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trim+ +a larvae 'I& remainder of tbe 
content wes m m p d  chKBy of ' ' 

Diptera, O d o n u  and Zygoptera, H d p t e r a ,  
and fish. S e r d ~ h e  pprcent d th total 
stomach c w h t  of the 33 freshwater dram 
e& was comprised of Ewerrio naiads. 
Immakure Coleopkra and O d e  snails, 
and c o d u 1 e 3  the bnlt of the remaining 
25 p e m t  

Some M u -  of Domestication 
upon b Sroeh of Brmk Tronl (&heliAw f o ~ ~  TditehiU) 

One o l  Lhe first h k s  on bout cnhnre, 
D d  Trout, a-a writLen by Li*- 
ston Stone in 1373, and indeed it was a 
portent of impmding menk To a h i l e d  ex- 
tent the implications of tk title were con. 
m i d  by &one for he wote:  

I t  is now appuwt thal with the existing 
L ~ L ~ L S  c d ~ u r e  and  widespread selective breed- 
ing programs. h a w  trout m o t  avoid 
divetghg from tk& wild a n d o r s .  

Unintentional selective b d i n g  takti place 
in all hatcher&. F A  that are &er lo 
hartdk, that a& to the h k u h n r i s t  as 
ha+ a "nice s h a ~ "  or that grow h e r  
under haichery conditions are uncortsciously 
farored. 

h e n t i o n s l  p r o g a m s  have lpen 
cnnducied for many yeam Th mast common 
seI& charadexhitics have k n  h e r  
grovth, earlier maturdy, p t e r  egg p r d w -  
tion, earher spawning, and h resislancp. 
From this list it m that evident feature 
or d h e  b r d m g  are a h 6 t  to tk hh- 
caltorkt k t  of u n h o a n  'value" to the h& 
Many breeding programs have beeo aninenkly 
s u d d  in the dmirad iutentions H o w e ~ e r ,  
far d - m i n i n g  popnlat iws  ti& Iree from 
s e 1 d . e  b r d n g  or bred for maximum wr- 
v i v d  under m m a l  conditions may prore 
more desirable 

Hatchen. en+ooment can idoerrce &h in 
man? way; a4 n o d  by S u c k  (1Wj. % 
effed o i ' h a t ~ h e ~  rearing upon s ~ ~ a I  in 
natural walers was inve&gated b y  Needham 
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Mortality was hmry in a11 three l& From 
Iake to approximat* 1 year, i t  wffi 93 

for h domestic, 62 percent for the 
first generation, a d  61 percent l o r  the KiId 
'Ille v r  qoality of the Cornell U n k n i i y  
Hatchery w a r  supply d&mkd t o  much of 
thk high mortel*. Early morlaktj  may he 
hpor l an t  h u s e  of dw p d l e  4elerlion 
to which the r a w  indiridda ham h 
s u b j d  A popnl&n which has suftered 
bean. mo* may be m m p d  of bardim 
individn& than a popalation that has ex- - low mortslity. W a l s  (1954) & 
d P a d c  salmon a4 having 90 p w n t  
mortaIi17 in aild p o p u b t i o ~  but pampered 
h c k q  hsh a s  having a mwh lower dm& 
rate until stocked alter which an eqaalizaliw 
m o r l a h y  occamd I n  tbe preseat situation 
splective eark mortality wodd  tmd  to favor 

of the domestic st& lor thq had a 
fLigher rate than either the d m  -0. 

Five Lriak rere c o n d u d  to d&ermhe h e  
awparat ive  mortality caused by hi& metab- 
olite mncentration. Test contaiwrs were a 
series of 1,000-miIliliter beakers nearly s u b  
maged in running water. Each beaker w a s  
malad by orygen. An q m l  number of fbsh 
from each lot was pot in the same M a .  
Fish length was 1.7 i d e s  m T& I to 
UI and 29 inches in Trials IV and V. Whw 
approximately 50 p e x d  of the in a 
b k e r  had died, a11 fish were removed aod 
c o d .  Two to thre hours were rq&d 
to reach this mortality level. 

The data from h trials (Table 1) indi- 
cate a wide H e r e m e  in the ab- of bh 
o l  h e  three lots to * - i t k m d  aummnlated 

metabolic wastes. Approrimately 51 pmceot 
of the domstic, 50 perceot of   he 6rst gen- 
eratioq m d  20 p r o m 1  of the wild fish M. 

The obvious factor to which this differen- 
Lid mxqthilitr might h *ibutd is gen- 
eral h a r k  or well-king of tb fish. 'The 
r e l a t i o d p  h w m  head size and & c b q  
of elimination of b 3 y  w&e was wt realised 
at tk tbm the kst~ were c o h c t e d  Later, 
x~eral papers stimulated further investigs- 
tion. Graham (1956), w h i k  worlring on 
fr&-waler a l m i ~ e s  ( A h a  pxnd&mdys), 
suggested that h m o t i c  e x m e  taLeJ 
place t h r o e h  the plL and oral membranes 
Lhe large-hd.d  indiFi& h a ~ e  an &an- 
tage in =tic mgdation. K e p  (1931) 
l o m d  Lhet I a r g e - M d  killifish ( F m d u h  
pmPipLrni+ could w i M  a d v m  mndi- 
tions d as d m r d  salin* or arygm 
deficienq h e r  thm smabheaded i d i d -  
uaIs. A smsll head is chs rac~e r idc  of n x m ~  
f&a-growing fish (Mut in ,  1M9; T-, 
1937). 

Although the fisb testd c d d  not be 
m m m d  two d e r  g o u p s  were available: 
year l ing  horn the same lots a d  hngerhp 
similar in length to the t& I& OF a later year 
class from the same ~ w o  st&. Fdteen dr+ 
mestic hg* and yearhug fish from h e  
two lots were 1.6 and 6.3 inches in mean 
length; 15 wild h g e r h p  and yearling MI 
were 1.7 and 90 inches in mean leogh. The 
Fono+ six measurwenls were taleo: 

Fork -tip of m m t  to caudd 
fork. 
vim widest part of b&. 

 bod^ d+-at d e p s t  part of b d y .  
Head le-p of smut to e e r i o r  

margin o l  opercular membrane. 
Head wi-ce between normally 

a p p d  prenpmdes. 

P t D O I .  

- .  - , - -  - - -, . .. 

Head &ptbd i&ance  on a vertical line 
immediately poderior to the q e .  

measuranenh were made with d p e r s  
to Lhe near& tenth of a milhetm. 

The three M y  measuremats for each h h  
urn added and the yune was done to the 
b z d  measurements. To compute 8 head-lo- 
bcdy ralio Lbe sum OF LLK three head meamre 
menls was divided into the sum or the three 
b& mekcnrements. fi mean k a d . t w b d :  
ratim were: 

Darn& Wild 
Fingalimp 2661 ? 0 .W LW * Om1 
Y 2.880 % 0- 2676 f 0a90 

Both of these groups bme a h e a d b b d y  s k  
ratio is dae ren t  et the .O5 Imd m m e  
ared by a rank--in i d  This with the 
above r e l e renm in t!nal h faster-gowing 
individuals in thm hFo st& of brook Lrout 
hed d e r  heads Th+ the wild stock had a 
p t e r  aren over which to reglllak cemotic 
b a b  

Extreme temper- have been reportel 
(Huntwan, 1W2, 1%; Ganter, 19371 m 
the c a w  01 MI mortaljty in &a1 s i b -  
tiom. Uhimate l&al tempera- h m e  
jmportank wbeu m a r p a l  vale ts  are dl ized  
for  trout. This is =@ally 'mw if high wa- 
ter temperalarm &ct o~er-summer rn- 
val. T&n sonE b r d  trout r e q a i r d  7 days 
to die 8t 79.7 to 83.3O F., Embody (1x1) 
thought Lhat perhdpj all strains of brook 
[root n~ igh l  w t  IE able to stand thw high 
wakm lemperalare. 

Temporarily.marked & 1.9 k h e j  
lo%, were placed in a 33.galIon glass aquar- 
ium. Waler temperahre was  r a i d  Lo 80' F. 

(the hmadmm temperatare) in 5 born 
by running a sheam of temperatureoontrobd 
wakx  h the qnarinm. ris smn as motaly 
was compbely I* a 6sh was -id& 
dead. 7he intenl was t o  t e r r n i d e  Lhe t& a i  
50 perrenl morinldy, but doe to peridic 
chalis it was not alwa)-s p s i b l e  to  &p 
dw t& a l  be p r m d d  time w a grenter 
morFali~y occurred in some in- Table 
2 &as that the wild dmk had lm morlafity 
Lhan either of tlE others 

l)om~&c brook trout r e a d  on a hatcherr 
dk3 h a ~ e  a higher fa1 content &an wild 
hrook t r o u ~  horn &a1 walers. Not o d y  is 
I ~ P  fat content h g h m  but it is more s k a t e d  
t Phillips et d., 1955) .  T o  continue the  rela- 
Lion of iat lo l h l  temperatmes o m  s!ep 
i&, r e s h t z  lo Lemperalnre exlremes 
may b e  h g e d  by l d a g  M e r e n t  fa& lo 
goldfish (Hoar and Gttle, 1952). Tbis was 

even ~hough the 6sb appeared 10 lx in 
ex&t conditica As *ill be shown later 
in this paper, KiM fish utilize a h a t c h  
d id  dSerently than domealjc I&; Ibe 
amount a d  tppe of fa l  presenl could k orre 
lador  that d u w  the tempxalure tolerance 
o l  domejtic b o u t  

S w / m  response 

A noticeable difference dore the rearing 
was that hh ol the wild s~ock had a h d -  
mcy 10 remain w a r  the bottom of their 
~ r o +  while dcmestic hsh were spread v e r -  
ticaUy tbrou$aout the water. This was trw 
eten when the g r o u p  were undi&urbd 

To inv~ l iga t e  Lhis surface re4- the 
followk t& was n d .  T s t  bsh vere 
 lad i n  a tall tank meas- 36 by 
6 b y  4 inch-: waler was homothemow and 



l i g b ~  w a s  of even intm*. During same 
a gIaul plate mvered the open top of k 
tank, but in other tests it w a ~  removed. Re- 
adions of the b h  were the same either w a y  
I Figure 3) .  Ed 4 in Triat I to V were 
1.6 i n c h  long; t h e  in Trials VI 'I MI, 
2 2  five marked fish born each lot 
( a  t d  of 15)  were placed in h e  tank and 
a count of the top h e  was taken mexy 10 
minutg until the end of tbe t&. In trpo 
t& o h  the wild and d o h  bh were 
ased All three st& were d in the 0 t h  

five. In cach of the seven trials more do& 
fish vere  c o m b 3  near tbe d a c e  tban wild 
ones !T&k 3 ) .  Twim as many domestic (50 
percmtj as wild (26 percent) were wanted 
in the top five fish. Fh-gemratiw 6sh lx- 
h a d  much like the domestic 

Tbe main hydr& organ is the air blad- 
der which equalizg dm+ of the MI with 
that of the  e n v i r o m  In many bottom- 
duelling f o r m  the air bladder is reduced, 
and in intertidal spziej  o h  ahsent; it is 
best develcpd in limn& or pelagic forms 
[Jon- 19571. Jones alm ntkibutd the 

Tula L-A --of & s j e z e r m o f  
r A r c e L o r r o f M u & i . a t d & ~  

I t r r  I W d W  

movemcni 01 gas in and  out 01 Ibe air bladder 
to stimuli c a u d  by erkroceptors Could 
domestic k o u t  that have s p a t  many genera- 
lions in shallow raceways and rearing pods 
b a ~ e  h n  &vdy adapted to this low- 
p m  artihcial environment, or could the 
exteroceptors through lack of have been 
dulled? Threinen (195-9) mtid this same 
pint in relation to planting h b z y  rain- 
bow b u t  in lakes. He found that if the 13 
were liberated 20 feet h l o w  the surfae 
h e y '  ' ' t $ y c a m e t o t h t o p A I q a b e n  
st&g in p o d  mconlaining a warm e p h -  
nion, 15 feet was bs deep as the MI would 
dive M o r e  returning to th s d s x  Heavy 
mortaliQ f m p d y  redkd if the thermc- 
cline was below 15 f& 

S& 
Schnck !1%1 liated la& of ermk for 

hatcheq MI as a cause of m e .  BIa& 
(19571, in his lactic acid work m t e  that 
muscular fatigue rdnces  &um 3-rimmiapj 
speed, b& np s c h d i n g  behavior, and 
changm &h behavior from escape to hiding. 
E x e r c d  coho &on {Oncork?n& LLr- 
uch) shoved less susmptihility to fatigue a d  
an increased cruising @ compared to MI 
Coat were r a i d  ir hatchery troughs ( B r d  
d d, 1958). Hatcbry m h a k  trout (Shw 
h k i )  reared in a stream M o r e  stocking in 
a test stream area had h r  h v a l  than 
MI d in a pond (hiilbr, 1951). 

Y i k t  (1%) aeed LIE ability of hsh to 
themselves in a s h n g  cm-rent as 

one of his tests for hardiness. He u t i l i d  this 
test to d e k r m h e  tk ineuence of hatching 
q g s  by tht m l  h d x r y  p r d n r e  as op- 
pd to hatdung thcm under a layer of 
p v e t  This m d d  could be d he sug- 
4, g9 R t& of dither h a t c h  p m d m  
In California Reimers (1956) ased a 20-fmt 
metal b a k h q  bough and a mend cur- 
rwt of 0.5 to 3.0 f& per m u d  to test 

W. He found that hatchery-& 
r&w trout ( S d m  gairdneri) were the 
w e d 5  w a d i t i o n e d  rainbow t r w t  
n e q  wdd brown eDnt (Sdmo the 
congest 

A d l ,  gdvanipd &a1 trough 43 indm 
Ion&. 2 5  inch- vide, and 3 inches d q  wm 
d as the t&hg a p p t m  ( F l  4).  

It had a rounded b c m  to d u ~  slow 
current areas. A $i-kh-mesh, fine wire 
scm was p l d  near the lower end and 
another wae placed 5 in& bdow the w a k  
s o w  Tke two c o n b e d  tbz 6sh 
mto a 3 1 m t  &n of Iairlp uniform and 
laminar water flow. W e  was pumped with 
a small e l h c  pump out of the rearing 
bough whining fish to be tested m d  into 
a w a l l  rexrvoir.  A c o m t  ! m d  was main- 
tained by keeping this reservoir fall; a smaU 
valve d t d  flow into the k d n g  trongk 
Ttre slope of the bzdng bough c o d  be  
changed by ?&inch adjwtmmts on either e d .  
Water velocity in tte s e v d  teste varied be- 
tum~ 0.3 d 3.0 f& per m n d  

h w e  care was tam to w that MI 
of each size range from each p o o p  were 
t&ed m d e r  the same water c o n & t i m  
T b r d o u t  h e  t-, water b o p e r a t a r e  in 
h e  t ehng  trough and in the rmring bough 
were the same for a n y  one tept 

It was i m d l e  lo ma;& the same 
water  Bow and water thro&out tk 

&st series. FL& lenglh increased from lea 
than an inch to o ~ e r  3 k b m  during be t&. 
S f i d e n t  water volume and r e l m i ~  for ~ E I -  
ing tk larger 1541 would have overwhelmed 
the m l l e r .  A swimming Lime of at l& 30 
seconds and preferably 35 m o n d s  was d e  
&d to h c e  inaecurack in Liming. On the 
other hd, too long a swimming time ~ O F H  

10 minntes) w a  undesirable h u s e  01 the 
h e  involved snd the p w i b i l i ~  of &ex in- 
flomcjng lactors aside from stamina. Water 
volume wm increased 1.8 times w h  fish 
1-h vlls 22 inch- to p r o d e  the l a r ~ e r  
63h Kah d k i m t  water. 

This erperiment w m  d + d  to dif- 
F m c e s  in stamina among the three I& of 
Mi, not to mzamn the in stamina 
as fish grew. Temperature f ludnatd  during 
the test serLeg but all lob were tested 
througkont the ternpaatare r- R&ic- 
tiom i m p a d  upon the larger fish hy the  
d e s  of the c w l d  limit swimming 
&ienq.  

A p p r o k a t d y  50 I%& for each kst were 
t&n f r m  near the head of h e  rearing 
trough and $eced in a basLa i m d i a t e l y  
h l o w  the tsting trough Individual &h vere  
takpn h tbe kh and p l a d  in th 
k d n g  iroagh. As the m a l l  net u d  for tbe 
transfer wa.s put m the t m h g  trough, it 
m& a b a r h a t p r  which allowad t h  fish to 
o k t  itself to the cmrent When fish was 
facing the hesd of the !rough ( u s u a l l ~  a-ilbin 
1 or 2 d), he wt was m o d  and an 
assistant started a stop w d &  Cka&onalb t 
h& tomh wi+ a g h  r d  was n d e d  to 
keep the fEh5wlmmmg. 

Behavior of 6sh w i h  the t&g trough 
n d y  fonowd  a ataadard pattern. Orienla- 



tion to h e  lrrrrent was imm& except in 
a few m w h  Lbe swam to the lail 
s c m  These indivil& were removed a d  
e r c 1 d . d  from tbe tcst Fry and M ( I W ) ,  
in quding Rcger's anpublished work on 
goldbh, stated Lhat 6 out of 82 go ldhh  re- 
fusedtoavrimsoweredi4carded,rhiLeBr&t 
et d (1958) had to m o v e  one & oI 
tb& test b u s e  ol inconistat be- 
hsvior. 

Vigorous sKimming Id lo red  orientation 
with fish hathng their n- qaha tk head 
scresl. % followed a  & of d o m a -  
rent &Its and s w b m h g s  back to the head - ( T i  5). The drifts h g h d  each 
time n d ,  whm at a p p r o h t d y  the mid- 
via7 point in the tro* tbe upstream borst 
o i  m i  was not long mom& to 
tbe 6ah to the heed s c r m  As fatigue &- 
c- M y  m o m e n t s  b e  aagger- 
aled. The first lime or two the fish's cadd 
fin touched the tail screen there ns vigorws 
response a d  u p h e a m  p- was often 
past the midway poinL k n  tactile respomz 
1-4 and £rapem* collapse was &dm 
and complete with the fish making w a- 
tempt to r&d tb rrrrrrent; they vere thm 
held c r ~ n l 4 e  a g a h  the mm. (Both 
the q a d  collapse and r e d u d  tad& respore 
were n o l i d  by Bretl et al. (1958) in tbei 
work w &ye PLd d o  &OIL) U the 
exhausted fish did not r spond  to two Lap? 
with a  r d  on th tail screen, Ihe kd 
was c o n c l u d d  

Afkr removal b o m  the tr- tbe 
fish were allowed to m p r a t e  orem& in 
a basket Tben each was measured a d  re- 
turned to its rearing trough. 

Deviations from mean swimming h e  were 
Iairly wide. F m  6 illustrak t h e  deuia- 
tiom and shows the i m r d  spread as the 

Iucm 6.4- h for lour 
r k d w i k l f i s b ~ r e m l d s d m ~  

fish b m e  larger. A d 8 m t  d & g  o l  
tesfing trough mi& prd rwz  more c o ~  
results. Raddiffe (1950) in his work w ef- 
fect of 6nclrpping ard &ing speed also 
had wide etandard dmiah- 

Tables 4,S, and 6 give h daia on the stam- 
ina for each of the &re M 
mer 1 5 2 2  fish were given i o d i & h I  

Pipe 7 preen& tbe in- in suim- 
ming time a the 6& in lm&. 
A linear k e e  oould be for Gray 
(1957) reportal Bambrdge as h h g ,  a 
g a r a l l y  linear A t i w  between s- 
speed and ku+ of 6& whm they have the 
same Lrepwq o i  tail hat However, more 
sfmlina triak are n m M  to detamine il a 
m e  l k m  reh iomhip  erists. Ln Flgare 7 tbe 
last two pints IuaLe a sharp deaal im Val= 
of thw two points were dwbM lor in& 
c k k y  of preseatation Them are two partial 
idca t ions  for this: (1) waler flow in tbe 
h h g  boagh was nearly dwbM sd h i s  

N d 5 9  .... a m  61.w 4 7 5  
rn.18 

J a r  3 . .  .. . . . I* 
8251 

I& 11.. . . . . . .  Mi :a 41.m 

- time and !2) this places &e points in 
an approximate linear w w  to the *OW 

pointr 

SLamina of h e  three lots of hah can Ix 
colapared in relalion to tirne l E i  8 ) .  It 
wnld h that the f&m growth of the d+ 
me& lat muukmcted tbeir red& stamina 
Whw d n g  d a r t 4  an three ~ m p s  vere 
near he same stage of d d o p e n f  but as 
tbe domestie stwk grev f k r ,  it  was larger 
thronghwt the tds- Even tbo& &, 
wild st& hed greater stamina at a given 
time ( e m  for a Bhort period) than dm=- 
tic trout. 

at this time ( h ~ e  area marM by Mi arrow 
on Figme 8) WA- and h - g e r e a t i o o &  
hsh showed the effeds earlier than the b 
tic Lh J h d c  6sh &id wt kgin feeding 
p r b  nntil nearly a afkr tbe 6 t a o  
ponps WEST off their f d .  

7% abropt d& shown by tbe lad two 
points was the d of in- in waler 
flow in the t d n g  iron& Even with h e  in- 
d flow tbe & of the &g trough 
probably reduced b-i as the 
&.h grew larger. Domdx fish, king tbe 
largesf were posslbky himbed more by h 
tro* However, the cornistent resalts ex- 
p r i e d  throughout the s k  range M e d  
e e d  h a t  mu& d o t i o n s  were not 
masting slamina &renm. 

Field i r d s  were h t e d  to small cnnlded 
b t i o r r s  becaase of the erploratoq nature 
and l i d d  fish available. Two habitats d h  
exinme envircsnmental mn&ons ( a  deam 
and a p o d )  were chm - onc were, 
d m  mild  To in- the of m m  
@ h e  and envirwmeotal la&* b t b  tbe 
sheam and the p o d  liere a d d  more 
hea* than would dr bz &k. 



m a  A cawpy, predominantly of spruce 
( P k )  and he& ( F a g u ) ,  shaded mnch of 
the sbeam Previws to 15 s d  rc& 
barriers were b& to mhbb habi- 
tat for the i n k d u d  dsh. Wder tmqcmtnre 
ranged from 52 to 66" F. h r q  the test 
period of Jnne 7 to An@ 20,11958. 

Fm hundred each of d m d c  (U p o d )  
a d  wild bh (1.4 poands) were p h e d  in 
the stream on June 7. Further data are re- 
code3 in Tabh 9. D o m d c  fi& mkd by 
removing the righr ventraI fin, were 2.41 
inch- m mean length; tbe wild, marked by 
rem- the left v e n d  fin, were 2M i m k  
in mean Fish of tb same lengh at 
s t m h g v w I d h w e h p d e m b h ~ o t h e r  
facton hirig equal, larger fish h a mr. 
v i v d  a&antage. 

1 
% fish were spot planted throt&out the 

h e  any mdne mortalitp c a d  b~ frans- 
porlatim or horn the dbh-mt water. All 
survived and w e n  h t e d  

me 011th of East I a k  provide3 a s$aa- 
tiw for tegting the sncvid of two 0of of the a nm by eIectt-06dhg 
anda conditions This i~ 1~ &g 8 50D.voh Wornelite" DC gemrator. 
csted m the Adiron&& w e  Qnb Pre- %k wm added to in- cond-. The 
sape near Old Forge, New York, w h e  it ~ 8 9  divided into 200fmt d w s ,  d 
dr&a Fkt Lake The b was each d m  was dectrofisbed twice A p p r d  
in 1954 and &d with brook trout in matdy 75 percent of the h h  were taken the 
1955. 

A 1 , W f w t  d o n  of stream located 0 5  
mileMowthtbLewasmalasatestdw.  
A W o l f + y p e f i e h i r a p a t i h d ~ m d  
and an incline screen at the n p k n m  end 
prohibited fish movement om of the test 
arek For one night (Jnly 17) the do- 
trap was & pa&& ope+ative when it 
was damaged by high prater and &&. The 
low cat& thron&ont the balance of the time, 
k l d h g  high nater +d+ s u g a  that 
the lack of a barrier for om mgh was of 
Iiuk 

&am wihh at medium water flow was 
5 t 0 8 f & m d w a t e r d e p t h w a s 4 t 0 1 2 ~  
except for a few 2footdmp pmkets. The 
b r n  uas d m  onnp4etd~ d except for M Q ~ O ~ H O  

4cattered d sand bars d ~II& d t  m. MY9 *FTER TEST- S T l R T E D  
* ~ * ~ t ~ ~ m - n n d - t b m k  ~ , a - ~ a t ~ ~ ~ b r m t a  
M y  shorelines, and fallen 1- rme mm- ~ e ~ t c d  o, & fish r 

IKnUEHCLS OF W-CATION OA BROOK TROLT 

On Ang~st  20, 0, h&g m the &cam 
for 73 dayg 94 dom& trout (0.6 
144 wild trmt (05 p m d s ) ,  and 229 midmi 
trwt (6-8 poqnds) - captnred (Table 7).  
A I h h r y  cmmse grves 102 167, 247, 

T b e n e o * y e q a a l n & d M m d  
of the eight d m  (6D to 70) attesl to 
&rmity of habitat throughout the tst aria 

a d  efkiencp of tire e l e E t r o w  w. 
Wdd fish p a j l y  ontnnmkered LIE domestic 

in only the 1- two d m  (Table 8 ) .  
Wa* flow wm comidaabb d e r  and maq 

pmls were m U e r  i n  k two d o n s  &an 
the ' ' o l  &e E d y  how 
sKifter water influenced the two st& was not 
d '  - 3 3 .  

h adaptahon to hi+ temperature vas 
given by G m  (1552) a~3 o m  &or for 
In,+ &al of wild dmk i n  Stillwater 
Pod, New Y o k  A l b n g h  the wikl stock 
planted in l%t Lak M e t  cwld wifmand 
higher wnter t a n p e r m  th c r d  tempera. 
tnre -  appro^ the l&l r q  

M groups planted in East Lake Oodd 
W &gdy i~ lmgth. TIE mean length 
oI tbe wild & m d  0.49 inch5 and 
the d o d c ,  0% in&= (Tabk 9 ) .  .b th 
wild fisp, were smaner A m  ~lanted, heir 
&re was grester than the a c t d  
i m  W s  (Figurc 9) .  Change in 
weight, an increase for the wild a d  deraease 
for the domeslic, was && for each p p .  
This change h pmbablv not enough to be im- 
portant, b d  the t d  + plantd a d  re 
c o v d  shows a change A p p r o d y  t w k  
as many poonds of domestic fish W ~ T C  s k k d  
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