf Ckaaaas ia t k * M«*»2 
raaslitlaas* taaaassiaa M t a f f 
raaalatiaaa* rTk* U f * c t s flMflt 
rsaalatlaas: a B*4al ta rt«4ict Iaaact aa «c*«t Lakes • « • ] ) • 
rarar, » « * • > r i M f S ir ises*: Saaciaaal i a Battfc —M9 
rartsat, aiaeasaie* af * a l M i c taaalaaktaa a i tk ia a a N S M 
ractsaias*!* •laaaets af tae MCMS 
raat-Tkeraal aaaatic Haftltat* *W1t 
rastlataaa af atOBorsis cilLOtasis Waaras, fW2| a a # n * 
rataal ia l far Saft Ska 11 Craa rrasactiaa BtU la ia * M 0 M 2 
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p***;*??* rtrte ta»n 
• l i t . »*«t t r r l iaa t iae • * * tk* poaalatiaa ?*s»*as* to 

Bafsaa *i»»r witk t>ak*sts M t>* taaliaa Paiat 11 
ST*a**c«tar*-

« S 9 i ; n « S | ta »c4yst»c*>a* at ••*%**« Ma tka Baaac** 
* » i * l tariatiaas ia 

asfract af T*ap*ratar* aa Ika 
at ioasi t iaa, aa4 Bias**** i a lakarakacT Paoalatiaat af 

• i s t * r y . Bc*ta*y. * *4 Paoolatia* Syaaaics af CTiBBBB 
* i t : k i l l ) . ia tk* • * * *Tariati*a ia s*l*ct*s Racistic 
Eff»ets sf *at*c T**s*r«t«r»* tracyaa activit ies ia tka 

• » St««y af Paaalatlaas af a 
a* tka <s***s S i l i x m n i« tka t i c i a i t * af tka 

Tk* Sis?*aatfcalaty af Salaaa Tacaiaa. I * - Tka f f f * c t af 
•<»>sar»* •«•»** t i c Orsaaisas Basra*** ta 

i> S*a* Saacias j f laaiaa riskas: 1. l a f l a * * * * af 
Sy-ri*>s a? rr*?rukas* * rk* laflaaams af Sis*. 
Saari***) ia Sactk t te* -r***et i»* C y d * . Pscaasity. aa* 

aa Kkar*tacr-*aara« S**s aai Lacaaa af PMnaCTTLBS 
• i i r a t i a a aa« fsaalatioa Brassies ia tka ark* koaricaa 

• laalTsts af Facta** a f a c t i a a pass*** af korrlcaa 
• U f a sistary «af fcaloaical * * * r * * t i cs af tka CIxtar4 

tk* Ciaaccticat K a r l * U f a Bistacy Stasias af laaricaa 
as*** Isaaets af "rookie tvlat iaas af Cizxars 

ta l Caaaaetiaa ia s*«!y T»***ratara Ckaaa* af CiiTar* 
• • ' r i lact ia i ty arasarasMats aaa Siaalatiaa * * *a ls af a 

ta ' a r i i a s »st* * f *k*raal E l * *a t iaa»* l * ta* l L ia i ts af 
»'-t»lC»»aj. aa tka Saatkara • * * faalaaa Caatiaaatal 

•*saaas*s ky Plaattaa as* >*atk*s aa tka Caatiaaatal 
P»*»c Plasts ia tka- Sa tmtaa *Tk* Pataatial far saft 

•stasias aa tka 3***.lia*s pratactiaa af tka To* 
af t w affact af tka Eatiroaaaat aa tka Baart pat* af 

af Set Haas a* Oiaawa tsotaa* Catiaa af tkair 
tT*Ba*ratar* Salactiaa aa4 

S 1 W Sst l * ) * tSaratiaa af a t*T-Ia4aca4 
or l * * t * t ioa af Srl*ct*4 **aiatoei<* fiskaa t a Paatk am* 
»f Sostt*<! pas* ( ( i n e r m s paBCT*UTVS) aaa laayfac* 

ISikaia Say, Cal i 'araia* tTka U f a l istary af tka 
• t i r i a t i a a i * S*l*et«* *»r ts t ic s*r i *s ia tka « • ! * * • 

Tctaaratar* fffacts OK 5aa«4al a**.r*ssi*s ia tka Calara 
Satxaa, *s l •Pr*f*rr** ' T*a**rat*r* af tka Caaaaa 
Es«inas*st* l Uraaotars* PTalcraac* af tka Baa1 

taaaltt iaa af tkastraair Fakaaiar ia Pr**aa*aia* Caaaaa 
cousk *»scirm* ttffacts ef caia-
Sit iaa, Bastaa, aa4 Osocati*** *Cal« 
is t l l l > I I iP»t« (St*iaJaeka*r) ky aaaas af Taaaacatara 

• •rsistaaoa af M i l t Saetara Salsaa ta kcat« fltatsst 
Oraiaisai fraa laa trasatratara frafaraaca. aaaUaaca, 

• rrvaict iaa tffacts af Cald 
; i n i f > l af J a i * « i U k t l M t i c aaakalaa I Kal< 
S i n l a t i a n * t t f facts of Tkaraal 
m m n i ' •» *aet»r ia l lafactiaa ia tka Caaaaa 

: M » f i " i c u af ktaaic taaar Statiaas aa tka Saa 
Svmt i f facta* ttaaajascc, Oiaarsitr, aaa stak i l i ty i» 
roal i t iaas* *>a<iatiaa-Xa«acwI t i f a Saaa 
•act : ra*k , I l l i a a i s * tsaaaaiaa takaaiosr af tka 

i» t« a 5ystaa far Caaaarcial Caltaca af fraskaatar 
ia ta « <T«taa far Caaaarcial Caltara af fraskastar 
la ta i Ststaa for Caaaarcial Caltara af fraakastar 

* f * *c ts a* racasitlsa • • taaray <*\oa tkraaak iakaratary 
t :c ta i l< t l«a i s l FUaia i t iaa . Cktaaiaa ay tka srass 

te 5 a l i * i t r •"<! » n i ' « a Caasaaatiaa i a I t aaa 
• U r a a l taariaa af *t4 

ia i * kttaaat to K a a t l f r Saaaaiaf Sraaaa* of tka Iraaa 
tka t i t t a a raaaa, ffacraaWaktaa, Casaarciallr lacattaat 
t i a a r i M a t a l Harlealtara l ikoratarf* fCaltsra of flak 
of Tivc Pisk Saacias ta «• Nart raa ie Taaraaratalator* 

Pla:taatlaa f t«f oaralar*aa(> Croatk, aa< •ataaallsa of 
Caaf i t loas 2. Laftoratort latastiaatioas of Mraaatats 

f i taarat ia T«M - 1«7^a Kraatk of 
t ls taas i t r «f ta«firatiaa of tka 

•Tiaa caars* of Tkaraal kccliaatiaa ia at laat lc 
tcaaaarisaa of Caaaaaity 

$klaoa (OSCOttiacws n a i m c i l l ia M U t i c a to 
tk* rroaieal Proan klsa r u i a JtMK*, Halaa a l iaa-

»aeai*iaa a TKaraal I f rodact i f i ty aaaaaraaaats aa< 
of c*T*TOm>**S o n t » : * Ukaratory, f i a l « r aaJ Caaaatar 

$kocks oa Dr i f t iaa tajoatic lasacts: i lakacatary 
o* tka larval f ia lofT «* H m n * «I*0STtl Say f t latara: 

tlaaeratory Stasias oa tk t U t t a l *ialo«y of 
farr iasl of Ms I t (EMTSIS m c n i s ffoao t f fscts of 
maara ta ra ftcclioatioa oa la fact laa of tCkltOcrpMias 

Otraaa, Taaaarataro. »oc»l»al of Taaas at flsk Saaaala* 
Sk»c* to aaastic uraaaisas: ealsaaca for posor-vlaat 

•factars Dffoctlo* • i t r l f l c a t i o s i a 
> tariaq Tkaraal *T«tBO*a\ o l Cytockraaa C la 
Tka i f f set of Taaaaratara aa tka pkrsiolaflcal Stat* of 

of Sox sal Tasaaratsra ei tko Co 11 of aa Coataat of too 
a rarts l ia of tka tortkart Saaaaflsk, saa tko 

^•.lactiaa Caasaa ky 9>atia«*f«ly>aca»iSB af aoaalatiaaa 
Salactiaa laa lysis af *»a»r Plaat •aaratiaa aa tko 
Saasatit* aakaaiac af MCJUIKiaa caaMTBB* 
Saasltiaity at tka M a l t Bala Lakstar (Bjauaas 
Saasitivitf af risk ta Paaaatiallr latkal s t i a a l i * 
saasltiaity af Toaaa Staraaaaa ta Katralaaa roiaaaiaa* 
stvfaea tvscx t tn is i t ia tors: s d w n i i w p sacviaai. 
s s T f t s n a n i isaal fSacaaaaa: Carta*** i a tka ays t i c 
Sarias ia tka CaMaa Skia»r. «BTtaiata*S CBtMMoKU I 
Saras af taiakaa Ttaat. SSUO Ckloaatal lickar«saa: Ik* 
Sasslla »at i far ia tka t iaar l a i r a * 
Sata Sariaa t ia loaical lakaratory Saaoaaal Occarraac* 
Sarara Caaccia* aa tk* laaooa* laatjiaa lasiaa ia Salaaa 
Saaara Stross Pollaaiao acstalr Saklatkol Tasicaat 
Sos aa4 Taaaaratara aa tka Callaaaa Caataat -»f tka Skia 
Sas aaa Taaaaratara oa tba Tasicity af Barcary to Taa 
Sas ta t ias of tk* >oC l*car. N a « s MCkWS ITiscossi 
sMPtUS iriscas: ralyaaolaaaa Taapatatora mt Saliaity 
Sa*4 ULOSI swx»issr ik | . »itk saocial fat'noaca t a i ts 
Ska4 lUOSk Skmtssxaa, silsaai at aolaaka a*a . 
saa< laoaasoas ctrraikaaal ia actsa u k o , «kia* 
Ska4 ia tka Laaar Caaaartiest t i ros aa4 tka t f tacts af 
Sas4 koajosoak C f t t H i m * 
a**'. Maesoat cs>ttlka«Basa*iati*a taloa af Caaaactiaa 
Skallaa Estsaria* tcasyatas kacoiaisaj a Tkaraal flaoa 
Skssssfcaaa Siasaa loas fCTniMtOB SUIaSlTSS) tsaoss4 
Skalf* aissarsiaa of Taaail asocicaa Lakstars. aaauas 
SaalfT—aarataro. aas Tacicaats: Caaaaaas sf Saaasctaa 
Skall crak r r i l i r t i a a M i l i z i a a Saotas Kfflsaats frcs 
Skall , T9*M ceaaarts Salaaoar* 
Saallfiafcas. I . Effort mt Taaaarstoaa. Saliaity aa« 
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•Saaa f f facta af Siaaltaaaaa* tar iat iaa ia Sal ia i t f a*4 Taaaaratara aa Sar*i*al af M a l t StMTSIS aMCfUS fcaa M M I 1 
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«aw.» TT-W IB»» 
e»*e» M t H U taiaaat t a «te- lefleasee at s e l t a M y 

•ettaa ef their Shells* este*r ec" cna tk 
tacaai« U f a Saaa Skersretoej ef ksTtata seeac Mffacaa« 
• v a l l a * , ee* le taal Tsaerrataaas ef r iak *arlea. • latoe 

rreaataree* a 
af sees reccbte aa« Maetatissa «a eke Seeseeal 

*eesacac af Setts* M * t n > • 
e» Seastearas at Seh-fetkal CeacMtretieas ia rtafc- J . 

rssftofc* saaeetic aa* 
eaasectaeetal Iaeestieatteaa af Sel iei ty ee* 

Caaetaa to estoeae Treat fS tue U l l i r o i l * • 
Sfctoer. «ernrt*aa*s esTseiejacMt tafcctcact to* aa« 

cettece* a 
n t n steaaetfc a* eeccMs: t See eery ee* a Beast af 

< W K K i W ekeafaiee rfceteseatkesis BcaMsaae ta 
tat i t * acff«cta af Ccestot Teeeecaterss aa* tkal 

aa r t i ra l wtsrette* af M U * •fcytee>leektee tfcreeafc 
•takes ta B e e * ae* shift toe aaaaaaal fe r t taa l 

tka S»a -trckka. a*a*na rsarrauTae • 
Ssensfc "eat Ceaat* eseeeeael aa4 

•Ccaetletiea a f 
Ms: as a*ec*t«v ettfc freceterel t 

•ecsUcatiea aC 
•tafc « « e c f Backets tar eetereieaa* 

Ssee*. stat ics eita varto* at* t t teacto* ereaeisas fraa a 
•vKrtreslc Tearecreeeleterr SkaUlakaa* • 

tka a .s . •scireeeaetal rreecttlcc eaaacy ceter is* aa4 
^ t ' m i m i Sektecta* «a Bracelet teas to keaileMe 

sistrtBattaa a< Tlaa saedes a ; arse affects af t a r r i s * 
saiaaa fsMaa suar ) Baas ae* l leatae l a i i t vera** 

t w e t a m a m r a * a 
to t i i l i t t e r s ! Saalts t a kalatiaa ta Their Vertical • 
aaaatitiaaa aa tka Saaaaaal Taesacctcrc cycle* • 
' take* aaa Tkair aistrifcettoes la aa kraa af Beete* • 
rrevflafc, enawtCHS CBestTI* • 
• a s m e> is , ratlaalaa Baeaectc ta BBT. res ar rheeel* • 
• e*« Brae* Tract rSM.n. i r * n r r i n u i aslctwi aftar • 

retyelsMf ta Tttarik M » U fSteiMarfcaeri a? Saaaa af 
State* t a tataaaa rraat* * 

•eeleay at larval aestellsec* ea* Serlesse: 
r te l f aa* leheretery fseeati*«tev> af tka Sal l a i ty ee* 

• r a u n fraa foster Caaatal aatera* esaliatty ae* 
•Seltal ty as* 

•testes* eel f iver ecelteste* Tees* af tka Taar eceeeer 
erst are "aetetteflefc* naasratery aaa r i a l * Tasta af 

e»es a? celt I facteclel Pesetas* Sarfara ssalysls ta 
Xeeectl* Telleetetl arwraal accliaettea, I f f e r 

•Servtval af cara Fry start les to eater af aariaaa 
rcieetl rtesaat Cheese* ta tsiaeee Traat ia aaaaaaaa ta 
•raaa armirar: taaalatiaa af tk> U f a Cycla ar Tiaa aaa 

af < rraakaatar acalata fCaTlwS a m m CNCIUSI ta 
af aaack rMTflaS a m u s u» ta Satan aacraaaa af 

af fa»raaaca Parta* ia laaact taraaa aa aaaar 
Palaal l l tff laaat taatct ty: K n t t i af r iak Saactoa w 4 

|t79TSaf* • m c i M T a s i ta aa l l t a ra t taa af aakiaat 
latarcracif ic Caaaattttaa to aalattaa t a Irraaiaara art 

'•taracuMs* aaa laaaiasmt caavau ta aaiattaa ta 
*r? ta Saalt Staaaa ta tatat laa ta Saltatty a»4 

ta Blaaai l l , L*»WBS U m m N S : lataracttaa altk 
f P I I M U W ) B H , ta tatat iaa ta *at taa U a a l m* 

J K l U T i l u « Ckaaaaa to acata Tasteltr aitk Saaaaa aa4 
rvaat. «aia» M t t a a f t I ttckar«aaa: Ika ( f facta mt aatar 
r a i l r r a a l Taaars l a tka raraaaaa Cal faVSVILU • 
raltaraa af aariaa Pkytaalaaktaa* f • 
Mtatoattaa af S t t i c w n k taaanta k.» •Sa l ta l t r , 
taaal i t a taiaaaa Traat I t t f facta a f »tat , aakiaat 
H«aaia»» at Plaaktaa aa< taatka* aa tfca tratralaaa, 

• f fatalaa Traat ta i ttaaoilM I H N n c i U ; gf fact af 
rkraataat aa Taa r ika t f facta af l l ak t lataaatty, 

••aaaaaaaa af CaMlafly laraaa (atACircrrfras ara>l t a 
Caacaittaa »taa ta tka ( • » , l l a m a asaaa t f fa r i . - "t 
rassir** tack W i t fCraataeaa-aaaktaatal ta artottaa *a 
la aalaaav Traat, i n n «altwt»l* • 

aa t l * Mar t tota af skt l l f laaaa. I . t f f ' .c t af 
tltaaalaaa i j a ran , 

aakttiar af eattkraat Traat f t * attk taaaaet t a 
saaeifle araatk a*f aartal t ty • I f facta af Caaataat 
rarrattsctwi* fkaaaeuttaa a f MtatTata aa* 

(«fS»Ut» t a a t t u i ) taaraa faaarlaaatal l r attk fariaaa 
Caaftttaas* a r ra fa t t * * , toataa*, aa* l a lka l 
tf • ia t * ra:C«l lc i faat* f t f fact af l lak 
faaf!»»:, f f f l w r t * af Caaataat aa* nactaattaa 
Tlaaat sifcaaaa afffacta af r iactaattaf t a i Caaataat 

l a t a i a i f tal r tak la * , Saactaa Ckaaaaa, aa* sariaf tatar 
taataktoa af aartfcara Mats f t latara - CalcUaal at law 

la *aaa caltaraa af aariaa nr tat laaktaa at tarr taf 
BMI IS I I ta Tartoaa sal ia l taa • • * Cyclic 

aUaaa: I f . • ! * • * sa*kaa Saaalatlaa* 
Taafaratata caattttaaa af aaallaaaj ay aavcaa laataa* 
Taaaaraiara caaj*ittaaa> aaaaiattoa-
TJaaaaCMaaa Cia lHiaaa* • •cafacra*. 
Taayaratar* rc t ta r ia far Pcaakaacac risks raataaal aa* 
Taafarataca Cycto* arwaaarataca ataalraaaata 
Taafacataca t f fact aa taa W H i » i»an la t laa • • * PfcaMc 
Taayaaat—a t f ta r t aa aaa laaac aataraaat Taakatty to 
Taayaaataca rffacta aa i a ia l i i aaa t af tfca kaaaaaaa 
Taayacaaaca t f fac t * aa lacly aaaalacaaatal f t teat ta 
Taayacatara t f f a n s aa Tataa*itiaa aa* aacviaal af 
raacacataca t f facta aa taaatal aaaaaaaiaa ta tka sataaa 
Taayaratara I f facta aa tfcycaalaafctaa CCaatk to 

t f fvcts* aractac* a>fl< 

aaaiM aaa»* 
a l l 

aaasn 
•aaiai 

Taafacataca flactaattaaa aa Ira r i f l e Craatk aa« 
aiaacccstat* scaateete* *fka Macaal 
Taaraaataca crastaata* af satacta* aaUaaaci* 
Taafacataca H t m l laatyaa tactaata to Ia* t * t«aa ls af 
Tcaea latere f w u a w i a* aar t t ic Caataaca aa tke 
Taafarataca rraitiaaaa acta* 
TwBfeceterv rrafenaaa Steaiec to laatraaaeatal laaa.t 

Stafttas t a aastcaaaaatai laaact 

I* 
H « 
)•» 
IIY1 

IS 
aaaui 

Shack, aa* saia 
af rear f lak saactaa ia aa 

eeetliT <r t tac i« fee aaear. Telaaa ! • e< 
at a iaaaUl lUICBIs 

•aaita 
t M I M 
aaa MI 

us 
aaaui 
aaaara 
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Taafacateca Ha la ta * aaaialataaat af atlaattc 
Taafaaataca aakattaas af t ka rraakaatac ralaaaata. 
Tear* cetera evlatieae af aactal aa* aaeattc aasflraclaa 
Taatacatar* at call i aaa ta •€ Saaa receUe aa* 
Taaaacateca Sakactiaa aa* Ccaatfc af Tkcaa aaaattoa Beef 
Taafacatace Salactiaa aa* Skelter a t t l iaat laa af the 
Taaaaratara Salactiaa ta track Traat fsatctuaas 
Tasferataca Select iea af CaUftak fCaMSSias 1 I U T M t . 
Teayeratare Sheet Treateeat* Waleiel 
Teafcenecc saacaattMlity af ractaaa aeareeacttva 
Taafarataca Takacaaaa aa* Cceeth kaaaa Ba*er aatchec* 
Taaferatara rakaraaca af aa tsteeciee Calaaai* Caaasai, 
Taafaratara Teleceece af taa ayareaaeeaa tsaacaatat 
Teayacatara Talacaaca af K I K M SHaiCaaM* 
Taaycratara Talecaace af Salacte* Saeciaa ef 
Teayeratere Takaraaca ea •aaaasia » . i r r i a l s , tke 
Tear* rat ere Takacaaca Stat lex* (See* 
Teaetratare Talacaaca, ea* rreferre* Teaaeretece ef 
Taa arretare* 
Teafaratara* 
taaat ratara* • 
Teaftratatae ••aaaaaaaa 
Taayaratarae •aaaiataaca 
Taaatratarae ITke aaaeaaaaca 
Tesfetacara* I faalal -Jar ItaasaaTa (ac 
raavtratarv* aearaaacratary Syakaa ef tfce carer 
Teanratarae Uka (Riaaeee lay, Leaek Seeakl I I I , 
Taafarstarae icraetk aa* saaralatiaa af T a m a a i n 
Teaatratere* ef Cake Seleea laacaaaracais l l s a i c n 
Teaatratere* • faatcity ef tatarat t taat Cklariaatiee 
Teaytratere* aatakelic aatra af Teeea Sackaya saiaaa, 
Teaferateree Taaicity af CaCelaa far tka riak M U I I I S 
Teaatratarae ttaayaa kc t l t t t l aa te tfce Sate* af tatakee 
Taafaratara a»yea*eat areatfc aa* teereeeiea af 
Taafaratara-laflaaaca* Satctaa Caaatttt iaa to lass 
Taafaratara-Sraattitv aakaetat af MeMBClM caaatt*** 
Teafaratare, nt eraetk kraal i te r I f facts aa Sea* 
Taafaratara, »a* aaUtaa ceati t ieaa ee flaaaa Tkyrasiaa 
Teafaratara, aa* Tericaats: tceaalee af Saaarcta* 
Tesytratara, Mtataat aa* as leaeaeaaaatesaire keeet* 
Tesfaratera, Call acaattf aa* kaaay aetata ffercetr aai 
reaperetarv, fee* t t a t u k t l t t y aa* Cerreat tclaclt?e 
Teafcratara, aaal siaa cat easy aeiekt ee Satir ic 
Tesfctatare, Otyeea Caacemtcatlaa aa* ietec aaeaaaaf 
Tas^tratara, rkataaarta*, as* aatar-r iectralyta talaace 
Teafttatere, fa l la i ty mi ayaeria aa tka aeart lata af 
Teapiretere, Saralral af rasa* at Itak Syavaisa Sites* 
Taafttatara, rater Flea, aa* Paaai* rataratatT 
Teaarraterea • * * atal Dtaaaratera riactaattaaa aa 
Teeetretares »» tfce Created SUaar t a a r U K a M 
Taaerirtaraa ta tke isiamterye aa* araeU ef Heart 
Tea fare teres af riak 4erie« atstaa tvareretere 
Taaatrataiee »» tke Ureee aa* feeee af »I»IS » t a i f f l | 
Teafttatere* as aarra**stiya rarfaraaaca af a aesert 
Tea fete teres aa amt leaetelaeical cfcaractartattsa, 
Taaftrateras aa Telia* rerck, H K l r u r t K n s , ta 
Teeartatsrea* 
Teeferateres* fl iaaaaa rraiat t lae 
Teaatratarea* af the Ra*-Ctak I l I l l t C f t a e r H S 

aaajta aaajai aaaMi aaaiia 
• M J 2 I 
• M i l l 
eaaiaa 
aaa J M 
• M I S * 

aaaasa 
I H I K 

utm 
• M I T * 
eaasia 
eeaSl] 
a** 12* 
•Meat 
• M i l l 

aaaazt 
• • • M l 
• • • i l l 
•aaiaa 
• M i l l 
W H I 
*—»!• 
aaaait 
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•«»»J1 
t M J N 
•» • ! • • 
• M I S * 
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• • • » • 
M M * 
• • •MS 
• M I T I 
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ecaJSJ 
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twn 
•9*221 m m 
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•V0M2 
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M s i M t W T l l i ; s i t m i K S l i a Sartk C a a t r a l Tassaa •assac ts a f t iw Tkaraa l rca laav s f tacaaaastk 
• a e t i r i a a a Baat«4 I f f Iaaa> f raa Vaaar Calaastaa t a r , Tamaa* SaCiaast Pas l i sa katas i a f l aa -Tsraaak t a a a c i a 
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TMlc i ty faslaatiaa af a Caaplai total Mi tara ta t to 
Tafielty; effects af f lak Species aal Teapaiateie* 
tcsckiat af Tkroa Spacias af Hack tssoes, nc ic t t t lOS 
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TTtU D W 

Bteaaloal Btiaeic Carta* Bscratlee. aa* Batrteat 
atea l i t * BJatecy a t a n x a c t u a U M B I scaall n»» I 

asaaaaael BUtcteatlea amt lawn as I teal 
fStefMerkaen as* iaaarta* TBUBU R I U H I vaiCUQ | 

CariHase) aitk special Befaraate ta an*) U f a C t r l * a * 
• a s t r a l l * * Waaa a w m at tke Tteraal Teaataare ef 
uaacta a f tka T k K n l Teleceaat a f tea TtesUal taaael 
larvae af tear Speciee af tka real ly *al«taa«caaatUaa f 
Belatias «a «*ae*ret*re* sscavth sat S*eraletl*e at 

a f Taesaratace aa* Steroatiae aa taa aeceaeliae af 
aa* Saliatty aa f*a* • B»|-r 

r m a e a j i s fjaayae. •»•*) Jesse* aat tosresss. 1«M 
eraeraal eaaatetiaa ia a Smell, » i : 

sssae Bassets af 
asarfscisa act iv i ty aa* * * e * at i l isat taa la a 

Bt**eets a t taacaiee aal Taaaacatara easa treats a ( U > 
Sceeeteettaa raaetetieas la a r a i l s * * * . • 

teoreaek* aasaacta af tka Taaraal TeUttara af taa 
raieeaw Traat. salts Brraeaeeter Bassssltare af taa 

aeffaata af calaVSfcact aa alee* cat to i a a rraak Bate* 
Bffae* aa Baa laaic Batatas*, t Tesicitv i a esieeee 
aa Pacaatatiaa aal sar*i«al af caaatas i a Baiaeee 
rea*it ieec aa Blase* Tsjceslae laaala i a aetata* 

Stat* tafactiaa af te tar ic taaaaata Biseese i a teiaee* 
-taao* «l|«aaaa levels, as* Creatk af Staelaae* 

area Creatfc lata af •taaa 
t f t a m leases ia taa l a s t * *re*ects ef ttaaa 

»- Tka Bisteeatfceleey af tka Cfe**ttiea ia ttaaa 
M r , ac* «r rkeeel* eTaeeetatac* Selectlea i t Break 

BScae Bassets ef Tseearatsre sccliaatiea ia tka Break 
salestiee • ( CaMf iafc tCBMSSlas 'BNTBS l . | aal Break 

arte tffacts af latarait taat ck erieettee aa Bel**** 
M a * af a : e U - * a t * c latoes fc? Beieaee aa* t r a m 

tiaac ef seesresective Bieleer »f aaiaaa* aa* I r a n 
t t lsve l riaaaat Caeeees i a asiake* 

Mfavaet s*4 aa i rk* aealetisle SeaBeaae af Kiaaa* 
• iver iat ie* af **B*tscrit aaiaaa a f aaiaaaa 
ree l * *9ieratery Beaeater af Cattkraat 
Bcserfiee attract* af saeraaa-rraa Mat aa taa Bsistoa 

T»ae*r«tere aa rreferre* Taayereter* ia tka t t ieke* 
Blaaas Caaaeatrapia a a* Saareateeesaais ia tka tsiale* 

aaieeaersaties af stak Caak aa* taiate* 
af r a t i * * * B*er**sctiv* staees i a teiaa** 

>f fatoryasrlias Ceka Salaaa ea< Caaatal Cattktaat 
»* *rae*ratare aa* *»e*ia* taval , lepl ie* t a taiaaaa 

* • « • Salacta* vaatilatarr aaraaatats af taiaaaa 
Taflaaaeaa aa ajrtistie tar ia t iaa ia tka laiaaa* 

Taaaaratara* •razyar l e t l a i t i a a ia tka laraa a f laiaaaa 
f^ataaari** , aaf aatar-r iactralrta lalaaca ia taiaaa* 

aa* t a r t a l i t f Vatas aa* TiaK af Javaaila laiaaa* 
tk* S i l l * aa* Ki*a»ra af Tkaraall* »celiaata4 aaiaaa* 

>ta*a, WCWMKIia i i t O S t m i S I I , aa« tka aaleka* 
»» tka ia »i»a tanst iaa l laaaratisa af C l r d a a »f 

Tafactiaity af 7MCIM.I I t N T i a RiracMia t a ITHMH 
a n * craatk »ata af Itaaa Traat f*M»o 

Loss** ia tka tasta »ra*aet* af Itaaa Traat (SIUO 
alataaatkolarr af tka Caa*itiaa ia Iraaa Traat {SltRO 

n f lava t I f Jaaaaila Ckiaaak Salaaa («acoitT«Ca»s 
aivkaviar af Jaaaail* Cfciaaak Salaaa (eacairrccaas 

aaralaetiaa sf «ar»aila Ckiaaat Salaaa, oacoilTVCaas 
l i i i l i u . 1 I . ) - , laa lyai* *t Saaaaaal Tlaetaatiaaa ia tka 

Daaanteat stavtk aa* laaraasiaa of EaMacaal 
aoiraaa satak* af taa Salitarr 

*aa naaaataaa Ckraaaatak ITaeka, l i l t ) | 
* l laaairatarr Pkaaialaar af Taa 
IStatWs *> tka S**4It!i*s Iraaaetiaa af taa Taa Skal l , 

aaaraeata f i a t kal i * ' • Jaaaaila 
•Cattar* af riak Skriaa, rtfhtti e» l l i m at tka 

Saaf isk (LtMMS CTI ' tUVS, K) dariaa Taa aai f 
•Ramalaaical fMt ta t iaaa ia 

Saitekiaa ia tka ta t r i t iaaa l ta«ait*av<t* af IITCCM 
tk> Sar»l»»l of J a t n i l a I t laa t ie Taakataa l i a t l o o r i H 

T*a»aratar* asal i t f Cri tar ia far t K M lysis af tka 
Caa«*a Short Cra» CMCia«S ( I R I S aa* tka r i«* lar Crak 

la ta , * » » « « • H i f a • is tar f lafaraatiaa aa tka Cai-
Piataaatkaloar «t tka Candidas is •tsss IStaaics aa 
air»OfT»«is tpf., 1» caatar Ril l lasar ia i r , Taaaasaaa* * 
far i :ka*at as* Taaaaratara 9» tka sraatk ia Caltara of 

lost iaa l Caslitiasa far »»iatie Saara facaatiaa ia 
»»< S i l t a i t f ea tka takryaaie »a*alaraaat af IT I IO I I * 

af rrasaratara aa* rkatasaria* aa lakaratarf Croatk ef 
f f a e t of rr*traataaat sitk Cat* as TraaaslaataUea to 

tka i rk * ^ fac ts of tka •d'fitiaa ef a roartk / •asnst i ta 
•af tkialaacp of rt»»tO» iarvaa off tka Saatkaastera 
Treknieal taacif ieatiaas: aoi. 2: SarrT row*r Plaat 

Tal. I : Peack lottos I tas ie lorar statiaa 
rioa-'iroaak laaaria aaeaittaa i »*st*« fff lsast fraa 

tiaaaaatl ia aa talakrta-talacaaa r a M r a i H H W 
Tta aaiaaa t «*aceai.laaal. a Mcaaiaja af taa aa i t la ta 
Ttaala m* r i a * U a Baa CaaUaa •aaaraair* 

aa* n u m a n s n c i ctiaaal ia laraal>sa*lm| 
n m o u t m m i l f l S*U«r l l a l a t a c a . 

PkHiaara; Haaiaial af taacars 
I . - a laltlaarlaJala aparaack* a 

l a i a i U a t a r i aaaaaiaac af 
rucusna caanoctwiaaj aat u—uiiaaa caarsu u 
Trictaaa* aika Jaiat Cftart 

fat ty toil raaaaaUiaa l a tka e i lka 
Ttirrt*T»ta« caanasuaz saitt. lata ia lUaatic aatara 
m m n s , la a aaactac caallaa •aaaraaira 
ttaakic aaUtiaaa af Uxsar t Ska*. aaMSaaa ctnaiaaaja* 
Traatoal Ur-BraatUaa risk t s u a i l ta H t fe taa t 
Traaical t ra-a Uaa N a » jaaaaica. H l t i a Tlsa-
rraaicel tiaa|aaal» 
Tragical aacraalaja aa a«i i«uaa laa icatM Craaaisaa* 
Traalaal aaaaai Tticaoaz* nasara l . - a aaRivariabla 
Traaical »ra*a, aacaataatai— l a t l l l f l C U . aa* taa 
Traaical Talaaat. CCUSI r a s c u n s * 
Traat tssuaa cuaastax alrka»aaaai*ria>. I . Taaaaratara 
Traat rsaua* • U a a a t a i i * araeaaratsca I f fasts 
Traat isaua CsiaaatUl* Taeaaratara. aa* Bal«iaa 
Traat isataa Ca ia*«m) a af aa aaraataaatic Carciac 
Traat t s a u * c s l a t a f U l * aaaatalaajical Ckaractarlstics. 
Traat (saiaa laai ia U ) M M aataaa* Batiaas* 
Trast rsaua Ttarra u i » 
Traat rsaua Taarra U | » aacaal aaaraais sf salaaaiaa. 
Traat isaktcuaat rOTISsUS) feilasiaa taaasace ta 
Traat rsatrtl iaas y a a r i u u s . U t c k c i l i * 
Traat tsatruaas rtsTISBUS aitcki.l after •atacaajaaaasa 
Traat aa* Tallee r*rck* 
Treat ia a saataacaaUT Baata* Straaa* 
Traat ia a Maskera»Ua atate* Stress: Tka t irekale 
Traat ia anyiast t e Teaseratere* 
Traat ta Wtattasi sauasHCltt: Kffact af Toaaaratara, 
Tratt I lea* Saaatos lasaaata* aa«ar M f fares* Cea*it i*a* 
Tratt f ry aitk aasaact t e Taaaaraters, Batac M a s , aa* 
Traat tear** at a Teeeecater* sf M C t . Sraatk 
Treat sa l t * salaaatai* l lafleaace ef accliaatiea 
Tract SSLBS s a i t M E K I aickar**aa» aa* Taaaaratara aa 
Treat* 
Tieet* araaaetatare Saacastikility 
Traat* Tear*raters aa* rkoteaeria* as Lakacscary Craatk 
Trast*(stiaste taa Craatk la ta af risaas. as a tsactiaa 
Traat, fSH.RO SUItSElQ (laaitract *>ly|*ef Taaaaratar* 
Treat, satae es iwscu aickar*ssa* ami teaicaaaeatal 
Traat. satae CUWSIIX ticascsssa: Ta* Utacts sf Batac 
Trast, saua cuatatsT* itaaserstara. 
Treat, saua CUtat f lX* rlactsstisss as sascifta Ccastk 
Traat, salta M i a a i R I * st iaslsts* sTtase I c t i s i t i a s ia 
Traat, saua e u t a a n i l asiaa Tfcaraal Cfflaaat 
Trsats* a i tk Ss4s*e Ckm»a» af tka Tsasarsfar* 
Ttvacartta* m a isflaasca af Taayaratara sa taa 
TMTTI t-> Pa* aa lecsca* Betisas* 
T i r r r i L . | * itaarsy 
TWTTI L. |* Beraal Bacrasis af Salaesiss. T. Iks 
TsaaBTTSCBIi as* i t s Xaalicatisss is Bssts Bast 
Tssasrrscui is la ls t isa ta Sisslsta* Tfcarael t f f laeet * 
TSRaamcaa, i s s Beate* »**»i straaa* 
Taaar leel«aaee* sf tke Bsraeaaa te l isBSBIUJl 
Tassrs ia tka tsrasaas Est fBBSBUU iSCOlLU U l * 
Taaicate STTtU PLIC«*« 
Taraal lar isl* nar rartafaataaaskialaaie 
Tar M a i * Cestreee* Ballsacs i s Bslstias ta taeir tcalssy 
rrtao COBBITBS Selaasars 
Tarsat SCastTBluas MURf l i * 
Tartar raiat tseer l a t i t a t •aricaltara Lakaratery* 
Taraaatr af Cyterkreee c is Skeletal Baacls sf Ccaaa 
?T»B» raaslatiaaa i s a Pest-Tasrasl Maat ic a s l i t a t * 
TTTfCI, s Raraacticei* Caaaaa* fraa Salt Sauk ssfsscks 
Tnsiaysi* taa «tract af Bate at Tsarasl Baerasss aa 
B.S. tsairessasUl Retactisa isaacy Ckleriae *a * 
B« fBSIllTOl* ** Bacterial Xsfectisa ia tk* 
<i lakesecker taisalSTZS CBJBS, Caaa IBBJl ia fyrasi* 
nwars t i * * Bar aal Becraai* ef SalaaaUs. »- Tke 
sttrsssaie Tractiaf af Tkrae Saaeias ef Black laasss, 
oi?» u r r a c * u * l l ks t f fact sf Bstriast 
n i t * R T H t m s fays* 
• t v i f (Peasaa.l* m i f f facts af Taaaaratar* 
tt***ryearliaf 'she Sslsaa aa* Coastal Csttkteat Treat* 
daiefeeta* Sasits* Mcfciaaatas* Baliae: 
"ait at tke lal-te Barker f laetr ic Cater al ias statias as 
"ait#4 states i i as I t treat ta M a s t i f f laaoaiss 
Baits t ss* 1 * of tka lesrtJlsleslcsl tsvirasaastsl 
Baits 1 aa* 2* Issiresasstsl Teckaical ssecificatieas: 
fpaer Salssttsa lay , Tasas* Se*iae*fc reallas Bstas ia 
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ar t Saaaafaa a f t a t Batata 
M U t a a l . m q la l a * a*U 

i t CaaHtlaaa* atartatlaa aC 
aSasaaaal * jaa l * t la» ia 

• a * taaaalas at t a * •acaat a j n 
aaa* :aaa* m atalaataal M a s * af taa 
U T M n i R W B aaa nanvuTsa 
af a t taa t ta Stlaaa tfaiaa H U B (aaa • < U a a t M 

atataa l U a i t a at Sai 
at 1 M B a n j r a fCtastataa. l a a j i l a i teas l a t e 

•Mtac ts af Staa af f taa . aatar Taaaaratar* aa« aaaac 
af - t ta - taac stclaa! aal lat | naaaaraaai 

aaa.I ta t n w i l t w . faa* l a a t l a a t l i t t 
Maatftaaara. faaartaaatal (avast taat iaa *• 

Taaaattata Caaaaa aa Baa* M a Ttaaatatat* ta t c u t 
tvjatllacattsa sakaa ta Salattaa « • aaartaaat aal 
• I I f * * * * effects af TtMi ia tara aaaa Satactaa 
ratac* H a t i M aa taa Larval atalsaf af SI 

t tara aa Caacaaalc Savataaaaat af • 
l a taa n t m l t o l Saa aaa a m B H . l t u m > a tact at | 

ajintapaaa*. a f H H I M U I laVITVS | 
• t a * Baaif i* - las af 

•laflaaaca af Taaaacatar* aa tk* 
laaaaratara sraitsats* rraa a t i taa l 

taktatacU f i t * * * ta aaatfc aaa Skif t ia* Saasaaal 
•aaptratiaa ia Sis U t t a r a l Saails l a talatiaa t a Tkair 
aita fpactal ptfacaac* rrk* t i l t Carta af TUCaacSMM 
•tapastaaatal Stat las aa ataaaal ccaatfc ia UTta taL tna • 

i a Caasaal taa-aatat i a talat iaa t a taa t c n n a c t af 
aaaracst* 

*T**rial4aa| ia a tvtaaaat Saatiaa af tha Jaaaa t t * * c , 
taa Vic ia l tT af a Tan at I ataraaraa ia taa I m i t i aac , 

r isk caaataltr stractar* af taa • * • l ivac , claa tpa, 
aastaaarlMas af a aaclasc tea*attattaaa af CCasstmra 

a f Ttaaaa* ia taa Maricaa atatar f£t»ss»JTKI 
SaiaaaMaa R a a t i a n l i l aata n t i t aaaaaaaca af taa 

•Sarvital af atfacttass aasataaatatic aaccaaia 

U a a l l a U a a a ) * 
iaa a f aatacataaa 

•iaarlavjtac i a t»a 
taa iakUt t f t a Tatacaai a f t u i l m CaUaasai* 
aaclaata la taMviaaala af taa saa Weak*, aaaaoa 
•a r i a * 

rare* (Pftca ntr tsctsst aal aal lar* (TTt ta i rn iaa 
fVCKI t ia t tscra j l aaa aaUara t S T I M m t t l t l T t t a * 

l>a Taaaacatara aas tka tarsal l a i r Bataaa* aa taa ta 
• i t a frMaa Caaaaaa af taa Taaaaratar* aa taa ta 

1 H H I ) carta* Crsata. I I I . t ( facie a ! aatar 
•ac t * s** t Vt i l iaat iaa ia aaaaaaltarai, rtaal aaaan. 
r a t a f i a * aai Taaaaratarr f a a i i t r Criteria far aatar, 

f f facta af fatraal Mac*** aaa at ta Creae taaa. 
• t a t a aaat t t i l i s a t i e a la •aaacaltera) , Piaal P a t a u , 

Maeaaraas at ta ctaa* l a t a , talaaa I : fra^act a»r»:t , 
aaat* aaat t t l l i t a t l e a ia **aacaltare| , riaa< *aaart, 

a i ta faaftaais aa t i e aaalia* fatal caaatatiaa i t a t l a a , 
rrharaal Pal lat laa. tar t 2. Mslaaical t f fac ta . 

•a*» Taaaa ta P t n t - t l a a t Caalias-sater saaratiaaa. ( 
t f fact aa taa Pkata-accaaalattaa aaf fkattc aaaaiaM af 

• far fartafaaaaaaaftialaala 
M R U fStaiasackaan aaa iaaartaa TTUPI* ( T l t t m 

af tatraiaarat aa4 rraalctiaaa af laaact aa taa 
I t s f ffaet a» aasraiatartaaratrs aat rarlakftaa ia t i a 
tta*> af taa taaf raaaa* ( a l l * farfaa M t t f t l i a s w n ( 

Ratal t a Tall a* rare* i r t t c t n i t f S C f a i i aaJ 
••aaaaiaral Taaraaraaalatiaa art 

• l a ta * tea l fraaactiaa aa< Paaaakarai (alaacaa r-t» 
t a t * Hataaa ala*« tka Caaat mt tka Olyaaic raniaaala, 

af Xaaaa a f i f ffacias af Craa* fraa »*aat Saaaf, 
tcaacalt t ta* taaratst iat tal lataa aatata -

fOSCtmnaraas TS*M>rrseiM| aat I ts laaltcatiaaa ia 
Caaaarelal Caltara af Prasaaatar t t f laa rfaaat tlaat 
: *aa t re i« l Caltara af fraakaatar Slriaa ffaaat r iaa . 
Caaatretal Caltara af fraaaaatar fkr i ra IPaaar f laa l 

•taaiar taata* i * taa 
fsraatk af S i * Saacias »t l i n l i t aaUaaca la a 
V r i a M a a af ta* tactar la l f l a t * l a Caaatal J*«-

n s r t t v a l af cart f r f i tat»l». . . • 
faaaiatl mm araaal Plava Pavvr •f f faeta af taa Co*lla» 

t a tartaaa aatss af Taaraal 
aaata ta attfaraat sa l ia t t ias aat taaaaeataaaa* 
• a t a t i t r aa laaaaata sltacattaa a* f a i l aa * 
•aaarttr atfacas aa taa Sataaiaa facfaraaacaa af taaatr 
vatart tr* Mtaa : af caaalsf t t ta**aa t taatanta iaat 
tcsasas Itaar.f ia a saraaa a r t a f aa« I t s tcalaafccal 
•aa t iUt taa ta Cataa a t f far t af aasla 
aaatllataty ttaaaa*«aaa ta larataiaa 
aaat 1 tatarr raraaatats af l i iaaaa taaat , tsi 

sap tHaaaaaistaatHaai» 
aarifacatiaa af a aaaal ta* rraaictiaa taa ff tact at 
*•«ri111 ta U l w i t i t Cattaaa* aa aaaaaal aaacasartta* 
aar r i l t l l lrataaaaraata: *aaar* l * *«f : t . tacaal t ia laa* * 
VWtafrfeataaal ataSakaaff aVftt) Sa l KaMsfciAaaa** 

•actaarat taaaac af taa l a a , /vccaswuas t t T I t t u s * 
aartiaal HaraCiaa af a n i l * tmttaalaat iM t l taaal 
tact ical taai*<atara CraUaatsa artaataUaa af Satacaaa 
tactical Xaatttaa* SaUtiaaa a f l a r i a t mm* laaatic 
ttattCaUS ItTfataiCS Sattac laaaiaaara, Caciataaai 
t t s t r m M l « . l i taaaaataatacaf 
t iacia ataaasa ia t a u * 
t l t n a f i a t t i f a t r t t r a i * af t w iactacia l t iara 
t tkr iaais ta Javaai'^ Taraat a t S f f l U S I «MtS*s« 
ttcatata tMstcact a a l t l * SUtrikataaa af T a r n Siaaaaa 
r i ra ia ta* H Staff af taa f i a t Caaaaaitt ia 
t t r f t a t a * ttaa laflaaaea af Taaaacatata mm ta * 
t n c i t i a c*l tar*4 ia taa aaata* Ufaaaat *a4 • iarkarar i 
t iacitCCM* aai SaliattT aa acta** Caaaaactia* 
t i r a t Caaaiaa taa lafacriaaa *aacr*atic K r m i i ia 
t iraa aria taavr tariaaa ta*iraaa*atal C*a4itiaaa* 
rtsaal piaaaat Canaaaa i * Mtaaa* Tcaat i a t*aaaas* ta 
« I T K M t t n t t n * at a Itaaaacaatacs t«4«l t * h l k i 
t i m a t l * af • Mtraaractics aalal l a Tallaa r*rck 
f i t r a I n U i a U af Calaxta«*a aa4 C I T C * * * B ia tk* 
«i*a lataatiaal akaaratiaa af Cltciaa kr Traara* 
talaaa aaa l a i t i a l kaaaaia Caacaattatiaa aa tk* 
talaa* I * Cal lat* af fc*sk*at*r j a t i a t Itaaai f laat 
talaaa f« af ta* I .S . ta*ir*aa**>al tratvetiaa taract 
•alas* I : t r * jact taaart , t a l t a * I f : traca>l*r*a aaa 
falaaa I I * Caltara af fraafcaatcr Skriat ttavcr l l a r i 
talaa* I I : rracaaara* —4 5«l*ct«< Fi*14 l a t a , tttUrt 
talaa* I I I * cal tar* af fr*aa>«t*c sktiat |t**«r i l u i 
t a l i a * 1 * af aaacr tlaat Catratiak aa tk* tateaa «i»*t 
faltaa I . l«TS-f«kr*atT mis I l i a l i aa ta tk * aitk 
falaacs I *a< I I>*S*acat t>ki l t i r • ( Pi«k*a U M f i i M 
t s t t l l M t m * *T*at*r*tar« 
*aa taaastaM ftraahtral I f a r te , I I W I f t a r a * I I a r i * | * 
t a t O t l ) r » M t i < l aai T I K H * II IOTICI H i a a * | ia 
taaatk aaf Ski* t i t a r a * Mr4aar***a< 
•aaack aaa t k i f * t i a t r a . Ia«iaa«*rrfc*raal aisckata* aat 
ttlaaaal »iatriaata« ia tk* aaat Caaat i f f tk* 
t t l l r t a i s r i t s s m i s t t l T i r m > m n a > a *ia*a«r««tic* 
•ara acKliaatiaa ia aa t U c i r i c riak eTt tet ls* 
taralaf t f fact af a paatr Statia* aa a U l « ' < 
aashiaataa. f l i t , tffvet af Tvaairatara «a4 oifaaa 
•aakiaataa* fSfcart-Tara Tkaraal tasi*t*ac« 
t t a t t teat sat aatti*at*l*aae« I f l l a r a t * ia tk* 
tast* R*at «a»*a*a*at» at Jrvaai l* Ckiaaak s*|aaa 
faatt Saat t t i l l s a t i a a in Maacaltarat. t i a a l Maact , 
f ta t * * tat t t i l i x * t i a a ia l a a a e a l f r a l , Ma« l taaartr 
aaatt aa*t a i t l i t a i i a a 1 * aaaaealtarat, f i a a l »*a*r t , 
fast* trafaeta af fraaa Traat JSklKC T I I T I * t . ) * 
•aat* lac*elia«*ataacaitar* Sfatat* 
»«t*r ia t a u t i a a ta tk* ecearraae* af n r t : o 
t i ta r af fariasa Taaparatar** 
•atar Mackatat aa tk* *aerai*v«rt*t t«t«* m l risk 

H M J U 
• W l a c 
SMWt 

N H I I 
• H I M 
aaaan 
M i n i 
H i m 
m a n 
• M a i l 
H H I * 
W M 
•aSaal 
• M M l 
• M J t l 
H U N 
• M I T * 

a a t u s 
• s l a w 
• M a t t •*•»« 
Ulaaa 
H I J 2 1 
• M t Z l 
•»*:;* 
•Jaata 
*»a*ai 
a a t i l i 
l i l l l l 
t u r n 
aaa Ma •»!*• 
W M ) 

• *!•«• 
M»r*» 
* l J I * t 
aa»'.j« 

•CJ53* 

**4A>I 
OMJI I 
M M I 
it**21 
ami 

I M I K 
• 4 0 M * 
nam 
a ja ia i 
4»S*lt 
I U M I 
M 9 1 I I 
d» .l iai 
M ' 1 » 
H U M 
» * • ) ! » » 
»31lit 
a io JOI 
09r>»4t 
«}3ja» 



re . VI 
~ laaee la 

a e a U t * c r l t e r l e far 
aaaceeatlaa t a l l ' 

r l e ia of Ckee t i laaa la acti 

BXBBaaU Se l t t , tBSB la BtlaettC 

tbe aiaeceltora* 
IBletr ibtt lae a* 
of socsepe Stla 

•aa m m m i o i i 
•layer* aC (Bella* 

a m Effect of Beetoi 
sales* (aaaartallt Cave Ssloeal l a tbe araakle cenaat 

ark* Baslcer - f c a p x i f i u O m a n l a f r l l i e * 
Hatr ibet iea mt M n n i l M M 1 la 

ar fbaaael Cktflsk l a a l a i u i t t M n t t i H 
taa Bveroaetaie PatecaarBt acSUsTB free Booker Ceestai 
Corollas* vsspecta mt taa Beeretactlve Blakea* mt tbs 

•Saaa effects at Toaperatare. Baal slaa aaB BsJp 
Makes* t n a 1stlesoee mt fa i r 
CsMSSiss M W t t K (effects mt Tkeraariclao «a Bafy 

fertee BUVBLIBaS aauu IBalbeaai aistr lketet l a taa 
tractors Bsaelatiae. taa Beerefactive Cptbsa mt Saaa 

eccerreesee mt Berit ic Caaaaaia aa the Svetisk 
mt Teoperstere Teleriace aa aaaaasta a . H n i B , tbe 

Blekecetecy Sreotb mt tar I T Jeveailes mt tfce 
BBepreeoctlve Cycle aat reeeafltT mt 

eieefctr**, Tfcsees B i l l , Bieeeeri* asrsvtk mt taa 
aa aacraifevartefcracee set Peripkytee la tka Babaeb aat 

SaliattT* Btleytive Beectleea mt Ssaaela trmm tat 
Beveloysett, mm* Barly Breetb aat Sarvival at a 
lacaaataat tvapilatere aa sBiryeeic sevebesaaat mt late 

so laa of t t t Peiyat,. caaBBaaas astta, aat tbe ->rss< 
teaeireaeata mt t a i l I m, l a r i a l aat Javeail* Baaatala 

Pservival Btta aai asyeee ceaeeertiee mt Jsteaile 
mt tka Berpactlceit cepscet, scarmaat caa* Stasis l 

larval t a t Jevaeile Beeataia abitef lek, PBeSSPlBl 
kf fact l iy Pesaaea mt boacicee Skat f l ies* MPIPISSIU, 

Pel at aat at* aat CI- Caacaatcatlaaa la Pevfoaetlial 
Statlaat l a uka Celaehie, a Coolie* lata Mat Pertees, 
• •Ussca, t u i i a l aevetapaeBt mt Tba Beep-astar 
-Baaaatefc a i t ceapliaace* eyfcirl Batlaaal 
Parasitosis la Cat? P I T * BBU1 
Mcertetat ie i ml aatatatlaa aat Sseveiey ml tka Bacait 
*>*»• t o o l * * ! * * ! tap«i« «f BWkkli** CBSTVSSCM esses 

Beevaaaea mt tka Bet M a t , BffPU issc* fa ta l * f 
fertilities mt Ma l t Selaoe, f l i e t S U M , la tka t . 

Taar str ieef Ballat faaaii CBPBues), spat (Uiesfasas 
Beveleesaat mt *fca Beep-eater Boot Boris* Bivalw, 

Cateeetleat Blvsr aai tfct B(facts af taa Caaaactlnt 
atattalaaaat ef Sesfleeiteo at tba Csaaaetlcat 

Ssseectieet Biver aai tfca t elects af taa csaascticst 
Coaaectiest Bl*ac aat tka Bffaeta af taa caaaattlcat 

•catena a n a x a m aat ciiacet mtcxscBtta u 
m t o s T t t l o i MyyliRatleee of a flecMtestics Ratal to 

flaaaal veriatieea la tba reraefity af 
of tatatal t taat a lor lee t ies oa Baiakaa Tra i t aai 
Seseies Ckatfta, aat Syria* aatat faepsrateree s i 

la • aoatkeraillr Baatat Straaat Tka rirabote Bitot of 
Tolerates, aat Preferref Teeperatare of Javeeile 

aika Startk aat Stveleyeett of SMeasSBB apnea* ( 
iWUBfi , mmt lapacte of I t s flkeafasee aai Pataatlal 
ef I ts t i r l T U f a l la tor r la flbaataaea a i l Potaatltl 
testate of I t s Bar I f t l f a Plvaafass* aai Peteatut 
Seavtal Mstaatat* fpotaatlal aarlealtatt 

la aalakaa R a o t , Saua 
V Paxtlca»ata», aat Bfataca l a taa Bf " 

I * af taa B.*. Baalia— aatal 
i Bait aat B a t t t a a t - m l i l BMlaaats l a 

Batara a t tba Bartb Pacific Oaoaa* 
Batara mt t j a Bartb P w l f l * aaaaa* aat aetata 
Batata a t araaaaiaa $HMC*«*» y-Zam aat Biataaaa, ana. 
Batara of aaacajla* 
aatara aa taa aaaatar B i a n t i i a at tbe Pacific Battkaast 
aatara aa aiiaoebaata Paaaa* 
aatara saavb of Saataan l a r i l lalaaaa la lataaa* af 

apaat Baalta 
•Sal iai tT aat laaparatara Balaraaca of 

BvoBtaab. ciaantiaa astaus r t r laaa l laa i , l a Bart* 
aoiokt aa Baatcic tsacastloa Tlao la tfco Baa, UBBBBa 
Baiakt oe Baatiaa aat Oaatlaa af Salactct laka Blcbiaaa 
aaiafct eaia aat toaat i l Brootb la tka Colt ( lab, 
aaat Coast of f tba Baackatka la Saaaar Saaaaa, »T2- t>fa 

aaaiss 
BS8M* 

t ta 
aaaiB3 
asaau 
aaaast 
aaaui 
aaasi? 
aaaits 
stent 
aeana 

tost eaaat* t t iaaaat l aat Vaaaarataia 
aastsra Baaaaitafiab* a>aaoratarr aat PiaM toots 
las tare Bock laaator PIBBUBBS MB4VBS CiaaBS* 
BUta Bass la tcaia aat Clark l a k e 
Bbito Crappfta l a a Baaaraalr Bacoioiaa a Tfcaraal 
ta i te Bltora, latlaaa*fTberaal Blacbaraa aat I t s Bffart 
aklta Baa to Cbaaaoa af tatlroaaaatal taapatataaa aat 
•k i ts Baaaar tcatasaaaai caaaBaaaaii Baarra 
*kite«isk fceaaBBBBS c u p u r a a a u i * tka i i f o c t of 
abitaf lab, caataaaas BIBBS* of a t t i t i a a a l i laaa aa tbe 
Bbltaflab, tBBJBUBS B I U I B B S B B I * Betakellaa eat Baerap 
B i l l carp Balatalaot saler Hf feraat Coat I t leas* 
B i l l e m Balatalaat la leboratetT Colters* tka Blelaat 
m u k a s a a i * eat laerar Beaatreaaata af Baacpa, 
Bilssai at Belpoke Baa, aaaaaefcaaatu aat I at as resi t of 
t istor rioeetor iPSBBaapUBBaatcrn »aBUc*aasi: 
t iseseaU* ef PalMic (aapteabtaa eltbaa a tbaraal 
Beet BoriBf Bivalve, I T M P B I M HUBTICl Bicfcarta I 
Berkebee oa Batcaiaaeat aat laaiaaaaaat. Sectioe 3 1 i m -
aora Blaoaae (aaetr laafreaiai , tfc* Bast Pastot 
Bora PBBIBBBBIS BBBTM t a t . t » U » f » * 
srtfkt arraatacaat ceeepetal aa laraaaoatfc eat Soottot 
Balfaal laaiareaa la iestt lMlos) • I IkotosTatkotie 
ape, tara* taass 
waiutat ) , set piafiak tucaaaa BBSIBBIBIBI* af-tae-
fnaPBasa i n t a n c * Blakarta laollsscs, B i t a l t l a , 
Taakaa Plaat laclst iaa tatcaiaaaat* u r t a e af tea beset 
faekee Plaat* 
Taakea Pleat* M a k e s ef tbe lever 
Teakee Plsat* Steilee af kaerlcaa (kat la tba laser 
TaaeiBa Bap, Brasaa llsstract o a l n * 
Ttllav Parcfc (PCBCl PikVBBCIBBl aat Ballave I 
fellev Torek (roe teat fo la t Bap, bake f t i e * 
Telles Terek* ftfce Mfeete 
Ttllov Perek, Ptaca nittSCBBt, is feaiaav BavePiafclM, 
Tallavataae Batleaal Park* ef tales** aat Prove Treat 
f t l l o v t a i l fosseers, OCTBIIf CBBTBBIBS (Black) Vlseass 
TMl t ) FMafsa9&f 
Tielt of taa I t l a a t l c Tkreat Bertlaa, OPIStBBBBU 
TU1I of tke Beaat Bvrriae, ffBBBBBS tBPJS, aat sssacta 
Tisl* ef tfca tcalet Satl iae, BIBBBBBU J I B f M l , aat 
TUM of f lsst iaa Baa Tberesl Paver Plaats. part 1— 

—2*9 
aaa tM 
aaatrt 
aaana 
m9m*li 
aaa«st 

JM 
aas 

aaaut 
aasaaa 
aoaais aae»p 
aaaajs aaaiai aaasia asaitT 
—m aaaass 
.13.; 
aaeiM 
aaaais 
aaatap 
aaa i n 
BBBJ15 
aaaitz 
aat iu 
aaa27» 
aaaM* 
aaa«7* 
aatwa 
aaa»2 
aaasu 
aatMi 
aaaiat 
•mil 
aaam 
aaatM 



m 
M r a i l l i i i aa ajarlM* M M t aaa aactaUft* kakaa aaa I taM af 

• Alitor at aaakallaMa t o aattaa talk r 
atlaatU salaaa SUM m u i U ta astaa matiaaa aai M t i 

kt fkftaataaktaa aaa m w l a a la t 
aai atacater* I H W H I I tattaitf •attataa, kiantarv Mtaaka 

aaa m i k m n i l aadaUaa ka tka latkafttt af ttaa «a . 
taaaaaf taaaa af a» H n l n t* < 

ta sta Uttaral SaaUa ta kaUUia aa Aaic Mrttaal t m i l i i ' aaaiktaaa «C aactal aaa I 
•latrlaattaa aaa kkaaaaaaa afjriaa ta tka lattaaal taaa a f a i_ _ _ _ 

~' at Ttaawattta Wlnai at Sarf- Baaa kaakaaa ataaa tka caaak af tka aftraalc raaa 
a. Maarattr. aat StakUtt? t _ _ _ _ _ 

taa at 
•Tat tffarta at kaatat «a*ar ataikatai «a l u i H a W i i ta a k.S 

a M I l M l»ka M C aaitaaa. kktatitkaU— af Maata taaaUaktak attr" 
takaiaaat* • tii|Uak>aj aaaalati 
•Mat lakaa caaaaatttaa* kkaaaaan at fakratatf tiplaakiai w m n l a j a a fatal 
•aaaarataca aa •aaataaUaa aaa taaaattaa la i iklai iaaa I I I I I H W W nka I f i m at 
•faa k U t l a laiataawa ut n i u i - I M a * Maala t af tu i twk ian ctaaa ka rtiilumi ia tka Ma* tc 

•aalaala* atka I w H i i af a H n w . M m MHSk f U | . Flak r—at«toa, n . 
tktakTka kkiaaaa aaa m a m m t la aa ialaraw I ' 

u J ffaaftff Matttfe ^Kfefkjfa f̂ataPft *<—• flat BftatfahMtfa^faM^faW^MaK t ' 
wntmwmmtm tttfacta at tka aaaaatla Sanaa* ataka Sa»StS Vttaata) aa larva 
facta. 1kM| itackallactal* • tar t»Hi»»»iana»UliHt waa aaaaakaaa Ekraikaiak I 



177 

ORNL/EIS-143 

INTERNAL DISTRIBUTION 

1. S. I. Auerbach 134. 
2. R. W. Brocksen 135. 

3-27. R. F. Carrier 136-160. 
28. S. W. Christensen 161. 

29-53. B. N. Collier J 62-163. 
54-78. C. C. Coutant 164. 

79. 0. K. Cox 165. 
80-104. N. S. Dailey 166. 

105. L. L. Dye 167-176. 
106. H. B. Gerstncr 177-178. 
107. J. H. Loar 179. 
108. J. S. Mattice 180. 

109-133. R. A. Pfuderer 

EXTERNAL DISTRIBUTION 

181. C. Dale Becker, Ecosystems Department, Rattelle Memorial Insti­
tute, Pacific Northwest Laboratories, P.O. Box 999, Richland, 
Washington 99352. 

182. J. R. Brett. Pacific Biological Station, P.O. Box 100, Nanaiao, 
British Columbia V9R5K6, Canada. 

183. Arthur Brooks, Center for Great Lakes Studies, University of 
Wisconsin, Milwaukee, Wisconsin 53201. 

184. Huntting W. Brown, American Electric Power Service Corporation, 
P.O. Box 487, Canton, Ohio 44701. 

185. John Cairns, Jr., Contr • "v L^'ir^n* -^al Studies, Virginia 
Polytechnic Institute a e Unive ,'t llacksburg, 
Virginia 24061. 

186. K. Perry Campbell, Beak Cut*ultants, Inc., 317 Southwest Alder 
Street, Portland, Oregon 97204. 

187. Martha E. Casterlin, Biology Department, Pennsylvania State 
University, P.O. Box 1830, Vilkes-Barre, Pennsylvania 18708. 

188. Don Cherry, Center for Environmental Studies, Virginia Poly­
technic Institute and State University, Blacksburg, Virginia 
24061. 

189. John R. Clark, The Conservation Foundation, 1717 Massachusetts 
Avenue, Washington, D.C. 20036. 

190. Jired Davis, U.S. Nuclear Regulatory Commission, Bethesda, 
Maryland 20014. 

191. W. R. Effer, Environmental Studies, Generator Projects Division, 
Ontario Hydro, 620 University Avenue, Toronto, Ontario M5G1X6, 
Canada. 

C. D. Robbins 
T. H. Row 
S. S. Talmage 
Biology Library 
Central Research Library 
Document Reference Section 
EERC Resource Center, 2028 
ICC Publications Office, 2030 
ICC Resource Center, 2001 
Laboratory Records 
Laboratory Records, RC 
ORNL Patent Office 

• 



BLANK PAGE 

( 



178 

192. R. Don Estes, Tennessee Cooperative Fishery Research Unit, 
Tennessee Technological University, Biology Department, Box 
5043, Cookeville, Tennessee 38301. 

193. David Etnier, Departnent of Zoology, University of Tennessee, 
Knoxville, Tennessee 37916. 

194. L. F. Fages, International Atonic Energy Agency, Karntnerring 
II, P.O. Box 590, A-1011, Vienna, Austria. 

195. F.E.J. Fry, Department of Zoology, University of Toronto, 
Toronto, Ontario, Canada. 

196. Ronald R. Carton, Western Fish Toxicology Station, 1350 South­
east Goodnight Avenue, Corvallis, Oregon 97330. 

197. Robert A. Goldstein, Electric Power Research Institute, Box 
10612, Palo Alto, California 94303. 

19S. C. P. Goodyear, national Power Plant Team, U.S. Fish and Wild­
life Service, 1451 Green Road, Ann Arbor, Michigan 4S107. 

199. Jack Griffith, Departaent of Biology, Idaho State University, 
Pocatello, Idaho 83209. 

200. D. Heyward Hamilton, Division of Biomedical and Environmental 
Research, Department of Energy, Washington, D.C. 20545. 

201. Frank M. Hetrick. Department of Microbiology, University of 
Maryland, College Park, Maryland 20742. 

202. Kenneth E. F. Hokanson, Monticello Field Station, P.O. Box 500, 
Monticello, Minnesota 55362. 

203. Loren D. Jensen, Ecological Analysts, Inc., 600 Wyndhurst Avenue, 
Baltimore, Maryland 21210. 

204. Philip L. Johnson, Executive Director, Oak Ridge Associated 
Universities, P.O. Box 117, Oak Ridge, Tennessee 37830. 

205. P. R. Kamath, Environmental Studies Section, Bhabha Atomic 
Research Centre, Tronbay, India 400 085. 

206. M. Khalanski, Department Environment Aquatique et Atmospnerique 
Electricede France, 6 Qua! Watier, 78 Chatoy, France. 

207. Henry Kissman, Associate Director, Specialized Information 
Services, Rational Library of Medicine, 8600 Rockville Pike, 
Bethesda, Maryland 20014. 

208. T. E. Langford, Scientific Services Centre, Ratcliffe-on-Soar, 
Nottingham:, NG II 0EE* United Kingdom. 

209. R. Weldon Larimore, Illinois Natural History Survey, ttatural 
Resources Building, Urbana, Illinois 60801. 

210. C. Leynaud, Division Qualite des Ezux, Peche et Pisciculture, 
14 Averue de Sant-Mande, 75012 Paris, France. 

211. Library, Canada Center for Inland Waters, P.O. Box 5050, 
Burlington, Ontario L7R486, Canada. 

212. Library, Chesapeake Biology Laboratory, Solomons, Maryland 
20688. 

213. Library, Division of Environmental Planning, Tenntssee Valley 
Authority, Chattanooga, Tennessee 37401. 

214. Library, Division of Forestry, Fisheries and Wildlife, Tennessee 
Valley Authority, Norris, Tennessee 37828. 

215. Library, Sandy Hook Laboratory, National Oceanic and Atmospheric 
Administration, Highlands, New Jersey 07732. 

216. Library, International Laboratory of Marine Radioactivity, Muscc 
Occanographique, Principality of Monaco. 



179 

217. Library, Savannah liver Ecology Laboratory, Drawer E, Aiken, 
South Carolina 29801. 

218. Library, F. T. Stone Laboratory, Pat-in-lay. Ohio 43456. 
219. Library, U.S. Fish and Wildlife Service, 1451 Green load, 

P.O. box 640, Ann Arbor, Michigan 48107. 
220. Laurence H. Liden. The Acadeny of Natural Sciences of Philadel­

phia. Benedict Estuarine Research Laboratory, benedict, Maryland 
20612. 

221. J. E. McCoraick, Environmental Research Laboratory, U.S. Envi­
ronmental Protection Agency, Duluth, Minnesota 5S802. 

222. J. ti. McMahon, Biology and Health Physics Division, Chalk River 
Nuclear Laboratories, Chalk River, Ontario, Canada. 

223. John J. Magnuson, Laboratory of Limnology, University of Wis­
consin, Madison, Wisconsin 53706. 

224. Donald Miller, Environmental Protection Agency, Environmental 
Research Laboratory, Narragansett, Rhode Island 02882. 

225. Dr. Mordukhai-Boltovskoi, Biological Institute of Inland Water 
Research, Academy of Sciences of the USSR, Borok, USSR. 

226. B. B. Owen, Jr., NUS Corporation, 1910 Cochran Road, Manor Oak 
Two, Pittsburgh, Pennsylvania 15220. 

227. E. C. Rancy, Ichthyological Association, 301 Forest Drive, 
Ithaca, New York 14850. 

228. William W. Reynolds, Biology Department, Pennsylvania State 
University, P.O. Box 1830, Wilkes-Barre, Pennsylvania 18708. 

229. W. 0. Schikarski, Gesellschaft fur Kernforschung, P.O. Box 3640, 
75 Karlsruhe, Federal Republic of Germany. 

230. Mark Schneider, Ecosystems Department, Battelle Memorial Insti­
tute, Pacific Northwest Laboratories, P.O. Box 999, Richland, 
Washington 99352. 

231. Rajendra K. Shama, Argonne National Laboratory, 9700 South Cass 
Avenue, Argonne, Illinois 60439. 

232. Steven Spiparelli, Radiological and Environmental Research Divi­
sion, Argonne National Laboratory, 9700 South Cass Avenue, 
Argonne, Illinois 60439. 

233. James R. Spotila, Biology Department, State University College 
at Buffalo, 1300 Klmwood Avenue, Buffalo, New York 14222. 

234. Kirk Strawn, Texas A4M University, College Station, Texas 77843. 
235. Richard H. Stroud, Sport Fishing Institute, 608 13th Street NW, 

Suite 801, Washington, D.C. 20005. 
236. Clyde Voigtlander, Division of Forestry, Fisheries and Wildlife, 

Tennessee Valley Authority, Norris, Tennessee 37828. 
237. John Whitehouse, Central Electricity Research Laboratories, 

Lciithcrhead, Surrey, England KT22 7SE. 
238. W. B. Wrenn, Biothermal Research Unit, Tennessee Valley Author­

ity, P.O. Box 2000, Decatur, Alabama 35602. 
265. Technical Information Center, Department of Energy, Oak Ridge, 

Tennessee 37830. 
266. Research and Technical Support Division, Department of Energy, 

Oak Ridge Operations, Oak Ridge, Tennessee 37830. 

us GovtmwevTMwrmiGOHict: m ^ n i a t / i m 


