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Abstract:
Movement and population of the mottled sculpin (Cottus bairdi Girard), excluding young-of-the-year,
were studied in Trout Creek, Gallatin County, Montana between 4 August 1962 and 10 March 1963,
and in the laboratory between 7 August 1962 and 21 December 1962. Fin-clipped fish were recaptured
at an average rate of 23.9 per cent (38.1-11.8 per cent) for the five censuses. About 50 per cent of the
recaptures were within the original section (average length 46.8 feet), and about 80 per cent were in an
original section or one of the two adjacent sections (average length 153.2 feet). Upstream movement of
all masked sculpins was 23.4 per cent greater than downstream movement, but downstream movement
of jaw-tagged sculpins was 16.6 per cent greater than upstream. No mass upstream migration occurred.
Home range was estimated to be less than 150 feet. Homing was not exhibited. About one-third of the
displaced sculpins homed, one-third did not move, and one-third moved away from home. The longest
upstream movement noted was 590 feet, and the longest downstream was 502 feet. Spatial isolation
and aggressive behavior were not observed in a laboratory experiment, which suggests a lack of
territoriality during the non-breeding season. Modified Petersen population estimates ranged from
474-555 sculpins in a 234-foot section over the five inventories, and Schumacher-Eschmeyer estimates
ranged from 480-492. 
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ABSTRACT

Movement and p o p u l a t i o n  of  the  m o t t l e d  s c u lp i n  (C o t tu s  b a i r d i  Girard) ,  
exc lu d in g  y o u n g - o f - t h e - y e a r , were s t u d i e d  i n - T ro u t  Greek,  G a l l a t i n  County,  
Montana between 4 August  1962 and 10 March 1963, and -in t h e  l a b o r a t o r y  be­
tween 7 August  1962 and 21 December 1962. F i n - c l i p p e d  f i s h  were r e c a p tu r e d  
a t  an ave rage  r a t e  of  2 3 .9  p e r  c e n t  ( 3 8 .1 - 1 1 . 8  per  c e n t )  f o r  the  f iv e  
cen s u s es .  About 50 per  c e n t  of  the  r e c a p t u r e s  were w i th i n  the  o r i g i n a l  
s e c t i o n  (ave rage  l e n g t h  46 ;8  f ee t ) , -  and abou t  80 per  c e n t  were in  an 
o r i g i n a l  s e c t i o n  or  one of  the  two a d j a c e n t  s e c t i o n s  (ave rage  l e n g th  153.2  
f e e t ) .  Upstream movement o f  a l l  masked s c u l pin's was 2 3 .4  p e r  cen t  g r e a t e r  
than downstream movement, bu t  downstream movement of  j aw - tagged  s c u lp i n s  
was 16.6 p e r  c e n t  g r e a t e r  than  ups tream.  No mass ups tream m i g r a t i o n  oc­
c u r r e d .  Home range  was .-estimated to  be l e s s  than  150 f e e t .  Homing was 
n o t  e x h i b i t e d .  About o n e - t h i r d  of  the  d i s p l a c e d  s c u l p i n s  homed, one- 
t h i r d  d id  n o t  move, and o n e - t h i r d  moved away from home. The lo n g e s t  up­
s tream movement noted  was 590 f e e t ,  and the  l o n g e s t  downstream was 502 
f e e t .  S p a t i a l  i s o l a t i o n  and a g g r e s s i v e  b eh av io r  were n o t  observed in  a 
l a b o r a t o r y  exper im en t ,  which s u g g e s t s  a la ck  of  t e r r i t o r i a l i t y  du r ing  the 
n o n -b reed ing  season .  Modif ied  P e te r s e n  p o p u la t i o n  e s t i m a t e s  ranged from 
474-555 s c u l p i n s  in  a 2 3 4 - f o o t  s e c t i o n  over  the  f i v e  i n v e n t o r i e s ,  and 
Schumacher-Eschmeyer e s t i m a t e s  ranged from 480-492.
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' INTRODUCTION

A. s t u d y - o f  the  mot thed  s c u l p i n  (C o t t us. b a d rd i  G i r a r d )  was conducted
*

on Trou t  Creek- between 4 August  1962 and 10 March•1963'. The o b j e c t i v e s  

w e re s i n v e s t i g a t e  the  s p a t i a l  s t a b i l i t y - o f  the  p o p u l a t i o n ,  e s t i m a t e  the 

s i z e  of  the  home ra n g e ,  de te rm ine  t h e  homing a b i l i t y ,  and e s t i m a t e  the 

p o p u l a t i o n  of  a segment of  s t ream .  P r e l i m in a ry  l a b o r a t o r y  -observa tions  on 

t e r r i t o r i a l i t y  were a l s o  made.

B a i l e y  (1952) no ted  l i m i t e d  movement of  the  m o t t l e d  s c u l p i n  in a 

Montana s t ream ,  and Will iams (1957) - repo r ted  r e s t r i c t e d  movement of  the 

wooly s c u l p i n  ( C l i n o c o t t u s  a n a I i s j  in  the  i n t e r t i d a l  zone o f f  C a l i f o r n i a „ 

However S h e t t e r  and Hazzard (1939) d i s c o v e re d  c o n s id e r a b l e  i n s t a b i l i t y  in 

a p o p u l a t i o n  of  m o t t l e d  s c u l p i n s  and s l imy s c u lp i n s  ( C o t tu s  c o q n a t u s ) in  a 

Michigan s t ream .  S t e f a n i c h  (1952) found t h a t  rainbow t r o u t  (Salmo q a i r d -  

n e r i ) , brown t r o u t  (S.. t r u t t a ) ,  brook - t ro u t  ( S a l v e l i n u s  f o n t i n a l i s ), 

mountain  w h i t e f i s h  ( Prosopium w i i ' l i a m s o n i ) , and white  s u c k e r s  (Catostomus 

commersoni) e x h i b i t e d  l i t t l e  movement in  a Montana s tream over  a two year  

p e r i o d ,  and Holton (1953) found the  same f o r  t r o u t  in  the  s tream used fo r  

the  p r e s e n t  s tudy .  M i l l e r  (1957) r e p o r t e d  s i m i l a r  r e s u l t s  f o r  the c u t t  

t h r o a t  t r o u t  (Salmo c l a r k i ) ,  as  d id  S h e t t e r  (1937) fo r  brook t r o u t  and 

Shuck (1945) fo r  brown t r o u t .  Some of the  more im por tan t  p a p e r s  on l i m i t ­

ed movement of  warm-water  f i s h e s  in  s tr eam s a r e  those  of  Funk (1957) on 

s u n f i s h ,  Gerking (1950,  1953) on suckers  and s u n f i s h ,  and Wihn (1958) on 

d a r t e r s .

Using Hayne9S (1949) d e f i n i t i o n ,  Gerking (.1953) e s t i m a t e d  the home
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range  of  suckers  and sun .f ish and d e f in e d  homing as  r e t u r n i n g  to the home 

range  r a t h e r  than going to o th e r  e q u a l l y  s u i t a b l e  lo c a t io n s ,  when d i s p l a c e d  

by n a t u r a l  m i g r a t o r y - h a b i t s ,  a c c i d e n t ,  or exper im en ta l  m a n ip u la t io n  (1959). 

The wooly s c u l p i n  has -been  shown to  r e t u r n  to  a home t idepool '  a f t e r  d i s ­

p lacement (W il l i am s ,  1957). S h a t t e r  (1937) ,  Shuck ( 1 9 4 5 ) /  and M i l l e r  

(1954') r e p o r t e d  t h a t  s t r e a m -d w e l l i n g  t r o u t  have the a b i l i t y  to  home a.s do 

numerous warm-water  s tream s p e c i e s  i n c l u d i n g  longea r  s u n f i s h  ( Lepomis 

m e g a l o t i s ) (Gerkinq .  1953; Gunning,  1959),  smallmouth b as s  (M lc rop te rus  

do iom ieu) (Lar imore ,  1952) ,  and w a l l eye  (S t i z o s t e d l o n  v i t r e u m ). (S to u d t ,  

1939; Eschmeyer and Crowe, 1955).  .The homing a b i l i t y  of  the  salmon and 

e e l  i s  w e l l  known. T e r r i t o r i a l i t y  a s  d e f in e d  by Noble (1939) ha^s been 

dem ons t ra ted  fo r  many s p e c i e s  i n c l u d i n g  Jcamloops t r o u t  (SaTmo g a i r d n e r i  

kamloops) ( S t r i n g e r  and Hoar, 1955) and green  s u n f i s h  (Greenberg ,  1947).

The m o t t l e d  s c u l p i n  has been r e p o r t e d  common in  the  s tudy  stream 

(H ol ton ,  1953; Boussu, 1954; and Wijdperman, 1963). Most p o p u la t i o n  e s t i ­

mates  on smal l  s t ream s  have been conducted by d i r e c t  enumera tion .  S h a t t e r  

and Leonard (1943) used t h i s  method on the  m o t t l e d  s c u l p i n  and brook t r o u t  

i n  a Michigan s t ream .  However Crossman (1956) and McFadden (1961) employ­

ed mark-and- trecap ture  p ro ced u res  in  e s t i m a t i n g  stream p o p u l a t i o n s  of  

muskel lunge (Es ox masquinonqy) and brook t r o u t ,  r e s p e c t i v e l y .

The p o r t i o n  of  T rou t  Greek s tu d i e d  i s  l o c a t e d  about  3 .5  a i r  m i les  

n o r t h e a s t  of  Belgrade ,,./Montana. This  c reek  o r i g i n a t e s  m o s t ly  from s p r i n g s '  

and f lows about  4 m i l e s  th rough  a f e r t i l e  a g r i c u l t u r a l  a r e a  b e fo re  i t s  

co n f lu e n ce  w i th  the  -East G a l l a t i n  R iv e r .  The stream bottom in  the s tudy
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a rea  was composed of  mud and f i n e  sand in  .the p o o ls  and g r av e l  in  the 

r i f f l e s .  Both overhanging  and a q u a t i c  v e g e t a t i o n  were s c a n ty .  Some 

p h y s i c a l  and chemical  c h a r a c t e r i s t i c s  a r e . g i v e n  in  Table I .  The m o t t le d

Table  I .  P h y s ic a l  and' chemical  c h a r a c t e r i s t i c s  of  Trout  Creek.. Flow, 
t e m p e r a t u r e ,  and chem ic a l -d a ta  a r e  from Wipperman (1963).

Width ( f e e t ) ............................................................................................. 5-20
Depth ( i n c h e s )  . ' ...........................................................................................  2-30
Normal flow (c .  f . s .  ) ...................................................< . 12-14
Tempera ture range  ( 0F . ' ) .......................................................................  32-62
p H .......................................... .........................................................................  7 . 9 - 8 . 2
D is so lved  oxygen (p e r  c e n t  s a tu r a t i o n : )  •.........................   SStIOO
T ota l  h a rd n e s s  (C aC O g ) .......................................... , .................... ....  180-198
T o ta l  a l k a l i n i t y  (methyl  o range)  •....................................................  168-224

s c u l p i n  was t h e  most abundant  s p e c i e s  in  the  s tudy  a r e a ,  and i s  common in  

a l l  major  Montana d r a in a g e s  e a s t  of  the  C o n t in e n ta l^ D iv id e .  Other s p e c i e s  

o f  f i s h  found i n . o r d e r  of  d e c r e a s i n g  abundance were ra inbow t r o u t ,  brown 

t r o u t ,  and brook t r o u t .  Holton (1953) r e p o r t e d  a few m o u n t a i n ' w h i t e f i s h ,  

su ck e r s  .(Catostomus - s p . ) ,  and longnose  dace (.'R h in lch thvs  c a t a r a c t a e ) in 

a d d i t i o n ,  ahd. Wipperman (1963) a l s o  c ap tu red  a few m o u n t a in 1w h i t e f i s h .

Methods

Sampling s e c t i o n s  were p a r t i t i o n e d  w i t h ' b l o c k  n e t s  to  p r e v e n t  i n t e r -  

s e c t i o n a l  movement d u r ing  f i s h  c o l l e c t i o n .  F ish  were c a p tu r e d  by the 

d i r e c t  e l e c t r i c a l  c u r r e n t  method w i th  power p rov ided  from a p o r t a b l e  900- 

w a t t  maximum o u tp u t  (300 v o l t ,  3 ampere)  D.C. g e n e r a t o r .  Repeated shock­

ing  p a s s e s  were made th rough each s e c t i o n  u n t i l  most s c u l p i n s  were c a p t u r ­

ed.  S c u lp in s  d id  no t  r e a c t  to  e l e c t r i c a l  c u r r e n t  by a c t i v e l y  swimming t o ­

ward the  - .pos i t ive  e l e c t r o d e  as  d id  t r o u t ,  b u t  l a y - p a r a l y z e d  on the  s tream
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bottom in  s t i l l  w a te r  a r e a s  or  tumbled a long  the bottom in  s w i f t  w a te r .  

Captured  f i s h  were r e t a i n e d  in  l i v e  c a r s  in  q u i e t  w a te r  away from the 

shocking  a r e a  u n t i l  sampl ing  of  the  s e c t i o n  was completed .

S c u ip in s  were a n e s t h e t i z e d  a few a t  a t ime with  t r i c a i n e  methane- 

s u l f o n a t e  (M.S. 222) b e fo re  marking.  A s o l u t i o n  s t ro n g  enough to  produce 

a n e s t h e s i a  in  30-45 seconds' ■(app ro x im a te ly  1:10,000') was used .  F ish  were 

marked by -removing combinations  of  p e l v i c  and d o r s a l  f i n s .  Some f i n -  

c l i p p e d  f i s h  were l a t e r  tagged w i th  s t r a p  t a g s  ( 0 . 7 5 - inch  -long) on t h e  

d e n t a r y  bone i A f t e r  mark ing ,  s c u l p i n s  were r e p l a c e d  in  l i v e  c a r s  u n t i l  

com ple te ly  r e c o v e re d  from the  a n e s t h e t i c ,  a t  which time they  were r e l e a s e d  

n e a r  t h e  .midpile of  an ex p e r im en ta l  s e c t i o n )  A 1.1 p e r  c e n t  (19 f i s h )  im­

m ed ia te  m o r t a l i t y  of. the  1674 s c u l p i n s  hand led  dur ing  the  s tudy  occurred  

presumably  due to  shock ing ,  a n e s t h e t i z i n g ,  and marking.  Nine o f  the se  

d ie d  on one o c c a s io n ,  p ro b a b ly  from overexposure  to th e  a n e s t h e t i c .
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MQVEMENT

S p a t i a l ■S t a b i l i t y

The v a l i d i t y  of  a s p a t i a l  s t a b i l i t y  s tudy  r e s t s  upon t h e  assumption 

s t a t e d  by Gerking ( 1 9 5 9 ) s ” . . .  t h a t  i f  a marked f i s h  i s  caught  two or more 

t imes  in  a r e s t r i c t e d  a r e a , i t  i s  ve ry  l i k e l y  t h a t  the  f i s h  has occupied 

t h i s  a rea  fo r  a s u b s t a n t i a l  p e r io d  of  t i m e . " Recaptu re  of  many marked 

s c u l p i n s  w i th i n  a r e s t r i c t e d  a rea  would d e m o n s t r a te  l i m i t e d  movement, and 

would i n d i c a t e  home range  s i z e .  The 2 3 4 - f o o t  segment of  s t ream  s e l e c t e d  

fo r  the s t a b i l i t y  phase c o n s i s t e d  of  . f iv e  a d j a c e n t  s e c t i o n s .  These were 

d e s ig n a t e d  A through  E beg inn ing  a t  th e  ups tream end, and were 63,  50,  41,  

41,  and 39 f e e t  in  l e n g t h ,  r e s p e c t i v e l y  (F ig u re  I ). S e c t io n  boundar ie s  

were chosen to  cor respond  w i th  n a t u r a l  r i f f l e - p o o l  d i v i s i o n  of  the  s tream 

as  sugges ted  by Gerking (1953'). The s tudy  s e c t i o n s  were i n i t i a l l y  shocked 

on 4-5 August 1962. All  s c u l p i n s  g r e a t e r  th a n  1 .25  in c h e s  in  l e n g th  were 

given a f i n - c l i p  code co r respond ing  to  the  c a p t u r e  s e c t i o n  and r e t u r n e d  to  

t h a t  s e c t i o n .  All  f i v e  s e c t i o n s  p lu s  a 1 0 1 - fo o t  segment above A and a 65- 

f o o t  segment below E were shocked on 26 August 1962 and 29-30 September 

1962. On each occas ion  the  f i n - c l i p  code,, s e c t i o n  of  c a p t u r e ,  and number 

of  s c u l p i n s  taken  were r e c o rd e d .  S c u lp in s  cap tu red  fo r  the  f i r s t  t ime in  

the  fi,ve s tudy  s e c t i o n s  were T i n - c l i p p e d .  All  c ap tu red  f i s h ,  in c lu d in g  

th ose  taken  o u t s i d e  t h e i r  o r i g i n a l  s e c t i o n ,  were r e l e a s e d  in  the  o r i g i n a l  

c a p t u r e  s e c t i o n .  S c u lp in s  r e c a p t u r e d  d u r in g  the  nex t  two shock ings  (17 

November 1962 and 8 J a n u a ry  1963) in  a r e a s  n o t  co r respond ing  to t h e i r ' f i n -  

c l i p  were jaw - tagged  and r e l e a s e d  in  t h e  s e c t i o n  of  c a p t u r e  r a t h e r  than be -
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FEET

F igu re  I .  T rou t  Creek s tudy  a rea  ( I .  IN, R. SE, S. 29,  G a l l a t i n  County,  
Montana ) ,  showing s e c t i o n  b o u n d a r ie s .
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be ing  r e t u r n e d  to  the  o r i g i n a l  s e c t i o n .  These f i s h  were t h e r e a f t e r  i n ­

cluded  w i th  f i s h  o r i g i n a l l y  p r e s e n t  in  the  r e c a p t u r e  s e c t i o n .  This was 

done to  g ive  a more a c c u r a t e  movement e s t i m a t e ,  s in ce  the  home range  may 

have over lapped  s e c t i o n  b o u n d a r ie s .  A f i n a l  i n v e n to ry  was made on 9 March

1963.

Movement by m o t t l e d  s c u l p i n s  was i n f r e q u e n t  and the  d i s t a n c e  t r a v e l e d  

was smal l  fo r  both, f i n - c l i p p e d  and jaw - tagged  f i s h  (Table  2 ) .  The marked 

f i s h  were r e c a p t u r e d  a t  an average  r a t e  of  23 .9  per  c e n t  f o r  the  f i v e  i n ­

v e n t o r i e s ,  however the  p e r c e n ta g e  f e l l  s t e a d i l y  from the  f i r s t  to the l a s t  

shock ing ( 3 8 .1 - 1 1 . 8  p e r  c e n t )  even though the  number a v a i l a b l e  in c r e a s e d .  

This  d e c r e a s e  was p ro b ab ly  due to  m o r t a l i t y  from shocking and hand l ing .  

S t e f a n i c h  (1952) and Holton  (1953) r e p o r t e d ' s i m i l a r  d e c r e a s e s  in  r a t e  of  

marked t r o u t  r e c a p t u r e  from one census t o  the  n e x t .  The movement r e s u l t s  

o b ta in e d  from the  censuses  showed rem arkab le  u n i fo rm i ty .  About o n e -h a l f  

o f  the  r e c a p t u r e s  were w i t h i n  the  o r i g i n a l  s e c t i o n  (ave rage  l e n g th  46.8 

f e e t ) ,  and about  80 p e r  c e n t  were e i t h e r  i n  the  o r i g i n a l  s e c t i o n  or one of  

the  two a d j a c e n t  s e c t i o n s  (ave rage  l e n g t h  153.2 f e e t ) .  Average movement 

of  i n d i v i d u a l l y  tagged f i s h  was n e a r l y  i d e n t i c a l  with  t h a t  of  a l l  marked 

f i s h .

B a i ley  (1952) r e p o r t e d  t h a t  15 of  21 r e c a p tu r e d  m o t t l e d  s c u lp i n s  were 

w i th i n  150 f e e t  of  the  o r i g i n a l  c a p tu r e  p o i n t ,  which i s  i n  agreement w i th  

the  p r e s e n t  s tu d y ,  and Will iams  (1957) r e p o r t e d  t h a t  the  wooly scu lp in  

mpved only  s h o r t  d i s t a n c e s  in  and o u t , o n  incoming and ou tgo ing  t i d e s ,  r e ­

s p e c t i v e l y .  In c o n t r a s t  S h e t t e r  and Hazzard  (1939) found t h a t  86 .4-100



Table 2.  Movement of  s c u lp i n s  in  T rou t  Creek (P e rc e n ta g e s  in  p a r e n t h e s e s ) .

Recap tu re
d a t e

Days s ince  
l a s t

shocking
T o ta l  number 
marked f i s h

Number
r e c a p tu r e d

Number 
r e c a p tu r e d  
in  o r i g i n a l  

s e c t i o n

Number
r e c a p tu r e d
in  o r i g i n a l  
or  a d j a c e n t  

s e c t i o n

Number
moving

upstream

Number
moving

downstream

6 /2 6 /6 2 21-22 239 91(38 .1 ) 5 2 (5 7 .1 ) 7 8 ( 8 5 . 7 ) 1 / 26 (28 .6 ) 13(14 .3 )

9 /2 9 /6 2
9 /30 /62

34-35 335 126(37.6 ) 6 5 (5 1 .6 ) 9 5 ( 7 5 .4 ) 1 / 40(31 .7 ) 21(16 .7 )

I 1 /17 /62 48-49 396 93(23 .5 ) 42 (45 .2 ) 7 4 ( 7 9 . 6 ) 2 / 30(32 .2 ) 21(22 .6 )

1 /8 /6 3 53 429 7 8(18 .2 ) 4 0 (5 1 .3 ) 6 6 ( 8 4 . 6 ) ! / 2 3 (29 .5 ) 15(19 .2 )

3 /9 / 6 3 60 448 5 3 (1 1 .8 ) 2 7 (50 .9 ) 4 1 (7 7 .4 ) 13(24.5) 12(22 .6 )

T o t a l s  & 
ave rages 1847 441(23 .9 ) 226(51 .2 ) 354(80 .3) 132(29.9) 82 (18 .6 )

R ecap tu res  in  o th e r  than o r i g i n a l  s e c t i o n  r e t u r n e d  to  o r i g i n a l  s e c t i o n .

R ecap tu res  in  o th e r  than o r i g i n a l  s e c t i o n  j a w - ta g g e d ,  l e f t  in  s e c t i o n  of  r e c a p t u r e ,  and i n ­
cluded  w i th  f i s h  o r i g i n a l l y  p r e s e n t  in  s e c t i o n .
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p e r  cen t  o f  the  m o t t l e d  and sl imy s c u lp ! n s  moved from 1 0 0 - fo o t  s e c t i o n s  of  

a Michigan s tream in  one month.  S t e f a n i c h  (1952) took 444 of  816 (54 /4  

p e r  c e n t )  r e c a p t u r e d  brown t r o u t ,  211 o f  390 (54.-1 pe r  c e n t )  rainbow t r o u t ,  

a l l  (15) brook t r o u t ,  a l l  (7)  mounta in w h i t e f i s h , and 33 o f  35 (94 .2  per  

c e n t )  w h i te  suckers  in  th e  o r i g i n a l  1 5 0 - fo o t  s e c t i o n s  of  s t ream over a two 

yea r  p e r i o d .  M i l l e r  !( 1957) r e p o r t e d  t h a t  67 per  cen t  o f  r e c a p t u r e d  'cut­

t h r o a t  t r o u t  were l e s s  t h a n  200 yards  from the  home pool  d u r in g  a t h r e e  

yea r  p e r i o d .  Gerking (1953) r e c a p tu r e d  about  80 p e r  c e n t  of  the  suckers  

a.nd sun f i s h  in  the  same p o o l  from one yea r  to  the  n e x t ,  .and some i n  the 

same pool, fou r  y e a r s  i n  s u c c e s s io n .  Gerking (1950) took 75 p e r  cen t  of  

r e c a p t u r e d  f i s h  in  t h e i r  o r i g i n a l  l o c a t i o n s  fo l low ing  a f l a s h  f lood .

Upstream movement of  a l l  marked s c u l p i n s  was 23 .4  p e r  c e n t  g r e a t e r  

than  downstream movement. Records of  i n d i v i d u a l l y  tagged f i s h  showed 16.6 

p e r  c e n t  g r e a t e r  downstream movement, however the smal l  sample may accoun t  

f o r  t h i s  d i s c r e p a n c y .  No im p o r tan t  v a r i a t i o n  in  the  movement o f  s c u lp i n s  

was observed among the  census  p e r i o d s ,  b u t  t h e r e  was s l i g h t l y  in c re a s e d  

downstream movement i n  s u c c e s s iv e  c ensuses .  No e x t e n s i v e  upstream move­

ment o c cu r red .  This would have been d e t e c t e d  as  a c o n c e n t r a t i o n  of  marked 

f i s h  in  th e  segment above S e c t io n  <A where movement was b locked  by an i r r i ­

g a t i o n  d i v e r s i o n  dam. Any m i g r a t i o n  a s s o c i a t e d  with  r e p r o d u c t i o n  would 

n o t  have been d i s c o v e r e d ,  s i n c e  the  s tudy  was conducted d u r in g  the non­

b re e d in g  season .

Home Range

Since  about  80 p e r  c e n t  of  the  s c u l p i n s  r e c a p tu r e d  were in  t h e  o r i g i ­



na l  s e c t i o n  or  one of  the  two a d j a c e n t  s e c t i o n s ,  the  b e s t  e s t i m a t e  under 

the  c o n d i t i o n s  of  the  exper iment  i s  t h a t  the  m o t t l e d  s c u i p i n  has a home 

range  of  l e s s  th a n  150 f e e t .  However the  home range  i s  p ro b ab ly  c o n s id e r ­

a b ly  l e s s  because  th e  rem ain ing  20 p e r  c e n t  of  the  r e c a p t u r e s  was composed 

o f  f i s h  whose home range  over lapped  s e c t i o n  boundar ie s  as  wel l  as  th o s e  

t h a t  moved-. Th is  e s t i m a t e  i s  c rude ,  s i n c e  home range  s i z e  may be i n f l u ­

enced by many f a c t o r s  i n c l u d i n g  s tream w id th ,  r i f f l e - p o o l  development-, and 

food abundance.  Ger'king .(195'.9) s t a t e d :  " . . . a n y  q u a n t i t a t i v e  e x p re s s io n  

about  the  s i z e  of  the  home range  and the  d eg ree  of  s t r a y i n g  d e s c r i b e s  the  

t e c h n iq u e s  of  the  i n v e s t i g a t o r  as  much a s  t h e  behav io r  of  the  f i s h . "

M i l l e r  (1957) a f t e r  t h r e e  yea r s  s tudy  concluded t h a t  the  home range 

of c u t t h r o a t  t r o u t  was only- about  20. yards  in  l e n g th .  Gerking (1953) d i ­

v ide d  su ck e r s  and s u n f i s h  into-: those  w i th  a 100—2 0 0 - fo o t  home range  — ' 

g reen  s u n f i s h  -(Lepomls c y a n e l l u s ),  l o n g e a r  s u n f i s h ,  and rock  bass  (Amblo- 

p l i t e s  r u p e s t r i s ) : t hose  w i th  a 2 0 0 - 4 0 0 - f o o t  home range  — smaIlmouth b a s s ,  

s p o t t e d  bass  (Mlcropvterus p u n c t u l a t u s ) .  n o r t h e r n  hog sucker  ( Hypentel ium 

n i g r i c a n s ) . and golden r e d h o r s e  (Mgxostgma e rv th ru ru m ) .

Homing

I f  s c u l p i n s  e x p e r i m e n t a l l y  d i s p l a c e d  ups tream and downstream a re  

s u b se q u e n t ly  . r e c a p tu r e d  a t  t h e i r  o r i g i n a l  c a p tu r e  s i t e ,  i t  can be concluded 

t h a t  they  homed. Three a d j a c e n t  s e c t i o n s  (F,  G, and H) were chosen be­

g in n in g  130 f e e t  below S e c t io n  E (F ig u re  I ) .  These were 100, 25,  and 100 

f e e t  long ,  r e s p e c t i v e l y .  On 14 October 1962, 33 s c u l p i n s  from S e c t io n  F, 

n in e  from G, and 64 from H were c a p t u r e d ,  marked-, and r e l e a s e d  in  the

- 1 0 -
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middle  s e c t i o n  (G). The s e c t i o n s  were reshocked  on 3 November 1962 and IQ 

March 1963 to  de te rm ine  t h e  number showing homing.-, no movement, and move­

ment away from home. Each f i s h  was r e p l a c e d ' i n  i t s  c a p t u r e  s e c t i o n .

Homing a b i l i t y  was n o t  e x h i b i t e d  by the  m o t t l e d  s c u l p i n - in  t h i s  ex­

p e r im e n t  (Table 3 ) .  Averages show abou t  o n e - t h i r d  of  the  r e c a p t u r e s  r e -

Table 3. Homing of  s c u l p i n s  in  Trout  Greek ( P e rcen tages  in  - p a r e n t h e s e s ) .

Recap tu re
d a t e

BaVs
osir tce

l a s t
shocking

Tota l  
number 
marked 

f i s h  .

Number
■re­

cap tu red

Number
showing

no
movement'

Number
homing

Number showing 
movement away 
from home

1 1 / 3/62 20 ■ 106 35(63:0'-)) 15(42 ;9) 1 4 (40 .0 ) 8(22 .9 )
3 /10 /63 127 - 106 . 13(12 .3 ) 4(30:8) 3 (2 3 .r) 6 (4 6 .2 )

T o t a l s  and
ave ra ges — 212 48(22 .6 ) 19(39 .6) 17(35 .4 ) 14(29.2)

mained in the  middle ■section , o n e - t h i r d r e t u r n e d ■to the  o r i g i n a l  s e c t i o n ,

and o n e - t h i r d  moved away from home. S c u lp in s  d i s p l a c e d  downstream homed no 

b e t t e r  t h a n - t h o s e  d i s p l a c e d  ups tream. However i t  i s  n o t  s a f e  t o  conclude 

from t h i s  exper iment  t h a t  t h e y  do no t  home-, s in ce  the  s e c t i o n s  chosen were 

too  sm a l l .  Thus s c u l p i n s  t r a n s p o r t e d  from p a r t s  of  S e c t io n s  -F and H t o  G 

may.have been w i th i n  t h e i r  home range . .  N e v e r th e l e s s  i f  homing had been 

e x h i b i t e d ,  a l a r g e r  p e r c e n ta g e  of  r e c a p t u r e s  in  t h e  homing ca tego ry  would 

have been ex p ec ted ,  s i n c e  s c u l p i n s  from the  extremes of  th e  s tudy  -area 

were d i s p l a c e d  f r o m . t h e i r  home range .
x.

Will iams (1957) s t a t e d  t h a t  wooly s c u l p i n s  as smal l  as  11 mm r e t u r n e d  

a t  low t i d e  to a home -tidepool  from d i s t a n c e s  up t o . 40 m. Gerking (19-53')
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found 26 o f  35 r e c a p t u r e d  lo n g e a r  s u n f i s h  in  t h e i r  home.pool  a f t e r  a 100- 

yard  ups tream d i s p la c e m e n t ,  and Larimore (1952) . r e p o r t e d - t h a t  17 o f  32 

smallmouth b as s  t r a n s p o r t e d  between 0 .1  and 0 .8  mi le  r e t u r n e d  home. M i l l e r  

(1954) and Gunning (1959) observed  t h a t  c u t t h r o a t  t r o u t  and lo n g e a r  sun- 

fish.,- r e s p e c t i v e l y ,  homed b e t t e r  when d i s p l a c e d  downstream than  ups tream.

I n t e r a r e a  Movements

On 12 August 1962, 101 s c u l p i n s  were c a p t u r e d ,  marked,  and r e l e a s e d  in  

a 1 7 5 - fo o t  s e c t i o n  immedia te ly  below th e  homing s tu d y  a r e a  (S e c t i o n  I-, 

F ig u re  I ). This  s e c t i o n  p l u s  the  two s tudy  a r e a s  im media te ly  upstream 

gave 865 f e e t  of  s t ream i n t o  which v a r i o u s l y  marked s c u l p i n s  were p laced  

and r e c a p t u r e d  d u r in g  an e i g h t  month p e r i o d .  Records of  13 i n t e r a r e a  

movements were o b ta in e d  (Tab le 4 ) .  Longer upstream than  downstream move-

Table 4.  I n t e r a r e a  movements of  s c u l p i n s  in  Trout  -Creek. (D is tance s
measured
s e c t i o n .

from
)

middle  of  o r i g i n  s e c t i o n to  middle o f  d e s t i n a t i o n

Time i n t e r v a l Number D is tan ce  moved up- • D is t a n c e  moved down-
in  days f i s h s tream in  f e e t s t ream  in  f e e t

70 I 325
113 I 325

70 2 326
90 2 326
90 I 365

149 I 410
49 I 462

7 I 502
34 I 508

146 I 508
97 I 590

ments were n o te d ,  b u t  th i s -  i s  p robab ly  n o t  s i g n i f i c a n t  due to  g r e a t e r  c o l ­

l e c t i n g  e f f o r t  in  the  upper 400 f e e t  ( s t a b i l i t y  -study a r e a ) .  The l o n g e s t
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down s t  ream movement t h a t  could  have been d e t e c t e d  was 644 f e e t  and the  

l o n g e s t  ups tream 726 f e e t .  The- l o n g e s t  movements a c t u a l l y  noted were 502 

f e e t  downstream and 590 f e e t  upstream. B a i ley  (1952) s t a t e d  t h a t  the 

g r e a t e s t  d i s t a n c e  any re c o v e re d  m o t t l e d  s c u l p i n  moved was 470 f e e t .

T e r r i t o r i a l i t y

S ince  o b s e r v a t i o n  of  a g g r e s s i v e  b eh av io r  of  - ind iv idua l  s c u l p i n s  was 

n o t  p o s s i b l e  in  the  f i e l d ,  l a b o r a t o r y  exper im en ts  were per formed t o  d e t e r ­

mine i f  the  s c u l p i n  e x h i b i t s  t e r r i t o r i a l i t y .  The as sumption  was t h a t  i f  

t e r r i t o r i e s  were e s t a b l i s h e d ,  s c u l p i n s  p ro v id ed  with  adequa te  cover 

th roughou t  a l a b o r a t o r y  t rough  would become s p a t i a l l y  i s o l a t e d  from one 

a n o t h e r  and would be found r e p e a t e d l y  in  the  same l o c a t i o n .

The l a b o r a t o r y  a p p a r a tu s  c o n s i s t e d  of  an 1 1 . 3 - foo t - long- ,  1 . 1 - f o o t  

wide f i b e r g l a s s  f i s h  t rough  f i t t e d  w i th  v e r t i c a l l y  movable,  gang ope ra ted  

s c r e e n s  a t  one f o o t  i n t e r v a l s .  Rocks were a r ranged  in  t h e  t rough  i n  

v a r i o u s  ways p ro v id in g  complete cover  f o r  s e v e r a l  s c u l p i n s  in  each u n i t .  

C o ld , d e c h l o r i n a t e d  w a te r  was k e p t  about  3-4  inches  deep and a flow of 

1 . 3 - 2 . 0  g a l lo n s '  p e r  minute  m a in ta in e d .  L i g h t s - i n  the  room were, k ep t  dim-, 

e x ce p t  f o r  s h o r t  pe r iods ' .  S c u lp in s  used were c o l l e c t e d  w i th  a shocker  

from p o r t i o n s  of  T rou t  Creek n o t  invo lved  in  t h e  f i e l d  s t u d i e s ,  and were 

h e l d  in  l a b o r a t o r y  t roughs  f o r  2-24  days b e fo re  use.  The f i s h  were a n e s ­

t h e t i z e d  and f i n - c l i p p e d  or  i n j e c t e d  d o r s a l ! y with  0 . 1 - 0 . 2  cc of  co lo red  

l i q u i d  l a t e x  fo r  i n d i v i d u a l  id e n t i f i c a t i o n - . -  During the exper iments  

s c r e e n s  were h e ld  in  t h e  r a i s e d  p o s i t i o n  to  a l low  s c u l p i n s  f r e e  access  t o  

the  e n t i r e  t r o u g h .  At o b s e rv a t i o n  t ime the  s c reen s  were suddenly  lowered
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t o  co n f in e  the  s c u l p i n s  to  the  one square  fo o t  u n i t s .

Three exper im en ts  were conducted .  In the  f i r s t ,  which ran  .from 7 

August  1962 t o  30 August 1962, '  o b s e r v a t i o n s  were made a t  i n t e r v a l s  r ang ing  

from 18-90 h o u rs .  The e i g h t  f i s h  used were n o t  fed .  The second e x p e r i ­

ment r an  from 4 October  1962 t o  31 October  1962, and o b s e r v a t i o n s  were 

made a t  app ro x im a te ly  24-hour  i n t e r v a l s .  The 11 f i s h  were o c c a s i o n a l l y  

given  t u b i f i c i d s  in  a l l  s e c t i o n s  of  the  t r o u g h .  The t h i r d  exper iment was 

conducted from 27 November 1962 t o  21 .'December 1962, and was t h e  same as 

t h e  second exce p t  t h a t  s c u l p i n s  were fed  each day.

N e i t h e r  a g g r e s s i v e  b ehav io r  nor s p a t i a l  i s o l a t i o n  was observed-, which 

s u g g e s t s  t h a t  the  m o t t l e d  s c u lp i n  does no t  defend  a t e r r i t o r y  du r ing  the 

n o n -b reed ing  season-.- As many as  s ix  s c u l p i n s  were cap tu re d  a t  one t im e  in  

a one square  f o o t  u n i t ,  and f i s h  were o f t e n  seen l y i n g - i n  c o n t a c t  w ith  one 

a n o t h e r  or  h id i n g  under one a n o t h e r .  Movement w i th in  t h e  t rough  appeared  

to  be random. In a l l  exper im en ts  combined-, s c u l p i n s  v i s i t e d  an average  of  

a t  l e a s t  8 . 7  of  the  T l  s e c t i o n s ;  Only seven f i s h  were r e c a p t u r e d  in  t h e  

same s e c t i o n  over- 50 p e r  c e n t  of  t h e  t im e ,  and only  one was in  the  same 

l o c a t i o n  over  75 p e r  c e n t .

Although n on -b reed ing  t e r r i t o r i e s  a r e  he ld  by some s p e c i e s  of  f i s h ,  

most  a p p a r e n t l y  have none.  T e r r i t o r i a l  de fense  dur ing  the  b reed ing  season 

i s  common however-. Hann (.1927) and Simon and Srown (.1943) mention t h a t  

the  male s c u l p i n  guards  th e  n e s t ,  b u t  B a i l e y  (1952.) f e e l s  t h a t  -the male 

only a t t e n d s  t h e  n e s t  w i th o u t  defend ing  i t .
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POPULATION

M ott led  soul-pin p o p u l a t i o n  e s t i m a t e s  were made ex c lu d in g  young-of-  

t h e - y e a r  us ing  two-marJc-and-recapture  m e thodss a P e t e r s e n  e s t i m a t e  w ith  95 

p e r  c e n t  c o n f i d e n c e - l i m i t s  m odi f ied  fo r  smal l  p o p u la t i o n s  us ing  formulas  

2 ,  3,  and 5 of  t h e ' I n s t i t u t e  f o r - 'F i s h e r i e s  Research  ( i 9 6 0 ) ,  and a Schu- 

macher-Eschmeyer e s t i m a t e  in  i n v e r t e d  form w i th  95 p e r  c e n t  conf idence  

l i m i t s  us ing  fo rmulas  3.18-, 3 .1 9 ,  and 3 .20  of  Ricker  (1958) .  Values of  t  

used in  computing con f ide nce  l i m i t s  on the  Schumacher-Eschmeyer e s t i m a t e s  

were o b ta in ed  from Wilks (1958j .  M a rk -an d - recap tu re  d a t a  were from 

p r e v i o u s l y  -descr ibed  s p a t i a l  s t a b i l i t y  experiments- .

Assumptions u n d e r ly i n g  these-m ethods  a r e  given  by L a g le r  (1956).  No 

l o s s  of  marks o cc u r r e d ,  as  f i n  - r e g e n e ra t io n  was s l i g h t  and e a s i l y - i d e n t i ­

f i e d .  S ince  -the f i n - c l i p p e d  f i s h  were r e p l a c e d - i n  f i v e  s e c t i o n s  of  the 

s tudy  a r e a , t h e  r e d i s t r i b u t i o n  of marked s-culpins in  th e  p o p u l a t i o n  was 

e s s e n t i a l l y  r a n d o m . • Em igra t ion  l o s s  of-marked f i s h  a t  each census  was 

compensated by a n e g a t i v e  c o r r e c t i o n . f a c t o r  of  app ro x im a te ly  12 per  c e n t  of  

the  marked f i s h  a v a i l a b l e  based  on movement da ta  o b ta in e d .  Recru i tm ent 

due to  growth was n o n - e x i s t a n t ,  s in c e  young-o-f - the-year  d id  n o t  reach  the 

s i z e  l i m i t  of  marking.  Immigrat ion was b e l i e v e d  s l i g h t  on t h e  b a s i s  of  

movement r e s u l t s .  Loss of  m a rk e d . f i s h  due to  m o r t a l i t y  may have been a 

s i g n i f i c a n t  f a c t o r , b u t  could  no t  be e s t i m a t e d .  V u l n e r a b i l i t y  -to cap tu re  

of  marked -and unmarked f i s h  w as 'p ro b a b ly  about  e q u a l .

P o p u la t i o n  -e s t im a te s  ( 'Pe te rsen  and Schumacher-Eschmeyer) of  the  

m o t t l e d  s c u l p i n  in  t h e  2 3 4 - f o o t  s tream segment were in  c l o s e  agreement bo th
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between methods and among the f i v e  censuses  w i th  the ex ce p t io n  of  the f i n a l  

P e t e r s e n  e s t i m a t e  (Table  5 ) .  The range  of  P e te r s e n  e s t i m a t e s  was 203-237 

p e r  100 f e e t  of  s t r eam ,  and the  range  o f  Schumacher-Eschmeyer e s t i m a t e s  was 

2 0 5 -2 1 0 'p e r  100 f e e t .

These e s t i m a t e s  a r e  h ig h e r  than  th o s e  of  S h a t t e r  and L eona rd -(1943'), 

who found 32 m o t t l e d  s c u l p i n s  p e r  100 f e e t  of  a Michigan stream., and  

B a i ley  (1957,  1959) ,  who r e p o r t e d  0 . 7 - 2 . 4  s l imy s c u l p i n s  p e r  100 f e e t  of  a 

Montana s tream over  t h r e e  y e a r s .

SUMMARY

1. Movement and p o p u l a t i o n  of  t h e  m o t t l e d  s c u lp i n  .(■ exc lud ing  young- 

o f - th e -y e a r . )  were s tu d i e d  in  Trout  Creek between 4 "Augus t ' 1962 and 10 

March 1963, and in  t h e  l a b o r a t o r y  between 7 August 1962 and 21 December

1962.

2.  F i n - c l i p p e d  f i s h  were r e c a p t u r e d  a t  an average  r a t e  of 2 3 . 9 . per  

c e n t  ( 3 8 .1 - 1 1 . 8  pe r  c e n t )  f o r  the f i v e  censuses .

3. About 50 pe r  c e n t  of  the  r e c a p t u r e s  were w i th i n  the  o r i g i n a l  s e c ­

t i o n  (ave rage  l e n g th  46 .8  f e e t ) ,  and about  80 p e r  cen t  were in  th e  o r i g i n a l  

s e c t i o n  or  one of  the  two a d j a c e n t  s e c t i o n s  (average  l e n g t h  15372 f e e t ) .

4-. Upstream movement of  a l l  marked s c u l p i n s  was 2 3 .4  p e r  cen t  g r e a t e r  

than  downstream movement, b u t  downstream movement of  j aw - tagged  f i s h  was 

16 .6  pe r  c e n t  g r e a t e r  than ups tream.

5.  No mass ups tream m i g r a t i o n  o c c u r re d .

6. Home range- was e s t im a te d  to  be l e s s  than  150 f e e t .

7. Homing a b i l i t y  was no t  e x h i b i t e d ,  however the  -experiment was not



Table  5.  Modif ied P e t e r s e n  and Schumacher-Eschmeyer e s t i m a t e s  of  p o p u la t i o n  numbers of  s c u lp i n s  
( e x c lu d in g  y o u n g - o f - t h e - y e a r ) in  Trout  Creek w i th  95 per  c e n t  conf idence  l i m i t s .

Date of 
e s t i m a t e

Marked f i s h  
a v a i l a b l e Sample Recap tures

Lower
l i m i t Es t imate

Upper
l i m i t

Confidence
range

8 /26 /62 218 187 83 P e te rsen 422 488 587 165
Schumacher-Eschmeyer — 491 - -

9 /29 /62 311 179 117 P e te rsen 429 474 534 105
9 /30 /62 Schumacher-Eschmeyer 371 481 684 313

11/17/62 332 113 78 P e te rs en 427 479 550 123 :
Schumacher-Eschmeyer 463 481 500 37

1 /8 /63 363 87 66 P e te rs en 427 477 544 117
Schumacher-Eschmeyer 471 480 490 19

3 /9 /6 3 389 66 46 P e te rs en 480 555 666 186
Schumacher-Eschmeyer 469 492 516 47
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c o n c l u s i v e ;  About o n e - t h i r d  of  the  d i s p l a c e d - s c u l p i n s  homed, . o n e - t h i r d  

d id  n o t  move-, and o n e - t h i r d  moved away from home.

8.  The l o n g e s t  -upstream movement no ted  was -590 f e e t ,  and the long­

e s t  downstream 502 f e e t .

.9 .  S p a t i a l  i s o l a t i o n  and a g g r e s s i v e  b ehav io r  were . n o t■observed  in  a 

l a b o r a t o r y  exper im en t ,  which s u g g e s t s  a l a c k  of  t e r r i t o r a T i ty  d u r in g  the 

n on -b reed ing  season .

10. Modified  P e t e r s e n  p o p u l a t i o n  e s t i m a t e s - r a n g e d  from 474-555 s c u l ­

p i n s  ( exc lu d in g  y o u n g - o f - t h e - y e a r )  in  a 2 3 4 - f o o t  s e c t i o n  over  the  f i v e  

i n v e n t o r i e s ,  and Schumacher-Eschmeyer e s t i m a t e s  ranged from 480-492.
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