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A b s t r a c t : Twelve native and five introduced species o f  freshwater fishes were collected from 17 sampling 
sites on the Barwon River and its upper tributaries during the period April 1986 —April 1987. Present 
distribution o f  fishes in the system is the result o f  clearing o f  vegetation, water abstraction and agricultural  

practices, construction o f  barriers affecting m ovement o f  fishes and the greater diversity o f  habitats 
downstream . Despite changes to  the river and its catchment since European settlem ent, and despite the 

introduction o f  exotic species o f  fish, self-sustaining populations o f  native freshwater fishes have survived. 
A  population o f  the grayling P ro to tr o c te s  m a raena , one o f  Australia’s four most seriously-threatened species 
o f  freshwater fishes, was found. The m ountain galaxias, G a la x ias  o l id u s , was recorded from  the Barwon 
River for the first time. Some options for future management o f  the Barwon River are discussed in relation
to som e b iological requirements o f  the existing fis

T h e  B a rw o n  R iv e r  f lo w s  f o r  m o r e  th a n  100 k m  

f r o m  F o r r e s t  in  th e  n o r th - e a s t  o f  th e  O tw a y  R a n g e s  

to  B a rw o n  H e a d s  (3 8 ° 1 7 'S , 1 4 4 °3 0 'E )  (F ig . 1). T h e  

r iv e r  f lo w s  th r o u g h  e x te n s iv e  p a s tu r e - la n d  f o r  m u c h 

o f  i ts  le n g th , a n d  i ts  lo w e r  re a c h e s  re c e iv e  r u n - o ff  a n d  

e f f lu e n ts  f r o m  u r b a n  a n d  in d u s t r ia l  s o u rc e s  in  

G e e lo n g .
W a te r  f lo w  in  th e  B a rw o n  h a s  b e e n  r e g u la te d  f o r  

m o r e  t h a n  100 y e a rs  f o r  d o m e s t ic  a n d  i r r ig a t io n  

p u rp o s e s .  P r o p o s a ls  f o r  a d d i t io n a l  a b s t r a c t i o n  o f  

w a te r  to  s u p p o r t  th e  c o n t in u e d  g r o w th  a n d  f u tu re  

w a te r  r e q u i r e m e n ts  o f  th e  c it ie s  o f  G e e lo n g  a n d  

W a r r n a m b o o l  a n d  re g io n a l  to w n s h ip s  a re  c u r re n t ly  

b e in g  c o n s id e re d  (G e e lo n g  a n d  D is t r ic t  W a te r  B o a rd  

1984 , 1986). R e d u c t io n  o f  f lo w  in  r iv e rs  c a n  a f f e c t th e  

d is t r ib u t io n  a n d  a b u n d a n c e  o f  re s id e n t  f ish  p o p u la ­

t io n s  b y  a l te r in g  th e  a m o u n t  o f  h a b i ta t  a v a i la b le  fo r  

f ish e s  to  l iv e  a n d  r e p r o d u c e  su c c e s s fu l ly . C o n ­

s e q u e n t ly ,  th e  F is h e r ie s  D iv is io n  o f  th e  M in is t r y  fo r  

C o n s e r v a t io n ,  F o re s ts  &  L a n d s  w a s  c o m m is s io n e d  to  

d e te rm in e  th e  m in im u m  f lo w s  t h a t  w o u ld  s a t is f y  th e  

r e q u i r e m e n ts  o f  th e  f is h  f a u n a  a n d ,  i f  p r o v id e d , 

m a in ta in  e x is t in g  f is h  p o p u la t io n s  in  th e  B a rw o n  

R iv e r .
K n o w le d g e  o f  th e  d is t r ib u t io n  o f  s p o r t  f is h  in  th e  

B a rw o n  R iv e r  h a s  b e e n  d e te r m in e d  la rg e ly  b y  n e t t in g 

su rv e y s  (T u n b r id g e  &  R o g a n  1 98 3 , B a x te r  1986) o r  

f r o m  a n g l in g  re s u l ts .  T h e  d is t r ib u t io n  o f  th e  sm a l le r  

f o ra g e  f ish e s  h a s  n o t  b e e n  in v e s t ig a te d . I n  th is  p ap e r  

th e  n a tu r e  a n d  d is t r ib u t io n  o f  f ish  w i th in  th e  B a rwo n  

R iv e r  a n d  i ts  u p p e r  t r ib u ta r ie s  a r e  d e s c r ib e d .

M E T H O D S

T h re e  m e th o d s  o f  f is h  c a p tu r e  w e re  e m p lo y e d  a t  

e a c h  o f  th e  17 s a m p l in g  s ites  (F ig . 1, T a b le  1), u su a l ly  

a t  3 -m o n th ly  in te rv a ls  d u r in g  th e  12 m o n th s  A p r i l  1986 

to  A p r i l  19 87 . S e le c t io n  o f  s a m p l in g  s ite s  w a s  d e ter ­

m in e d  la rg e ly  b y  a v a i la b le  p u b l ic  ac c e ss  p o in ts  to  th e  

r iv e r , as th e  g re a te r  p a r t  o f  th e  r iv e r  f ro n ta g e  u ps tre a m  

f r o m  B u c k le y s  F a l ls  is  p r iv a te  la n d .

fauna.

E le c t ro f is h in g  w i th  a  S m i th - R o o te  M a rk  V IA  

m o d e l  e le c t ro f is h e r  (p u ls e d  D .C .  a t  6 7 2  V ) w a s  

u n d e r ta k e n  d u r in g  d a y l ig h t  h o u r s .  T h e  le n g th  o f  

s t re a m  sa m p le d  w as d e te rm in e d  b y  a v a i la b le  sh o re l ine  

ac cess a n d  n a tu re  o f  th e  w a te r  a t  th e  s a m p l in g  s ite a n d  

ra n g e d  f r o m  4 0  to  150 m .

A  se r ie s  o f  8 m e sh  n e ts  (3 8 -1 2 7  m m  d ia g o n a l  

s tre tc h -m e sh  in  12.7 m m  g ra d a t io n s )  a n d  tw o  fy k e  n ets  

(2 0  m m  m e s h  size) w e re  se t o v e r n ig h t  (1 6 0 0 -0 8 0 0 ) f or  

o n e  n ig h t  a t  e a c h  s ite .

F ish e s  w e re  id e n t i f ie d  a c c o rd in g  to  C a d w a l la d e r  

a n d  B a c k h o u s e  (1 9 8 3 ), a n d  th e  t o ta l  le n g th  (T L )  —o r 

le n g th  to  c a u d a l  f o r k  (L C F )  w h e re  a p p r o p r ia te  — o f  

e a c h  in d iv id u a l  w a s  m e a s u re d  a n d  r e c o r d e d .  W h e re  

id e n t i f ic a t io n  w as u n c e r ta in , sp e c im e n s w e re  p re se rv e d  

in  1 0 %  n e u t r a l  f o rm a l in  f o r  la te r  e x a m in a t io n .

R E S U L T S

S e v e n te e n  sp ec ie s  o f  f is h , 12 o f  w h ic h  w e re  n a t iv e , 

w e re  re c o rd e d  d u r in g  th e  su rv e y  (T a b le  2 ). I n  a d d i tio n , 

p la ty p u s  (O rn ith o rh yn ch u s  a n a tin u s), f r e s h w a te r  

c ra y f ish  (E uastacus varraensis) a n d  f re s h w a te r  s h r im p  

(A ustra la tya  str io la ta) w e re  re c o rd e d  f r o m  th e  sy s te m .

S h o r t - f in n e d  ee ls w e re  p re s e n t  a t  a l l  s a m p l in g  s ites  

in d ic a t in g  a  w id e s p re a d  d is t r ib u t io n  th r o u g h o u t  th e 

r iv e r  a n d  i ts  u p p e r  t r ib u ta r ie s  (T a b le  2 ) . C o m m o n  

g a la x ia s , r e d f in  a n d  b r o w n  t r o u t  w e re  a ls o  p re s e n t  

th r o u g h o u t  m o s t  o f  th e  sy s te m . F re s h w a te r  b la c k f is h,  

m o u n ta in  g a la x ia s  a n d  s o u th e r n  p y g m y  p e rc h  w e re  

c a u g h t  o n ly  in  w a te rs  u p s t r e a m  f r o m  s i te  5 . S m a l l ­

m o u th e d  h a r d y h e a d  a n d  c o m m o n  c a rp  w e re  c a u g h t  

o n ly  a t  s i te s  d o w n s t r e a m  o f  B u c k le y s  F a l ls ,  a l th o u gh  

a n e c d o ta l  r e p o r ts  f r o m  lo c a l  f a r m e r s  a n d  f is h e rm e n  

su g g e st th a t  c a rp  a re  w id e ly  d is t r ib u te d  th r o u g h o u t th e  

R iv e r . M o s t  o f  th e  r e m a in in g  sp e c ie s  w e re  c a p tu r e d  

f r o m  s ite s  1 -7 . A m m o c o e te s  o f  th e  p o u c h e d  la m p re y  

w e re  ta k e n  f r o m  S ite  3 o n ly . T h e  a m m o c o e te s  a re  

p ro b a b ly  m o re  w id e ly  d is t r ib u te d  th r o u g h o u t  th e  R ive r  

b u t  w e re  n o t  c a p tu r e d  a t  o th e r  s ite s  b e c a u s e  th e i r  

b u r ro w in g  h a b i ts  ( P o t te r  198 0 , P o t t e r  e t al. 1980)



Fig. 1 -M a p  showing sampling sites on the Barwon River and its upper tr ibu taries.



T a b l e  I

D e s c r i p t i o n s  o f  I n s t r e a m  C h a r a c t e r i s t i c s  a t  e a c h  o f  t h e  S i t e s  S a m p l e d  f o r  F i s h  o n  t h e  B a r w o n

R i v e r  a n d  i t s  U p p e r  T r i b u t a r i e s .

Site
N o.

Nam e Dom inant
substrate

D escrip tion /C om m ents

1 Lower barrage M Deep poo l, turbid water

2 Below  Buckleys Falls M /C Deep poo l, turbid water

3 Fyansford M /C Deep pool, turbid water

4 Ceres Road M /C Deep, narrow pools

5 Pollocksford S /B Deep pools, shallow riffles

6 Near Inverleigh R /C /S Deep pools, short riffles

7 Falls S /M Deep, slow  pools

8 W inchelsea S Slow pools, short riffles

9 Riverstation s Extensive r iffles, short pools

10 Conns Lane M /C /S Extensive pools, short riffles

11 Birregurra S /M Narrow, deep pools

12 W est Branch
(Forrest) M Narrow pools, short r iffles

13 East Branch M Extensive shallow pools

14 Dewings Creek M Narrow , shallow runs

15 M atthews Creek C Shallow runs, few  deep pools

16 Callahans Creek M Shallow runs, few deep pools

17 Boundary Creek M Narrow , shallow runs

M =  M ud, C ^ C la y , S =  Sand, B =  Boulders, R =  Rubble.

r e d u c e d  th e i r  s u s c e p t ib i l i ty  to  c a p tu r e  w i th  th e  f ish in g  

m e th o d s  u s e d .

D IS C U S S IO N

O f  th e  17 sp e c ie s  o f  f is h  c a u g h t  d u r in g  th e  s tu d y , 

o n e , th e  m o u n ta in  g a la x ia s , w a s  re c o rd e d  f o r  th e  f ir s t  

t im e  f r o m  th e  B a rw o n  R iv e r . T h e re  w a s  a  la rg e r  

n u m b e r  o f  f is h  sp e c ie s  c a u g h t  in  th e  lo w e r  re a c h e s  o f  

th e  R iv e r  c o m p a r e d  w i th  th e  h e a d w a te rs ,  p r o b a b ly  

re f le c t in g  a  p ro g re ss iv e  in c re a se  d o w n s tre a m  in  th e size 

a n d  d iv e rs i ty  o f  a v a i la b le  h a b i ta t .  O n ly  se v e n  sp ecies  

w e re  c o l le c te d  f r o m  th e  u p p e r  t r ib u ta r ie s  a n d  th e s e 

w e re  p r e d o m in a n t ly  sm a l l  f is h  s u c h  a s  c o m m o n  

g a la x ia s , m o u n ta in  g a lax ia s  a n d  s o u th e rn  p ig m y  p e rch , 

w ith  th e  o c c a s io n a l s h o r t - f in n e d  eel a n d  t r o u t .  T h ir te e n  

spec ies w ere  c a p tu re d  f ro m  th e  m id  se c tio n  o f  th e  Riv e r 

f r o m  B i r r e g u r ra  d o w n s t r e a m  to  P o l lo c k s f o r d .  T h is  

s e c t io n  c o n ta in e d  m o s t  o f  th e  r iv e r  b la c k f is h  

e n c o u n te re d  in  th e  su rv e y . T h e  f ish  f a u n a  d o w n s tre am  

f r o m  B u c k le y s  F a l ls  c o n s is te d  o f  14 sp e c ie s  a n d  w as 

c h a ra c te r is e d  b y  th e  a b u n d a n c e  o f  in t r o d u c e d  sp ec ies  

s u c h  a s  c a r p ,  te n c h  a n d  g o ld f is h .  T h e  m o s q u i to  f ish 

(G a m b u sia  a f f in is  h o lb ro o k i) a n d  M a c q u a r ie  p e rc h  

(M acquaria  australiasica) h a v e  b e e n  re c o rd e d  f ro m  th e  

lo w e r  re g io n s  o f  th e  B a rw o n  R iv e r  (C a d w a l la d e r  19.81, 

R a a d ik  19 8 6), b u t  n o n e  w e re  e n c o u n te r e d  d u r in g  th e  

p re s e n t  su rv e y . R e d f in  a n d  b ro w n  t r o u t  w e re  c o l le c te d  

in  g re a te s t  n u m b e rs  f ro m  w a te rs  u p s t re a m  o f  B u ck leys 

F a l ls .
T h e  a b s o lu te  d is t r ib u t io n  — a n d  a ls o  th e  re la t iv e  

a b u n d a n c e  o f  sp e c ie s  a t  d i f f e r e n t  lo c a t io n s  in  th e  

B a rw o n  R iv e r  — c o u ld  n o t  b e  a c c u ra te ly  assessed  f rom  

th e  s a m p l in g  te c h n iq u e s  u s e d  in  th e  p r e s e n t  s tu d y . 

M o r e  th o r o u g h  s a m p l in g  m ig h t  h a v e  p ro v id e d  d a ta

o n  re la t iv e  a b u n d a n c e  o f  sp e c ie s , b u t  m ig h t  a ls o  h av e  

h a d  d e le te r io u s  e f fe c ts  o n  th e  p o p u la t io n s  a t  e a c h  site .

A  p a r t ic u la r ly  in te re s t in g  re s u l t  w a s  th e  la rg e  

n u m b e r  o f  g ra y l in g  d o w n s tre a m  o f  B u ck le y s F a l ls . T he  

sm a l l  n u m b e r  o f  g ra y l in g  c o l le c te d  a b o v e  B u c k le y s  

F a l ls  m a y  in d ic a te  t h a t  th e  F a l ls  p re s e n ts  a  p a r t ial  

b a r r ie r  to  u p s t r e a m  m o v e m e n t  o f  th is  sp e c ie s . B e r r a

(1 9 82 ) a n d  B a c h e r  a n d  O ’B r ie n  ( in  p re s s )  su g g e s t t ha t  

g ra y lin g  sp a w n  in  f re sh  w a te r  a n d  th a t  la rv a e  a n d  ea r ly  

ju v e n i le s  d e v e lo p  in  e s tu a r in e  w a te rs .  I f  th is  is  an  

a c c u r a te  r e f le c t io n  o f  e a r ly  l i fe  h is to r y  r e q u i r e m en ts  

o f  g ra y l in g  i t  is  h e a r te n in g  th a t  B u c k le y s  F a l ls  a nd  th e  

lo w e r  b a r r a g e  n e a r  L a k e  C o n n e w a r r e  a r e  n o t  

in s u r m o u n ta b le  o b s ta c le s  f o r  u p s t r e a m  m ig r a t io n  o f  

th e  sp e c ie s .

T h e  g ra y l in g  h a s ,  f o r  s o m e  t im e , b e e n  c o n s id e re d  

o n e  o f  th e  f o u r  m o s t  s e r io u s ly - th re a te n e d , f re s h w a te r  

f ish  o n  th e  A u s tra l ia n  c o n t in e n t  (L a k e  1971), a n d  mo re  

re c e n t ly  i ts  c o n s e rv a t io n  s ta tu s  in  V ic to r ia  h a s  b ee n  

d e f in e d  as  v u ln e ra b le  ( C a d w a l la d e r  e t a l 19 8 4). I n  a  

c o m p re h e n s iv e  s tu d y  o f  th e  l i fe  h is to ry  a n d  b io lo g y 

o f  g ra y l in g , B e r ra  (198 2) c o n c lu d e d  t h a t  d e te r io ra tio n  

o f  h a b i ta t  b y  s i l ta t io n  a n d  th e  c o n s t ru c t io n  o f  b a rr ie r s  

to  th e  u p s t re a m  m o v e m e n t c o u ld  a c c e le ra te  th e  d ec l in e  

o f  th e  sp e c ie s .

M u c h  o f  th e  B a rw o n  c a tc h m e n t  is h ig h ly  m o d i f ie d  

a n d  w a te r  q u a l i ty  in  th e  r iv e r  (p a r t ic u la r ly  sa l in ity )  h a s  

c a u s e d  c o n c e rn  f o r  so m e  t im e  (G e e lo n g  W a te r  W o rk s

&  S e w e ra g e  T r u s t  1979). T h e  p re s e n c e  o f  g ra y l in g  in 

th e  lo w e r  re a c h e s  o f  th e  r iv e r  in d ic a te s  a d e q u a te  wa te r  

q u a l i ty  f o r  th is  sp ec ie s d u r in g  th e  su rv e y  p e r io d . T h e re  

a re  n o  s p e c i f ic  d a ta  o n  th e  h a b i ta t  o r  w a te r  q u a l i ty  

re q u i r e m e n ts  a n d  to le ra n c e s  o f  g ra y l in g . T h e r e f o r e , 

th e  o n ly  r e c o m m e n d a t io n s  t h a t  c a n  b e  m a d e  f o r
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c on s e r v a t io n  o f  th e  sp e c ie s  in  th e  B a rw o n  sy s te m  is 

th e  m a in te n a n c e  o f  e x is t in g , o r  im p r o v e d ,  w a te r  

q u a l i ty  a n d  h a b i ta t .

A n y  c h a n g e s  to  p re s e n t  p a t te r n s  o f  w a te r  f lo w  o v e r  

e x is t in g  o r  f u tu r e  r iv e r  b a r r ie r s  in  th e  B a rw o n  R ive r  — 

p a r t i c u la r ly  in  th e  r i v e r ’s lo w e r  re a c h e s  — s h o u ld  b e  

d e v e lo p e d  w ith  k n o w le d g e  o f  th e  p ro b a b le  re q u ire m e nt 

f o r  u p s t r e a m  m ig r a t io n  o f  ju v e n i le  g ra y l in g . T h e  

B a rw o n  R iv e r  c o n ta in s  a  r e g io n a l ly - im p o r ta n t  b r e e d ­

in g  p o p u la t i o n  o f  g ra y l in g  t h a t  s h o u ld  b e  p r o te c te d.  

P r o p o s e d  c o n s t r u c t io n  o f  im p o u n d m e n ts  o n  r iv e rs  in  

G ip p s la n d ,  w h ic h  a ls o  c o n ta in  r e m n a n t  p o p u la t io n s  

o f  g ra y l in g , a d d s  im p o r ta n c e  to  th e  m a in te n a n c e  o f  

a  s u b s ta n t ia l  b re e d in g  p o p u la t io n  to w a rd s  th e  w e s tern  

l im its  o f  th e  n o w  re s t r ic te d  ra n g e  o f  th is  sp e c ie s .

T u p o n g  w e re  m a in ly  c o l le c te d  d o w n s t r e a m  o f  

B u ck le y s F a lls  d e sp ite  th e  p re se n c e  o f  su b s ta n t ia l  a re a s  

o f  se e m in g ly  s u i ta b le ,  s lo w -w a te r  h a b i ta t  u p s t r e a m  

f r o m  th e  F a l ls .  I f  tu p o n g  s p a w n  in  e s tu a r in e  w a te rs,  

a s  h a s  b e e n  su g g e s te d  b y  C a d w a l la d e r  a n d  B a c k h o u s e

(1 9 8 3 ), th e  d is t r ib u t io n  o f  th is  sp e c ie s  in  th e  B a rw o n  

R iv e r  c a n  b e  a t t r i b u te d  — a t  le a s t  in  p a r t  —to  th e i r 

in a b i l i t y  to  m o v e  u p s t r e a m  p a s t  B u c k le y s  F a l ls .

O th e r  n a t i v e  s p e c ie s  f o u n d  u p s t r e a m  f r o m  

B u c k ley s  F a l ls  w e re  th e  A u s t r a l ia n  sm e lt ,  s h o r t - f inn e d  

e e ls , c o m m o n , s p o t te d  a n d  m o u n ta in  g a la x ia s , sm a l l ­

m o u th e d  h a r d y  h e a d  a n d  p o u c h e d  la m p re y . T h e se  

sp e c ie s  a re  k n o w n  o r  a re  p re s u m e d  to  r e q u i r e  access 

to  a n d  f r o m  e s tu a r in e  w a te rs  to  su c c e ss fu l ly  c o m p lete  

th e i r  l i fe  cy c le  ( C a d w a l la d e r  &  B a c k h o u s e  1983). 

A d e q u a te  f lo w s  o f  w a te r  o v e r  th e  F a l ls  d u r in g  th e  

u p s t r e a m  m ig r a t io n  p e r io d s  o f  th e s e  sp e c ie s  m u s t  b e 

p r o v id e d  i f  m a in te n a n c e  o f  e x is t in g  p o p u la t io n s  is a  

m a n a g e m e n t  o b je c t iv e .

In  s p i te  o f  s u b s ta n t ia l  m o d i f i c a t io n  o f  th e  

c a tc h m e n t  a n d  s t r u c tu r e  o f  th e  B a rw o n  R iv e r  s in ce  

E u ro p e a n  s e tt le m e n t , p o p u la t io n s  o f  f re s h w a te r  f ishes 

o f  b o th  a n g l in g  a n d  c o n s e r v a t io n  v a lu e  h a v e  s u rv iv ed  

th r o u g h o u t  th e  sy s te m . I n t r o d u c e d  sp e c ie s  su c h  as 

b r o w n  t r o u t  a n d  r e d f in ,  w h ic h  a re  o f  c o n s id e ra b le  

r e c r e a t io n a l  v a lu e , h a v e  s p r e a d  a lo n g  m o s t  o f  th e  

le n g th  o f  th e  r iv e r .  O th e r  in t r o d u c e d  sp e c ie s  s u c h  as 

c a rp  a n d  te n c h  w h ic h  a r e  a ls o  o f  c o n s id e ra b le  

r e c re a t io n a l  v a lu e  a re  c o n c e n tra te d  in  th e  r iv e r ’s lo w er 

re a c h e s . A n y  p r o p o s a ls  to  im p ro v e  e x is t in g  fa c i l i t ie s  

f o r  u p s t r e a m  m o v e m e n t  o f  f is h  in  th e  B a rw o n  R iv e r  

s h o u ld  c o n s id e r  th e  p o s s ib i l i ty  o f  a n  u p s t r e a m  

m o v e m e n t  o f  c o m m o n  c a r p ,  te n c h  a n d  tu p o n g  a n d  

p e r h a p s  a n  in c re a s e  in  th e  n u m b e rs  o f  th e s e  sp ec ies 

in  th e  m id d le  re a c h e s  o f  th e  R iv e r .
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