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.I: *&e nraa Offi-t rater af  1:a or -tar rlpiflcantly ~ X ~ M O  the 
zwr'kL1tp of the sllmr s a h n  eqga. 

" 3 7 0  young el l tar salmon s p p ~ ~ m d  to be =re suecepSibls to area eirflusnt water 
diu- lng the It; sta&e than at a q  othcr  t b .  Thsre 
hvs lopnsn t  and a om h u n d d  percant mortallw during this stsge bmoo8 th6 fr'Y 
hcld In the partially cooled mma efflwnt vater and In the refriaamtad mea 
:JMluent water. F q  aortdlitloe signlfloantly higher t?mn those in the control 
L o t s  could be damnnetrated etatiatloally in the 1:g, l : l O ,  1:a and 1:P dllu- 
t ? o m  of area efilubnt water. In higher dilutiaxm no significant lncmasar in 
ncr t a l l  t y  vem do'u.otabb. 

Tta  m r t n l l t y  of tho flagerliag site flah waa hlgh in tha lote arpoaed tc 
oither mfrlgerntod or w e r n g m t d  107 Retentla - 1 ~  water an4 in the pm- 
ylla procans v o t e r .  
thooe of tho river uontro l s .  
vator d i d  not algnlfloaat~ lnorsase tho morfallty of the fiqprllng s i t e  
tilliec ral mon. 

a b o k  of proper 

T b  115 and 1110 lota ala0 hnd mortality r a t o m  far above 
IB dilutlorre af 1:- or -tar, tho effludnt 
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Tha fish embryo vhlle Gereloping ln the egg s p p n  t0 ba pu1tO realstant  t o  
a d r a m  ehes ica l  and poas ibQ phyalcal factors  vhon the t8mprature le kept 
n m r  an o p t h u m  -8 .  Thls f a c t  18 brought out i n  t h e  c a m  of the s&ga ax- 
pooed t o  the mf’ri~ernted aff luent  uater. During incubation af the o ~ e a  
mortcllltr vae no &-matar than o c c m d  in the r ive r  water controlo; after hatchlng, 
hmever, tho fn uuffered a 100 per cent mortality.  

The Frp 

Qo% i?rzt hatched, the young s a h n  ar fv are nourlshod by a yolk sac vhich l o  
lacorporatad into the ventral ?xdy 4. 
t h i s  yolk l a  used up i n  about six uaekr or tvo months, and a t  the end of this 
tine the y o ~  fish a m  =b;l t o  rtatY feeding. In  each trough the f r y  vhSch 
hatckod frosr the upper tmy ( A )  aad the l m r  tray ( B )  =re combined into n 
o lnp le  l o t  vim a n m b r  corraaponding to that of the trough. 

DalIJ rocorhe of the m b m  o f  tv a;tiw in w h  tmu& hare been condsnsed 
into m e k u  in tamale .  The mortalities i n  l o t s  subjected to like =tar condl- 
tiona were podad  into  gmusa and Table 11 presents t he  oombinod nortalities 
towther uith their cumulative percontagor. The Qta of Table 11 are ohova 
eraphically la F i g u r e  2, where a log acale  baa boon u a d  above t h o  one par cent 
level in order to more c lear ly  define the  cnrvee in the l m r  percontzgcs. 

In mter taaperatures of 60 to 9’ C., 

Table XI and F i w  2 indicate the coasiberable period of t l m e  over vhlch hatch- 
ly3 tcjok plaoa since mortality in tho fq rtage naturally neaoaaitated that t h e  
egea be hatch*& and pmoent. For exarq~le, almoat all of tho f q  in t h e  un- 
diluted rJffluent vuter ha8 died before the firh ic the colder l o t s  had a t a r t o d  
t o  hatch or conaeqaenw ah- mortality In the f r y  stago. 

Tho Zqr  in Wlr u r ~ b i l u b d  e f f luent  water s d f e t e d  a cocaldereblo z m r t d i t j  1:- 
mediatal;l a f t o r  hatching, a aonsistently hi& mortality f o r  earoral wooha and 
then, during the h a t  tvo weeks in  ?ob-, a e b a q  rise in the rata of 
m r t a l l t p  again. 
exhlbltod n b o &  8 v b b . l ~  a o t i w ,  none reachul the ieehlng stage and a l l  wore 
dmd by the  a d d l e  of )farah. 

Shortly after hatching the f l &  in this l o t  appsarad rad  tutd 

I n  troughs 3 ssd 4 *em t ~ e  afriubnt rnter vas mtriesratd, the c o o l r ~  tern- 
pm~tlm delayed dmelopnent. Upon hatchlng the f r y  appeared healthy and 
acf lve  and aaabsh to 6ive no indication of their imnlnont fate. During the 
f l m t  m n t h  their M ~ O  of mortdllty w u  no grea te r  than that of the river con- 
tro la  a l thowh they wtb not M aotlvo. Starting a t  about the ~ l x t h  mek after 
hatchin)! thoro  vas a shsrp rise in the mte of mcrtdllty followed b,r tro w e k a  
mro  of continued high rmrtality,  than w i n  by a a h a n  Floe in nbrtallty. l’he 
l a y t  f r y  of t h i a  lot died  d u r w  the first veek of Juw. 
fry in the mstriEemtad efflrrant mater 888 cox%8idsrab~ rlawer than in atralght 
r!mr v a t a t  of  the B(YM temperature. When the f i a h  i n  the con t ro l  lots had 
cmplota ly  abaorbed thoir yoUm and mre startinc to feed, those la the mfr18- 
ernted effluent water o f  tmwb 3 and 4 o t l l l  retained a large mount af j o l k  
ontl wrm amalltar la  r l ro ,  TE. ]ut in i n  a i r  lot d i d  vlthout o o m p l o t . 1 ~  
abuorblw th‘.r yo lk  sace 7 weeks afbr the cont ro l  l o b  had abeortmd their 
yolka and rero feedlrq. 

The dovelopmat Oi tho 

The f r y  i n  the 1:3 di lut ion experlemad a mortality of abort 50 par mat.  
a c:roup they appcuud vbak and exhibitad a b n o d  svimlng’actlona.  

A s  
They W t n  
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