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Abstract:
Rainbow trout (SaImo gairdneri) were taken from Cliff Lake and brown trout (Salmo trutta) and
rainbow trout were collected from Meadow Lake, southwestern Mohtana during the summer of 1959.
Parasites were predominant in the digestive tracts of rainbow trout from Cliff Lake. Meta-cercarial
cysts, located in the musculature, were most common in rainbow and brown trout from Meadow Lake.
Trout, from both lakes, were observed to have greater numbers of parasites accompanying increased
length. The metacercaria of Bolbophorus confusus is reported for the first time from North America. It
was found to be common in the rainbow and brpwn trout from Meadow Lake. Cysts were generally
distributed over the body of the fish9 but they occurred in greater numbers anteriorally and dorsally.
The fewest cysts were found in the posterior portions near the caudal fin,. No important effects of
parasite incidence on condition of trout was determined. 
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A bstract

Rainbow tro u t (SaImo 'g a ir d n e r i  ̂ were taken from C l i f f  Lake and brown 
t fo u t  (Salmo t r u t ta )  arid rainbow tro u t were c o l le c te d  from Meadow Lake9 
southw estern  Mohtana during the summer o f  1959» P a r a s ite s  were predomin­
ant in  the d ig e s t iv e  t r a c t s  o f  rainbow tr o u t from C l i f f  Lake. Meta- 
c e r c a r ia l c y s t s 9 lo c a te d  in  th e m uscu lature9 were most common in  rainbow  
and brown tr o u t from Meadow Lake. Trout9 frdm both Ia k es9 were observed  
to  have g rea te r  numbers o f  p a r a s ite s  accompanying in creased  le n g th . The 
m etacercaria  o f  BolbophorUs confusUs i s  rep orted  for the f i r s t  time from 
North ,America. I t  was found to  be common in  th e rainbow and brpwn trou t  
from Meadow Lake. C ysts were g e n e r a lly  d is tr ib u te d  over th e body o f  the  
f i s h 9 but they occurred in  g rea ter  numbers a n te r io r a lly  and d o r sa lI y . The 
few est c y s ts  werO found in  the p o s te r io r  p o r tio n s  near th e caudal fin ,. No 
im portant e f f e c t s  o f  p a r a s ite  in c id en ce  on co n d itio n  o f  tro u t was de­
term ined.



. In trod u ction

Although numerous in v e s t ig a t io n s  have been made oh p a r a s ite  in f e s t ­

a t io n s  in  f i s h ,  very few concern the e f f e c t s  o f  p a r a s ite s  on the growth 

r a te  and co n d itio n  o f  co ld  water fish =  A com prehensive study by Woodbury 

(r$40) r e v e a lPd no apparent d e le te r io u s  e f f e c t s  Of p a r a s ite s  on the con­

d it io n  Of y e llo w  perch (Perea f la v e s c e n s ) - in  Walsh Lake, M ichigan, Coh- 

v d n se ly , Hubbs (1 9 2 7 ), Cross (1934, 1935 ), Richardspn (1 9 3 6 ), L anglois 

(1 9 3 7 ), Hunter and Hunter (1 9 3 8 ), and Hpffman (1956) foUnd harmful e f f e c t s  

O f'p a r a s ite s  oh the co n d itio n  o f  f i s h  h o s ts .

The p resen t in v e s t ig a t io n  concerns the e f f e c t s  o f  p a r a s it e s  on the 

growth r a te  and co n d itio n  o f  rainbpw tro u t (SaImo q a ir d n e r i) and brown 

tro u t (Salmo t r u t t a ) ,  The o b je c t iv e s  o f  the study were tw ofo ld s to  obtain  

in form ation  on d is tr ib u t io n  o f  p a r a s ite s  w ith in  the body o f  the f i s h ,  and 

to' determ ine p a r a s ite  in c id e n c e  in  r e la t io n  to  growth r a te  and co n d itio n . 

F ish  were c o l le c t e d  from C l i f f  Lake and Meadow Lake in  southw estern  

Montana, These, areas were s e le c te d  because o f  knowh p a r a s ite  in f e s ta t io n  

Of t r o u t C l i f f  Lake i s  Ideated  about 40 m ile s  sou th east Of E nn is, Montana, 

I t j l i e s  a t  an e lp v a tio h  o f  6313 f e e t  (mean sea l e v e l ) and i s  surrounded by 

high  c l i f f s .  I t  has an area o f 620 a cre s  and a sh o r e lin e  o f  about 13 

miji:e.s. The maximum depth i s  125 f e e t  and most o f  the la k e  has a depth in  

e x c e ss  o f  40 feet.;- Meadow Lake, an impoundment Op the Madison R iver, i s  

lo c a te d  about f iv e  m ile s  n orth  o f  E nn is, Montana, The lak e has a maximum 

su rface  area o f  1945 a cre s  apd l i e s  a t  an e le v a t io n  p f 4840 f e e t ,  Xhe 

maximtan depth i s  38 fe e t?  but m ost o f  the lak e i s  l e s s  than 15, f e e t  in.



depth.

Rainbow tro u t were c o l le c te d  in  C l i f f  Lake from e a r ly  June through 

September 1959. Both rainbow and brown tro u t were secured in  Meadow Lake 

from ea r ly  August through September. F ish  c o l le c t io n s  were made by 125- 

fo o t experim ental g i l l  n e ts  (mesh 0 .7 5  -  1=5 in c h e s ) .  T otal len g th s to  

the n ea rest 0 .1  inch and w eigh ts to the n ea rest  0 .01  pound were obtained  

for a l l  f i s h  tak en . Specimens were ic ed  and transported  to  the laboratory  

where they were frozen  for  fu tu re  exam ination.

Host Examination

The f i s h  were thawed on ly  to  the p o in t where the v is c e r a  could e a s i ly  

be removed. A ll f in s  were then removed f lu sh  w ith the body and the head 

was cut o f f  a s shown in  f ig u r e  I .  This method o f  d e c a p ita tio n  severed the

F ig . I .  Diagram o f f is h  showing "portions" (heavy v e r t ic a l  l i n e s )  and 
" sectio n s"  (numbered a reas) used in  mapping d is tr ib u t io n  o f  
p a r a s it e s .
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esophagus a t a p o in t im m ediately a n te r io r  to  the base o f  the p ec to ra l f in s .

A m id -ven tra l in c is io n  perm itted  removal o f  the v is c e r a .  The body 

c a v ity  and v is c e r a l  organs were examined fo r  p a r a s it e s .  The d ig e s t iv e  

tr a c t  was opened and i t s  con ten t thoroughly flu sh ed  in to  a co n ta in er . The 

con ten t o f  the tr a c t  was c a r e fu l ly  decanted u n t i l  most extraneous m ateria l 

had been removed. That rem aining was m ic r o sc o p ic a lly  examined and a l l  

p a r a s ite s  were removed and p reserved . An exam ination o f the d ig e s t iv e  

tr a c t  was then made to  lo c a te  any en cysted  p a r a s it e s .

The p a r t ia l ly  thawed body o f  the f i s h  was cut in to  two p a rts  along  

the median s a g g ita l l i n e .  Each p art was then cut in to  th ree p o rtio n s  

(F ig . I ) .  These p o rtio n s  were weighed to  the n ea rest 0 .01  gm. and then 

subdivided in to  s e c t io n s  (F ig . I ) .  The f le s h  in  each s e c t io n  was teased  

a p a rt, under a m icroscope, to  lo c a te  encysted  p a r a s it e s .  When a p a r a s ite  

was found i t s  approximate p o s it io n ,  in  the s e c t io n ,  was recorded (F ig . 2 ) .

F ig . 2 . D is tr ib u t io n  o f m etacercariae on l e f t  s id e  o f brown tro u t from 
Meadow Lake. Each dot rep re se n ts  one m etacercaria l c y s t .
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P a r a s ite  Incicfdnce and C ondition  o f  Trout 

C l i f f  L&ke Rainbow Trout, The rainbow tro u t p op u la tion  o f  C l i f f  Lake 

i s  b e l ie v e d 'to  c o n s is t  la r g e ly  o f  hatchery f i s h ;  S tock ing records show 

th a t 35$QOQ rainbpw tro u t (4 -  J.0 in ,  t o t a l  len g th ) were p lan ted  during 

the e ig h t  mdnth p eriod  im m ediately preced ing t h is  stud y . Fin d e fo rm itie s  

c h a r a c te r is t ic  Of r e c e n t ly  in troduced  hatchery  f i s h  were noted  for  18 o f  

69 f i s h  c o l le c t e d .  Abundance o f  hatchery f i s h  was fu rth er  in d ica te d  by 

the s c a le  samples taken . D i f f ic u l t y  was encountered in  lo c a t in g  true  

annulus marks on most s c a le  samples apd i t  was n o t p o s s ib le  to  age th ese  

f i s h .  A ll p a r a s it iz e d  tro u t taken from C l i f f  Lake were arranged by lengfh  

groups and th e average number o f  p a r a s ite s  was obtained  fo r  each group 

(Table I ) ,  C ondition  Of tro u t was determ ined by th e fo llo w in g  I

W-IOQ9OQO

where w -  w eight and I = le n g th ,

!p arasites Were fouhd in  54 o f  69 tro u t examined. These were confined  

to  the d ig e s t iv e  t r a c t s  excep t in  two f i s h  which had nematodes (E ustrgn- 

O vlides s o , ) en cysted  in  th e m usculature. The p a r a s ite s  found in  the d i ­

g e s t iv e  t r a c t s  in c lu d ed I nematodes (u n id e n t if ie d ) ,  cesto d g s (D ih oth rIo-  

Cephaius s p , ) ,  acanthocephalans (NeoechinorhVrtchus s p , ) 9 and trem atodes 

Crepidostomum fa r i onus) ,  Nematodes Occurred ip  47 tro u t and were u su a lly  

lo c a te d  in  the p y lo r ic  caecae and in t e s t in e s ,  The average number per f i s h  

for  each c o l le c t io n  p eriod  was as fo llo w s?  7 ,0  ip  June? 2 7 ,5  in  August? 

1 9 ,3  in  Septem ber, The g r e a te s t  number found in  any one f i s h  was 238, 

C estodes occurred in  44 trout, and were found ip  the same area's as nema-



Table T„ Length and co n d itio n  o f  rainbow; tr o u t from C l i f f  Lake9 showing the kinds and numbers o f  
p a ra sites=  ■ -

to ta l . ,  len g th  Number
in  in ch es o f  Nema-

Avefage number o f  p a r a s ite s
' Adanfho- Tfema ■

Average number o f  
p a r a s ite s  per

Average C- 
fa c to r  per

7 -0  -
• • - -
7 .9 I 3 = 0 T- - 1 = 0 4 = 0 43=8

- 8 = 9 2 6=0 4=5 — 1=5 12=0 39 .2

9=0 - 9 = 9 4 ' V 7 2=0 1=7 0=7 6 = 2 38 = 1

10=0 - 10=9 13 363 5 = 1 5 = 2 4-1 17=7 32 = 9

i i / o ' - 1169 12 . 5 = 7 6=4 6 = 1 2.9 21 =2 31 .5

1 2 .6  - 12=9 8 9=0 12=4 2=1 1 = 7 25=2 31=0

13 = 0 - 13 = 9 7 34=4 5 = 3 21 = 1 3=1 64,1 34 = 6

1 4 .0  - 14=9 6 48 = 7 5 .2 3 = 8 - 57.6 35 = 3

15 = 0 - 15=9 . - ■ - - - - -  . -

16 = 0 - 16 = 9 I 2386 0 1 = 0 460 2 = 0 245 = 0 38 ,6

03i



todies. The average number per f i s h  fo r  each c o l le c t io n  p eriod  was as 

fo llo w s?  8 ,0  in  June; 4 .5  in  August; 5^9 in  September. The g r e a te s t  

number foiind in  any pne f i s h  was 20» Acanthocepha I ops occurred in  34 [

tro u t and were u su a lly  lo c a te d  in  the stomach and in t e s t in e s .  The average  

number per f i s h  fo r  each c o l le c t io n  p eriod  was as fa llo w s?  17.1 in  JUne; 

3 .2  in  August; 2 .1  in  Septembers The g r e a te s t  number found in  any one f i s h  

was 116» Trematodes occurred in  31 tro u t and were found in  the same areas  

a s . acanthocaphalans, The average number per f i s h  fo r  each c o l le c t io n  

p eriod  was a s  fo llo w s?  3 .4  in  June; 2 ,0  ip  August; 2 .2  in  September. The 

g r e a te s t  number fpuPd in  any OPe f i s h  was 19»

The average C -fa c to r  o f  the 15 p o p -p a r a s it iz e d  trout-rwas h igher  

(3 7 .7 )  than th a t o f  th e  54 p a r a s it iz e d  tro u t (3 3 ,7 ) .  The d if fe r e n c e  in  

C -factpr i s  ap p reciab le  and may be due to  e ith e r  p a r a s ite  in f e s t a t io n  or 

the p resen ce o f  pewly p la n ted  f i s h .  Twelve o f  the p o n -p a r a sit iz e d  tro u t  

had f in  d e fo r m itie s  apd corresponded in  s i z e  to  f i s h  o f rec en t hatchery  

p la p ts .  Hatchery trout- were known to  have a h igher C -fa cto r  thph w ild  

f i s h .

In gen era l th e  longer the tro u t the greater  the number o f  in d iv id u a l 

p a r a s ite s  and kinds o f  p a r a s ite s  i t  con ta ined  (Table I ) .  This could have 

r e su lte d  from a lon ger exposure time s in c e  body len g th  i s  g e n e r a lly  de­

term ined by age. No in d iv id u a l p a r a s ite  group (nem atodes, c e s to d e s ,  

acanthocephaiansj, tremat.bdes) or com bination o f  groups appeared to  in ­

f lu en ce  len g th  or co n d itio n  more than any other group or com bination . I t  

was noted:? however9 th a t f i s h  w ith  no more than two k inds o f  p a r a s ite s  had

149008
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an average C-fa c to r  o f  3 5 .0  and an average to ta l  len g th  o f  1 0 .8  inches  

w h ile  th ose  w ith  th ree or four k inds had an average C -fa cto r  o f  3 2 ,2  and 

an average to ta l  len g th  o f  1 2 .0  in c h e s .

Meadow Lake Brown Trout. T h irty  brown tr o y t  from Meadow Lake were 

examined and a l l  were found to  be p a r a s it iz e d ,  M etacercariae9 t e n ta t iv e ly  

id e n t i f ie d  as Bolbobhorus co'nfusus or some c lo s e ly  r e la te d  S p e c ie s9 were 

th e most numerous p a r a s ite  and occurred in  a l l  f i s h ,  A nematode (E ustrdh- 

gv-1 id e s  s p , ) was found in  f i v e  tr o u t . Another sp e c ie s  o f  nematode was 

found in. th e  d ig e s t iv e  tr a c t  o f  one f i s h ,  . This c lo s e ly  resem bled the 

nematodes found in  rainbow tro u t from C l i f f  Lake,

M etacercaria l c y s ts  were most common in  th e m usculature im m ediately  

underlying the Integum ent9 but a few were d eep ly  embeddedi C ysts were a ls o  

foUhd in  the integum ent and f i n s .  The lem cn-shaped h o st c y s t s  were 850 -  

1500 p. long an d -550 -  1000 p  w id e. They Were e ith e r  b lack  or w hite in. 

c o lo r . These c y s ts  were f i r s t  thought to  be sep arate  s p e c ie s ,  but la te r  

the w hite  c y s t s  were deemed to  be more r e c e n t ly  encysted  m etacercariae' 

than th e b la ck , M etacercariae in  th e  b lack  c y s t s  were s im ila r  to  those in  

the w h ite  c y s t s ,  but were la r g er  and had h e ttd r  developed gopads. The 

average le n g th s  o f  m etacercariae  were 2341 from 100 b lack  h o st  c y s ts  and 

2021 p  from 100 w hite h o st  c y s t s ,

The f lu k e , Bolbophorus cd n fu su s. i s  rep orted  as being  common in  Europe, 

However the a d u lt o f  t h is  sp e c ie s  has been reported  on ly  once on th is  

co n tin en t and here th e h o s t  was a p e lic a n  (P e lica n u s s p , )= The m eta- 

cer ea r ia  has n ot been p r e v io u s ly  reported  in  North America, The in te r ­

m ediate f i s h  h o s ts  o f t h is  sp e c ie s  in  Europe are members o f  the C yprin idae9
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Esocidaeg M u gilid aes and Percidae= The ce r e a r ia  and s n a il  h o st are ur$- 

Imbvuri9 but the f in a l  h o st  i s  a p elican =

The nematode? Eustrbncrvlides sp=9 was found en cysted  in  the muscu­

la tu r e  (ad jacen t to  the body c a v i ty ) ,  the stomach w a ll ,  I iy e r 9 o v a r ie s ,  

arid sm all in te s t in e =  In a few  in s ta n c e s  the c y s ts  were s a c - l ik e  and su s­

pended from th ese  organs= Nematodes were t ig h t ly  c o ile d  in  the d is c ­

shaped c y s ts  which averaged about 1.3 mm= in  diam eter and about 5 mm» 

thick? The worms were b r ig h t  red in  co lo r  and averaged about 57 mm= in  

len g th  when extended=

The average number o f  m eta cerca r ia l c y s t s  per f i s h  was 194 w ith  a 

range o f  4 to  1141= The d is tr ib u t io n  arid number o f  m eta cerca r ia l c y s ts  

was determ ined fo r  each body p o rtio n  and s e c t io n  (Fig= 2 ) o f  each fish=  

There was no s ig n if ic a n t  d if fe r e n c e  (a t  the 99 p ercen t l e v e l )  between the  

number Of c y s ts  found in  e i th e r  s id e  o f  the fish =  More c y s ts  (48 p ercen t)  

were found in  the a n te r io r  than in  the c en tra l (42 p ercen t) or p o s te r io r  

(10 p erce n t) portions=  The number o f  c y s t s  was grea ter  in  the dorsa l 

s e c t io n s  o f  the a n te r io r  and cen tra l p o r t io n s , than i t  was in  the cen tra l 

or v en tra l s e c t io n s  o f  th ese  p ortion s?  The s e c t io n  (10) under the d orsa l 

f i n ,  had most c y s ts  (8=4 p ercen t o f t o t a l ) ,  w h ile  the two most p o s te r io r  

s e c t io n s  (21 and 24) contained  the few est c y s t s  (0=61 and 0=55 percent  

r e s p e c t iv e ly )?

BroWn tro u t taken from Meadow Lake were aged, by the s c a le  method, 

and determ ined to  be from the year c la s s e s  I I ,  I I I ,  IV, and V= The aver­

age number Of m etacerC ariae in  20 t r o u t ,  o f  year c la s s e s  IV and V, was 293
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and th a t fo r  10 trou t?  o f  year c la s s e s  I I  and III?  was 67 . The g rea ter  

number o f  m etacercariae  in  the o ld er  f i s h  probably r e su lte d  from a longer  

exposure p e r io d .

The average len g th  o f  tro u t in  year c la s s e s  IV and V was 1 6 ,4  inchps 

( t o t a l  le n g th )  and th a t o f  f i s h  in  year c la s s e s  I l  and I I I  was 14 .3  in ch es  

( t o t a l  le n g th ) .  Thus th e lon ger f i s h  were more h e a v ily  p a r a s it iz e d  than 

th e sh orter  f i s h .

The average G-fa c to r  d f 30 brown tro u t was 3 4 ,4  and the range was 

2 8 .0  to  4 1 .3 .  D esp ite  the wide range? no r e la t io n s h ip  could be found be­

tween G -factor and numbers o f  m eta cerca r ia e . The average C -fa cto r  o f 13 

f i s h  th a t had over 100 m etacercariae  was 3 4 ,4  and th a t for  17 f i s h  w ith  

l e s s  than 100 m etacercariae  was 3 4 .5 . - No ap p reciab le  d if fe r e n c e s  could  

be determ ined between tr o u t in fe s te d  w ith  m etacercariae  and other p a r a s ite s  

(nematodes and trem atodes) or th ose  in fe s te d  w ith  on ly  m eta cerca r ia e ,

Meadow Lake Rainbow TroUta The rainbow tro u t p op u la tion  o f  th is  lake  

i s  b e lie v e d  to  c o n s is t  la r g e ly  o f  hatchery  f i s h ,  S tpcking records show 

th a t about 70?000 rainbow troU t ( 9 - 1 0  in .  t o ta l  len g th ) were p lan ted  

during the two year p eriod  im m ediately preced ing th is  stu d y . Fin de­

fo r m it ie s  c h a r a c te r is t ic  o f  r e c e n t ly  in troduced  hatchery f i s h  were noted  

in  n in e  o f  30 f i s h  c o l le c t e d .1 Abundance o f  hatchery f i s h  Was fu rth er in ­

d ic a te d  by th e s c a le  sam ples taken. D i f f ic u l t y  was encountered in  lo ­

ca tin g  true annulus marks on most s c a le  sam ples and i t  was n o t p o s s ib le  to  

age them.

p a r a s ite s  were found in  25 o f  30 tro u t examined, Ihe m etacercaria  o f
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Bblbophorus Cdnfusus0 lo c a te d  In the m uscu lature„ was th e  most numerous 

p a r a s ite  and occurred in  a i l  25 tr o u t .  U n id en tified  nematodes were found 

in  the d ig e s t iv e  t r a c t s  o f  f iv e  tr o u t . These c lo s e ly  resem bled thbse  

foUnd in  rainbow  tro u t from C l i f f  Lake, The fluke* Crepidostomum■fa r io n u s ,  

occurred in  the d ig e s t iv e  t r a c t s  o f  four f i s h .  P a r a s ite  in fe s ta t io n *  o f  

the d ig e s t iv e  t r a c ts  o f  th e se  tr o u t ,  was considered  l i g h t ,  s in c e  the 

g r e a te s t  number o f  p a r a s ite s  found in  any one f i s h  was seven .

The average number o f  m etacercaria l. c y s t s  per f i s h  was 34 w ith  a 

range o f  I to  167, There was nb s ig n i f ic a n t  d if fe r e n c e  (at. the 99 p ercent  

l e v e l )  between the number o f  C ysts found in  e ith e r  s id e  o f  the f i s h ,  ItfIore 

c y s ts  were lo c a te d  in  the cen tra l (46 p ercen t) than in  the a n te r io r  (41 

p erce n t)  or p o s te r io r  (13 p e r c e n t)  p o r t io n s . The number o f  c y s t s  was 

g rea ter  in  the d orsa l s e c t io n s  o f  the a n te r io r  and cen tra l p o r tio n s  than 

i t  was in  the cen tra l or v e n tr a l s e c t io n s  o f  th ese  p o r t io n s . The g r e a te s t  

number o f  c y s t s  (9 ,9  p ercen t o f  t o t a l )  was found in  th e s e c t io n  (10) under 

the d orsa l f in  and th e  few est c y s t s  (1 ,0  p ercen t o f  t o t a l )  were found in  

the p o s te r io r  s e c t io n  (2 4 ) ,

The number o f  m eta cerca r ia l c y s t s  was g e n e r a lly  g rea ter  in  the longer  

f i s h .  Fourteen tro u t (1 4 ,0  -  16,1 in ,  t o ta l  len g th ) had an average o f  58 

m etacercariae  w h ile  I l  tro u t ( 9 , I -  13 ,9  in ,  t o ta l  len g th ) averaged 15. 

m eta cerca r ia e , S in ce  le n g th  i s  g e n e r a lly  determ ined by age the longer f i s h  

would be o ld er  and exposed to  in f e s ta t io n  for  U longer tim e.

The average O fa c to r  o f  p a r a s it iz e d  tro u t was 35 ,5  and th a t Of pon- 

p a r a s it iz e d  tro u t 3 3 ,6 , N in e .f is h  which averaged more than 34 m eta-
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c er ca r ia e  had an average C -fa cto r  o f  34,5 w h ile  16 f i s h  w ith  l e s s  than 34 

m eta cerca fia e  averaged 36,0 arid f iv e  tro u t w ithout p a r a s ite s  had an aver­

age C-fa c to r  o f  33i6, Due to  i:he sm all sample s iz e  and p resen ce o f hatch­

ery f i? h  nb s ig n if ic a n c e  can be a ttach ed  tb th ese  minor d if fe r e n c e s  in

.condition,.

The lon ger tro u t from both C l i f f  and Meadow Lakes g e n e r a lly  had 

g rea ter  numbers o f  p a r a s ite s  than th e  sh orter  f i s h .  This agrees w ith  

Woodbury (1940) in  h is  s tu d ie s  o f  Clinostomum marginatum in  perch , He 

summarized 12 p rev iou s in v e s t ig a t io n s  and reported  th a t the lon ger f i s h  

had greater- numbers o f  p a r a s ite s  in, n in e  o f  th ese  s tu d ie s ,  C onversely , 

L anglo is (1936) found th a t the sh orter  baSs f in g e r l in g s  had th e  la r g e s t  

number o f  P roteocephalus a m b lo P lit is  la r v a e « Hubbs (1927) showed th at the

s im ila r  to  th a t found by LanglOis (1 9 3 6 ),

My study on tro u t from C l i f f  and Meadow Lakes showed l i t t l e  r e la t io n ­

sh ip  between the p a r a s ite  in c id e n c e  and co n d itio n  o f trout* I t  i s  p o s s ib le  

th a t blood t e s t s ,  stamina t e s t s ,  and a n a ly s is  o f  fecu n d ity  w i l l  show th at 

p a r a s ite  in c id en ce  does e f f e c t  the co n d itio n  Of tr o u t .

Acknowledgements

S in cere  a p p rec ia tio n  i s  extended to Dr, ;C« J ,  D, grown, who suggested  

t h is  study and aided  in  the p rep aration  o f  the manuscript^ Dr, Glenn L, 

Hoffman provided  te n ta t iv e  id e n t i f i c a t io n  o f  Bolbophorus confusus and 

id e n t i f ie d  E U stronqvlideS . sp , His s u g g e s t io n s .and ad v ice  concerning the  

m etac.ercaria were most h e lp fu l and added immeasurably to  the stu d y . Dr,



-1 5 -

James- E» McCauley id e n t i f ie d  CrepidostomUm fa r io h u s . D ibothriocephalus sp . 

and Meoechinorhvnchus sp . The w r iter  i s  a ls o  indebted  to James P. Fry and 

Kenneth M uller who provided a s s is ta n c e  in  the f i e l d .  A pp reciation  i s  a lso  

extended to  the owners o f  N e a lle y 's  R esort and Meadow Lake Lodge for  the 

many k in d n esses and a s s is ta n c e  they p rov id ed . The Montana A g r icu ltu ra l 

Experiment S ta tio n  fqrn ished  some f in a n c ia l a s s is ta n c e  and the Montana F ish  

and Game Department su p p lied  c e r ta in  equipment.

Summary

1« RainblOW tro u t were taken from C l i f f  Lakes and brown tro u t and r a in ­

bow tro u t were c o l le c te d  from Meadow Lake9 southw estern Montana.

2d A t o t a l  o f  6.9 rainbow tro u t from C l i f f  Lake; 30 rainbow trou t and 

30 broWn tro u t from Meadow Lake c o l le c te d  from ea r ly  Juhe through Sep­

tember 1959 was examined for  p a r a s it e s .

3 . Rainb1OW tro u t from C l i f f  Lake Were in fe s te d  w ith  p a r a s ite s  in  the 

d ig e s t iv e  tr a c t  in clud ing?  nematodes (u n id e n t if ie d ) ;  ce s to d es  (D ib oth rio -  

cephalus s p . ) 9 acanthocephalans (Neoechinbrhvnchus s p . ) ;  and trem atodes

(Crepidostomum fa r io n u s ) .

4 ,  The rainbow and brown tro u t from Meadow Lake were se v e r e ly  in f e s t ­

ed w ith  a Itietacercaria9 t e n t a t iv e ly  id e n t i f ie d  as Bolhophorus confusu’s . 

These p a r a s ite s  were la r g e ly  lo ca ted  in  the m usculature im m ediately under­

ly in g  the integum ent.

■ 5 ci The m etacercaria  .of Bolbophorus cohfusus has not been p rev io u s ly  

reported  for  North America.

6 . M etacercaria l c y s ts  were most numerous along the d o rsa l su rface
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o f  the f i s h  and in  the a n te r io r  body r e g io n . The g r e a te s t  con cen tra tio n  o f '  

c y s t s  was in  the m usculature v e n tr a l t.b the d o rsa l f in .

I i  The longer tro u t from both  la k es  were found to con ta in  more para­

s i t e s  than the sh o rter  o n es.

8 . No a p p recia b le  d e le te r io u s  e f f e c t s  o f  p a r a s ite s  on co n d itio n  o f  

the f i s h  h o s ts  were found.
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