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1. INTRODUCTION 

T h e  D e p a r t m e n t  o f  M a i n  R o a d s  o f  New S o u t h  W a l e s  h a s  proposed 

t w o  a l t e r n a t i v e  c o r r i d o r s  f o r  t h e  S y d n e y - N e w c a s t l e  Freeway 

( F r e e w a y  N o .  3)  b e t w e e n  M o u n t  W h i t e  a n d  S o m e r s b y  (Map 1.1). 

C o r r i d o r  1 w o u l d  d i v e r g e  f r o m  t h e  e x i s t i n g  Sydney-Newcastle 

F r e e w a y  s o m e  3km S o u t h  o f  C a l g a ,  w h i l e  c o r r i d o r  2 w o u l d  leave 

a t  C a l g a .  T h e  t w o  c o r r i d o r s  r e - j o i n  a t  D e b e n h a m  R o a d ,  about 

3km N o r t h  o f  Kariong. 

C o r r i d o r  1 w o u l d  c r o s s  Mooney  M o o n e y  C r e e k  j u s t  N o r t h  of 

N a t i v e  D o g  B a y .  T h e  b r i d g e  w o u l d  b e  a b o u t  5 6 0  metres 

l o n g  w i t h  i t s  d e c k  s o m e  3 5  m e t r e s  a b o v e  w a t e r  l e v e l .  There 

w o u l d  b e  e l e v e n  c u t s  a n d  t e n  f i l l s  a l o n g  t h i s  corridor 

b e t w e e n  M o u n t  W h i t e  a n d  M o u n t  P e n a n g ,  a s  s h o w n  i n  Map 1.2. 

C o r r i d o r  2 w o u l d  c r o s s  Mooney  M o o n e y  C r e e k  a b o u t  o n e  kilometre 

N o r t h  o f  t h e  p r e s e n t  P a c i f i c  H i g h w a y  b r i d g e .  T h e  b r i d g e  would 

b e  a b o u t  5 8 0  m e t r e s  l o n g  w i t h  a d e c k  s o m e  7 7  m e t r e s  a b o v e  water 

l e v e l .  I t  w o u l d  t h u s  b e  o f  s i m i l a r  l e n g t h  t o  t h a t  proposed 

f o r  c o r r i d o r  1 b u t  w o u l d  b e  s e t  c o n s i d e r a b l y  h i g h e r  o v e r  the 

c r e e k .  T h e r e  w o u l d  b e  s i x  c u t s  a n d  s i x  f i l l s  a l o n g  t h i s  corri- 

d o r  b e t w e e n  C a l g a  a n d  M o u n t  P e n a n g  (Map 1.2). 

T h e  D e p a r t m e n t  o f  M a i n  R o a d s  a s k e d  t h e  C e n t r e  f o r  Environmental 

S t u d i e s ,  M a c q u a r i e  U n i v e r s i t y  t o  e s t a b l i s h  w h a t  i m p a c t s ,  if 

a n y ,  t h e s e  a l t e r n a t i v e  f r e e w a y  r o u t e s  w o u l d  h a v e  o n  t h e  verte- 

b r a t e  f a u n a  a n d  s u g g e s t  m e a s u r e s  f o r  t h e i r  m i t i g a t i o n .  The 

s t u d y  w a s  t o  b e  d o n e  o v e r  t h r e e  s e a s o n s  - w i n t e r ,  s p r i n g  and 

s u m m e r .  T h e  D e p a r t m e n t  a l s o  r e q u e s t e d  t h a t  p r i o r i t y  b e  given 

t o  s t u d i e s  a l o n g  s e c t i o n s  A-B a n d  D - E  o f  t h e  t w o  corridors, 

w i t h  a l o w e r  p r i o r i t y  t o  s e c t i o n s  B - C  a n d  E - C  respectively 

(Map 1.1). 
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C o n s e q u e n t  t o  t h i s  r e q u e s t ,  t h e  C e n t r e  f o r  Environmental 

S t u d i e s  a p p o i n t e d  D r .  J o h n  B r o a d b e n t  a s  S e n i o r  Investigator 

f o r  t h e  s t u d y  a n d  I a n  C r a n w e l l  a s  A s s i s t a n t  Investigator. 
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S t u d y  G r o u p ,  D e p a r t m e n t  o f  M a i n  R o a d s ,  f o r  their 

c o n t i n u i n g  i n t e r e s t  a n d  h e l p  w i t h  t h e  study. 

G. P o w e r  o f  t h e  F o r e s t r y  C o m m i s s i o n  o f  N . S . W .  f o r  his 

a d v i c e  o n  t h e  l o g g i n g  h i s t o r y  o f  t h e  s t u d y  area. 

K .  P u l l e y  a n d  R .  L a w r e n c e  o f  t h e  C e n t r e  f o r  Environmental 

S t u d i e s ,  M a c q u a r i e  U n i v e r s i t y ,  f o r  m a k i n g  t h e  fish 

a n d  h y d r o l o g i c a l  s t u d i e s  a n d ,  t o  t h e  f o r m e r ,  for 

p r e p a r i n g  a r e p o r t  o n  t h e s e  studies. 

A .  R o s e  f o r  a d v i c e  o n  t h e  mammals  o f  B r i s b a n e  W a t e r  National 

Park. 

G .  S u c k l i n g  f o r  h e l p f u l  a d v i c e  o n  t h e  h a i r - s a m p l i n g  tube 

method. 

B .  V i l e  a n d  S t a f f  o f  t h e  H a w k e s b u r y  D i s t r i c t ,  N a t i o n a l  Parks 

a n d  W i l d l i f e  S e r v i c e  f o r  m a n y  h e l p f u l  d i s c u s s i o n s  a n d  advice. 

We p a r t i c u l a r l y  a c k n o w l e d g e  p r o v i s i o n  o f  t h e  information 

f r o m  w h i c h  Maps  5 . 7  a n d  7 . 5  w e r e  drawn. 

S t a f f  M e m b e r s  o f  M a c q u a r i e  U n i v e r s i t y  a n d  U n i v e r s i t y  o f  New 

S o u t h  W a l e s  l i b r a r i e s ,  p a r t i c u l a r l y  M. B a t e  o f  t h e  latter. 
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3. SUMMARY OF FAUNAL IMPACTS AND RECOMMENDATIONS 

The f o l l o w i n g  impacts  have been i d e n t i f i e d  by  t h e  study: 

(1) Freeway c o n s t r u c t i o n  a long c o r r i d o r  I 

may cause t h e  l o s s  o r  m o d i f i c a t i o n  of 

some 330 hec tares  o f  w i l d l i f e  habitat 
i n c l u d i n g  some 130 hec ta re s  o f  Brisbane 

Water Nat ional  Park ( see  7 . 1 ) .  Free- 

way c o n s t r u c t i o n  along c o r r i d o r  2 may 
cause t h e  l o s s  o r  m o d i f i c a t i o n  o f  some 
190 hec tares  o f  w i l d l i f e  h a b i t a t ,  in- 
c l u d i n g  some 120 h e c t a r e s  o f  t h e  proposed 

Northern e x t e n s i o n  t o  Brisbane Water 
Na t iona l  Park. 

(2) Fauna l ly  important  areas  a f f e c t e d  by one 
o r  b o t h  freeway c o r r i d o r s  are: 

(a )  Closed f o r e s t ,  which suppor ted  - totally 

o r  l a r g e l y  - s e v e r a l  s p e c i e s  o f  birds, 
r e p t i l e s  and mammals ( see  7 . 1 . 1 ) .  About 

8 ha o f  t h i s  h a b i t a t  l i e  w i t h i n  corri- 
dor  1, Less than one hec tare  i n  c o r r i d o r  2. 

(b) Cool m o i s t  open f o r e s t ,  which suppor ted  a 
p a r t i c u l a r l y  d i v e r s e  av i fauna  ( see  7.1.2). 
Th i s  h a b i t a t  was a l s o  favoured  by  total 
b i r d  migrants ,  con ta ined  impor tan t  feeding 

s i t e s  f o r  the  Glossy Black  and Yellow- 
t a i l e d  Black  Cockatoos and provided 
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h a b i t a t  f o r  t h e  Red-browed Treecreeper. 
About  50 ha o f  t h i s  h a b i t a t  l i e s  within 
c o r r i d o r  1 ,  and about  20 ha i n  c o r r i d o r  2. 

(c)  Mangroves, which p lay  an e s s e n t i a l  r o l e  in 

e s t u a r i n e  ecosystems (see 7 . 1 . 3 ) .  About 

13% o f  t h e  t o t a l  mangrove s t a n d  i n  Mooney 
Mooney Creek l i e s  w i t h i n  c o r r i d o r  1 ,  con- 
s i d e r a b l y  l e s s  than 1% w i t h i n  c o r r i d o r  2. 

(d) Closed Heathland, s p e c i f i c a l l y  t h e  stand 
surrounding s i t e  1 .10 (see  7 . 1 . 4 )  i n  corri- 

dor  1. Two b i r d  s p e c i e s  cons idered  r a r e  or 
l o c a l  i n  t h e  Sydney r eg ion  - t he  Brown Quail 

c o t u r n i x  a u s t r a l i s  and Tawny-crowned Honey- 
e a t e r  P h y l i d o n y r i s  m e l a n o p s  were observed 

near  t h i s  s t u d y  s i t e  wh i l e  t h e  l a t t e r  species 

was a l s o  observed  near s i t e  1 . 1 7 .  (See also 

Par t  2 o f  t h i s  report). 

(e) Sand-mined areas  bes ide  Mooney Mooney Creek, 

which suppor ted  large popu la t ions  o f  at 
l e a s t  s even  d i f f e r e n t  f r o g  s p e c i e s  - two 
o f  which were n o t  recorded elsewhere in 

t h e  s t u d y  area  (see 7.1.5). 

(3) Fragmentation o f  h a b i t a t  may w e l l  be t h e  most  signifi- 

c a n t  impact  o f  freeway c o n s t r u c t i o n  (see  7.2). 

Current  t h e o r i e s  on minimal v i a b l e  populations 

coup led  w i t h  t h e  known s p a t i a l  needs o f  some 
s p e c i e s  would s u g g e s t  t h a t  c o n s t r u c t i o n  o f  the 

freeway may j e o p a r d i s e  t h e  f u t u r e  s u r v i v a l  of 

most  l a r g e r  mammals recorded from Brisbane Water 
Na t iona l  Park and i t s  proposed ex t ens ion .  The 



e x t e n t  o f  t h i s  impact would be  s i m i l a r  regardless 

o f  which c o r r i d o r  i s  chosen. 

(4) W i l d l i f e  m o r t a l i t y  through vehicle-wildlife 

c o l l i s i o n s  may be expec ted  t o  occur when 

freeway c o n s t r u c t i o n  i s  complete ( see  7 . 3 ) .  The 
importance o f  t h i s  impact i s  hard t o  assess 
a l though  t h e  i s o l a t i o n  o f  Brisbane Water 
Na t iona l  Park and i t s  proposed extension 
from o t h e r  areas  o f  n a t u r a l  v e g e t a t i o n  - and 

hence sources  o f  f auna /  rep len i shmen t  - could 

make i t  significant. 

(5) Eros ion  dur ing  and a f t e r  freeway construction 

c o u l d  have a s i g n i f i c a n t  impact  on a q u a t i c  eco- 
s y s t ems ,  through sed imen ta t ion  i n  P i l e s  and 

Mooney Mooney Creeks ( see  7 . 4 ) .  Oys t e r  beds 

downstream o f  t h e  s tudy  area  c o u l d  be  adversely 

a f f e c t e d .  The e x t e n t  o f  t h i s  impact  may be 

s i m i l a r  whichever c o r r i d o r  i s  chosen. 

(6) The p r e d i c t a b l y  heavy t r a f f i c  f l o w  rates 
a long  t h e  completed freeway w i l l  r e s u l t  in 

p o l l u t i o n  o f  nearby ecosystems ( see  7.5). 
I n c r e a s e d  l e v e l s  o f  l ead  and o t h e r  substances 

may be expec ted  i n  s o i l ,  p l a n t s  and animals 

c l o s e  t o  t h e  freeway w h i l e  nearby waterways 

may r e c e i v e  bo th  a c c i d e n t a l  s p i l l a g e  and 
v e h i c l e - d e r i v e d  p o l l u t a n t s  f rom t h e  free- 

way. The environmental  e f f e c t s  o f  these 

p o l l u t a n t s  are  n o t  w e l l  understood. 

(7) The proposed c u t - a n d - f i l l  method o f  construc- 
t i o n  i s  l i k e l y  t o  a l t e r  t h e  hydrogeo logy 

o f  catchments w i t h  consequent  impacts  on 
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t h e  f l o r a  and fauna (see  7 . 6 ) .  Two specific 

examples o f  t h i s  impact  are  the  e f f e c t  of 
f i l l s  on wa ter  movement through individual 

catchments  and t h e  d i s r u p t i o n  t o  water  move- 
ment o v e r  sha le  beds w i t h i n  t h e  Hawkesbury 
Sandstone caused by  c u t t i n g s .  Th i s  latter 
impact  may be  e s p e c i a l l y  important  since 

some upland swamps probably  r e l y  on this 

wa te r  f l o w  f o r  t h e i r  e x i s t e n c e .  There is 

i n s u f f i c i e n t  i n format ion  t o  a s s e s s  the 

r e l a t i v e  hydrogeologic  impacts o f  t h e  two 
proposed r o u t e s ,  a l though  t h e  f a c t  that 
c o r r i d o r  1 c r o s s e s  s e v e r a l  more moderate- 
s i z e d  c r e e k s  than does  cor r idor  2 would 

s u g g e s t  t h a t  t h i s  c o r r i d o r  w i l l  have the 

l a r g e r  impact. 

(8) Cons t ruc t ion  o f  t h e  proposed freeway along 

c o r r i d o r  1 may i n c r e a s e  t h e  inc idence  of 

f i r e  i n  a p r e v i o u s l y  unroaded p a r t  o f  Bris- 
bane Water Na t iona l  Park ( see  7 . 7 ) .  Con- 
s t r u c t i o n  a long  c o r r i d o r  2 cou ld  - especially 

i f  t h e  P a c i f i c  Highway between Calga and 

Kariong was c l o s e d  t o  general  t r a f f i c  - 
a c t u a l l y  l e s s e n  t h e  l i k e l i h o o d  o f  road-related 

f i r e s  i n  t h e  area. 

(9) The proposed freeway may c o n s t r a i n  t h e  ability 

o f  fauna t o  respond t o  f i r e  o r  drought, 

e s p e c i a l l y  i f  f i r e  and drought r e f u g e s  occur 
p r i n c i p a l l y  on one o r  o t h e r  s i d e  o f  t h e  proposed 

freeway c o r r i d o r s  ( s e e  7.7 and 7.8). 

(10) Dust genera t i on  may, by  a f f e c t i n g  t h e  photo- 
s y n t h e t i c  e f f i c i e n c y  o f  nearby vegetation, 
have a t r a n s i e n t ,  v e r y  l o c a l  and limited 

impact  on t h e  fauna  (see  7.9.2). 
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(11) Disposal  o f  c o n s t r u c t i o n  was tes  t o x i c  to 
v e g e t a t i o n  and w i l d l i f e  may have an impact, 
p a r t i c u l a r l y  i f  t he se  subs tances  reach 
f l o w i n g  water  ( see  7.9.3). 

(12) The proposed freeway may f a c i l i t a t e  access 
t o  Brisbane Water Na t iona l  Park and its 

proposed e x t e n s i o n  by  i n t roduced  mammals 

and b i r d s ,  e s p e c i a l l y  i f  areas  c l e a r e d  di.ring 

c o n s t r u c t i o n  are  r e p l a n t e d  w i t h  exotic 

s p e c i e s  (see  7.9.4). 

The adverse  f a u n a l  impacts  d e s c r i b e d  above shou ld  be  largely 

m i t i g a t e d  by  adopt ion o f  t h e  f a l l o w i n g  practices: 

(1) Cons t ruc t ion  o f  t he  freeway a long c o r r i d o r  2 (slight- 
l y  mod i f i ed  i f  necessary)  r a t h e r  than  c o r r i d o r  1, 
t o  d i s t u r b  l e s s  f auna l  h a b i t a t ,  affect 

f e w e r  f a u n a l l y - i m p o r t a n t  areas  and lessen 
hydro log ica l  impacts ( see  8.2). 

(2) Minimal c learance  o f  n a t u r a l  v e g e t a t i o n  before 

c o n s t r u c t i o n  and r e p l a n t i n g  o f  c l e a r e d  areas 
w i t h  l o c a l  p l a n t  s p e c i e s  a f t e r  construction 

( s e e  8 . 3 ) ,  t o  main ta in  t h e  integrity 

o f  t h e  e x i s t i n g  v e g e t a t i o n  and i t s  va lue  as 
f d u n a l  h a b i t a t ,  o b v i a t e  t h e  need  t o  apply 

h e r b i c i d e s  and f e r t i l i s e r s ,  g r e a t l y  lessen 

i f  n o t  e l i m i n a t e  mowing, and discourage invasion 

by  fauna a l i e n  t o  the  area. 
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(3) S e l e c t i o n  o f  a b r idge  des ign  f o r  Mooney 

Mooney Creek c r o s s i n g  t h a t  would n o t  hinder 

w i l d l i f e  movement beneath the  br idge  by 
S t r u c t u r a l  members (see  8.4). 

(4) Minimal d i s tu rbance  o f  v e g e t a t i o n  beneath 

t h e  proposed b r i d g e  c r o s s i n g  ( e . g .  by 

c learance ,  access  roads,  m a t e r i a l s  dumps, 

machinery parks )  and prompt revegetation 

o f  any d i s t u r b e d  areas  ( see  8.4). 

(5) Use o f  c u l v e r t s  o f  s u b s t a n t i a l  dimensions or, 
p r e f e r a b l y ,  b r i d g e s  i n s t e a d  o f  f i l l s  t o  cross 
waterways i n  f a u n a l l y  s i g n i f i c a n t  areas  and 

through Brisbane Water Nat ional  Park o r  its 
proposed Northern e x t e n s i o n  g e n e r a l l y  (see 

8 . 4  and 8 . 5 . 3 ) .  T h i s  p r a c t i c e  w i l l  mitigate 
t h e  l i k e l y  adverse  impacts  o f  t h e  f reeway on 
t h e  v i a b i l i t y  o f  large  mammal populations, 
f a u n a l  movement i n  response t o  f i r e  and drought, 
c r e e k  ecology  and var ious  hydro log ica l  factors. 

(6) Closure o f  t h e  P a c i f i c  Highway between Calga and 
K a r i o n g  when freeway c o n s t r u c t i o n  i s  complete, 

a p a r t  f rom a c c e s s  t o  p r o p e r t i e s  along Mooney 
Mooney Creek and f o r  f i r e - f i g h t i n g  purposes .  This 

measure s h o u l d  l e s s e n  t h e  inc idence  o f  r o a d  kills 
( see  8 . 4 )  and r o a d - r e l a t e d  f i r e s  ( see  8.7). 

(7) Care fu l  c o n t r o l  o f  e ros ion  dur ing  and after 
freeway c o n s t r u c t i o n .  S p e c i f i c  recommendations 
g i v e n  i n  s e c t i o n  8 . 5 . 1  shou ld  minimise  this, 
p o t e n t i a l l y  s e v e r e ,  impact on t h e  a q u a t i c  eco- 
sys tems  o f  P i l e s  and Mooney Mooney Creeks and 
t h e i r  tributaries. 
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(8) Dispersa l  o f  r u n o f f  wa ters  l o c a l l y  within 

t h e  freeway c o r r i d o r  r a t h e r  than v i a  the 
c r e e k s  ( see  8 . 6 ) ,  t o  b o t h  l e s s e n  t h e  scouring 
and e r o s i v e  e f f e c t s  o f  i n c r e a s e d  w a t e r  flows 

i n  t h e s e  c reeks  and p r e v e n t  t h e i r  pollution 

by  v e h i c l e - r e l a t e d  p o l l u t a n t s  and accidental 

spillage. 

(9) Con t ro l l ed  burning o f  v e g e t a t i o n  within 

t h e  freeway c o r r i d o r  i n  co -opera t ion  w i t h  the 
Nat iona l  Parks and W i l d l i f e  S e r v i c e ,  to 

p r e v e n t  t h e  spread o f  f i r e s  o r i g i n a t i n g  from 
t h e  freeway i n t o  t h e  Na t iona l  Park and its 
proposed e x t e n s i o n  ( see  8.7). 

(10) Closure o f  freeway t o  t r a f f i c  s h o u l d  severe 
f i r e s  f o r c e  w i l d l i f e  on to  t h e  road (see  8.7). 

(11) Control  o f  d u s t  during c o n s t r u c t i o n  t o  minimise 

t h e  probably smal l  and t r a n s i e n t  impact  this 

may have on nearby v e g e t a t i o n  ( see  8.8). 

(12) Care fu l  r e g u l a t i o n  and d i s p o s a l  o f  construction 

m a t e r i a l s  t o x i c  t o  w i l d l i f e  and vegetation 

( see  8.9). 

(13) Explanat ion  o f  a l l  m i t i g a t i o n  procedures  adopted 

t o  s t a f f  and c o n t r a c t o r s ,  s o  t h a t  t h e  rationale 

beh ind  such p r a c t i c e s  i s  c l e a r  ( see  8.1). 

(14) Monitoring o f  m i t i g a t i o n  procedures  during 

and  a f t e r  c o n s t r u c t i o n ,  t o  a s s e s s  their 
e f f e c t i v e n e s s  and t o  prompt ly  implement 

any necessary  remedial  a c t i o n  ( see  8.1). 
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(15) Close co -opera t ion  w i t h  the  Nat iona l  Parks 
and W i l d l i f e  S e r v i c e ,  t o  minimise a l l  adverse 
environmental  impacts  dur ing  c o n s t r u c t i o n  of 
t h e  proposed freeway through Brisbane Water 
Na t iona l  Park o r  i t s  proposed extension. 
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4.  WILDLIFE-HIGHWAY INTERRELATIONSHIPS — LITERATURE 
REVIEW 

4 .1  Introduction 

H i g h w a y s  a r e  v i t a l  t o  m o d e r n  s o c i e t y ,  f o r  t h e y  a r e  a major 

f a c t o r  i n  a c h i e v i n g  a n d  s u s t a i n i n g  t h e  h i g h  s t a n d a r d s  of 

l i v i n g  t o  w h i c h  t h i s  s o c i e t y  h a s  b e c o m e  a c c u s t o m e d .  How- 

e v e r ,  i t  i s  n o t  e n o u g h  t o  c o n s i d e r  h i g h w a y  c o n s t r u c t i o n  on 

e n g i n e e r i n g  f a c t o r s  a l o n e .  O t h e r  c r i t e r i a  - s u c h  as 

s a f e t y ,  a e s t h e t i c s ,  a n d  e f f e c t s  o n  t h e  s o c i a l  a n d  natural 

e n v i r o n m e n t  a r e  m a t t e r s  o f  i n c r e a s i n g  p u b l i c  concern. 

H i g h w a y s  a r e  o n e  o f  m a n ' s  m o r e  v i s i b l e  i m p a c t s  o n  t h e  natural 

e n v i r o n m e n t .  I n  t h e  U n i t e d  S t a t e s ,  f o r  i n s t a n c e ,  there 

w e r e  a l m o s t  4 m i l l i o n  m i l e s  o f  r u r a l  a n d  m u n i c i p a l  h i g h w a y s  and 

s t r e e t s  i n  1 9 7 3  - m o r e  t h a n  o n e  m i l e  o f  r o a d  f o r  e v e r y  square 

m i l e  o f  l a n d  ( U . S .  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ,  1 9 7 3 ) .  As 

e a r l y  a s  1 9 4 3 ,  v a n  D e r s a l  c a l c u l a t e d  t h a t  2 0  m i l l i o n  acres 

( a b o u t  1%) o f  t h e  t o t a l  l a n d  a r e a  o f  t h e  U n i t e d  S t a t e s  (1,903 

m i l l i o n  a c r e s )  w e r e  c o m m i t t e d  t o  h i g h w a y s  a n d  r o a d s .  T h e  figure 

i s  l i k e l y  t o  b e  h i g h e r  t o d a y .  J o r d a n  ( 1 9 6 8 ) ,  i n  a n  a c c o u n t  of 

N o r t h  A m e r i c a ' s  d e v e l o p i n g  i n t e r s t a t e  h i g h w a y  s y s t e m  i n  t h e  late 

1 9 6 0 ' s ,  o b s e r v e d  that: 

" T h e  s u p e r - r o a d s  a r e  g o b b l i n g  u p  1 . 6  m i l l i o n  acres 

f o r  r i g h t  o f  w a y  - a n  a r e a  l a r g e r  t h a n  t h e  S t a t e  of 

D e l a w a r e .  E n o u g h  m a t e r i a l  i s  b e i n g  e x c a v a t e d  to 

b u r y  C o n n e c t i c u t  k n e e - d e e p .  T h e  s a n d ,  g r a v e l ,  and 

s t o n e  g o i n g  i n t o  t h e  r o a d s  w o u l d  b u i l d  a w a l l  9 

f e e t  t h i c k  a n d  5 0  f e e t  h i g h  a r o u n d  t h e  e n t i r e  world." 

I n  A u s t r a l i a ,  t h e r e  w e r e  s o m e  8 4 0 , 0 0 0  k i l o m e t r e s  o f  roads 

o p e n  t o  g e n e r a l  t r a f f i c  b y  m i d - 1 9 7 6 ,  1 9 0 , 0 0 0  o f  w h i c h  were 

i n  New S o u t h  W a l e s  ( A u s t r a l i a n  B u r e a u  o f  S t a t i s t i c s ,  1978). 
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T h e s e  f i g u r e s  s u f f i c e  t o  c o n v e y  s o m e  i d e a  o f  t h e  h u g e  iM- 

p a c t s  t h a t  h i g h w a y  s y s t e m s  h a v e  o n  t h e  n a t u r a l  environment. 

F o r  m a n y ,  t h e  m o s t  t a n g i b l e  e v i d e n c e  o f  t h i s  i s  t h e  dead 

a n i m a l s  a l o n g  o u r  h i g h w a y s .  A U . S .  F i s h  a n d  W i l d l i f e  Ser- 

v i c e  b i o l o g i s t  e s t i m a t e d  t h a t  s o m e  5 7  m i l l i o n  b i r d s  are 

k i l l e d  e a c h  y e a r  o n  t h e  h i g h w a y s  o f  t h e  U n i t e d  States 

( A l d r i c h ,  1 9 7 5 ) .  W h i l e  t h e r e  i s  i n a d e q u a t e  i n f o r m a t i o n  on 

w i l d l i f e  m o r t a l i t y  o n  A u s t r a l i a n  r o a d s  ( v a n  G e s s e l ,  1972; 

V e s t j e n s ,  1 9 7 3 ;  D i s n e y  & F u l l a g a r ,  1 9 7 8 ) ,  i t  m a y  b e  that 

a t  l e a s t  a m i l l i o n  b i r d s  a n d  a t h i r d  o f  a m i l l i o n  mammals 

a r e  k i l l e d  a n n u a l l y  o n  o u r  r o a d s .  W h e t h e r  t h i s  i m p a c t  has 

a l a s t i n g  e f f e c t  o n  w i l d l i f e  p o p u l a t i o n s  i s  unknown. 

E v e n  a f t e r  t h e i r  u s e  f o r  t r a n s p o r t a t i o n  c e a s e s ,  roadways 

m a y  i n f l u e n c e  t h e  e n v i r o n m e n t  f o r  m i l l e n i a .  I n  France, 

f o r  i n s t a n c e ,  a d i s t i n c t i v e  s t r i p  o f  v e g e t a t i o n  extends 

t h r o u g h  t h e  f o r e s t  b e t w e e n  O r l e a n  a n d  S e n s .  T h i s  60-foot 

w i d e  b a n d  d e f i n e s  t h e  p a t h  o f  a n  a n c i e n t  Roman Road. 

L i m e s t o n e  s l a b s  u s e d  i n  i t s  c o n s t r u c t i o n  h a v e  f o r m e d  an 

a l k a l i n e  s o i l  ( p H 7 . 3  t o  8 . 0 ) ,  c o n t r a s t i n g  w i t h  a c i d  pod- 

z o l i c  s o i l s  ( p H 3 . 0  t o  4 . 5 )  c h a r a c t e r i s t i c  o f  t h e  area 

( M i l l e r e t ,  1 9 6 3 ) .  T h e  s u b s t a n t i a l  c u t s  t h r o u g h  Hawkes- 

b u r y  S a n d s t o n e  w h i c h  a r e  s u c h  a p r o m i n e n t  f e a t u r e  of 

t h e  e x i s t i n g  S y d n e y  t o  N e w c a s t l e  f r e e w a y  may a l s o  survive 

f o r  m a n y  m i l l e n i a  - p e r h a p s  l o n g  a f t e r  t h e i r  original 

p u r p o s e  h a s  passed. 

T h e s e  f e w  o b s e r v a t i o n s  m a k e  i t  c l e a r  t h a t  h i g h w a y s  can 

h a v e  a c o n s i d e r a b l e  i m p a c t  o n  t h e  n a t u r a l  environment. 

H i g h w a y  a u t h o r i t i e s ,  i n  t h e  f u l l n e s s  o f  t h e i r  respon- 

s i b i l i t i e s  t o  t h e  c o m m u n i t y ,  s h o u l d  s e e k  t o  reconcile 

t h e i r  own a c t i v i t i e s  w i t h  t h e  n e e d s  o f  t h e  natural 

environment. 
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T h i s  r e v i e w  d e s c r i b e s  t h e  v a r i o u s  w a y s  i n  w h i c h  highways 

i n t e r a c t  h a r m f u l l y  w i t h  t h e  n a t u r a l  e n v i r o n m e n t .  These 

a r e  m a n i f o l d  a n d  o f t e n  s u b t l e :  m o s t  a r e  r e p r e s e n t e d  to 

a g r e a t e r  o r  l e s s e r  e x t e n t  i n  t h e  p r e s e n t  B r i s b a n e  Water 

s t u d y .  A t  t h e  s a m e  t i m e ,  t h e  w a y s  i n  w h i c h  t h e s e  impacts 

c a n  b e  m i t i g a t e d  a r e  a l s o  m a n y  a n d  v a r i e d ,  a n d  a sensitive 

a n d  t h o u g h t f u l  u n d e r s t a n d i n g  o f  t h e  e n v i r o n m e n t a l  issues 

i n v o l v e d  w i l l  d o  m u c h  t o  h e l p  t h e i r  s a t i s f a c t o r y  resolution. 

T h i s  r e v i e w  o w e s  m u c h  t o  t h e  s u b s t a n t i a l  w o r k  o f  Leedy 

( 1 9 7 5 )  o n  t h e  s a m e  subject. 

4 .2  Hydrological changes 

4.2.1 Introduction 

W a t e r  i s  t h e  s u s t e n a n c e  o f  l i f e ,  a n d  w a t e r w a y s  t h e  arteries 

o f  s u p p l y .  And y e t  man i s  c u r i o u s l y  n e g l i g e n t  o f  t h i s  vital 

r e s o u r c e ,  a s  t h e  s t a t e  o f  m o s t  u r b a n  w a t e r w a y s  testifies. 

H i g h w a y s ,  i n  common w i t h  o t h e r  c o n s t r u c t i o n  a c t i v i t i e s ,  can 

h a v e  m a j o r  h y d r o l o g i c a l  i m p a c t s .  M c E l r o y  e t  a l .  (1975), 

f o r  e x a m p l e ,  f o u n d  t h a t  t h e  r a t e  o f  e r o s i o n  f r o m  construction 

a c t i v i t i e s  w a s  a b o u t  2 , 0 0 0  t i m e s  t h a t  f r o m  u n d i s t u r b e d  forest 

a n d  w a s  m a t c h e d  i n  t h i s  r e s p e c t  o n l y  b y  e r o s i o n  f r o m  active 

s u r f a c e  m i n i n g .  T h e  i n c r e a s e d  r a t e  o f  s e d i m e n t a t i o n  in 

N a r r a b e e n  L a g o o n  i n  r e c e n t  y e a r s  h a s  b e e n  a t t r i b u t e d  primarily 

t o  c o n s t r u c t i o n  a c t i v i t i e s  i n  t h e  l a g o o n  c a t c h m e n t  (State 

P o l l u t i o n  C o n t r o l  C o m m i s s i o n ,  1 9 7 8 ) .  T h e  v e r y  n a t u r e  of 

h i g h w a y s  a l s o  c r e a t e s  m o r e  s p e c i f i c  h y d r o l o g i c a l  i m p a c t s  - 

s u c h  a s  t h o s e  r e l a t e d  t o  g r o u n d w a t e r ,  c h a n n e l i z a t i o n  and 

s t o r m w a t e r  runoff. 
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4.2.2 Erosion and sedimentation 

V i c e ,  Guy & F e r g u s o n  ( .1969) f o l l o w e d  e r o s i o n  patterns 

w i t h i n  a 4 . 5  m i l e 2  
c a t c h m e n t  s u b j e c t  t o  h i g h w a y  construc- 

t i o n .  T h e y  f o u n d  t h a t  a l t h o u g h  c o n s t r u c t i o n  activities 

a t  n o  t i m e  c o v e r e d  m o r e  t h a n  11% o f  t h e  c a t c h m e n t ,  they 

n e v e r t h e l e s s  c o n t r i b u t e d  85% o f  s e d i m e n t  l e a v i n g  the 

c a t c h m e n t .  T h e  c o n s t r u c t i o n  a c t i v i t i e s  p r o d u c e d  an 

e s t i m a t e d  6 9 , 4 0 0  t o n s  o f  s e d i m e n t  o v e r  a 3 - 4  y e a r  period. 

Wolman ( 1 9 6 4 )  f o u n d  t h a t  u p  t o  3 , 0 0 0  t o n s  o f  sediment 

w e r e  p r o d u c e d  f o r  e a c h  m i l e  o f  d i v i d e d  h i g h w a y  constructed 

i n  u r b a n  a r e a s  o f  M a r y l a n d ,  U . S . A .  B r i g g s  ( 1 9 6 9 )  cal- 

c u l a t e d  t h a t  i f  t h e  e r o d i n g  s e c t i o n s  o f  h i g h w a y s  i n  Wis- 

c o n s i n  w e r e  j o i n e d  e n d  t o  e n d ,  t h e y  w o u l d  e x t e n d  from 

M a d i s o n  t o  New Y o r k  a n d  b a c k  a c r o s s  t h e  c o n t i n e n t  to 

L o s  A n g e l e s .  T h e r e  w e r e  2 1 , 0 0 0  s e d i m e n t - p r o d u c i n g  sites 

o n  t h e  S t a t e ' s  8 7 , 0 0 0  m i l e s  o f  r o a d s  - a t o t a l  o f  3,711 

m i l e s  o f  b a r e  b a n k s .  U s i n g  a n  a v e r a g e  w i d t h  o f  1 6  feet, 

t h e i r  c o m b i n e d  a r e a  a m o u n t e d  t o  a l m o s t  7 , 3 0 0  a c r e s .  A 

f o l l o w - u p  s t u d y  b y  M a s s i e  & B u b e n z e r  ( 1 9 7 4 )  f o u r  years 

l a t e r ,  s h o w e d  a 20% d r o p  i n  t h e  t o t a l  a r e a  s u b j e c t  t o  e r o s i o n  - 

m a i n l y  t h r o u g h  i m p r o v e d  e r o s i o n  c o n t r o l  p r a c t i c e s  d u r i n g  new 

h i g h w a y  construction. 

I n  A u s t r a l i a ,  C o r d e r y  ( 1 9 7 6 )  s t u d i e d  s e d i m e n t  c h a n g e s  i n  a 

s m a l l  c r e e k  j u s t  S o u t h  o f  S y d n e y  b e f o r e ,  a n d  a b o u t  o n e  year 

a f t e r ,  c o n s t r u c t i o n  o f  a m a j o r  h i g h w a y  a c r o s s  i t s  catchment. 

T h e  c a t c h m e n t  h a d  a n  a r e a  o f  0 . 3 8  
km2 

a n d  t h e  h i g h w a y  and 

i t s  e m b a n k m e n t  o n  c o m p l e t i o n  o c c u p i e d  a b o u t  20% o f  this 

a r e a .  A l t h o u g h  s e d i m e n t  y i e l d s  w e r e  n o t  m e a s u r e d  during 

c o n s t r u c t i o n ,  o n e  y e a r  a f t e r  c o m p l e t i o n  t h e r e  w e r e  levees 

o f  f r e s h  s a n d  a t  l e a s t  5 0 c m  d e e p  o n  b o t h  b a n k s  a n d  extend- 

i n g  d o w n s t r e a m  a d i s t a n c e  o f  2km t o  t h e  c o n f l u e n c e  w i t h  a 

v e r y  m u c h  l a r g e r  s t r e a m .  T h e r e  w e r e  s a n d b a n k s  u p  t o  one 

a n d  a h a l f  m e t r e s  d e e p  a t  m i n o r  c o n f l u e n c e s  a l o n g  t h e  creek, 
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e x t e n d i n g  o v e r  h u n d r e d s  o f  s q u a r e  m e t r e s  o f  t h e  f o r m e r  flood 

plain. 

S e d i m e n t a t i o n  o f  t h i s  k i n d  c a n  h a v e  c o n s i d e r a b l e  e f f e c t s  on 

a q u a t i c  l i f e .  C o n g r e s s i o n a l  R e c o r d  i n  r e c e n t  y e a r s  contains 

n u m e r o u s  r e f e r e n c e s  t o  t h e  d e s t r u c t i o n  o f  t r o u t  f i s h e r i e s  in 

W e s t e r n  s t r e a m s  o f  t h e  U n i t e d  S t a t e s ,  c a u s e d  b y  e r o s i o n  and 

s e d i m e n t a t i o n  f r o m  h i g h w a y  c o n s t r u c t i o n  p a r a l l e l  t o  t h e  streams. 

S t u d i e s  b y  t h e  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e  s u g g e s t  t h a t  it 

m a y  t a k e  m a n y  y e a r s  t o  r e - e s t a b l i s h  t h e  e c o l o g y  o f  streams 

o n c e  t h e  b e n t h i c  l i f e  h a s  b e e n  d e s t r o y e d  b y  sedimentation. 

W h i t n e y  & B a i l e y  ( 1 9 5 9 )  f o u n d  t h a t  t h e  r e d u c t i o n  i n  game  fish 

c a u s e d  b y  h i g h w a y  c o n s t r u c t i o n  i n  a n  a r e a  o f  M o n t a n a  ranged 

f r o m  95% i n  b o t h  n u m b e r s  a n d  w e i g h t  o f  t h e  l a r g e - s i z e d  fish 

t o  85% i n  n u m b e r  a n d  76% i n  w e i g h t  o f  t h e  s m a l l - s i z e d  fish. 

I n  A u s t r a l i a ,  E l l w a y  & H e g e r l  ( 1 9 7 2 )  f o l l o w e d  t h e  e f f e c t s  of 

s e d i m e n t a t i o n  f r o m  s a n d  d r e d g i n g  o n  t h e  b e n t h o s  a n d  nekton 

o f  t h e  T w e e d  R i v e r  e s t u a r y  i n  n o r t h e r n  New S o u t h  W a l e s .  Three 

w e e k s  a f t e r  d r e d g i n g  b e g a n  a b o u t  70% o f  t h e  b e n t h i c  f l o r a  from 

t h e  d r e d g i n g  s i t e  t o  a p o i n t  450m d o w n s t r e a m  w a s  d e a d .  Sand 

r e m o v a l  o p e r a t i o n s  c e a s e d  a f t e r  f o u r  w e e k s  b u t  s e v e n  weeks 

a f t e r  t h e  s t a r t  t h e  b o t t o m  w a s  d e v o i d  o f  n e a r l y  a l l  sessile 

a n i m a l s  a n d  a l g a e .  T h e r e  w a s  a l s o  a m a r k e d  r e d u c t i o n  i n  the 

n u m b e r  o f  f i s h  s p e c i e s  a n d ,  f o r  m o s t  s p e c i e s ,  i n  t h e  number 

o f  i n d i v i d u a l s  a l s o .  T h e r e  w a s  some  r e g r o w t h  o f  a l g a e  and 

a n  i n c r e a s e  i n  f i s h  p o p u l a t i o n s  t h i r t e e n  w e e k s  a f t e r  t h e  commence- 

m e n t  o f  d r e d g i n g .  A f t e r  a b o u t  3 0  w e e k s  b o t h  b e n t h i c  a n d  fish 

p o p u l a t i o n s  s e e m e d  t o  h a v e  r e c o v e r e d .  A n a l o g o u s  e f f e c t s  t o  these 

m a y  b e  p r e d i c t e d  f r o m  u n c o n t r o l l e d  e r o s i o n  d u r i n g  h i g h w a y  construc- 

tion. 
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4.2.3 Groundwater 

P a r i z e k  ( 1 9 7 1 )  f o u n d  t h a t  t h e  p r e s e n c e  o f  d e e p  c u t s  and 

e x t e n s i v e  f i l l s  i n  h i g h w a y  c o n s t r u c t i o n s  c a n  p r o d u c e  a 

v a r i e t y  o f  t r a n s f o r m a t i o n s  o n  t h e  t e r r a i n  a n d  i n  t h e  hydro- 

g e o l o g i c  r e g i m e ,  i n c l u d i n g  t h e  b e h e a d i n g  o f  a q u i f e r s ,  devel- 

o p m e n t  o f  e x t e n s i v e  g r o u n d w a t e r  d r a i n s ,  d a m a g e  a n d  pollution 

o f  w a t e r  s u p p l i e s ,  c h a n g e s  i n  g r o u n d w a t e r  a n d  surface-water 

d i v i d e s  a n d  b a s i n  a r e a s ,  r e d u c t i o n  o f  i n d u c e d  s t r e a m b e d  in- 

f i l t r a t i o n  r a t e s ,  o b s t r u c t i o n  o f  g r o u n d w a t e r  f l o w ,  a n d  changes 

i n  r u n o f f  a n d  recharge. 

S u c h  c h a n g e s  i n  t h e  e x i s t i n g  p a t t e r n  o f  g r o u n d w a t e r  distribu- 

t i o n  c o u l d  c o n s i d e r a b l y  m o d i f y  t h e  a s s o c i a t e d  v e g e t a t i o n  and 

i t s  fauna. 

4.2.4 Channelization 

A h i g h w a y  c r o s s i n g  a s t r e a m  c a n  d i s t u r b  i t s  n a t u r a l  state, 

i n c r e a s e  f l o o d  p e a k s ,  c h a n g e  f l o w  p a t t e r n s ,  a n d  consequently 

o f t e n  r e q u i r e  t h e  e n l a r g e m e n t ,  r e l o c a t i o n  o r  r e a l i g n m e n t  of 

t h e  stream. 

S e v e r a l  a u t h o r s  h a v e  s t u d i e d  t h e  i m p a c t s  o f  c h a n n e l i z a t i o n  on 

a q u a t i c  a n i m a l s .  P l a t t s  ( 1 9 6 8 )  f o u n d  t h a t  t h e  r e s t r i c t i o n s  to 

p a s s a g e  a n d  a c c e s s  c a u s e d  b y  r o a d  c u l v e r t s  p r e v e n t e d  t h e  move- 

m e n t  o f  b o t h  a d u l t  a n d  j u v e n i l e  f i s h  b e t w e e n  t h e i r  r e a r i n g  and 

p r o d u c t i o n  a r e a s .  P a t r i c k  ( 1 9 7 3 )  f o u n d  t h a t  c h a n n e l i z a t i o n  can: 

a .  Remove  t h e  n a t u r a l  d i v e r s e  s u b s t r a t e  materials 

n e c e s s a r y  f o r  t h e  d e v e l o p m e n t  o f  m a n y  t y p e s  of 

a q u a t i c  organisms. 

b .  I n c r e a s e  s e d i m e n t  l o a d s  t h e r e b y  d e c r e a s i n g  light 

p e n e t r a t i o n  a n d  p r i m a r y  production. 
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c .  C r e a t e  a s h i f t i n g  b e d  l o a d  t h a t  i s  i n i m i c a l  to 

b o t t o m - d w e l l i n g  organisms. 

d .  S i m p l i f y  t h e  c u r r e n t  p a t t e r n  a n d  t h u s  eliminate 

h a b i t a t s  o f  d i v e r s e  currents. 

e .  L o w e r  t h e  s t r e a m  c h a n n e l  a n d  s o  d r a i n  adjacent 

swamp a r e a s  a n d  a q u i f e r s .  T h e s e  swamp areas 

m a y  h e l p  t o  m a i n t a i n  s t r e a m  f l o w  d u r i n g  times 

o f  l o w  p r e c i p i t a t i o n  a n d  m a y  a l s o  b e  important 

b r e e d i n g  o r  f e e d i n g  s i t e s  f o r  fauna. 

f .  L o w e r  t h e  s t a b i l i t y  o f  b a n k s ,  c a u s i n g  cave-ins 

a n d  l o s s  o f  t r e e s  a n d  o t h e r  o v e r h a n g i n g  vege- 

t a t i o n .  T h e s e  l a t t e r  c a n  b e  a n  i m p o r t a n t  source 

b o t h  o f  f o o d  a n d  s h a d e  t o  s t r e a m  life. 

T a r p l e e ,  L o u d e r  & W e b e r  ( 1 9 7 2 )  d e s c r i b e d  d e t r i m e n t a l  effects 

o f  s t r e a m  c h a n n e l i z a t i o n  o n  a q u a t i c  o r g a n i s m s  b u t  indicated 

t h a t ,  w i t h o u t  f u r t h e r  i n t e r f e r e n c e ,  a c o a s t a l  p l a i n  stream 

a n d  i t s  f i s h  p o p u l a t i o n  w i l l  r e t u r n  r e a s o n a b l y  n e a r  t o  its 

f o r m e r  condition. 

T h e  r a t e  o f  w a t e r  d i s c h a r g e  t h r o u g h  c u l v e r t s  i s  a l s o  a n  import- 

a n t  c o n s i d e r a t i o n ,  f o r  f l o w  c o n d i t i o n s  s h o u l d  a l l o w  f o r  the 

u p s t r e a m  p a s s a g e  o f  m i g r a t i n g  f i s h  a n d  o t h e r  f a u n a .  Dryden 

& J e s s o p  ( 1 9 7 4 ) ,  f o r  e x a m p l e ,  f o u n d  t h a t  w a t e r  velocities 

t h r o u g h  a c u l v e r t  u n d e r  t h e  D e m p s t e r  H i g h w a y  p r e v e n t e d  fish 

m i g r a t i o n  d u r i n g  4 0  d a y s  o f  t h e  y e a r .  T h e  U . S .  D e p a r t m e n t  of 

A g r i c u l t u r e ,  F o r e s t  S e r v i c e  ( C a l i f o r n i a  R e g i o n )  ( 1 9 7 4 ) ,  i n  an 

i n v e n t o r y  o f  f i s h  a n d  w i l d l i f e  h a b i t a t  i m p r o v e m e n t  n e e d s ,  noted 

that: 
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"Many f i s h e s  i n  t h e  c o u r s e  o f  t h e i r  life 

c y c l e ,  m i g r a t e  u p s t r e a m  a t  c e r t a i n  t i m e s  of 

t h e  y e a r  t o  r e a c h  s u i t a b l e  s p a w n i n g  o r  feed- 

i n g  a r e a s .  T h e i r  a c c e s s  t o  t h e s e  waters 

i s  o f t e n  p r e v e n t e d  b y  v a r i o u s  s t r e a m  cross- 

i n g  s t r u c t u r e s  i n s t a l l e d  b y  m a n ,  s u c h  as 

c u l v e r t s ,  w e i r s ,  d a m s ,  a n d  c e r t a i n  types 

o f  b r i d g e  a b u t m e n t s .  M o s t  s u c h  barriers 

c a n  b e  m o d i f i e d  a t  r e a s o n a b l e  e x p e n s e  to 

p r o v i d e  a d e q u a t e  f i s h  p a s s a g e .  Elimination 

o f  t h e s e  b a r r i e r s  i s  a n  i m p o r t a n t  factor 

i n  r e s t o r i n g  a n d  m a i n t a i n i n g  o u r  t r o u t  and 

s a l m o n  resources". 

T h e  w a y  i n  w h i c h  c h a n n e l i z a t i o n  c a n  l e a d  t o  t h e  drainage 

o f  a d j a c e n t  s w a m p l a n d s  h a s  b e e n  m e n t i o n e d  a l r e a d y .  An 

e x a m p l e  i s  p r o v i d e d  b y  t h e  U . S .  D e p a r t m e n t  o f  t h e  Interior, 

F i s h  a n d  W i l d l i f e  S e r v i c e  ( 1 9 7 3 ) ,  w h i c h  s a m p l e d  2 8 , 9 5 3  miles 

o f  h i g h w a y s  i n  W e s t e r n  M i n n e s o t a  a n d  f o u n d  t h a t  9 9 , 2 9 2  acres 

o f  a s s o c i a t e d  w e t l a n d s  h a d  b e e n  d r a i n e d  b y  channelization 

d u r i n g  h i g h w a y  construction. 

4.2.5 Stormwater runoff 

L a n y o n  ( 1 9 7 2 )  p o i n t e d  o u t  t h a t  w h i l e  h i g h l y  e f f i c i e n t  storm- 

w a t e r  d r a i n a g e  m a y b e  b e n e f i c i a l  t o  a h i g h w a y ,  i t  c a n  be 

d e t r i m e n t a l  t o  t h e  w a t e r w a y s  i n t o  w h i c h  t h e  r u n o f f  i s  dis- 

c h a r g e d .  T h e r e  a r e  t w o  r e a s o n s  f o r  t h i s .  On t h e  o n e  hand, 

t h e  f l o w  r a t e  m a y  b e  m u c h  g r e a t e r  t h a n  t h a t  w h i c h  occurred 

b e f o r e  h i g h w a y  c o n s t r u c t i o n ,  w i t h  c o n s e q u e n t  p r o b l e m s  of 

b a n k  e r o s i o n ,  i n c r e a s e d  s c o u r i n g  a n d  a s s o c i a t e d  changes 

i n  t h e  n a t u r e  o f  t h e  c r e e k b e d .  S u c h  i m p a c t s  c a n  h a v e  pro- 

f o u n d  e f f e c t s  o n  t h e  a s s o c i a t e d  fauna. 
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On t h e  o t h e r ,  s t o r m w a t e r  m a y  i n t r o d u c e  h i g h w a y  pollutants 

i n t o  t h e  w a t e r w a y .  N e w t o n ,  S h e p h a r d  & C o l e m a n  ( 1 9 7 4 ) ,  for 

e x a m p l e ,  f o u n d  t h a t  s t r e e t  r u n o f f  i n  O k l a h o m a  C i t y  w a s  a 

s i g n i f i c a n t  n o n - p o i n t  s o u r c e  o f  l e a d  i n  t h e  h e a d w a t e r s  of 

o n e  b r a n c h  o f  t h e  N o r t h  C a n a d i a n  R i v e r .  A m o r e  comprehen- 

s i v e  s t u d y  b y  H e d l e y  a n d  L o c k l e y  ( 1 9 7 5 )  s h o w e d  t h a t  the 

a n n u a l  d r a i n a g e  f r o m  3 6 , 0 0 0 m 2  
o f  a h e a v i l y - u s e d  highway 

i n  B r i t a i n  c o n t a i n e d  1 7 0  t o n n e s  o f  m o t o r  v e h i c l e  pollutants, 

7 6  t o n n e s  o f  r o c k s a l t  a n d  s u s p e n d e d  s e d i m e n t s  ( f r o m  salting 

o p e r a t i o n s )  a n d  t h r e e  t o n n e s  o f  i n d u s t r i a l  f a l l - o u t .  Among 

t h e  m o t o r  v e h i c l e - d e r i v e d  p o l l u t a n t s  w e r e  i r o n  ( f r o m  vehicle 

c o r r o s i o n ) ,  z i n c  ( f r o m  t y r e s  a n d  m o t o r  v e h i c l e  components), 

l e a d  ( f r o m  c a r  e x h a u s t s )  a n d  r u b b e r  ( f r o m  t y r e s ) .  Biochemi- 

c a l  o x y g e n  d e m a n d s  o f  t h e  r u n o f f  w a t e r  r a n g e d  f r o m  4 m g / 1  to 

64.5mg/l. 

V e h i c l e - d e r i v e d  p o l l u t a n t s  a r e  c o n s i d e r e d  m o r e  f u l l y  in 

s e c t i o n  4 . 4  below 

4.3  Habitat 

4.3.1 Loss or alteration 

H i g h w a y  c o n s t r u c t i o n  r e q u i r e s  t h e  c l e a r i n g ,  g r a d i n g  a n d  sur- 

f a c i n g  o f  l a r g e  a r e a s  o f  h a b i t a t ,  w h e t h e r  a g r i c u l t u r a l  land, 

f o r e s t  o r  g r a s s l a n d .  F o r  e x a m p l e ,  t h e  U . S .  C o u n c i l  o n  Environ- 

m e n t a l  Q u a l i t y  ( 1 9 7 4 )  e s t i m a t e d  t h a t  e a c h  m i l e  o f  interstate 

h i g h w a y  c a n  r e q u i r e  t h e  a l i e n a t i o n  o f  u p  t o  4 8  a c r e s  o f  wild- 

l i f e  h a b i t a t .  Way ( 1 9 7 0 ) ,  i n  t h e  U n i t e d  K i n g d o m ,  estimated 

t h a t  e a c h  m i l e  o f  m o t o r w a y  c o m m o n l y  r e q u i r e d  2 0  a c r e s  o f  land, 

w h i l e  Wolman  ( 1 9 6 4 )  f o u n d  t h a t  1 0 - 3 5  a c r e s  o f  l a n d  w e r e  dis- 

t u r b e d  f o r  e a c h  m i l e  o f  d i v i d e d  l a n d  h i g h w a y  c o n s t r u c t e d  in 

u r b a n  a r e a s  o f  M a r y l a n d ,  U.S.A. 
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4.3.2 Fragmentation 

T h e  r o l e  o f  h i g h w a y s  a s  a b a r r i e r  t o  a n i m a l  m o v e m e n t  i s  a 

m a t t e r  o f  i n c r e a s i n g  p u b l i c  c o n c e r n .  T h e  m o s t  detailed 

s t u d y  t o  d a t e  i s  t h a t  b y  O x l e y ,  F e n t o n  a n d  C a r m o d y  (1974), 

w h o  d e t e r m i n e d  b y  t r a p p i n g  a n d  d i r e c t  o b s e r v a t i o n  the 

w i l l i n g n e s s  o f  t w e l v e  s p e c i e s  o f  s m a l l  a n d  medium-sized 

f o r e s t  mammals  t o  c r o s s  e i g h t  r o a d s .  T h e  r o a d s  differed 

i n  t r a f f i c  v o l u m e  ( 4  t o  6 0 0  v e h i c l e s / h r ) ,  s u r f a c e  (gravel/ 

b i t u m e n ) ,  a n d  c l e a r a n c e  ( i . e .  t h e  d i s t a n c e  a n  a n i m a l  had 

t o  m o v e  b e t w e e n  f o r e s t  m a r g i n s  o n  c r o s s i n g  t h e  roadway). 

T h e  s t u d i e s  s u g g e s t e d  t h a t  c l e a r a n c e  r a t h e r  t h a n  traffic 

v o l u m e  o r  r o a d  s u r f a c e  w a s  t h e  m o s t  i m p o r t a n t  f a c t o r  in- 

h i b i t i n g  t h e  m o v e m e n t  o f  f o r e s t  mammals  a c r o s s  roads. 

S m a l l  f o r e s t  mammals  v e r y  s e l d o m  v e n t u r e d  o n  t o  roads 

w h e r e  t h e  d i s t a n c e  b e t w e e n  f o r e s t  m a r g i n s  e x c e e d e d  15 

m e t r e s .  W h i l e  m e d i u m - s i z e d  f o r e s t  mammals  ( e . g .  Snowshoe 

H a r e  L e p u s  a m e r i c a n a ,  P o r c u p i n e  E r e t h i o n  dorsatum, 

R a c o o n ,  P r o c y o n  l o t o r )  a p p e a r e d  r e l u c t a n t  t o  c r o s s  roads 

w i t h  a c l e a r a n c e  o f  m o r e  t h a n  2 0  m e t r e s ,  t h e y  would 

o c c a s i o n a l l y  c r o s s  m u c h  w i d e r  r o a d s  ( o v e r  9 3  metres). 

O x l e y  e t  a l .  ( 1 9 7 4 )  c o n c l u d e d  t h a t  d i v i d e d  h i g h w a y s  with 

c l e a r a n c e s  o f  9 0  m e t r e s  o r  m o r e  m a y  b e  a s  e f f e c t i v e  barriers 

t o  t h e  d i s p e r s a l  o f  s m a l l  f o r e s t  mammals  a s  b o d i e s  o f  fresh 

w a t e r  t w i c e  t h a t  width. 

I n  A u s t r a l i a ,  B a r n e t t ,  How a n d  H u m p h r e y s  ( 1 9 7 8 )  f o u n d  that 

c e r t a i n  s m a l l  mammals  a p p e a r  e v e n  m o r e  r e l u c t a n t  t o  cross 

r o a d s .  T h u s  t h e  F a w n - f o o t e d  M o s a i c - t a i l e d  R a t  M e l o m y s  cervi- 

n i p e s  d i d  n o t  c r o s s  a n  o l d  f i r e  t r a i l  3 m e t r e s  w i d e  "which 

h a d  l o n g  b e e n  c l o s e d  b y  f a l l e n  t r e e s ,  c o v e r e d  b y  l o w  ground 

v e g e t a t i o n  a n d  h a d  a s l i g h t  l i t t e r  c o v e r " .  E v e n  t h e  brown 

m a r s u p i a l  m o u s e  A n t e c h i n u s  s t u a r t i i  a n d  t h e  b u s h  r a t  Rattus 

f u s c i p e s  w e r e  r e l u c t a n t  t o  c r o s s  t h i s  t r a i l  a n d  o n l y  t h e  latter 

w a s  p r e p a r e d  t o  c r o s s  a 4 . 5 m  w i d e  u n s e a l e d  r o a d  ( w h i c h  carried 
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u p  t o  2 0  vehicles/day). 

Some l a r g e  mammals  a l s o  a p p e a r  r e l u c t a n t  t o  c r o s s  highways. 

W a r d  ( 1 9 7 3 ) ,  f o r  e x a m p l e ,  f o u n d  t h a t  e l k  w o u l d  n o t  c r o s s  an 

i n t e r s t a t e  h i g h w a y  i n  t h e  U n i t e d  S t a t e s .  R o a d s  m a y  also 

r e s t r i c t  t h e  m o v e m e n t  o f  s o m e  b i r d s .  T h u s  D i a m o n d  (1975) 

s t a t e d  that: 

"Many  s p e c i e s ,  e s p e c i a l l y  t h o s e  o f  t r o p i c a l  rain- 

f o r e s t s ,  a r e  s t o p p e d  b y  n a r r o w  d i s p e r s a l  barriers. 

F o r  s u c h  s p e c i e s  e v e n  a h i g h w a y  s w a t h  t h r o u g h  a 

r e s e r v e  c o u l d  h a v e  t h e  e f f e c t  o f  c o n v e r t i n g  one 

l a r g e  i s l a n d  i n t o  t w o  h a l f - s i z e d  islands". 

A h i g h w a y ,  b y  a c t i n g  a s  a b a r r i e r ,  m a y  s o  r e d u c e  t h e  effective 

s i z e  o f  a w i l d l i f e  r e f u g e  t h a t  e x t i n c t i o n  o f  s o m e  o f  t h e  associ- 

a t e d  f a u n a  may o c c u r  e i t h e r  t h r o u g h  s u c h  p h e n o m e n a  a s  f i r e ,  epi- 

d e m i c  d i s e a s e  o r  d r o u g h t  o r  t h r o u g h  l o s s  o f  g e n e t i c  viability. 

T h e  m a t t e r  o f  g e n e t i c  v i a b i l i t y  m a y  n e e d  e x p l a n a t i o n .  I t  is 

t r u e  t h a t  s m a l l  p o p u l a t i o n s  a r e  v i a b l e  i n  t h e  s e n s e  t h a t  they 

s u r v i v e  o v e r  m a n y  g e n e r a t i o n s .  I n d e e d  a n i m a l s  i n  z o o s  will, 

t h r o u g h  b r e e d i n g ,  m a i n t a i n  t h e i r  s p e c i e s  f o r  d e c a d e s .  How- 

e v e r  s u c h  p o p u l a t i o n s  l a c k  t h e  g e n e t i c  v a r i a b i l i t y  within 

t h e m  t o  a d a p t  t o  a c h a n g i n g  e n v i r o n m e n t ,  t o  c o n t i n u e  evolu- 

t i o n  a n d  t o  a v o i d  r a n d o m  e x t i n c t i o n  b y ,  s a y ,  t h e  introduction 

o f  a l e t h a l  m u t a t i o n .  G e n e t i c  v a r i a b i l i t y  p r e v e n t s  s u c h  catas- 

t r o p h e s ,  a n d  i n  i t s e l f  s e t s  a l o w e r  l i m i t  o n  p o p u l a t i o n  size. 

T h e r e  i s  n o  c o n s e n s u s  o n  how l a r g e  t h i s  m i n i m u m  p o p u l a t i o n  should 

b e .  M a i n  a n d  Y a d a v  ( 1 9 7 1 ) ,  w h o  s t u d i e d  k a n g a r o o  a n d  w a l l a b y  popu- 

l a t i o n s  o n  i s l a n d s  o f f  t h e  c o a s t  o f  W e s t e r n  A u s t r a l i a ,  concluded 

t h a t  2 0 0 - 3 0 0  a n i m a l s  c o n s t i t u t e d  a m i n i m u m  v i a b l e  population. 

T h e o r e t i c a l  s t u d i e s  o f  a n i m a l  p o p u l a t i o n  g e n e t i c s  h o w e v e r  suggest 

t h a t  t h e  m i n i m u m  b r e e d i n g  p o p u l a t i o n  o f  a n y  s p e c i e s  i s  a b o u t  1,000 
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i n d i v i d u a l s .  T o  a l l o w  f o r  n a t u r a l  f l u c t u a t i o n s  i n  popu- 

l a t i o n s  a n d  r e s t r i c t i o n s  e n f o r c e d  b y  s o c i a l  b e h a v i o u r ,  a 

f i g u r e  o f  a t  l e a s t  5 , 0 0 0  i n d i v i d u a l s  i s  g e n e r a l l y  consid- 

e r e d  a d e q u a t e  ( T y n d a l e - B i s c o e  & C a l a b y ,  1 9 7 5 ) .  Soule 

( 1 9 7 2 ) ,  f o r  e x a m p l e ,  f o u n d  s i g n i f i c a n t  l o s s  o f  genetic 

v a r i a b i l i t y  i n  p o p u l a t i o n s  o f  l i z a r d s  r a n g i n g  f r o m  several 

h u n d r e d  t o  s e v e r a l  t h o u s a n d  i n d i v i d u a l s ,  a n d  h e  concluded 

t h a t  p o p u l a t i o n s  i n  t h e  o r d e r  o f  1 0 , 0 0 0  w e r e  n e e d e d  to 

s e c u r e  l o n g  t e r m  r e t e n t i o n  o f  g e n e t i c  variability. 

I n  o r d e r  t o  d e t e r m i n e  t h e  a r e a s  n e e d e d  t o  s u p p o r t  viable 

p o p u l a t i o n s  o f  m a m m a l s ,  i t  i s  n e c e s s a r y  t o  k n o w  n o t  only 

t h e  m i n i m u m  p o p u l a t i o n  s i z e  n e e d e d  t o  m a i n t a i n  genetic 

v a r i a b i l i t y  b u t  a l s o  t h e  a r e a  r e q u i r e d  b y  e a c h  m e m b e r  of 

t h a t  p o p u l a t i o n  f o r  s u r v i v a l .  O n c e  a g a i n ,  t h i s  informa- 

t i o n  i s  s c a n t y  a n d  i n a d e q u a t e .  E d w a r d s  a n d  E a l e y  (1975) 

e s t a b l i s h e d  home  r a n g e s  f o r  t h e  Swamp W a l l a b y  W a l l a b i a  bi- 

c o l o r ,  a s p e c i e s  p r e s e n t  i n  B r i s b a n e  W a t e r  N a t i o n a l  Park, 

o f  b e t w e e n  4 . 5  h e c t a r e s  ( m a l e s )  a n d  7 . 2  h e c t a r e s  (females). 

W h i l e  t h e s e  r a n g e s  o v e r l a p  t o  s o m e  e x t e n t ,  t h e y  compare 

r e a s o n a b l y  w i t h  t h e  f i g u r e  o f  1 0  h e c t a r e s / a n i m a l  suggested 

b y  S l a t y e r  ( 1 9 7 5 )  f o r  t h e  G r e y  K a n g a r o o  M a c r o p u s  giganteus 

i n  t h e  h u m i d  a r e a s  o f  S o u t h - e a s t e r n  A u s t r a l i a .  T h e  Greater 

G l i d e r  S c h o i n o b a t e s  v o l a n s  n e e d s  a b o u t  1 . 2  hectares/animal 

( T y n d a l e - B i s c o e  & C a l a b y ,  1975). 

I f  we  a c c e p t  5 , 0 0 0  i n d i v i d u a l s  a s  t h e  m i n i m u m  population 

s i z e  f o r  l o n g - t e r m  s u r v i v a l ,  t h e n  t h e s e  f i g u r e s  suggest 

s u i t a b l e  h a b i t a t  r e q u i r e m e n t s  o f  2 2 , 5 0 0 - 3 6 , 0 0 0  h e c t a r e s  for 

swamp w a l l a b i e s  a n d  6 , 0 0 0  h e c t a r e s  f o r  G r e a t e r  Gliders. 

C a r n i v o r o u s  a n i m a l s  s u c h  a s  t h e  T i g e r  C a t ,  D a s y u r u s  maculatus 

h a v e  v e r y  m u c h  l o w e r  p o p u l a t i o n  d e n s i t i e s  t h a n  h e r b i v o r e s  of 

s i m i l a r  s i z e ,  a n d  m a y  t h u s  r e q u i r e  l a r g e r  a r e a s  s t i l l  for 

survival. 
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T h e  c o n s t r u c t i o n  o f  a m a j o r  h i g h w a y  a c r o s s  a n  a r e a  which, 

i n  i t s e l f ,  i s  l a r g e  e n o u g h  t o  s u s t a i n  v i a b l e  populations 

o f  i t s  a s s o c i a t e d  f a u n a ,  m a y  t h u s  l e a v e  a r e a s  t o o  small 

t o  s u p p o r t  some o f  t h a t  fauna. 

4.4  Pollution 

4.4.1 Lead from vehicle emissions 

T h e  b i o l o g i c a l  e f f e c t s  o f  v e h i c l e - d e r i v e d  l e a d  a r e  much- 

d i s c u s s e d  a n d  c o n t e n t i o u s .  C u r r e n t  k n o w l e d g e  w o u l d  suggest, 

t h o u g h ,  t h a t  l e a d  h a s  a t  m o s t  a l i m i t e d  i m p a c t  o n  wildlife 

n e a r  t o  m a j o r  highways. 

L e a d  i s  a d d e d  t o  p e t r o l  a s  t e t r a m e t h y l  a n d  t e t r a e t h y l  lead 

a t  r a t e s  o f  a b o u t  0 . 6 g / 1  i n  o r d e r  t o  i m p r o v e  combustion 

i n  v e h i c l e  e n g i n e s .  A f t e r  c o m b u s t i o n  s o m e  75% o f  t h i s  lead 

i s  e x h a u s t e d  t o  t h e  a t m o s p h e r e  a s  p a r t i c l e s  o f  l e a d  halide 

o r  c o m p l e x e s  o f  ammonium h a l i d e  a n d  l e a d  halide. 

E a r l i e r  t h i s  d e c a d e ,  some  3 0 0 , 0 0 0  t o n s  o f  l e a d  w e r e  being 

d i s c h a r g e d  a n n u a l l y  i n t o  t h e  a i r  o f  t h e  U n i t e d  S t a t e s  alone 

f r o m  t h e  e x h a u s t s  o f  m o t o r  v e h i c l e s  ( C r a i g  & B e r l i n ,  1971), 

w h i l e  i t  h a s  b e e n  e s t i m a t e d  i n  A u s t r a l i a  t h a t  6 , 0 0 0  t o n s  of 

l e a d  w e r e  u s e d  a s  a p e t r o l  a d d i t i v e  i n  1 9 7 1  ( N o l l e r  & Smythe, 

1974). 

Many s t u d i e s  s i n c e  t h e  e a r l y  1 9 6 0 ' s  h a v e  l a r g e l y  d e f i n e d  the 

p a t t e r n  o f  l e a d  d e p o s i t i o n  b e s i d e  h i g h w a y s  ( e . g .  W a r r e n  & 

D e l a v a u l t ,  1 9 6 0 ;  C a n n o n  & B o w l e s ,  1 9 6 2 ;  Chow,  1 9 7 0 ;  S i n g e r  & 

H a n s o n ,  1 9 6 9 ;  D a i n e s  e t  a l . ,  1 9 7 0 ;  L a g e r w e r f f  & S p e c h t ,  1970; 

M o t t o  e t  a l . ,  1 9 7 0 ;  S y l v e s t e r  & D e W a l l e ,  1 9 7 2 ;  T e r  H a a r ,  1970; 

M a c l e a n ,  H a l s t e a d  & F i n n ,  1 9 6 9 ;  Q u a r l e s ,  H a n e w a l t  & Odum, 1974). 

T h e s e  s t u d i e s  s h o w e d  that: 
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a .  L e a d  c o n c e n t r a t i o n s  a r e  h i g h e s t  i n  s o i l  immediately 

b e s i d e  a h i g h w a y  a n d  d e c r e a s e  e x p o n e n t i a l l y  with 

d i s t a n c e  s u c h  t h a t  t h e r e  i s  a t  l e a s t  50% decrease 

i n  l e v e l  s o m e  50m f r o m  t h e  r o a d .  E v e n  s o ,  t h e  areas 

o f  h a b i t a t  a f f e c t e d  b y  i n c r e a s e d  l e a d  l e v e l s  m a y  be 

c o n s i d e r a b l e  i n  n a t i o n a l  t e r m s .  S m i t h  ( 1 9 7 6 )  cal- 

c u l a t e d  t h a t ,  a s s u m i n g  t h e  i n f l u e n c e  o f  l e a d  extends 

f o r  50m o n  e i t h e r  s i d e  o f  a h i g h w a y ,  t h e  s i z e  of 

t h e  r o a d s i d e  e c o s y s t e m  i n  t h e  U . S . A .  w i t h  elevated 

l e a d  l e v e l s  m a y  a p p r o x i m a t e  3 . 0 4  x 
1 0 7  h e c t a r e s  or 

1 1 8 , 0 0 0  s q u a r e  miles. 

b .  I n  a d d i t i o n  t o  d i s t a n c e  f r o m  t h e  r o a d ,  n u m e r o u s  other 

f a c t o r s  c a n  d e t e r m i n e  l e a d  l e v e l s .  Among t h e  more 

i m p o r t a n t  o f  t h e s e  a r e  t r a f f i c  v o l u m e ,  p r o x i m i t y  to 

o t h e r  r o a d s ,  p r e v a i l i n g  w i n d s ,  t u r b u l e n c e ,  a n d  topo- 

graphy. 

c .  T h e  l e a d  i s  c o n c e n t r a t e d  i n  t h e  u p p e r m o s t  p o r t i o n  of 

r o a d s i d e  s o i l .  F r e q u e n t l y  t h e  l e a d  c o n t e n t  a t  10-15cm 

i s  o n l y  35% o r  l e s s  o f  t h a t  a t  0 - 5 c m ,  a l t h o u g h  this 

v a r i e s  w i t h  s o i l  conditions. 

d .  A l t h o u g h  t h e  l e a d  p a r t i c u l a t e s  p r o b a b l y  r e a c h  the 

s o i l  s u r f a c e  i n  t h e  r e l a t i v e l y  s o l u b l e  h a l i d e  form, 

t h e y  a p p e a r  t o  r e a c t  r a p i d l y  w i t h  e i t h e r  s o i l  anions 

( e . g .  p h o s p h a t e s ,  c a r b o n a t e s  a n d  e s p e c i a l l y  sulphates) 

o r  s o i l  o r g a n i c  a n d  c l a y  c o m p l e x e s  t o  b e c o m e  insoluble. 

T h i s  w o u l d  p r e c l u d e  r a p i d  m o b i l i t y  i n  t h e  s o i l  and 

r e s t r i c t  p l a n t  o r  m i c r o b i a l  uptake. 

T h e  b i o l o g i c a l  i m p l i c a t i o n s  o f  l e a d  a c c u m u l a t i o n  a l o n g s i d e  high- 

w a y s  a r e  s t i l l  b e i n g  a s s e s s e d .  I n  r e s p e c t  o f  r o a d s i d e  vegetation, 

i t  a p p e a r s  t h a t  l e a d  m a y  b e  a c c u m u l a t e d  f r o m  b o t h  t h e  a i r  a n d  soil. 
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C o n t a m i n a t i o n  o f  a b o v e  g r o u n d  p l a n t  p a r t s  f r o m  t h e  air 

m a y  b e  v i a  g r a v i t y  s e t t l i n g ,  i m p a c t i o n  o r  precipitation. 

T h e  r e l a t i v e  i m p o r t a n c e  o f  t h e s e  t r a n s f e r  m e c h a n i s m s  is 

u n c l e a r ,  b u t  t h e  f i r s t  i s  g e n e r a l l y  c o n s i d e r e d  t h e  most 

i m p o r t a n t .  C o n t a m i n a t i o n  f r o m  t h e  a i r  g e n e r a l l y  appears 

t o  b e  t o p i c a l  a s  i t  c a n  b e  l a r g e l y  r e m o v e d  b y  washing. 

P l a n t s  f r o m  c l o s e  t o  a h i g h w a y  h a v e  b e e n  f o u n d  w i t h  lead 

l e v e l s  o v e r  9 0 0  t i m e s  t h e  b a c k g r o u n d  l e v e l ,  a l t h o u g h  a 

m o r e  common f i g u r e  i s  5 0 - 2 0 0  times. 

S t u d i e s  i n  A u s t r a l i a  a n d  New Z e a l a n d  c o n f i r m  t h e  relevance 

o f  t h e s e  f i n d i n g s  o n  t h e  d i s t r i b u t i o n  o f  l e a d  n e a r  t o  high- 

w a y s  a n d  i t s  a c c u m u l a t i o n  i n  r o a d s i d e  v e g e t a t i o n  t o  these 

c o u n t r i e s  ( W y l i e  & B e l l ,  1 9 7 3 ;  N o l l e r  & S m y t h e ,  1 9 7 4 ;  David 

& W i l l i a m s ,  1 9 7 5 ;  W a r d ,  R e e v e s  & B r o o k s ,  1975). 

I n  r e s p e c t  o f  t h e  f a u n a ,  s e v e r a l  s t u d i e s  h a v e  b e e n  m a d e  on 

t h e  p o s s i b l e  e f f e c t s  o f  r o a d s i d e  l e a d  o n  e l e m e n t s  o f  the 

i n v e r t e b r a t e  f a u n a .  T h e  e x a m i n a t i o n  o f  n o n - s o i l ,  roadside 

i n s e c t s  a n d  s p i d e r s  h a s  g i v e n  v a r i a b l e  r e s u l t s  regarding 

l e a d  a c c u m u l a t i o n  ( M a u r e r ,  1 9 7 4 ;  G i l e s ,  M i d d l e t o n  & Grau, 

1 9 7 3 ;  W i l l i a m s o n  & E v a n s ,  1 9 7 3 ) .  T h e  s t u d i e s  o f  Price, 

R a t h c k e  & G e n t r y  ( 1 9 7 4 ) ,  h o w e v e r ,  s u g g e s t e d  t h a t  l e a d  up- 

t a k e  w a s  g r e a t e s t  a m o n g  t h o s e  s p e c i e s  w h i c h  p r e y e d  o n  other 

i n s e c t s ,  w h i l e  t h o s e  w h i c h  c h e w e d  p l a n t  p a r t s  o r  s u c k e d  sap 

c o n t a i n e d  p r o g r e s s i v e l y  l o w e r  l e a d  l e v e l s .  T h e s e  results 

i n d i c a t e d  t h a t  some  b i o l o g i c a l  c o n c e n t r a t i o n  o f  l e a d  through 

f o o d  c h a i n s  w a s  t a k i n g  p l a c e .  T h e  a u t h o r s  s u g g e s t e d  that, 

s i n c e  i n s e c t s  m a k e  a s i g n i f i c a n t  c o n t r i b u t i o n  t o  e n e r g y  flows 

t h r o u g h  e c o s y s t e m s ,  t h e i r  a b i l i t y  t o  c o n c e n t r a t e  l e a d  could 

p r o v e  h a r m f u l  t o  v e r t e b r a t e  p r e d a t o r s  l a t e r  i n  t h e  f o o d  chains. 

T h i s  v i e w  r e c e i v e d  some  s u p p o r t  f r o m  t h e  s t u d i e s  o f  earthworms 

a l o n g  t w o  M a r y l a n d  h i g h w a y s  b y  G i s h  & C h r i s t e n s e n  (1973). 

T h e s e  w o r k e r s  f o u n d  t h a t  t h e  e a r t h w o r m s  a c c u m u l a t e d  u p  to 

3 3 1 . 4 p p m  l e a d  a n d  c o n c l u d e d  t h a t  s u c h  l e v e l s  c o u l d  b e  t o x i c  to 
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a n i m a l s  w h i c h  f e d  o n  e a r t h w o r m s  ( e . g .  b i r d s ,  amphibians, 

r e p t i l e s ,  a n d  mammals). 

C o n c u r r e n t l y  w i t h  t h e s e  s t u d i e s ,  i n v e s t i g a t i o n s  h a v e  been 

m a d e  i n t o  t h e  e f f e c t s  o f  r o a d s i d e  l e a d  o n  v e r t e b r a t e  species, 

m o s t l y  s m a l l  m a m m a l s .  T h o s e  f o u n d  n e a r  t o  b u s y  highways 

a c c u m u l a t e d  l a r g e  a m o u n t s  o f  l e a d  ( J e f f e r i e s  & F r e n c h ,  1972; 

Q u a r l e s ,  H a n a w a l t  & Odum, 1 9 7 4 ;  M i e r a u  & F a v a r a ,  1975; 

W e l c h  & D i c k ,  1 9 7 5 ;  G e t z ,  V e r n e r  & P r a t h e r ,  1 9 7 7 ;  Edwards 

e t  a l .  1 9 7 1 ;  W e l c h  & W i l b e r ,  1 9 7 2 ) .  T h e  l e a d  w a s  accumulated 

p a r t i c u l a r l y  i n  t h e  b o n e s ,  w i t h  l e s s e r  a c c u m u l a t i o n s  i n  the 

k i d n e y s ,  l i v e r  a n d ,  s o m e t i m e s  t h e  b r a i n  ( Q u a r l e s ,  H a n a w a l t  & 

Odum, 1 9 7 4 ;  M i e r a u  & F a v a r a ,  1 9 7 5 ;  W e l c h  & D i c k ,  1 9 7 5 ;  Getz, 

V e r n e r  & P r a t h e r ,  1 9 7 7 ) ,  a s  h a d  b e e n  a n t i c i p a t e d  b y  earlier 

s t u d i e s  ( H u e t e r  e t  a l . ,  1 9 6 6 ;  S m i t h ,  S z a j n a r  & H e c k e r ,  1970). 

When m o r e  t h a n  o n e  s p e c i e s  o f  s m a l l  mammal o c c u r r e d  i n  the 

s a m e  l o c a l i t y ,  t h e r e  w e r e  o f t e n  d i f f e r e n c e s  b e t w e e n  species 

i n  t h e  a m o u n t s  o f  l e a d  a c c u m u l a t e d .  T h e s e  d i f f e r e n c e s  were 

p r o b a b l y  d u e  t o  s u c h  f a c t o r s  a s  m e t a b o l i c  l e v e l ,  t y p e  of 

d i e t ,  a m o u n t  o f  f o o d  c o n s u m e d ,  p r o p o r t i o n  o f  r a n g e  i n  high 

l e a d  a r e a s  a n d  l i f e  s p a n  ( J e f f e r i e s  & F r e n c h ,  1 9 7 2 ;  Quarles, 

H a n a w a l t  & Odum, 1 9 7 4 ;  G e t z ,  V e r n e r  a n d  P r a t h e r ,  1977). 

N o n e  o f  t h e s e  s t u d i e s  c l e a r l y  d e m o n s t r a t e d  a n y  e f f e c t  o f  lead 

u p t a k e  o n  t h e  h e a l t h ,  r e p r o d u c t i v e  a b i l i t y  o r  e c o l o g y  o f  the 

a n i m a l s  e x a m i n e d .  Q u a r l e s ,  H a n a w a l t  & Odum ( 1 9 7 4 )  f o u n d  very 

f e w  s h r e w s  i n  a n  a r e a  o f  h i g h  l e a d  l e v e l s  a n d  s u r m i s e d  that 

t h i s  m a y  h a v e  b e e n  a t t r i b u t a b l e  t o  t h e  l e a d .  H o w e v e r ,  the 

l e a d  l e v e l s  r e c o r d e d  i n  m o s t  o f  t h e s e  s t u d i e s  s h o w e d  only 

s u b l e t h a l  e f f e c t s  o n  e x p e r i m e n t a l  a n i m a l s  ( c . f .  J e f f e r i e s  & 

F r e n c h ,  1 9 7 2 ;  Q u a r l e s ,  H a n a w a l t  & Odum, 1 9 7 4 ) .  P e r h a p s  of 

g r e a t e r  c o n c e r n  i s  t h e  p o s s i b i l i t y  o f  b i o l o g i c a l  concentra- 

t i o n .  A s  h a s  b e e n  m e n t i o n e d  a l r e a d y ,  c a r n i v o r o u s  i n s e c t s  and 

s m a l l  mammals  b o t h  s h o w e d  h i g h e r  l e a d  l e v e l s  t h a n  t h e i r  herbi- 

v o r o u s  a s s o c i a t e s  i n  t h e  s a m e  l o c a l i t i e s .  I t  i s  unfortunate 
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t h a t  e x t e n s i v e  s t u d i e s  o n  l e a d  l e v e l s  i n  birds-of-prey 

a n d  s c a v e n g e r s  e s p e c i a l l y ,  w h i c h  f r e q u e n t l y  h u n t  along 

h i g h w a y s ,  h a v e  n o t  y e t  b e e n  made. 

4.4.2 Other vehicle-derived pollutants 

T h e r e  a r e  m a n y  s o u r c e s  o f  s u r f a c e  c o n t a m i n a n t s  o n  a road- 

w a y ,  i n c l u d i n g  m a t e r i a l s  f r o m  i n d u s t r i a l  o p e r a t i o n s ,  acci- 

d e n t a l  s p i l l a g e ,  l a n d  u s e  a c t i v i t i e s ,  f a l l o u t  o f  a i r  pollu- 

t a n t s ,  v e h i c l e  w e a r - a n d - t e a r .  T h e s e  m a t e r i a l s  a r e  then 

c a r r i e d  i n t o  r e c e i v i n g  w a t e r s  b y  s t o r m - r u n o f f  ( s e e  4.2.5). 

S h a h e e n  ( 1 9 7 5 )  n o t e d  t h a t  i n  u r b a n  a r e a s  l e s s  t h a n  5% of 

t h e  w e i g h t  o f  t r a f f i c - r e l a t e d  d e p o s i t s  o r i g i n a t e d  directly 

f r o m  v e h i c l e  w e a r - a n d - t e a r ;  h o w e v e r ,  t h e s e  p o l l u t a n t s  are 

a m o n g  t h e  m o s t  i m p o r t a n t  b y  v i r t u e  o f  t h e i r  p o t e n t i a l  toxi- 

c i t y .  S h a h e e n  c o n s i d e r e d  that: 

"Much  o f  t h e  g r e a s e  a n d  a l l  o f  t h e  p e t r o l e u m  and 

n - p a r a f f i n s  r e s u l t  f r o m  s p i l l s  o r  l e a k s  o f  motor 

v e h i c l e  l u b r i c a n t s ,  a n t i f r e e z e  a n d  h y d r a u l i c  fluids. 

T r a f f i c - r e l a t e d  l e a d  i s  d e p o s i t e d  principally 

t h r o u g h  t h e  u s e  o f  l e a d e d  f u e l s ,  a l t h o u g h  some 

r e s u l t s  f r o m  t h e  w e a r  o f  t y r e s  i n  w h i c h  l e a d  oxide 

i s  u s e d  a s  f i l l e r  m a t e r i a l .  Z i n c  i s  a l s o  u s e d  as 

a f i l l e r  i n  t y r e s  a n d  a t  h i g h  c o n c e n t r a t i o n s  in 

m o t o r  o i l  a s  a s t a b i l i z i n g  a d d i t i v e .  C o p p e r ,  nickel 

a n d  c h r o m i u m  a r e  w e a r  m e t a l s  f r o m  m e t a l  plating, 

b e a r i n g s ,  b u s h i n g s ,  a n d  o t h e r  m o v i n g  p a r t s  within 

t h e  e n g i n e .  C o n s i d e r a b l e  c o p p e r  i s  d e p o s i t e d  as 

a r e s u l t  o f  w e a r  o f  b r a k e  l i n i n g s  w h i c h  h a v e  copper 

a d d e d  t o  i n c r e a s e  m e c h a n i c a l  s t r e n g t h  a n d  promote 

m o r e  r a p i d  d i s s i p a t i o n  o f  h e a t .  As  r e p o r t e d  in 

r e c e n t  s t u d i e s  o f  m o t o r  v e h i c l e  o p e r a t i o n s ,  asbestos 

a r i s e s  f r o m  w e a r  o f  c l u t c h  a n d  b r a k e  l i n i n g s  and 

t y r e  w e a r  i s  t h e  s o u r c e  o f  t r a f f i c - r e l a t e d  rubber 

f o u n d  i n  r o a d w a y  deposits". 
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A d d i t i o n a l l y ,  g r e a s e s  a n d  p e t r o l  l e a k i n g  f r o m  v e h i c l e s  may 

l e a c h  o r  d i s s o l v e  o u t  s u b s t a n c e s  f r o m  t h e  a s p h a l t i c  bind- 

e r s  u s e d  i n  p a v i n g  m a t e r i a l s  ( S c h e i d t ,  1971). 

A c c i d e n t a l  s p i l l a g e  o f  s u b s t a n c e s  t r a n s p o r t e d  o n  highways 

m a y  a l s o  c a u s e  p o l l u t i o n .  S u b s t a n c e s  d a n g e r o u s  t o  the 

e n v i r o n m e n t  d e r i v e d  f r o m  t h i s  s o u r c e  i n c l u d e  explosives, 

f l a m m a b l e  p e t r o l e u m  p r o d u c t s ,  p o i s o n o u s  g a s e s ,  radioactive 

m a t e r i a l s ,  p e s t i c i d e s ,  h e r b i c i d e s  a n d  a w i d e  r a n g e  o f  in- 

d u s t r i a l  c h e m i c a l s .  T h e r e  h a v e  b e e n  m a n y  e x a m p l e s  o f  truck 

a c c i d e n t s  w h e r e  s p i l l a g e  w a s  d i s c h a r g e d  v i a  t h e  h i g h w a y  into 

a d j a c e n t  w a t e r w a y s ,  c a u s i n g  w i d e s p r e a d  p o l l u t i o n  a n d  associa- 

t e d  f i s h  k i l l s .  A g e n e r a l  a s s e s s m e n t  o f  t h e  a c c i d e n t a l  spill- 

a g e  p r o b l e m  a n d  i t s  e n v i r o n m e n t a l  i m p l i c a t i o n s  i s  g i v e n  by 

H o p k i n  (1976). 

T h e r e  i s  a s  y e t  t o o  l i t t l e  i n f o r m a t i o n  t o  a s s e s s  t h e  environ- 

m e n t a l  s i g n i f i c a n c e  o f  s u c h  s o u r c e s  o f  p o l l u t i o n .  Lagerwerff 

& S p e c h t  ( 1 9 7 0 )  f o u n d  t h a t  t h e  p a t t e r n  o f  c a d m i u m ,  n i c k e l  and 

z i n c  d e p o s i t i o n  i n  r o a d s i d e  s o i l  a n d  g r a s s  c l o s e l y  resembled 

t h a t  f o r  l e a d  ( 4 . 4 . 1 ) ,  i n  t h a t  c o n c e n t r a t i o n s  d e c r e a s e d  rapidly 

b o t h  w i t h  d i s t a n c e  f r o m  t h e  h i g h w a y  a n d  w i t h  d e p t h  i n  t h e  soil. 

T h e  l a t t e r  o b s e r v a t i o n  s u g g e s t s  t h a t ,  a s  w i t h  l e a d ,  t h e  metals 

a r e  p r e s e n t  i n  a n  i n s o l u b l e  f o r m  a n d  s o  a r e  l i k e l y  t o  h a v e  less 

e n v i r o n m e n t a l  i m p a c t  t h a n  m i g h t  b e  o t h e r w i s e  e x p e c t e d .  Hunt- 

z i c k e r  e t  a l .  ( 1 9 7 4 )  e s t i m a t e d  t h a t  s o m e  5 5 0 k g  o f  z i n c  a r e  deposit- 

e d  d a i l y  i n  t y r e  d u s t  o n  o r  n e a r  r o a d w a y s  i n  t h e  L o s  A n g e l e s  urban 

area. 

G i s h  & C h r i s t e n s e n  ( 1 9 7 3 )  a l s o  f o u n d  t h a t  t h e  c o n c e n t r a t i o n s  of 

c a d m i u m ,  n i c k e l ,  l e a d  a n d  z i n c  i n  r o a d s i d e  s o i l s  d e c r e a s e d  with 

d i s t a n c e  f r o m  t h e  h i g h w a y  a n d  i n c r e a s e d  w i t h  t r a f f i c  volume. 

E a r t h w o r m s  i n  t h e s e  s o i l s  p a r t i c u l a r l y  c o n c e n t r a t e d  cadmium 

( 1 1  x s o i l  c o n c e n t r a t i o n s )  a n d  z i n c  ( 6  x s o i l  l e v e l s ) .  In 
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r e s p e c t  t o  t h e  c o n c e n t r a t i o n s  o f  t h e  m e t a l s  t h e s e  authors 

d e t e c t e d ,  a n d  t h e i r  k n o w n  t o x i c i t y ,  G i s h  & Christensen 

s u g g e s t e d  t h a t  a n i m a l s  f e e d i n g  o n  e a r t h w o r m s  o v e r  extended 

p e r i o d s  a l o n g  m a n y  h i g h w a y s  c o u l d  a c q u i r e  t o x i c  l e v e l s  of 

l e a d  a n d  z i n c .  A s  n o t e d  p r e v i o u s l y  ( 4 . 4 . 1 ) ,  t h i s  possibil- 

i t y  h a s  n o t  y e t  b e e n  examined. 

4.4.3 Biocides 

B i o c i d e s  m a y  b e  u s e d  e i t h e r  d u r i n g  t h e  c o n s t r u c t i o n  o f  a 

h i g h w a y  o r  i n  i t s  m a i n t e n a n c e .  T h u s  p e s t i c i d e s  m a y  b e  used 

e s p e c i a l l y  t o  p r o t e c t  w o o d e n  s t r u c t u r e s  a n d  structural 

e l e m e n t s  f r o m  a t t a c k  b y  t e r m i t e s ,  w h i l e  h e r b i c i d e s  m a y  be 

u s e d  t o  c o n t r o l  r o a d s i d e  v e g e t a t i o n .  T h e  l a t t e r  h a v e ,  on 

o c c a s i o n ,  b e e n  c a r r i e d  b y  w i n d  i n t o  n e i g h b o u r i n g  proper- 

t i e s  w i t h  c o n s e q u e n t  d a m a g e  t o  c r o p s ,  s h r u b s  a n d  trees. 

E x c e s s i v e l y  a p p l i e d  b i o c i d e s  m a y  r e a c h  a d j o i n i n g  waterways, 

w i t h  h a r m f u l  e f f e c t s  o n  t h e  a q u a t i c  biota. 

T h e  e n v i r o n m e n t a l  s i g n i f i c a n c e  o f  b i o c i d e  u s e  i n  highway 

c o n s t r u c t i o n  a n d  m a i n t e n a n c e  i s  p o o r l y  u n d e r s t o o d  a n d  needs 

c a r e f u l  assessment. 

4.4.4 Construction dust 

E l l e r  ( 1 9 7 7 )  e x a m i n e d  t h e  e f f e c t  o f  i n c r e a s e d  d u s t  levels 

o n  t h e  s p e c t r a l  p r o p e r t i e s  a n d  t e m p e r a t u r e s  o f  leaves. 

L e a f  t e m p e r a t u r e  i s  a m a j o r  d e t e r m i n a n t  o f  photosynthesis 

i n  p l a n t s .  S i n c e  r e s p i r a t i o n  t e n d s  t o  i n c r e a s e  m u c h  faster 

w i t h  r i s i n g  t e m p e r a t u r e  t h a n  d o e s  p h o t o s y n t h e s i s ,  a n y  in- 

c r e a s e  i n  l e a f  t e m p e r a t u r e s  w i l l  d e c r e a s e  n e t  photosynthesis 

a n d  h e n c e  p r o d u c t i v i t y .  T h i s ,  i n  t u r n ,  w i l l  u l t i m a t e l y  have 

r e p e r c u s s i o n s  t h r o u g h  t h e  f o o d  chain. 
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E l l e r  f o u n d  t h a t  t h e  t e m p e r a t u r e s  o f  c l e a n  l e a v e s  w e r e  3 to 

1 2 o C  a b o v e  t h a t  o f  t h e  s u r r o u n d i n g  a i r  a n d  t h a t  a l a y e r  of 

d u s t  c a u s e d  a f u r t h e r  i n c r e a s e  o f  2 t o  4 o C .  A t  average 

t e m p e r a t u r e s  t h i s  d i f f e r e n c e  s h o u l d  h a v e  l i t t l e  influence 

o n  p h o t o s y n t h e s i s  o r  r e s p i r a t i o n .  H o w e v e r  d u s t  m a y  exert 

a s t r o n g  i n f l u e n c e  o n  n e t  p h o t o s y n t h e s i s  a n d  productivity 

u n d e r  m o r e  e x t r e m e  t e m p e r a t u r e s ,  w h e n  a c h a n g e  o f  a few 

d e g r e e s  c o u l d  h a v e  a m a r k e d  e f f e c t  o n  photosynthesis. 

T h i s  i m p a c t  i s  l i k e l y  t o  b e  v e r y  l o c a l  i n  n a t u r e  a n d ,  at 

l e a s t  i n  r e s p e c t  o f  h i g h w a y  c o n s t r u c t i o n ,  t r a n s i e n t  in 

effect. 

4.5  Wildlife mortality 

O n e  o f  t h e  m o s t  d i r e c t  e f f e c t s  o f  h i g h w a y  u s e  o n  wildlife 

i s  t h e  d e a t h  o f  a n i m a l s  f r o m  v e h i c l e - w i l d l i f e  collisions. 

Some e s t i m a t e s  a s  t o  t h e  m a g n i t u d e  o f  t h i s  i m p a c t  have 

b e e n  g i v e n  a l r e a d y .  A t  l e a s t  t h r e e  s t u d i e s  o f  wildlife 

m o r t a l i t y  o n  r o a d s  h a v e  b e e n  m a d e  i n  A u s t r a l i a ;  i n  each 

c a s e  t h e  i n c i d e n c e  o f  d e a d  a n i m a l s  w a s  e s t a b l i s h e d  while 

t r a v e l l i n g  o v e r  a p a r t i c u l a r  r o u t e .  T h e  m o s t  comprehensive 

s t u d y  i s  t h a t  o f  V e s t j e n s  ( 1 9 7 3 ) ,  w h o  s u r v e y e d  wildlife 

m o r t a l i t y  d u r i n g  m o n t h l y  t r i p s  a l o n g  300km o f  r o a d  between 

C a n b e r r a  a n d  L a k e  C o w a l  f o r  t w o  y e a r s .  V e s t j e n s  estimated 

a n  a v e r a g e  c a s u a l t y  r a t e  o f  o n e  b i r d  e v e r y  t h i r t e e n  kilometres, 

o n e  mammal e v e r y  t h i r t y  k i l o m e t r e s ,  o n e  r e p t i l e  e v e r y  1 7 6  kilo- 

m e t r e s  a n d  o n e  a m p h i b i a n  e v e r y  1 , 1 1 2  k i l o m e t r e s .  B i r d  casual- 

t i e s  p e a k e d  t h r o u g h  t h e  m o n t h s  o f  N o v e m b e r  t o  M a r c h  e a c h  year, 

a s  y o u n g  b i r d s  l e f t  t h e  n e s t .  V e s t j e n s  c o n s i d e r e d  t h a t  h i s  sur- 

v e y  u n d e r e s t i m a t e d  t h e  t r u e  c a s u a l t y  r a t e  f o r  s e v e r a l  reasons, 

m o s t l y  r e l a t e d  t o  t h e  r a p i d  r e m o v a l  o f  i n j u r e d  o r  d e a d  animals 

f r o m  t h e  r o a d  b e f o r e  censusing. 
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D i s n e y  & F u l l a g a r  ( 1 9 7 8 )  f o u n d  c a s u a l t y  r a t e s  v e r y  s i m i l a r  to 

t h o s e  o f  V e s t j e n s  a l o n g  t h e  Hume H i g h w a y  b e t w e e n  Y a s s  in 

New S o u t h  W a l e s  a n d  S e y m o u r  i n  V i c t o r i a .  On t w o  separate 

o c c a s i o n s  t h e y  r e c o r d e d  a d e a d  b i r d  e v e r y  1 2  a n d  3 3  km respec- 

t i v e l y  a n d  a d e a d  mammal e v e r y  4 5  a n d  3 5  km respectively. 

V a n  G e s s e l  ( 1 9 7 2 ) ,  i n  a s t u d y  o f  w i l d l i f e  c a s u a l t i e s  o n  the 

New E n g l a n d  H i g h w a y  b e t w e e n  N e w c a s t l e  a n d  B r i s b a n e  recorded 

a d e a d  a n i m a l  e v e r y  6 km.  A n o t a b l e  f e a t u r e  o f  a l l  three 

s u r v e y s  w a s  t h e  h i g h  i n c i d e n c e  o f  p r e d a t o r s  a n d  scavengers 

a m o n g  t h e  a n i m a l s  k i l l e d  - o w l s ,  b i r d s - o f - p r e y ,  c a t s ,  dogs 

a n d  f o x e s  - t h e s e  p r e s u m a b l y  b e i n g  k i l l e d  w h i l e  s e e k i n g  dead 

a n i m a l s  o n  t h e  r o a d .  F i n a l l y ,  P e a r s e  ( 1 9 7 2 )  d e s c r i b e d  the 

d e a t h  o f  7 3  w o m b a t s  d u r i n g  a t w e l v e - m o n t h  p e r i o d  o n  a section 

o f  t h e  A l p i n e  Way i n  K o s c i u s k o  N a t i o n a l  P a r k ,  d e s p i t e  the 

p r e s e n c e  o f  s e v e r a l  " W i l d l i f e  o n  R o a d "  signs. 

W h i l e  t h e  f i g u r e s  f o r  w i l d l i f e  m o r t a l i t y  m a y  s e e m  s p e c t a c u l a r  - 

e s p e c i a l l y  w h e n  e x t r a p o l a t e d  t o  n a t i o n a l  e s t i m a t e s  - i t  is 

o f t e n  a r g u e d  t h a t  t h e  l o s s  i s  n o t  s i g n i f i c a n t  i n  t e r m s  o f  the 

o v e r a l l  p o p u l a t i o n s  o f  m o s t  s p e c i e s .  T h i s  i s  b e c a u s e  o n l y  a 

s m a l l  p r o p o r t i o n  o f  t h e  o v e r a l l  r a n g e  o f  a p a r t i c u l a r  species 

i s  u s u a l l y  a f f e c t e d  b y  h i g h w a y s .  W h i l e  t h i s  m a y  b e  t r u e  in 

g e n e r a l ,  w i l d l i f e  m o r t a l i t y  o n  r o a d s  c o u l d  a t  t i m e s  c a u s e  local 

e x t i n c t i o n s .  An e x a m p l e  w o u l d  b e  a w i l d l i f e  r e f u g e  o r  even 

N a t i o n a l  P a r k  w h i c h  i s  t o o  s m a l l  t o  s u s t a i n  h i g h w a y  losses 

r e l a t i v e  t o  t h e  r e p l a c e m e n t  r a t e s  o f  i t s  w i l d l i f e  population. 

An i m p o r t a n t  f a c e t  t o  w i l d l i f e  m o r t a l i t y  o n  h i g h w a y s  i s  the 

a t t e n d a n t  d a m a g e  t o  p r o p e r t y  a n d ,  a t  t i m e s ,  t h e  l o s s  o f  human 

l i f e .  P u g l i s i  ( 1 9 7 4 ) ,  f o r  e x a m p l e ,  e s t i m a t e d  t h a t  s o m e  130,000 

d e e r - v e h i c l e  c o l l i s i o n s  o c c u r  e a c h  y e a r  i n  t h e  U n i t e d  States, 

w i t h  a n  e s t i m a t e d  p r o p e r t y  l o s s  e x c e e d i n g  $ 3 4 . 5  m i l l i o n .  Hard- 

i n g  ( 1 9 7 5 )  e s t i m a t e d  t h a t  w i l d l i f e - v e h i c l e  c o l l i s i o n s  o n  or 

o f f  t h e  r o a d w a y  i n  t h e  U n i t e d  S t a t e s  d u r i n g  1 9 7 3  w e r e  responsible 
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f o r  1 1 8  h u m a n  d e a t h s ,  7 , 7 7 8  c a s e s  o f  i n j u r y  a n d  65,381 

c a s e s  o f  p r o p e r t y  d a m a g e .  C o s t - b e n e f i t  s t u d i e s  have 

d e m o n s t r a t e d  a p o s i t i v e  b e n e f i t  f o r  s o m e  a c c i d e n t  pre- 

v e n t i o n  s t r u c t u r e s  i n  C o l o r a d o  (Woodward & R e e d ,  1974). 

T h e s e  s t u d i e s  s h o w e d  t h a t  b e n e f i t s  d e r i v e d  f r o m  reduced 

a u t o m o b i l e  r e p a i r  c o s t s  c o u l d  e q u a l  s t r u c t u r e  c o s t  in 

7 . 5  y e a r s  o r  less. 
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5. S T U D Y  AREA 

5.1 Location 

T h e  g e n e r a l  l o c a t i o n  o f  t h e  s t u d y  h a s  b e e n  described 

a l r e a d y  ( s e e  1 ) .  A t  t h e  r e q u e s t  o f  t h e  D e p a r t m e n t  of 

M a i n  R o a d s  p a r t i c u l a r  a t t e n t i o n  w a s  g i v e n  t o  t h e  fauna 

w i t h i n  t h e  t w o  p r o p o s e d  f r e e w a y  c o r r i d o r s .  F o r  faunal 

r e a s o n s  i t  w a s  d e s i r a b l e  a n d  n e c e s s a r y  t o  t a k e  a some- 

w h a t  b r o a d e r  v i e w  t h a n  t h i s ,  a n d  t h e  s t u d y  a r e a  referred 

t o  i n  t h i s  r e p o r t  i s  t h a t  a r e a  c o v e r e d  b y  t h e  detailed 

v e g e t a t i o n  map c o m p i l e d  b y  t h e  N a t i o n a l  H e r b a r i u m .  This 

a r e a  i s  s h o w n  d i a g r a m a t i c a l l y  i n  Map 5.1. 

5.2  Geology 

T h e  s t u d y  a r e a  l i e s  w h o l l y  w i t h i n  t h e  S y d n e y  b a s i n ,  one 
o f  s e v e n  g e o l o g i c a l  p r o v i n c e s  r e c o g n i s e d  i n  New South 

W a l e s  ( P a c k h a m ,  1 9 6 9 ;  B r a n a g h a n  & P a c k h a m ,  1 9 7 0 ) .  The 

s u r f a c e  r o c k s  b e l o n g  t o  t w o  s e q u e n c e s  w i t h i n  t h i s  prov- 

i n c e  - t h e  H a w k e s b u r y  S a n d s t o n e  a n d  N a r r a b e e n  G r o u p  - 

b o t h  o f  w h i c h  w e r e  d e p o s i t e d  d u r i n g  t h e  T r i a s s i c  period. 

T h e  H a w k e s b u r y  S a n d s t o n e  o c c u p i e s  a n  a r e a  o f  s o m e  1 2 , 5 0 0  km2, 

g e o g r a p h i c a l l y  c e n t r e d  o n  L i v e r p o o l ,  a n d  w i t h  its 

n o r t h e r n  e r o s i o n a l  f r i n g e  c l o s e  t o  t h e  s t u d y  a r e a  (Map 5.2) 

( S t a n d a r d  i n  P a c k h a m ,  1 9 6 9 ) .  I t  a l s o  r e a c h e s  i t s  maxi- 

mum t h i c k n e s s  o f  a b o u t  2 4 0  m i n  t h i s  s a m e  g e n e r a l  area. 
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T h e  H a w k e s b u r y  S a n d s t o n e  i s  c o m p o s e d  o f  h i g h l y  lenti- 

c u l a r  b e d s  o f  q u a r t z - r i c h  s a n d s t o n e ;  i t  h a s  an 

a r g i l l a c e o u s  m a t r i x  w i t h  a s e c o n d a r y  quartz-siderite 

cement. 

A l t h o u g h  d o m i n a n t l y  s a n d s t o n e ,  t h e  H a w k e s b u r y  Sandstone 

c o n t a i n s  s i g n i f i c a n t  a m o u n t s  o f  d a r k  g r e y  s h a l e  and 

s i l t s t o n e ,  s i m i l a r  i n  a p p e a r a n c e  t o  t h e  A s h f i e l d  shale 

w h i c h  o v e r l i e s  i t .  T h e  f o r m e r  s h a l e  m a y  b e  finely 

i n t e r l a m i n a t e d  w i t h  t h e  s a n d s t o n e ,  a s  u n i t s  l e s s  than 

0 . 6 m  t h i c k ,  b u t  a l s o  c o m m o n l y  o c c u r s  i n  b e d s  u p  t o  12m 

i n  t h i c k n e s s  ( P h o t o g r a p h s  5 . 1  a n d  5 . 2 ) .  I n  t h e  M o u n t  White- 

C a l g a  a r e a  t h e  s h a l e  b e d s  a p p e a r  t o  b e  m o s t  p e r s i s t e n t  and 

m o r e  n u m e r o u s  t h a n  e l s e w h e r e  b u t  t h e y  h a v e  n o t  y e t  been 

m a p p e d  i n  d e t a i l .  T h e s e  b e d s  h a v e  a n  i m p o r t a n t  influence 

o n  t h e  v e g e t a t i o n ,  a n d  h e n c e  t h e  f a u n a ,  a s  w i l l  b e  dis- 

c u s s e d  l a t e r  ( s e e  7.6.1). 

U n d e r l y i n g  t h e  H a w k e s b u r y  S a n d s t o n e  a r e  r o c k s  o f  the 

N a r r a b e e n  G r o u p .  T h e s e  r o c k s  a r e  e x p o s e d  m a i n l y  on 

t h e  l o w e r  s l o p e s  o f  d e e p  v a l l e y s  - f o r  e x a m p l e  along 

M o o n e y  M o o n e y  C r e e k  a n d  i t s  l a r g e r  t r i b u t a r i e s  (Map 5.3). 

T h e  N a r r a b e e n  G r o u p  r o c k s  p r e s e n t  i n  t h e  s t u d y  a r e a  rep- 

r e s e n t  t h e  T e r r i g a l  F o r m a t i o n ,  w h i c h  i s  t y p i c a l l y  developed 

n e a r  G o s f o r d  i t s e l f .  T h i s  f o r m a t i o n  c o m p r i s e s  m o s t l y  shales, 

s h a l e y  s a n d s t o n e s  a n d  s a n d s t o n e s .  S a n d s t o n e s  f r o m  t h e  upper 

h o r i z o n s  o f  t h e  f o r m a t i o n  t e n d  t o  b e  v e r y  q u a r t z - r i c h  and 

n o t  u n l i k e  t h o s e  o f  t h e  H a w k e s b u r y  S a n d s t o n e .  However, 

t h e y  a r e  m o r e  p o o r l y  s o r t e d  a n d  t e n d  t o  h a v e  a m u c h  higher 

p r o p o r t i o n  o f  u n s t a b l e  r o c k  f r a g m e n t s ,  a n d  t h i s  increases 

• t o w a r d s  t h e  b a s e  o f  t h e  f o r m a t i o n .  F e l d s p a r  i s  quite 

c o m m o n ,  a s  w e l l  a s  f r a g m e n t s  o f  d e v i t r i f i e d  volcanics, 

m a i n l y  a c i d  o r  i n t e r m e d i a t e  i n  o r i g i n ,  s i l i c e o u s  and 

s h a l e y  c h e r t s ,  a n d  r e w o r k e d  s i l t s  a n d  s h a l e s .  Hematite 
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PHOTOGRAPHS 5 . 1 / 5 . 2 :  S h a l e  b e d s  e x p o s e d  a l o n g  e x i s t i n g  freeway 
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o c c u r s  i n  p a t c h e s  a n d  i s  f r e q u e n t l y  t h e  s o u r c e  o f  the 

b r o w n  o r  r e d  c o l o u r s  a s s o c i a t e d  w i t h  t h e  Terrigal.Forma- 

t i o n  sediments. 

I t  c a n  b e  s e e n  f r o m  Map 5 . 3  t h a t  t h e r e  i s  a marked 

d i f f e r e n c e  i n  t h e  e x t e n t  o f  t h e  N a r r a b e e n  G r o u p  rocks 

e x p o s e d  a l o n g  Mooney  Mooney  C r e e k  a b o v e  a n d  b e l o w  the 

P a c i f i c  H i g h w a y  b r i d g e  c r o s s i n g .  A b o v e  t h i s  p o i n t  the 

e x p o s u r e  i s  u p  t o  0 . 5 k m  w i d e  o n  e i t h e r  s i d e  o f  t h e  creek 

w h e r e a s  b e l o w  t h e  b r i d g e  t h e  e x p o s u r e  a l o n g  e a c h  bank 

i s  s c a r c e l y  1 0 0  m e t r e s  w i d e .  A s  N a r r a b e e n  G r o u p  rocks 

g e n e r a l l y  p r o d u c e  s o i l s  w h i c h  s u p p o r t  a m o r e  luxuriant 

v e g e t a t i o n  t h a n  t h o s e  d e r i v e d  f r o m  t h e  H a w k e s b u r y  Sand- 

s t o n e ,  t h i s  f e a t u r e  h a s  i m p o r t a n t  f l o r a l  a n d  h e n c e  faunal 

i m p l i c a t i o n s  ( s e e  7 . 7 . 2  a n d  7.8.2). 

5 .3  Soils 

M o s t  o f  t h e  s o i l s  i n  t h e  s t u d y  a r e a  a r e  d e r i v e d  from 

t h e  H a w k e s b u r y  S a n d s t o n e  a n d  a r e  c o n s e q u e n t l y  skeletal, 

c o a r s e - t e x t u r e d ,  s h a l l o w  a n d  s a n d y .  I n  s o m e  a r e a s  pod- 

z o l s  o f  v a r i a b l e  d e p t h  a n d  d e v e l o p m e n t  a r e  f o u n d ,  often 

w i t h  p e a t y  h u m u s  a c c u m u l a t i o n s  w h e r e  d r a i n a g e  i s  impeded. 

Y e l l o w  t o  r e d  p o d z o l i c  s o i l s  d e r i v e d  f r o m  N a r r a b e e n  Group 

r o c k s ,  c h a r a c t e r i s e  t h e  v a l l e y  s l o p e s  o f  t h e  M o o n e y  Mooney 

C r e e k  d r a i n a g e  s y s t e m .  T h e s e  s o i l s  a r e  d e e p  a n d  fertile 

w i t h  h i g h  c l a y  a n d  l o a m  c o n t e n t s ,  e n a b l i n g  t h e m  t o  absorb 

a n d  r e t a i n  moisture. 

Q u a t e r n a r y  a n d  r e c e n t  s e d i m e n t s  o f  u n c o n s o l i d a t e d  s a n d s  and 

s i l t s ,  g e n e r a l l y  w e l l - d r a i n e d  a n d  o f t e n  o f  c o n s i d e r a b l e  depth, 

o c c u r  a l o n g  t h e  d r o w n e d  v a l l e y s  o f  t h e  m a j o r  watercourses. 
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T h e s e  p r o v i d e  a s u i t a b l e  s u b s t r a t e  f o r  s u c h  distinctive 

p l a n t  c o m m u n i t i e s  a s  m a n g r o v e s  a n d  rushlands/reedlands. 

5.4  Topography 

T h e  t o p o g r a p h y  o f  t h e  a r e a  h a s  b e e n  d e r i v e d  through 

d i s s e c t i o n  o f  t h e  H a w k e s b u r y  S a n d s t o n e  p l a t e a u  by 

s t r e a m s  o v e r  a l o n g  p e r i o d  o f  t i m e ,  t h e  s t r e a m  patterns 

o f t e n  b e i n g  d e t e r m i n e d  b y  j o i n t s  a n d  f a u l t s  i n  the 

s a n d s t o n e .  A s  t h e  s a n d s t o n e  i s  r e l a t i v e l y  resistant 

t o  w e a t h e r i n g ,  t h e  s t r e a m s  a n d  r i v e r s  h a v e  t e n d e d  to 

f o r m  v e r y  s t e e p ,  d e e p l y  i n c i s e d  v a l l e y s .  T h e s e  latter 

t y p i c a l l y  h a v e  s l o p e s  i n  e x c e s s  o f  25% a n d  a r e  charac- 

t e r i s e d  b y  f r e q u e n t  cliff-lines. 

5.5  Hydrology 

T h e  s t u d y  a r e a  l i e s  w h o l l y  w i t h i n  t h e  c a t c h m e n t  of 

M o o n e y  M o o n e y  C r e e k  (Map 5 . 4 )  w h i c h  i s  e s t u a r i n e  at 

t h i s  p o i n t .  T h e  w a t e r  h e r e  i s  n e v e r  t r u l y  marine, 

b e i n g  b r a c k i s h  i n  n a t u r e  a n d  s u b j e c t  t o  m a r k e d  changes 

i n  s a l i n i t y  i n  r e s p o n s e  t o  rainfall. 

T h e  h e a d w a t e r s  o f  Mooney  Mooney  C r e e k  a r i s e  near 

C e n t r a l  M a n g r o v e  a n d  d r a i n  i n t o  t h e  H a w k e s b u r y  River 

n e a r  B r o o k l y n ,  a b o u t  l l k m  b e l o w  t h e  s t u d y  a r e a .  The 

c a t c h m e n t  f o r  Mooney  Mooney  C r e e k  e x t e n d s  o v e r  s o m e  130 
km2 o f  l a n d .  A l t h o u g h  n o  w a t e r  f l o w  d a t a  a r e  avail- 

a b l e  f o r  M o o n e y  Mooney  C r e e k  i t  i s  c l e a r l y  a n  insig- 

n i f i c a n t  c o m p o n e n t  o f  t h e  H a w k e s b u r y  R i v e r  basin, 

t o  w h i c h  i t  belongs. 



TABLE 5 . 1 .  R a i n f a l l  a n d  t e m p e r a t u r e  data 

J a n  F e b  M a r  A p r  May J u n  J u l  Aug S e p  O c t  Nov  D e c  Year 

M e d i a n  R a i n f a l l  (mm) 

Gosford 85 113 114 87 90 80 66 62 57 58 74 73 1252 

Narara 110 110 120 94 79 79 58 58 60 65 78 76 1249 

Mean D a i l y  T e m p e r a t u r e  ( ' C )  Narara 

Maximum 27.1 26.8 26.0 24.0 20.1 17.6 17.4 18.7 21.2 23.9 24.7 26.6 22.8 

Minimum 16.3 16.9 14.8 11.3 7.6 6.2 3.9 5.4 7.2 10.8 12.8 14.7 10.7 

M A P  5.5 
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A p p r o x i m a t e l y  11% o f  t h e  r a i n f a l l  f a l l i n g  o n  t h e  Hawkes- 

b u r y  c a t c h m e n t  f i n d s  i t s  w a y  t o  s t r e a m s .  D i r e c t  storm 

r u n o f f  p r o v i d e s  t h e  s u p p l y  f o r  s h o r t - t e r m  r i s e s  i n  stream- 

f l o w ,  w h i l e  t h e  n o r m a l  d r y - w e a t h e r  f l o w  d e r i v e s  from 

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

t h e  s t u d y  a r e a  c o n t i n u e  t o  f l o w  f o r  l o n g  p e r i o d s  after 

d i r e c t  r u n o f f  c e a s e s ,  g r o u n d w a t e r  e v i d e n t l y  p r o v i d e s  a 

s i g n i f i c a n t  c o n t r i b u t i o n  t o  t h e  f l o w s  i n  t h e s e  streams. 

5.6  Climate 

5.6.1 Rainfall 

T h e  s t u d y  a r e a  l i e s  w i t h i n  o n e  o f  t h r e e  r e l a t i v e l y  high 

r a i n f a l l  a r e a s  i n  t h e  S y d n e y  r e g i o n  (Map 5 . 5 )  w i t h  an 

a n n u a l  r a i n f a l l  o f  a b o u t  1 2 5 c m .  Two m e t e o r o l o g i c a l  stations 

t h a t  s u b m i t  r e c o r d s  t o  t h e  A u s t r a l i a n  B u r e a u  o f  Met- 

e o r o l o g y  ( 1 9 7 5 ;  1 9 7 7 )  a r e  l o c a t e d  n e a r  t h e  s t u d y  a r e a  - 

G o s f o r d  ( S t a t i o n  N o .  6 1 0 2 3 ,  l a t i t u d e  3 3 ° 2 5 S ,  longitude 
1 5 1 0  2 0 ' E ,  e l e v a t i o n  4m) a n d  N a r a r a  ( S t a t i o n  N o .  61087, 

l a t i t u d e  3 3 0 2 4 ' S ,  l o n g i t u d e  1 5 1 o 2 0 ' E ,  e l e v a t i o n  3 0 . 5 m ) .  D a t a  from 

t h e s e  t w o  s o u r c e s  a r e  s u m m a r i s e d  i n  T a b l e  5 . 1 .  U s i n g  the 

G o s f o r d  f i g u r e s ,  i t  c a n  b e  s e e n  t h a t  t h e  s t u d y  a r e a  exper- 

i e n c e s  a r e l a t i v e l y  w e t  s e a s o n  b e t w e e n  J a n u a r y  a n d  June, 

d u r i n g  w h i c h  a b o u t  60% o f  t h e  a n n u a l  r a i n f a l l  i s  received 

o n  a v e r a g e .  M a r c h  t e n d s  t o  b e  t h e  w e t t e s t  m o n t h ,  w i t h  a 

m e d i a n  r a i n f a l l  o f  114mm, w h i l e  S e p t e m b e r  i s  u s u a l l y  the 

d r i e s t ,  w i t h  a m e d i a n  r a i n f a l l  o f  57mm. 

V e r y  i n t e n s e  r a i n  m a y  o c c u r  o v e r  t h e  H a w k e s b u r y  R i v e r  system 

w h e n  a n  a c t i v e  d e p r e s s i o n  i s  l o c a t e d  o v e r  t h e  c e n t r a l  New 

S o u t h  W a l e s  c o a s t .  On t h e s e  o c c a s i o n s  f a l l s  o f  u p  t o  380mm 

i n  2 4  h o u r s  may  o c c u r .  V e r y  h i g h  m o n t h l y  t o t a l s  a r e  occas- 

i o n a l l y  r e c o r d e d ;  f o r  e x a m p l e ,  670mm o f  r a i n  w e r e  o n c e  record- 

e d  i n  April. 
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5.6.2 Temperature 

T h e  s t u d y  a r e a  e x p e r i e n c e s  a n  e q u a b l e  c l i m a t e ,  with 

a v e r a g e  t e m p e r a t u r e  m a x i m a  r a n g i n g  f r o m  a b o u t  27°C 

i n  s u m m e r  t o  a b o u t  17oC i n  w i n t e r  ( T a b l e  5 . 1 ) .  Aver- 

a g e  m i n i m a  r a n g e  f r o m  a b o u t  17oC i n  summer  t o  4oC in 

w i n t e r .  M a r k e d  e x t r e m e s  o f  t e m p e r a t u r e  t e n d  t o  b e  rare 

c o m p a r e d  w i t h  m o r e  i n l a n d  a r e a s .  T h u s  t h e  maximum temp- 

e r a t u r e  h a s  o n l y  e x c e e d e d  4 0 ° C  f i v e  t i m e s  i n  t h e  nine- 

y e a r  p e r i o d  1 9 6 5  t o  1 9 7 3  w h i l e  t e m p e r a t u r e s  b e l o w  0°C 

h a v e  b e e n  r e c o r d e d  4 2  t i m e s  o v e r  t h e  s a m e  nine-year 

period. 

5.6.3 Wind 

T h e  m o s t  f r e q u e n t  w i n d s  t h r o u g h o u t  t h e  y e a r  a r e  light 

S o u t h e r l y  t o  S o u t h w e s t e r l y  a n d  N o r t h e a s t e r l y  u p  t o  18.5 

k m / h .  W e s t e r l y  a n d  N o r t h w e s t e r l y  w i n d s  o c c u r  periodic- 

a l l y  t h r o u g h o u t  t h e  y e a r  b u t  p r e d o m i n a t e  i n  a u t u m n  and 

w i n t e r  w h i l e  o n - s h o r e  w i n d s  v a r y i n g  S o u t h  t o  Northeast 

g e n e r a l l y  p r e d o m i n a t e  d u r i n g  s p r i n g  a n d  s u m m e r .  There 

a r e  o c c a s i o n a l  g a l e  f o r c e  ( 5 0 k m / h )  E a s t  t o  Southeast 

w i n d s  i n  t h e  s u m m e r  m o n t h s ,  i n  a s s o c i a t i o n  w i t h  active 

d e p r e s s i o n s  o f f  t h e  c e n t r a l  New S o u t h  W a l e s  c o a s t .  Very 

s t r o n g  w i n d  g u s t s  m a y  o c c u r  f r o m  t i m e  t o  t i m e  i n  associa- 

t i o n  w i t h  s e v e r e  l o c a l  s t o r m s .  T h e  s e a s o n a l  w i n d  pattern 

i s  s h o w n  i n  F i g u r e  5.1. 

C a l m  c o n d i t i o n s  a r e  g e n e r a l l y  e x p e r i e n c e d  f o r  t h e  six- 

h o u r  p e r i o d  f r o m  9 . 0 0 p m  t o  3 . 0 0 a m  o n  m o s t  n i g h t s ,  with 

l i g h t  w i n d s  i n  t h e  e v e n i n g  a n d  e a r l y  morning. 
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5.6.4 Fog 

U n d e r  c e r t a i n  c o n d i t i o n s  c l e a r  n i g h t  s k i e s  i n i t i a t e  a 

f l o w  o f  m o i s t u r e - l a d e n  m a r i n e  a i r  i n l a n d  b y  w a y  o f  the 

c r e e k  v a l l e y s .  On c o o l i n g ,  t h e  m o i s t u r e  i n  t h i s  air 

t e n d s  t o  c o n d e n s e  o u t  t o  f o r m  a f o g .  R e c o r d s  o f  con- 

d i t i o n s  a t  R i c h m o n d  s h o w  t h a t  f o g s  t y p i c a l l y  l a s t  from 

a b o u t  3am t o  10am a n d  t h a t  t h e r e  a r e  a b o u t  7 5  f o g s  per 

y e a r  a t  7am ( R i c h a r d s o n ,  1 9 7 2 ) .  T h e  a v e r a g e  n u m b e r  of 

f o g s  p e r  m o n t h  a t  R i c h m o n d  i s  s h o w n  i n  F i g u r e  5.2. 

5.6.5 Drought 

P r o l o n g e d  s e v e r e  d r y  s p e l l s  a r e  r a r e  o v e r  t h e  Hawkesbury 

v a l l e y ,  a l t h o u g h  s e q u e n c e s  o f  b e l o w  a v e r a g e  rainfall 

h a v e  e x t e n d e d  f o r  p e r i o d s  o f  u p  t o  1 0  y e a r s  a t  s o m e  loca- 

t i o n s .  D u r i n g  t h e  y e a r s  1 9 6 4  t o  1 9 6 8  t h e  Hawkesbury 

v a l l e y ,  i n  common w i t h  much  o f  New S o u t h  W a l e s ,  experienc- 

e d  s e v e r a l  p e r i o d s  o f  e x t r e m e l y  l o w  r a i n f a l l .  T h e  most 

c r i t i c a l  p e r i o d s  w e r e  b e t w e e n  N o v e m b e r  1 9 6 4  a n d  September 

1 9 6 6  a n d  a g a i n  f r o m  N o v e m b e r  1 9 6 7  t o  N o v e m b e r  1 9 6 8 .  Dur- 

i n g  t h e s e  p e r i o d s  t h e  H a w k e s b u r y  v a l l e y  w a s  p r o c l a i m e d  a 

d r o u g h t  a r e a  o n  t h r e e  o c c a s i o n s  - b e t w e e n  J a n u a r y  and 

O c t o b e r  1 9 6 5 ,  F e b r u a r y  a n d  O c t o b e r  1 9 6 6  a n d  i n  A p r i l  1968. 

A l t h o u g h  d r o u g h t s  m a y  b e  uncommon i n  t h e  s t u d y  a r e a ,  i t  is 

e s s e n t i a l  t h a t  a n y  c o n s t r a i n t s  b y  t h e  p r o p o s e d  f r e e w a y  on 

t h e  r e s p o n s e  o f  f a u n a  w i t h i n  B r i s b a n e  W a t e r  N a t i o n a l  Park 

t o  d r o u g h t  c o n d i t i o n s  b e  considered. 
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5.7 Vegetation 

T h e  v e g e t a t i o n  o f  t h e  s t u d y  a r e a  h a s  d e v e l o p e d  i n  response 

t o  s u c h  f a c t o r s  a s  t h e  p h y s i c a l  s u b s t r a t e ,  c l i m a t e  a n d  top- 

o g r a p h y .  I t  c o n t a i n s  a h i g h  s p e c i e s  d i v e r s i t y ,  w i t h  over 

4 0 0  s p e c i e s  h a v i n g  b e e n  r e c o r d e d  d u r i n g  a three-months 

s u r v e y  b y  t h e  N a t i o n a l  H e r b a r i u m  ( B e n s o n ,  1 9 7 9 ) .  Despite 

t h e  b r e v i t y  o f  t h e  c o l l e c t i n g  p e r i o d  t h i s  r e p r e s e n t s  nearly 

h a l f  t h e  n u m b e r  o f  s p e c i e s  r e c o r d e d  f o r  K u - r i n g - g a i  Chase 

N a t i o n a l  P a r k  ( R o s e ,  1 9 6 9 ) ,  a n  a r e a  o f  s i m i l a r  vegetation 

S o u t h  o f  t h e  H a w k e s b u r y  River. 

T h e  d e t a i l e d  p l a n t  c o m m u n i t y  map p r e p a r e d  b y  B e n s o n  (1979) 

i s  g i v e n  i n  Map 5 . 6 .  Two o f  t h e s e  c o m m u n i t i e s  (quarries 

a n d  c l e a r e d  l a n d )  r e s u l t  f r o m  e x t e n s i v e  m o d i f i c a t i o n  b y  man 

o f  t h e  o r i g i n a l  v e g e t a t i o n .  B r i e f  d e s c r i p t i o n s  o f  the 

o t h e r  e l e v e n ,  b a s e d  o n  t h e  t e x t  o f  B e n s o n  ( 1 9 7 9 ) ,  now 

follow. 

i .  Closed-forest 

T h i s  c o m m u n i t y  c o n s i s t e d  o f  t r e e s  1 0 - 3 0 m  h i g h ,  w i t h  a dense 

f o l i a g e  c o v e r ,  a n d  a m o i s t  u n d e r s t o r e y  c o n s i s t i n g  o f  small 

t r e e s ,  s h r u b s  a n d  f e r n s .  I t  l i n e d  m a n y  o f  t h e  c r e e k s  in 

t h e  s t u d y  a r e a ,  f a v o u r i n g  S o u t h  t o  E a s t  r u n n i n g  valleys. 

T h e  d o m i n a n t  t r e e  s p e c i e s  w e r e  E u c a l y p t u s  d e a n e i ,  Ango- 

p h o r a  f l o r i b u n d a ,  S y n c a r p i a  g l o m u l i f e r a  w i t h  s u c h  "rain- 

f o r e s t  s p e c i e s "  a s  B a c k h o u s i a  m y r t i f o l i a ,  D o r y p h o r a  sassa- 

f r a s ,  C e r a t o p e t a l u m  a p e t a l u m  a n d  A c a c i a  e/ata. 
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O p e n  f o r e s t  w i t h  m o i s t  u n d e r s t o r e y  

T h i s  c o m m u n i t y  c o n t a i n e d  t r e e s  1 0 - 3 0 m  i n  h e i g h t  w i t h  a 

m i d - d e n s e  f o l i a g e  c o v e r  a n d  a m o i s t  u n d e r s t o r e y  o f  vary- 

i n g  d e n s i t y ,  c o n s i s t i n g  o f  s m a l l  t r e e s ,  s h r u b s ,  herbs 

a n d  g r a m i n o i d s .  I t  o c c u r r e d  o n  t h e  E a s t e r n  o r  Southern 

s l o p e s  a d j o i n i n g  w a t e r c o u r s e s ,  o f t e n  s u r r o u n d i n g  pockets 

o f  c l o s e d  forest. 

Two v a r i a n t s  o f  t h i s  c o m m u n i t y  w e r e  r e c o g n i s e d .  T y p e  A 

w a s  d o m i n a t e d  b y  s u c h  t r e e  s p e c i e s  a s  E .  p i p e r i t a ,  A .  costata 

w i t h  E .  p e l l i t a  o r  E .  u m b r a  a n d  h a d  a d e n s e  u n d e r s t o r e y .  It 

w a s  r e s t r i c t e d  t o  t h e  H a w k e s b u r y  S a n d s t o n e  i n  u p p e r  creek 

s i t u a t i o n s .  T y p e  B o n  t h e  o t h e r  h a n d  w a s  c h a r a c t e r i s e d  by 

t h e  t r e e s  A .  f l o r i b u n d a  a n d  C a s u a r i n a  t o r u l o s a  a n d  h a d  a 

m o r e  o p e n  u n d e r s t o r e y .  I t  f a v o u r e d  t h e  N a r r a b e e n  G r o u p  geo- 

l o g y  a n d  w a s  m o s t  w i d e s p r e a d  i n  t h e  f o r e s t e d  a r e a s  t o  the 

N o r t h  o f  t h e  s t u d y  area. 

i i i .  O p e n  f o r e s t  w i t h  d r y  u n d e r s t o r e y  

T h i s  c o m m u n i t y  w a s  r e p r e s e n t e d  b y  t r e e s  1 0 - 3 0 m  h i g h ,  with 

a m i d - d e n s e  f o l i a g e  c o v e r  a n d  d r y  u n d e r s t o r e y  consisting 

o f  t a l l  s h r u b s ,  h e r b s  a n d  g r a m i n o i d s .  I t  p r e f e r r e d  slopes 

w i t h  " c o o l e r "  a s p e c t s  ( E a s t e r n  t o  S o u t h e r n )  a l t h o u g h  this 

v a r i e d .  I t  a l s o  l i n e d  t h o s e  c r e e k s  w h i c h  e x t e n d e d  into 

t h e  p l a t e a u  a r e a s  a t  h i g h e r  e l e v a t i o n s .  T h e  community 

p r e f e r r e d  s a n d y  s o i l s  d e r i v e d  f r o m  t h e  H a w k e s b u r y  Sandstone. 

I t  w a s  w i d e s p r e a d  i n  t h e  s t u d y  a r e a  a n d  w a s  characterised 

b y  t h e  t r e e s  E .  p i p e r i t a ,  E .  g u m m i f e r a ,  A .  c o s t a t a  often 

w i t h  A .  f l o r i b u n d a  a n d  S .  glomulifera. 
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i v .  Low o p e n - f o r e s t  d o m i n a t e d  b y  C a s u a r i n a  g l a u c a  

T h i s  c o m m u n i t y  w a s  c o m p o s e d  o f  s m a l l  t r e e s  5 t o  8m h i g h  of 

m i d - d e n s e  c a n o p y  c o v e r  a n d  w i t h  a g r o u n d  c o v e r  d o m i n a t e d  by 

g r a m i n o i d s  a n d  h e r b s .  I t  w a s  r e s t r i c t e d  t o  t h e  alluvial 

f l a t s  a l o n g  w a t e r c o u r s e s ,  w h e r e  i t  w a s  o c c a s i o n a l l y  subject- 

e d  t o  i n u n d a t i o n .  T h r e e  s t a n d s  o c c u r r e d  w i t h i n  t h e  study 

a r e a ,  o n e  l a r g e l y  w i t h i n  c o r r i d o r  2. 

v .  Low o p e n - f o r e s t  w i t h  d r y ,  d e n s e ,  t a l l  u n d e r s t o r e y  

T h i s  c o m m u n i t y  w a s  a s s o c i a t e d  w i t h  a y e l l o w  e a r t h  s o i l  found 

o n l y  a t  o n e  l o c a l i t y ,  t o w a r d s  t h e  E a s t e r n  e n d  o f  c o r r i d o r  1. 

A s i m i l a r  c o m m u n i t y  w a s  a l s o  f o u n d  n e a r  P a t o n g a  i n  t h e  far 

S o u t h e r n  s e c t i o n  o f  B r i s b a n e  W a t e r s  N a t i o n a l  P a r k .  I t  was 

c h a r a c t e r i s e d  b y  t r e e s  8 - 1 0 m  h i g h  w i t h  a m i d - d e n s e  canopy 

c o v e r .  T h e  u n d e r s t o r e y  w a s  d r y ,  t a l l  a n d  d e n s e  a n d  contained 

a s c a t t e r i n g  o f  h e r b s  a n d  g r a m i n o i d s .  T h e  c o m m u n i t y  w a s  char- 

a c t e r i s e d  b y  t h e  t r e e  s p e c i e s  E .  c a p i t e l l a t a ,  E .  gummifera, 

B a n k s i a  s e r r a t a  a n d  E .  haemastoma. 

v i .  Low o p e n - f o r e s t  t o  l o w  w o o d l a n d ,  w i t h  d r y  u n d e r s t o r e y  

T h e  m o s t  w i d e s p r e a d  c o m m u n i t y  w i t h i n  t h e  s t u d y  a r e a ,  this 

c o m m u n i t y  o c c u r r e d  o n  r i d g e s  a n d  r i d g e  s l o p e s  u s u a l l y  on 

s a n d y  s o i l s  i n  w e l l  d r a i n e d ,  d r i e r  a r e a s .  T h e  community 

w a s  c h a r a c t e r i s e d  b y  t r e e s  u s u a l l y  l e s s  t h a n  10m h i g h ,  with 

a m i d - d e n s e  t o  o p e n  c a n o p y  c o v e r .  T h e r e  w a s  a m i d - d e n s e  to 

o p e n  s h r u b  l a y e r ,  c o n t a i n i n g  s h r u b s ,  h e r b s  a n d  graminoids. 

S p e c i e s  d i v e r s i t y  w a s  h i g h .  T h e  m a i n  t r e e  s p e c i e s  present 

w e r e  A .  c o s t a t a ,  E .  g u m m i f e r a ,  E .  e x i m i a ,  E .  u m b r a ,  E .  punc- 

t a t a  a n d  E .  haemastoma. 



- 6 1  - 

v i i .  O p e n - s c r u b  ( M a n g r o v e )  

M a n g r o v e s  w e r e  m o s t  f r e q u e n t  b e t w e e n  t h e  P a c i f i c  Highway 

b r i d g e  a c r o s s  M o o n e y  Mooney  C r e e k  a n d  c o r r i d o r  1 t o  the 

S o u t h ,  w i t h  f e w  s t a n d s  e l s e w h e r e  i n  M o o n e y  M o o n e y  Creek. 

Two s p e c i e s  o f  m a n g r o v e  w e r e  p r e s e n t  - A v i c e n n i a  marina 

v a r .  a u s t r a l a s i c a  a n d  A e g i c e r a s  c o r n i c u l a t u m  - a n d  the 

d i f f e r e n t  h e i g h t s  o f  t h e s e  t w o  s p e c i e s  ( a b o u t  8m a n d  4m 

r e s p e c t i v e l y )  g a v e  t h e  c o m m u n i t y  a d i s t i n c t i v e  appearance. 

v i i i .  C l o s e d  Heath 

D o m i n a t e d  b y  s u c h  h e a t h l a n d  s h r u b s  a s  B .  e r i c i f o l i a ,  Hakea 

s p p ,  G r e v i l l e a  p u n i c e a  a n d  K u n z e a  c a p i t a t a ,  t h i s  community 

f o r m e d  a d e n s e  s c r u b  u p  t o  2m i n  h e i g h t  w i t h  a g r o u n d  cover 

o f  g r a m i n o i d s .  I t  w a s  a s s o c i a t e d  w i t h  m o i s t ,  s a n d y ,  shall- 

ow s o i l s  o v e r l y i n g  a h a r d  s a n d s t o n e  b a s e ,  a n d  frequently 

o c c u r r e d  i n  s h a l l o w  s l o p i n g  s h e l v e s  b e l o w  r i d g e s  a n d  above 

t h e  m a i n  c r e e k  s y s t e m s .  I t s  d i s t r i b u t i o n  w a s  o f t e n  related 

t o  l o c a l i t i e s  w h e r e  s h a l e  l e n s e s  w i t h i n  t h e  H a w k e s b u r y  Sand- 

s t o n e  r e a c h  t h e  s u r f a c e  ( s e e  7.6.1). 

i x .  R o c k  o u t c r o p s  w i t h  p o c k e t s  o f  l o w  s c r u b  

A l t h o u g h  a d i s t i n c t i v e  h a b i t a t  f o r  f a u n a ,  t h i s  c o m m u n i t y  had 

a f l o r a  w h i c h  v a r i e d  f r o m  l o w  o p e n - w o o d l a n d  t o  closed-scrub. 

I t  w a s  c h a r a c t e r i s e d  b y  r o c k  p l a t f o r m s  g e n e r a l l y  w i t h  more 

t h a n  50% r o c k  s u r f a c e  e x p o s e d .  T h e  m a i n  t r e e  s p e c i e s  present 

w e r e  E .  h a e m a s t o m a ,  E .  g u m m i f e r a ,  E .  e x i m i a  w i t h  E .  multicaulis 

o n  t h e  h i g h e r  peaks. 

x .  S e d g e l a n d  

T y p i c a l l y  t h i s  c o m m u n i t y  w a s  d o m i n a t e d  b y  s e d g e s  (especially 

C y p e r a c e a e  a n d  R e s t i o n a c e a e )  a n d  o t h e r  g r a m i n o i d s .  Trees 
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TABLE 5.2: Extent o f  p lant communities 

Corridor 1 
(ha) 

Corridor 2 
(ha) 

Study area 
(ha) % 

1. Closed forest 8 <1 49 1.8 

2. Open fo res t  with moist understorey 48 8 357 13.2 
3. Open fo res t  wi th  dry understorey 24 16 373 13.8 
4. Low open-forest dominated by 

C a s u a r i n a  glauca 0 4 16 0.6 
5. Low open-forest wi th dry,  dense 

t a l l  understorey 16 0 24 0.9 
6. Low open-forest/open woodland, 

wi th dry understorey 111 107 1095 40.5 
7. Open scrub, mangrove 8 0 62 2.3 
8. Closed heath 80 24 300 11.1 
9. Rock outcrops wi th  pockets o f  low scrub 16 0 70 2.6 

O. Sedgeland 16 0 41 1.5 
1. Reedland/Rushland 0 1 5 0.2 
2. Cleared land 8 24 295 10.9 
3. Quarries <1 8 11 0.4 
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w e r e  a b s e n t  a n d  s t a n d i n g  w a t e r  w a s  o f t e n  present. 

x i .  R e e d l a n d / R u s h l a n d  

T h i s  c o m m u n i t y  w a s  c o m p o s e d  m a i n l y  o f  m e m b e r s  o f  t h e  Poaceae 

( g r a s s e s )  a n d  J u n c a c e a e  ( r u s h e s ) .  I t  o c c u r r e d  i n  depressions 

o n  t h e  a l l u v i a l  f l a t s  l i n i n g  t i d a l  w a t e r c o u r s e s  a n d  w a s  sub- 

j e c t  t o  f r e q u e n t  t i d a l  i n u n d a t i o n .  T h e  t w o  m a i n  s p e c i e s  pres- 

e n t  w e r e  t h e  r e e d  P h r a g m d t e s  a u s t r a l i s  a n d  t h e  r u s h  Juncus 

k r a u s s i i .  T h i s  c o m m u n i t y  w a s  r e p r e s e n t e d  o n l y  a t  t h r e e  places 

w i t h i n  t h e  s t u d y  a r e a ,  o n e  o f  w h i c h  l a y  p a r t l y  w i t h i n  corridor 

2 .  T h e  t w o  N o r t h e r l y  e x a m p l e s  o f  t h e  c o m m u n i t y  w e r e  dominated 

b y  P .  a u s t r a l i s  a n d  t h e  t h i r d ,  m o r e  S o u t h e r l y  e x a m p l e ,  by 

J .  kraussii. 

T h e  e x t e n t s  o f  a l l  t h i r t e e n  p l a n t  c o m m u n i t i e s  within 

e a c h  o f  t h e  t w o  c o r r i d o r s ,  a n d  w i t h i n  t h e  s t u d y  a r e a  generally, 

a r e  s u m m a r i s e d  i n  T a b l e  5.2. 

5 .8  Fire 

Map 5 . 7  g i v e s  t h e  r e c e n t  f i r e  h i s t o r y  o f  B r i s b a n e  W a t e r  Nation- 

a l  P a r k .  A p a r t  f r o m  a n  u n s u c c e s s f u l  c o n t r o l  b u r n  d u r i n g  July 

1 9 7 8  i n  w h i c h  s i t e  n u m b e r  1 . 1 4  w a s  p a r t - b u r n t ,  n o n e  o f  the 

v e g e t a t i o n  a l o n g  c o r r i d o r  1 h a s  b e e n  b u r n t  s i n c e  t h e  extensive 

s p r i n g - s u m m e r  f i r e s  o f  1968. 

I n  c o n t r a s t ,  c o r r i d o r  2 h a s  a m o r e  v a r i e d  f i r e  h i s t o r y ,  although 

i n a d e q u a t e  d o c u m e n t a t i o n  p r e v e n t e d  i t s  c o m p l e t e  elucidation. 

S i t e s  2 . 1 ,  2 . 2  a n d ,  i n  p a r t  2 . 5 ,  w e r e  b u r n t  i n  J a n u a r y  1977 

w h i l e  s i t e  2 . 8  w a s  b u r n t  m o r e  r e c e n t l y  s t i l l .  S i t e  2 . 1 1  was 

b u r n t  d u r i n g  t h e  s u m m e r  1 9 6 8  f i r e s  a l r e a d y  n o t e d  w h i l e  sites 

2 . 3 ,  2 . 4 ,  2 . 6  a n d  2 . 9  w e r e  p r o b a b l y  b u r n t  m o r e  r e c e n t l y .  S i t e  2.10 
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i n  c l o s e d  f o r e s t ,  h a d  n o  r e c e n t  f i r e  h i s t o r y  w h i l e  the 

f i r e  h i s t o r y  f o r  s i t e  2 . 7  i s  n o t  k n o w n .  S i t e s  2 . 5  and 

2 . 6  w e r e  b u r n t  a g a i n  i n  M a r c h ,  1979. 

5.9  Land Use 

E x i s t i n g  l a n d  u s e  i n  t h e  s t u d y  a n d  s u r r o u n d i n g  a r e a s  is 

s h o w n  i n  Map 5 . 8 .  T o  t h e  S o u t h  o f  t h e  P a c i f i c  Highway 

m o s t  o f  t h e  l a n d  h a s  a l r e a d y  b e e n  d e d i c a t e d  a s  Brisbane 

W a t e r  N a t i o n a l  P a r k .  Much o f  t h e  l a n d  f r o n t i n g  onto 

B r i s b a n e  W a t e r  i t s e l f ,  t o  t h e  E a s t  o f  t h e  P a r k ,  i s  zoned 

f o r  u r b a n  u s e  a n d  i s  a l r e a d y  e x t e n s i v e l y  b u i l t  u p o n .  To 

t h e  N o r t h - E a s t  i s  t h e  t o w n s h i p  o f  K o r i o n g  - w i t h  lands 

d e s i g n a t e d  R u r a l  R e s i d e n t i a l  - a n d  t h e  s p e c i a l  u s e s  area 

o f  M o u n t  P e n a n g  T r a i n i n g  S c h o o l  f o r  Boys. 

T o  t h e  N o r t h  o f  t h e  N a t i o n a l  P a r k  i s  a p r o p o s e d  National 

P a r k  e x t e n s i o n  c e n t r e d  o n  t h e  d r a i n a g e  s y s t e m  o f  Mooney 

M o o n e y  C r e e k  a n d  a n  e x t e n s i v e  a r e a  o f  f a r m s  ( m a i n l y  citrus) 

o n  t h e  S o m e r s b y  P l a t e a u .  S e v e r a l  q u a r r i e s  f o r  sandstone 

a n d  r o a d  m a t e r i a l s  a r e  l o c a t e d  j u s t  N o r t h  o f  t h e  Pacific 

H i g h w a y  (Map 5 . 6 ) .  T o  t h e  N o r t h - W e s t  l i e s  a s e c o n d  agri- 

c u l t u r a l  a r e a ,  c e n t r e d  o n  P e a t s  R i d g e  w h i l e  t h e  existing 

s e c t i o n  o f  t h e  S y d n e y - N e w c a s t l e  f r e e w a y  r u n s  a l o n g  the 

W e s t e r n  m a r g i n  o f  t h e  N a t i o n a l  Park. 

T h e  f o l l o w i n g  p o i n t s  s h o u l d  b e  m a d e  i n  r e l a t i o n  t o  existing 

l a n d  use: 

( a )  T h e  p r o p o s e d  c o r r i d o r  1 r u n s  m a i n l y  through 

B r i s b a n e  W a t e r  N a t i o n a l  P a r k  (6km). 
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( b )  T h e  p r o p o s e d  c o r r i d o r  2 r u n s  i n  l a r g e  part 

t h r o u g h  t h e  p r o p o s e d  N o r t h e r n  extension 

t o  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  (4km). 

( c )  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  i s  s u r r o u n d e d  by 

l a n d  a l i e n a t e d  f r o m  n a t u r a l  v e g e t a t i o n ,  whether 

f o r  u s e  a s  f r e e w a y ,  h i g h w a y ,  a g r i c u l t u r a l  land, 

r u r a l  o r  u r b a n  r e s i d e n t i a l  land. 

5.10  Logging 

L o g g i n g  b e g a n  i n  t h e  W y o n g - O u r i m b a h  a r e a  i n  t h e  1840s. 

W h i l e  t h e  H a w k e s b u r y  S a n d s t o n e  c o u n t r y  h a s  l i t t l e  silvi- 

c u l t u r a l  p o t e n t i a l ,  s a w  l o g s  w e r e  e x t r a c t e d  f r o m  the 

b e t t e r  s t a n d s  o f  t i m b e r  b e s i d e  t h e  c r e e k s  t h r o u g h  this 

c o u n t r y .  S p e c i e s  p a r t i c u l a r l y  s o u g h t  a f t e r  w e r e  the 

B l u e  Gum E .  s a l i g n a ,  R o u n d - l e a v e d  Gum E .  deanei, 

T u r p e n t i n e s  S .  g l o m u l i f e r a  a n d  t h e  o c c a s i o n a l  R e d  Cedar 

T o o n a  australis. 

I t  i s  e s t i m a t e d  t h a t  t h e  b a n k s  o f  P i l e s  a n d  M o o n e y  Mooney 

C r e e k s  w e r e  l i g h t l y  a n d  s e l e c t i v e l y  l o g g e d  4 0 - 5 0  years 

a g o  (G.  P o w e r ,  p e r s .  c o m m . ) .  T h e  r a t h e r  even-aged 

a p p e a r a n c e  o f  t h e  s t a n d s  a t  t h e s e  s i t e s  i s  attributed 

t o  a p a r t i c u l a r l y  s e v e r e  f i r e  a t  a b o u t  t h e  s a m e  time 

r a t h e r  t h a n  t o  t h e  l o g g i n g  i t s e l f .  T h e s e  s t a n d s  a r e  not 

y e t  m a t u r e ,  a p r o c e s s  w h i c h  t a k e s  a t  l e a s t  a c e n t u r y  to 

complete. 
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6. F A U N A L  STUDIES 

6.1 Introduction 

T h e  p r i m a r y  c o n c e r n  o f  t h e s e  s t u d i e s  w a s  t o  i d e n t i f y  t h e  animal 

s p e c i e s  a n d  h a b i t a t s  m o s t  l i k e l y  t o  b e  a f f e c t e d  b y  t h e  proposed 

f r e e w a y .  T h i s  required: 

( a )  D e t a i l e d  i n v e n t o r i e s  o f  w i l d l i f e  a n d  h a b i t a t  features, 

s u c h  a s  h a b i t a t  t y p e s  a n d  t h e i r  c o n d i t i o n ,  animal 

c o m m u n i t y  d i v e r s i t y ,  p r o d u c t i v i t y  a n d  stability. 

T h e s e  i n v e n t o r i e s  a r e  a p r e r e q u i s i t e  t o  accurate 

i m p a c t  evaluations. 

( b )  A c l e a r  u n d e r s t a n d i n g  o f  t h e  a g e n t  o f  c h a n g e ,  in 

t h i s  c a s e  t h e  p r o p o s e d  f r e e w a y ,  a n d  i t s  impacts. 

S i n c e  t h e  a b u n d a n c e ,  d i v e r s i t y ,  p r o d u c t i v i t y  a n d  p h y s i c a l  con- 

d i t i o n  o f  w i l d l i f e  r e f l e c t  t h e  q u a l i t y  o f  t h e i r  habitat, 

a n i m a l  p o p u l a t i o n  i n v e n t o r i e s  a r e  n o r m a l l y  u s e d  a s  indicators 

o f  h a b i t a t  q u a l i t y  a n d  v a l u e .  T h r e e  a p p r o a c h e s  t o  obtaining 

t h i s  i n f o r m a t i o n  a r e  u s e d :  t r u e  c e n s u s e s ,  s a m p l i n g  estimates 

a n d  i n d i c e s .  T r u e  c e n s u s e s  s e e k  t o  e s t a b l i s h  t h e  a c t u a l  popu- 

l a t i o n s  o f  a n i m a l s  w i t h i n  a g i v e n  a r e a .  T h e y  a r e  b e s t  suited 

t o  l o c a l i t i e s  i n  w h i c h  t h e  a n i m a l s  c a n  b e  e a s i l y  c o u n t e d .  Examples 

a r e  t h e  w i n t e r i n g  a r e a s  f o r  d e e r ,  e l k  a n d  w a t e r f o w l ,  o r  breeding 

a r e a s  f o r  c o l o n i a l  n e s t i n g  b i r d s .  S u c h  o p p o r t u n i t i e s  d i d  not 

e x i s t  i n  t h e  p r e s e n t  s t u d y ,  s o  t h a t  d i r e c t  c e n s u s i n g  w a s  n o t  used. 

S a m p l i n g  e s t i m a t e s  c a n  p r o v i d e  a v e r y  s a t i s f a c t o r y  e s t i m a t e  of 

a n i m a l  p o p u l a t i o n s  w i t h i n  a s t u d y  a r e a .  Two e x a m p l e s  o f  this 

a p p r o a c h  w i l l  b e  g i v e n .  T h e  f i r s t  r e q u i r e s  t h e  d e l i n e a t i o n  of 

a s e t  a r e a  - t h e  s a m p l e  p l o t  - i n  w h i c h  t h e  n u m b e r s  o f  individuals 

o f  e a c h  s p e c i e s  u n d e r  s t u d y  a r e  e s t a b l i s h e d .  T h e  s e c o n d  i s  the 

m a r k  a n d  r e c a p t u r e  m e t h o d ,  w h i c h  i s  p a r t i c u l a r l y  s u i t e d  t o  birds 

a n d  s m a l l  m a m m a l s .  I n d i v i d u a l  a n i m a l s  a r e  t r a p p e d ,  m a r k e d  and 
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r e l e a s e d  a n d  t h e n  r e t r a p p e d  a t  a l a t e r  d a t e .  An e s t i m a t e  of 

t h e  t o t a l  p o p u l a t i o n  c a n  t h e n  b e  c a l c u l a t e d  f r o m  t h e  ratio 

o f  m a r k e d  t o  u n m a r k e d  i n d i v i d u a l s  o b t a i n e d  d u r i n g  t h e  retrapp- 

i n g  p e r i o d .  A l t h o u g h  t h i s  m e t h o d  c a n  g i v e  v e r y  p r e c i s e  esti- 

m a t e s  o f  p o p u l a t i o n  s i z e s ,  i t  i s  n o t  o n l y  t i m e - c o n s u m i n g  to 

a p p l y  b u t  w o u l d  b e  o v e r - p r e c i s e  f o r  t h e  p r e s e n t  study. 

T h e  m o s t  w i d e l y  u s e d  a p p r o a c h  r e l i e s  o n  t h e  u s e  o f  indices. 

S i m i l a r  t o  m a n y  s a m p l i n g  p l o t  m e t h o d s ,  i n d i c e s  p r o v i d e  popu- 

l a t i o n  t r e n d  i n f o r m a t i o n  w h i c h  c a n  b e  u s e d  t o  d e t e r m i n e  annual 

v a r i a t i o n s  a s  w e l l  a s  d i f f e r e n c e s  b e t w e e n  h a b i t a t s .  T h i s  type 

o f  i n f o r m a t i o n  i s  u s u a l l y  a d e q u a t e  f o r  d e t e r m i n i n g  t h e  major 

i m p a c t s  o f  d e v e l o p m e n t s  o f  t h e  k i n d  u n d e r  c o n s i d e r a t i o n .  Con- 

s e q u e n t l y  t h e  m e t h o d s  u s e d  i n  t h i s  s t u d y  a r e  o f  t h i s  kind. 

W h i l e  t h e  f a u n a l  s t u d i e s  w e r e  c o n c e n t r a t e d  w i t h i n  t h e  two 

p r o p o s e d  f r e e w a y  c o r r i d o r s ,  t h e  p r o v i s i o n  o f  p l a n t  community 

i n f o r m a t i o n  f o r  t h e  e n t i r e  a r e a  b e t w e e n  t h e  t w o  c o r r i d o r s  and 

f o r  s o m e  d i s t a n c e  b e y o n d  e a c h  c o r r i d o r  m e a n t  t h a t  briefer 

s t u d i e s  i n  t h e s e  a d d i t i o n a l  a r e a s  c o u l d  b e  m e a n i n g f u l l y  related 

t o  t h e  c o r e  s t u d i e s ,  a n d  v i c e - v e r s a  ( s e e  5.1). 

6.2 Study sites 

A c c o m p l i s h m e n t  o f  t h e  f a u n a l  s t u d i e s  w a s  g r e a t l y  h e l p e d  b y  the 

m a p p i n g  o f  p l a n t  c o m m u n i t i e s  w i t h i n  t h e  s t u d y  a r e a  (Benson, 

1 9 7 9 ) .  W i t h  t h i s  i n f o r m a t i o n  i t  w a s  p o s s i b l e  t o  l o c a t e  sites 

f o r  t h e  f a u n a l  s t u d i e s  a l o n g  t h e  t w o  c o r r i d o r s  s o  a s  t o  include 

n o t  o n l y  a l l  t h e  m a j o r  p l a n t  c o m m u n i t y  t y p e s  b u t  a l s o  variations 

i n  a s p e c t ,  s l o p e ,  g e o l o g y ,  e t c .  (Map 5.1). 
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As  f a r  a s  p o s s i b l e  s i t e s  w e r e  l o c a t e d  a t  250m i n t e r v a l s  along 

t h e  c e n t r e l i n e  o f  e a c h  c o r r i d o r ,  t h i s  i n t e r v a l  b e i n g  calculated 

t o  g i v e  a m a n a g e a b l e  n u m b e r  o f  s i t e s  f o r  f a u n a l  s t u d y .  In 

p r a c t i c e  t h i s  p r o c e d u r e  w a s  s o m e t i m e s  m o d i f i e d  t o  accommodate 

c o m m u n i t i e s  w h i c h  d i d  n o t  f i t  i n t o  t h i s  s a m p l i n g  p a t t e r n ,  o r  to 

r e l o c a t e  s i t e s  w h i c h  f e l l  w i t h i n  a n  e c o t o n e .  E v e n  i n  t h e s e  cases, 

t h o u g h ,  a s t a n d a r d  a p p r o a c h  - u s i n g  p r e d e t e r m i n e d  d i s t a n c e s  bet- 

w e e n  a d j o i n i n g  s i t e s  - w a s  adopted. 

I t  i s  a b a s i c  a s s u m p t i o n  o f  t h e  f a u n a l  s t u d i e s  t h a t  t h e  s a m p l i n g  

p l o t s  c l o s e l y  r e f l e c t  t h e  d i v e r s i t y  p r e s e n t  w i t h i n  t h e  s t u d y  

a r e a  a s  a whole. 

A f t e r  l o c a t i o n ,  e a c h  s t u d y  s i t e  w a s  t a g g e d .  T w e n t y - e i g h t  such 

s i t e s  w e r e  s e l e c t e d  a l o n g  t h e  t w o  corridors. 

6.3 Mammals 

6.3.1 Summary 

T h e  mammal f a u n a  o f  t h e  s t u d y  a r e a  w a s  a s s e s s e d  b y  s e v e r a l  methods. 

2 5 5  c a p t u r e s  o f  s i x  s p e c i e s  w e r e  m a d e  w i t h  s m a l l  mammal t r a p s  dur- 

i n g  2 , 0 0 0  t r a p - n i g h t s .  C a g e  t r a p s  w e r e  u s e d  f o r  l a r g e r  mammals 

d u r i n g  1 4 4  t r a p - n i g h t s ,  b u t  w i t h o u t  s u c c e s s .  6 2  h o u r s  o f  spot- 

l i g h t i n g  y i e l d e d  r e m a r k a b l y  f e w  s i g h t i n g s  o f  n o c t u r n a l  m a m m a l s  - 
S u g a r  G l i d e r s  P e t a u r u s  b r e v i c e p s ,  Swamp W a l l a b i e s  W a l l a b i a  bicolor 

a n d  R i n g - t a i l e d  P o s s u m s  P s e u d o c h e i r u s  p e r e g r i n u s  b e i n g  recorded. 

T h e  a n a l y s i s  o f  o v e r  2 5 0  i n d i v i d u a l  s c a t s  f r o m  7 3  s i t e s  yielded 

h a i r s  o f  t h i r t e e n  mammal s p e c i e s ,  t h e  l e a s t  e x p e c t e d  o f  w h i c h  was 

t h e  B r o w n  H a r e  L e p u s  c a p e n s i s .  A t r i a l  u s e  o f  t h e  hair-sampling 

t u b e  m e t h o d  p r o v e d  s u c c e s s f u l ,  w h i l e  p i t - t r a p p i n g  y i e l d e d  5 indivi- 

d u a l s  o f  f o u r  s p e c i e s  - i n c l u d i n g  t h e  P y g m y  P o s s u m  Cercatetus 

n a n u s ,  S w a i n s o n ' s  M a r s u p i a l  M o u s e  A n t e c h i n u s  s w a i n s o n i i  a n d  Common 

M a r s u p i a l  M o u s e  S m i n t h o p s i s  murina. I n  a d d i t i o n ,  s i g h t i n g s  were 
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m a d e  o r  e v i d e n c e  ( e . g .  t r a c k s ,  b u r r o w s )  f o u n d  f o r  t h e  presence 

o f  t e n  mammal species. 

F o u r t e e n  n a t i v e  a n d  s i x  f e r a l  s p e c i e s  o f  m a m m a l s  w e r e  recorded 

b y  t h e s e  m e t h o d s .  A f u r t h e r  e l e v e n  s p e c i e s  h a v e  b e e n  recorded 

e l s e w h e r e  i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  w h i l e  a n o t h e r  8 could 

c o n c e i v a b l y  o c c u r  t h e r e .  M o s t  o f  t h e s e  s p e c i e s  m a y  b e  present 

i n  t h e  s t u d y  a r e a .  A r e c o r d  o f  p a r t i c u l a r  i n t e r e s t  w a s  t h a t  of 

t h e  F a w n - f o o t e d  M o s a i c - t a i l e d  R a t  M e l o m y s  c e r v i n i p e s ,  t h i s  being 

a S o u t h e r l y  e x t e n s i o n  i n  k n o w n  r a n g e  o f  a b o u t  4 5  k m .  T h e  habitat 

p r e f e r e n c e s  o f  t h e  s p e c i e s  r e c o r d e d  i n  t h e  s t u d y  a r e a  a r e  dis- 

cussed. 

6.3.2 Introduction 

T h e  s t u d i e s  d e s c r i b e d  b e l o w  h a v e  s o u g h t  t o  e s t a b l i s h  t h e  mammal 

f a u n a  o f  t h e  s t u d y  a r e a  a n d ,  a s  f a r  a s  t i m e  a l l o w e d ,  t h e i r  habi- 

t a t  p r e f e r e n c e s  a n d  c o n s e q u e n t  d i s t r i b u t i o n .  T o  j u d g e  b y  the 

r e s u l t s  o f  o t h e r  w o r k  i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  i t  is 

m o s t  u n l i k e l y  t h a t  a c o m p r e h e n s i v e  l i s t i n g  o f  s p e c i e s  h a s  been 

o b t a i n e d .  T h e  p r e s e n t  s t u d y  l o c a t e d  1 4  n a t i v e  mammal species 

o u t  o f  2 6  k n o w n  t o  o c c u r  i n  t h e  P a r k  a s  a w h o l e .  T h e  l o c a t i o n  of 

uncommon mammal s p e c i e s  i n  a g e n e r a l  s u r v e y  i s  o f t e n  a difficult 

a n d  t i m e - c o n s u m i n g  p r o c e s s .  F o r  e x a m p l e ,  f i v e  s p e c i e s  recorded 

i n  a r e c e n t  s u r v e y  o f  M y a l l  L a k e s  w e r e  f i r s t  l o c a t e d  d u r i n g  the 

t h i r d  y e a r  o f  s t u d y .  F o r  t h i s  r e a s o n ,  c a r e  h a s  b e e n  t a k e n  to 

d e t e r m i n e  w h i c h  s p e c i e s  m i g h t  o c c u r  w i t h i n  t h e  s t u d y  a r e a ,  even 

t h o u g h  t h e y  w e r e  n o t  r e c o r d e d  d u r i n g  t h e  p r e s e n t  survey. 

6.3.3 Methods 

S e v e r a l  d i f f e r e n t  m e t h o d s  w e r e  u s e d  t o  s u r v e y  t h e  m a m m a l s  o f  the 

s t u d y  a r e a .  A s  a n y  o n e  m e t h o d  t e n d s  t o  f a v o u r  t h e  d e t e c t i o n  of 

s o m e  s p e c i e s  i n  p r e f e r e n c e  t o  o t h e r s ,  t h e  u s e  o f  s e v e r a l  methods 

s h o u l d  p r o v i d e  a b e t t e r  o v e r a l l  a s s e s s m e n t  o f  t h e  s p e c i e s  present. 
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6 . 3 . 3 . 1  S m a l l  mammal t r a p p i n g  

E l l i o t t  s m a l l  mammal t r a p s  ( m e a s u r i n g  33  x 1 0  x 10cm) w e r e  used 

t o  s u r v e y  r a t s  a n d  s m a l l  m a r s u p i a l s .  One h u n d r e d  t r a p s  w e r e  set 

a t  e a c h  s a m p l i n g  s t a t i o n .  I n  t h e  f i r s t  t r a p p i n g  p e r i o d  l o t s  of 

2 5  t r a p s  w e r e  s e t  10m a p a r t  i n  s q u a r e  g r i d s  o f  5 x 5 t r a p s .  This 

l a y o u t  w a s  r e p l a c e d  d u r i n g  l a t e r  t r a p p i n g  p e r i o d s  w i t h  a t r a p  line, 

i n  w h i c h  t h e  t r a p s  w e r e  p l a c e d  a t  10m i n t e r v a l s .  T h i s  c h a n g e  was 

m a d e  p a r t l y  t o  a c c o m m o d a t e  w i t h i n - s i t e  v a r i a b i l i t y  o f  t h e  vegeta- 

t i o n  m o r e  e f f e c t i v e l y  ( a  t r a p  l i n e  b e i n g  l o n g e r  t h a n  a g r i d )  and 

p a r t l y  b e c a u s e  t h e  s h a p e s  o f  some  s i t e s  d i d  n o t  l e n d  themselves 

t o  t h e  g r i d  f o r m a t .  T h e  t r a p s  w e r e  b a i t e d  w i t h  a m i x t u r e  o f  pea- 

n u t  b u t t e r  a n d  r o l l e d  o a t s ,  t o  w h i c h  a s m a l l  a m o u n t  o f  vanilla 

e s s e n c e  w a s  a d d e d .  T h e  t r a p s  w e r e  o p e r a t e d  o v e r  f o u r  consecutive 

d a y s  a n d  c h e c k e d  d a i l y  f o r  captures. 

A l t h o u g h  s n a p  t r a p s  m a y  b e  a m o r e  e f f i c i e n t  m e a n s  f o r  sampling 

s m a l l  mammals  ( F o x  & P o s a m e n t i e r ,  1 9 7 6 ) ,  t h e y  w e r e  n o t  u s e d  in 

t h e  p r e s e n t  s t u d y  a s  t h e y  k i l l  a n i m a l s  unnecessarily. 

6 . 3 . 3 . 2  C a g e  T r a p p i n g  

T r e a d l e - o p e r a t e d  w i r e  c a g e  t r a p s  o f  t w o  t y p e s  w e r e  u s e d ,  one 

m e a s u r i n g  2 0  x 2 0  x 55cm a n d  t h e  o t h e r  1 8  x 1 8  x 5 0 c m .  The 

p e a n u t  b u t t e r / r o l l e d  o a t s  b a i t  w a s  u s e d  i n  s o m e  a n d  commercial 

k a n g a r o o  m e a t  i n  t h e  o t h e r s .  T h e  l a t t e r  w a s  p r e f e r r e d  t o  the 

m e a t  o f  d o m e s t i c  a n i m a l s  b e c a u s e  i t  h a s  a s t r o n g e r  o d o u r  and 

t a s t e  a n d  i s  c o n s e q u e n t l y  c o n s i d e r e d  m o r e  a t t r a c t i v e  t o  carni- 

v o r o u s  a n i m a l s .  T h e  t r a p s  w e r e  o p e r a t e d  o v e r  f o u r  consecutive 

d a y s  a n d  c h e c k e d  d a i l y  f o r  captures. 

6 . 3 . 3 . 3  S p o t  l i g h t i n g  

12V q u a r t z - h a l o g e n  s p o t l i g h t s  w e r e  u s e d  f o r  s p o t l i g h t i n g ,  power- 

e d  b y  e i t h e r  m o t o r  c y c l e  b a t t e r i e s  ( s p o t l i g h t i n g  o n  f o o t )  o r  a 
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v e h i c l e  b a t t e r y  ( s p o t l i g h t i n g  f r o m  v e h i c l e ) .  L a c k  o f  suit- 

a b l e  t r a i l s  m e a n t  t h a t  a l l  s p o t l i g h t i n g  i n  t h e  s t u d y  area 

w a s  d o n e  o n  f o o t ,  b u t  w a s  s u p p l e m e n t e d  b y  s p o t l i g h t i n g  from 

a v e h i c l e  a l o n g  n e a r b y  r o a d s .  A l t h o u g h  s p o t l i g h t i n g  from 

v e h i c l e s  t e n d s  t o  b e  m o r e  p r o d u c t i v e ,  s m a l l e r  m a m m a l s  are 

m o r e  r e a d i l y  l o c a t e d  w h e n  s p o t l i g h t i n g  o n  foot. 

6 . 3 . 3 . 4  S c a t  collection 

T h e  s c a t s  o f  c a r n i v o r e s  ( m o s t l y  f e r a l  c a t s  a n d  f o x e s )  were 

c o l l e c t e d  f r o m  w a l k i n g  t r a c k s  i n  t h e  s t u d y  a r e a .  H a i r s  con- 

t a i n e d  w i t h i n  t h e  s c a t s  w e r e  i d e n t i f i e d ,  a n d  p r e y  species 

t h u s  d e t e r m i n e d ,  b y  t h e  m e t h o d  o f  B r u n n e r  a n d  Coman (1975). 

T h i s  m e t h o d  r e q u i r e d  i n i t i a l  d r y i n g  o f  t h e  s c a t s  a t  8 0 ° C  for 

72  h o u r s  t o  k i l l  p a r a s i t e  e g g s .  T h e  s c a t s  w e r e  t h e n  washed, 

b r o k e n  u p  a n d  a n y  b o n e s  p r e s e n t  r e m o v e d .  T h e  l e n g t h ,  cross- 

s e c t i o n a l  s h a p e  a n d  s i z e ,  c u t i c u l a r  s c a l e  p a t t e r n  a n d  colour 

o f  t h e  p r i m a r y  g u a r d  h a i r s  ( u s u a l l y  t h e  m o s t  species-specific 

h a i r s ) ,  a n d  t o  a l e s s e r  e x t e n t  o t h e r  h a i r s ,  w e r e  t h e n  established. 

I d e n t i f i c a t i o n s  w e r e  m a d e  b y  r e f e r e n c e  t o  t h e  p h o t o g r a p h s  and 

t e x t  i n  B r u n n e r  a n d  Coman ( 1 9 7 5 )  a n d  t o  s t a n d a r d  h a i r  speci- 

m e n s .  W h e r e  p o s s i b l e  b o n e  ( e s p e c i a l l y  j a w s ,  t e e t h  a n d  long 

b o n e s )  a n d  c l a w  f r a g m e n t s  w e r e  a l s o  identified. 

6 . 3 . 3 . 5  H a i r - s a m p l i n g  t u b e  

T h e  h a i r - s a m p l i n g  t u b e  m e t h o d  d e v i s e d  b y  S u c k l i n g  ( 1 9 7 8 )  was 

t e s t e d  i n  p l a n t  c o m m u n i t y  6 n e a r  s i t e  1 . 1 4 .  A 1 0 c m  l e n g t h  of 

2 . 5 c m  i n t e r n a l  d i a m e t e r  PVC t u b e  w a s  n a i l e d  t h r o u g h  i t s  centre 

t o  a t r e e .  T h e  n a i l  r e t a i n e d  a s m a l l  a m o u n t  o f  p e a n u t  butter/ 

h o n e y / o a t s  b a i t  w r a p p e d  i n  g a u z e  i n  t h e  m i d d l e  o f  t h e  t u b e .  A 

l e n g t h  o f  d o u b l e - s i d e d  t a p e  ( P e r m a c e l  T3 f r o m  B . J .  M a c k i e ,  Mel- 

b o u r n e )  w a s  p l a c e d  a l o n g  t h e  t o p  i n s i d e  o f  t h e  t u b e .  T h e  prin- 

c i p l e  o f  t h e  m e t h o d  i s  t h a t  s m a l l  a r b o r e a l  m a m m a l s ,  h a v i n g  been 
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a t t r a c t e d  t o  t h e  b a i t ,  e n t e r  t h e  t u b e  a n d  i n  d o i n g  s o  leave 

h a i r s  o n  t h e  t a p e .  T h e s e  h a i r s  c a n  t h e n  b e  i d e n t i f i e d  as 

d e s c r i b e d  i n  t h e  p r e c e d i n g  section. 

6 . 3 . 3 . 6  P i t - t r a p s  

A l t h o u g h  t h i s  m e t h o d  p r i m a r i l y  t r a p p e d  r e p t i l e s  a n d  amphibia 

( s e e  6 . 5 . 3 . 2 ) ,  i t  a l s o  p r o v e d  u s e f u l  i n  c a t c h i n g  s m a l l  mammals. 

6 . 3 . 3 . 7  G e n e r a l  observations 

C a s u a l  o b s e r v a t i o n s  o n  mammals  w e r e  m a d e  f r o m  time-to-time 

d u r i n g  t h e  study. 

6.3.4 Results 

T h e  r e s u l t s  o b t a i n e d  b y  t h e  d i f f e r e n t  m e t h o d s  w e r e  a s  follows: 

6 . 3 . 4 . 1  S m a l l  mammal t r a p p i n g  

2 5 5  c a p t u r e s  o f  s i x  s p e c i e s  w e r e  m a d e  d u r i n g  2 , 0 0 0  trap-nights, 

a s  s h o w n  i n  T a b l e  6.1 

6 . 3 . 4 . 2  C a g e  t r a p p i n g  

C a g e  t r a p s  w e r e  o p e r a t e d  f o r  a t o t a l  o f  1 4 4  t r a p - n i g h t s  in 

f i v e  m a j o r  p l a n t  c o m m u n i t i e s  w i t h i n  t h e  s t u d y  a r e a ,  a s  de- 

t a i l e d  i n  t h e  f o l l o w i n g  table. 



TABLE 6.1: Results o f  small mammal trapping 

Site 
No. 

Plant 
Community 

Species 
Rattus 

fuscipes 
Rattus 

lutreolus 
Melomys 

cervinipes 
Antechinus 
stuarti 

Antechinus 
swainsoni 

Petaurus 
breviceps 

1.1 2 24 
1.2 1 3 3 2 

1.3 3 4 2 
1.4 1 9 1 2 
1.10 8 

Aug.'78 4 1 
Jan.'79 3 

1.11 3 30 6 
1.12 6 8 

1.16 5 1 

1.16 
A 10 10 2 2 

2.1 8 7 1 1 
2.2 6 3 6 
2.4 6 7 8 

2.5 3 4 7 

2.6 2 6 24 2 

Near 
2.9 3 9 1 1 1 
2.10 1 11 1 1 
2.11 6 20 2 1 
2.12 8 3 2 1 
2.13 8 

Total 
number 
of 
cap- 
tures 

162 8 1 76 5 3 
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T a b l e  6 . 2 :  D e t a i l s  o f  c a g e  t r a p p i n g  

S t u d y  site P l a n t  community N o .  traps 

1.13 3 4 

B e t w e e n  2.14/1.15 6/10 8 

2.1 8 2 

2.2 6 2 

2.4 6 4 

2.5 3 4 

2.6 2 4 

2.9 3 4 

2.10 1 4 

D e s p i t e  e v i d e n c e  o f  p o s s u m s  a n d  b a n d i c o o t s  i n  t h e  study 

a r e a ,  n o  l a r g e  a n i m a l s  w e r e  caught. 

6 . 3 . 4 . 3  S p o t l i g h t i n g  

D u r i n g  5 6  h o u r s  o f  s p o t l i g h t i n g  o n  f o o t ,  t h e  f o l l o w i n g  sight- 

i n g s  w e r e  made: 

S u g a r  G l i d e r  P e t a u r u s  b r e v i c e p s :  T h r e e  i n d i v i d u a l s  in 

p l a n t  c o m m u n i t i e s  6 

a n d  8 i n  t h e  Camp Kariong/ 

R i f l e  R a n g e  area. 

: One  i n d i v i d u a l  i n  plant 

c o m m u n i t y  1 o n  t h e  Girra- 

k o o l  w a l k i n g  trail. 

Swamp W a l l a b y  W a l l a b i a  b i c o l o r  : Common i n  p l a n t  communities 

2 ,  3 ,  6 a n d  8. 
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Two R i n g - t a i l  P o s s u m s  P s e u d o c h e i r u s  p e r e g r i n u s  w e r e  observed 

i n  p l a n t  c o m m u n i t y  6 d u r i n g  s i x  h o u r s  o f  s p o t l i g h t i n g  f r o m  a 

v e h i c l e  o n  G r e e n  P o i n t  Road. 

6 . 3 . 4 . 4  S c a t  c o l l e c t i o n  

S c a t s  w e r e  c o l l e c t e d  i n  t h e  f o l l o w i n g  a r e a s  ( S e e  a l s o  Map 6.1): 

A .  1 - 9  G i r r a k o o l - P a t o n g a  B e a c h  w a l k i n g  t r a c k  b e t w e e n  R a t  G u l l y  and 

a n d  c o r r i d o r  1. 

B .  1 - 8  P o w e r l i n e  s e r v i c e  r o a d  a c r o s s  c o r r i d o r  2 ,  between 

S i t e  2 . 4  a n d  Mooney  Mooney  Creek. 

C .  1 = 8  F i r e b r e a k  b e t w e e n  S i t e  2 . 1 1  a n d  Girrakool. 

D .  1 Mooney  M o o n e y  C r e e k  Road. 

E .  1 N e a r  S i t e  2.3 

F .  1 - 1 3  G i r r a k o o l - P a t o n g a  t r a c k ,  f r o m  S o u t h  o f  c o r r i d o r  1 

t o  s a d d l e  o f  M t .  Kariong. 

G .  1 - 5  G i r r a k o o l - P a t o n g a  t r a c k ,  f r o m  n e a r  R a t  Gully 

t o  c o r r i d o r  1. 

H .  1 - 1 1  C o r r i d o r  1 n e a r  G i r r a k o o l  track. 

I .  1 - 8  A s  f o r  F 

J .  1 - 2  N e a r  S i t e  1.14. 

K.  1 - 7  P o w e r l i n e  s e r v i c e  r o a d  N o r t h  o f  W e s t e r n  e n d  of 

c o r r i d o r  1. 
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TABLE 6.3: Scat analysis 

Species Recorded from Scat Group 

Echidna T a c h y g l o s s u s  aculeatus 

Wombat V o m b a t u s  ursinus 

Long-nosed Bandicoot P e r a m e l e s  nasuta 

Brush-ta i led Possum T r i c h o s u r u s  vulpecula 

Ring- ta i led  Possum Pseudocheirus 
peregrinus 

Pygmy Possum C e r c a t e t u s  nanus 

Swamp Wallaby W a l l a b i a  bicolor 

Brown Marsupial Mouse Antechinus 
stuartii 

Southern Bush Rat R a t t u s  fuscipes 

Swamp Rat R a t t u s  lutreolus 

Murid (not  R a t t u s ,  nearest to 
M a s t a c o m y s  andPseudomys 

Brown Hare L e p u s  capensis 

Rabbit O r y c t o l a g u s  cuniculus 

Macropod bones 
Small Dasyurid Jaw 
Birds 

Yabbie 
Ni l  identifiable 
Unidentified 

A l ,  A3, A7, H8 
B l ,  Ii 

A2, A4, A5, A6, A9, 

F7, E l i ,  F14, F15, 
H1, H5, H10, 17, J2, Kl 
B5, C6 

F3, G3 

Kl 
A8, C2, C3, C4, C7 
C8, D1, E l ,  F2, F4, 
F5, F10, F12, F13, Gl, G2, G4 
H1, H3, H4, H7, H8, H9, 15, Jl 

F8, F12, 13 
A4, A7, B3, B4, B7, 
F l ,  F4, F13, F15, H1, 
H2, H4, H6, 14, K3 
C5 

B8, Cl 
C3 
Kl 
B6 
18 
G5 

A5, A6, H10, 12, 19 
F9, H11, 16, K2, K5, K6, K7 
B2 
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S a m p l e s  A - E  w e r e  c o l l e c t e d  i n  A u g u s t ,  1 9 7 8 ,  F - H  i n  October, 

1 9 7 8 ,  a n d  I - K  i n  J a n u a r y ,  1979. 

I n  a l l ,  7 3  g r o u p s  o f  s c a t s ,  c o n t a i n i n g  o v e r  3 2 0  individual 

s c a t s  w e r e  e x a m i n e d .  T h e  r e s u l t s  a r e  g i v e n  i n  T a b l e  6.3. 

6 . 3 . 4 . 5  H a i r - s a m p l i n g  t u b e  

H a i r s  o f  t h e  S o u t h e r n  B u s h  R a t  R .  f u s c i p e s  a n d  S u g a r  Glider 

P .  b r e v i c e p s  w e r e  c o l l e c t e d  i n  t h e  t r i a l  h a i r  s a m p l i n g  tube. 

6 . 3 . 4 . 6  Pit-trapping 

T h e  f o l l o w i n g  t a b l e  l i s t s  t h e  s m a l l  mammals  c o l l e c t e d  by 

pit-trapping: 

T a b l e  6 . 4 :  S m a l l  mammals  c a u g h t  i n  p i t  t r a p s  

Site P l a n t  Community Species 

1.2 1 

8 

5 

3 

A n t e c h i n u s  stuartii 
( 2  individuals) 

C e r c a t e t u s  nanus 

A n t e c h i n u s  swainsonii 

S m i n t h o p s i s  murina 

6 . 3 . 4 . 7  G e n e r a l  observations 

To  j u d g e  b y  t h e  n u m b e r s  o f  b u r r o w s  a n d  d r o p p i n g s ,  Wombats 

V o m b a t u s  u r s i n u s  w e r e  w i d e s p r e a d  i n  p l a n t  communities 

3 , 5 , 6  a n d  9. 
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- Swamp W a l l a b i e s  W a l l a b i a  b i c o l o r  w e r e  o f t e n  s e e n  i n  plant 

c o m m u n i t i e s  2 , 3 , 5 , 6 , 8  a n d  10. 

- An E c h i d n a  T a c h y g l o s s u s  a c u l e a t u s  w a s  s e e n  i n  p l a n t  community 

6 n e a r  s i t e  2.3. 

- A L o n g - n o s e d  B a n d i c o o t  P e r a m e l e s  n a s u t a  w a s  s e e n  i n  plant 

c o m m u n i t y  3 n e a r  s i t e  1 . 1 3 ,  w h i l e  d i g g i n g s  o f  t h i s  species 

w e r e  f r e q u e n t  i n  p l a n t  c o m m u n i t i e s  1 , 2 , 3 , 5 , 6 , 8  a n d  10. 

- G o a t  C a p r a  h i r c u s  t r a c k s  w e r e  s e e n  o n  t h e  powerline 

s e r v i c e  r o a d  w h i c h  c r o s s e s  c o r r i d o r  2 ,  p r e s u m a b l y  o f  an 

a n i m a l  e s c a p e d  f r o m  t h e  s e t t l e m e n t  b e s i d e  M o o n e y  Mooney 

Creek. 

- F o o t p r i n t s  o f  c a t s  F e l l s  c a t u s ,  d o g s  C a n i s  familiaris, 

f o x e s  V u l p e s  v u l p e s  w e r e  f o u n d  o n  a l l  t r a c k s  i n  t h e  study 

a r e a ,  w h i l e  t h e s e  s p e c i e s  a n d  p i g s  S u s  s c r o f a  w e r e  record- 

e d  a t  Camp Kariong. 

- C a t t l e  B o s  t a u r u s  w e r e  o b s e r v e d  n e a r  s i t e  1 . 5 ,  having 

p r e s u m a b l y  come f r o m  a p r o p e r t y  nearby. 

- S o i l  d i s t u r b a n c e  c a u s e d  b y  t h e  r o o t i n g  o f  p i g s  w a s  widespread 

i n  t h e  Lemon T r e e  P o i n t  a n d  K a r i o n g  B r o o k  a r e a s  o f  Brisbane 

W a t e r s  N a t i o n a l  Park. 

- A f o x ,  swamp w a l l a b y  a n d  e c h i d n a  w e r e  r e c o r d e d  a s  r o a d  kills 

o n  t h e  e x p r e s s w a y  b e t w e e n  t h e  H a w k e s b u r y  R i v e r  a n d  M o u n t  White. 
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6.3.5 Discussion 

6 . 3 . 5 . 1  S t a t u s  o f  s p e c i e s  

T h e  s p e c i e s  o f  mammals  r e c o r d e d  d u r i n g  t h i s  a n d  e a r l i e r  studies 

i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  a r e  l i s t e d  i n  T a b l e  6 . 5 ,  with 

a s u b j e c t i v e  a s s e s s m e n t  o f  t h e i r  s t a t u s  i n  t h e  s t u d y  a r e a .  It 

s h o u l d  b e  n o t e d  t h a t  n o t  a l l  o f  t h e  s p e c i e s  o b s e r v e d  b y  others 

i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  n e e d  n e c e s s a r i l y  o c c u r  within 

t h e  s t u d y  a r e a ,  s i n c e  t h e i r  p r e s e n c e  o b v i o u s l y  d e p e n d s  o n  the 

p r e s e n c e  o f  s u i t a b l e  habitat. 

A s p e c i e s  o f  p a r t i c u l a r  i n t e r e s t  i n  t h i s  l i s t i n g  i s  t h e  Fawn- 

f o o t e d  M o s a i c - t a i l e d  R a t  M e l o m y s  c e r v i n i p e s .  U n t i l  recently 

t h e  s o u t h e r n m o s t  l o c a l i t y  known f o r  t h i s  s p e c i e s  w a s  Dorrigo 

( R o s e ,  1 9 7 6 ) .  M a h o n e y  ( p e r s .  comm.)  r e p o r t s  t h a t  i t s  pres- 

e n c e  h a s  n o w  b e e n  e s t a b l i s h e d  i n  W a t a g a n  S t a t e  F o r e s t  b y  M r .  R. 

W i l l i a m s ,  s o  t h a t  t h e  p r e s e n t  o b s e r v a t i o n  r e p r e s e n t s  a Southerly 

e x t e n s i o n  i n  r a n g e  o f  a b o u t  45km.  As  t h e r e  i s  a possibility 

t h a t  t h e  s p e c i f i c  n a m e  i s  b e i n g  a p p l i e d  t o  t w o  d i f f e r e n t  ani- 

m a l s ,  t i s s u e  s a m p l e s  f r o m  t h e  s p e c i m e n  c o l l e c t e d  w e r e  s e n t  to 

D r .  P . R .  B a v e r s t o c k  o f  t h e  I n s t i t u t e  f o r  M e d i c a l  a n d  Veterin- 

a r y  S c i e n c e ,  A d e l a i d e  f o r  c y t o l o g i c a l  a n d  i m m u n o l o g i c a l  examina- 

tion. 

S e v e r a l  o t h e r  s p e c i e s  m a y  o c c u r  i n  t h e  s t u d y  a r e a  b e s i d e s  those 

a l r e a d y  r e c o r d e d .  T h e s e  i n c l u d e  e l e v e n  s p e c i e s  w h i c h  h a v e  been 

r e c o r d e d  e l s e w h e r e  i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  ( T a b l e  6.5) 

a s  w e l l  a s  t h e  f o l l o w i n g  s p e c i e s  w h i c h ,  a l t h o u g h  n o t  y e t  record- 

e d  i n  t h e  p a r k ,  c o u l d  c o n c e i v a b l y  o c c u r  t h e r e :  New H o l l a n d  Mouse 

P s e u d o m y s  n o v a e h o l l a n d i a e ,  W a t e r  R a t  H y d r o m y s  chrysogaster, 

T u a n  P h a s c o g a l e  t a p o a t a f a ,  E a s t e r n  N a t i v e  C a t  D a s y u r u s  viverinus, 

P a r m a  W a l l a b y  M a c r o p u s  p a r m a ,  R o c k  W a l l a b y  P e t r o g a l e  penicillata, 

R e d - s h o u l d e r e d  P a d e m e l o n  T h y l o g a l e  t h e t i s  a n d  P l a t y p u s  Ornitho- 

r h y n c h u s  a n a t i n u s .  O f  t h e s e  t h e  New H o l l a n d  M o u s e  a n d  W a t e r  Rat 

h a v e  b o t h  b e e n  r e p o r t e d  f r o m  K u - r i n g - g a i  C h a s e  N a t i o n a l  Park 
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TABLE 6.5: Mammals o f  the study area and Brisbane Water National Park 

Species 

Presence in  Brisbane Water 
National Park according to: Present 

Study Status Mahoney 
& Posa- 
mentier 

(1975) 

Hodson 
(1976) 

Rose 
(1978) 

(1) (2) (3) 

Order Artiodactyla 

Family Bovidae 

* B o s  t a u r u s  Cow + D 
* C a p r a  h i r c u s  Goat D 
Family Suidae 

* S u s  s c r o f a  Pig + P 

Order Carnivora 

Family Felidae 

* F e l i s  c a t u s  Cat A 
Family Canidae 

* C a n i s  f a m i l i a r i s  Dog + C 
* V u 1 p e s  v u l p e s  Red Fox + C 

Order Lagamorpha 

Family Leporidae 

* L e p u s  c a p e n s i s  Brown Hare + U 
* O r y c t o l a g u s  c u n i c u l u s  Rabbit + U 

Order Rodentata 

Family Muridae 

* R a t t u s  r a t t u s  Long-tai led Ship Rat + 
R .  f u s c i p e s  Southern Bush Rat + + + A 
R .  l u t r e o l u s  Eastern Swamp Rat + + + + C 
M e l o m y s  c e r v i n i p e s  F a w n - f o o t e d  Mosaic- 

t a i l e d  Rat + R 
P s e u d o m y s  g r a c i l i c a u d a t u s  Eastern 

Chestnut Rat + 
+(4) 

+ ? 

owus musculus House Mouse + 

Order Marsupialia 

Family Dasyuridae 

A n t e c h i n u s  s t u a r t i i  Brown Marsupial 
Mouse + + + + A 

A .  s w a i n s o n i i  Swainson's Marsupial 
Mouse + 4 + C 

S m d n t h o p s i s  m u r i n a  Common Marsupial 
Mouse + + + U 

D a s y u r u s  m a c u l a t u s  Tiger Cat +(4) 
4 ? 

Family Peramelidae 

P e r a m e l e s  n a s u t a  Long-nosed Bandicoot i-(4) 
+ A 

I s o o d o n  m a c r o u r u s  Short-nosed Bandicoot + ? 

' 
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TABLE 6.5: Mammals o f  the study area and Brisbane Waters National Park (Continued) 

Species 

Presence in Brisbane Waters 
National Park according to: Present Status Mahoney 

& Posa- 
mentier 
(1975) 

Hodson 
(1976) 

Rose 
(1978) Study 

Family Macropodidae 

W a l l a b i a  b i c o l o r  Swamp Wallaby + + + A 

M a c r o p u s  g i g a n t e u s  Eastern Grey 
Kangaroo 

+(4) 

M. r o b u s t u s  Wallaroo +(4) 

M. r u f o g r i s e u s  Red-necked Wallaby 
+(4) 

? 
P o t o r o u s  t r i d a c t y l u s  Potoroo 

+(4) 
+ ? 

Family Vombatidae 

V o m b a t u s  u r s i n u s  Common Wombat 
+(4) 

+ U 

Family Petauridae 

S c h o i n o b a t e s  v o l a n s  Greater Glider + ? 
P s e u d o c h e i r u s  p e r e g r i n u s  Ringtail 

Possum + U 
P e t a u r u s  b r e v i c e p s  Sugar Glider + + + C 
P .  n o r f o l c e n s i s  Squirrel Glider + ? 

Family Phalangeridae 

T r i c h o s u r u s  v u l p e c u l a  Brush-tailed 

Possum + + U 
T .  c a n i n u s  Mountain Possum + ? 

Family Phascolarctidae 

P h a s c o l a r c t o s  cinereus + ? 

Family Burramyidae 

C e r c a t e t u s  n a n u s  Pygmy Possum 
+(4) 

+ 
A c r o b a t e s  p y g m a e u s  Feathertai l  Glider + + ? 

Order Monotremata 

Family Tachyglossidae 

T a c h y g l o s s u s  a c u l e a t u s  Echidna + C 

Notes on table: 

(1) Results from small mammal trapping only 
(2) Species l i k e l y  to occur i n  study area indicated with question mark 
(3) Subjective assessment o f  status: A-Abundant; C-Common; U-Uncommon; R-Rare; D-Domestic 

( i . e .  populations control led by man) 

(4) Species reported to  Hodson from other sources 

Introduced Species - apart from R a t t u s  r a t t u s  Hodson and Rose do not consider 
these species 
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( A n o n .  a ;  n . d . )  w h i l e  t h e  P l a t y p u s  i s  k n o w n  f r o m  t h e  headwaters 

o f  M o o n e y  Mooney  C r e e k  (R.  O l i v e r ,  N a t i o n a l  P a r k s  & W i l d l i f e  Ser- 

v i c e ,  p e r s .  c o m m . ) .  M a y n e s  ( 1 9 7 7 )  c o n s i d e r e d  t h a t  t h e  P a r m a  Wallaby 

m a y  o c c u r  j u s t  t o  t h e  N o r t h  o f  t h e  s t u d y  a r e a  w h i l e  t h i s  s a m e  author 

( p e r s .  comm.)  r e c o r d e d  R o c k  W a l l a b i e s  f r o m  O l n e y ,  W a t a g a n  a n d  Corra- 

b a r e  S t a t e  F o r e s t s  a n d  R e d - n e c k e d  P a d e m e l o n  f r o m  O u r i m b a h  S t a t e  Forest. 

6 . 3 . 5 . 2  H a b i t a t  r e q u i r e m e n t s  

T h i s  s e c t i o n  r e v i e w s  t h e  f e e d i n g  a n d  h a b i t a t  n e e d s  o f  certain 

s p e c i e s  f o u n d  d u r i n g  t h e  p r e s e n t  s t u d y ,  a n d  r e l a t e s  t h i s  informa- 

t i o n  t o  t h e  d i s t r i b u t i o n  o f  t h e s e  s p e c i e s  t h r o u g h  t h e  s t u d y  area. 

S e v e r a l  r e c e n t  p a p e r s  p r o v i d e  i n f o r m a t i o n  o n  t h e  f e e d i n g  habits 

a n d  h a b i t a t  n e e d s  o f  A u s t r a l i a n  r a t s .  W a t t s  a n d  B r a i t h w a i t e  (1978) 

f o u n d  R a t t u s  f u s c i p e s  t o  b e  a n  o p p o r t u n i s t i c  f e e d e r ,  c h o o s i n g  what- 

e v e r  f o o d  w a s  s e a s o n a l l y  a v a i l a b l e .  I n  g e n e r a l  i n s e c t s ,  f r u i t s  and 

s e e d s  w e r e  i m p o r t a n t  c o m p o n e n t s  o f  t h e  d i e t  i n  s u m m e r  w h i l e  fungi 

b e c a m e  i m p o r t a n t  i n  w i n t e r .  S u c h  c a t h o l i c i t y  i n  d i e t  m a y  help 

a c c o u n t  f o r  t h e  w i d e  d i s t r i b u t i o n  o f  t h e  s p e c i e s  i n  t h e  s t u d y  a r e a  - 

f o r  i t  w a s  f o u n d  i n  a l l  b u t  t w o  o f  t h e  p l o t s  t r a p p e d .  T h e  habitat 

r e q u i r e m e n t s  o f  R .  f u s c i p e s  a l s o  a p p e a r  t o  v a r y  w i d e l y  between 

s t u d i e s  ( c . f .  B a r n e t t  e t a l . ,  1 9 7 8 )  a n d  t h i s  t o o  m a y  p o i n t  t o  an 

a b i l i t y  t o  l i v e  i n  many  d i f f e r e n t  habitats. 

R a t t u s  l u t r e o l u s  f e e d s  l a r g e l y  o n  t h e  b a s a l  s t e m s  o f  p l a n t s ,  chief- 

l y  m o n o c o t y l e d o n s  ( g r a s s e s ,  e t c . )  a n d  i t s  d i s t r i b u t i o n  i s  related 

t o  t h e  a v a i l a b i l i t y  o f  t h e s e  f o o d  p l a n t s  ( W a t t s  & B r a i t h w a i t e ,  1978; 

B r a i t h w a i t e  e t  a l . ,  1 9 7 8 ) .  T h e  s p e c i e s  w a s  f o u n d  i n  m u c h  l o w e r  num- 

b e r s  t h a n  R .  f u s c i p e s  d u r i n g  t h e  p r e s e n t  s t u d y  a n d  s e e m e d  t o  prefer 

w e t t e r  v e g e t a t i o n  w i t h  d e n s e  cover. 

M e l o m y s  c e r v i n i p e s  i s  a r b o r e a l  (Wood, 1 9 7 1 ;  R o s e ,  1 9 7 6 )  a n d  herbi- 

v o r o u s .  T h e  s i n g l e  s p e c i m e n  t a k e n  d u r i n g  t h e  p r e s e n t  s t u d y  w a s  in 

o p e n  f o r e s t  w i t h  a m o i s t  u n d e r s t o r e y ,  a h a b i t a t  s i m i l a r  t o  that 

d e s c r i b e d  f o r  t h i s  s p e c i e s  b y  o t h e r s  (Wood, 1 9 7 1 ;  R o s e ,  1976; 

B a r n e t t  e t  a l . ,  1978). 
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B o t h  A n t e c h i n u s  s p e c i e s  a r e  c a r n i v o r e s  w h i c h  f e e d  m a i n l y  on 

i n s e c t s .  T o  t h e  e x t e n t  t h a t  A .  s t u a r t i i  i s  m o r e  o f  a general- 

i s t  t h a n  A .  s w a i n s o n i i ,  i t  w a s  f o u n d  i n  a m u c h  w i d e r  r a n g e  of 

h a b i t a t s  d u r i n g  t h e  p r e s e n t  s t u d y .  I t  o c c u r r e d  i n  a l l  seven 

p l a n t  c o m m u n i t y  t y p e s  t r a p p e d  a n d  i n  a l l  b u t  o n e  s t u d y  area, 

t h i s  l a t t e r  b e i n g  a s i t e  w i t h  a d e n s e  u n d e r s t o r e y  w h i c h  favour- 

e d  R a t t u s  f u s c i p e s .  A .  s w a i n s o n i i  w a s  f o u n d  i n  p l a n t  communit- 

i e s  1 a n d  3 a n d  m a y  f a v o u r  m o i s t e r  p l a n t  communities. 

S m i n t h o p s i s  m u r i n a  i s  a l a r g e l y  i n s e c t i v o r o u s  m a r s u p i a l  mouse 

w h i c h  p r e f e r s  d r i e r  l o c a t i o n s .  I t  i s  f a v o u r e d  b y  a r e a s  of 

y o u n g  r e g r o w t h  a n d  i s  a n  e a r l y  c o l o n i z e r  a f t e r  f i r e ;  t h e  two 

s p e c i m e n s  c a u g h t  i n  t h e  p r e s e n t  s t u d y  w e r e  f r o m  a n  a r e a  which 

w a s  b u r n t  t w o  y e a r s  p r e v i o u s l y .  T h i s  s p e c i e s  p r o b a b l y  occurs 

p a t c h i l y  t h r o u g h  t h e  s t u d y  a r e a  i n  s i m i l a r  habitat. 

Swamp W a l l a b i e s  W a l l a b i a  b i c o l o r  a r e  s o l i t a r y  b r o w s i n g  macro- 

p o d s  w h i c h  s e e m  t o  p r e f e r  d e n s e  v e g e t a t i o n  o f  a m o i s t  t y p e .  To 

j u d g e  f r o m  t h e  a b u n d a n c e  o f  d i g g i n g s ,  t h e  L o n g - n o s e d  Bandicoot 

P e r a m e l e s  n a s u t a  i s  common t h r o u g h  t h e  s t u d y  a r e a  a n d ,  w h i l e  per- 

h a p s  f a v o u r i n g  p a t c h e s  o f  d e n s e  v e g e t a t i o n ,  n e v e r t h e l e s s  feeds 

i n  m a n y  d i f f e r e n t  p l a n t  communities. 

T h e  S u g a r  G l i d e r  P e t a u r u s  b r e v i c e p s ,  p r i m a r i l y  a n e c t a r  a n d  sap- 

f e e d e r  w h i c h  a l s o  t a k e s  i n s e c t s ,  i s  k n o w n  f r o m  a w i d e  r a n g e  of 

h a b i t a t s  (McKay,  1 9 7 8 ) .  I n  v i e w  o f  i t s  s m a l l  s i z e  t h i s  species 

c a n  u s e  s m a l l e r  n e s t i n g  h o l e s  t h a n  t h e  l a r g e r  p o s s u m s  a n d  was 

t h u s  e n c o u n t e r e d  i n  p a r t s  o f  t h e  s t u d y  a r e a  s e e m i n g l y  d e v o i d  of 

t h e  latter. 

T h e  t w o  l a r g e r  p o s s u m s  T r i c h o s u r u s  v u l p e c u l a  a n d  Pseudocheirus 

p e r e g r i n u s  a r e  g e n e r a l i s t  f e e d e r s ,  w i t h  P .  p e r e g r i n u s  tending 

t o  b e  m o r e  v e g e t a r i a n .  B o t h  s p e c i e s  s e e m  t o  b e  r e s t r i c t e d  to 

l a r g e r  t r e e s  w i t h  s u i t a b l e  n e s t i n g  h o l l o w s ,  a n d  t h i s  f a c t o r  may 

d e t e r m i n e  t h e i r  p a t t e r n  o f  d i s t r i b u t i o n  w i t h i n  t h e  s t u d y  area. 
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T h e  i n c i d e n c e  o f  Wombat  b u r r o w s  a n d  d r o p p i n g s  w o u l d  suggest 

a l o w  l o c a l  p o p u l a t i o n  o f  t h i s  b r o w s i n g  a n i m a l .  T h e  number 

o f  b u r r o w s  a b a n d o n e d  d u e  t o  s t r i k i n g  r o c k  d u r i n g  excavation 

s u g g e s t  t h a t  t h e  a v a i l a b i l i t y  o f  b u r r o w  s i t e s  m a y  l i m i t  popu- 

l a t i o n s  o f  t h i s  s p e c i e s  w i t h i n  t h e  s t u d y  area. 
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6.4 Birds 

6.4.1 Summary 

1 0 9  b i r d  s p e c i e s  w e r e  o b s e r v e d  i n  t h e  s t u d y  a r e a ,  9 6  along 

c o r r i d o r  1 a n d  7 7  a l o n g  c o r r i d o r  2 .  T h e  h i g h e r  n u m b e r  of 

s p e c i e s  a l o n g  c o r r i d o r  I w a s  a t t r i b u t e d  t o  g r e a t e r  habitat 

d i v e r s i t y .  A n o t h e r  3 0 - o d d  s p e c i e s  m a y  a l s o  o c c u r  occasion- 

a l l y  i n  t h e  s t u d y  a r e a .  S e v e r a l  o f  t h e  s p e c i e s  o b s e r v e d  in 

t h e  l o w  p r i o r i t y  s e c t i o n s  o f  e a c h  c o r r i d o r  reflect- 

e d  m a n ' s  m o d i f i c a t i o n  o f  t h e  n a t u r a l  v e g e t a t i o n  - mainly 

t h r o u g h  l a n d  clearance. 

S i x  o f  t h e  s p e c i e s  o b s e r v e d  a r e  c o n s i d e r e d  r a r e  i n  t h e  Sydney 

r e g i o n  - i n c l u d i n g  t h e  C o l l a r e d  S p a r r o w h a w k ,  G l o s s y  Black 

C o c k a t o o  a n d  R e d - b r o w e d  T r e e c r e e p e r  - w h i l e  a n o t h e r  s i x  species 

w e r e  l o c a l l y  d i s t r i b u t e d  i n  B r i s b a n e  W a t e r  N a t i o n a l  Park. 

F i v e  o f  t h e  l a t t e r  o c c u r r e d  i n  c l o s e d  f o r e s t  a n d  t h e  sixth 

i n  c l o s e d  heath. 

F o u r  m a j o r  a v i f a u n a l  h a b i t a t s  w e r e  r e c o g n i s e d  i n  t h e  s t u d y  a r e a  - 

c l o s e d  f o r e s t ;  c o o l ,  m o i s t  o p e n  f o r e s t ;  w a r m ,  d r y  o p e n  forest; 

a n d  l o w  o p e n  f o r e s t / o p e n  w o o d l a n d / c l o s e d  h e a t h l a n d .  I t  is 

s u g g e s t e d  t h a t  p l a n t  c o m m u n i t y  s t r u c t u r e  a n d  a s p e c t  - both 

o f  w h i c h  m a y  p r i m a r i l y  r e f l e c t  m o i s t u r e  g r a d i e n t s  - w e r e  the 

m a j o r  d e t e r m i n a n t s  o f  b i r d  distribution. 

S p e c i e s  d i v e r s i t y  a n a l y s e s  s h o w e d  t h a t  t h e  c o o l ,  m o i s t  open 

f o r e s t  h a d  a s p e c i e s  r i c h n e s s  a b o u t  t w i c e  t h a t  o f  t h e  o t h e r  three 

m a j o r  a v i f a u n a l  h a b i t a t s ,  w h i l e  t h e  c l o s e d  f o r e s t  s u p p o r t e d  the 

m o s t  d i s t i n c t i v e  avifauna. 

A b o u t  e l e v e n  s p e c i e s  o b s e r v e d  i n  t h e  s t u d y  a r e a  w e r e  t o t a l  (lati- 

t u d i n a l )  m i g r a n t s ;  t h e y  p a r t i c u l a r l y  f a v o u r e d  t h e  c o o l ,  moist 

o p e n  f o r e s t  a n d ,  t o  a l e s s e r  e x t e n t ,  t h e  w a r m ,  d r y  o p e n  forest. 

S e v e r a l  o t h e r  s p e c i e s  a l s o  s h o w e d  m o v e m e n t s  i n  o r  o u t  o f  the 

s t u d y  a r e a  a t  d i f f e r e n t  t i m e s  o f  t h e  y e a r ,  p r e s u m a b l y  i n  response 

t o  c h a n g e s  i n  f o o d  supply. 
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6.4.2 Introduction 

I n v e s t i g a t i o n  o f  t h e  a v i f a u n a  o f  t h e  s t u d y  a r e a  s o u g h t  to 

a n s w e r  s e v e r a l  q u e s t i o n s .  T h e  p r i m e  c o n c e r n  w a s  t o  deter- 

m i n e  w h i c h  s p e c i e s  o c c u r r e d  i n  t h e  s t u d y  a r e a  a n d  their 

p r e f e r r e d  h a b i t a t s .  T h e  s e c o n d  a i m  w a s  t o  e s t a b l i s h  the 

a v i f a u n a l  s i g n i f i c a n c e  o f  d i f f e r e n t  p l a n t  c o m m u n i t i e s ,  as 

i n d i c a t e d  b y  s p e c i e s  d i v e r s i t y .  T h e  f i n a l  p u r p o s e  o f  the 

s t u d y  w a s  t o  i d e n t i f y  a n y  m i g r a t i o n  o r  m o v e m e n t  b y  t h e  avi- 

fauna. 

6.4.3 Methods 

6 . 4 . 3 . 1  F i e l d  studies 

B i r d  s p e c i e s  o b s e r v e d  d u r i n g  t h e  s t u d y  w e r e  checklisted 

s e p a r a t e l y  f o r  b o t h  h i g h  a n d  l o w  p r i o r i t y  s e c t i o n s  o f  each 

p r o p o s e d  f r e e w a y  c o r r i d o r  a n d  f o r  t h e  s t u d y  a r e a  i n  general. 

T h e  h a b i t a t  p r e f e r e n c e s  o f  i n d i v i d u a l  s p e c i e s  a n d  t h e  species 

d i v e r s i t y  o f  d i f f e r e n t  p l a n t  c o m m u n i t i e s  w e r e  e s t a b l i s h e d  by 

s p o t  c e n s u s i n g  a t  s i t e s  w i t h i n  e a c h  p l a n t  c o m m u n i t y  ( s e e  6.2). 

D u r i n g  c e n s u s i n g  a l l  b i r d s  o b s e r v e d  w i t h i n  4 0  m e t r e s  o f  the 

s t u d y  s i t e  c e n t r e  p o i n t  w e r e  r e c o r d e d  d u r i n g  a 3 0 - m i n u t e  obser- 

v a t i o n  p e r i o d .  I n  a n  e n d e a v o u r  t o  s t a n d a r d i s e  t h e  m e t h o d ,  cen- 

s u s i n g  w a s  r e s t r i c t e d  t o  a c e r t a i n  t i m e  o f  d a y  ( b e t w e e n  0700 

a n d  1 0 . 0 0 h r  S t a n d a r d  E a s t  A u s t r a l i a n  t i m e )  a n d  t o  favourable 

w e a t h e r  c o n d i t i o n s  ( n o  r a i n  o r  s t r o n g  w i n d s ) .  C a l l s  a s  well 

a s  s i g h t i n g s  w e r e  u s e d  t o  i d e n t i f y  b i r d s  d u r i n g  t h e  census 

p e r i o d .  E a c h  s t u d y  s i t e  w a s  c e n s u s e d  d u r i n g  t h e  w i n t e r ,  spring 

a n d  s u m m e r ,  t o  d e t e c t  a n y  c h a n g e s  i n  b o t h  t h e  o v e r a l l  population 

a n d  t h e  o c c u r r e n c e  o f  i n d i v i d u a l  s p e c i e s  w i t h  s e a s o n .  Censuses 

w e r e  d o n e  b e t w e e n  t h e  f o l l o w i n g  dates: 
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W i n t e r :  2 3 - 2 7 t h  J u l y ;  1 1 - 1 3 t h  a n d  2 6 t h  A u g u s t ,  1978. 

S p r i n g :  2 1 - 2 7 t h  S e p t e m b e r ;  2 1 - 2 3 r d  O c t o b e r ,  1978. 

S u m m e r :  7 - 1 9 t h  J a n u a r y ,  1979. 

I n  a d d i t i o n  t o  c e n s u s i n g ,  a l l  s p e c i e s  o b s e r v e d  w i t h i n  each 

v e g e t a t i o n  p l o t  c o n t a i n i n g  a c e n s u s  s i t e  w e r e  n o t e d ,  thus 

p r o v i d i n g  l i s t i n g s  f o r  t h e  d i f f e r e n t  p l a n t  c o m m u n i t i e s .  In 

t h i s  w a y  c a s u a l  o b s e r v a t i o n s  m a d e  d u r i n g  f i e l d w o r k  c o u l d  be 

i n c l u d e d ,  t h u s  p r o v i d i n g  f u l l e r  a v i f a u n a l  ' p r o f i l e s '  f o r  the 

d i f f e r e n t  p l a n t  c o m m u n i t i e s  t h a n  t h e  c e n s u s  r e s u l t s  a l o n e  gave. 

T h i s  m e t h o d  s u f f e r s  t h e  d r a w b a c k  t h a t  i t  i s  n e i t h e r  quantitat- 

i v e  n o r  s t a n d a r d i s e d ,  s o  t h a t  a n y  c o m p a r i s o n  o f  t h e  d a t a  from 

d i f f e r e n t  s i t e s  s h o u l d  b e  made  w i t h  c a u t i o n .  P l a n t  community 

l i s t i n g s  w e r e  p r e p a r e d  f o r  e a c h  s e a s o n  c o v e r e d  b y  t h e  study, 

t o  f u r t h e r  e l u c i d a t e  s e a s o n a l  m o v e m e n t s  b y  species. 

T h e  a v i f a u n a  o f  t h e  l o w  p r i o r i t y  s e c t i o n s  EC a n d  BC w e r e  sur- 

v e y e d  b e t w e e n  2 4 / 2 5 t h  F e b r u a r y ,  1979. 

6 . 4 . 3 . 2  D a t a  a n a l y s i s  

C o m p u t e r  p r o g r a m m e s  f r o m  t h e  t a x o n  l i b r a r y  o f  t h e  CSIRO were 

u s e d  t o  a n a l y s e  t h e  s p o t  c e n s u s  a n d  p l a n t  c o m m u n i t y  listing 

results. 

A t  f i r s t  MULCLAS a n d  MULTBET w e r e  u s e d .  B o t h  a r e  agglomerative, 

i n  t h a t  t h e y  t a k e  i n d i v i d u a l  a t t r i b u t e s  ( b i r d  s p e c i e s  i n  t h e  nor- 

m a l  a n a l y s i s ,  c e n s u s  s i t e s  i n  t h e  i n v e r s e )  a n d  p r o g r e s s i v e l y  fuse 

t h e m  b y  a t t r i b u t e  s i m i l a r i t y  u n t i l  t h e  w h o l e  p o p u l a t i o n  i s  hier- 

a r c h i c a l l y  a r r a n g e d .  T h i s  f e a t u r e  o f  t h e  p r o g r a m m e s  p r o v e d  unsatis- 

f a c t o r y  i n  t h e  p r e s e n t  s t u d y ,  b e c a u s e  f u s i o n s  w e r e  m a d e  ( o n  the 

b a s i s  o f  i n a d e q u a t e  d a t a )  b e t w e e n  s p e c i e s  w h i c h  f i e l d  experience 

s h o w e d  t o  h a v e  d i s t i n c t  h a b i t a t  needs. 

T h e  d a t a  w e r e  s u b m i t t e d  i n s t e a d  t o  t h e  d i v i s i v e  p o l y t h e t i c  classi- 

f a c t o r y  p r o g r a m m e  REMUL ( L a n c e  & W i l l i a m s ,  1 9 7 5 ) ,  i n  w h i c h  the 



- 9 3  - 

c o m p l e t e  p o p u l a t i o n  i s  p r o g r e s s i v e l y  d i v i d e d  ( i n  practice 

a l w a y s  d i c h o t o m o u s l y )  u n t i l  t h e  d e s i r e d  d e g r e e  o f  sub-division 

i s  o b t a i n e d .  A d e s i r a b l e  f e a t u r e  o f  t h e  REMUL p r o g r a m m e  i s  a 

p r o v i s i o n  t o  r e a l l o c a t e  i n d i v i d u a l s .  T h i s  i s  a p p l i e d  after 

e a c h  d i v i s i o n ,  w h e n  i n d i v i d u a l s  m a y  move  b e t w e e n  t h e  g r o u p s  just 

f o r m e d ,  a s  w e l l  a s  a t  t h e  e n d  o f  t h e  a n a l y s i s ,  w h e n  a n y  migration 

i s  a l l o w e d .  I n  t h i s  w a y  c o n s i s t e n c y  i s  e n s u r e d  b e t w e e n  a l l  levels 

o f  analysis 

6.4.4 Results and discussion 

6 . 4 . 4 . 1  S p e c i e s  r e c o r d e d  

1 0 9  b i r d  s p e c i e s  w e r e  o b s e r v e d  i n  t h e  s t u d y  a r e a  ( A p p e n d i x  3). 

T h e  n u m b e r s  o f  s p e c i e s  r e c o r d e d  i n  t h e  l o w  a n d  high-priority 

s e c t i o n s  o f  e a c h  c o r r i d o r  a r e  g i v e n  i n  T a b l e  6.6. 

T a b l e  6 . 6 :  N u m b e r s  o f  b i r d  s p e c i e s  o b s e r v e d  i n  e a c h  corridor 

F r e e w a y  corridor N o .  s p e c i e s  observed 

1 .  S e c t i o n  AB 

S e c t i o n  BC 

2 .  S e c t i o n  DE 

S e c t i o n  EC 

92 

32 

68 

38 

T h e  d i s p a r i t y  i n  s p e c i e s  n u m b e r s  b e t w e e n  h i g h  a n d  low-priority 

s e c t i o n s  o f  e a c h  c o r r i d o r  i s  a r e f l e c t i o n  b o t h  o f  t h e  much 

b r i e f e r  s u r v e y s  o f  t h e  l a t t e r  s e c t i o n s  a n d  t h e i r  m o r e  uniform 

h a b i t a t  (Map 5.6). 
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T h e  c o m b i n e d  t o t a l s  f o r  b o t h  s e c t i o n s  o f  c o r r i d o r  I w a s  96 

s p e c i e s  a n d  t h a t  f o r  c o r r i d o r  2 w a s  77  s p e c i e s .  T h e  con- 

s i d e r a b l y  l a r g e r  n u m b e r  o f  s p e c i e s  o b s e r v e d  a l o n g  c o r r i d o r  1 

w a s  a t t r i b u t e d  t o  t h e  m o r e  d i v e r s e  h a b i t a t  i n  t h a t  corridor. 

C o m p a r i s o n  w i t h  t h e  p r e l i m i n a r y  c h e c k l i s t  o f  b i r d s  i n  Ku-ring- 

g a i  C h a s e  N a t i o n a l  P a r k  (Anon .  b ;  n . d . )  i s  i n s t r u c t i v e .  Of 

t h e  1 6 3  s p e c i e s  r e c o r d e d  i n  t h a t  l i s t  t w e l v e  a r e  m a r i n e  or 

l i t t o r a l  s p e c i e s ,  w h i c h  a r e  m o s t  u n l i k e l y  t o  o c c u r  i n  t h e  study 

a r e a ,  w h i l e  a t  l e a s t  a n o t h e r  e l e v e n  may b e  c o n s i d e r e d  vagrant 

t o  K u - r i n g - g a i  C h a s e .  T h e  r e m a i n i n g  1 4 0  s p e c i e s  h a v e  been 

r e c o r d e d  i n  h a b i t a t s  s i m i l a r  t o  t h o s e  r e p r e s e n t e d  i n  t h e  study 

a r e a .  A n o t h e r  3 0 - o d d  s p e c i e s  may  t h u s  o c c u r  i n  t h e  s t u d y  area, 

m o s t l y  a s  o c c a s i o n a l  visitors. 

W h e r e a s  i n t r o d u c e d  s p e c i e s  o r  s p e c i e s  w h i c h  f a v o u r  disturbed 

h a b i t a t  s e l d o m  o c c u r r e d  a l o n g  t h e  h i g h - p r i o r i t y  s e c t i o n s  AB 

a n d  DE, s u c h  s p e c i e s  w e r e  f r e q u e n t  a l o n g  t h e  low-priority 

• s e c t i o n s  BC a n d  EC. Among t h e s e  s p e c i e s  w e r e  t h e  S p o t t e d  Turtle- 

d o v e ,  P e a c e f u l  D o v e ,  C r e s t e d  P i g e o n ,  E a s t e r n  R o s e l l a ,  Red-rumped 

P a r r o t ,  W i l l i e  W a g t a i l ,  G o l d f i n c h ,  S t a r l i n g  a n d  M a g p i e  Lark. 

I t  s e e m s  c l e a r  t h a t  t h e  o r i g i n a l  a v i f a u n a s  o f  t h e  low-priority 

s e c t i o n s  o f  b o t h  p r o p o s e d  c o r r i d o r s  h a v e  b e e n  m u c h  m o d i f i e d  by 

h u m a n  a c t i v i t y  - m o s t l y  l a n d  clearance. 

6 . 4 . 4 . 2  S t a t u s  o f  s p e c i e s  

O f  t h e  s p e c i e s  r e c o r d e d ,  s i x  w e r e  c o n s i d e r e d  r a r e  o r  v e r y  local 

b y  H i n d w o o d  a n d  M c G i l l  ( 1 9 5 8 )  a f t e r  t h e i r  s t u d y  o f  t h e  b i r d s  of 

S y d n e y  t w o  d e c a d e s  a g o .  T h e s e  a r e  t h e  B r o w n  Q u a i l ,  Collared 

S p a r r o w h a w k ,  G l o s s y  B l a c k  C o c k a t o o ,  G a n g - g a n g  C o c k a t o o ,  Red-brow- 

e d  T r e e c r e e p e r  a n d  B e l l  M i n e r .  E a c h  o f  t h e s e  s p e c i e s  w i l l  now be 

c o n s i d e r e d  i n  m o r e  detail. 

T h e  B r o w n  Q u a i l  w a s  r e c o r d e d  o n l y  f r o m  t h e  c l o s e d  h e a t h  community 

r e p r e s e n t e d  b y  s i t e  1 . 1 0 .  A l o n g  w i t h  o t h e r  q u a i l ,  t h i s  species 
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i s  s h y  a n d  r a r e l y  s e e n ,  s o  t h a t  t h e  f u l l  e x t e n t  o f  i t s  distri- 

b u t i o n  t h r o u g h  t h e  s t u d y  a r e a  w o u l d  b e  d i f f i c u l t  t o  establish. 

I t  p r e f e r s  swampy a r e a s  a n d  m a y  w e l l  o c c u r  w h e r e v e r  s u c h  habitat 

e x i s t s  w i t h i n  t h e  s t u d y  area. 

T h e  C o l l a r e d  S p a r r o w h a w k  c l o s e l y  r e s e m b l e s  t h e  B r o w n  Goshawk 

A c c i p i t e r  f a s c i a t u s ,  f r o m  w h i c h  i t  c a n  b e  d i s t i n g u i s h e d  in 

t h e  f i e l d  b y  s i z e  a n d  t a i l  s h a p e .  A c c i p i t e r s  w e r e  observed 

f o u r  t i m e s  d u r i n g  t h e  s t u d y ,  a n d  o n  t w o  o c c a s i o n s  t h e  bird 

w a s  s e e n  c l e a r l y  e n o u g h  t o  c o n f i r m  i t s  identity. 

T h e  o c c u r r e n c e  o f  t h e  G l o s s y  B l a c k  C o c k a t o o  i s  o f  particular 

i n t e r e s t ,  a s  t h i s  s p e c i e s  w a s  c o n s i d e r e d  " e x t r e m e l y  r a r e "  in 

t h e  S y d n e y  r e g i o n  b y  H i n d w o o d  a n d  M c G i l l  ( 1 9 5 8 )  a n d  i s  gener- 

a l l y  r a r e  o r  uncommon t h r o u g h o u t  i t s  r a n g e  ( F o r s h a w ,  1969). 

I t  f e e d s  m a i n l y  o n  t h e  s m a l l  s e e d s  o f  t h e  S h e - o a k  (Casuarina) 

a n d ,  e x c e p t  w h e n  o n  t h e  m o v e ,  i s  s e l d o m  s e e n  f a r  f r o m  groves 

o f  t h i s  t r e e .  A c c o r d i n g  t o  F o r s h a w  ( 1 9 6 9 )  p r e s e r v a t i o n  and 

m a n a g e m e n t  o f  e x t e n s i v e  s t a n d s  o f  S h e - o a k s  n e a r  s u i t a b l e  breed- 

i n g  a r e a s  a r e  e s s e n t i a l  f o r  t h e  c o n s e r v a t i o n  o f  t h e  species. 

S u c h  s t a n d s  a r e  v e r y  r e s t r i c t e d  w i t h i n  t h e  s t u d y  a r e a ,  mostly 

t o  t h e  o p e n  f o r e s t  w i t h  m o i s t  u n d e r s t o r e y  ( c o m m u n i t y  2 ,  t y p e  8) 

w h i c h  c l o t h e s  t h e  e a s t - f a c i n g  s l o p e s  o f  M o o n e y  M o o n e y  Creek. 

T h e  r e t e n t i o n  o f  t h e s e  s t a n d s  m a y  t h e r e f o r e  b e  i m p o r t a n t  t o  the 

c o n s e r v a t i o n  w i t h i n  t h e  N a t i o n a l  P a r k  o f  b o t h  t h i s  s p e c i e s  and 

t h e  Y e l l o w - t a i l e d  B l a c k  C o c k a t o o ,  w h i c h  a l s o  f e e d s  extensively 

o n  S h e - o a k  seeds. 

T h e  G a n g - g a n g  C o c k a t o o  i s  p r i m a r i l y  a b i r d  o f  t h e  r a n g e s ,  s o  that 

i t s  r a r e  o c c u r r e n c e  i n  t h e  S y d n e y  r e g i o n  h a s  l i t t l e  r e l e v a n c e  to 

i t s  o v e r a l l  s t a t u s  i n  t h i s  p a r t  o f  N . S . W .  T h e  R e d - b r o w e d  Tree- 

c r e e p e r  w a s  r e c o r d e d  o n l y  n e a r  s i t e  1 . 5  i n  C o m m u n i t y  2 (community 

2 t y p e  B ) ,  a l t h o u g h  i t  may  w e l l  o c c u r  i n  t h i s  c o m m u n i t y  elsewhere 

i n  t h e  s t u d y  area. 
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T h e  B e l l  M i n e r  h a s  a v e r y  l o c a l  d i s t r i b u t i o n  a r o u n d  S y d n e y ,  with 

a f e w  s m a l l  c o l o n i e s  r e p o r t e d  b y  H i n d w o o d  a n d  M c G i l l  ( 1 9 5 8 )  mostly 

i n  l o c a l i t i e s  b o r d e r i n g  t h e  N e p e a n  R i v e r  b e t w e e n  D o u g l a s  P a r k  and 

Y a r r a m u n d i  - t h a t  i s  t o  t h e  SW a n d  NW o f  t h e  c i t y .  T h e  s m a l l  col- 

o n y  j u s t  S o u t h  o f  M o o n e y  Mooney  C r e e k  b r i d g e  m a y  w e l l  b e  t h e  near- 

e s t  o n e  t o  S y d n e y  a l o n g  t h i s  c i t y ' s  N o r t h e r n  approaches. 

I n  a d d i t i o n ,  s e v e r a l  s p e c i e s  may  b e  r e g a r d e d  a s  r a r e  o r  restrict- 

e d  i n  d i s t r i b u t i o n  b o t h  i n  t h e  s t u d y  a r e a  a n d  B r i s b a n e  Water 

N a t i o n a l  P a r k .  N o t a b l e  among  t h e s e  w e r e  t h e  c l o s e d  f o r e s t  s p e c i e s  - 

t h e  T o p k n o t  P i g e o n ,  S c a l y  T h r u s h ,  L a r g e - b i l l e d  S c r u b w r e n ,  Yellow- 

t h r o a t e d  S c r u b w r e n  a n d  B r o w n  W a r b l e r .  A n o t h e r  s p e c i e s  w i t h  specific 

h a b i t a t  r e q u i r e m e n t s  a n d  s m a l l  p o p u l a t i o n s  w a s  t h e  Tawny-crowned 

H o n e y e a t e r .  T h i s  b i r d  w a s  r e c o r d e d  t w i c e  d u r i n g  t h e  s t u d y ,  once 

f r o m  c l o s e d  h e a t h l a n d  n e a r  s i t e  1 . 1 0  a n d  a g a i n  i n  s i m i l a r  habitat 

n e a r  s i t e  1.17. 

6 . 4 . 4 . 3  A v i f a u n a l  h a b i t a t s  ( S e e  Map 6.2) 

T h e  m a j o r  p a t t e r n s  o f  b i r d  d i s t r i b u t i o n  i n  t h e  s t u d y  a r e a  were 

d e t e r m i n e d  b y  t h e  c l a s s i f i c a t o r y  c o m p u t e r  p r o g r a m m e  REMUL (see 

6 . 4 . 3 . 2 ) .  T h e  c o m m u n i t y  s p e c i e s  l i s t i n g s  f r o m  t h e  e n t i r e  study 

p e r i o d  ( i . e .  a l l  t h r e e  s e a s o n s )  w e r e  u s e d  f o r  t h i s  a n a l y s i s  as 

t h e y  w e r e  t h e  m o s t  c o m p r e h e n s i v e  r e s u l t s  a v a i l a b l e  a l t h o u g h  quali- 

t a t i v e  i n  n a t u r e .  N o r m a l  a n d  i n v e r s e  a n a l y s e s  w e r e  m a d e ,  t o  pro- 

v i d e  s i m i l a r i t y  g r o u p i n g s  o f  s t u d y  s i t e s  a n d  b i r d  s p e c i e s  respec- 

tively. 

T h e  r e s u l t s  f r o m  t h e s e  a n a l y s e s  a r e  p r e s e n t e d  a s  a t w o - w a y  table 

( T a b l e  6 . 7 ) .  T h e  n o r m a l  a n a l y s i s  c l a s s i f i e d  t h e  twenty-eight 

s t u d y  s i t e s  i n t o  t h r e e  m a j o r  g r o u p s .  G r o u p  1 c o m p r i s e d  f i v e  sites 

b e l o n g i n g  t o  p l a n t  c o m m u n i t i e s  2B ( o p e n  f o r e s t  w i t h  m o i s t  open 

u n d e r s t o r e y )  a n d  3 ( o p e n  f o r e s t  w i t h  d r y  u n d e r s t o r e y ) .  G r o u p  2 

w a s  t h e  m o s t  h e t e r o g e n e o u s ,  c o n t a i n i n g  t h e  t h r e e  c o m m u n i t y  1 sites 

( c l o s e d  f o r e s t ) ,  b o t h  c o m m u n i t y  2A s i t e s  ( o p e n  f o r e s t  w i t h  moist 

d e n s e  u n d e r s t o r e y ) ,  t h e  r e m a i n i n g  c o m m u n i t y  3 s i t e s  a n d  t h r e e  low 
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Table 6.7: REMUL Groupings o f  study s i tes  and b i rd  species 

SITE GROUPS AND NUMBERS 
GROUP SPECIES 1 2A 2B 3 

1.3 1.5 1.6 2.5 2.6 1.2 1.4 2.10 1.1 1.7 1.8 1.9 1.11 1.13 1.16 2.7 2.8 2.9 1.10 1.12 1.14 1.15 1.17 2.1 2.2 2.312.4 2.11 

A Variegated Wren + + + + + + + + + + + + + + + 
Yellow-faced Honeyeater + + + + + + + + + + + + + 
Pied Currawong + + + + + + + + + + + + 

Brown Thornbill + + + + + + + + + + + + + + + + + 
Grey Fantail + + + + + + + + + + + + 
Golden Whistler + + + + + + + + + + + + + + 

B White-throated Tree - 
creeper + + + + + + + + + + + + + + + + + 

Eastern Spinebill + + + + + + + + + + + + + + + + + + + + + + + 
Eastern Yellow Robin + + + + + + + + + + + + + + + + + + 

Crimson Rosella + + + + + + + + + + + + + + + + + + + + 
Grey Shrike-Thrush + + + + + + + + + + + + 

C Spotted Pardalote + + + + + + + + + + + + + + + + + 
Silvereye + + + + + + + + + + + + + + 
Noisy Friarbird + + + + + + + + + + + + 

Rufous Whistler + + + + + + + + 
White-eared honeyeater + + + + + + + + 

D New Holland honeyeater + + + + + + + 
White-cheeked honey- 

eater + + + + + + + + + + + + + 

L i t t l e  Wattlebird + + + + + + + + + 

King Parrot + + + + + 

Scarlet Robin + + + + 
E 

Mist letoe Bird + + + + + + + + 

Grey Butcherbird + + + + 



Table 6.7: REMUL Groupings o f  study sites and bird species (Continued) 

GRP. SPECIES 

SITE GROUPS AND NUMBERS 
1 2A 2B 3 

1.3 1.5 1.6 2.5 2.6 1.2 1.4 2.10 1.1 1.7 1.8 1.9 1.11 1.13 1.16 2.7 2.8 2.9 1.10 1.12 1.14 1.15 1.17 2.1 2.2 2.3 2.4 2.11 

Australian Raven + + + + + + 
Striated Thornbill + + + + + + + 
Satin Bower Bird + + 

Lewin's Honeyeater + + + + + + + 
White-browed Scrub Wren + + + + + + + + + 

i. 
+ 

Large-bil led Scrub Wren + 
Brown Warbler + + 
Topknot Pigeon + 
Scaly Thrush + + 

-I 

Chestnut-Rumped 
Hylacola + + + + 

Collared Sparrowhawk + + 

1.) Brown Quail + 
Wonga Pigeon + + 
Yellow-tailed Black 

Cockatoo + + 
Glossy Black Cockatoo + 
Gang-Gang Cockatoo + + 
Eastern Rosella + + 
Brush Cuckoo + + 
Fan-tailed Cuckoo + + + + + + 
Golden-bronze Cuckoo + + + + + 
Boobook Ow0 + 
Tawny Frogmouth + + 
White-throated 

Nightjar + 



Table 6.7:  REMUL Groupings o f  study s i t e s  and b i r d  species (Continued) 

GRP. SPECIES 

SITE GROUPS AND NUMBERS 

.i. , 2A 2B 3 

1.3 1.5 1.6 2.5 2.6 1.2 1.4 2.10 1.1 1.7 1.8 1.9 1.11 1.13 1.16 2.7 2.8 2.9 1.10 1.12 1.14 1.15 1.17 2.1 2.2 2.3 2.4 2.11 

E 
(Con.)Leaden 

Laughing Kookaburra 

Sacred Kingfisher 

Do l l a r  Bird 

Superb Lyrebird 

Black-faced Cuckoo- 
Shrike 

Cicada Bird 

Superb Blue Wren 

Southern Emu Wren 
White-throated Warbler 

Rock Warbler 

Flycatcher 

Black-faced Monarch 

Orange-winged Sittella 

S t r i a ted  Pardalote 

Brown-headed Honeyeater 

Tawny-crowned Honeyeater 

Red-browed Firetail 

Olive-backed Oriole 

Eastern Whipbird 

Black-backed Magpie 

+ 

+ 

+ 

+ 

+ + + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ + 

+ 

+ 

+ 

+ 
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o p e n  f o r e s t / o p e n  w o o d l a n d  s i t e s .  G r o u p  3 c o m p r i s e d  s i x  of 

t h e  s e v e n  c o m m u n i t y  6 s i t e s  ( l o w  o p e n  f o r e s t / o p e n  woodland) 

a n d  a l l  f o u r  c o m m u n i t y  8 s i t e s  ( c l o s e d  h e a t h ) .  F o r  conven- 

i e n c e  i n  l a t e r  d i s c u s s i o n ,  G r o u p  2 h a s  b e e n  s u b d i v i d e d  into 

c l o s e d  f o r e s t  (Group2A)  a n d  o p e n  f o r e s t  ( G r o u p  2B) sites. 

T h e  i n v e r s e  REMUL a n a l y s i s  c l a s s i f i e d  t h e  6 6  b i r d  species 

s u b m i t t e d  i n t o  f i v e  m a j o r  g r o u p s  ( T a b l e  6 . 7 ) ,  n o n e  o f  which 

w a s  u n i q u e  t o  a n y  o n e  s i t e  g r o u p .  G r o u p  E w a s  t h e  largest 

a n d  m o s t  h e t e r o g e n e o u s ,  c o n s i s t i n g  m o s t l y  o f  l e s s  common 

s p e c i e s .  Some o f  t h e  s p e c i e s  i n  t h i s  g r o u p  h a v e  b e e n  subject- 

i v e l y  a s s e m b l e d  i n t o  s u b g r o u p s ,  o n  t h e  b a s i s  o f  s i m i l a r  patterns 

o f  d i s t r i b u t i o n ,  t h e s e  l a t t e r  b e i n g  i n d i c a t e d  i n  T a b l e  6 . 7  by 

d a s h e d  lines. 

T h i s  t w o - w a y  a n a l y s i s  p e r m i t s  a n  i n t e r p r e t a t i o n  o f  t h e  major 

p a t t e r n s  o f  b i r d  d i s t r i b u t i o n  i n  t h e  s t u d y  a r e a .  T h e  G r o u p  1 

s i t e s  w e r e  c h a r a c t e r i s e d  b y  b i r d  s p e c i e s  G r o u p s  A ,  C a n d  t o  a 

l e s s e r  e x t e n t  B ,  a l t h o u g h  m o s t  o f  t h e  s p e c i e s  c o n c e r n e d  also 

o c c u r r e d  w i d e l y  i n  t h e  t w o  o t h e r  m a j o r  s i t e s  g r o u p s .  Several 

s p e c i e s  i n  b i r d  s p e c i e s  G r o u p  E a p p e a r e d  m o r e  s p e c i f i c  t o  the 

G r o u p  1 s i t e s ,  n o t a b l y  t h e  K i n g  P a r r o t ,  S c a r l e t  R o b i n ,  Satin 

B o w e r b i r d ,  G r e y  B u t c h e r b i r d  a n d  p o s s i b l y  t h e  S t r i a t e d  Thornbill, 

M i s t l e t o e  B i r d  a n d  A u s t r a l i a n  Raven. 

G r o u p  2 s i t e s  a s  a w h o l e  h a d  f e w  i f  a n y  c h a r a c t e r i s t i c  species, 

b e i n g  a v i f a u n a l l y  i n t e r m e d i a t e  b e t w e e n  G r o u p  1 a n d  3 sites. 

T h i s  w a s  n o t  t r u e  t h o u g h  o f  t h e  G r o u p  2A s i t e s ,  w h i c h  contained 

s e v e r a l  s p e c i e s  c o n f i n e d  t o  c l o s e d  f o r e s t  ( e . g .  T o p k n o t  Pigeon, 

S c a l y  T h r u s h ,  L a r g e - b i l l e d  S c r u b w r e n  a n d  B r o w n  Warbler). 

G r o u p  3 s i t e s  w e r e  c h a r a c t e r i s e d  b o t h  b y  t h e  i n f r e q u e n t  occurr- 

e n c e  o f  m o s t  G r o u p  B s p e c i e s  ( i n c l u d i n g  a b s e n c e  o f  t h e  Golden 

W h i s t l e r ) a n d  t h e  c o m m o n n e s s  o f  s p e c i e s  i n  B i r d  S p e c i e s  G r o u p  D 

( i . e .  R u f o u s  W h i s t l e r ,  L i t t l e  W a t t l e b i r d ,  W h i t e - e a r e d  Honey- 

e a t e r ,  New H o l l a n d  H o n e y e a t e r  a n d  W h i t e - c h e e k e d  Honeyeater). 
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T o  h e l p  r e l a t e  t h e s e  p a t t e r n s  o f  d i s t r i b u t i o n  t o  m o r e  basic 

p a r a m e t e r s  o f  t h e  s t u d y  a r e a ,  p h y s i c a l  a n d  b o t a n i c a l  attri- 

b u t e s  o f  e a c h  s t u d y  s i t e  a r e  g i v e n  i n  T a b l e  6 . 8 .  T h e  G r o u p  3 

s i t e s  h a v e  s e v e r a l  d i s t i n c t i v e  a t t r i b u t e s  i n  t h a t  t h e y  h a d  a 

c h a r a c t e r i s t i c  v e g e t a t i o n  ( a s  r e f l e c t e d  b y  l o w  c a n o p y  height 

(11m o r  l e s s )  a n d  c a n o p y  c o v e r  (46% o r  l e s s ) . ,  o c c u r r e d  mainly 

a t  h i g h  e l e v a t i o n s  (130m o r  m o r e ) ,  a n d  m o s t l y  o n  t h e  ridges 

( w i t h  s h a l l o w  s l o p e s  o f  1 0 °  
o r  less). 

G r o u p  2A s i t e s  s u p p o r t e d  t h e  b o t a n i c a l l y - d i s t i n c t i v e  closed 

f o r e s t  ( B e n s o n ,  1 9 7 9 ) .  I n  c o n t r a s t  S i t e  G r o u p s  1 a n d  2B 

s h a r e d  m o s t  a t t r i b u t e s .  T h e  m o s t  s t r i k i n g  d i f f e r e n c e  between 

t h e  t w o  g r o u p s  w a s  i n  a s p e c t  - G r o u p  1 s i t e s  m o s t l y  facing 

E a s t  o r  S o u t h  ( i . e .  c o o l  a n d  m o i s t )  w h i l e  G r o u p  2B s i t e s  were 

p r i m a r i l y  N o r t h  o r  W e s t  f a c i n g  ( i . e .  w a r m  a n d  dry). 

A l t h o u g h  s i t e s  1 . 9  ( c o m m u n i t y  6 ) ,  1 . 1 6  ( c o m m u n i t y  5)  a n d  2.7 

( c o m m u n i t y  4 )  w o u l d  h a v e  b e e n  e x p e c t e d  - o n  c o m m u n i t y  s t r u c t u r e  - 

t o  b e l o n g  t o  G r o u p  3 r a t h e r  t h a n  G r o u p  2 ,  t h e r e  a r e  plausible 

r e a s o n s  f o r  t h e i r  n o t  d o i n g  s o .  S i t e  1 . 9 ,  f o r  i n s t a n c e ,  was 

n e a r  t o  a c r e e k  a n d  t h i s  m a y  h a v e  r e s u l t e d  i n  t h e  d e v e l o p m e n t  of 

a f o r e s t  s t r u c t u r e  a n d  w a t e r  r e g i m e  d i f f e r i n g  f r o m  t h o s e  o f  the 

o t h e r  c o m m u n i t y  6 s i t e s ,  a l l  o f  w h i c h  w e r e  o n  r i d g e s .  T h i s  ex- 

p l a n a t i o n  r e c e i v e s  s o m e  c r e d e n c e  f r o m  t h e  p r e s e n c e  o f  Angophora 

c o s t a t a  a s  a d o m i n a n t  t r e e  s p e c i e s ,  s i n c e  t h i s  s p e c i e s  i s  more 

c h a r a c t e r i s t i c  o f  o p e n  f o r e s t  ( c o m m u n i t i e s  2 a n d  3 )  ( s e e  Appen- 

d i x  2 ) .  S i t e  1 . 1 6  r e p r e s e n t e d  a p l a n t  c o m m u n i t y  ( 5 )  u n i q u e  in 

t h e  s t u d y  a r e a  a n d  u n u s u a l  i n  s t r u c t u r e  ( B e n s o n ,  1 9 7 9 ) .  S i t e  2.7 

r e p r e s e n t e d  a p l a n t  c o m m u n i t y  w h i c h  o c c u r r e d  o n l y  i n  s m a l l  patches 

t h r o u g h  t h e  s t u d y  a r e a  a n d  may t h u s  h a v e  l a c k e d  a n  a v i f a u n a  of 

i t s  own - i n s t e a d  s u p p o r t i n g  s p e c i e s  f r o m  a d j o i n i n g  p l a n t  communit- 

i e s ,  i n  t h i s  c a s e  c o m m u n i t y  3. 

T h i s  a n a l y s i s  s u g g e s t s  t h a t  b i r d  d i s t r i b u t i o n  i n  t h e  s t u d y  area 

i s  r e l a t e d  p r i m a r i l y  t o  t h e  f l o r i s t i c  a n d / o r  s t r u c t u r a l  composition 

o f  t h e  v e g e t a t i o n  a n d  t o  a s p e c t ,  t h e s e  i n  t u r n  p r o b a b l y  reflecting 

m o i s t u r e  g r a d i e n t s  t h r o u g h  t h e  s t u d y  area. 



A 

TABLE 6.8: S i te  a t t r i b u t e s  

Attributes 

SITE GROUPS SITE GROUPS 
1 

1 
2 3 

1.3 1.5 1.6 2.5 2.6 1.2 

A 

1.4 2.10 1.1 1.7 1.8 1.9 1.11 1.13 1.16 2.7 2.8 2.9 1.10 1.12 1.14 1.15 1.17 2.1 2.2 2.3 2.4 2.11 

Elevat ion (m) 120 60 50 80 30 70 70 40 100 60 20 80 80 130 
, 

170 5 20 90 130 130 150 170 165 180 200 170 160 140 

Geology HS HS/ FIG HS FIG HS HS/ FIG HS HS HS HS HS HS HS Al NG FIG HS HS HS HS HS HS HS HS HS HS 

FIG FIG 

Geomorphology S S S S S CCCS S S/C S/C C C R FSSR RS R R R RS R RS R R 

Aspect (°) 130 90 30 190 110 150 120 260 180 310 225 270 0 260 340 0 270 180 0 240 310 330 230 230 160 50 60 95 

Slope (°) 8 22 23 14 23 24 14 22 18 23 20 11 23 18 2 0 23 25 3 7 3 2 10 8 7 9 8 

Canopy height (m) 15 15 25 13 20 22 25 20 20 12 20 10 23 15 10 8 20 27 6 10 8 7 10 9 9 11 

Canopy cover (%) 60 58 60 28 46 76 72 82 58 38 42 42 45 50 44 56 54 52 18 32 6 8 36 34 46 32 

Geology: HS - Hawkesbury Sandstone 

FIG - Narrabeen Group 

Al - Alluvial 

Geomorphology: S - Slope o f  valley 

R - Ridge 

C - Creek 

F - River flats 
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6 . 4 . 4 . 4  S p e c i e s  D i v e r s i t y  

W h i t t a k e r  ( 1 9 7 2 )  r e c o g n i s e d  t w o  k i n d s  o f  d i v e r s i t y  relevant 

t o  t h e  p r e s e n t  s t u d y .  A l p h a - d i v e r s i t y  d e s c r i b e s  a n  avian 

c o m m u n i t y ' s  r i c h n e s s  i n  t e r m s  o f  s p e c i e s  n u m b e r s  w h i l e  beta- 

d i v e r s i t y  d e s c r i b e s  t h e  s i m i l a r i t y  b e t w e e n  communities. 

A t  i t s  s i m p l e s t ,  a -  d i v e r s i t y  c a n  b e  b a s e d  o n  t h e  n u m b e r  of 

s p e c i e s  p e r  u n i t  a r e a  - a s  d e t e r m i n e d  b y  a s t a n d a r d i s e d  method 

T h i s  a p p r o a c h  h a s  l i m i t a t i o n s ,  p a r t i c u l a r l y  s a m p l i n g  errors 

i n c u r r e d  b y  i r r e g u l a r i t i e s  i n  s p e c i e s  d i s t r i b u t i o n  a n d  differ- 

i n g  s u c c e s s  i n  f i n d i n g  r a r e  s p e c i e s ,  b u t  h a s  b e e n  u s e d  here 

b e c a u s e  o f  i t s  s i m p l i c i t y .  T a b l e  6 . 9  g i v e s  t h e  t o t a l  numbers 

o f  s p e c i e s  o b s e r v e d  a t  e a c h  s t u d y  s i t e  d u r i n g  t h e  s t u d y ,  the 

s i t e s  b e i n g  g r o u p e d  a c c o r d i n g  t o  t h e  REVFL a n a l y s i s  described 

a l r e a d y  ( s e e  6.4.4.3). 

I t  i s  c l e a r  t h a t  t h e  c o o l ,  m o i s t ,  o p e n  f o r e s t  ( G r o u p  1 )  sites 

c o n t a i n e d  a m u c h  m o r e  d i v e r s e  a v i f a u n a  t h a n  t h o s e  i n  the 

o t h e r  t h r e e  g r o u p s  - a l l  o f  w h i c h  c o n t a i n e d  s i m i l a r  numbers 

o f  s p e c i e s .  T h i s  i s  t r u e  w h e t h e r  t h e  s p o t  c e n s u s  o r  commun- 

i t y  l i s t i n g  r e s u l t s  w e r e  u s e d  ( s e e  T a b l e  6 . 9 ) .  T h e  species 

r i c h n e s s  o f  G r o u p  1 s i t e s  w a s  d u e ,  i n  p a r t ,  t o  t h e  prefer- 

e n c e  s h o w n  f o r  t h i s  h a b i t a t  b y  t h e  t o t a l  s u m m e r  m i g r a n t s  to 

t h e  s t u d y  area. 

T o  e s t a b l i s h  (3- d i v e r s i t y ,  c o m p o s i t e  c o m m u n i t y  l i s t i n g s  were 

p r e p a r e d  f o r  e a c h  o f  t h e  f o u r  m a j o r  s i t e  g r o u p i n g s  ( s e e  6.4.4.3) 

a n d  t h e  p e r c e n t a g e  o f  s h a r e d  s p e c i e s  d e t e r m i n e d  b y  p a i r w i s e  com- 

p a r i s o n s  o f  t h e s e  l i s t i n g s .  F r o m  t h e  r e s u l t s  g i v e n  i n  T a b l e  6.10 

i t  i s  c l e a r  t h a t  t h e  c l o s e d  f o r e s t  ( G r o u p  2A) s i t e s  a r e  avifaunally 

t h e  m o s t  d i s t i n c t ,  s h a r i n g  a t  m o s t  31% o f  s p e c i e s  w i t h  t h e  G r o u p  2B 

s i t e s .  T h e  c o o l ,  m o i s t  a n d  w a r m ,  d r y  o p e n  f o r e s t s ,  w h i c h  f l a n k  the 

m a j o r  c r e e k s ,  w e r e  p r e d i c t a b l y  m o s t  a l i k e  - w i t h  68% o f  species 

i n  common.  B o t h  o f  t h e s e  c o m m u n i t i e s  s h a r e d  a b o u t  50% o f  their 

s p e c i e s  w i t h  t h e  c l o s e d  h e a t h / l o w  o p e n  f o r e s t / o p e n  w o o d l a n d  commun- 

i t i e s  o f  t h e  ridges. 



TABLE 6 .9 :  B i rd  species d i v e r s i t y  o f  study sites 

No. species/site 

Group 

Site 

Number 

Spot census [Site Community listing 

Individual Average Individual Average 

1 1.3 

1.5 

1.6 

2.5 

2.6 

19 

13 

17 

9 

16 

15 22 

26 

31 

27 

26 

26 

2A 1.2 

1.4 

2.10 

8 

7 

5 

7 14 

11 

10 

12 

2B 1.1 

1.7 

1.8 

1.9 

1.11 

1.13 

1.16 

2.7 

2.8 

2.9 

10 

10 

3 

10 

9 

12 

10 

6 

7 

4 

8 16 

18 

7 

13 

15 

18 

12 

11 

20 

9 

14 

3 1.10 

1.12 

1.14 

1.15 

1.17 

2.1 

2.2 

2.3 

2.4 

2.11 

5 

6 

6 

7 

15 

9 

7 

6 

12 

5 

8 9 

12 

19 

9 

18 

11 

12 

13 

18 

13 

L 

13 
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T a b l e  6 . 1 0 :  S i m i l a r i t y  o f  a v i f a u n a l  h a b i t a t s  

S i t e  Groups 
T o t a l  N o .  s p e c i e s / s i t e  g r o u p  pair 

3 1 2B 2A 

3 

1 

2B 

2A 

6 0  5 1  50 

5 2  5 3  56 

5 3  6 8  45 

2 4  2 9  31 

% s h a r e d  species 

T a b l e  6 . 1 1 :  H a b i t a t  p r e f e r e n c e s  o f  l a t i t u d i n a l  m i g r a n t s  

Species 
1 

S i t e  Group 

2A 2B 3 

B r u s h  Cuckoo 

G o l d e n  B r o n z e  Cuckoo 

S a c r e d  Kingfisher 

D o l l a r  Bird 

C i c a d a  Bird 

R u f o u s  Whistler 

L e a d e n  Flycatcher 

N o i s y  Friarbird 

O l i v e - b a c k e d  Oriole 

W h i t e - t h r o a t e d  Nightjar 

+ 

+ 

+ 

+ 

+ 
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6 . 4 . 4 . 5  M i g r a t i o n  a n d  m o v e m e n t  

6 . 4 . 4 . 5 . 1  I n t r o d u c t i o n  

I t  h a s  b e e n  e s t i m a t e d  t h a t  m o r e  t h a n  h a l f  t h e  7 1 3  b i r d  species 

r e c o r d e d  i n  A u s t r a l i a  e x h i b i t  m o v e m e n t s  o f  s o m e  k i n d  (Purchase, 

1 9 7 5 ) .  D u r i n g  s t u d i e s  b e s i d e  t h e  M u r r u m b i d g e e  R i v e r  n e a r  Can- 

b e r r a ,  Lamm & C a l a b y  ( 1 9 5 0 )  f o u n d  t h a t  t h e  p o p u l a t i o n s  o f  only 

1 3  (16%) o f  t h e  8 3  s p e c i e s  o b s e r v e d  d i d  n o t  v a r y  w i t h  season. 

S u b s e q u e n t l y ,  Lamm & W i l s o n  ( 1 9 6 6 )  f o u n d  t h a t  o n l y  1 9  (30%) of 

6 3  s p e c i e s  o b s e r v e d  i n  t h e  B r i n d i b e l l a  R a n g e  n e a r  C a n b e r r a  were 

y e a r - r o u n d  r e s i d e n t s .  P r e d i c t a b l y ,  t h e  n e e d  o f  b i r d s  t o  move 

i s  a r e s p o n s e  t o  f o o d  s u p p l y  - a s u b j e c t  w e l l  c o n s i d e r e d  b y  N i x  (1976). 

S e v e r a l  t y p e s  o f  b i r d  m o v e m e n t  h a v e  b e e n  r e c o g n i s e d .  T h e  most 

s t r i k i n g  o f  t h e s e  i s  t h e  r e g u l a r  S o u t h - N o r t h  m i g r a t i o n  shown 

b y  a b o u t  8% o f  t h e  A u s t r a l i a n  a v i f a u n a  ( K e a s t ,  1 9 5 9 ) .  I n  South- 

E a s t  A u s t r a l i a  a l t i t u d i n a l  m i g r a t i o n  i s  a l s o  i m p o r t a n t ,  t h e  birds 

l e a v i n g  t h e  h i g h l a n d s  f o r  l o w e r  a l t i t u d e s  a n d  t h e  c o a s t a l  plains 

i n  w i n t e r  a n d  r e t u r n i n g  a g a i n  i n  summer. 

T h e  t h i r d  m a j o r  f o r m  o f  m o v e m e n t  i s  n o m a d i s m ,  i n  w h i c h  birds 

m o v e  p a r t i c u l a r l y  ( b u t  n o t  e x c l u s i v e l y )  i n  r e s p o n s e  t o  abnormal 

c l i m a t i c  c h a n g e  a n d  i t s  a s s o c i a t e d  e f f e c t s  o n  v e g e t a t i o n .  Keast 

( 1 9 5 9 )  c o n s i d e r e d  t h a t  p e r h a p s  26% o f  A u s t r a l i a n  b i r d s  a r e  nomad- 

i c .  A l t h o u g h  t h e  m o r e  s p e c t a c u l a r  n o m a d i c  m o v e m e n t s  o f  birds 

o c c u r  i n  t h e  a r i d  i n t e r i o r ,  t h e r e  a r e  m a n y  n o m a d i c  s p e c i e s  in 

t h e  e u c a l y p t  f o r e s t s  o f  t h e  c o a s t a l  d i s t r i c t s .  W e l l - k n o w n  examples 

a r e  t h e  ' b l o s s o m  n o m a d s '  - t h e  l o r i k e e t s  a n d  h o n e y e a t e r s  which 

m o v e  i n  r e s p o n s e  t o  t h e  f l o w e r i n g  o f  t r e e s  a n d  shrubs. 

T h e  p r e s e n t  s t u d y  s o u g h t  t o  e s t a b l i s h  a n y  r o l e  t h a t  t h e  study 

a r e a  m i g h t  h a v e  i n  t h e  m o v e m e n t  o f  t h e s e  birds. 
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6 . 4 . 4 . 5 . 2  L a t i t u d i n a l  M i g r a n t s  

N o r t h - S o u t h  m i g r a n t s  f a l l  i n t o  t w o  c a t e g o r i e s .  F i r s t l y  there 

a r e  t h o s e  s p e c i e s  w h i c h  a r e  e s s e n t i a l l y  t o t a l  m i g r a n t s .  The 

S p i n e - t a i l e d  S w i f t  p r o v i d e s  a m o s t  i m p r e s s i v e  e x a m p l e  o f  this 

k i n d  o f  m i g r a n t  a m o n g  t h e  s p e c i e s  r e c o r d e d  f r o m  t h e  study 

a r e a ,  f o r  i t  b r e e d s  i n  t h e  f o r e s t s  o f  N o r t h e r n  A s i a  a n d  Japan, 

S o u t h  o f  t h e  t u n d r a .  M o r e  o f t e n  m i g r a t i o n  i s  t o  N o r t h e r n  Aust- 

r a l i a  a n d  t h e  i s l a n d s  f u r t h e r  N o r t h .  S e v e r a l  s p e c i e s  observ- 

e d  i n  t h e  s t u d y  a r e a  s h o w  t h i s  p a t t e r n  o f  m o v e m e n t ,  n o t a b l y  the 

B r u s h  C u c k o o ,  G o l d e n  B r o n z e  C u c k o o ,  S a c r e d  K i n g f i s h e r ,  Dollar 

B i r d ,  C i c a d a  B i r d ,  R u f o u s  W h i s t l e r ,  L e a d e n  F l y c a t c h e r ,  Noisy 

F r i a r b i r d ,  O l i v e - b a c k e d  O r i o l e  a n d  p r o b a b l y  t h e  White-throated 

N i g h t j a r .  I n d i v i d u a l s  o f  t h e  G o l d e n  B r o n z e  C u c k o o ,  Rufous 

W h i s t l e r  a n d  N o i s y  F r i a r b i r d  w e r e  o b s e r v e d  d u r i n g  t h e  winter 

s t u d y  p e r i o d ,  s o  t h a t  r e s i d u a l  p o p u l a t i o n s  o f  t h e s e  species 

a p p a r e n t l y  r e m a i n  i n  t h e  s t u d y  area 

W i t h  t h e  e x c e p t i o n  o f  t h e  S p i n e - t a i l e d  S w i f t  t h e  a b o v e  species 

may  b e  p r e s u m e d  t o  b r e e d  i n  t h e  s t u d y  a r e a ,  a l t h o u g h  t h i s  was 

d e m o n s t r a t e d  o n l y  f o r  t h e  N o i s y  F r i a r b i r d .  I n f o r m a t i o n  o n  t h e  habi- 

t a t  p r e f e r e n c e s  o f  t h e s e  s p e c i e s  w i t h i n  t h e  s t u d y  a r e a  i s  summaris- 

e d  i n  T a b l e  6 . 1 1 .  T h e  s t r o n g  p r e f e r e n c e  o f  m o s t  s p e c i e s  f o r  the 

o p e n  f o r e s t  c o m m u n i t i e s  1 a n d  2B i s  m o s t  e v i d e n t ,  a s  a l s o  i s  the 

a v o i d a n c e  o f  c l o s e d  f o r e s t  b y  t h e s e  species. 

F i v e  o t h e r  t o t a l  s u m m e r  m i g r a n t s  w e r e  a l s o  r e c o r d e d  i n  t h e  study 

a r e a  d u r i n g  t h e  m i g r a t i o n  p e r i o d ,  b u t  a p p a r e n t l y  d i d  n o t  remain 

t o  b r e e d .  T h e s e  w e r e  t h e  I n d i a n  K o e l ,  B l a c k - f a c e d  M o n a r c h ,  Rufous 

F a n t a i l ,  W h i t e - t h r o a t e d  W a r b l e r  a n d  D u s k y  W o o d s w a l l o w .  T h e  transit- 

o r i n e s s  o f  t h e  R u f o u s  F a n t a i l  a n d  B l a c k - f a c e d  M o n a r c h  i s  puzzling 

s i n c e  s u i t a b l e  b r e e d i n g  h a b i t a t  f o r  t h e s e  s p e c i e s  w o u l d  s e e m  to 

e x i s t  i n  t h e  s t u d y  a r e a .  T h e  W h i t e - t h r o a t e d  W a r b l e r  w a s  observed 

t w i c e  d u r i n g  t h e  s p r i n g  s t u d y  p e r i o d  ( 2 4 / 2 5 t h  S e p t e m b e r ) ,  b u t  may 

w e l l  b r e e d  i n  t h e  n e a r b y  S o m e r s b y  a r e a .  S m a l l  f l o c k s  o f  Dusky 

W o o d s w a l l o w s  w e r e  o b s e r v e d  o n  2 5 / 2 6 t h  J a n u a r y ,  p r e s u m a b l y  during 

N o r t h w a r d  migration. 



T h e  s e c o n d  g r o u p  o f  r e g u l a r  S o u t h - N o r t h  m i g r a n t s  a r e  those 

s p e c i e s  i n  w h i c h  l o c a l  p o p u l a t i o n s  a r e  s u p p l e m e n t e d  a t  cer- 

t a i n  t i m e s  o f  t h e  y e a r  b y  b i r d s  f r o m  f u r t h e r  S o u t h .  This 

p a t t e r n  o f  m o v e m e n t  i s  e x e m p l i f i e d  b y  t h e  t w o  h o n e y e a t e r s  - 

t h e  Y e l l o w - f a c e d  H o n e y e a t e r  a n d  t h e  W h i t e - n a p e d  H o n e y e a t e r  - 

a n d  t h e  S i l v e r e y e .  T h e  t w o  h o n e y e a t e r  s p e c i e s  s h o w  a marked 

S o u t h - N o r t h  m i g r a t i o n  t h r o u g h  t h e  S y d n e y  a r e a  i n  l a t e  April 

a n d  e a r l y  May ( K e a s t ,  1 9 6 8 ) ,  a t i m e  o f  y e a r  n o t  c o v e r e d  by 

t h e  p r e s e n t  s t u d y .  I t  w a s  t h e r e f o r e  n o t  p o s s i b l e  t o  assess 

a n y  s i g n i f i c a n c e  o f  t h e  s t u d y  a r e a  t o  t h e s e  m i g r a n t  species. 

W h i l e  a p r e s u m a b l y  r e s i d e n t  p o p u l a t i o n  o f  Y e l l o w - f a c e d  Honey- 

e a t e r s  o c c u r r e d  i n  t h e  s t u d y  a r e a ,  t h e  W h i t e - n a p e d  Honeyeater 

s u p r i s i n g l y  w a s  n o t  o b s e r v e d .  T h e  r e t u r n  m o v e m e n t  i n  spring 

i s  l e s s  p r o n o u n c e d  f o r  e i t h e r  s p e c i e s ,  b u t  i n d i v i d u a l s  and 

s m a l l  f l o c k s  d r i f t  S o u t h  b e t w e e n  A u g u s t  a n d  O c t o b e r .  No evi- 

d e n c e  o f  t h i s  S o u t h e r l y  m o v e m e n t  w a s  r e c o r d e d  f r o m  t h e  study 

area. 

A s m a l l  f l o c k  o f  t h e  T a s m a n i a n  r a c e  o f  t h e  S i l v e r e y e  w a s  ob- 

s e r v e d  i n  o p e n  f o r e s t  ( p l a n t  c o m m u n i t y  2)  b e s i d e  P i l e s  Creek 

o n  2 5 t h  A u g u s t ,  1 9 7 8 ,  p r e s u m a b l y  d u r i n g  m i g r a t i o n  southwards. 

6 . 4 . 4 . 5 . 3  O t h e r  movements 

S e v e r a l  o t h e r  s p e c i e s  s h o w e d  m a r k e d  c h a n g e s  i n  populations 

d u r i n g  t h e  s t u d y ,  b o t h  i n  t e r m s  o f  t h e  n u m b e r  o f  s i t e s  at 

w h i c h  t h e y  w e r e  o b s e r v e d  d u r i n g  e a c h  s t u d y  p e r i o d  a n d  the 

t o t a l  n u m b e r  o f  o b s e r v a t i o n s  d u r i n g  s p o t  c e n s u s i n g  ( T a b l e  6.12). 

I n  s o m e  c a s e s  t h e s e  p o p u l a t i o n  c h a n g e s  f o l l o w e d  well-known 

p a t t e r n s  f o r  t h e  S y d n e y  r e g i o n .  F o r  e x a m p l e ,  t h e  Topknot 

P i g e o n  i s  c o n s i d e r e d  b y  H i n d w o o d  & M c G i l l  ( 1 9 5 8 )  t o  occur 

i r r e g u l a r l y  a r o u n d  S y d n e y ,  u s u a l l y  b e t w e e n  May a n d  October. 

T h r e e  i n d i v i d u a l s  o f  t h i s  s p e c i e s  w e r e  o b s e r v e d  i n  closed 

f o r e s t  a t  s i t e  1 . 2  o n  2 4 . 9 . 7 8 .  T h e  S c a r l e t  R o b i n  appears 

t o  b e  a n  a l t i t u d i n a l  m i g r a n t ,  m o v i n g  f r o m  t h e  B l u e  Mountains 

W e s t  o f  S y d n e y  o n t o  t h e  c o a s t a l  p l a i n s  d u r i n g  a u t u m n  and 



TABLE 6.12: Changes in  b i r d  populations 

Species 
No. s i t es  in  which species ob- 
served during 
Winter Spring Summer 

Total no. observations during 

spot censusing in 
Winter Spring Summer 

Topknot Pigeon 0 1 0 0 3 0 
Laughing Kookaburra 7 1 0 13 1 0 
Scar let  Robin 3 1 0 2 0 0 
Golden Whistler 5 8 1 16 16 1 
Grey Fantail 6 7 3 12 14 5 
Brown Thornbill 8 11 3 20 14 3 
White-throated Treecreper 4 5 2 9 8 2 
Yellow-faced Honeyeater 7 6 4 20 18 7 
White-eared Honeyeater 6 5 4 12 13 6 
New Holland Honeyeater 6 5 2 43 29 11 
White-cheeked Honeyeater 5 3 3 13 16 5 
Eastern Spinebill 14 8 4 30 12 5 
Spotted Pardalote 10 6 3 15 10 3 

Silvereye 4 4 0 28 22 0 
Red-browed Fir2tail 0 0 1 0 0 5 
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w i n t e r  ( H i n d w o o d  & M c G i l l ,  1 9 5 8 ) .  I t  w a s  o b s e r v e d  frequently 

d u r i n g  t h e  w i n t e r  s t u d y  p e r i o d  i n  o p e n  f o r e s t  c o m m u n i t i e s  2B 

a n d  3 .  Two i n d i v i d u a l s  w e r e  o b s e r v e d  d u r i n g  t h e  s p r i n g  study 

p e r i o d  b u t  n o n e  w a s  r e c o r d e d  i n  summer. 

T h e  R e d - b r o w e d  F i r e t a i l  s h o w e d  a n o t i c e a b l e  i n f l u x  i n t o  the 

s t u d y  a r e a  b e t w e e n  t h e  s p r i n g  a n d  s u m m e r  s t u d y  p e r i o d .  Until 

t h e n  i t  h a d  b e e n  r e c o r d e d  o n l y  a r o u n d  s e t t l e m e n t s  a t  Camp 

K a r i o n g  a n d  b e s i d e  Mooney M o o n e y  C r e e k ,  w h e r e  t h e  b i r d s  were 

f e d .  I t  s e e m s  l i k e l y  t h a t  t h e  i n f l u x  o f  t h i s  s p e c i e s ,  which 

i s  g r a m n i v o r o u s ,  w a s  i n  r e s p o n s e  t o  t h e  s e e d i n g  o f  grasses. 

T h e r e  w a s  a m a r k e d  d e c l i n e  i n  t h e  p o p u l a t i o n s  a n d  distribution 

o f  s e v e r a l  o t h e r  s p e c i e s  b e t w e e n  t h e  s p r i n g  a n d  s u m m e r  study 

p e r i o d s  ( T a b l e  6 . 1 2 ) .  T h e  t o t a l  n u m b e r  o f  o b s e r v a t i o n s  made 

d u r i n g  s p o t  c e n s u s i n g  r e f l e c t e d  t h i s  d e c l i n e ,  f a l l i n g  f r o m  291 

o b s e r v a t i o n s  i n  w i n t e r  a n d  3 0 4  i n  s p r i n g  t o  1 2 6  i n  s u m m e r .  The 

d e c l i n e  may h a v e  b e e n  d u e ,  i n  p a r t ,  t o  r e d u c e d  a c t i v i t y  by 

i n d i v i d u a l s  f o l l o w i n g  b r e e d i n g ,  b u t  p r o b a b l y  a l s o  represented 

a m o v e m e n t  o f  b i r d s  o u t  o f  t h e  s t u d y  a r e a .  S u c h  a m o v e m e n t  may 

h a v e  o c c u r r e d  i n  r e s p o n s e  t o  t h e  v e r y  h o t  a n d  d r y  conditions 

w h i c h  p r e v a i l e d  d u r i n g  January. 

T o  s u m m a r i s e ,  s e v e r a l  r e g u l a r  l a t i t u d i n a l  m i g r a n t s  w e r e  recorded 

f r o m  t h e  s t u d y  a r e a .  T h e s e  s p e c i e s  a p p e a r e d  t o  f a v o u r  particular- 

l y  t h e  o p e n  f o r e s t  c o m m u n i t i e s  2 3  a n d  3 .  A l t i t u d i n a l  migrants 

m a y  a l s o  u s e  t h e  s t u d y  a r e a  a l t h o u g h  t h e  e x t e n t  t o  w h i c h  this 

o c c u r r e d  w a s  n o t  c l e a r .  S e v e r a l  s p e c i e s  s e e m e d  t o  c h a n g e  in 

n u m b e r s  a n d / o r  d i s t r i b u t i o n  d u r i n g  t h e  s t u d y  p e r i o d .  T h e s e  move- 

m e n t s  w e r e  p r o b a b l y  l o c a l  i n  n a t u r e  a n d  m a d e  i n  r e s p o n s e  t o  changes 

i n  t h e  a v a i l a b i l i t y  o f  f o o d .  I t  i s  u n f o r t u n a t e  t h a t  t h e  study 

a r e a  w a s  n o t  s u r v e y e d  b e t w e e n  A p r i l  a n d  e a r l y  A u g u s t ,  w h e n  a large 

i n f l u x  o f  b l o s s o m  a n d  n e c t a r - f e e d i n g  s p e c i e s  ( h o n e y e a t e r s  especially) 

i n t o  t h e  s t u d y  a r e a  may w e l l  o c c u r  ( c . f .  H i n d w o o d ,  1 9 4 4 ;  Keast,1968). 
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6.5 Reptiles and amphibia 

6.5.1 Summary 

T h e  h e r p e t o f a u n a  o f  t h e  s t u d y  a r e a  i s  r i c h  a n d  varied. 

T w e l v e  s p e c i e s  o f  f r o g s  a n d  t w e n t y - e i g h t  o f  reptiles 

w e r e  r e c o r d e d ,  t h e s e  r e p r e s e n t i n g  p e r h a p s  a h a l f  to 

t w o - t h i r d s  o f  t h e  p r e d i c t e d  h e r p e t o f a u n a .  N o t a b l e  ob- 

s e r v a t i o n s  i n c l u d e d  t h e  R e d - c r o w n e d  T o a d l e t ,  w h i c h  is 

r e s t r i c t e d  t o  t h e  H a w k e s b u r y  S a n d s t o n e ,  a n d  t h e  Pink- 

t o n g u e d  L i z a r d ,  w h i c h  m a y  r e a c h  i t s  s o u t h e r n m o s t  limit 

w i t h i n  B r i s b a n e  W a t e r  N a t i o n a l  Park. 

M o s t  s p e c i e s  p r o b a b l y  h a v e  l a r g e  p o p u l a t i o n s  b o t h  with- 

i n  t h e  s t u d y  a r e a  a n d  m o r e  g e n e r a l l y  i n  B r i s b a n e  Water 

N a t i o n a l  P a r k .  E x c e p t i o n s  a r e  t h o s e  s p e c i e s  w i t h  res- 

t r i c t e d  h a b i t a t  r e q u i r e m e n t s  o r  s p e c i e s  w i t h  l a r g e  terri- 

t o r i a l  n e e d s .  T h e  f o r m e r  i n c l u d e  s p e c i e s  r e s t r i c t e d  to 

c r e e k s ,  r o c k y  o u t c r o p s ,  t h e  s a n d - m i n e d  a r e a s  b e s i d e  Moon- 

e y  M o o n e y  C r e e k  a n d  t h e  w e t t e r  v e g e t a t i o n  t y p e s  - espec- 

i a l l y  c l o s e d  f o r e s t .  T h e  l a t t e r  i n c l u d e  t h e  L a c e  Monitor 

a n d  p e r h a p s  s o m e  o f  t h e  l a r g e r  snakes. 

6.5.2 Introduction 

T h e  h e r p e t o f a u n a  o f  e a s t e r n  New S o u t h  W a l e s  i n  g e n e r a l  and 

t h e  S y d n e y  r e g i o n  i n  p a r t i c u l a r  i s  a r i c h  o n e .  Some 40% 

o f  A u s t r a l i a n  f r o g  s p e c i e s ,  f o r  e x a m p l e ,  o c c u r  i n  eastern 

New S o u t h  W a l e s  ( M o o r e ,  1961). 

T h e  G o s f o r d  a r e a  i t s e l f  h a s  a d i v e r s e  h e r p e t o f a u n a .  Per- 

h a p s  3 0  s p e c i e s  o f  f r o g s  ( a b o u t  20% o f  a l l  A u s t r a l i a n  species 

a n d  r e p r e s e n t i n g  n i n e  o f  t h e  c o n t i n e n t ' s  2 7  f r o g  g e n e r a )  and 

a l m o s t  5 0  s p e c i e s  o f  r e p t i l e s  ( a b o u t  10% o f  a l l  Australian 

s p e c i e s  a n d  r e p r e s e n t i n g  a b o u t  a t h i r d  o f  t h e  continent's 

r e p t i l e  g e n e r a )  o c c u r  i n  t h i s  area. 



-PIT TRAPS- 

FENCE AT 90' 
TO CONTOUR 

FENCE ALONG CONTOUR 

3•75M 3.75M 

F I G  6.1 Pit-traps 
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PHOTOGRAPH 6 . 1 :  D e t a i l  o f  pit-traps 



• 
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6.5.3 Methods 

S e a r c h  a n d  c a p t u r e  m e t h o d s  w e r e  u s e d  t h r o u g h o u t  t h e  s t u d y .  In 

t h e  l a t e r  s t a g e s  o t h e r  m e t h o d s  w e r e  a l s o  u s e d  - pit-trapping, 

s p o t  l i g h t i n g  a n d  r e c o r d e d  f r o g  c a l l s  ( s e e  G r i g g  & Barker, 

1 9 7 7 ) .  T h e s e  m e t h o d s  a r e  now d e s c r i b e d  i n  m o r e  detail. 

6 . 5 . 3 . 1  S e a r c h  a n d  c a p t u r e  

S p e c i m e n s  w e r e  s o u g h t  u n d e r  r o c k s ,  l e a f  l i t t e r ,  l o g s ,  e t c .  and 

c o l l e c t e d .  W h e r e  p o s s i b l e  t h e  s p e c i m e n s  w e r e  i d e n t i f i e d  immedi- 

a t e l y  a n d  r e l e a s e d  a t  t h e  p o i n t  o f  c a p t u r e .  W h e r e  f i e l d  identi- 

f i c a t i o n  w a s  n o t  p o s s i b l e ,  s p e c i m e n s  w e r e  p r e s e r v e d  i n  70% ethyl 

a l c o h o l  f o r  l a t e r  identification. 

6 . 5 . 3 . 2  Pit-trapping 

S e v e n  p i t - t r a p  a s s e m b l a g e s  w e r e  i n s t a l l e d  i n  r e p r e s e n t a t i v e  sam- 

p l e s  o f  e a c h  m a j o r  p l a n t  c o m m u n i t y  ( i . e .  p l a n t  c o m m u n i t i e s  1 ,  2 

3 ,  5 ,  6 ,  8 a n d  1 0 ) .  E a c h  a s s e m b l a g e  c o n s i s t e d  o f  a plastic 

s h e e t i n g  d r i f t  f e n c e ,  4 5 c m  h i g h ,  i n  t h e  s h a p e  o f  a c r o s s  with 

e a c h  a r m  7 . 5 m  l o n g .  T h e  p i t - t r a p s  t h e m s e l v e s  c o n s i s t e d  o f  plas- 

t i c  i c e - c r e a m  b u c k e t s  24cm i n  d i a m e t e r  a n d  2 1 c m  d e e p ,  e a c h  con- 

t a i n i n g  800m1 o f  10% f o r m a l i n .  T h e  f o r m a l i n  w a s  c o v e r e d  w i t h  a 

t h i n  l a y e r  o f  p e a n u t  o i l  t o  p r e v e n t  w a t e r  l o s s  t h r o u g h  evapora- 

t i o n .  S e v e n  s u c h  p i t - t r a p s  w e r e  u s e d  i n  e a c h  a s s e m b l a g e ,  one 

b e n e a t h  t h e  c e n t r e p o i n t  o f  t h e  d r i f t  f e n c e s  a n d  t w o  u n d e r  each 

a r m .  D e t a i l s  a r e  s h o w n  i n  F i g u r e  6 . 1  a n d  P h o t o g r a p h  6.1. 

T h e  m e t h o d  w o r k e d  b y  d e f l e c t i n g  s m a l l  a n i m a l s  w h i c h  encountered 

t h e  d r i f t  f e n c e  i n t o  o n e  o f  t h e  p i t s .  T h e  f o r m a l i n  p r e s e r v e d  the 

s p e c i m e n s  t h u s  o b t a i n e d ,  t h e r e b y  e l i m i n a t i n g  t h e  n e e d  t o  check 

t h e  t r a p s  daily. 

T h e  p i t - t r a p  a s s e m b l a g e s  w e r e  i n s t a l l e d  b e t w e e n  9 - 1 6 t h  January, 

1 9 7 9 ,  a n d  s p e c i m e n s  w e r e  c o l l e c t e d  o n  t h e  2 4 / 2 5 t h  January, 

2 4 / 2 5 t h  F e b r u a r y  a n d  t h e  3 1 s t  M a r c h / l s t  A p r i l ,  1979. 
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6 . 5 . 3 . 3  S p o t l i g h t i n g  

S p o t l i g h t i n g  w a s  u s e d  t o  l o c a t e  n o c t u r n a l  s p e c i e s ,  notably 

g e c k o s  a n d  frogs. 

6 . 5 . 3 . 4  R e c o r d i n g  o f  f r o g  c a l l s  

F r o g  s p e c i e s  a r e  f o r  t h e  m o s t  p a r t  r e a d i l y  distinguished 

b y  t h e i r  c a l l s .  T h e s e  l a t t e r  w e r e  c o l l e c t e d  w i t h  a port- 

a b l e  t a p e  r e c o r d e r  a n d  t h e n  i d e n t i f i e d  b y  c o m p a r i s o n  with 

c o m m e r c i a l  t a p e s .  T h i s  m e t h o d  h a s  t h e  s i g n i f i c a n t  advant- 

a g e  t h a t  t h e  f r o g s  t h e m s e l v e s  d o  n o t  h a v e  t o  b e  f o u n d  and 

c a p t u r e d ,  a l t h o u g h  t h i s  m a y  s t i l l  b e  h e l p f u l  t o  c o n f i r m  an 

identification. 

6 . 5 . 3 . 5  A d d i t i o n a l  observations 

I n f o r m a t i o n  w a s  a l s o  p r o v i d e d  b y  o t h e r  o b s e r v e r s  i n  the 

s t u d y  a r e a .  K .  P a u l l  p r o v i d e d  i n f o r m a t i o n  o n  t h e  snakes 

o f  Camp K a r i o n g  w h i l e  H . F a l l d i n g  a n d  J .  B e n s o n  m a d e  several 

o b s e r v a t i o n s  d u r i n g  t h e i r  b o t a n i c a l  s u r v e y  o f  t h e  area. 

6.5.4 Results and discussion 

6 . 5 . 4 . 1  S p e c i e s  r e c o r d e d  

T w e l v e  a m p h i b i a n s  a n d  t w e n t y - e i g h t  r e p t i l e s  w e r e  recorded 

d u r i n g  t h e  s t u d y  ( T a b l e  6 . 1 3 ) .  T h e s e  r e p r e s e n t  a b o u t  40% 

a n d  60% r e s p e c t i v e l y  o f  t h e  p o t e n t i a l  f a u n a s  o f  t h e  study 

a r e a .  S p e c i e s  w h i c h  m a y  a l s o  o c c u r  w i t h i n  t h e  s t u d y  area 

a r e  l i s t e d  i n  T a b l e  6 . 1 4 .  I t  i s  h a r d  t o  a s s e s s  t h e  likely 

o c c u r r e n c e  o f  t h e s e  l a t t e r  s p e c i e s  b e c a u s e  t h e i r  habitat 

n e e d s  a r e  s o  l i t t l e  k n o w n .  H o w e v e r ,  t h o s e  w h i c h  h a v e  been 

r e c o r d e d  f r o m  K u - r i n g - g a i  C h a s e  N a t i o n a l  P a r k  ( T a b l e  6.14) 

m a y  r e a s o n a b l y  o c c u r  i n  t h e  s t u d y  a r e a ,  s i n c e  t h e  t w o  Nation- 

a l  P a r k s  a r e  v e g e t a t i o n a l l y  similar. 
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TABLE 6.13: Frogs and rept i les  recorded in  the study area 

13 Green Tree Frog L i t o r i a  caerulea 

"Dwarf 
Tree Frog L .  fallax 

3 
Leaf Green Tree Frog L .  phyllochroa 

Broad-palmed Frog L. /atopa/mata 
123 

Freycinet's Frog L .  freycineti 

Rocket Frog L .  nasuta 

123 
Bleating Tree Frog L .  dentata 

23 
Brown Frog L i n m o d  y n a s t e s  peroni 

123 
Giant Burrowing Frog H e l e i o p o r u s  australiacus 

123 
Red-crowned Toadlet P s e u d o p h r y n e  australis 

123 
Comnon Eastern Froglet R a n i d e l l a  signifera 

123 
Gray's Toadlet U p e r o l e i a  marmorata 

Lesueur's Velvet Gecko O e d u r a  lesueurii 

12 
Southern Leaf-tailed Gecko P h y l l u r u s  platurus 

'Burton's Snake Lizard L i a l i s  burtonis 

'Common Scaly-foot P y g o p u s  lepidopodus 

Bearded Dragon A m p h i b o l u r u s  barbatus 

12Mountain Dragon A .  diemensis 

4Eastern Water Dragon P h y s i g n a t h u s  lesueurii 

4Lace Monitor V a r a n u s  varius 

2Bouton's Snake-eyed Skink C r y p t o b l e p h a r u s  boutonii 

12 
Copper-tailed Skink C t e n o t u s  taeniolatus 

'Cunningham's Skink E g e r n i a  cunninghand 

12 
White's Skink E .  whitii 

L a m p r o p h o l i s  delicate 2Fence Skink 
2 
Weasel Skink L a m p r o p h o l i s  mustelina 

12 
Red-throated Skink L e i o l o p i s m a  platynota 

12 
Three-toed Skink S a i p h o s  equolis 

'Eastern Water Skink S p h e n o m n r p h u s  quoyi 

12 
Barred-sided Skink S. tennis 

2 
Pink-tongued Lizard T i l i q u a  gerrardii 

4 
Blue-tongued Lizard T .  scincoides 

5 
Diamond Python M o r e l i a  spilotes 

4 
Common Tree Snake D e n d r e l a p h i s  punctulatus 

1Comnon Death Adder A c a n t h o p h i s  antarcticus 

V.Illow -faced Whip Snake D e m a n s i a  psammophis 

Red-naped Snake F u r i n a  diadema 

5 
Eastern Tiger Snake N o t e c h i s  s c u  tatus 

4Red-bellied Black Snake P s e u d e c h i s  porphyriacus 

Eastern Brown Snake P s e u d o n a j a  textilis 

Black-bellied Swamp Snake H e m i a s p i s  signata 

'Hand collection 
2 
Pit-trapping 

Call 

'Observation 

'Photograph 
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TABLE 6.14:  Frogs and r e p t i l e s  which may occur i n  study area 

FROGS 

*Perons Tree Frog L i t o r i a  peronii 

North Coast Green Tree Frog L .  chloris 

Dainty  Green Tree Frog L .  gracilenta 

*Green and Golden Be l l  Frog L .  aurea 

Green-thighed Frog L .  brevipalmata 

*Blue Mountains Tree Frog L .  citropa 

Verreaux's Tree Frog L .  verreauxi 

* J e r v i s  Bay Tree Frog L .  jervisiensis 

*Brown Tree Frog L .  ewingii 

Lesueur 's  Frog L .  lesueurai 

Tusked Frog A d e l o t u s  brevis 

Haswel l 's  F rog le t  C r a n i a  haswelli 

*Brown Toadlet  P s e u d o p h r y n e  bibronii 

Lowland Great Barred Frog M i x o p h y e s  fasciolatus 

Mountain Great Barred Frog M. balbus 

F l e t c h e r ' s  Frog L e c h r i o d u s  f/etcherl 

*Banjo Frog L i m n o d y n a s t e s  dumerilla 

*Ornate Burrowing Frog L .  ornatus 

Spotted Marsh Frog L .  tasmaniensis 

REPTILES 

* Wood Gecko D i p l o d a c t y l u s  vittatus 

* Barking Gecko U n d e r w o o d s a u r u s  milii 

Four- f ingered Snake-eyed Skink C a r / h a  burnetti 

* Sand Goanna V a r a n u s  gouldal 

* Jacky L izard  A m p h i b o l u r u s  muricatus 

Oak Skink T i l i q u a  casuarinae 

* S t r iped  Skink C t e n o t u s  robustus 

* Grass Skink L e i o l o p i s n a  guichenoti 

* T ree - l i ned  Skink L .  trilineata 

Limbless Skink Anomalopus Sp 

* Eastern B l i nd  Snake T y p h l i n a  nigrescens 

* Brown Tree Snake B o i g a  irregularis 

Stephen's Banded Snake H o p l o c e p h a l u s  stephensi 

Broad-headed Snake H .  bungaroides 

Montane Yellow-naped Snake D r y s d a l i a  mastersi 

Whi te- l ipped Snake D. coronoides 

* Small-eyed Snake C r y p t o p h i s  nigrescens 

* Bandy Bandy v e r m i c e i l a  annulata 

* Golden-crowned Snake C a c o p h i s  squamulosus 
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6 . 5 . 4 . 2  H a b i t a t  r e q u i r e m e n t s  

No d e t a i l e d  a s s e s s m e n t  o f  t h e  h a b i t a t  n e e d s  o f  e a c h  species 

r e c o r d e d  w a s  a t t e m p t e d .  H o w e v e r ,  t h e  p i t - t r a p  results 

( T a b l e  6 . 1 5 )  p r o v i d e  u s e f u l  e c o l o g i c a l  i n f o r m a t i o n  a n d  this 

l a t t e r  h a s  b e e n  i n t e g r a t e d  w i t h  f i e l d  o b s e r v a t i o n s  t o  give 

a n  a c c o u n t  o f  t h e  h a b i t a t  n e e d s  o f  e a c h  s p e c i e s  ( A p p e n d i x  6). 

T h e  m o r e  i m p o r t a n t  i n f o r m a t i o n  i n  t h i s  a c c o u n t  i s  summarised 

below. 

T h e  m o r e  h a b i t a t - s p e c i f i c  h e r p e t o f a u n a  c o l l e c t e d  d u r i n g  the 

s u r v e y  h a v e  b e e n  c l a s s i f i e d  i n t o  f i v e  m a j o r  g r o u p i n g s  (Table 

6 . 1 6 )  a c c o r d i n g  t o  h a b i t a t  p r e f e r e n c e .  I t  i s  c l e a r  t h a t  most 

s p e c i e s  p r e f e r r e d  t h e  d r i e r  h a b i t a t s  a n d  w e r e  t h u s  widely 

d i s t r i b u t e d  t h r o u g h  t h e  s t u d y  a r e a .  H o w e v e r  s o m e  s p e c i e s  had 

m o r e  s p e c i f i c  h a b i t a t  n e e d s  a n d  w e r e  c o n s e q u e n t l y  o f  more 

l i m i t e d  distribution. 

T h e  m o s t  l i m i t e d  h a b i t a t  w i t h i n  t h e  s t u d y  a r e a  w a s  t h e  swampy 

a r e a s  w h i c h  h a v e  d e v e l o p e d  a l o n g s i d e  M o o n e y  M o o n e y  C r e e k  a s  a 

r e s u l t  o f  s a n d  m i n i n g .  L a r g e  p o p u l a t i o n s  o f  s e v e n  different 

f r o g  s p e c i e s  w e r e  o b s e r v e d  i n  t h i s  l o c a l i t y ,  w h i c h  w a s  t h e  only 

d i s c o v e r e d  l o c a t i o n  w i t h i n  t h e  s t u d y  a r e a  f o r  t w o  o f  t h e  s p e c i e s  - 

D w a r f  T r e e  F r o g  a n d  G r a y ' s  T o a d l e t .  A n o t h e r  r e s t r i c t e d  habitat 

w a s  t h e  r o c k y  o u t c r o p s ,  e s p e c i a l l y  t h o s e  a s s o c i a t e d  w i t h  Leochares 

P e a k  a n d  M o u n t  K a r i o n g .  T h e s e  p l a c e s  w e r e  f a v o u r e d  b y  several 

s k i n k  a n d  g e c k o  s p e c i e s .  A s  w i t h  b i r d s  ( s e e  6 . 4 . 4 % 3 ) ,  t h e  moister 

h a b i t a t s  - p a r t i c u l a r l y  t h e  c l o s e d  f o r e s t s  o f  t h e  g u l l i e s  - con- 

t a i n e d  a s m a l l  b u t  d i s t i n c t i v e  h e r p e t o f a u n a .  T h i s  l a t t e r  may 

i n c l u d e  s e v e r a l  f r o g  s p e c i e s  n o t  d e t e c t e d  d u r i n g  t h e  p r e s e n t  s t u d y  - 

f o r  e x a m p l e  t h e  N o r t h  C o a s t  G r e e n  T r e e  F r o g  a n d  t h e  B a r r e d  Frogs. 

T h e  c r e e k s  t h r o u g h  t h e  s t u d y  a r e a  a l s o  s u p p o r t e d  a distinctive 

h e r p e t o f a u n a ,  p a r t i c u l a r l y  t h e  E a s t e r n  W a t e r  S k i n k  a n d  t h e  East- 

e r n  W a t e r  D r a g o n  b u t  p r o b a b l y  s e v e r a l  f r o g  s p e c i e s  also. 

A l t h o u g h  l i t t l e  i s  k n o w n  o f  t h e  t e r r i t o r i a l  r e q u i r e m e n t s  o f  rep- 

t i l e s  a n d  a m p h i b i a ,  i t  may  b e  p r e d i c t e d  t h a t  m o s t  s p e c i e s  within 
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TABLE 6.15: Herpetofauna caught in  p i t - t r a p s  

S i te  No. 

No. individuals/site 

1.2 1.10 1.16 1.16A 2.4 2.5 2.6 

-P-Lallt.._Community type 1 8 5 10 6 3 2 

Species 
-----___, 

L i t o r i a  freycineti 

24/25.1.79 1 

L .  dentata 

24/25.1.79 2 3 1 

L i m n o d y n a s t e s  peroni 

24/25.1.79 1 2 

H e l e i o p o r u s  australiacus 

24/25.1.79 3 

P s e u d o p h r y n e  australis 

24/25.1.79 7 1 3 1 

24/25.2.79 1 1 4 1 

R a n i d e l l a  signifera 

24/25.1.79 3 7 23 4 21 76 

24/25.2.79 4 8 3 4 78 57 

U p e r o l e i a  marmorata 

24/25.1.79 3 

Un ident i f ied  Frog 

24/25.1.79 1 

P h y l l u r u s  platurus 

24/25.1.79 1 

A m p h i b o l u r u s  diemensis 

24/25.2.79 1 

C r y p t o b l e p h a r u s  boutonii 

24/25.1.79 1 

24/25.2.79 2 

C t e n o t u s  taeniolatus 

24/25.1.79 2 1 

24/25.2.79 1 1 1 3 

E g e l m i a  whitii 

24/25.2.79 1 

L a m p r o p h o l i s  delicata 

24/25.1.79 2 4 3 1 

24/25.2.79 3 1 1 1 2 

L .  mustelina 

24/25.1.79 2 1 

24/25.2.79 1 

L e i o l o p i s m a  platynota 

24/25.2.79 1 

S a j p h o s  equalis 

24/25.1.79 1 2 
24/25.2.79 2 

S p h e n o m o r p h u s  tenuis 

24/25.1.79 4 

24/25.2.79 1 
T i l i q u a  gerrardi 

24/25.2.79 1 
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TABLE 6.16: Habitat preferences o f  more hab i ta t -spec i f i c  herpetofauna 

Creeks Sand-mined area Moist habitat Dry habitat Rocky outcrops 
(Closed fo res t ;  Open 
fo res t  w i th  moist 
understorey) 

(Open fo res t  w i th  dry 
understorey; Low open 
forest/open woodland; 
closed heath) 

L i t o r i a  phyllochroa L i t o r i a  fallax L a m p r o p h o l i s  mustelina H e l e i o p o r u s  australiacus O e d u r a  lesuerii 

P h y s i g n a t h u s  lesueurii U p e r o l e i a  marmorata S a i p h o s  equal.is P s e u d o p h r y n e  australis C t e n o t u s  taeniolatus 

S p e n o m r p h u s  quoyi S p h e n o m r p h u s  tenuis P y g o p u s  lepidopodus E g e r n i a  cunninghard 

T i l i q u a  gerrardii A m p h i b o l u r u s  dierensis E .  whitii 

C t e n o t u s  taeniolatus 

L e i o l o p i s m a  platynota 

T i l i q u a  scincoides 
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t h e  s t u d y  a r e a  d o  n o t  h a v e  l a r g e  s p a t i a l  r e q u i r e m e n t s  and 

c o n s e q u e n t l y  a r e  r e p r e s e n t e d  b y  l a r g e  p o p u l a t i o n s  within 

b o t h  t h e  s t u d y  a r e a  a n d  B r i s b a n e  W a t e r  N a t i o n a l  Park. 

N o t a b l e  e x c e p t i o n s  t o  t h i s  g e n e r a l  p r e d i c t i o n  a r e  likely 

t o  b e  t h e  L a c e  M o n i t o r  a n d  some  o f  t h e  l a r g e r  snakes. 

6.6 Fishes 

6.6.1 Summary 

I t  s e e m s  c l e a r  f r o m  t h i s  s u r v e y  t h a t  t h e  m a j o r  i m p a c t  of 

f r e e w a y  c o n s t r u c t i o n  o n  t h e  e c o l o g y  o f  M o o n e y  M o o n e y  and 

P i l e s  C r e e k s  w i l l  b e  t h r o u g h  i n c r e a s e d  s e d i m e n t a t i o n  caused 

b y  e r o s i o n  d u r i n g  construction. 

T h e  i m p a c t  w i l l  b e  s i m i l a r  f o r  b o t h  p r o p o s e d  r o u t e s .  Should 

c o r r i d o r  I b e  c h o s e n ,  s e d i m e n t a t i o n  i s  l i k e l y  t o  o c c u r  a t  first 

i n  P i l e s  C r e e k ,  b u t  w i l l  b e  f l u s h e d  e v e n t u a l l y  i n t o  t h e  wider 

r e a c h e s  o f  M o o n e y  M o o n e y  c r e e k  d o w n s t r e a m  f r o m  P i l e s  C r e e k .  If 

c o r r i d o r  2 i s  c h o s e n  s e d i m e n t a t i o n  i s  l i k e l y  t o  o c c u r  initially 

i n  b o t h  M o o n e y  M o o n e y  a n d  P i l e s  C r e e k s  a b o v e  t h e i r  confluence. 

S o m e  m a y  r e m a i n  i n  t h e s e  a r e a s  b u t  m o s t  o f  t h e  m a t e r i a l  will 

o n c e  a g a i n  b e  t r a n s p o r t e d  d u r i n g  f l o o d i n g  t o  t h e  w i d e r  reaches 

o f  M o o n e y  M o o n e y  Creek. 

S e d i m e n t a t i o n  f r o m  c o n s t r u c t i o n  o f  t h e  p r o p o s e d  f r e e w a y  should 

b e  m i n i m i s e d  i f  t h e  a l r e a d y  s e v e r e  i m p a c t s  o f  e x i s t i n g  agricul- 

t u r a l ,  q u a r r y i n g  a n d  f r e e w a y  c o n s t r u c t i o n  a c t i v i t i e s  o n  t h e  fish 

f a u n a  o f  M o o n e y  M o o n e y  C r e e k  a r e  n o t  t o  b e  f u r t h e r  aggravated. 



FLOOD 
CREEK 

MOONEY 
M(X)NEY 

H9 

HAWKESBURY 
RIVER 

NATIVE DOG 
BAY 

CORRIDOR 2 

PACIFIC 
HIGHWAY 

H6 

H7 

He 

M A P  6.3 

H1 

H2 r. d 

3 
," 

H 

H5 
H4 

CORRIDOR 1 

PILES 
CREEK 

Hydrological 
Stations 



- 126  - 

6.6.2 Introduction 

T h e  m a i n  p u r p o s e  o f  t h i s  s t u d y  w a s  t o  s u r v e y  t h e  f i s h  faunas 

o f  M o o n e y  M o o n e y  a n d  P i l e s  C r e e k s ,  a n d  t h u s  e s t a b l i s h  possible 

i m p a c t s  o f  t h e  p r o p o s e d  f r e e w a y  o n  t h e s e  c r e e k s .  T o  assist 

i n t e r p r e t a t i o n  o f  t h e  s u r v e y  f i n d i n g s ,  t h e  h y d r o l o g i c a l  and 

s e d i m e n t a r y  r e g i m e s  o f  b o t h  c r e e k s  w e r e  a l s o  b r i e f l y  investi- 

gated. 

6.6.3 Methods 

6 . 6 . 3 . 1  H y d r o l o g i c a l  s t u d i e s  

S a l i n i t y ,  w a t e r  t e m p e r a t u r e s  a n d  d i s s o l v e d  o x y g e n  r e a d i n g s  were 

t a k e n  a t  s e v e r a l  s t a t i o n s  (Map 6 . 3 ) .  S a l i n i t y  a n d  w a t e r  temper- 

a t u r e  r e a d i n g s  w e r e  t a k e n  w i t h  a n  A u t o l a b  S - T  m e t e r  w i t h  probe, 

w h i l e  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s  w e r e  m e a s u r e d  w i t h  a port- 

a b l e  T o w n s o n  a n d  M e r c e r  d i s s o l v e d  o x y g e n  meter. 

6 . 6 . 3 . 2  F i s h  studies 

Two s u r v e y s  w e r e  m a d e ,  b e t w e e n  2 1 / 2 2 n d  S e p t e m b e r  a n d  9/10th 

N o v e m b e r  r e s p e c t i v e l y .  T h e s e  d a t e s  w e r e  c h o s e n  t o  p r e c e d e  and 

f o l l o w  t h e  b r e e d i n g  s e a s o n  o f  m o s t  e s t u a r i n e  f i s h  s p e c i e s ,  in 

c a s e  t h e r e  w e r e  s i g n i f i c a n t  c h a n g e s  i n  t h e  f i s h  f a u n a  related 

t o  breeding. 

T h e  f i s h  w e r e  s a m p l e d  b y  t w o  m e t h o d s .  F i r s t ,  a S e i n e  n e t  (meas- 

u r i n g  60m l o n g ,  3m d e e p  w i t h  a w i n g  m e s h  o f  30mm ( s t r e t c h e d  mesh) 

a n d  f u n n e l  m e s h  o f  13mm ( s t r e t c h e d  m e s h ) )  w a s  l a i d  i n  suitable 

p a r t s  o f  t h e  c r e e k  a n d  e i t h e r  p u l l e d  a s h o r e  o r ,  i f  t h i s  w a s  not 

p o s s i b l e ,  a b o a r d  a n  a n c h o r e d  b o a t .  T h e  l a t t e r  m e t h o d  w a s  less 

e f f i c i e n t  b u t  t h e  l a c k  o f  s n a g - f r e e  b a n k s  m a d e  i t s  u s e  necessary 

i n  m o s t  cases. 
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S e v e r a l  g i l l  n e t s , w i t h  m e s h  s i z e s  b e t w e e n  8 0  a n d  1 2 0  mm 

( s t r e t c h e d  m e s h ) ,  w e r e  a l s o  u s e d .  T h e s e  w e r e  s e t  at 

s t a t i o n s  i n  d e e p e r  w a t e r  w h e r e  t h e  m o v e m e n t  o f  f i s h  was 

a n t i c i p a t e d .  T h e  s t a t i o n s  a t  w h i c h  o n e  o r  b o t h  n e t  t y p e s  w e r e  s e t  are 

g i v e n  i n  Map 6 . 4 .  T h e  f u l l  g r i d  r e f e r e n c e s  o f  b o t h  the 

f i s h  s u r v e y  a n d  h y d r o l o g i c a l  s t a t i o n s  a r e  g i v e n  i n  Appen- 

d i x  7. 

6.6.4 Results and discussion 

6 . 6 . 4 . 1  H y d r o l o g i c a l  s t u d i e s  

S a l i n i t y  p r o f i l e s  f o r  Mooney  M o o n e y  C r e e k  a n d  o n e  s t a t i o n  in 

P i l e s  C r e e k  a r e  g i v e n  i n  F i g u r e  6 . 2 .  T h e  f i r s t  s u r v e y  covered 

t h e  i m m e d i a t e  s t u d y  a r e a  w h i l e  t h e  s e c o n d  i n c l u d e d  t h e  whole 

o f  M o o n e y  Mooney  C r e e k  b e t w e e n  F l o o d  C r e e k  a n d  t h e  Hawkesbury 

River. 

M o o n e y  M o o n e y  C r e e k  s h o w e d  a m o d e r a t e  s a l i n i t y  stratification 

i n  S e p t e m b e r .  S a l i n i t y  r a n g e d  f r o m  8%, n e a r  F l o o d  C r e e k  (Station 

H1) t o  20.8%0 a t  N a t i v e  Dog B a y  ( S t a t i o n  H 6 ) .  I n  comparison 

s e a w a t e r  h a s  a s a l i n i t y  o f  35%0.  W h i l e  s a l i n i t i e s  i n  P i l e s  Creek 

w e r e  d e p r e s s e d  b y  l i g h t  r a i n s ,  t h i s  h a d  l i t t l e  e f f e c t  o n  the 

s a l i n i t y  o f  Mooney  M o o n e y  Creek. 

S a l i n i t y  l e v e l s  w e r e  s i m i l a r  i n  N o v e m b e r ,  a l t h o u g h  r e c e n t  rain 

h a d  d e p r e s s e d  t h e  l e v e l  n e a r  F l o o d  C r e e k  t o  3%0. S a l i n i t y  pro- 

g r e s s i v e l y  i n c r e a s e d  d o w n s t r e a m  t o w a r d s  t h e  j u n c t i o n  o f  Mooney 

M o o n e y  C r e e k  w i t h  t h e  H a w k e s b u r y  R i v e r ,  w h e r e  t h e  d e e p w a t e r  salin- 

i t y  w a s  26%0.  H o r i z o n t a l  s t r a t i f i c a t i o n  w a s  m o r e  e v i d e n t  down- 

stream. 
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T h e  r e s u l t s  f r o m  b o t h  s u r v e y s  s h o w  a v e r y  m a r k e d  d e c l i n e  in 

s a l i n i t y  u p s t r e a m  o f  t h e  e x t e n s i v e  s a n d  f l a t s  n e a r  Native 

Dog B a y .  I t  a p p e a r s  t h a t  t h e  s h a l l o w  n a t u r e  o f  M o o n e y  Mooney 

C r e e k  a t  a n d  a b o v e  t h i s  p o i n t  r e s t r i c t s  t h e  u p s t r e a m  move- 

m e n t  o f  m o r e  s a l i n e  water. 

T h e  m e a n  w a t e r  t e m p e r a t u r e  r o s e  f r o m  1 5 . 7 ° C  i n  S e p t e m b e r  to 
2 2 . 3 ° C  i n  C n N o v e m b e r  i n  r e s p o n s e  t o  t h e  a d v e n t  o f  w a r m e r  summer 

w e a t h e r .  D i s s o l v e d  o x y g e n  l e v e l s  w e r e  m e a s u r e d  o n l y  during 

t h e  S e p t e m b e r  s u r v e y .  T h e y  r a n g e d  f r o m  78% t o  90% o f  satura- 

t i o n ,  t h e  l o w e r  v a l u e  b e i n g  n e a r  F l o o d  C r e e k  ( S t a t i o n  H1). 

T h e y  s u g g e s t  t h a t  u n d e r  n o r m a l  c o n d i t i o n s  d i s s o l v e d  oxygen 

l e v e l s  i n  t h e  c r e e k  a r e  n o t  e c o l o g i c a l l y  l i m i t i n g ,  although 

i t  i s  p o s s i b l e  t h a t  t h e  b o t t o m  l a y e r s  o f  t h e  d e e p e r  waters 

a b o v e  t h e  P a c i f i c  H i g h w a y  B r i d g e  m a y  d e o x y g e n a t e  a f t e r  rain- 

f a l l  t h r o u g h  a c o m b i n a t i o n  o f  h y d r o l o g i c a l  a n d  biological 

f e a t u r e s ;  t i d a l  f l o w  a n d  t u r b u l e n c e  s h o u l d  p r o d u c e  rapid 

v e r t i c a l  m i x i n g  a n d  r e n d e r  s u c h  c o n d i t i o n s  transient. 

6 . 6 . 4 . 2  F i s h  s u r v e y s  

T w e n t y - t h r e e  s p e c i e s  o f  f i s h  w e r e  c a p t u r e d  d u r i n g  t h e  surveys 

( T a b l e  6 . 1 7 ) .  A p a r t  f r o m  t h r e e  c o m m e r c i a l  s p e c i e s  a n d  some 

s m a l l  g o b i e s ,  m o s t  s p e c i e s  w e r e  c a p t u r e d  o n l y  i n  s m a l l  numbers 

( A p p e n d i x  8 ) .  T h e  c a t c h e s  o f  t h e  t h r e e  c o m m e r c i a l  species 

F l a t - t a i l e d  M u l l e t  L .  a r g e n t e a , S e a  M u l l e t  M. c e p h a l u s a n d  River 

G a r f i s h  H .  a r d e l i o a r e  g i v e n  i n  T a b l e  6.18. 

A l t h o u g h  t h e  s t u d y  a r e a  w a s  n o t  e x t e n s i v e l y  s a m p l e d ,  t h e s e  catch 

l e v e l s  a r e  u n e x p e c t e d l y  l o w  w h e n  c o m p a r e d  t o  t h e  r e s u l t s  from 

s i m i l a r  s t u d i e s  e l s e w h e r e .  F o r  e x a m p l e ,  c a t c h e s  i n  g i l l  nets 

o f  m o r e  t h a n  1 0 0  m u l l e t s  i n  3 h o u r s  w e r e  common d u r i n g  surveys 

m a d e  b y  t h e  C e n t r e  f o r  E n v i r o n m e n t a l  S t u d i e s  i n  t h e  generally 

s i m i l a r  e s t u a r i e s  o f  L a n e  C o v e  a n d  H a c k i n g  R i v e r s  b e t w e e n  1976 

a n d  1 9 7 8 .  S i m i l a r  c a t c h e s  c o u l d  b e  e x p e c t e d  f r o m  a S e i n e  net 

p u l l e d  o v e r  s e a g r a s s  beds. 
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TABLE 6.17: Fish species captured i n  Mooney Mooney Creek 

Long-finned Eel A n g u i l l a  reinhardti 

Goby A r e n o g o b i u s  bifrenatus 

Goby A .  frenatus 

Fortescue C e n t r o p o g o n  australis 

Snapper C h r y s o  p h r u s  a u r a  tus 

Anchovy E n g r a u l i s  australis 

Goby F a v o n i g o b i u s  exquisitus 

Goby F .  tamarensis 

S i l v e r  Biddy G e r r e s  ovatus 

River Garfish H e r d r h a m p h u s  ardelio 

Jewfish J o h n i  antarctica 

F l a t - t a i l e d  Mul le t  L i z a  argentea 

Sea Mul le t  M u g i l  cephalus 

Black Bream M y l i o  australis 

Sand Mul le t  M y x u s  elongatus 

Bu l l rou t  N o t e s t h e s  robusta 

Estuary Perch P e r c a l a t e s  colonorum 

Dusky Flathead P l a t y c e p h a l u s  fuscus 

T a i l o r  P o m a t o m u s  saltator 

Goby R e d i g o b i u s  macrostora 

Tarwhine R h a b d o s a r g u s  sarba 

Sand Whiting S i l l a g o  ci/iata 

Trumpeter Whiting S .  maculata 

Glassy Perch V e l a m b a s s i s  jacksonensis 



TABLE 6.18: Catches o f  three commercial fishes 

A. SEINE NETTING 

Date t ion 
Species 

September, 
1978 

L .  argent0a 

M.  cephalus 

H .  ardelio 

November, 
1978 

L .  argentea 

M .  cephalus 

H .  ardelio 

51 S2 S3 S4 S5 S6 S7 

1 

18J 

8 34 21 
9 

90 

1 
1 28 

770 
11° 

B. GILL NETTING 

Date 

September, 
1978 

L .  argentea 

M .  cephalus 

H .  ardelio 

November, 
1978 

L .  argentea 

M .  cephalus 

H .  ardelio 

G1 G2 G3 G4 G5 G6 G7 

5 31* 4 14 
29* 15 1 7 

2 
4* 6 27* 

Less than one year class 01-2 year class *Net set overnight (10hr) 
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S i n c e  t h e  c r e e k  a p p e a r s  t o  b e  h y d r o l o g i c a l l y  h e a l t h y ,  reasons 

f o r  t h e  l o w  f i s h  p o p u l a t i o n s  m u s t  b e  s o u g h t  e l s e w h e r e .  A sig- 

n i f i c a n t  o b s e r v a t i o n  i n  t h i s  c o n t e x t  w a s  t h e  c o n s p i c u o u s  absence 

o f  s e a g r a s s  b e d s  i n  t h e  s t u d y  a r e a .  T h e s e  b e d s  a r e  a favoured 

a n d  p r o d u c t i v e  h a b i t a t  o f  m a n y  f i s h  s p e c i e s .  I t  i s  characteristic 

o f  t h e  d r o w n e d  v a l l e y  e s t u a r i e s  i n  S y d n e y  s a n d s t o n e  a r e a s  that 

s m a l l  t r i b u t a r y  c r e e k s  f o r m  s a n d - b a r s  a c r o s s  t h e i r  m o u t h s ,  parall- 

e l  t o  t h e  m a i n  c h a n n e l ,  a n d  s e a g r a s s  b e d s  m a y  d e v e l o p  o n  t h e  outer 

s l o p e s  o f  t h e s e  b a r s .  W h e r e  t u r b i d i t y  a n d  s t a b i l i t y  p e r m i t ,  sea- 

g r a s s  b e d s  m a y  a l s o  o c c u r  o n  m i d s t r e a m  s a n d  a n d  mud b a n k s .  However 

a n  e x a m i n a t i o n  o f  a e r i a l  p h o t o g r a p h s  t a k e n  i n  1 9 7 5  f a i l e d  t o  show 

a n y  l a r g e  s e a g r a s s  b e d s  i n  t h e  s t u d y  a r e a .  S m a l l  p a t c h e s  were 

n o t e d  o n  t h e  o u t e r  s e d i m e n t  s l o p e s  o f  N a t i v e  Dog B a y ,  o n  banks 

o p p o s i t e  a n d  300m N o r t h  o f  t h i s  b a y ,  a n d  o n  t h e  s a n d  f l a t s  near 

P i l e s  C r e e k .  O f  t h e s e  b e d s  o n l y  t h a t  n e a r  P i l e s  C r e e k  w a s  recorded 

d u r i n g  t h e  p r e s e n t  study. 

F u r t h e r ,  i t  b e c a m e  e v i d e n t  d u r i n g  t h e  s t u d y  t h a t  M o o n e y  M o o n e y  Creek 

b e l o w  t h e  m o u t h  o f  P i l e s  C r e e k  w a s  e x c e p t i o n a l l y  s h a l l o w ,  being 

a l m o s t  i m p a s s i b l e  t o  a m o t o r  b o a t  a t  l o w  t i d e .  T h i s  w a s  d u e  to 

e x t e n s i v e  d e p o s i t s  o f  m o b i l e ,  b a r r e n  s a n d  o f  a p p a r e n t l y  recent 

o r i g i n .  F u r t h e r  d o w n s t r e a m  t h e  d e p o s i t s  i n  t h e  m a i n  c h a n n e l  tend- 

e d  t o  b e  m u d d i e r  b u t  s t i l l  r e l a t i v e l y  mobile. 

An e x a m i n a t i o n  o f  a e r i a l  p h o t o g r a p h s  s h o w e d  t h a t  s e d i m e n t a t i o n  is 

l i g h t  i n  M o o n e y  M o o n e y  C r e e k  u p s t r e a m  o f  t h e  P a c i f i c  H i g h w a y  bridge, 

w h e r e a s P i l e s  C r e e k  i t s e l f  i s  h e a v i l y  s i l t e d .  I t  a p p e a r s  t h e n  that 

m o s t  o f  t h e  r e c e n t  s e d i m e n t  i n  M o o n e y  M o o n e y  C r e e k  h a s  b e e n  contri- 

b u t e d  b y  w a y  o f  P i l e s  C r e e k .  T h e  s a n d  m a y  h a v e  o r i g i n a t e d  f r o m  road- 

s i d e  e r o s i o n  a l o n g  t h e  P a c i f i c  H i g h w a y  b e t w e e n  M o o n e y  M o o n e y  Creek 

a n d  K a r i o n g ,  d u r i n g  t h e  d e v e l o p m e n t  o f  K a r i o n g  a n d  O l d  S y d n e y  Town, 

f r o m  a g r i c u l t u r a l  a c t i v i t i e s  o n  t h e  S o m e r s b y  P l a t e a u  a n d  f r o m  sand- 

s t o n e  q u a r r y i n g  n e a r  K a r i o n g .  I n  c o n t r a s t  M o o n e y  M o o n e y  C r e e k  above 

P i l e s  C r e e k  i s  p r o t e c t e d  b y  a l e s s - d e v e l o p e d  c a t c h m e n t  a n d ,  important- 

l y ,  b y  t w o  d a m s  - t h e  G o s f o r d  W a t e r  S u p p l y  Dam a n d  a m i n o r  d a m  about 

2km f u r t h e r  d o w n s t r e a m  - w h i c h  a c t  a s  s e d i m e n t  t r a p s .  Sand-mining 
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PHOTOGRAPHS 6 . 2 / 6 . 3 :  H e a l t h y  a n d  s e d i m e n t - a f f e c t e d  mangroves 

( N a t i v e  D o g  Bay) 
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a l o n g  t h e  W e s t e r n  b a n k  o f  Mooney  Mooney  C r e e k  f o r  s o m e  dis- 

t a n c e  u p s t r e a m  o f  t h e  P a c i f i c  H i g h w a y  b r i d g e  may b e  expected 

t o  h a v e  c o n t r i b u t e d  m a i n l y  f i n e  s e d i m e n t s  t o  t h e  creek. 

F r o m  t h e s e  o b s e r v a t i o n s  i t  i s  s u g g e s t e d  t h a t  h e a v y  deposition 

o f  s a n d s  i n  r e c e n t  t i m e s  m a y  h a v e  l a r g e l y  d e s t r o y e d  t h e  bottom 

c o n d i t i o n s  n e c e s s a r y  f o r  t h e  s u r v i v a l  o f  some f i s h  species. 

I t  i s  r e l e v a n t ,  t h e n ,  t h a t  b o t t o m - d w e l l i n g  s p e c i e s  w e r e  n o t  well 

r e p r e s e n t e d  i n  t h e  c a t c h e s ,  e v e n  t h o u g h  t h e y  s h o u l d  h a v e  been 

a d e q u a t e l y  s a m p l e d  w i t h  t h e  S e i n e  net. 

E x a m i n a t i o n  o f  t h e  m o u t h s  o f  t r i b u t a r i e s  t o  Mooney  M o o n e y  Creek 

d o w n s t r e a m  f r o m  t h e  s t u d y  a r e a  d i s c l o s e d  a f u r t h e r  p a t t e r n  of 

s e d i m e n t a t i o n .  W h e r e a s  e x t e n s i v e  a n d  r e c e n t  d e p o s i t i o n  o f  sandy 

m a t e r i a l  h a d  o c c u r r e d  a t  t h e  m o u t h s  o f  t h o s e  t r i b u t a r i e s  o n  the 

W e s t e r n  s i d e  o f  M o o n e y  M o o n e y  C r e e k ,  t h i s  w a s  n o t  a p p a r e n t  for 

t h e  t r i b u t a r i e s  o n  t h e  E a s t e r n  s i d e .  O n c e  a g a i n  agricultural 

a c t i v i t i e s  a n d  p a r t i c u l a r l y  c o n s t r u c t i o n  o f  t h e  e x i s t i n g  free- 

w a y  w e r e  t h e  m o s t  l i k e l y  s o u r c e s  o f  t h i s  s e d i m e n t .  I n  t h a t  sedi- 

m e n t a t i o n  o f  t h e  w e s t e r n  t r i b u t a r i e s  w a s  a s s o c i a t e d  i n  places 

w i t h  a r e a s  o f  d e a d  m a n g r o v e s ,  c o n s i d e r a b l e  i m p a c t  h a d  already 

o c c u r r e d  ( P h o t o g r a p h s  6 . 2  a n d  6.3). 

S i n c e  s e a g r a s s e s  c a n n o t  r e a d i l y  c o l o n i s e  m o b i l e  s a n d  a n d  mud,• 

c o n t i n u i n g  s e d i m e n t a t i o n  w i l l  e f f e c t i v e l y  p r e v e n t  t h e i r  re-estab- 

l i s h m e n t  a n d  t h e  c o n s e q u e n t  r e c o v e r y  o f  c e r t a i n  f i s h  populations. 



- 1 3 7  - 

7. F A U N A L  IMPACTS O F  PROPOSED CORRIDORS 

7.1 Loss/alteration of habitat 

A s  a l l  c o n s t r u c t i o n  a c t i v i t i e s  ( e . g .  b o r r o w  p i t s ,  s p o i l  dumps, 

m a c h i n e r y  p a r k s ,  c a m p s i t e s  e t c . )  w i l l  b e  c o n t a i n e d  w i t h i n  the 

r o a d  r e s e r v e  ( D e p a r t m e n t  o f  M a i n  R o a d s  l e t t e r  F . 3 / 1 8 4 . 1 6 1 4  of 

1 8 . 8 . 7 8 ) ,  t h e  e x t e n t  o f  t h i s  i m p a c t  w i l l  b e  l i m i t e d  t o  the 

i m m e d i a t e  c o r r i d o r .  Some 3 3 0  h e c t a r e s  o f  h a b i t a t  w i l l  b e  lost 

o r  g r e a t l y  m o d i f i e d  b e t w e e n  M o u n t  W h i t e  a n d  S o m e r s b y  i f  corri- 

d o r  1 i s  a d o p t e d  ( o f  w h i c h  a b o u t  1 3 0  h a  w i l l  b e  i n  B r i s b a n e  Water 

N a t i o n a l  P a r k )  w h i l e  1 9 0  w i l l  b e  l o s t  o r  g r e a t l y  m o d i f i e d  between 

C a l g a  a n d  S o m e r s b y  i f  c o r r i d o r  2 i s  c h o s e n  ( o f  w h i c h  a b o u t  1 2 0  ha 

w i l l  b e  i n  t h e  p r o p o s e d  P a r k  e x t e n s i o n ) .  I n  r e s p e c t  o f  c o r r i d o r  1, 

t h i s  r e p r e s e n t s  a l o s s  o f  w i l d l i f e  h a b i t a t  a m o u n t i n g  t o  1 . 7 %  of 

t h e  N a t i o n a l  Park. 

A s  f a u n a l  d i s t r i b u t i o n  i s  r e l a t e d  t o  h a b i t a t ,  i t  s h o u l d  be 

p o s s i b l e  t o  i d e n t i f y  t h o s e  a r e a s  a l o n g  t h e  t w o  p r o p o s e d  corri- 

d o r s  t h a t  w i l l  b e  m o s t  a f f e c t e d  b y  c o n s t r u c t i o n  o f  t h e  free- 

w a y .  F r o m  t h e  f a u n a l  s t u d i e s  j u s t  d e s c r i b e d  t h e s e  faunally 

m o r e  i m p o r t a n t  a r e a s  h a v e  b e e n  i d e n t i f i e d  as: 

7.1.1 Closed forest 

C l o s e d  f o r e s t  i s  v e r y  r e s t r i c t e d  i n  e x t e n t  w i t h i n  t h e  study 

a r e a  (Map 5 . 6 ) ,  o c c u r r i n g  m o s t l y  i n  c r e e k  g u l l i e s  w i t h  a 

S o u t h e r l y  o r  E a s t e r l y  a s p e c t .  W i t h i n  t h e  s t u d y  a r e a  i t  accounts 

f o r  s o m e  2% o f  t h e  t o t a l  h a b i t a t  a v a i l a b l e  t o  w i l d l i f e  ( T a b l e  5.2). 

D e s p i t e  i t s  l i m i t e d  o c c u r r e n c e ,  c l o s e d  f o r e s t  w a s  f o u n d  to 

s u p p o r t  a d i s t i n c t i v e  v e r t e b r a t e  f a u n a .  B i r d  s p e c i e s  confined 

t o  t h i s  h a b i t a t  w e r e  t h e  B r o w n  W a r b l e r  G e r y g o n e  m o u k i ,  Yellow- 

t h r o a t e d  S c r u b w r e n  S e r i c o r n i s  c i t r e o g u l a r i s ,  L a r g e - b i l l e d  Scrub- 

w r e n  S .  m a g n i r o s t r i s ,  T o p k n o t  P i g e o n  L o p h o l a i m u s  antarcticUa, 

a n d  S c a l y  T h r u s h  Z o o t h e r a  d a u m a .  I n  a d d i t i o n ,  L e w i n ' s  Honeyeater 

M e l i p h a g a  l e w i n i i  w a s  p a r t i c u l a r l y  common i n  c l o s e d  f o r e s t .  Among 
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t h e  r e p t i l e s  t h e  P i n k - t o n g u e d  L i z a r d  T i l i q u a  g e r r a r d i i  was 

c o n f i n e d  t o  c l o s e d  f o r e s t  w h i l e  t h e  T h r e e - t o e d  S k i n k  Sdiphos 

e q u a l i s  a n d  W e a s e l  S k i n k  L e i o l o p i s m a  m u s t e l i n a  preferred 

m o i s t  h a b i t a t s ,  i n c l u d i n g  c l o s e d  f o r e s t .  Among t h e  mammals, 

t h e  F a w n - f o o t e d  M o s a i c - t a i l e d  R a t  M e l o m y s  c e r v i n i p e s ,  which 

r e a c h e s  i t s  s o u t h e r n m o s t  k n o w n  l i m i t  o f  d i s t r i b u t i o n  i n  the 

s t u d y  a r e a ,  w a s  r e s t r i c t e d  t o  c l o s e d  f o r e s t ,  w h i l e  Swainson's 

M a r s u p i a l  Mouse  A n t e c h i n u s  s w a i n s o n i i  p r e f e r r e d  t h i s  habitat. 

T h e  c l o s e d  f o r e s t  f a u n a  i s  p r o b a b l y  t h e  m o s t  d i s t i n c t i v e  and 

r e s t r i c t e d  f a u n a l  a s s e m b l a g e  w i t h i n  t h e  s t u d y  a r e a .  I t  would 

b e  e x t e n s i v e l y  a f f e c t e d  b y  f r e e w a y  c o n s t r u c t i o n  a l o n g  corridor 

1 ,  m a r g i n a l l y  s o  a l o n g  c o r r i d o r  2 .  A l t h o u g h  n o n e  o f  t h e  above 

s p e c i e s  i s  r a r e  o r  e n d a n g e r e d  i n  t e r m s  o f  t h e i r  o v e r a l l  occurr- 

e n c e ,  t h i s  m u s t  b e  c o n s i d e r e d  a m a j o r  i m p a c t  w i t h i n  t h e  context 

o f  B r i s b a n e  W a t e r  N a t i o n a l  Park. 

7.1.2 Cool, moist open forest 

T h e  c o o l  m o i s t  o p e n  f o r e s t s  o f  t h e  s t u d y  a r e a  s u p p o r t e d  a n  ex- 

c e p t i o n a l l y  r i c h  a v i f a u n a  ( s e e  6 . 4 . 4 . 4 )  a n d  w e r e  t h e  preferred 

h a b i t a t  o f  m o s t  l a t i t u d i n a l  b i r d  m i g r a n t s  o b s e r v e d  i n  t h e  study 

a r e a  ( s e e  6.4.4.5). 

More  s p e c i f i c a l l y ,  p l a n t  c o m m u n i t y  2B w a s  f o u n d  t o  p r o v i d e  a 

m a j o r  f o o d  s o u r c e ,  i n  t h e  n u t s  o f  t h e  S h e  Oak C a s u a r i n a  torulosa, 

f o r  t h e  G l o s s y  B l a c k  a n d  Y e l l o w - t a i l e d  B l a c k  C o c k a t o o s .  The 

f o r m e r  s p e c i e s  i s  c o n s i d e r e d  ' e x t r e m e l y  r a r e '  i n  t h e  Sydney 

r e g i o n  ( H i n d w o o d  & M c G i l l ,  1 9 5 8 )  a n d  i s  g e n e r a l l y  r a r e  o r  un- 

common t h r o u g h o u t  i t s  r a n g e  ( F o r s h a w ,  1 9 6 9 ) .  T h e  s o l e  observa- 

t i o n  o f  t h e  uncommon R e d - b r o w e d  T r e e c r e e p e r  C l i m a c t e r i s  erythrops 

w i t h i n  t h e  s t u d y  a r e a  w a s  a l s o  made i n  o p e n  f o r e s t  o f  P l a n t  Commun- 

i t y  2B. 

S i m i l a r  a r e a s  o f  t h i s  h a b i t a t  a r e  a f f e c t e d  b y  b o t h  c o r r i d o r s  (Map 6.2) 

a l t h o u g h  t h e  h i g h e r  b r i d g e  c r o s s i n g  o f  Mooney Mooney  C r e e k  o n  corridor 

2 m a y  l e s s e n  t h e  i m p a c t  o f  t h a t  route. 
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7.1.3 Mangroves 

A l t h o u g h  t h e  p r e s e n t  s t u d y  d i d  n o t  s h o w  a n y  v e r t e b r a t e  fauna 

t o  b e  r e s t r i c t e d  t o  m a n g r o v e s ,  t h i s  p l a n t  c o m m u n i t y  p l a y s  an 

e s s e n t i a l  r o l e  i n  t h e  e s t u a r i n e  e c o s y s t e m s  o f  Mooney  Mooney 

a n d  P i l e s  C r e e k s .  I t s  o v e r a l l  s i g n i f i c a n c e  i s  i n  t h e  move- 

m e n t  a n d  t r a n s f o r m a t i o n  o f  m a t t e r  a n d  e n e r g y ,  u t i l i z i n g  im- 

p o r t e d  i n o r g a n i c  m a t t e r  t o  m a n u f a c t u r e  o r g a n i c  m a t t e r  which 

u l t i m a t e l y ,  a s  p l a n t  d e b r i s ,  s u p p o r t s  i n s h o r e  f o o d  chains. 

O v e r s e a s  s t u d i e s  h a v e  s h o w n  t h a t  i n  some  c o a s t a l  w a t e r s  80% 

o f  f i s h  c a u g h t  c o m m e r c i a l l y  a r e  l i n k e d  t o  f o o d  c h a i n s  ultim- 

a t e l y  d e p e n d e n t  o n  m a n g r o v e s  ( L e a r  & T u r n e r ,  1 9 7 7 ) .  Mangroves 

c a n  s u p p o r t  many  c o n s u m e r s  b e c a u s e  o f  t h e i r  e x c e p t i o n a l  productiv- 

i t y .  D u n s t a n  ( 1 9 7 3 )  f o r  e x a m p l e  r e c o r d e d  t h a t  t h e  production 

o f  o r g a n i c  m a t t e r  f r o m  m a n g r o v e  l e a v e s  i n  New S o u t h  W a l e s  amounts 

t o  s o m e  4 t o n s / a c r e / y e a r .  T h i s  m a t t e r  d e c o m p o s e s  s l o w l y ,  form- 

i n g  o r g a n i c  d e t r i t u s  w i t h  i t s  a s s o c i a t e d  f u n g i ,  b a c t e r i a ,  protozoa 

a n d  m i c r o - a l g a e .  B e c a u s e  o f  t h i s  g r a d u a l  b u t  c o n t i n u o u s  decomposi- 

t i o n  t h e  d e c a y i n g  l e a v e s  f o r m  a c o n s t a n t  s u p p l y  o f  f o o d  f o r  marine 

o r g a n i s m s ,  i n c l u d i n g  c r a b s ,  p r a w n s  a n d  some f i s h .  T h e  b e s t  oyster 

l e a s e s  a r e  a l w a y s  c l o s e  t o  m a n g r o v e s  a n d  i t  i s  t h o u g h t  t h a t  they 

h a r b o u r  t h e  m i c r o - o r g a n i s m s  e s s e n t i a l  a s  f o o d  f o r  oysters. 

I n  t e r m s  o f  d i r e c t  i m p a c t  o n  t h i s  p l a n t  c o m m u n i t y ,  c o r r i d o r  1 

s t r a d d l e s  a l a r g e  i s l a n d  o f  m a n g r o v e s ,  s o  t h a t  c a r e  w o u l d  be 

n e e d e d  t o  a v o i d  a n y  d a m a g e  t o  t h i s  s t a n d .  C o r r i d o r  2 o n  the 

o t h e r  h a n d  w o u l d  a t  m o s t  a f f e c t  t h e  n a r r o w  s t r i p  o f  mangroves 

w h i c h  g r o w s  a l o n g  Mooney  Mooney  C r e e k  a t  t h i s  p o i n t .  Indirect- 

l y ,  h o w e v e r ,  s e d i m e n t a t i o n  f r o m  f r e e w a y  c o n s t r u c t i o n  a l o n g  either 

c o r r i d o r  may h a v e  a much g r e a t e r  i m p a c t  o n  t h e  m a n g r o v e s  a n d  aquatic 

f a u n a  o f  b o t h  Mooney Mooney  a n d  P i l e s  C r e e k s  ( s e e  6 . 6 ) .  I t  should 

b e  n o t e d  t h a t  t h e  m a n g r o v e  s t a n d s  i n  t h e  s t u d y  a r e a  constitute 

a b o u t  95% o f  t h e  t o t a l  e x t e n t  o f  m a n g r o v e s  i n  Mooney  Mooney  Creek 

(Map 7 . 1 )  a n d  p r o b a b l y  p l a y  a k e y  r o l e  i n  t h e  b i o l o g i c a l  productiv- 

i t y  o f  t h e  c r e e k  i n  g e n e r a l  a n d  t h e  o y s t e r  b e d s  d o w n s t r e a m  in 

particular. 
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7 .1 .4  Closed heath 

Two b i r d  s p e c i e s  o f  p a r t i c u l a r  i n t e r e s t  o c c u r r e d  i n  this 

c o m m u n i t y ,  t h e  B r o w n  Q u a i l  C o t u r n i x  a u s t r a l i s  a n d  Tawny- 

c r o w n e d  H o n e y e a t e r  P h y l i d o n y r i s  m e l a n o p s  ( s e e  6.4.4.2). 

T h e  f o r m e r  w a s  o b s e r v e d  o n l y  n e a r  s t u d y  s i t e  1 . 1 0 ,  although 

i t  m a y  b e  p r e s u m e d  t o  o c c u r  i n  s i m i l a r  h a b i t a t  e l s e w h e r e  in 

t h e  s t u d y  a r e a ,  w h i l e  t h e  l a t t e r  w a s  o b s e r v e d  b o t h  a t  this 

s i t e  a n d  n e a r  s i t e  1 . 1 7  ( s e e  a l s o  P a r t  2 o f  t h i s  report). 

T h e  B r o w n  Q u a i l  i s  r e g a r d e d  a s  r a r e  i n  t h e  S y d n e y  Region 

( H i n d w o o d  & M c G i l l ,  1 9 5 8 ) .  I t  r a n g e s  w i d e l y  t h r o u g h  the 

c o a s t a l  l o w l a n d s  o f  N o r t h ,  E a s t  a n d  S o u t h - w e s t  Australia 

b u t ,  b e i n g  s e n s i t i v e  t o  h a b i t a t  d i s t u r b a n c e ,  i s  decreasing 

i n  n u m b e r s .  I n  v i e w  o f  t h e s e  c o n s i d e r a t i o n s ,  f u r t h e r  des- 

t r u c t i o n  o f  i t s  h a b i t a t  m u s t  b e  r e g a r d e d  a s  undesirable. 

T h e  T a w n y - c r o w n e d  H o n e y e a t e r  i s  a b i r d  o f  q u i t e  specific 

h a b i t a t s  - c o a s t a l  h e a t h l a n d s  a n d  m a l l e e  - b u t  i s  w i d e l y  distribut- 

e d  i n  s u i t a b l e  l o c a l i t i e s .  L o s s  o f  h a b i t a t  f o r  t h i s  s p e c i e s  is 

p r o b a b l y  u n d e s i r a b l e  w i t h i n  t h e  c o n t e x t  o f  B r i s b a n e  W a t e r  National 

P a r k  b u t  i s  n o t  c r i t i c a l  i n  t e r m s  o f  i t s  o v e r a l l  status. 

7.1.5 Other plant communities 

T h e  s a n d - m i n e d  a r e a s  b e s i d e  M o o n e y  M o o n e y  C r e e k ,  n e a r  the 

p r o p o s e d  c r o s s i n g  p o i n t  f o r  c o r r i d o r  2 ,  a r e  f a u n a l l y  signifi- 

c a n t  i n  t h a t  t h e y  s u p p o r t  l a r g e  p o p u l a t i o n s  o f  a t  l e a s t  seven 

d i f f e r e n t  f r o g  species. 

S t u d i e s  o n  o t h e r  p l a n t  c o m m u n i t i e s  i n  t h e  s t u d y  a r e a  d i d  not 

p r o v i d e  e v i d e n c e  o f  much  f a u n a l  s i g n i f i c a n c e .  A l t h o u g h  commun- 

i t i e s  4 (Low o p e n - f o r e s t  d o m i n a t e d  b y  C a s u a r i n a  g l a u c a ) ,  5 (Low 

o p e n - f o r e s t  w i t h  d r y ,  t a l l  d e n s e  u n d e r s t o r e y ) ,  1 0  (sedgeland) 

a n d  1 1  ( r e e d l a n d / r u s h l a n d )  may b e  o f  b o t a n i c a l  i n t e r e s t ,  probably 

d u e  t o  t h e i r  v e r y  r e s t r i c t e d  o c c u r r e n c e  w i t h i n  t h e  s t u d y  area 

t h e y  d i d  n o t  s u p p o r t  d i s t i n c t i v e  v e r t e b r a t e  f a u n a .  T h e i r  signifi- 

c a n c e  t o  i n v e r t e b r a t e s  i s ,  h o w e v e r ,  unknown. 
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A l t h o u g h  s e v e r a l  v e r t e b r a t e  s p e c i e s  o c c u r r e d  p a r t i c u l a r l y  in 

p l a n t  c o m m u n i t y  6 (Low o p e n - f o r e s t / l o w  w o o d l a n d  w i t h  a d r y  under- 

s t o r e y )  t h i s  c o m m u n i t y  w a s  t h e  m o s t  w i d e l y  r e p r e s e n t e d  w i t h i n  the 

s t u d y  a r e a  (40% o f  t o t a l  h a b i t a t )  s o  t h a t  a n y  i m p a c t s  o f  t h e  pro- 

p o s e d  f r e e w a y  o n  t h i s  c o m m u n i t y  s h o u l d  b e  r e l a t i v e l y  l e s s  important. 

T h e  s i t e s  o f  f a u n a l  s i g n i f i c a n c e  a r e  s h o w n  o n  Map 7 . 2 .  I t  can 

b e  s e e n  t h a t  t h e  i m p a c t  o f  f r e e w a y  c o n s t r u c t i o n  a l o n g  c o r r i d o r  I 

w i l l  b e  s u b s t a n t i a l l y  g r e a t e r  t h a n  a l o n g  c o r r i d o r  2 ,  i n  t e r m s  of 

l o s s  o r  a l t e r a t i o n  o f  h a b i t a t  f o r  v e r t e b r a t e  fauna. 

7.2 Fragmentation of habitat 

F u r t h e r  f r a g m e n t a t i o n  o f  n a t u r a l  h a b i t a t  i n  t h e  B r i s b a n e  Water 

N a t i o n a l  P a r k  a r e a  m a y  w e l l  b e  t h e  m o s t  s i g n i f i c a n t  i m p a c t  of 

t h e  p r o p o s e d  f r e e w a y .  T h e  c o n c e p t s  o f  min imum v i a b l e  numbers 

a n d  s p a t i a l  n e e d s  f o r  s u c h  a p o p u l a t i o n  h a v e  a l r e a d y  b e e n  des- 

c r i b e d  a t  l e n g t h  ( s e e  4 . 3 . 2 ) .  When t h e s e  c o n s i d e r a t i o n s  are 

a p p l i e d  t o  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  t h e  i m p a c t  t h a t  the 

p r o p o s e d  f r e e w a y  may h a v e  o n  t h e  v i a b i l i t y  o f  t h e  P a r k ' s  mammal 

f a u n a  b e c o m e s  evident. 

T h e  P a r k  i s  a l r e a d y  l a r g e l y  i s o l a t e d  f r o m  o t h e r  a r e a s  o f  natural 

v e g e t a t i o n  i n  t h e  r e g i o n  t h r o u g h  u r b a n  d e v e l o p m e n t ,  agricultural 

l a n d ,  t h e  w a t e r w a y s  o f  M o o n e y  Mooney  C r e e k  a n d  t h e  H a w k e s b u r y  River, 

t h e  e x i s t i n g  f r e e w a y  a n d  - t o  a l e s s e r  e x t e n t  - t h e  P a c i f i c  Highway 

( s e e  5 . 9 ) .  T h e  r e m a i n i n g  s i z a b l e  a r e a s  o f  n a t u r a l  v e g e t a t i o n  lie 

t o  t h e  W e s t ,  N o r t h  a n d  N o r t h - E a s t  o f  t h e  P a r k  b u t ,  o f  t h e s e ,  the 

a r e a  t o  t h e  W e s t  i s  a l r e a d y  e f f e c t i v e l y  i s o l a t e d  b y  t h e  existing 

freeway. 

I t  i s  t o  t h e  N o r t h  t h a t  a n  e x t e n s i o n  i s  p r o p o s e d  t o  t h e  existing 

P a r k  (Map 5 . 8 ) .  T h i s  e x t e n s i o n  may w e l l  b e  v i t a l  t o  t h e  s u r v i v a l  o f  the 

l a r g e r  o r  r a r e r  mammals  p r e s e n t  i n  t h e  e x i s t i n g  P a r k  ( e . g .  Wombat 

V o m b a t u s  u r s i n u s ,  Swamp W a l l a b y  W a l l a b i a  b i c o l o r ,  E a s t e r n  Grey 

K a n g a r o o  M a c r o p u s  g i g a n t e u s ,  W a l l a r o o  M. r o b u s t u s ,  R e d - n e c k e d  Wallaby 

M. r u f o g r i s e u s ,  P o t o r o o  P o t o r o u s  t r i d a c t y l u s ,  K o a l a  P h a s c o l a r c t o s  cine- 
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r e u s ,  T i g e r  C a t  D a s y u r u s  m a c u l a t u s  a n d  E c h i d n a  Tachyglossus 

a c u l e a t u s ) ,  b y  e n l a r g i n g  t h e  a r e a  o f  t h e  P a r k .  T h e  present 

P a r k  o c c u p i e s  a n  a r e a  o f  7 , 8 2 5  h e c t a r e s  a n d  t h e  p r o p o s e d  ex- 

t e n s i o n  a n  a r e a  o f  some  3 , 5 0 0  h e c t a r e s ,  a t o t a l  o f  about 

1 1 , 3 0 0  hectares. 

C o r r i d o r  1 ,  i f  a d o p t e d ,  w o u l d  e f f e c t i v e l y  r e d u c e  t h e  s i z e  of 

B r i s b a n e  W a t e r  N a t i o n a l  P a r k  f r o m  a b o u t  7 , 8 0 0  h e c t a r e s  to 

6 , 8 0 0  h e c t a r e s  ( b y  1 2 % ) .  I t  w o u l d  a l s o  l a r g e l y  n u l l i f y  the 

a d v a n t a g e s  o f  t h e  p r o p o s e d  e x t e n s i o n  f o r  l a r g e r  m a m m a l s .  Corri- 

d o r  2 ,  a l t h o u g h  n o t  a f f e c t i n g  t h e  e x i s t i n g  P a r k ,  w o u l d  separate 

i t  f r o m  t h e  p r o p o s e d  e x t e n t i o n .  B o t h  p r o p o s e d  r o u t e s ,  therefore, 

m a y  h a v e  a m a j o r  a d v e r s e  i m p a c t  o n  t h e  mammal f a u n a  o f  t h e  Park 

t h r o u g h  f r a g m e n t a t i o n  o f  habitat. 

7.3  Wildlife mortality 

T h e  i m p a c t  o f  a h i g h w a y  o n  a n i m a l  p o p u l a t i o n s  t h r o u g h  wild- 

l i f e  v e h i c l e  c o l l i s i o n s  i s  p o o r l y  k n o w n ,  a l t h o u g h  t h e  pheno- 

m e n o n  i t s e l f  i s  w e l l  d o c u m e n t e d  ( s e e  4 . 5 ) .  T h e r e  a r e  however 

t w o  g e n e r a l  c o m m e n t s  w o r t h  m a k i n g  i n  t h e  p r e s e n t  context. 

F i r s t ,  i t  i s  l i k e l y  t h a t  l a r g e r  a n i m a l s  w i l l  b e  m o s t  adversely 

a f f e c t e d ,  b e c a u s e  t h e y  a r e  l e s s  l i k e l y  t o  c o n s i d e r  r o a d s  impass- 

a b l e  ( s e e  4 . 3 . 2 )  a n d  b e c a u s e  t h e i r  p o p u l a t i o n s  a r e  generally 

s m a l l  b u t  w i t h  l a r g e  s p a t i a l  n e e d s .  F o r  e x a m p l e  B .  Allen, 

( G r e e n  P o i n t  r e s i d e n t ;  p e r s .  comm. )  n o t e d  t h a t  1 8  Swamp Wallabies 

w e r e  k i l l e d  o n  t h e  e x i s t i n g  e x p r e s s w a y  n e a r  M o u n t  W h i t e  within 

t h e  f i r s t  t h r e e  w e e k s  o f  operation. 

S e c o n d l y ,  t h e  i m p a c t  c o u l d  b e  s e v e r e  i n  t h e  c a s e  o f  isolated 

p o p u l a t i o n s .  I t  h a s  b e e n  m e n t i o n e d  a l r e a d y  ( s e e  5 . 9 )  that 
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B r i s b a n e  W a t e r  N a t i o n a l  P a r k  i s  i s o l a t e d  f r o m  o t h e r  a r e a s  of 

n a t u r a l  v e g e t a t i o n ,  a n d  h e n c e  s o u r c e s  o f  f a u n a l  replenishment. 

An a n a l o g o u s  s i t u a t i o n  s e e m s  t o  e x i s t  i n  K u - r i n g - g a i  C h a s e  Nation- 

a l  P a r k ,  w h e r e  Swamp W a l l a b y  p o p u l a t i o n s  h a v e  a p p a r e n t l y  declined 

d r a s t i c a l l y  s i n c e  t h e  u p g r a d i n g  o f  W e s t  H e a d  R o a d  ( A . B .  R o s e ,  pers. 

comm.). 

C o n s t r u c t i o n  o f  t h e  f r e e w a y  a l o n g  e i t h e r  p r o p o s e d  r o u t e  c o u l d  have 

a n  i m p o r t a n t  i m p a c t  o n  t h e  p o p u l a t i o n s  o f  l a r g e r  m a m m a l s  because 

o f  r o a d  kills. 

7.4  Erosion and sedimentation 

7.4.1 Introduction 

E r o s i o n ,  a n d  c o n c o m i t a n t  s e d i m e n t a t i o n  i n  a s s o c i a t e d  waterways, 

w i l l  i n c r e a s e  r a p i d l y  d u r i n g  c o n s t r u c t i o n  o f  t h e  p r o p o s e d  free- 

w a y  u n l e s s  c o n t r o l l e d .  S e d i m e n t a t i o n  w i l l  d e c l i n e  a g a i n  once 

c o n s t r u c t i o n  h a s  c e a s e d ,  a l t h o u g h  i t  m a y  b e  s e v e r a l  y e a r s  before 

l o a d i n g s  r e a c h  p r e - c o n s t r u c t i o n  l e v e l s  (Dawdy,  1 9 6 7 ) .  T h e r e  are 

m a n y  v a r i a b l e s  ( e . g .  e x t e n t  o f  s o i l  d i s t u r b a n c e ,  n a t u r e  of 

w e a t h e r ,  s o i l  t y p e  t o p o g r a p h y )  w h i c h  d e t e r m i n e  t h e  f i n a l  extent 

o f  erosion. 

E r o s i o n  a s s o c i a t e d  w i t h  c o n s t r u c t i o n  o f  t h e  f r e e w a y  w i l l  first 

a f f e c t  m i n o r  c r e e k s .  S e v e n  m o d e r a t e - s i z e d  c r e e k s  a r e  crossed 

b y  c o r r i d o r  1 b e t w e e n  p o i n t s  AB, a n d  t w o  s u c h  c r e e k s  a r e  crossed 

b y  c o r r i d o r  2 b e t w e e n  p o i n t s  CB. T h i s  d i f f e r e n c e  a r i s e s  because 

c o r r i d o r  2 l a r g e l y  f o l l o w s  t h e  r i d g e  t o p s  w h e r e a s  c o r r i d o r  1 

c r o s s e s  t h e  l o w e r  s l o p e s  o f  L e o c h a r e s  P e a k  a n d  M o u n t  K a r i o n g .  Al- 

t h o u g h  t h e  r e s u l t i n g  d a m a g e  t o  t h e s e  c r e e k s  may n o t  b e  economically 

s i g n i f i c a n t ,  i t  c o u l d  g r e a t l y  a f f e c t  t h e i r  r o l e  i n  t h e  o v e r a l l  ecology 

o f  t h e  area. 
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U n c o n t r o l l e d  e r o s i o n  f r o m  c o n s t r u c t i o n  o f  t h e  f r e e w a y  i s  n o t  only 

m o s t  u n d e s i r a b l e  b e c a u s e  o f  i t s  i m p a c t  o n  t h e  m i n o r  c r e e k s  i n  the 

s t u d y  a r e a ,  b u t  m o r e  p a r t i c u l a r l y  b e c a u s e  o f  i t s  p o t e n t i a l  impact 

o n  P i l e s  a n d  M o o n e y  M o o n e y  C r e e k s .  T h e  l a t t e r  i s  e s t u a r i n e  where 

t h e  t w o  p r o p o s e d  c o r r i d o r s  c r o s s  a n d  h e r e ,  t o  q u o t e  D u n s t a n  (1973): 

" o c e a n  w a t e r s  a r e  d i l u t e d  w i t h  w a t e r  f r o m  l a n d  r u n o f f  a n d  t h u s  is 

f o r m e d  a n  o a s i s  o f  g r e a t  f e r t i l i t y  - t h e  e s t u a r y ,  w h i c h  includes 

n o t  o n l y  t h e  w a t e r  i t s e l f  u p  t o  t h e  l i m i t  o f  t i d a l  i n f l u e n c e  but 

t h e  mud  f l a t s ,  s a l t  m a r s h e s ,  m a n g r o v e  s w a m p s  a n d  o t h e r  intertidal 

zones". 

I n  New S o u t h  W a l e s  a b o u t  60% o f  t h e  c o m m e r c i a l  c a t c h  b y  w e i g h t  and 

a r o u n d  55% o f  t h e  m a j o r  c o m m e r c i a l  s p e c i e s  o f  f i s h  a n d  p r a w n s  are 

e s t u a r i n e - d e p e n d e n t  ( i . e .  t h e  m a j o r i t y  o f  t h e s e  s p e c i e s  i n h a b i t  an 

e s t u a r i n e  e n v i r o n m e n t  d u r i n g  a t  l e a s t  a p o r t i o n  o f  t h e i r  l i f e  cycle) 

( D u n s t a n ,  1 9 7 6 ) .  T h e  m o s t  e c o n o m i c a l l y  i m p o r t a n t  f i s h e r y  i n  the 

S t a t e ,  t h e  o y s t e r  i n d u s t r y ,  i s  c o m p l e t e l y  e s t u a r i n e  d e p e n d e n t .  In- 

c r e a s e d  t u r b i d i t y ,  w h e t h e r  t h r o u g h  d r e d g i n g  o r  c o n s t r u c t i o n  activi- 

t i e s ,  m a y  r e a c h  a p o i n t  w h e r e  t h e  a d d i t i o n a l  e n e r g y  r e q u i r e d  b y  oysters 

t o  c l e a n s e  t h e m s e l v e s  w i l l  i m p e d e  g r o w t h  a n d  m a y  c a u s e  d e a t h .  Turbid- 

i t i e s  o f  t h e  o r d e r  o f  0 . 1 g  p e r  l i t r e  r e d u c e  t h e  p u m p i n g  r a t e  of 

o y s t e r s  b y  5 0  p e r  c e n t  ( D u n s t a n ,  1973). 

7.4.2 Impact o f  proposed freeway 

B o t h  p r o p o s e d  r o u t e s  f o r  t h e  f r e e w a y  c o u l d  h a v e  c o n s i d e r a b l e  impacts 

o n  t h e  e s t u a r i n e  e c o s y s t e m s  o f  M o o n e y  M o o n e y  C r e e k  u n l e s s  erosion 

d u r i n g  a n d  a f t e r  c o n s t r u c t i o n  i s  contained. 

I t  i s  c l e a r  f r o m  Map 7 . 1  t h a t  t h e  s t a n d s  o f  m a n g r o v e s  i n  Mooney 

M o o n e y  C r e e k  a r e  c e n t r e d  o n  t h e  m o u t h  o f  P i l e s  C r e e k ,  s o  that 
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u n c o n t r o l l e d  e r o s i o n  f r o m  e i t h e r  f r e e w a y  c o r r i d o r  c o u l d  extensively 

d a m a g e  t h e s e  s t a n d s .  W h i l e  m a n g r o v e s  c a n  t o l e r a t e  considerable 

r a t e s  o f  s e d i m e n t a t i o n ,  i t  i s  c l e a r  f r o m  t h o s e  i n  N a t i v e  Dog Bay 

t h a t  e x c e s s i v e  a m o u n t s  o f  s e d i m e n t  w i l l  c a u s e  t h e i r  destruction. 

H e r e ,  e r o s i o n  o f  t h e  e a r t h w o r k s  a t  t h e  W e s t e r n  e n d  o f  c o r r o d o r  1 

h a s  c a u s e d  t h e  d e a t h  o f  some m a n g r o v e  s t a n d s  ( P h o t o g r a p h s  6.2 

a n d  6.3). 

M o o n e y  M o o n e y  C r e e k  d o w n s t r e a m  o f  w h e r e  b o t h  p r o p o s e d  freeway 

c o r r i d o r s  c r o s s  s u p p o r t s  a s m a l l  o y s t e r  i n d u s t r y  (Map 7.4). 

T h i s  i n d u s t r y  i s  t h o u g h t  t o  h a v e  a l r e a d y  b e e n  a d v e r s e l y  affected 

b y  s e d i m e n t a t i o n  f r o m  v a r i o u s  l a n d  a c t i v i t i e s  i n  M o o n e y  Mooney 

c a t c h m e n t ,  s o  t h a t  f u r t h e r  s e d i m e n t a t i o n  f r o m  f r e e w a y  construc- 

t i o n  w o u l d  b e  m o s t  undesirable. 

A d e q u a t e  p r o t e c t i o n  o f  t h e s e  c r e e k  s y s t e m s  f r o m  e r o s i o n  during 

f r e e w a y  c o n s t r u c t i o n  i s  e v e n  m o r e  d e s i r a b l e  b e c a u s e  o f  similar 

i m p a c t s  l i k e l y  f r o m  o t h e r  p r o p o s e d  c o n s t r u c t i o n  a c t i v i t i e s  in 

t h e  a r e a  ( e . g .  g a s  a n d  o i l  p i p e l i n e s ,  S o m e r s b y  i n d u s t r i a l  estate). 

I n  a d d i t i o n  P i l e s  C r e e k  p e r f o r m s  a n  i m p o r t a n t  f u n c t i o n  a s  a 

r e p r e s e n t a t i v e  e x a m p l e  o f  c r e e k s i d e  f l o r a  a n d  f a u n a  f o r  visitors 

t o  t h e  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  C e n t r e  a t  Girrakool 

7.5 Vehicle-derived pollutants 

7.5.1 Introduction 

D u r i n g  1 9 7 6  t h e  e x i s t i n g  S y d n e y - N e w c a s t l e  f r e e w a y  c a r r i e d  an 

e s t i m a t e d  a n n u a l  a v e r a g e  d a i l y  t o t a l  (AADT) o f  1 8 , 7 0 0  vehicles 

j u s t  n o r t h  o f  t h e  H a w k e s b u r y  R i v e r  b r i d g e  ( D e p a r t m e n t  o f  Main 

R o a d s ,  1 9 7 6 ) .  S t r a i g h t - l i n e  p r o j e c t i o n s  i n d i c a t e  a n  AADT in 

t h e  o r d e r  o f  2 8 , 0 0 0  v e h i c l e s  b y  1 9 8 6  a t  M o u n t  W h i t e  (Department 

o f  M a i n  R o a d s  estimates). 
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7.5.2 Impact of proposed freeway 

T h e s e  t r a f f i c  f l o w  r a t e s  a r e  h i g h  e n o u g h  t o  c a u s e  increased 

l e a d  l e v e l s  i n  r o a d s i d e  f a u n a  a n d  f l o r a  ( S m i t h ,  1 9 7 6 ) ,  to 

p r o v i d e  a s i g n i f i c a n t  r i s k  o f  e n v i r o n m e n t a l  d a m a g e  f r o m  acci- 

d e n t a l  s p i l l a g e  o f  h a z a r d o u s  c h e m i c a l s  a n d  t o  c a u s e  increased 

p o l l u t a n t  l e v e l s  i n  r u n o f f  w a t e r s  f r o m  t h e  f r e e w a y .  L a x e n  & 

H a r r i s o n  ( 1 9 7 7 ) ,  u s i n g  a v a r i e t y  o f  i n f o r m a t i o n  sources, 

e s t i m a t e d  t h a t  l e a d  c o n c e n t r a t i o n s  i n  h i g h w a y  r u n o f f  are 
1 0 3 - 1 0 4  

t i m e s  g e n e r a l  b a c k g r o u n d  l e v e l s  i n  s u r f a c e  waters. 

A l t h o u g h  t h e  e n v i r o n m e n t a l  e f f e c t s  o f  h i g h w a y - r e l a t e d  pollutants 

a r e  s t i l l  l i t t l e  u n d e r s t o o d ,  a n y  d e l e t e r i o u s  e f f e c t s  w h i c h  may 

o c c u r  a r e  l i k e l y  t o  b e  a g g r a v a t e d  b o t h  w i t h  t i m e  a n d  w i t h  the 

p r e d i c t e d  i n c r e a s e  i n  t r a f f i c  flows. 

7.6 Hydrology 

7.6.1 Impact of  proposed freeway 

A l t h o u g h  a d e t a i l e d  a s s e s s m e n t  o f  t h e  h y d r o l o g i c a l  i m p a c t s  of 

f r e e w a y  c o n s t r u c t i o n  o n  t h e  f a u n a  i s  b e y o n d  t h e  s c o p e  o f  this 

r e p o r t ,  t h e r e  f o l l o w  t w o  e x a m p l e s  o f  s u c h  impacts. 

Map 7 . 3  s h o w s  t h e  e x t e n t  o f  t h e  c a t c h m e n t  a r e a s  w h i c h  will 

b e  c r o s s e d  b y  t h e  t w o  p r o p o s e d  c o r r i d o r s .  I t  may  b e  pre- 

d i c t e d  t h a t  c o n s t r u c t i o n  o f  t h e  f r e e w a y  w i l l  m o d i f y  at 

l e a s t  g r o u n d w a t e r  f l o w  t o  t h o s e  p a r t s  o f  t h e s e  catchments 

d o w n s l o p e  f r o m  t h e  f r e e w a y ,  w i t h  c o n s e q u e n t  c h a n g e s  to 

t h e i r  v e g e t a t i o n  a n d  a s s o c i a t e d  fauna. 
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A n o t h e r  i m p a c t  r e l a t e s  t o  t h e  s h a l e  b e d s  i n t e r b e d d e d  w i t h  sand- 

s t o n e  i n  t h e  H a w k e s b u r y  F o r m a t i o n .  T h e  b i o l o g i c a l  significance 

o f  t h e s e  b e d s  w a s  r e c o g n i s e d  b y  H o l l a n d  ( 1 9 7 4 ) ,  d u r i n g  h i s  study 

o f  h a n g i n g  v a l l e y s  i n  t h e  B l u e  M o u n t a i n s .  H o l l a n d  f o u n d  that 

v a l l e y - s i d e  swamps  o f t e n  o c c u r r e d  b e l o w  p o i n t s  a t  w h i c h  a b e d  of 

c l a y  ( p r e s u m a b l y  w e a t h e r e d  c l a y s t o n e )  o c c u r r e d  a t  a b r e a k  of 

s u r f a c e  s l o p e .  Swamp ( h e a t h )  v e g e t a t i o n  w i t h  a w e t  g r o u n d  surface 

o c c u r r e d  b e l o w  t h i s  p o i n t  w h i l e  a b o v e  i t  t h e  v e g e t a t i o n  changed 

a b r u p t l y  t o  f o r e s t  w i t h  a d r y  g r o u n d  surface. 

H o l l a n d  s u g g e s t e d  t h a t  w a t e r  p e r c o l a t i n g  t h r o u g h  s a n d s t o n e  would, 

o n  r e a c h i n g  t h e  s a n d s t o n e / c l a y  i n t e r f a c e ,  m o v e  a l o n g  t h i s  inter- 

f a c e  d u e  t o  t h e  a q u i c l u d a l  n a t u r e  o f  t h e  c l a y  b e d .  T h a t  t h e r e  is 

c o n s i d e r a b l e  w a t e r  f l o w  a l o n g  t h i s  i n t e r f a c e  i s  e v i d e n t  f r o m  the 

s h a l e  b e d s  e x p o s e d  a l o n g  t h e  e x i s t i n g  f r e e w a y  ( s e e  p h o t o g r a p h s  5.1 

a n d  5 . 2 ) .  H o l l a n d  f u r t h e r  n o t e d  t h a t  82% o f  t h e  5 4  s w a m p s  he 

s t u d i e d  w e r e  o n  e a s t - f a c i n g  s l o p e s .  T h i s  s t r o n g l y  s u g g e s t e d  that 

t h e  o r i g i n a l  d i p  o f  t h e  g e o l o g i c a l  s t u d y  w a s  e f f e c t i v e  i n  directing 

t h e  w a t e r  w h i c h  e m e r g e s  a t  t h e  c l a y s t o n e  exposures. 

I t  i s  c l e a r  t h a t  t h e  f r e e w a y  c u t t i n g s  c o u l d ,  b y  d i s p e r s i n g  ground 

w a t e r  f l o w  a l o n g  s h a l e  b e d s ,  h a v e  a c o n s i d e r a b l e  i m p a c t  o n  the 

v e g e t a t i o n  d o w n h i l l  f r o m  t h e  c u t t i n g s  ( F i g u r e  7 . 1 )  - a n  i m p a c t  that 

w o u l d  e x t e n d  t o  t h e  fauna. 

T h e  s w a m p l a n d s  a l s o  s e r v e  a s  a m e a n s  o f  p u r i f y i n g  a n d  oxygenat- 

i n g  t h e  w a t e r  s u p p l y ,  a s  c o l l e c t i o n  b a s i n s  f o r  g r o u n d w a t e r  re- 

c h a r g e  a r e a s ,  a n d  a s  r e s e r v o i r s  t o  p r e v e n t  s t r e a m  flooding. 

T h e i r  l o s s  o r  m o d i f i c a t i o n  c o n s e q u e n t l y  m a y  h a v e  a considerable 

i m p a c t  o n  t h e  l o c a l  e c o l o g y  o f  a n  area. 

Two s h a l e  b e d - r e l a t e d  s w a m p l a n d s  a r e  l i k e l y  t o  b e  a f f e c t e d  by 

c o n s t r u c t i o n  o f  t h e  f r e e w a y  a l o n g  c o r r i d o r  1 .  F i r s t l y ,  t h e r e  i s  the 

e x t e n s i v e  h e a t h l a n d  s u r r o u n d i n g  s t u d y  s i t e  1 . 1 0  (Map 5 . 1 ) .  While 

t h e  m a i n  i m p a c t  o f  f r e e w a y  c o n s t r u c t i o n  o n  t h i s  s i t e  w i l l  b e  loss 
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o f  h a b i t a t ,  a m o u n t i n g  t o  p e r h a p s  h a l f  o f  t h e  h e a t h l a n d  a r e a ,  it 

i s  p o s s i b l e  t h a t  t h e  w a t e r  s u p p l y  t o  t h e  r e m a i n i n g  h e a t h l a n d  down- 

h i l l  f r o m  t h e  f r e e w a y  w i l l  a l s o  b e  g r e a t l y  m o d i f i e d  b y  construction. 

T h e  s e c o n d  i s  a n  a r e a  o f  h e a t h l a n d  S o u t h - W e s t  o f  t h e  e x i s t i n g  junction 

o f  t h e  W i s e m a n ' s  F e r r y  r o a d  w i t h  t h e  P a c i f i c  H i g h w a y .  H e r e  the 

p r o p o s e d  f r e e w a y  r o u t e  m a y  c u t  o f f  t h e  f l o w  o f  w a t e r  f r o m  this 

a r e a  a n d  a b o v e  t h r o u g h  t r i b u t a r y  c r e e k s  i n t o  P i l e s  Creek. 

T h e  c o n s t r u c t i o n  o f  t h e  f r e e w a y  a l o n g  c o r r i d o r  2 i s  a l s o  likely 

t o  a f f e c t  t w o  h e a t h l a n d  a r e a s .  I n  b o t h  c a s e s  a c l a s s i c a l  shale 

swamp h a s  d e v e l o p e d  a n d  i n  b o t h  c a s e s  t h e  p r o p o s e d  f r e e w a y  is 

l i k e l y  t o  c u t  o f f  w a t e r  s u p p l y  t o  t h e  s w a m p l a n d  a r e a s  w i t h  con- 

s e q u e n t  d e s i c c a t i o n  a n d  c h a n g e  i n  v e g e t a t i o n  t o w a r d s  woodland. 

7.7  Fire 

7.7.1 Introduction 

F i r e  i s  a n  i n t e g r a l  p a r t  o f  t h e  A u s t r a l i a n  e n v i r o n m e n t .  E v e n  to- 

d a y ,  w h e n  s o  m a n y  f i r e s  a r e  s t a r t e d  b y  m a n ,  i t  i s  e s t i m a t e d  that 

u p  t o  a q u a r t e r  o f  t h e  f i r e s  i n  c o a s t a l  a r e a s  a r e  a t t r i b u t a b l e  to 

l i g h t n i n g  ( A n o n . ,  1976). 

I t  i s  n o t  s u r p r i s i n g  t h e n  t h a t  t h e  A u s t r a l i a n  f l o r a  a n d  f a u n a  have 

a d a p t e d . .  t o  c o p e  w i t h  f i r e .  F o r  e x a m p l e ,  a l l  b u t  f i f t e e n  o f  Aust- 

r a l i a ' s  6 6 0 - o d d  e u c a l y p t  s p e c i e s  h a v e  l a r g e ,  p a r t l y  o r  completely 

b u r i e d ,  w o o d y  s t r u c t u r e s  w h i c h  s p r o u t  n e w  s t e m s  i f  t h e  original 

s t e m  i s  k i l l e d  b y  f i r e  ( A n o n . ,  1 9 7 6 ) .  Many p l a n t s  h a v e  a thick 

b a r k ,  w h i c h  p r o t e c t s  d o r m a n t  b u d s  f r o m  f i r e  - t h e s e  b u d s  being 

t h e  p o i n t  o f  r e g r o w t h  a f t e r  b u r n i n g  ( G i l l ,  1975). 

Some p l a n t s  e v e n  r e q u i r e  f i r e  t o  c o m p l e t e  t h e i r  r e p r o d u c t i v e  cycles. 

Some g r a s s - t r e e s  ( X a n t h o r r h o e a  s p p ) ,  f o r  e x a m p l e ,  s e l d o m  f l o w e r  un- 

l e s s  f i r e d  ( G i l l  & I n g w e r s e n ,  1 9 7 6 ) ,  w h i l e  s o m e  B a n k s i a s  a n d  She- 

o a k s  ( C a s u a r i n a  s p p )  r e l e a s e  l i t t l e  s e e d  w i t h o u t  f i r e  ( G i l l ,  1975). 

F i r e  a l s o  g r e a t l y  a s s i s t s  t h e  g e r m i n a t i o n  o f  s e e d  i n  m a n y  species 

o f  w a t t l e  ( A c a c i a  s p p )  ( G i l l ,  1975). 
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T h e  a d a p t i v e  r e s p o n s e s  o f  t h e  A u s t r a l i a n  f a u n a  t o  f i r e  a r e  less 

u n d e r s t o o d  b u t  may b e  e q u a l l y  d i v e r s e .  M o s t  a n i m a l s  survive 

l o w  t o  m o d e r a t e  i n t e n s i t y  f i r e s .  S n a k e s ,  l i z a r d s  a n d  e c h i d n a s  can 

b u r r o w  i n t o  t h e  s o i l  o r  damp  l i t t e r  ( L u k e  & M c A r t h u r ,  1978) 

w h i l e  m a n y  s p e c i e s  ( e . g .  m a r s u p i a l  m i c e ,  r a t s ,  w o m b a t s )  m a y  s e e k  ref- 

u g e  i n  e x i s t i n g  u n d e r g r o u n d  h o l e s  o r  b u r r o w s .  O t h e r s  a r e  k n o w  t o  take 

c o v e r  a l o n g  s t r e a m s  w h e r e  t h e  f i r e  i s  o f t e n  l e s s  s e v e r e  o r  a b s e n t  (Reoh- 

e r ,  L u n n e y  & P o s a m e n t i e r ,  1 9 7 5 ) .  U n b u r n t  p a t c h e s  m a y  p r o v i d e  a 

r e f u g e  f o r  some  s p e c i e s  d u r i n g  a n d  a f t e r  f i r e .  C .  S m i t h e r s  (Aus- 

t r a l i a n  Museum) f o r  e x a m p l e ,  c a u g h t  1 7  b r o w n  m a r s u p i a l  m i c e  Antechinus 

s t u a r t i i  i n  a n  u n b u r n t  p a t c h  o f  a b o u t  
20m2.  

M o r e  m o b i l e  s p e c i e s  - 

s u c h  a s  k a n g a r o o s  a n d  w a l l a b i e s  - n e g o t i a t e  t h e i r  w a y  t h r o u g h  fires 

t o  move b e y o n d  t h e  f i r e  e d g e  o r  b a c k  i n t o  a l r e a d y  b u r n t  areas. 

T r e e  d w e l l e r s  p r o b a b l y  e s c a p e  a l l  b u t  t h e  m o s t  s e v e r e  b u s h f i r e s  by 

t a k i n g  r e f u g e  i n  n e s t i n g  hollows. 

R e c h e r  e t  a l .  ( 1 9 7 5 )  o b s e r v e d  v a r i o u s  r e c o v e r y  m e c h a n i s m s  b y  animals 

a f t e r  f i r e .  T h e  Swamp R a t ,  f o r  e x a m p l e ,  b e c a m e  a b u n d a n t  in 

f o r e s t  - a h a b i t a t  l i t t l e  u s e d  b e f o r e  t h e  f i r e  - w h i l e  B u s h  Rats 

b e g a n  b r e e d i n g  e a r l i e r  t h a n  u s u a l  a n d  m a n y  s m a l l  b i r d s  (fantails, 

w a r b l e r s ,  w r e n s )  r a i s e d  s e v e r a l  b r o o d s  o f  y o u n g .  N e w s o m e ,  McIlroy 

& C a t l i n g  ( 1 9 7 5 )  f o u n d  t h a t  d i n g o e s  c h a n g e d  f r o m  a d i e t  b a s e d  on 

s m a l l  m a m m a l s  b e f o r e  a f i r e  t o  o n e  c o m p r i s e d  m a i n l y  o f  l a r g e  herbi- 

v o r e s  ( w a l l a b i e s ,  k a n g a r o o s )  a f t e r  a f i r e  - a r e s p o n s e  t o  changes 

i n  a v a i l a b i l i t y  o f  f o o d  s o u r c e s  b r o u g h t  a b o u t  b y  t h e  f i r e .  B .  Fox 

( p e r s .  comm.)  f o u n d  a c o m p l e x  r e s p o n s e  o f  s m a l l  m a m m a l s  t o  f i r e  at 

M y a l l  L a k e s ,  t h e  s i z e  a n d  c o m p o s i t i o n  o f  p o p u l a t i o n s  c h a n g i n g  in 

r e s p o n s e  t o  t h e  r e g r o w t h  a f t e r  f i r e .  F o x  f o u n d  t h a t  a p a t c h w o r k  of 

b u r n t  a r e a s  o f  d i f f e r e n t  a g e s  w a s  i m p o r t a n t  t o  t h e  s u r v i v a l  of 

s m a l l  mammals. 

D e s p i t e  t h i s  a b i l i t y  o f  m u c h  o f  t h e  A u s t r a l i a n  f l o r a  a n d  f a u n a  to 

s u r v i v e  f i r e ,  i t  i s  i m p o r t a n t  t o  r e c o g n i s e  t h a t  t h e i r  r e s p o n s e  i s  to 

c e r t a i n  f i r e  r e g i m e s  a s  w e l l  a s  t o  f i r e  i t s e l f .  I n  o t h e r  w o r d s ,  the 

t o o - f r e q u e n t  o r  s e v e r e  b u r n i n g  o f  a n  a r e a  m a y  c a u s e  l o c a l  extinctions 

o f  p l a n t  a n d  a n i m a l  s p e c i e s .  Many p l a n t  s p e c i e s ,  f o r  e x a m p l e ,  take 

s e v e r a l  y e a r s  t o  r e a c h  m a t u r i t y  a n d  p r o d u c e  s e e d  a g a i n .  Successive 
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f i r e s  m a y  t h u s  b r e a k  t h i s  c y c l e  b e f o r e  n e w  s e e d  i s  produced 

( B u r r e l l , ,  1 9 6 8 ;  S p e c h t  e t  a l . ,  1 9 5 8 ) .  A t  t h e  macro-level, 

J a c k s o n  ( 1 9 6 8 )  c o n s i d e r e d  t h a t  r e p e a t e d  b u r n i n g  i n  Tasmania 

h a s  r e d u c e d  t h e  e x t e n t  o f  r a i n f o r e s t s  t o  53% o f  t h e  area 

t h e y  m i g h t  o n c e  h a v e  occupied. 

O n c e  a g a i n  t h e  p i c t u r e  i s  l e s s  c l e a r  f o r  a n i m a l s .  S e v e r e  bush- 

f i r e s  m a y  h a v e  a c a t a s t r o p h i c  e f f e c t  o n  l o c a l  p o p u l a t i o n s ,  particu- 

l a r l y  i n  a r e a s  i s o l a t e d  f r o m  s o u r c e s  o f  r e c o l o n i s a t i o n .  I n  one 

V i c t o r i a n  e x a m p l e  90% o f  a m a r s u p i a l  m o u s e  p o p u l a t i o n  w a s  l o s t  after 

a n  i n t e n s e  b u s h f i r e ,  n o t  o n l y  t h r o u g h  t h e  d i r e c t  e f f e c t s  o f  t h e  fire 

b u t  a l s o  t h r o u g h  t h e  i m p a c t  o n  t h e  s u r v i v o r s  o f  s t a r v a t i o n  and 

e x p o s u r e  t o  p r e d a t o r s  ( L u k e  & M c A r t h u r ,  1 9 7 8 ) .  I n  t h i s  particular 

c a s e  b o t h  v e g e t a t i o n  a n d  s m a l l  mammal p o p u l a t i o n s  r e t u r n e d  t o  their 

p r e - f i r e  c o n d i t i o n  w i t h i n  t w o  y e a r s .  T h e  t i m i n g  o f  f i r e s  in 

r e l a t i o n  t o  b r e e d i n g  c y c l e s  o f  t h e  a n i m a l s  m a y  a l s o  b e  critical. 

R e c h e r ,  L u n n e y  & P o s a m e n t i e r  ( 1 9 7 5 ) ,  f o r  i n s t a n c e ,  speculated 

t h a t  a f i e r c e  w i l d f i r e  i n  w i n t e r  c o u l d  c a u s e  l o c a l  extinctions 

o f  m a r s u p i a l  m i c e .  T h e s e  a n i m a l s  b r e e d  i n  w i n t e r  a n d ,  since 

t h e  m a l e  l i v e s  f o r  b a r e l y  a y e a r ,  a n n u a l  b r e e d i n g  i s  essential 

t o  t h e i r  s u r v i v a l .  T o o  f r e q u e n t  f i r i n g  may a l s o  c a u s e  t h e  extinction 

o f  s p e c i e s  i l l - a d a p t e d  t o  f i r e  o r  o f  s p e c i e s  w h i c h  cannot 

a d e q u a t e l y  r e p l e n i s h  t h e i r  p o p u l a t i o n s  b e t w e e n  f i r e s  (e.g. 

w a l l a b i e s  a n d  kangaroos). 

F i r e  may  a l s o  h a v e  m o r e  s u b t l e  i n f l u e n c e s  o n  t h e  f l o r a  a n d  fauna. 

F o r  e x a m p l e ,  s e v e r e  e r o s i o n  c a n  o f t e n  f o l l o w  b u s h f i r e s ,  through 

d e s t r u c t i o n  o f  t h e  p r o t e c t i v e  l a y e r  o f  v e g e t a t i o n  o v e r  t h e  soil 

( e . g .  G o o d ,  1 9 7 3 ) .  An e x a m p l e  o f  t h i s  p r o c e s s  o c c u r r e d  i n  Wallace's 

C r e e k ,  w i t h i n  t h e  T u m u t  R i v e r  c a t c h m e n t .  I t  w a s  c a l c u l a t e d  that 

t h i s  c r e e k  c a r r i e d  a b o u t  1 1 6 , 0 0 0  t o n s  o f  s e d i m e n t  a d a y  s o m e  seven 

m o n t h s  a f t e r  a v e r y  s e v e r e  f i r e  ( A n o n .  1 9 7 2 ) .  T h e  resultant 

c h a n g e s  i n  s o i l  s t r u c t u r e ,  d e p t h ,  e t c . ,  c o u l d  r e n d e r  recolonisation 

b y  t h e  o r i g i n a l  v e g e t a t i o n  i m p o s s i b l e  f o r  a v e r y  l o n g  p e r i o d  of 

time. 
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7.7.2 Impact of  proposed freeway 

The p r o p o s e d  f r e e w a y  may a f f e c t  t h e  i n t e r a c t i o n  b e t w e e n  f i r e  and 

f a u n a  i n  t w o  w a y s .  F i r s t ,  r o a d s  a r e  l i k e l y  t o  i n c r e a s e  t h e  in- 

c i d e n c e  o f  f i r e  i n  a n  a r e a  o n c e  l e s s  a c c e s s i b l e  t o  m a n .  Highways 

e s p e c i a l l y  a r e  a f r e q u e n t  s o u r c e  o f  f i r e ,  f r e e w a y s  l e s s  s o  (Map 

7 . 5 ) .  C o n s t r u c t i o n  o f  t h e  p r o p o s e d  f r e e w a y  a l o n g  c o r r i d o r  I could 

i n c r e a s e  t h e  l i k e l i h o o d  o f  r o a d - r e l a t e d  f i r e s  i n  a p r e v i o u s l y  un- 

r o a d e d  a r e a .  C o n s t r u c t i o n  o f  t h e  f r e e w a y  a l o n g  c o r r i d o r  2 o n  the 

o t h e r  h a n d  c o u l d ,  e s p e c i a l l y  i f  t h e  P a c i f i c  H i g h w a y  b e t w e e n  Calga 

a n d  K a r i o n g  w a s  c l o s e d  t o  g e n e r a l  t r a f f i c  o n  c o m p l e t i o n  o f  the 

f r e e w a y  ( s e e  a l s o  8 . 4 ) ,  a c t u a l l y  l e s s e n  t h e  l i k e l i h o o d  o f  road-relat- 

e d  f i r e s  i n  t h i s  a r e a .  T h e  i s l a n d  n a t u r e  o f  B r i s b a n e  W a t e r  National 

P a r k  ( s e e  5 . 9 )  m a k e s  i t s  f a u n a  p a r t i c u l a r l y  v u l n e r a b l e  t o  t h e  impact 

o f  f i r e ,  s i n c e  t h e r e  a r e  n o  s u b s t a n t i a l  c o n t i n u o u s  a r e a s  o f  natural 

v e g e t a t i o n  f r o m  w h i c h  r e c o l o n i z a t i o n  c a n  r e a d i l y  t a k e  place. 

S e c o n d l y ,  t h e  p r o p o s e d  f r e e w a y  may a f f e c t  t h e  i n t e r a c t i o n  between 

f i r e  a n d  f a u n a  b y  d e n y i n g  f a u n a  a c c e s s  t o  f i r e  r e f u g e  a r e a s .  It 

i s  k n o w n  t h a t  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  a n d  i t s  p r o p o s e d  exten- 

s i o n  t o  t h e  N o r t h  o f  t h e  p l a n n e d  f r e e w a y  r o u t e s  a r e  vegetationally 

d i s t i n c t  ( B e n s o n ,  1 9 7 9 ) .  W h e t h e r  t h i s  d i f f e r e n c e  i s  significant 

i n  t e r m s  o f  f i r e  r e f u g e  a r e a s ,  t h u s  r e q u i r i n g  t h e  m o v e m e n t  o f  ani- 

m a l s  a c r o s s  t h e  p r o p o s e d  f r e e w a y  c o r r i d o r s  d u r i n g  m a j o r  f i r e s ,  is 

n o t  k n o w n .  I t  may b e  s u r m i s e d ,  t h o u g h ,  t h a t  t h e  e x t e n s i v e  areas 

o f  m o i s t  f o r e s t  i n  t h e  u p p e r  c a t c h m e n t  a r e a  o f  M o o n e y  M o o n e y  Creek 

m a y  b e  a n  i m p o r t a n t  r e f u g e  f o r  w i l d l i f e  i n  t i m e s  o f  s e v e r e  fire. 

7.8 Drought 

7.8.1 Introduction 

A l t h o u g h  d r o u g h t s  a r e  g e n e r a l l y  c o n s i d e r e d  a f e a t u r e  o f  i n l a n d  Aust- 

r a l i a ,  t h e  much  m o r e  w i d e s p r e a d  d r o u g h t s  o f  1 9 6 4 / 6 8  e m p h a s i s e  the 

n e e d  t o  c o n s i d e r  a n y  i m p a c t s  o f  f r e e w a y  c o n s t r u c t i o n  o n  t h e  drought 

r e s p o n s e s  o f  f a u n a  w i t h i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k .  O u r  know- 

l e d g e  o f  t h e  r e s p o n s e s  o f  f l o r a  a n d  f a u n a  t o  d r o u g h t  i s  e v e n  more 

f r a g m e n t a r y  t h a n  t h a t  o f  t h e i r  r e s p o n s e s  t o  fire. 



N9 OAT E AREA BURNT LIKELY CAUSE 

1 1.12.77 180 ha S US P ARSON 
2 31.1275 0 • 2 5 CAR CRASH 
3 21.1.77 1 5 0 CIGARETTE? 
4 101 • 77 0.5 D.M.R. BURN OFF 
5 31• 1 • 77 15 CIGARETTE? 
6 6 - Q'77 0.4 COOKING FIRE 
7 12.11.77 60 UNKNOWN 

M A P  75 Road related 
Fires 
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Two s t u d i e s  h a v e  b e e n  m a d e  i n t o  t h e  e f f e c t s  o f  d r o u g h t  o n  Aust- 

r a l i a n  w o o d l a n d .  P o o k ,  C o s t i n  & M o o r e  ( 1 9 6 6 )  f o l l o w e d  the 

e f f e c t s  o f  a n  e x c e p t i o n a l  d r o u g h t  i n  t h e  m i d - 1 9 6 0 ' s  o n  natural 

v e g e t a t i o n  i n  p a r t s  o f  t h e  A u s t r a l i a n  C a p i t a l  T e r r i t o r y  and 

t h e  M o n a r o  R e g i o n .  T h e y  f o u n d  t h a t  t h e  c o m m u n i t i e s  m o s t  severe- 

l y  a f f e c t e d  w e r e  d r y  s c l e r o p h y l l  f o r e s t s ,  e s p e c i a l l y  t h o s e  on 

s h a l l o w ,  s t o n e y  s o i l s  w i t h  N o r t h e r l y  a n d  W e s t e r l y  aspects. 

C o m m u n i t i e s  w h i c h  g r e w  o n  r e l a t i v e l y  s t o n e - f r e e  a n d  heavy-tex- 

t u r e d  s o i l s  w i t h  g o o d  w a t e r - h o l d i n g  c a p a c i t y  o n  t h e  l o w e r  slopes 

a n d  f l a t s  d i d  n o t  a p p e a r  t o  s u f f e r  f r o m  w a t e r  s t r e s s .  I t  has 

b e e n  e s t i m a t e d  t h a t  t h e s e  l a t t e r  s o i l s  may s t o r e  u p  t o  t e n  times 

m o r e  w a t e r  t h a n  t h e  f o r m e r  ( P o o k ,  1 9 6 7 ) .  R i v e r  O a k s  Casuarina 

c u n n i n g h a m d a n a  a l o n g  t h e  M u r r u m b i d g e e  R i v e r  a l s o  s h o w e d  severe 

w a t e r  s t r e s s ,  p r e s u m a b l y  b e c a u s e  t h e  w a t e r - t a b l e  h a d  f a l l e n  to 

s u c h  a n  e x t e n t  t h a t  s u p p l y  t o  p l a n t s  o n  s h a l l o w  s o i l s  a l o n g  the 

l o w e r  v a l l e y  s l o p e s  w a s  c u t  off. 

A s h t o n ,  B o n d  & M o r r i s  ( 1 9 7 5 )  made a s i m i l a r  s t u d y  o n  t h e  vegeta- 

t i o n  o f  M o u n t  T o w r a n g  i n  S o u t h - c e n t r a l  V i c t o r i a  d u r i n g  t h e  1967/ 

6 8  d r o u g h t .  T h e y  a l s o  f o u n d  t h a t  d r o u g h t  d a m a g e  w a s  m o s t  evident 

o n  t h e  e x p o s e d  W e s t e r l y  s l o p e s  a n d  i n  a r e a s  m a r g i n a l  t o  c r e e k s  and 

d r y  g u l l i e s .  A l t h o u g h  t h e  v e g e t a t i o n  i n  t h e s e  l a t t e r  a r e a s  occurr- 

e d  o n  d e e p e r  s o i l ,  i t s  e v i d e n t  w a t e r - s t r e s s  w a s  a t t r i b u t e d  t o  a 

l o w e r i n g  o f  t h e  w a t e r  t a b l e  b e l o w  t h e  r o o t s .  S u r p r i s i n g l y ,  per- 

h a p s ,  A s h t o n  e t  a l .  o n l y  o c c a s i o n a l l y  f o u n d  d a m a g e  t o  t h e  vege- 

t a t i o n  o n  t h e  r i d g e  t o p s .  T h e y  s u r m i s e d  t h a t  i n  t h i s  c a s e  the 

l o w  s o i l  m o i s t u r e  l e v e l s  w e r e  c o m p e n s a t e d  f o r  b y  t h e  e f f e c t  of 

m i s t s  a n d  f o g s  w h i c h  o c c u r r e d  m o s t  f r e q u e n t l y  a t  t h e  h i g h e r  alti- 

tudes. 

A n i m a l s  r e s p o n d  t o  d r o u g h t  i n  a t  l e a s t  t h r e e  w a y s .  F i r s t  t h e y  cease 

o r  c u r t a i l  r e p r o d u c t i o n .  K i r k p a t r i c k  & McEvoy ( 1 9 6 6 ) ,  f o r  instance, 

f o u n d  t h a t  G r e y  K a n g a r o o s  i n  S o u t h e r n  Q u e e n s l a n d  v i r t u a l l y  ceased 

b r e e d i n g  a f t e r  8 m o n t h s  o f  d r o u g h t ,  a t  w h i c h  s t a g e  t h e  p o u c h e d  young 

b e g a n  t o  d i e .  T h e r e  a r e  s e v e r a l  e x a m p l e s  i n  t h e  l i t e r a t u r e  o f  birds 
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f a i l i n g  t o  b r e e d  o r  p r o d u c i n g  r e d u c e d  c l u t c h  s i z e s  i n  res- 

p o n s e  t o  d r o u g h t  ( B e r n e y ,  1 9 0 6 ;  B e r n e y ,  1 9 2 8 ;  M c G i l p ,  1924). 

K e a s t  ( 1 9 5 9 )  d e s c r i b e d  t h e  i m p a c t  o f  t h e  1 9 5 7  s p r i n g  drought 

i n  t h e  S y d n e y  a r e a  a s  follows: 

' B r e e d i n g  w a s  w i d e s p r e a d  a n d  h e a v y  d u r i n g  t h e  first 

p a r t  o f  t h e  s e a s o n .  T h e  d r o u g h t  e f f e c t s  s h o w e d  in 

( i )  a d e l a y  o f  a l m o s t  a f o r t n i g h t  i n  t h e  ovulation 

d a t e  o f  many  s p e c i e s ,  ( i i )  a n  e a r l y  t a p e r i n g  o f f  in 

t h e  n e s t i n g  a n d  f a i l u r e  t o  r e a r  s e c o n d  b r o o d s .  The 

r e t u r n i n g  m i g r a n t s  ( t h a t  n o r m a l l y  s t a r t  [ n e s t i n g ]  in 

l a t e  O c t o b e r )  w e r e  s e v e r e l y  a f f e c t e d .  T h u s  t h e  majority 

o f  p a i r s  o f  t h e  w a r b l e r  G e r y g o n e  o l i v a c e a  a n d  whistler 

P a c h y c e p h a l a  r u f i v e n t r i s  a t t e m p t e d  t o  n e s t  b u t  were 

f o r c e d  e i t h e r  t o  a b a n d o n  e f f o r t s  o r  e l s e  l o s t  young 

( a p p a r e n t l y  f r o m  h e a t )  i n  t h e  n e s t .  T h e  Cicada-bird 

E d o l i i s o m a  t e n u i r o s t r i s  d i d  n o t  n e s t  a t  all'. 

S e c o n d l y ,  a n i m a l s  t e n d  t o  c o n c e n t r a t e  i n  a r e a s  f a v o u r a b l e  t o  their 

s u r v i v a l ,  r e f e r r e d  t o  a s  ' r e f u g e  a r e a s '  b y  M y e r s  & P a r k e r  (1975a). 

T h u s  M y e r s  & P a r k e r  ( 1 9 7 5 b )  f o u n d  t h a t  t h e  s u r v i v a l  o f  r a b b i t s  dur- 

i n g  d r o u g h t  w a s ,  i r r e s p e c t i v e  o f  h a b i t a t ,  c l e a r l y  r e l a t e d  t o  the 

d r a i n a g e  p a t t e r n  a n d  h e n c e  p r o b a b l y  t o  t h e  a v a i l a b i l i t y  o f  water, 

e i t h e r  a s  f r e e  r a i n w a t e r  o r ,  m o r e  l i k e l y ,  a s  c a u s i n g  r e p e a t e d  ger- 

m i n a t i o n s  o f  e p h e m e r a l  p l a n t s  a n d  b o o s t i n g  t h e  g r o w t h  o f  perennials. 

T h e y  n o t e d  t h a t  s u c h  a r e a s  w e r e  a l s o  t h e  f o c a l  p o i n t s  f o r  other 

f o r m s  o f  w i l d l i f e  a n d  t h e  p r e d a t o r s  w h i c h  a c c o m p a n y  t h e m .  P e a r s e  (1972) 

s i m i l a r l y  d e s c r i b e d  t h e  m o v e m e n t  o f  w o m b a t s  f r o m  t h e  r i d g e s  down into 

t h e  v a l l e y s  d u r i n g  d r o u g h t  c o n d i t i o n s ,  w h i l e  a s i m i l a r  p h e n o m e n o n  has 

b e e n  o b s e r v e d  w i t h  e m u s  i n  W e s t e r n  A u s t r a l i a  ( A n o n . ,  1975a). 

I n  t h e  c a s e  o f  b i r d s  t h i s  r e s p o n s e  may e n t a i l  c o n s i d e r a b l e  movement. 

B r e r e t o n  ( 1 9 7 3 ) ,  f o r  i n s t a n c e ,  n o t e d  t h a t  b u d g e r i g a r s  Melopsittacus 

u n d u l a t u s  m a y  move  i n  g o o d  s e a s o n s  a s  f a r  s o u t h  a s  S o u t h  Australia 

b u t  t h a t  i n t e n s e  w i d e s p r e a d  d r o u g h t  r e d u c e s  t h e i r  r a n g e  b a c k  t o  their 

o u t b r e a k  c e n t r e  ( ' r e f u g e  a r e a ' )  i n  t h e  M i t c h e l l  g r a s s  p l a i n s  of 

c e n t r a l  W e s t e r n  Queensland. 
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D e s p i t e  b o t h  o f  t h e s e  a d a p t a t i o n s  t o  d r o u g h t ,  t h e r e  may sometimes 

b e  d r a m a t i c  l o s s e s  o f  l i f e  c a u s e d  b y  d r o u g h t .  S u c h  w a s  t h e  impact 

o f  d r o u g h t  o n  r a b b i t s  i n  W e s t e r n  New S o u t h  W a l e s  a t  t h e  t u r n  of 

t h e  c e n t u r y  t h a t  b y  1 9 0 3  t h e  p o p u l a t i o n  h a d  v i r t u a l l y  disappeared 

( H e a t h c o t e ,  1 9 6 7 ) .  T h i s  s a m e  d r o u g h t  a l m o s t  " w i p e d  o u t "  b i r d  life 

o v e r  a l a r g e  p a r t  o f  c e n t r a l  Q u e e n s l a n d  ( B a r n a r d ,  1 9 1 7 ;  1 9 2 7 ) ,  it 

t a k i n g  y e a r s  f o r  p o p u l a t i o n s  t o  r e t u r n  t o  t h e i r  f o r m e r  levels. 

7.8.2 Impact of  proposed freeway 

Any a s s e s s m e n t  o f  t h e  i m p a c t s  o f  f r e e w a y  c o n s t r u c t i o n  o n  t h e  drought 

r e s p o n s e s  o f  f a u n a  w i t h i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  i s  hindered 

b y  l a c k  o f  i n f o r m a t i o n ,  a n d  s o  m u s t  b e  l a r g e l y  c o n j e c t u r a l .  The 

r o l e  o f  w a t e r  i s  o b v i o u s l y  c r u c i a l  i n  r e s p e c t  o f  b o t h  t h e  flora 

a n d  f a u n a ,  s o  t h a t  a c o n c e n t r a t i o n  o f  f a u n a  r e m a i n i n g  i n  t h e  Park 

i n  b e t t e r - w a t e r e d  a r e a s  w o u l d  s e e m  l i k e l y .  R e c a l l i n g  t h e  vegeta- 

t i o n  s t u d i e s  o f  P o o k ,  C o s t i n  & Moore  ( 1 9 6 6 )  a n d  A s h t o n ,  B o n d  & 

M o r r i s  ( 1 9 7 5 )  i t  i s  l i k e l y  t h a t  s u c h  r e f u g e  a r e a s  o c c u r  o n  t h e  East- 

e r l y  a n d  S o u t h e r l y - f a c i n g  s l o p e s  o f  t h e  v a l l e y s  a n d  a l o n g  t h e  lower 

s l o p e s  o f  t h e  r i d g e s .  I n  a d d i t i o n ,  r e f u g e  a r e a s  m a y  a l s o  o c c u r  where 

s h a l e  l e n s e s  r e a c h  t h e  s u r f a c e  a n d  p r o v i d e  a n  o u t l e t  f o r  w a t e r  per- 

m e a t i n g  t h r o u g h  t h e  s a n d s t o n e  r o c k  m a s s  ( s e e  7.6.1). 

I t  i s  a l s o  p o s s i b l e  t h a t  t h e  f a u n a  m i g h t ,  i n  e x t r e m e  d r o u g h t  con- 

d i t i o n s ,  move  t o w a r d s  t h e  h e a d w a t e r s  o f  Mooney M o o n e y  C r e e k .  Not 

o n l y  a r e  t h e s e  w a t e r s  f r e s h ,  i n  c o n t r a s t  t o  t h e  b r a c k i s h  w a t e r s  of 

t h e  s t u d y  a r e a ,  b u t  t h e  s t a n d s  o f  m o i s t  f o r e s t  a r e  m o r e  extensive 

there. 

S h o u l d  t h e s e  p r e d i c t i o n s  b e  c o r r e c t ,  t h e  i m p a c t  o f  t h e  p r o p o s e d  free- 

w a y  o n  t h e  d r o u g h t  r e s p o n s e s  o f  f a u n a  w i t h i n  B r i s b a n e  W a t e r  Nation- 

a l  P a r k  w i l l  b e  e x p r e s s e d  i n  t w o  w a y s .  T h e  f i r s t  i s  t h r o u g h  t h e  loss 

o f  d r o u g h t  r e f u g e s  t h r o u g h  c l e a r a n c e  f o r  f r e e w a y  c o n s t r u c t i o n .  Second- 

l y ,  t h e  f r e e w a y  may h a v e  a n  i m p a c t  t h r o u g h  d e n y i n g  a c c e s s  o f  fauna 

f r o m  t h e  P a r k  t o  p o s s i b l e  r e f u g e  a r e a s  i n  t h e  p r o p o s e d  extension. 
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7.9  Other impacts 

7.9.1 Channelization 

T h e  p r o p o s e d  u s e  o f  f i l l s  t o  c a r r y  t h e  f r e e w a y  a c r o s s  v a l l e y s  ( s e e  1) 

w i l l  r e q u i r e  t h e  c h a n n e l i z a t i o n  o f  t h e  a f f e c t e d  c r e e k s  through 

c u l v e r t s  u n d e r  t h e  f r e e w a y .  C h a n n e l i z a t i o n  m a y  a l t e r  o r  destroy 

a q u a t i c  e c o s y s t e m s  b y  c h a n g i n g  w a t e r  t e m p e r a t u r e  a n d  quality, 

s t r e a m  v e l o c i t y  a n d  c h a n n e l  c h a r a c t e r i s t i c s  a n d  t h e  p r e v a l e n c e  of 

p l a n t ,  i n s e c t  a n d  m i c r o b i a l  l i f e  ( s e e  a l s o  4.2.4). 

I n  t h a t  s e v e n  m o d e r a t e - s i z e d  c r e e k s  w o u l d  b e  a f f e c t e d  b y  channeliza- 

t i o n  b e t w e e n  p o i n t s  AC o n  c o r r i d o r  1 a n d  o n l y  t w o  s u c h  c r e e k s  along 

s e c t i o n  DC o f  c o r r i d o r  2 ,  t h i s  f a u n a l  i m p a c t  w i l l  b e  g r e a t e r  along 

t h e  f o r m e r  corridor. 

7.9.2 Dust generation 

T h e  e f f e c t s  o f  d u s t  o n  t h e  p h o t o s y n t h e t i c  a b i l i t i e s  o f  vegetation 

h a v e  b e e n  c o n s i d e r e d  a l r e a d y  ( s e e  4 . 4 . 4 ) .  T h i s  i m p a c t  i s  probably 

m i n o r ,  t r a n s i e n t  i n  n a t u r e ,  a n d  m a y  b e  e x p e c t e d  t o  b e  o f  similar 

i m p o r t a n c e  a l o n g  b o t h  p r o p o s e d  f r e e w a y  corridors. 

7.9.3 Disposal of  construction wastes 

I t  i s  n o r m a l  p r a c t i c e  t o  i n c o r p o r a t e  c o n s t r u c t i o n  w a s t e s  i n t o  the 

r o a d  b e d  a s  c o n s t r u c t i o n  p r o g r e s s e s  ( D e p a r t m e n t  o f  M a i n  Roads, 

l e t t e r  F . 3 / 1 8 4 . 1 6 1 4  o f  1 8 . 8 . 7 8 ) .  T h e r e  i s  n o t  l i k e l y  t o  b e  a n  ad- 

v e r s e  e n v i r o n m e n t a l  i m p a c t  f r o m  t h i s  p r a c t i c e  u n l e s s  s u b s t a n c e s  toxic 

t o  v e g e t a t i o n  a n d  w i l d l i f e  r e a c h  f l o w i n g  w a t e r  a f t e r  b u r i a l  a n d  thus 

e n t e r  t h e  n a t u r a l  environment. 
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7.9.4 Introduced species 

H i g h w a y s  a r e  w e l l - k n o w n  a s  r o u t e s  b y  w h i c h  a n i m a l s  c a n  invade 

a r e a s  n o t  p r e v i o u s l y  a c c e s s i b l e  t o  t h e m  ( s e e  8 . 3 ) .  I n  the 

p r e s e n t  c o n t e x t  t h i s  i s  l i k e l y  t o  b e  m o s t  i m p o r t a n t  w i t h  birds 

a n d  m a m m a l s .  I t  w a s  f o u n d  w i t h  b i r d s  ( s e e  6 . 4 . 4 . 1 )  t h a t  the 

l a r g e r  a r e a s  o f  n a t u r a l  v e g e t a t i o n  ( s e c t i o n s  AB a n d  DE) have 

b e e n  s c a r c e l y ,  i f  a t  a l l ,  i n v a d e d  e i t h e r  b y  i n t r o d u c e d  s p e c i e s  or 

b y  s p e c i e s  a s s o c i a t e d  w i t h  c l e a r e d  a r e a s .  H o w e v e r ,  m o r e  dis- 

t u r b e d  a r e a s  o f  n a t u r a l  v e g e t a t i o n ,  s u c h  a s  t h o s e  surveyed 

a l o n g  s e c t i o n s  BC a n d  EC o f  t h e  t w o  f r e e w a y  c o r r i d o r s  have 

a v i f a u n a s  w h i c h  c o n t a i n  s e v e r a l  i n t r o d u c e d  o r  o p e n  l a n d  species. 

I t  i s  p o s s i b l e  t h a t  e x t e n s i v e  d i s t u r b a n c e  o r  r e p l a c e m e n t  o f  natural 

v e g e t a t i o n  w i t h  e x o t i c  s p e c i e s  ( e s p e c i a l l y  g r a s s e s )  d u r i n g  highway 

c o n s t r u c t i o n  w i l l  p e r m i t  i n v a s i o n  o f  t h e  s t u d y  a r e a  b y  s u c h  species 

a s  t h e  P e a c e f u l  D o v e ,  S p o t t e d  T u r t l e d o v e ,  E a s t e r n  R o s e l l a ,  Red-rumped 

P a r r o t ,  W i l l i e  W a g t a i l ,  G o l d f i n c h ,  S t a r l i n g ,  M a g p i e  Lark. 
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8. MITIGATION OF IMPACTS 

8.1 Introduction 

C o n c e r n  w i t h  e n v i r o n m e n t a l  m a t t e r s  d u r i n g  t h e  p l a n n i n g ,  design 

a n d  c o n s t r u c t i o n  p h a s e s  c a n  d o  much t o  m i t i g a t e  t h e  a d v e r s e  im- 

p a c t s  o f  h i g h w a y  c o n s t r u c t i o n .  T h i s  c h a p t e r  d e s c r i b e s  specific 

m e a s u r e s  t o  m i t i g a t e  t h e  i m p a c t s  i d e n t i f i e d  i n  t h e  p r e c e d i n g  chap- 

t e r .  T o  a v o i d  n e e d l e s s  r e p e t i t i o n ,  t h e  a m e l i o r a t i v e  measures 

h a v e  b e e n  g r o u p e d  u n d e r  d i f f e r e n t  h e a d i n g s  f r o m  t h o s e  u s e d  in 

i d e n t i f y i n g  t h e  impacts. 

Two p r a c t i c a l  p o i n t s  s h o u l d  b e  m a d e .  T h e  f i r s t  i s  t h a t  t h e  miti- 

g a t i o n  p r o c e d u r e s  a d o p t e d  s h o u l d  b e  d i s c u s s e d  a n d  e x p l a i n e d  to 

s t a f f  a n d  c o n t r a c t o r s  a t  p r e - c o n s t r u c t i o n  b r i e f i n g s ,  s o  t h a t  the 

r e a s o n s  b e h i n d  t h e  p r o p o s e d  m e a s u r e s  a r e  c l e a r .  S e c o n d l y ,  i t  is 

i m p o r t a n t  t h a t  t h e  m i t i g a t i o n  p r o c e d u r e s  a d o p t e d  b e  monitored 

d u r i n g  a n d  a f t e r  c o n s t r u c t i o n  b y  t h e i r  d e s i g n e r s ,  s o  t h a t  their 

e f f e c t i v e n e s s  c a n  b e  a s s e s s e d  a n d  a n y  r e m e d i a l  a c t i o n  necessary 

c a n  b e  p r o m p t l y  taken. 

8.2 Route modification 

T a k i n g  t h e  f a u n a l  s t u d i e s  t o g e t h e r  w i t h  t h e  f l o r a l  s t u d i e s  o f  Ben- 

s o n  ( 1 9 7 9 ) ,  i t  i s  c l e a r  t h a t ,  o f  t h e  t w o  p r o p o s e d  f r e e w a y  corri- 

d o r s ,  c o r r i d o r  I w i l l  h a v e  b y  f a r  t h e  g r e a t e r  i m p a c t  o n  natural 

c o m m u n i t i e s  i n  t h e  s t u d y  area. 

P a r t i a l  m i t i g a t i o n  o f  t h e s e  i m p a c t s  may  b e  p o s s i b l e  b y  a generally 

m o r e  S o u t h e r n  r e l o c a t i o n  o f  t h e  c o r r i d o r ,  t o  t h e  S o u t h  o f  Native 

Dog B a y  a n d  h i g h e r  u p  t h e  s l o p e s  o f  L e o c h a r e s  P e a k  a n d  M o u n t  Kariong. 

S u c h  r e l o c a t i o n  w o u l d  h o w e v e r  c o n s i d e r a b l y  w o r s e n  t h e  v i s u a l  im- 

p a c t s  o f  t h e  freeway. 

L o c a t i o n  o f  t h e  f r e e w a y  i n  c o r r i d o r  2 s h o u l d ,  i n  c o n t r a s t ,  have 

a m i n i m a l  i m p a c t  o n  t h e  m o r e  s i g n i f i c a n t  f l o r a l  a n d  faunal 

c o m m u n i t i e s  o f  t h e  s t u d y  a r e a .  I t  i s  i m p o r t a n t  t h o u g h  t h a t  the 

M o o n e y  Mooney  C r e e k  b r i d g e  b e  d e s i g n e d  a n d  c o n s t r u c t e d  i n  such 

a w a y  a s  t o  m i n i m i s e  i m p a c t s  o n  t h e  o p e n  f o r e s t  c o m m u n i t i e s  and 

t h e  s a n d - m i n e d  a r e a  b e n e a t h  i t .  I t  i s  a l s o  i m p o r t a n t  t h a t  con- 

s t r u c t i o n  d o e s  n o t  i m p a c t  t h e  s m a l l  c l o s e d  f o r e s t  c o m m u n i t y  on 

t h e  N o r t h e r n  b o u n d a r y  o f  t h i s  c o r r i d o r ;  t h i s  may  r e q u i r e  minor 

m o d i f i c a t i o n s  o f  t h e  route. 



PHOTOGRAPHS 8 . 1 / 8 . 2 :  B i o l o g i c a l l y - i m p o v e r i s h e d  mown a r e a s  at 

f r e e w a y  interchange 
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8.3 Native vegetation 

T h e  i m p a c t  o f  h i g h w a y  c o n s t r u c t i o n  o n  f a u n a  c a n  b e  lessened 

b o t h  b y  k e e p i n g  c l e a r a n c e  o f  v e g e t a t i o n  b e f o r e  construction 

t o  a n  e s s e n t i a l  m i n i m u m ,  t h u s  m a i n t a i n i n g  t h e  i n t e g r i t y  of 

t h e  v e g e t a t i o n  a s  f a r  a s  p o s s i b l e ,  a n d  b y  r e p l a n t i n g  cleared 

a r e a s  w i t h  l o c a l  p l a n t  s p e c i e s  w h e n  c o n s t r u c t i o n  i s  complete. 

S p e c i f i c a t i o n s  t o  c o n t r a c t o r s  s h o u l d  c l e a r l y  s t i p u l a t e  the 

n e e d  t o  r e t a i n  a s  much  o f  t h e  n a t u r a l  v e g e t a t i o n  a l o n g  the 

r i g h t - o f - w a y  a s  possible. 

A d o p t i o n  o f  t h e s e  p r a c t i c e s  w i l l  m i n i m i s e  t h e  l o s s  o f  natural 

h a b i t a t  a n d  d i s c o u r a g e  i n v a s i o n  b y  f a u n a  a l i e n  t o  t h e  area. 

I t  w i l l  a l s o  g r e a t l y  l e s s e n  o r  o b v i a t e  t h e  u s e  o f  h e r b i c i d e s  and 

f e r t i l i s e r s ,  b o t h  o f  w h i c h  c a n  b e  d e t r i m e n t a l  t o  n a t u r a l  eco- 

s y s t e m s .  M o s t  i m p o r t a n t l y ,  r e p l a n t i n g  w i t h  n a t i v e  r a t h e r  than 

e x o t i c  v e g e t a t i o n  w i l l  g r e a t l y  l e s s e n  i f  n o t  e l i m i n a t e  t h e  need 

f o r  m o w i n g  ( P h o t o g r a p h s  8 . 1  a n d  8 . 2 ) .  T h i s  c o n c e p t  i s  proving 

i n c r e a s i n g l y  a t t r a c t i v e  t o  h i g h w a y  a u t h o r i t i e s  o v e r s e a s  not 

o n l y  b e c a u s e  i t  c u t s  m a i n t e n a n c e  c o s t s  b u t  a l s o  b e c a u s e  i t  rend- 

e r s  b i o l o g i c a l l y  i m p o v e r i s h e d  a r e a s  ( e . g .  mown g r a s s )  more 
d i v e r s e  f l o r a l l y  a n d  h e n c e  f a u n a l l y  ( C a s s e l  & O e t t i n g ,  1970; 

Way,  1977). 

I n d e e d  t h e  u s e  o f  n a t i v e  v e g e t a t i o n  a l o n g  r i g h t s - o f - w a y  enhances 

a m o s t  v i t a l  a n d  y e t  c o n s i s t e n t l y  u n d e r - r e c o g n i s e d  c o n c e p t  of 

t h e  r i g h t - o f - w a y  - a s  a w i l d l i f e  r e f u g e .  A c c o r d i n g  t o  Way (1970): 

" T h e  e c o l o g i c a l  s i g n i f i c a n c e  o f  t h i s  l i n e a r  h a b i t a t  is 

c o n s i d e r a b l e .  I t  s t e m s  f r o m  t h e  c h a r a c t e r i s t i c  o f  the 

m o t o r w a y s  t h e m s e l v e s  ( a s  a c o m m u n i c a t i o n  w e b  traversing 

t h e  p h y s i c a l  a n d  c l i m a t i c  f e a t u r e s  o f  t h e  l a n d  b u t  mainly 

k e e p i n g  t o  t h e  l o w l a n d s ) ,  f r o m  t h e  p r o t e c t e d  n a t u r e  of 

t h e  v e r g e s ,  a n d  f r o m  t h e  f a c t  t h a t  t h e  w h o l e  a r e a  is 

m a n a g e d  u n d e r  t h e  o v e r a l l  d i r e c t i o n  o f  a s i n g l e  organisa- 

t i o n ,  t h e  M i n i s t r y  o f  T r a n s p o r t .  I f  we  a c c e p t  t h e  ecologi- 

c a l  s i g n i f i c a n c e  o f  m o t o r w a y  v e r g e s ,  t h e n  we  o u g h t  also 

t o  a c c e p t  t h e i r  p o t e n t i a l  f o r  c o n s e r v a t i o n  o f  wildlife, 

e s p e c i a l l y  a s  n o  o t h e r  n a t i o n a l l y  i m p o r t a n t  function 

h a s  b e e n  p r o p o s e d  f o r  them..." 
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" T h e  c o n s e r v a t i o n  v a l u e  o f  t h e s e  l o n g  continuous 

a r e a s  o f  g r a s s  a n d  s o m e  t r e e s  l i e s  principally 

i n  t h e i r  p o t e n t i a l  a s  r e s e r v o i r s  o f  populations 

o f  w i l d  p l a n t s ,  i n v e r t e b r a t e s  a n d  s m a l l  verte- 

brates....". 

I n  A u s t r a l i a ,  r o a d s i d e  v e g e t a t i o n  h a s  b e e n  s h o w n  t o  p l a y  a vital 

r o l e  i n  t h e  s u r v i v a l  o f  a s m a l l  m a r s u p i a l ,  t h e  S u g a r  G l i d e r ,  in 

p a r t s  o f  V i c t o r i a  ( B y r n e ,  1 9 7 8 ) .  R o a d s i d e  s t r i p s  o f  forest 

h a v e  b e e n  f o u n d  t o  a c t  a s  c o r r i d o r s  b e t w e e n  f r a g m e n t s  o f  forest 

i s o l a t e d  b y  c l e a r a n c e  f o r  a g r i c u l t u r a l  purposes. 

I t  i s  t r u e  t h a t  some  w i l d l i f e  m o r t a l i t y  may b e  e x p e c t e d  through 

w i l d l i f e - v e h i c l e  c o l l i s i o n s ,  b u t  t h e s e  l o s s e s  w i l l  u s u a l l y  be 

r e p l a c e d  e a c h  y e a r  b y  a n i m a l s  s e e k i n g  u n c l a i m e d  territories. 

S u r v i v i n g  g e n e r a t i o n s  w i l l  a d a p t  t o  t h e  h i g h w a y  e n v i r o n m e n t  and 

s t a b i l i z a t i o n  o f  a n i m a l  p o p u l a t i o n s  w i l l  t h e n  o c c u r  (McClure, 

1 9 5 1 ) .  T h i s  may  n o t  b e  t r u e ,  h o w e v e r ,  i n  a r e a s  t o o  s m a l l  to 

s u s t a i n  h i g h w a y  l o s s e s  r e l a t i v e  t o  t h e  r e p l a c e m e n t  r a t e s  o f  two 

w i l d l i f e  p o p u l a t i o n s  ( s e e  4 . 5  a n d  7.3). 

T h e  r i g h t - o f - w a y  c a n  p l a y  a s i g n i f i c a n t  r o l e  a s  a w i l d l i f e  refuge, 

b e c a u s e  o f  i t s  e x t e n t .  Way ( 1 9 7 7 ) ,  f o r  e x a m p l e ,  e s t i m a t e d  that 

t h e  r o a d s i d e s  o f  E n g l a n d  a n d  W a l e s  a l o n e  c o n t a i n e d  1 7 8 , 2 0 0  hectares 

o f  h a b i t a t .  As l o n g  a g o  a s  1 9 4 2 ,  M i l l e r  & P o w e l l  e s t i m a t e d  that 

p u b l i c  h i g h w a y s  i n  t h e  U n i t e d  S t a t e s  o c c u p i e d  1 7 , 7 8 7 , 0 0 0  a c r e s  or 

0 . 7 %  o f  t h e  t o t a l  l a n d  a r e a  e x c l u d i n g  A l a s k a  a n d  H a w a i i .  Dam- 

b a c k  i n  1 9 5 1 ,  p o i n t e d  o u t  t h a t  O h i o ' s  r o a d s i d e s  - t h e n  totalling 

s o m e  2 5 0 , 0 0 0  a c r e s  - c o n s t i t u t e d  a n  a r e a  g r e a t e r  t h a n  t h e  State's 

forest. 

H i g h w a y  c o n s t r u c t i o n  c a n  a l s o  c r e a t e  n e w  h a b i t a t .  I n  t h e  United 

S t a t e s ,  f o r  e x a m p l e ,  s e v e r a l  a u t h o r s  ( E m l e n ,  1 9 5 4 ;  D o b s o n  & 

P e a k e ,  1 9 6 7 ;  A l s o p ,  1 9 7 0 ;  W a l l a c e ,  1 9 7 0 )  h a v e  r e p o r t e d  cliff 

s w a l l o w s  P e t r o c h e l i d o n  p y r r h o n o t a  n e s t i n g  u n d e r  b r i d g e s  in 

v a r i o u s  p a r t s  o f  t h e  c o u n t r y .  I n  t h e  c a s e  o f  A l s o p ' s  obser- 

v a t i o n ,  i t  r e p r e s e n t e d  t h e  f i r s t  n e s t i n g  r e c o r d  o f  t h i s  species 

i n  K n o x  C o u n t y ,  T e n n e s s e e .  T h e  B a r n  S w a l l o w  H i r u n d o  rustica 
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a l s o  f r e q u e n t l y  n e s t s  u n d e r  h i g h w a y  b r i d g e s .  D e n t o n  ( 1 9 6 7 )  for 

e x a m p l e  f o u n d  B a r n  S w a l l o w s '  n e s t s  o n  t h e  f l a n g e s  o f  several 

I - b e a m s  o f  a h i g h w a y  b r i d g e  i n  G e o r g i a .  S i m i l a r  obser- 

v a t i o n s  h a v e  b e e n  made  i n  A u s t r a l i a .  R e i l l y  & G a r r e t t  (1973) 

r e c o r d e d  t h e  n e s t i n g  o f  F a i r y  M a r t i n s  C e c r o p i s  a r i e l  i n  both 

t u b u l a r  a n d  b o x - t y p e  c u l v e r t s  u n d e r  r o a d s  i n  t h e  M y a l l  Lakes 

a r e a .  I n  t h e  p r e s e n t  s t u d y  n e s t s  o f  t h e  W e l c o m e  S w a l l o w  Hirundo 

n e o x e n a  w e r e  f o u n d  u n d e r  b r i d g e s  a l o n g  t h e  e x i s t i n g  s e c t i o n  of 

t h e  S y d n e y - N e w c a s t l e  freeway. 

N o t  o n l y  b i r d s  u s e  b r i d g e  s t r u c t u r e s .  D a v i s  & C o c k r u m  (1963) 

i n  A r i z o n a ,  f o r  e x a m p l e ,  r e p o r t e d  t h e  u s e  o f  b r i d g e s  b y  b a t s  as 

d a y  r o o s t s .  B r i d g e  d e s i g n e r s  c o u l d  w e l l  i n c o r p o r a t e  features 

i n t o  t h e i r  d e s i g n s  w h i c h  w o u l d  e n c o u r a g e  t h e  u s e  o f  b r i d g e s  as 

n e s t i n g  o r  r o o s t i n g  s i t e s  b y  fauna. 

D e v e l o p m e n t  o f  h i g h w a y  r i g h t s - o f - w a y  f o r  f a u n a  m u s t  o b v i o u s l y  be 

s u b s i d i a r y  t o  t h e  n e e d s  o f  t h e  h i g h w a y  e n g i n e e r  b o t h  t o  provide 

u n c l u t t e r e d  s i g h t - l i n e s  f o r  m o t o r i s t s  a n d  t o  m i n i m i s e  t h e  risks 

o f  v e h i c l e - w i l d l i f e  c o l l i s i o n s .  T h e s e  n e e d s  c a n  b e  satisfied 

w i t h o u t  r e s o r t i n g  t o  t h e  b i o l o g i c a l l y  i m p o v e r i s h e d  mown grass 

a r e a s  w h i c h  c h a r a c t e r i s e  o u r  h i g h w a y s  t o d a y .  I n  t h e  U n i t e d  States, 

f o r  e x a m p l e ,  t h e  U . S .  F o r e s t  S e r v i c e  i s  d e t e r m i n i n g  t h e  f o o d  prefer- 

e n c e s  o f  d e e r  - a m a j o r  c a u s e  o f  h i g h w a y  c o l l i s i o n s  - s o  t h a t  plant- 

i n g s  a l o n g  t h e  r i g h t - o f - w a y  a r e  o f  s p e c i e s  u n p a l a t a b l e  t o  these 

a n i m a l s  ( S o l o m o n ,  1 9 7 4 ) .  I t  s h o u l d  b e  p o s s i b l e  t o  a d o p t  a similar 

a p p r o a c h  i n  A u s t r a l i a  t o  d i s c o u r a g e  k a n g a r o o s  a n d  w a l l a b i e s  from 

u s i n g  t h e  r i g h t - o f - w a y  a d j a c e n t  t o  highways. 

A d v o c a c y  o f  t h e  maximum r e t e n t i o n  a n d  r e p l a n t i n g  o f  n a t i v e  vegeta- 

t i o n  i n  t h e  f r e e w a y  r i g h t s - o f - w a y  may s e e m  a t  v a r i a n c e  w i t h  the 

e x p r e s s e d  d e s i r a b i l i t y  o f  r e t a i n i n g  t h e  s a n d - m i n e d  ( i . e .  disturbed) 

a r e a s  b e s i d e  Mooney  Mooney  C r e e k  f o r  t h e i r  s i g n i f i c a n c e  t o  amphibia 

( s e e  7 . 1 . 5 ) .  T h e  t w o  c o n c e r n s  a r e  d i s t i n c t  h o w e v e r .  T h e  u s e  of 
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e x o t i c  v e g e t a t i o n  i n  t h e  f r e e w a y  r i g h t s - o f - w a y  w i l l  encourage 

i n v a s i o n  b y  f a u n a  a l i e n  t o  t h e  N a t i o n a l  P a r k .  I n  c o n t r a s t ,  the 

s a n d - m i n e d  a r e a s  b e s i d e  Mooney  Mooney C r e e k  p r o v i d e  exceptionally 

f a v o u r a b l e  h a b i t a t  f o r  f r o g  s p e c i e s  w h i c h  a r e ,  o r  c a n  reasonably 

b e  p r e s u m e d  t o  b e ,  a n o r m a l  c o m p o n e n t  o f  t h e  N a t i o n a l  P a r k  fauna. 

8.4 Wildlife movement 

M o d e r n  h i g h w a y s  p r e s e n t  a m o s t  h a z a r d o u s  a n d  s o m e t i m e s  impassable 

o b s t a c l e  t o  t h e  m o v e m e n t  o f  w i l d l i f e  ( s e e  4 . 5 ) .  Y e t  t h e  need 

p a r t i c u l a r l y  f o r  l a r g e r  s p e c i e s  o f  m a m m a l s ,  p e r h a p s  e v e n  reptiles, 

t o  c r o s s  t h e  p r o p o s e d  f r e e w a y  s a f e l y  h a s  b e e n  s t r e s s e d  already 

( s e e  7 . 2 ) .  T h i s  i s  n e c e s s a r y  b o t h  t o  m a i n t a i n  p o p u l a t i o n  sizes 

a n d  g e n e  f l o w s  i n  t h e  a n i m a l s ,  a n d  p e r h a p s  a l s o  t o  p e r m i t  their 

m o v e m e n t  i n  r e s p o n s e  t o  f i r e  a n d  d r o u g h t  ( s e e  7 . 7  a n d  7.8). 

T h e  n e e d s  o f  w i l d l i f e  t o  c r o s s  h i g h w a y s  a r e  well-recognised 

b y  h i g h w a y  a u t h o r i t i e s  i n  s o m e  c o u n t r i e s  a n d  m u c h  research 

h a s  g o n e  i n t o  f i n d i n g  s a f e  c r o s s i n g  s t r u c t u r e s .  T h i s  is 

e s p e c i a l l y  t r u e  i n  t h e  U n i t e d  S t a t e s ,  w h e r e  s e v e r a l  species 

o f  d e e r  e x h i b i t  t r a d i t i o n a l  m i g r a t i o n s  b e t w e e n  w i n t e r  and 

s u m m e r  f e e d i n g  areas. 

U n d e r p a s s e s  h a v e  b e e n  f o u n d  t o  r e d u c e  a n i m a l - v e h i c l e  accidents, 

b y  p r o v i d i n g  a m e a n s  f o r  d e e r  a n d  o t h e r  a n i m a l s  t o  s a f e l y  cross 

t h e  h i g h w a y .  R e e d ,  W o o d w a r d  & P o j a r  ( 1 9 7 5 ) ,  f o r  e x a m p l e ,  assess- 

e d  t h e  b e h a v i o u r a l  r e s p o n s e  o f  m u l e  d e e r  t o ,  a n d  t h e  effectiveness 

o f ,  a 3 x 3 x 3 0 . 5 m  l o n g  u n d e r p a s s  u n d e r  I n t e r s t a t e  70  i n  west 

C e n t r a l  C o l o r a d o  f o r  f o u r  y e a r s  a f t e r  i t s  c o m p l e t i o n  i n  1970. 

T h e y  f o u n d  t h a t  t h e  u n d e r p a s s  a l l o w e d  a b o u t  61% o f  t h e  local 

d e e r  p o p u l a t i o n  t o  m i g r a t e  s a f e l y  u n d e r  t h e  h i g h w a y  b u t  noted, 

b y  v i d e o  t i m e - l a p s e  s u r v e i l l a n c e ,  t h a t  many  o f  t h e  a n i m a l s  were 

r e l u c t a n t  t o  u s e  a s t r u c t u r e  o f  t h i s  s i z e  a n d  c h a r a c t e r .  They 

r e c o m m e n d e d ,  f o r  f u t u r e  u s e ,  u n d e r p a s s e s  w i t h  w i d t h s  a n d  heights 

o f  a t  l e a s t  4 . 3  m e t r e s  a n d  m i n i m a l  l e r t g t h s ,  w i t h  d i r t  f l o o r s  and 
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n o  s k y l i g h t s  o r  a r t i f i c i a l  l i g h t i n g .  C o n s i d e r a b l e  u s e  i s  being 

m a d e  b y  w h i t e - t a i l e d  d e e r  o f  a b r i d g e  u n d e r p a s s ,  m u c h  l a r g e r  than 

t h a t  j u s t  d e s c r i b e d ,  o n  I n t e r s t a t e  70  w e s t  o f  B a l t i m o r e ,  Maryland 

( L e e d y ,  1 9 7 5 ) .  D e e r  h a v e  a l s o  b e e n  f o u n d  t o  u s e  u n c o n f i n e d  wooden 

b r i d g e s  w i t h  l i t t l e  o r  n o  h e s i t a t i o n  (Wood & S m i t h ,  1976). 

I t  i s  d i f f i c u l t  t o  a s s e s s  t h e  r e l e v a n c e  o f  s u c h  f i n d i n g s  t o  t h e  Aust- 

r a l i a n  f a u n a ,  b e c a u s e  d e e r  o n  o n e  h a n d  a n d  t h e  l a r g e r  A u s t r a l i a n  mamm- 

a l s  o n  t h e  o t h e r  h a v e  v e r y  d i f f e r e n t  b e h a v i o u r a l  p a t t e r n s .  The  former 

o f t e n  h a v e  w e l l - e s t a b l i s h e d ,  t r a d i t i o n a l  m i g r a t o r y  r o u t e s ,  s o  that 

t h e  a p p r o p r i a t e  l o c a t i o n s  f o r  c r o s s i n g  s t r u c t u r e s  a r e  clear. 

W h e t h e r  t h e  l a r g e  mammals  o f  A u s t r a l i a  s i m i l a r l y  f o l l o w  s e t  routes 

w h e n  m o v i n g  t h r o u g h  t h e  c o u n t r y s i d e  i s  l e s s  clear. 

B o t h  p r o p o s e d  f r e e w a y  r o u t e s  h a v e  s u b s t a n t i a l  b r i d g e s  over 

M o o n e y  Mooney  C r e e k ,  a n d  i t  w o u l d  s e e m  t h a t  t h e s e  could 

p r o v i d e  a m e a n s  f o r  w i l d l i f e  t o  s a f e l y  c r o s s  t h e  f r e e w a y  corri- 

d o r .  F o r  t h i s  t o  b e  e f f e c t i v e ,  t h o u g h ,  i t  i s  e s s e n t i a l  that 

a s  m u c h  a s  p o s s i b l e  o f  t h e  e x i s t i n g  n a t u r a l  v e g e t a t i o n  beneath 

t h e  b r i d g e  b e  r e t a i n e d .  I n  o t h e r  w o r d s ,  b r i d g e  d e s i g n  should 

m i n i m i z e  t h e  h i n d r a n c e  t o  w i l d l i f e  m o v e m e n t  b y  s t r u c t u r a l  mem- 

b e r s  o f  t h e  b r i d g e  w h i l e  a c c e s s  r o a d s ,  m a t e r i a l s  d u m p s ,  machin- 

e r y  p a r k s  e t c .  s h o u l d  n o t  b e  l o c a t e d  b e n e a t h  o r  n e a r  t o  the 

b r i d g e .  A n y  d i s t u r b e d  a r e a s  s h o u l d  b e  p r o m p t l y  revegetated. 

T o  t h e  e x t e n t  t h a t  t h e  b r i d g e  p r o p o s e d  f o r  c o r r i d o r  2 i s  40 

m e t r e s  h i g h e r  a b o v e  t h e  c r e e k  t h a n  t h a t  p r o p o s e d  f o r  c o r r i d o r  I 

( s e e  1 ) ,  i t  s h o u l d  b e  p o s s i b l e  t o  r e t a i n  m o r e  n a t u r a l  vegetation 

b e n e a t h  i t  a n d  i t s  c o n s t r u c t i o n  i s  c o n s e q u e n t l y  t o  b e  preferred. 

A t  t h e  s a n e  t i m e ,  s e r i o u s  c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  free- 

w a y - c r o s s i n g  s t r u c t u r e s  e l s e w h e r e  a l o n g  t h e  s e c t i o n  o f  freeway 

w i t h i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  o r  i t s  p r o p o s e d  Northern 

e x t e n s i o n .  F i l l s  p r o p o s e d  f o r  t h i s  s e c t i o n  c o u l d  b e  replaced 

b y  e i t h e r  b r i d g e s  o r  b o x  c u l v e r t s  o f  s u b s t a n t i a l  dimensions 

( i . e .  n o t  l e s s  t h a n  4 . 3 m  h i g h  a n d  w i d e ) .  P r e f e r e n c e  s h o u l d  be 

g i v e n  t o  s i t i n g  t h e  b r i d g e s  i n  d e e p e r  v a l l e y s ,  s o  t h a t  bridge 

c l e a r a n c e  i s  m a x i m i s e d .  T h i s  w i l l  p e r m i t  t h e  p e n e t r a t i o n  of 
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PHOTOGRAPHS 8 . 3 / 8 . 4 :  C o n t i n u o u s  v e g e t a t i o n  c a n o p y  b e n e a t h  f r e e w a y  bridge 
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e n o u g h  l i g h t  t o  m a i n t a i n  a c o n t i n u o u s  c a n o p y  o f  v e g e t a t i o n  be- 

n e a t h  t h e  b r i d g e  ( P h o t o g r a p h s  8 . 3  a n d  8 . 4 ) .  I t  i s  a l s o  essen- 

t i a l  t h a t  t h e  N o r t h  a n d  S o u t h - b o u n d  l a n e s  o f  t h e  f r e e w a y  b e  separ- 

a t e d  a t  t h e s e  c r o s s i n g  p o i n t s  b y  a b a n d  o f  n a t u r a l  v e g e t a t i o n  wide 

e n o u g h  t o  a c t  a s  a t e m p o r a r y  r e f u g e  ' f o r  c r o s s i n g  a n i m a l s .  T h i s  will 

n o t  o n l y  m i n i m i z e  t h e  w i d t h  o f  e i t h e r  t h e  b r i d g e  o r  c u l v e r t  crossing, 

c o n s i d e r e d  e s s e n t i a l  b y  R e e d  e t  a l .  ( 1 9 7 5 ) ,  b u t  m a y  a l s o  p e r m i t  glid- 

i n g  a n i m a l s  t o  move b e t w e e n  v e g e t a t i o n  o n  e i t h e r  s i d e  o f  t h e  narrower 

c a r r i a g e w a y .  T h e  p r o p o s e d  c r o s s i n g  s t r u c t u r e s  s h o u l d  b e  monitored 

a f t e r  i n s t a l l a t i o n  t o  d e t e r m i n e  t h e i r  u s e  b y  d i f f e r e n t  species. 

C o n s t r u c t i o n  o f  b r i d g e s  a c r o s s  t h e  d e e p e r  v a l l e y s  i s  d e s i r a b l e  also 

i n  t h a t  i t  m i n i m i z e s  t h e  i m p a c t  o f  t h e  f r e e w a y  b o t h  o n  t h e  creeks 

( s e e  7 . 9 . 1 )  a n d  o n  t h e  a s s o c i a t e d  v e g e t a t i o n  ( B e n s o n ,  1979). 

C o n s i d e r a t i o n  s h o u l d  a l s o  b e  g i v e n  t o  t h e  c l o s u r e  o f  t h e  Pacific 

H i g h w a y  b e t w e e n  C a l g a  a n d  K a r i o n g  e x c e p t  f o r  u s e  a s  a c c e s s  to 

p r o p e r t i e s  a l o n g  Mooney Mooney  C r e e k  a n d  f o r  f i r e - f i g h t i n g  pur- 

p o s e s .  S u c h  a m e a s u r e  w o u l d  d o  much  t o  r e n d e r  t h i s  r o a d  s a f e  to 

wildlife. 

8.5 Protection of watercourses 

8.5.1 During construction 

U n c o n t r o l l e d  e r o s i o n ,  e s p e c i a l l y  d u r i n g  c o n s t r u c t i o n  i s  likely 

t o  c a u s e  c o n s i d e r a b l e  d a m a g e  t o  t h e  a l r e a d y  h e a v i l y  impacted 

a q u a t i c  e c o s y s t e m s  o f  t h e  l o w e r  M o o n e y  Mooney  C r e e k  catchment 

( s e e  6 . 6 . 3 . 1 ) .  C o m p o n e n t s  a f f e c t e d  i n c l u d e  t h e  m a n g r o v e  stands 

c e n t r e d  o n  t h e  m o u t h  o f  P i l e s  C r e e k ,  t h e  f i s h  f a u n a  o f  Mooney 

M o o n e y  a n d  P i l e s  C r e e k s ,  t h e  o y s t e r  f a r m s  d o w n s t r e a m  f r o m  the 

s t u d y  a r e a  a n d  t h e  a q u a t i c  e c o s y s t e m s  o f  t h e  t r i b u t a r i e s  of 

P i l e s  a n d  Mooney  Mooney Creeks. 

A d e q u a t e  e r o s i o n  c o n t r o l s  a r e  m o s t  i m p o r t a n t  d u r i n g  t h e  construc- 

t i o n  p h a s e  a s  t h i s  i s  w h e n  e r o s i o n  i s  g r e a t e s t  ( s e e  7 . 4 . 1 ) .  Failure 

t o  i m p l e m e n t  a p p r o p r i a t e  c o n t r o l s  o f t e n  r e s u l t s  i n  c o s t l y  stabiliza- 

t i o n  p r o g r a m m e s  l a t e r .  Many a u t h o r s  h a v e  p r o v i d e d  g o o d  summaries 
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o f  t h e  m a n y  e r o s i o n  c o n t r o l s  a v a i l a b l e  t o  h i g h w a y  e n g i n e e r s  (Briggs, 

1 9 6 9 ;  K h a n n a ,  1 9 7 3 ;  N e b a u e r  & G o o d ,  1 9 7 3 ;  AASHTO, 1 9 7 6 ;  Quilty, 

H u n t  & H i c k s ,  1 9 7 9 ) ,  t h e  m o r e  i m p o r t a n t  o f  w h i c h  are: 

- s p e c i f i c a t i o n s  t o  c o n t r a c t o r s  s h o u l d  c l e a r l y  r e q u i r e  that 

c l e a r a n c e  o f  v e g e t a t i o n  b e  k e p t  t o  a n  a b s o l u t e  minimum, 

b o t h  t o  r e d u c e  e r o s i o n  a n d  t o  a s s i s t  i n  c o n s e r v a t i o n  of 

p l a n t  a n d  a n i m a l  c o m m u n i t i e s  ( s e e  8.2); 

- i f  t h e  c u t  a n d  f i l l  m e t h o d  o f  c o n s t r u c t i o n  m u s t  b e  used 

r e g a r d l e s s  o f  f a u n a l  c o n s i d e r a t i o n s  ( s e e  4 . 2 . 3  a n d  8.4), 

c u t  o r  f i l l  b a t t e r s  w h i c h  a r e  c o n s t r u c t e d  through/with 

s o i l / d e c o m p o s i n g  r o c k ,  s h o u l d  b e  s t a b i l i z e d  a s  soon 

a s  t h e y  r e a c h  t h e i r  f i n a l  f o r m .  S t a b i l i z a t i o n  may 

b e  d o n e  b y  m u l c h i n g  a n d  s e e d i n g  w i t h  p l a n t s  n a t i v e  to 

t h e  a r e a .  A t  l e a s t  some  o f  t h e  v e g e t a t i o n  c l e a r e d  prior 

t o  c o n s t r u c t i o n  c a n  b e  c h i p p e d  f o r  m u l c h i n g  purposes; 

- t e m p o r a r y  e r o s i o n  c o n t r o l s  s h o u l d  b e  i n t r o d u c e d  f o r  all 

a r e a s  t h a t  a r e  l i k e l y  t o  b e  e x p o s e d  f o r  l o n g  periods 

b e f o r e  t h e y  a r e  f i n a l l y  f o r m e d .  C o n t r a c t o r s  should 

s l o p e  t h e i r  e a r t h w o r k s  i n  s u c h  a w a y  t h a t  rainwater 

c a n  r u n o f f  w i t h  m i n i m a l  e r o s i o n ,  w h i l e  protective 

m u l c h i n g ,  p l a s t i c  c o v e r i n g  o r  t e m p o r a r y  s e e d i n g  should 

b e  u s e d  w h e r e  necessary; 

- a m o s t  i m p o r t a n t  e r o s i o n  c o n t r o l  d e v i c e ,  f o r  u s e  both 

d u r i n g  c o n s t r u c t i o n  a n d  f o r  s o m e  t i m e  a f t e r w a r d s ,  is 

t h e  s e d i m e n t  d e t e n t i o n  b a s i n .  A l l  r u n o f f  f r o m  road- 

w o r k s  w i t h i n  a p a r t i c u l a r  c a t c h m e n t  s h o u l d  b e  directed 

i n t o  s u c h  a b a s i n  b e f o r e  r e l e a s e  f r o m  t h e  construction 

a r e a .  W a r d ,  H a a n  & B a r f i e l d  ( 1 9 7 7 )  a n d  Q u i l t y ,  H u n t  and 

H i c k s  ( 1 9 7 9 )  d e s c r i b e  t h e  d i f f e r e n t  f a c t o r s  t o  be 

c o n s i d e r e d  i n  d e s i g n i n g  a n  a p p r o p r i a t e  structure; 

- a l l  d r a i n s ,  t e m p o r a r y  o r  p e r m a n e n t ,  s h o u l d  b e  stabilised 

i m m e d i a t e l y  a f t e r  c o n s t r u c t i o n  a n d ,  i f  s t e e p ,  provided 
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w i t h  e n e r g y  d i s s i p a t o r s .  S t a b i l i z a t i o n  c a n  b e  d o n e  by 

s e e d i n g  w i t h  n a t i v e  p l a n t s ,  f o l l o w e d  b y  m u l c h i n g ,  o r  - 

o n  s t e e p e r  g r a d e s  - t h r o u g h  t h e  u s e  o f  j u t e  m e s h  and 

b i t u m e n .  I t  i s  e s s e n t i a l  t h a t  a l l  d r a i n s  h a v e  enough 

c a p a c i t y  t o  c o n t a i n  p r e d i c t e d  r u n o f f ,  s i n c e  overtopping 

m a y  c a u s e  s e r i o u s  erosion; 

- e v e r y  e f f o r t  s h o u l d  b e  m a d e  t o  r e t a i n  a s  m u c h  o f  t h e  vege- 

t a t i o n  a l o n g s i d e  t h e  c r e e k s  a s  p o s s i b l e .  T h i s  vegetation 

a c t s  a s  a t e m p e r a t u r e  c o n t r o l  d u r i n g  w a r m  s u m m e r  months 

w h e n  w a t e r  t e m p e r a t u r e s  may o t h e r w i s e  e x c e e d  t h o s e  toler- 

a b l e  b y  a q u a t i c  o r g a n i s m s .  I t  a l s o  p r o v i d e s  a n  important 

h a b i t a t  f o r  a q u a t i c  a n d  t e r r e s t r i a l  insects; 

- f r e q u e n t  f o r d i n g  o f  l i v e  s t r e a m s  w i t h  c o n s t r u c t i o n  equip- 

m e n t  s h o u l d  b e  a v o i d e d  a n d ,  w h e r e  n e c e s s a r y ,  temporary 

b r i d g e s  o r  o t h e r  s t r u c t u r e s  s h o u l d  b e  used; 

- D i s u s e d  b o r r o w  o r  w a s t e  p i t s  s h o u l d  b e  f i n i s h e d  and 

s t a b i l i s e d  s o  t h a t  t h e y  d o  n o t  erode; 

- c a t c h  d r a i n s  s h o u l d  b e  c o n s t r u c t e d  a b o v e  t h e  proposed 

s i t e s  f o r  c u t  b a t t e r s ,  t o  p r e v e n t  r u n  o f f  from 

b e y o n d  e a c h  b a t t e r  r e a c h i n g  t h e  e x p o s e d  surface. 

T h e s e  d r a i n s  s h o u l d  b e  c o n s t r u c t e d  a s  n e a r  t o  the 

t o p  e d g e  o f  t h e  p r o p o s e d  c u t s  a s  p o s s i b l e  t o  ensure 

max imum c o n t r o l  o f  e x t r a n e o u s  runoff; 

- f i l l  b a t t e r s  s h o u l d  b e  p r o t e c t e d  f r o m  g u l l y i n g ,  caused 

b y  u n c o n t r o l l e d  r u n o f f  d u r i n g  c o n s t r u c t i o n ,  b y  retaining 

a n  e a r t h  b a n k  a l o n g  t h e  t o p  e d g e  o f  t h e  f i l l  t o  direct 

r u n o f f  t o  a s a f e  outlet; 

- c u l v e r t s ,  i f  i n s t a l l e d ,  s h o u l d  b e  w i d e  e n o u g h  t o  carry 

t h e i r  f l o w  a t  l o w  v e l o c i t i e s .  T h e i r  o u t l e t s  s h o u l d  be 

s u i t a b l y  d e s i g n e d  t o  p r e v e n t  g u l l y  erosion; 

- a d e q u a t e  s a n i t a t i o n  f a c i l i t i e s  s h o u l d  b e  p r o v i d e d  for 

c o n s t r u c t i o n  workers. 
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8.5.2 After  construction 

S e v e r a l  p r e c a u t i o n s  s h o u l d  s t i l l  b e  t a k e n  t o  c o n t r o l  e r o s i o n  from 

t h e  f r e e w a y  a f t e r  c o n s t r u c t i o n .  A p a r t  f r o m  t h e  c o n t i n u e d  u s e  of 

s e d i m e n t  c o n t r o l  b a s i n s  u n t i l  d i s t u r b e d  a r e a s  h a v e  s t a b i l i s e d ,  the 

f o l l o w i n g  m e a s u r e s  m a y  b e  adopted: 

- a f t e r  c o n s t r u c t i o n  i s  c o m p l e t e  a w i n d r o w  o r  e a r t h  bank 

s h o u l d  b e  f o r m e d  o n  t h e  t o p  o f  f i l l  b a t t e r s  t o  direct 

r o a d  r u n o f f  t o  d r a i n a g e  c h a n n e l s  w h i c h  w i l l  c a r r y  water 

t o  s a f e  d i s p o s a l  areas; 

- t o  q u o t e  N e b a u e r  & G o o d  (1973): 

" I t  i s  e s s e n t i a l  t h a t  t h e  i m p o r t a n t  r o l e  p l a y e d  by 

v e g e t a t i o n  i n  t h e  s t a b i l i z a t i o n  o f  t h e  r o a d  batters, 

d r a i n s  a n d  c u l v e r t  o u t l e t s  a n d  i n l e t s  b e  recognized 

b y  a l l  a u t h o r i t i e s  a n d  w o r k e r s  i n v o l v e d  w i t h  road 

maintenance". 

R e g u l a r  s u r v e i l l a n c e  o f  t h e  r o a d w a y  s h o u l d  b e  m a d e  for 

e v i d e n c e  o f  e r o s i o n .  T h i s  i s  e s p e c i a l l y  important 

i f  u n f i n i s h e d  e a r t h w o r k s  r e m a i n  i n  a n t i c i p a t i o n  of 

f u t u r e  c o n s t r u c t i o n  ( s e e  7 . 4 . 2 ) .  S p o t  reseeding 

o f  e r o d i n g  a r e a s  m a y  b e  necessary 

8.5.3 Hydrological impacts 

T h e  h y d r o l o g i c a l  i m p a c t s  d e s c r i b e d  i n  s e c t i o n  7 . 6  c o u l d  b e  lessen- 

e d  b y  m o r e  j u d i c i o u s  u s e  o f  t h e  c u t  a n d  f i l l  m e t h o d  o f  r o a d  con- 

s t r u c t i o n ,  e s p e c i a l l y  i n  f a u n a l l y  s i g n i f i c a n t  a r e a s .  Bridges 

r a t h e r  t h a n  f i l l s  s h o u l d  b e  u s e d  t o  c r o s s  w a t e r w a y s  w h e r e v e r  possible. 

I f  f i l l s  a r e  u n a v o i d a b l e ,  t h e y  s h o u l d  b e  w e l l - p r o v i d e d  w i t h  pipes 

b e n e a t h  t h e  f r e e w a y  s o  t h a t  e x i s t i n g  p a t t e r n s  o f  w a t e r  m o v e m e n t  are 

m o d i f i e d  a s  l i t t l e  a s  possible. 
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8.6 Localised dispersal of runoff 

T h e  d e s i r a b i l i t y  o f  t h e  c u r r e n t  p r a c t i c e  o f  d i r e c t i n g  m o s t  runoff 

w a t e r s  f r o m  t h e  h i g h w a y  i n t o  n e a r b y  w a t e r c o u r s e s  i s  questioned. 

I d e a l l y  t h e  w a t e r  r e g i m e s  o f  t h e s e  w a t e r c o u r s e s  s h o u l d  b e  unaltered 

b y  h i g h w a y  c o n s t r u c t i o n .  I n  p r a c t i c e  t h e  a d d i t i o n a l  v o l u m e s  of 

w a t e r  f r o m  h i g h w a y  r u n o f f  c a n  c a u s e  s c o u r i n g  o f  t h e  c r e e k  b e d s  and 

e r o s i o n  o f  t h e i r  b a n k s .  I n  a d d i t i o n ,  h i g h w a y  r u n o f f  introduces 

v e h i c l e - r e l a t e d  p o l l u t a n t s  a n d  a c c i d e n t a l l y - s p i l l e d  m a t e r i a l s  into 

t h e  c r e e k  e c o s y s t e m  a n d ,  t h r o u g h  t h e m ,  i n t o  a q u a t i c  e c o s y s t e m s  in 

g e n e r a l  ( s e e  4 . 2 . 5 ) .  A l t h o u g h  t h e  i m p a c t s  o f  t h e s e  p o l l u t a n t s  on 

t h e  n a t u r a l  e n v i r o n m e n t  a r e  s t i l l  u n k n o w n  ( e . g .  S o l o m o n ,  1974); 

H o p k i n s ,  1 9 7 6 ) ,  t h e y  w i l l  m o s t  l i k e l y  b e  adverse. 

I t  m a y  b e  p r e f e r a b l e ,  t h e n ,  t o  d i s p e r s e  r u n o f f  w a t e r s  a t  stable 

l o c a t i o n s  a l o n g s i d e  t h e  h i g h w a y  w h e r e  i t  c a n  f i l t e r  i n t o  the 

s o i l .  S u i t a b l e  s t r u c t u r e s  f o r  t h i s  p u r p o s e ,  incorporating 

e n e r g y  d i s s i p a t o r s  a t  t h e i r  l o w e r  e n d ,  a r e  a l r e a d y  i n  u s e  on 

t h e  e x i s t i n g  f r e e w a y  ( P h o t o g r a p h s  8 . 5  a n d  8.6). 

A n o v e l  a p p r o a c h  t o  t h e  p r o b l e m  o f  h i g h w a y  r u n o f f  i s  'ecologi- 

c a l  p a v i n g '  ( G r o v e r ,  H o i b e r g ,  H a i g h  & T h e l e n ,  1 9 7 2 ;  A n o n ,  1974). 

T h i s  p a v i n g  c o n s i s t s  o f  a r e l a t i v e l y  t h i n  l a y e r  o f  gap-graded 

a s h p h a l t  o v e r  a d e e p  b a s e  o f  p e r m e a b l e  m a t e r i a l  t h a t  allows 

w a t e r  t o  p a s s  t h r o u g h  t o  t h e  s u b g r a d e .  By  p e r m i t t i n g  water 

t o  p e r c o l a t e  d i r e c t l y  i n t o  t h e  s o i l ,  t h e  p o r o u s  s y s t e m  reduces 

t h e  a m o u n t  o f  c u r b i n g  a n d  d r a i n s  n e c e s s a r y ,  r e d u c e s  pollution 

a n d  a l l o w s  m o r e  n o r m a l  r e c h a r g e  o f  t h e  w a t e r  t a b l e .  T h e  appli- 

c a t i o n  o f  t h i s  c o n c e p t  t o  h i g h w a y s  c o u l d  p r o v e  a m o s t  innovative 

step. 

8.7 Fire 

M i t i g a t i o n  o f  t h e  i m p a c t  o f  t h e  f r e e w a y  o n  t h e  i n t e r a c t i o n  between 

w i l d l i f e  a n d  f i r e  i n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  m a y  b e  achieved 



PHOTOGRAPHS 8 . 5 / 8 . 6 :  W a t e r  r u n o f f / e n e r g y  d i s s i p a t o r  s t r u c t u r e s  installed 

b e s i d e  e x i s t i n g  freeway 



- 1 7 9  - 

i n  s e v e r a l  w a y s .  T h e  i n c r e a s i n g l y  i s o l a t e d  n a t u r e  o f  t h e  P a r k  has 

n e c e s s i t a t e d  t h e  n e e d  t o  a c t i v e l y  m a n a g e  t h e  e f f e c t s  o f  f i r e  and, 

f o r  t h i s  r e a s o n ,  t h e  N a t i o n a l  P a r k s  a n d  W i l d l i f e  S e r v i c e  has 

p r e p a r e d  a f i r e  m a n a g e m e n t  p l a n  f o r  t h e  P a r k  ( B .  V i l e ,  p e r s .  comm.). 

C l e a r l y  t h e  s u c c e s s  o f  t h i s  p l a n  r e q u i r e s  t h e  p r o m p t  c o n t r o l  of 

f i r e s  o r i g i n a t i n g  f r o m  b o t h  t h e  e x i s t i n g  P a c i f i c  H i g h w a y  a n d  the 

p r o p o s e d  f r e e w a y ,  w h i c h e v e r  r o u t e  i s  adopted. 

An a l m o s t  i d e n t i c a l  s i t u a t i o n  e x i s t s  a l o n g  t h e  w e s t e r n  b o u n d a r y  of 

K u - r i n g - g a i  C h a s e  N a t i o n a l  P a r k ,  w h i c h  a d j o i n s  e x t e n s i v e  urban 

a r e a s ,  r o a d s  a n d  a r a i l w a y .  T h e  d e v e l o p m e n t  o f  a c o n t r o l l e d  burn- 

i n g  f i r e  p o l i c y  f o r  t h i s  b o u n d a r y  h a s  p r o v i d e d  a n  e f f e c t i v e  barrier 

t o  u n p l a n n e d  f i r e s  e m a n a t i n g  f r o m  o u t s i d e  t h e  P a r k  ( W e i r ,  1978). 

C l e a r l y  a p o l i c y  o f  c o n t r o l l e d  b u r n i n g  a l o n g  b o t h  t h e  existing 

a n d  p l a n n e d  f r e e w a y  s e c t i o n s  i s  m o s t  d e s i r a b l e  a n d  s h o u l d  be 

d e v e l o p e d  i n  c o n j u n c t i o n  w i t h  t h e  N a t i o n a l  P a r k s  a n d  Wildlife 

Service. 

S e c o n d l y ,  t h e  o p p o r t u n i t y  s h o u l d  e x i s t  f o r  w i l d l i f e  t o  move 

b e t w e e n  B r i s b a n e  W a t e r  N a t i o n a l  P a r k  a n d  t h e  proposed 

n o r t h e r n  e x t e n s i o n  i n  r e s p o n s e  t o  b o t h  f i r e  a n d  d r o u g h t .  The 

s u g g e s t i o n s  f o r  w i l d l i f e  c r o s s i n g  p o i n t s  a l o n g  t h e  proposed 

f r e e w a y  o u t l i n e d  i n  s e c t i o n  8 . 3  i n  r e s p e c t  o f  population 

v i a b i l i t y  s h o u l d  m e e t  t h i s  need. 

T h i r d l y ,  i n  t h e  e v e n t  o f  t h e  f r e e w a y  b e i n g  c o n s t r u c t e d  along 

c o r r i d o r  2 ,  c a r e f u l  c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  closing 

t h e  P a c i f i c  H i g h w a y  b e t w e e n  C a l g a  a n d  K a r i o n g  t o  g e n e r a l  traffic 

( s e e  a l s o  8 . 4 ) .  T h i s  move s h o u l d  c o n s i d e r a b l y  l e s s e n  t h e  incidence 

o f  r o a d - r e l a t e d  f i r e s  i n  t h a t  a r e a  ( s e e  7.7.2). 

F i n a l l y ,  t r a f f i c  a u t h o r i t i e s  s h o u l d  b e  p r e p a r e d  t o  c l o s e  the 

f r e e w a y  s h o u l d  s e v e r e  f i r e s  f o r c e  w i l d l i f e  o n t o  t h e  f r e e w a y .  A 

p r e c e d e n t  f o r  t h i s  k i n d  o f  a c t i o n  w a s  c r e a t e d  i n  W e s t  Germany 

i n  1 9 7 5 ,  w h e n  a n  e x p r e s s w a y  i n  B a v a r i a  w a s  c l o s e d  f o r  a b o u t  eight 

h o u r s  w h i l e  t h o u s a n d s  o f  t o a d s  c r o s s e d  s a f e l y  t o  t h e i r  breeding 

g r o u n d s  ( A n o n . ,  1975b). 
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8.8 Dust control 

T h e  c o n t r o l  o f  d u s t  d u r i n g  c o n s t r u c t i o n  i s  d e s i r a b l e  b o t h  for 

e n v i r o n m e n t a l  r e a s o n s  ( s e e  4 . 4 . 4 )  a n d  f o r  t h e  c o m f o r t  o f  con- 

s t r u c t i o n  s t a f f .  R e g u l a r  s p r i n k l i n g  w i t h  w a t e r  i n  dusty 

a r e a s  d u r i n g  d r y  p e r i o d s  s h o u l d  a d e q u a t e l y  c o n t r o l  t h i s  problem. 

8.9 Disposal of construction wastes 

C o n s t r u c t i o n  a c t i v i t i e s  u s u a l l y  i n v o l v e  q u a n t i t i e s  o f  f u e l s  and 

m a t e r i a l s  t o x i c  t o  b o t h  w i l d l i f e  a n d  p l a n t s .  A p p r o p r i a t e  recog- 

n i t i o n  o f  t h e s e  d a n g e r s  s h o u l d  b e  e s t a b l i s h e d  t h r o u g h  project 

s p e c i f i c a t i o n s ,  r e g u l a t i o n s ,  p e r m i t s  o r  o t h e r w i s e  t o  safeguard 

a g a i n s t  u n d e s i r a b l e  spillage. 

C o n s t r u c t i o n  w a s t e s  s h o u l d  b e  p l a c e d  i n  a r e a s  w h e r e  t h e r e  i s  no 

l i k e l i h o o d  o f  t r a n s p o r t a t i o n  b y  g r o u n d w a t e r  a w a y  f r o m  t h e  disposal 

site. 
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APPENDIX 1 :  S t u d y  s i t e s :  n a p  references 

T h e  map r e f e r e n c e s  b e l o w  r e f e r  t o  t h e  C e n t r a l  Mapping 

A u t h o r i t y  o f  New S o u t h  W a l e s  maps: 

GUNDERMAN: 9 1 3 1 - 1 1 1 - S  F i r s t  E d i t i o n  1 : 2 5 0 0 0  s e r i e s  N . S . W .  (Gun.). 

GOSFORD : 9 1 3 1 - 1 1 - S  F i r s t  E d i t i o n  1 : 2 5 0 0 0  s e r i e s  N . S . W .  (Gos.). 

S i t e  Number AMG Map Reference 

1.1 Gun: 34709677 

1.2 Gun: 34739660 

1.3 Gun: 34989680 

1.4 Gun: 35189684 

1.5 Gun: 35969706 

1.6 Gun: 36109743 

1.7 Gun: 36449710 

1.8 Gun: 36779716 

1.9 Gun: 37109722 

1.10 Gos: 37509733 

1.11 Gos: 38689742 

1.12 Gos: 38979746 

1.13 Gos: 39279745 

1.14 Gos: 39509756 

1.15 Gos: 40149805 

1.16 Gos: 40669929 

1.16A Gos: 40909944 

1.17 Gos: 40979965 

2.1 Gun: 35549953 

2.2 Gun: 35889946 

2.3 Gun: 36249943 

2.4 Gun: 36649936 

2.5 Gun: 37109930 

2.6 Gos: 37469932 

2.7 Gos: 37619920 

2.8 Gos: 37749920 
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2.9 Gos: 38089940 

2.10 Gos: 38109930 

2.11 Gos: 38449906 

2 . 1 2  
- 

Gos: 38589893 

2.13 Gos: 38639889 



APPENDIX 2: Study sites: physical  and botan ica l  a t t r i b u t e s  ( a f t e r  Benson, 1979) 

Comnunity Structure 
Study 
Site 

Elev. 

(m) Geol Geom Aspect Slope Soil Stone or 
Bare 

Canopy 
Height 

Canopy 
Cover 

Shrub Cover Dominant Tree Species Dominant Understorey Species 

1. CLOSED-FOREST 1.2 

1.4 

2.10 

70 

70 

40 

HSs . 

HSs 
N.G. 

N.G. 

C 150°(SSE) 
. 

C. 120°(ESE) 

C. 2600(6) 

24° 

140 

220 

D y: 
MS over 
a 
S.C. 

Dy: mS 
over S.C. 

Dy: L.S. 
over S.C. 

22 

25 

20 

76 

72 

82 

Mid-dense 

Open 

Open 

E .  d e a n ,  A .  f l o r i b u n d a  with 
C .  t o r u l o s a  and EankNousia myrtifolia 

E .  d e a n i i ,  A .  f l o r i b u n d a ,  Syncarpia 
g l o m u l i f e r a  and sackhouala myrtifolia 
D o r y p h o r a  s a s s a f r a s s ,  Syxygium 
c o o l m i n i a n u m ,  C e r a t o p e t a l u m  apetalum 

T r o m h o c a r p a  l a u r i n a ,  C e r a t o p e t a l u m  apetalum, 
B l e c h n u m  c a r t i l a g i n u m ,  C u l c i t a  dubia 

T r o c h o c a r p a  l a u r i n a ,  r h o s : o d a  australis 

S y n o u m  g l a n d u l o s u m ,  D o r y p h o r a  sassafrass, 
B l e c h n u m  cartilaginum 

e. OPEN-FOREST, 
moist understorey, 

Type A 

Type B 

1.1 

1.8 

1.5 

1.6 

2.6 

100 

20 

60 

50 

30 

HSs 

H.Ss 

HSs 

N.G. 
with 
Hss 
blocks 

N.G. 
Hss. 
blocks 

S 180°(S) 

S 225° 
Co 
C. 

S 900(E) 

30°(NNE) 

110°(ESE) 

10 

20° 

220 

„ 

230 

Dy: m5 
over  S.C. 

LS 

mSL. 

Dy: S.L. 
mC 

Dy: m5 
over C 

10 

25 

20 

20 

25 

20 

58 

42 

58 

60 

46 

Dense 

Mid-Dense 

Open 

Open 

Open 

E .  p i p e r i t a ,  A .  c o s t a t a  With 
E .  pellita 

E .  p i p e r i t a ,  A .  c O s t a t a  with 

E .  umbra 

A .  f l o r i b u n d a ,  C .  torulosa 

A. f l o r i b u n d a ,  C .  torulosa 

A .  f l o r i b u n d a ,  C .  t o r u l o s a  with 

E .  deanii 

G r e v i l l e a  l i n e a r i f o l i a ,  P u l t e n a e a  f l e x i l i s ,  leptospermum 
f l a v e s c e n s ,  X a n t h o r r h o e a  a r b o r e a , L a s i o p e t a l u m  ferrugineum 

T r i s t a n i a  l a u r i n a ,  C e r a t o p e t a l u m  g u m m i f e r u m ,  Culcira 
P h y l l o t a  p h y l i c o i d e s ,  S c h a m o m e r i a  ovata 

C i s s u s  h y p o g l a u c a ,  C u l c i t a  d u b i a ,  T h e m e d a  australis, 
F i c u s  rubiginosa 

I m p e r a t a  c y l i n d r i c a ,  P t e r i d i u m  e s c u l a t u m ,  H i b b e r t a a  scandens, 
D o o d i a  aspera 

T r i s t a n i a  l a u r i n a ,  C u l c i t a  d u b i a ,  T h e m e d a  australls 

3. OPEN FOREST, 
d ry  understorey 1.3 

1.7 

1.11 

120 

60 

80 

HSs. 

HSs 

HSs 

S. 130°(SE) 

S 310°(NW) 

C Goo) 

0 

23° 

230 
sides of 
creek 

niS 

mS 

Dy. mS 
over SC 

30 

40 

15 

15 

12 

23 

60 

38 

46 

Dense 

Open 

Mid-dense 

A. c o s t a t a ,  E .  gummifera 
S y n c a r p l a  glomulifera 

E .  p i p e r i t a ,  E .  p u n c t a t a  with 
E .  gummafera 

E .  p i p e r i t a  on creek side. 
T r i s t a n i a  n u r i f o l i a  a n d  Ceratopetalum 
a p e t a l u m  i n  creek 

P h y l l o t a  p h y l l i c o i d e s ,  D i l l e y n i a  floribunda, 
X a n t h o r r h o e a  arborea 

P u l t e n a e a  f l e x i l i s ,  E n t o l a s l a  stricta, 
P t e r i d i u m  esculentum 

A . C . 1 4  o x y c e d r u s ,  S t I c h e r u s  flabellatus, 
G l e i c h e n i a  rupestris 
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APPENDIX 2: Study s i t es :  physical and botanical a t t r i b u t e s  ( a f t e r  Benson, 1979) (Continued) 

Community Structure Study Elev. 
S i te  (m) Geol Aeon Aspect Slope Soi l  % Rock, Canopy Canopy hrob Cover Dominant Tree Species Dominant Understorey Species 

Stone o r  Height Cover 
Bare 

7. CLOSED HEATH 
B a n k s i a  ericifoJia/ 

Hakea spp. 

1.10 130 HSs R 0°(N) 30 mS 
skeletal 

6 l s  Dense E .  haemas toma/E .  gummdfera 

1.15 170 HSs R 330°(NNW) 2° Met OS 30 7 
1.17 165 ASS R 220° 

2.1 180 HSs RS 230°(SW) 10° mS 
skeleta l  15 

2.12 130 HSs R 90°(F) 4 m5 
ske le ta l  15 

A. ROCK OUTCROPS HSs 
with pockets o f  low scrub 

ske le ta l  mS Usually 
50% 

Open 

Mid-dense 

Dense 

H a n k s i a  e r i c i f c l i a .  SPA • R e s n o  dimor;:hus 

E .  haemastome Hakea t e r e t i f o l  H a n k s i  a e r a c , f o l a a ,  Schoenus  spp. 

Variable 
usually 
dense i n  hollows 

H a n k s i a  e r i c i f o l i a ,  Leptospermum 
LepLOCt i rpUS  tenaY 

B a n k s i a  e r i c i f o l d a ,  Hakea c e r e t y f o l i a ,  H e s t i a  fastig.a 
Kunkea  c a p i t a t a  

Haeckea b r e v i f a l i a ,  B a r w i n i a  s p p . ,  Restio spp., 
G e n o a  G i n o  Spp. w i th  Epacrids 

9. SEDGELA110 I.16A 160 HSs S 20°(N1IE) 4 OS Open Dominated by a number o f  sedges and graminoids 
including R e s t i o  f a s t i g i a t u s ,  Schoenus.brevifo,,ids, 
SmpOd iSr .a rcznus .  G-r4n35,h0e0,, 

Community Structure - based on Specht (1970) Soil: 

Elev. (m) - Elevation (meters) D - duplex 

Geol. - Geology Y - yellow 

HSs - Hawkesbury Sandstone 1 - light 

N.G. - Narrabeen Group on - medium 

A - Alluvium 5 - Sand 

C - Clay 

Geom. - Geomorphology L - Loam 

R _ Ridge A - Alluvium 

S - Slope o f  Valley 0 - Organic 
C - Creek 

F - River flats 

Canopy Height - Height i n  meters of 
dominant canopy 
cover. 

Canopy Cover - Projected foliage 
cover as per 
centage. 

E - Edoalyptus 

A - Angophora 

C - Casuarina 



APPENDIX 2: Study s i t e s :  physical  and botan ica l  attributes ( a f t e r  Benson, 1979) (Continued) 

Coomunity Structure Study 
Site 

Elev. 
(m) Geol Geom Aspect Slope Soil % Rock, 

Stone or 
Bare 

Canopy 
Height 

Canopy 
Cover 

Shrub Cover 

3 .  OPEN-FOREST 
d r y  understorey 

1.13 130 HSs East bank 
o f  Creek 
C 

260°(w) 180 Dy. 

mS-1SC 
5 15 50 Mid-dense 

t o  dense 

(Continued) 
2.5 80 HSs S 

near C 

190°(S) 14° Dy 
mS-LSC 

13 28 Mid-dense 

2.8 ZO ND S 

n e a r  base 

270°(14) 230 OysmS 
o v e r  SC 

15 20 54 Open 

2.9 90 NG s 180(5) 250 Dy. 

mS over SC 
10 27 52 Open 

4 LOW OPEN-FOREST 2.7 5 A AS 8 56 Sparse 

C a s u a r i n a  glauca 

5 .  LOW OPEN-FOREST 

d r y ,  t a l l ,  dense under- 
storey 

1.16 170 HSs R 340°(N) 2° Y e l l o w  earth 
mS-LCS 

10 44 Dense 

6. LOW OPEN-FOREST/LOW WOODLAND 
d r y  understorey 1.9 80 HSs SC 270°(14) 110 mS 

skeletal 
50 10 42 Open 

1.12 130 HSs RS 240°(WSW) 70 mS 
skeletal 

15 10 32 Mid-dense 

1.14 150 HSs R 310°(NW) 30 mS 
skeletal 

25 8 6 Open 

2.2 200 HSs R 10(S) 80 mS 
skeletal 

20 10 36 

2.3 170 HSs RS 500(NE) 70 mS 
skeletal 

35 9 34 Mid-dense 

2.4 160 HSs R 60°(ENE) 90 Dy 
mS-ISO 

10 9 46 Dense 

2.11 140 HSs R 90(,) 80 mS 
skeletal 

10 11 32 Dense 

D o m i n a n t  T r e e  S p e c i e s  D o m i n a n t  U n d e r s t o r e y  Species 

E .  p i p e r i t a ,  A n g o p h o r a  c o s t a t a  L e p t o s p e r m u m  f l a v e s c e n s ,  B a u e r a  rubioides, 
G l e i c h e n i a  d i c a r p a ,  L e p y r o d i a  scariosa 

e. p i p e r i t a ,  B a n k s i a  s e r r a t a  a n d  P h y l l o t a  p h y l l i c o i d e s ,  X a n t h o r r h o e a  arborea, 
S y n c a r p i a  g l o m u l i f e r a  L e p t o s p e r m u m  f l a v e s c e n s ,  I m p e r a t a  cylindrica 

a .  f l o r i b u n d a ,  C .  t o r u l o s a  T h e m e d a  a u s t r a l i s ,  D o d o n a e a  triguetra, 
K e n n e d i a  rubicunda 

A .  f l o r i b u n d a ,  E .  p a p e r i t a  C u l c d t a  d u b i a ,  P u l t e n a e a  f l e x i l i s ,  P t e r a d l u m  esien 
C .  t o r u l o s a  tun 

C .  g l a u c a ,  M e l a l e u c a  styphelioides J u n c u s  s u p . ,  B a u m e a  j u n c e a ,  A g r o s t i s  avenaceus, 
V i o l a  hederacea 

E .  c a p i t e l l a t a ,  E .  g u m m d f e r a ,  B a n k s i a  L e p t o s p e r m u m  a t t e n u a t u m ,  P e t r o p h a l e  pulchella, 
s e r r a t a  w i t h  E .  h a e m a s t o m a  L e p y r o d i a  scariosa 

A .  c o s t a t a ,  E .  u m b r a  w i t h  E. e x i m i a ,  B a n k s i a  s e r r a t a ,  X a n t h o r r h o e a  media 
E .  gumnifera 

E. g u a m d f e r a ,  E .  h a e m a s t o m a  w i t h  L e p t o s p e r m e r n  a t t e n u a t u m ,  D i l l w y n i a  floribunda, 
E .  u m b r a  L e p y r o d i a  scariosa 

E .  h a e m a s t o m a  w i t h  B a n k s i a  s e r r a t a  A .  h i s p j d u l a ,  X a n t h o r r n o e a  media, 
X y r i s  g r a c i l i s ,  L e p y r o d i a  scariosa 

B a n k s i a  s e r r a t a ,  E .  g u n m d f e r a ,  E .  p i p e r i t a  A n i s o p o g o n  a v e n a c e u s ,  t o m a n d r a  spp. 

E . .  u m b r a ,  E .  g u m m i f e r a  B a n k s i a  e r i c i f o l i a ,  H a k e a  t e r e t i f o l r a  w i t h  various 
graminoids 

E .  g u n m d f e r a ,  E .  u m b r a  D i l l w y n i a  r e t o r t a ,  X a n t h o r r h o e a  media, 
B a n k s i a  s e r r a t a  L e p y r o d i a  scariosa 

E . s u n c t a t a ,  E .  u m b r a ,  E .  e x i n d a  D i l l w y n i a  f l o r i b u n d a ,  H a k e a  teretifolia, 
S n t o l a s i a  s t r i c t a ,  A c a c i a  oxycedrus 

• • 
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APPENDIX  3: B i rd  species check l i s t  

NOTE: Species observed in  study a r e a  b u t  n o t  w i t h i n  c o r r i d o r s  a r e  s i m p l y  listed 

L i t t l e  Pied Cormorant P h a l a c r o c o r a x  melanoleucos 

Black Cormorant P .  earbo 

L i t t l e  Black Cormorant p. sulcirostris 
White-necked Heron A r d e a  pacifica 

White-faced Heron A .  novaehollandiae 

Nankeen Night  Heron N y c t i c o r a x  caledonicus 

Mangrove Heron B u t o r i d e s  striatus 

6 l a c k  D u c k  A n a s  superciliosa 

' W o o d  D u c k  C h e n o n e t t a  jubata 

Whis t l i ng  K i t e  H a l i a s t u r  sphenurus 

Col lared Sparrowhawk A c c i p i t e r  cirrhocephalus 

White-breasted Sea Eagle H a l i a e t u s  leucogaster 

Brown Quail C o t t . r n i x  australis 

Painted Button Quail T u r r i x  varia 

Spur-winged Plover V a n e l l u s  m i l e s  novaehollandiae 

S i l v e r  Gull L a r u s  novaehollandiae 

Topknot Pigeon L o p h o l a i m u s  antarcticus 

Spotted Turt ledove S t r e p t o p e l i a  chinensis 

Peaceful Dove G e o p e l i a  striate 

Common Bronzewing P h a p s  chalcoptera 

Crested Pigeon O c y p h a p s  lophotes 

Wonga Pigeon L e u c o s a r c i a  melanoleuca 

Glossy Black Cockatoo C a l y p t o r h y n c h u s  lathami 

Y e l l o w - t a i l e d  Black Cockatoo C .  funereus 

Gang-gang Cockatoo C a l l o c e p h a l o n  fimbriatum 

Sulphur-crested Cockatoo C a c a t u a  galerita 

Rainbow Lo r i kee t  T r i c h o g l o s s u s  haematodus 

King Par ro t  A l i s t e r u s  scapularis 

Crimson Rosella P l a t y c e r c u s  elegans 

Eastern Rosella P. eximius 
Red-rumped Par ro t  P s e p h o t u s  haematonotus 

Brush Cuckoo C u c u l u s  variolosus 

Fan- ta i l ed  Cuckoo c .  pyrrhophanus 
Golden Bronze Cuckoo C h r y s o c o c c y x  l u c i d u s  plagosus 

Indian Koel E u d y n a m y s  scolopacea 

Pheasant Coucal C e n t r o p u s  phasianinus 

Boobook Owl N i n o x  novaeseelandiae 

Tawny Frogmouth P o d a r g u s  strigoides 

Owlet N i g h t j a r  A e g a t h e l e s  cristatus 

White- throated N i g h t j a r  C a p r i m u l g u s  mystacalis 

Sp ine - ta i l ed  S w i f t  H i r u n d a p u s  caudacutus 

Azure K ing f i she r  C e y x  azureus 

Laughing Kookaburra D a c e l o  gigas 

Sacred K ing f i she r  H a l c y o n  sancta 

D o l l a r  B i r d  E u r y s t o m u s  orientalis 

Superb Ly reb i rd  M e n u r a  novaehollandiae 

Welcome Swallow H i r u n d o  neoxena 

C o r r i d o r  I 

AB BC 

C o r r i d o r  2 

DE EC 

X 

x* 
X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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APPENDIX 3: Bird species check l is t  (Continued) 

Species 

Richard's P i p i t  A n t h u s  novaeseelandiae 

Black-faced Cuckoo-shrike C o r a c i n a  novaehollandiae 

Cicada Bird C o r a c i n a  tenuirostris 

Scaly Thrush Z o o t h e r a  dauma 

Scarlet Robin P e t r o i c a  multicolor 

Eastern Yellow Robin E o p s a l t r i a  australis 

Jacky Winter M i c r o e c a  leucophaea 

Rufous Whist ler P a c h y c e p h a l a  rufiventris 

Golden Whistler P .  pectoralis 

Grey Shrike-thrush C o l l u r i c i n c l a  harmonica 

Black-faced Monarch M o n a r c h a  melanopsis 

Leaden Flycatcher M y i a g r a  rubecula 

*Rufous Fantail R h i p i d u r a  rufifrons 

Grey Fantail R .  fuliginosa 

W i l l i e  Wagtail R .  leucophrys 

Eastern Whipbird P s o p h o d e s  olivaceus 

*Spotted Quail-thrush C i n c l o s o m a  punctatum 

Superb Blue Wren M a l u r u s  cyaneus 

Variegated Wren M. lamberti 

Southern Emu Wren S t i p i t u r u s  malachurus 

Rock Warbler O r i g m a  solitaria 

Large-bi l led Scrubwren S e r i c o r n i s  magnirostris 

Yellow-throated Scrubwren S .  cit.reogularis 

White-browed Scrubwren S .  frontalis 

Chestnut-rumped Hylacola S .  pyrrhopygius 

Brown Thornbi l l  A c a n t h i z a  pusilla 

Buff-rumped Thornbi l l  A .  reguloides 

Str ia ted Thornbi l l  A .  lineata 

Yellow-rumped Thornbi l l  A .  chrysorrhoa 

Brown Warbler G e r y g o n e  mouki 

White-throated Warbler G. o/ivacea 
Orange-winged S i t e l l a  D a p h o e n o s i t t a  chrysoptera 

White-throated Treecreeper c l imacter is  leucophaea 
Red-browed Treecreeper C .  erythrops 

L i t t l e  Watt lebird A n t h o c h a e r a  chrysoptera 

Noisy Fr ia rb i rd  P h i l e m o n  corniculatus 

Bell Miner M a n o r i n a  melanophrys 

Lewin's Honeyeater M e l i p h a g a  lewinii 

Yellow-faced Honeyeater L i c h e n o s t o m u s  chrysops 

White-eared Honeyeater L .  leucotis 

Brown-headed Honeyeater M e l i t h r e p t u s  brevirostris 

New Holland Honeyeater P h y l i d o n y r i s  novaehollandiae 

White-cheeked Honeyeater P .  nigra 

Tawny-crowned Honeyeater P .  melanops 

Eastern Spinebi l l  A c a n t h o r h y n c h u s  tenuirostris 

*Scar let  Honeyeater M y z o m e l a  sanguinolenta 

Mistletoe Bird D i c a e u m  hirundinaceum 

Spotted Pardalote P a r d a l o t u s  punctatus 

Corridor I 
AB BC 

Corridor 2 

DE EC 

X 

X 

X 
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APPFNDIX 3: Bird species checkl ist  (Continued) 

Species 

Corridor 1 
AB BC 

Corridor 2 
DE EC 

Str iated Pardalote P a r d a l o t u s  striatus 

Silvereye Z o s t e r o p s  lateralis 

European Goldfinch C a r d u e l i s  carduelis 

Red-browed F i r e t a i l  E m b l e m a  temporalis 

Double-barred Finch P o e p h i l a  bichenovii 

Common Star l ing  S t u r n u s  vulgaris 

Olive-backed Oriole O r i o l u s  sagittatus 

Satin Bowerbird P t i l o n o r h y n c h u s  violaceus 

Austral ian Magpie Lark G r a l l i n a  cyanoleuca 

Dusky Woodswallow A r t a m u s  cyanopterus 

Grey Butcherbird C r a c t i c u s  torquatus 

Austral ian Magpie G y m n o r h i n a  tibicen 

Pied Currawong S t r e p e r a  graculina 

Austral ian Raven C o r v u s  coronoides 

* Observations provided by K. Paull 



APPENDIX 4: Bi rd Spot Census Results 
A. WINTER RESULTS 

SPECIES 
• • 

Col 
• 

.ct- 
• 

LC) 
• 

LO 
. 

r•-• 
• 

CO 
• 

Cr) 
• 

SITE 

r— 
• 

NUMBER 

r— 
• 

r-I 

• 
.-I 

• 
r-I 

• 
,--i 

• 
9-4 

• 
r-4 

• 
.--- 
Oj 

0.1 
0.1 

CO 
0.; 

cl- 
0.; 

LC) 
0.; 

LO 
0.1 

1--- 
0.:1 

00 
0:1 

01 
0.1 

CD 
.— 
(N; 

— •-- 
• 

(‘1 

Yel low- ta i led Black Cockatoo 4 
Crimson Rosella 2 
Eastern Rosella 2 
Fan-ta i led Cuckoo 1 
Laughing Kookaburra I I 2 I 3 3 2 
Black-faced Cuckoo -Shrike I 
Superb Blue Wren I 
Brown Warbler 4 2 
S t r ia ted  Thornbill 3 3 
Brown Thornbill 
White -browed Scrub-wren 

3 
2 

2 3 2 2 
2 

3 4 
cm L.. >, 

c) L...., >. 

I 

Scar let  Robin I I I UJ LU 

Eastern Yellow Robin I 2 4 I 
I 

C13 

c) 
CC) 

c) 
Grey Fantail 5 I 2 I , 1 I 
Golden Whistler 3 6 3 

1 
1 (./) 

ce 

1 
v), q 

-, 
= 

C 

L ( 
Grey Shrike-Thrush I _ 
Eastern Wnipbird 1 

: L ( 
White-throated Treecreeper 3 2 • , 

2 2 
1 CD CD ( : 
1 Z Z 

- . . - 



A. WINTER RESULTS (Continued) 

SPECIES r-- CY) LC) CO 

SIIE NUMBER 

CD rr) 
Ni CO 

Ni 

•Zr. L°. 

Mist letoe Bird 
Spotted Pardalote 
Silvereye 
Lewin's Honeyeater 
Yellow-faced Honeyeater 
White-eared Honeyeater 
Brown-headed Honeyeater 
Eastern Spinebill 
New Holland Honeyeater 
White-cheeked Honeyeater 
L i t t l e  Wattlebird 
Noisy Friarbird 

Grey Butcherbird 

Black-backed Magpie 

Satin Bower-bird 
Austral ian Raven 

2 1 
18 

5 

5 

1 

1 

1 

2 

1 

1 

2 

1 

1 

7 

1 

3 
1 

2 

2 
3 
5 

1 
3 

1 

1 
1 

4 

2 

2 

2 

2 
1 3 

5 30 
3 I 

2 
1 

1 
2 

1 

2 

2 

2 

1 
1 

1 

1 
2 

2 

3 

1 

1 

1 

1 

CD 

L.L.1 
V) 
CC) 
CD 

CDCD 
LLI 

CC 

V )  , 

1 

CD 
LU 

i n  (AI 
CD cn I (f) 



B. SPRING RESULTS 

SPECIES r— 
• 

0.1 
• 

CO 
• 

c:/- 
• 

1.11 
• 

l..0 
• 

r-- 
• 

oo 
• 

a, 
• 

SITE 

c) r— 
• 

NUMBER 

-- r— 
• 

c\J e-I 

• 
co r---1 

• 
,:t- g--I 

• 
up •--4 

• 

'Jo 
r--4 

• 

-. r- , r-I 
• 

•.-1 

r- 

C\J 

CV 

C\J 

CO 

CV 

.:Zr 

C\J 
in 
C\J 

t.o 
C\J 

r-- 
C\J 

co 
Cs../ 

cr, 
C\J 

CD 

r— 

C\J 

— r--- 

• 

Collared Sparrowhawk 1 
Topknot Pigeon 3 
Crimson Rosella 5 2 6 I I I 2 5 2 2 
Eastern Rosella 1 
Fan-tai led Cuckoo 1 
Golden-bronze Cuckoo 1 
Laughing Kookaburra 1 
Black-faced Cuckoo-Shrike 1 2 
Superb Blue Wren 
Variegated Wren 2 
White-throated Warbler 

1 
I 

Brown Warbler 

St r ia ted Thornbill 2 

1 Lu 1 
>.' cc, 
1c/I-11 ! 

2 

5 

Brown Thornbill I 2 1 I '8' 1 , ' 1 I 1 I 2 2 fm 
> White-browed Scrub-wren 2 2 2 .  2 1 2 cc L.LJ CC 1 Ul 

Rock Warbler 
1 

1O-ii 1I 03 c3 
Eastern Yellow Robin 2 1 

CD 1 
7.: 2 I I 2 2 up cn 

oc 
1-4 on 
CD 

2r 

. , 

I 
1 i 



SPRING RESULTS (Continued) 

SPECIES,- ,-- (\I co 
• 

c:1- 
• 

1.41 
• 

lO 
• 

I--- 
• 

CO 
• 

CT 
• 

SITE 

r-• 

• 

NUMBER 

,- 

• 
•--.1 

• 
•-•4 

• 
r—I 

• 
r—I 

• 
r—I 

• 
r—I 

• 
•—• 

Cs..1 

C \ I 

C\I 

Cr) 

C\I 

.:4- 

CV 

LC) 

C\I 

1.0 

(*NJ 

r-- 

C\J 

co 

C•I 

cr, 

cv 

,-- 

C•1 

,- 
• 

Grey Fantail 2 3 2 1 2 2 1 1 
Leaden Flycatcher 1 
Golden Whistler 4 2 3 2 2 1 1 
Rufous Whistler 1 1 3 
Grey Shrike-Thrush 1 1 1 
Eastern Whipbird 1 1 
Orange-winged Sitella 1 
White-throated Treecreeper 1 2 1 2 2 
Mist letoe Bird 1 1 
Spotted Pardalote 3 2 1 2 1 1 
Silvereye 2 11 7 2 
Lewin's Honeyeater 2 1 1 2 
Yellow-faced Honeyeater 1 1 10 4 2 1 
White-eared Honeyeater 3 1 1 4 4 
Eastern Spinebill 3 1 1 1 2 1 1 2 
New Holland Honeyeater 7 1 2 4 15 
White-cheeked Honeyeater 11 2 3 
L i t t l e  Wattlebird 2 3 4 
Noisy Friarbird 2 1 1 4 2 4 
Grey Butcherbird 

Pied Currawong 2 1 3 



— SUMMER RESULTS 

SPECIES 

SITE NUMBER 

C\I LC) t.D CO •-••• 
C\1 
r--I C\J 

0,1 CNJ Cs..1 

Glossy Black Cockatoo 

King Parrot 
Crimson Rosella 

Brush Cuckoo 

Golden-bronze Cuckoo 
Sacred Kingfisher 
Dol lar  Bird 
Cicada Bird 
Scaly Thrush 
Variegated Wren 
Brown Warbler 
Brown Thornbill 

White-browed Scrubwren 

Chestnut-rumped Hylacola 

Eastern Yellow Robin 

Grey Fantail 

Golden Whistler 

Rufous Whistler 

Grey Shrike-thrush 

White-throated Treecreeper 

2 

3 

2 

3 

1 

1 
1 

2 

1 

2 

2 3 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 
2 

1 

2 

1 

2 

2 3 

1 



C. SUMMER RESULTS (Continued) 

TE NUM 

SPECIES r— 
• 

CLI 
• 

C,) 
• 

cl- 
• 

in 
• 

ko 
• 

N. 
• 

co 
• 

cr, 
• 

c) •— • 

r—.1- 
•—• • 

•—i 
• 

r4 
• 

ri 
• 

LC) 
rl 

• 

LO 
r4 

• 

N .  4 rl 
• 

r— 

(NJ 

c\J 
CV 

c--) 
CV 

c:zr 
C\1 

Ln 
C\1 

k.o 
C•I 

r•-.. 
C\J 

co 
C\1 

al 
C\I 

CD 
.-- 
C\J 

— r- 
• 

Spotted Pardalote 1 1 1 
Lewin's Honeyeater 2 3 
Yellow-faced Honeyeater 2 2 1 2 
White-eared Honeyeater 1 3 2 3 
Eastern Spinebill 1 2 1 1 
New Holland Honeyeater 4 
White-cheeked Honeyeater 2 2 1 
L i t t l e  Wattlebird 2 3 
Noisy Friarbird 1 6 1 
Red-browed Firetail 4 
Pied Currawong 
Grey Butcherbird 

Satin Bowerbird 12 

1 

1 
i 

I 



APPENDIX 5: B i rd  Species: Plant Community L is t ings 
A. WINTER RESULTS 

SPECIES ,— 
. 

cv 
• 

co 
• 

•::1- 
• 

LI) 

• 
tO 

• 
r*, 

e 

CO 
• 

al 
• 

SITE 

c> r- 
• 

NUMBER 

r— 
r- 

• 

CV 
I-I 

• 

CO 
r-I 

• 
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9-1 

• 

in 
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• 
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r-I 

• 

r--- , ,-I 
• 

r- 

CV 

CV 

CV 

CO 

CV 

'Cr 

CV 

LC) 

C\I 

VD 

CV 

r•-. 
CV 

co 
CV 

cr, 
CV 

C) 

.— 
CV 

— .- 
• 

Brown Quail 
Wonga Pigeon 
Ye l low- ta i led  Black Cockatoo 
Crimson Rosella 
Eastern Rosella 
Fan-tai led Cuckoo 
Golden-bronze Cuckoo 
Laughing Kookaburra 
Black-faced Cuckoo Shrike 
Scaly Thrush 
Superb Blue Wren 

x 

x 

x 
x 

x 
x 
x 

x 
x 
x 
x 

x 

x 
x 

x 

X 

x 

X 

x 
x 

X X X 

x 
Variegated Wren 
Southern Emu Wren 
Brown Warbler 

S t r ia ted  Thornbill 
x 

x x x x 

x 

x 
Brown Thornbill 

White-browed Scrub-wren 
Large-b i l led Scrub-wren 
Chestnut-rumped Hylacola 
Rock Warbler 

x 

x 

X 

x 

X X X X x x 

x 

x 

x 
x 

xxxx 

x 

x 

x 
x 

, • . . . 



• 

A. WINTER RESULTS (Continued) 

SPECIES ,--•• C\J CO c1- LC) ko N. co o-, cp 
,— ,- ,— cs., ,---, (-0 .--1 

.!;:t- 

.-I 
L.r) 
r-I 
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r-I 

N. 
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C\I 
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C\J 

tn 

C\J 

szt 

CV 
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CV 

N. 

C•1 
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C\I 

cr, 
CV 

CD 

r---. 

C\J 

,- r--- 
• 

Scarlet Robin 
Eastern Yellow Robin 
Grey Fantail 
Golden Whistler 
Rufous Whistler 

Grey Shrike-Thrush 
Eastern Whipbird 
Orange-winged Sitella 
White-throated Treecreeper 
Mist letoe Bird 

X 

X 

x 

x 

X 

X 

X 

x 

x 

X 

X 

x 

x 
x 

x X 

X 

x 

X 

X 

X 

x 
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X 

X 

! 

x 

x 
x 

X 

x X X 

x 

x 

X 

x 

X 

X 

x 

X 

X x 

x 
x 

x 

Spotted Pardalote 
Silvereye 

Lewin's Honeyeater 

x 
x 

x 

x X 

x 

X 

x x xi 
x i 

! 

x 
X X 

x x x x 

x x x 

x 

Yellow-faced Honeyeater 
White-eared Honeyeater 
Brown-headed Honeyeater 

X X X 

1 X 

! 
i 

X 

X X 

x 

X 

X 

X 

X 

X 

x 

X X Ix 

Eastern Spinebill x x x x'x x xxxx xxxxx x x 
1 

, 
I 
1 
1 



A. WINTER RESULTS (Continued) 

SPECIES 
L 

r— 
. 

CV 
. 

CO 
. 

•zr 
. 

Ln 
. 

t.0 
. 

1"-- 
. 

CO 
. 

0) 
. 

r--- 
. 

.-- 
. 

,--1 
. 

.--4 
. 

r-I 

. 
1-4 

. 
r-I 

. 
r---I 

. 
•—• 

.-- 

0.1 

(N.1 

CJ 

CO 

CV 

czr 

CJ 

LC) 

CV 

t..0 

04 

r, 

CV 

co 

CV 

cri 

CV 

C) 

•-- 

(NJ 

— ,- 

• 

Tawny-crowned Honeyeater 
New Holland Honeyeater 
White-cheeked Honeyeater 
L i t t l e  Wattle Bird 
Noisy Friarbird 
Pied Currawong 

Grey Butcherbird 
Black-backed Magpie 
Satin Bower Bird 
Austral ian Raven 

x 

x 

x 
x 
x 

x 
x 

x 

x 

x 
x 
x 

x 
x 

x 

x 

x x 
x 
x 

x x 
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B. SPRING RESULTS 

SPECIES I-- 
• 

CV 
• 

CO 
• 

.,:t 
• 

L.n 
• 

L.o 
• 

l's.. 
• 

00 
• 

Ol 
• 

SITE 

c, .-- 
• 

NUMBER 

— •-- 
• 

cv 
.--4 

• 

cn 
r-1 

• 

.zt- 
v-I 

• 

Ln 
t--4 

• 
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1 .̀.. , 1-1 
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r— 

CV 

CV 

CV 

CO 

C \ I 

•:1- 

CV 

In 

CV 

4,0 

CV 

1"--• 

CV 

CO 

CV 

CT 

CV 

CD 
•-- 

CV 

— r- 
• 

Collared Sparrowhawk + 
Topknot Pigeon + 
Wonga Pigeon + 
Gang-gang Cockatoo + + 
King Parrot + + + 
Crimson Rosella + + + + + + + + + + + + + + + + 
Eastern Rosella + + 
Brush Cuckoo + 
Fan-tai led Cuckoo + + + + + + + 
Golden-bronze Cuckoo + + + + 
Boobook Owl + 
Laughing Kookaburra + + + 
Superb Lyrebird + + + + 
Black-faced Cuckoo Shrike + + + + + + 
Cicada Bird + 
Superb Blue Wren + + 
Variegated Wren + + I + + + 4- + + + 
White-throated Warbler + 

_ 



B. SPRING RESULTS (Continued) 

SPECIES in t.o r--- co o-, 

SITE 

c) ,— 
• 

NUMBER 

— ,— 
• 

0.., ,—, 
• 

e-4 
• 

I-4 
• 

r-4 
• 

r-I 
• 

e-4 
• 

r— 

0. 

c\J 
Oj 

co 
Oj 

.4- 
0. 
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Oj 

r--, 
C,..J 
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Cn 
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4=0 

,-- 
Oj 

,- 
4-- 

• 
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Brown Warbler + 
S t r ia ted  Thornbill + + 

Brown Thornbill + + + + + + + + + + + + + + 

White-browed Scrubwren + + + + + + 

Chestnut-rumped Hylacola + 

Rock Warbler + + 

Scar let  Robin + 
Eastern Yellow Robin + + + + + + + + + + 

Grey Fantail + + + + + + + + + + + + 

Leaden Flycatcher + + 

Golden Whistler + + + + + + + + + + + + 

Rufous Whistler + + + + + + 

Grey Shrike-Thrush + + + + + + + + 

Eastern Whipbird + + + + + + + 

Orange-winged Sitella + 

White-throated Treecreeper + + + + + + + + + + + + 

Mist letoe Bird 

St r ia ted Pardalote + + 

. S. . . 



B. SPRING RESULTS (Continued) 

SPECIES r- 
• 

C \I 
• 

in 
• 

.tzt- 
• 

In lD N. 
. 

CO 
. 

CY1 
. 

SITE 

c) r- 
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CV 

CV 

CV 

Cy) 
. 

CV 

.:1- 
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CV 

1-0 

CV 

1.0 

CV 

r•-• 

CV 

00 

CV 

01 

CV 

C) 
.- 

CV 

r— 
• 

Spotted Pardalote + + + + + + 
Silvereye + + + + + + + + + + 
Lewin's Honeyeater + + + + + + 
Yellow-faced Honeyeater + + + + + + + 
White-eared Honeyeater + + + + + 
Brown-headed Honeyeater + 
Eastern Spinebill + + + + + + + + + + + + 
New Holland Honeyeater + + + + + + + 
White-cheeked Honeyeater + + + + 
L i t t l e  Wattle-bird +I + + + + 
Noisy Friarbird 

Pied Currawong + + 

I 

+ 

+ 

+ 

+ + 

t + 

+ + 

t 

+ + + 
+ 

4 

Grey Butcher-bird + 
Austral ian Raven + + + + 



C. SUMMER RESULTS 

SPECIES r— 
• 

C\1 
• 

CO 
• 

d- 
• 

to to 
• 

r--- 
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co 
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cr, 
• 

SITE 

cD 
,-- 

NUMBER 
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,--1 
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CV 
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CV 

1.0 

CV 

r--. 

CV 

CO 

CV 

01 

CV 

c) 
r— 

CV 

— r— 
• 

Glossy Black Cockatoo 

King Parrot 
Crimson Rosella + 
Brush Cuckoo 
Golden-bronze Cuckoo 
Boobook OwL 

lawny frogmouth 

White-throated Nightjar 
Laughing Kookaburra + 

Sacred Kingfisher + + + 
Dol lar  Bird + + 
Superb Lyrebird 
Black-faced Cuckoo-shrike 

Cicada Bird + + 

Scaly Thrush 

Variegated Wren + + + + + + 

Southern Emu Wren + 

Brown Warbler + + 

St r ia ted Thornbill + 

Brown Thornbill + + + 



C. SUMMER RESULTS (Continued 

SPECIES r— 0.1 cr) ct 
• 

in 
• 

kr) 
• 

N-• CO cr) 
. 

SITE 

c) r— 
. 

NUMBER 

— ,—. 
. 

•--1 co r—I 

r—I 

.4" 
1-1 

r.-I 

lr) 
r—I 
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I—I 

t.0 
I-1 
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r-.4 
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Cv 
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01 
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Cv 
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Cv 

co 
• 

Cv 

cr, 
• 

cv 

C) 
r— 

• 
cv 

_ 
— r--- 

• 
C \J 

White-browed Scrubwren 
Chestnut-rumped Hylacola 
Rock Warbler 

Eastern Yellow Robin + + + 
Grey Fantail + 
Leaden Flycatcher 
Black-faced Monarch 
Golden Whistler + 
Rufous Whistler + + 
Grey Shrike-thrush + + 

Eastern Whipbird + + + + 

Orange-winged Sittella + 
White-throated Treecreeper + + + + + + + 

Mist letoe Bird + 
Spotted Pardalote + + + 

Silvereye + + 
Lewin's Honeyeater + + + + + 
Yellow-faced Honeyeater + + + + + 

White-eared Honeyeater + + + + + + 

Eastern Spinebill + + + + + + + + 



C. SUMMER RESULTS (Continued) 

SPECIES f C \I 
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New Holland Honeyeater + E + 

White-cheeked Honeyeater + + + + + + + + + 

L i t t l e  Wattlebird + + + + 

Noisy Friarbird + + + + + + 

Red-browed Firetail + 
Olive-backed Oriole + 

Pied Currawong + + + 

Grey Butcherbird + + 

Black-backed Magpie + + 

Satin Bowerbird + 

Austra l ian Raven + 
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APPENDIX 6 :  H e r p e t o f a u n a :  h a b i t a t  i n f o r m a t i o n  

G r e e n  T r e e  F r o g  L i t o r i a  c a e r u l e a  

A b r e e d i n g  c o n g r e g a t i o n  o c c u r r e d  i n  t h e  M o o n e y  Mooney 

C r e e k  s a n d  m i n i n g  a r e a .  A l s o  f o u n d  i n  c o m m u n i t y  6. 

D w a r f  T r e e  F r o g  L .  f a l l a x  

F o u n d  o n l y  i n  t h e  s a n d - m i n e d  a r e a  b e s i d e  M o o n e y  M o o n e y  Creek. 

T h i s  s p e c i e s  g e n e r a l l y  o c c u r s  n e a r  water. 

L e a f  G r e e n  T r e e  F r o g  L .  p h y l l o c h r o a  

H e a r d  i n  c l o s e d  f o r e s t ,  t h i s  s p e c i e s  i s  u s u a l l y  f o u n d  in 

v e g e t a t i o n  b o r d e r i n g  water. 

B r o a d - p a l m e d  F r o g  L .  l a t o p a l m a t a  

L e s s  w a t e r - d e p e n d e n t ,  t h i s  s p e c i e s  w a s  r e c o r d e d  from 

c o m m u n i t y  6. 

F r e y c i n e t ' s  F r o g  L .  f r e y c i n e t i  

T h i s  s p e c i e s  w a s  p r e s e n t  i n  l a r g e  n u m b e r s  a l o n g  R a t  G u l l y  and 

i n  t h e  Mooney  Mooney  C r e e k  s a n d - m i n e d  a r e a .  I t  w a s  a l s o  trapped 

i n  o p e n  f o r e s t  w i t h  a m o i s t  u n d e r s t o r e y  ( C o m m u n i t y  2B). 

R o c k e t  F r o g  L .  nasuta 

One s p e c i m e n  c o l l e c t e d  a t  W e s t e r n  e n d  o f  c o r r i d o r  1. 

B l e a t i n g  T r e e  F r o g  L .  d e n t a t a  

U s u a l l y  a s s o c i a t e d  w i t h  l a r g e  c o a s t a l  swamps  a n d  p o n d s ,  this 

s p e c i e s  w a s  r e c o r d e d  f r o m  o p e n  f o r e s t  w i t h  m o i s t  a n d  d r y  under- 
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s t o r e y s ,  l o w  o p e n  f o r e s t / o p e n  w o o d l a n d  a n d  t h e  sand-mined 

a r e a  b e s i d e  Mooney  Mooney  Creek. 

B r o w n  F r o g  L i m n o d y n a s t e s  p e r o n i  

A w i d e s p r e a d  a n d  a d a p t a b l e  s p e c i e s ,  c o l l e c t e d  i n  o p e n  forest 

w i t h  d r y  a n d  w e t  understoreys. 

G i a n t  B u r r o w i n g  F r o g  H e l e i o p o r u s  a u s t r a l i a c u s  

T h i s  s p e c i e s  s e e m e d  t o  p r e f e r  d r i e r ,  s a n d y  l o c a l i t i e s ,  being 

c o l l e c t e d  i n  c l o s e d  h e a t h  a n d  l o w  o p e n  f o r e s t / o p e n  woodland. 

R e d - c r o w n e d  T o a d l e t  P s e u d o p h r y n e  a u s t r a l i s  

T h e  o n l y  s p e c i e s  r e c o r d e d  w h i c h  i s  r e s t r i c t e d  t o  t h e  Hawkes- 

b u r y  S a n d s t o n e .  W i t h i n  t h i s  r a n g e ,  h o w e v e r ,  i t  o c c u r s  widely 

i n  d r i e r  h a b i t a t s  - b e i n g  r e c o r d e d  f r o m  c l o s e d  heathland, 

l o w  o p e n  f o r e s t / o p e n  w o o d l a n d  a n d  o p e n  f o r e s t  w i t h  a d r y  under- 

s t o r e y .  A l s o  r e c o r d e d  f r o m  o p e n  f o r e s t  w i t h  m o i s t  understorey. 

Common E a s t e r n  F r o g l e t  R a n i d e l l a  s i g n i f e r a  

A p a r t  f r o m  c l o s e d  f o r e s t ,  t h i s  s p e c i e s  w a s  o b s e r v e d  i n  all 

t h e  p l a n t  c o m m u n i t i e s  s t u d i e d  - c l o s e d  h e a t h l a n d ,  sedgeland, 

l o w  o p e n  f o r e s t / o p e n  w o o d l a n d ,  o p e n  f o r e s t  w i t h  w e t  o r  dry 

u n d e r s t o r e y s .  I t  s e e m e d  t o  p r e f e r  m o i s t e r  h a b i t a t s ,  being 

m o s t  n u m e r o u s  i n  o p e n  f o r e s t  w i t h  a w e t  u n d e r s t o r e y ,  along 

t h e  l a r g e r  c r e e k s ,  a n d  i n  t h e  s a n d - m i n e d  a r e a  n e a r  Mooney 

M o o n e y  Creek. 

G r a y ' s  T o a d l e t  U p e r o l e i a  m a r m o r a t a  

C o l l e c t e d  o n l y  f r o m  t h e  s a n d - m i n e d  a r e a  n e a r  M o o n e y  Mooney 

Creek. 

L e s u e u r ' s  V e l v e t  G e c k o  ( J d u r a  l e s u e u r i i  

F o u n d  o n l y  u n d e r  l o o s e  r o c k  o n  r o c k y  outcrops, 



S o u t h e r n  L e a f - t a i l e d  G e c k o  P h y l l u r u s  platurus 

C o l l e c t e d  i n  c l o s e d  f o r e s t  a n d  o p e n  f o r e s t  w i t h  a m o i s t  under- 

s t o r e y ,  s o  may p r e f e r  m o i s t e r  habitats. 

B u r t o n ' s  S n a k e  L i z a r d  L i a l i s  b u r t o n i s  

C o l l e c t e d  i n  l o w  o p e n  f o r e s t / o p e n  woodland. 

Common S c a l y - f o o t  P y g o p u s  l e p i d o p o d u s  

O b s e r v e d  s e v e r a l  t i m e s  i n  t h e  d r i e r  h a b i t a t  o f  l o w  o p e n  forest/ 

o p e n  woodland. 

B e a r d e d  D r a g o n  A m p h i b o l u r u s  b a r b a t u s  

R e c o r d e d  o n c e  i n  l o w  o p e n  f o r e s t / o p e n  woodland. 

M o u n t a i n  D r a g o n  A .  diemensis 

W t t e l y  b u t  s p a r s e l y  d i s t r i b u t e d  t h r o u g h  t h e  s t u d y  a r e a ,  recorded 

f r o m  o p e n  f o r e s t  w i t h  d r y  u n d e r s t o r e y  a n d  l o w  o p e n  forest/ 

o p e n  woodland. 

E a s t e r n  W a t e r  D r a g o n  P h y s i g n a t h u s  l e s u e u r i i  

T h i s  s p e c i e s  w a s  a s s o c i a t e d  w i t h  m o s t  o f  t h e  l a r g e r  creeks. 

B o u t o n ' s  S n a k e - e y e d  S k i n k  C r y p t o b l e p h a r u s  b o u t o n i i  

O n e  s p e c i m e n  c o l l e c t e d ,  f r o m  p i t - t r a p  i n  l o w  o p e n  forest/ 

o p e n  woodland 
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C o p p e r - t a i l e d  S k i n k  C t e n o t u s  t a e n i o l a t u s  

A common s k i n k  w h i d h  s e e m e d  t o  p r e f e r  d r i e r  h a b i t a t s ,  having 

b e e n  r e c o r d e d  f r o m  r o c k y  o u t c r o p s ,  l o w  o p e n  forest/open 

w o o d l a n d ,  o p e n  f o r e s t  w i t h  a d r y  u n d e r s t o r e y ,  a n d  heath- 

l a n d .  A l s o  c o l l e c t e d  i n  sedgeland. 

C u n n i n g h a m ' s  S k i n k  E g e r n i a  c u n n i n g h a n d  

F r e q u e n t l y  f o u n d  u n d e r  l o o s e  r o c k s  o n  r o c k y  outcrops. 

W h i t e ' s  S k i n k  E .  w h i t i i  

Common u n d e r  l o o s e  r o c k s  o n  r o c k y  o u t c r o p s .  A l s o  collected 

f r o m  sedgeland. 

F e n c e  S k i n k  L a m p r o p h o l i s  delicate 

P e r h a p s  t h e  c o m m o n e s t  a n d  m o s t  w i d e s p r e a d  s k i n k  i n  t h e  study 

a r e a ,  h a v i n g  b e e n  c o l l e c t e d  f r o m  c l o s e d  h e a t h ,  sedgeland, 

l o w  o p e n  f o r e s t / o p e n  w o o d l a n d  a n d  o p e n  f o r e s t  w i t h  a moist 

u n d e r s t o r e y .  N o t  r e c o r d e d  f r o m  c l o s e d  forest. 

W e a s e l  S k i n k  L .  mustelina 

A p p a r e n t l y  p r e f e r r e d  m o i s t  h a b i t a t s ,  b e i n g  c o l l e c t e d  in 

c l o s e d  f o r e s t  a n d  o p e n  f o r e s t  w i t h  a m o i s t  understorey. 

R e d - t h r o a t e d  S k i n k  L e i o l o p i s m a  olatynota 

T h i s  s p e c i e s  s e e m e d  t o  p r e f e r  t h e  d r i e r  c o u n t r y  o f  l o w  open 

f o r e s t / o p e n  woodland. 
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T h r e e - t o e d  S k i n k  S a i p h o s  e q u a l i s  

T h i s  s p e c i e s  p r e f e r r e d  damp h a b i t a t s ,  b e i n g  f o u n d  i n  closed 

f o r e s t  a n d  o p e n  f o r e s t  w i t h  a m o i s t  understorey. 

E a s t e r n  W a t e r  S k i n k  S p h e n o m o r p h u s  q u o y i  

A common s p e c i e s  a l o n g  m o s t  creeks. 

B a r r e d - s i d e d  S k i n k  S .  tenuis 

M o s t  c o m m o n l y  f o u n d  i n  c l o s e d  f o r e s t ,  a l t h o u g h  o n c e  observed 

i n  o p e n  f o r e s t  w i t h  a d r y  understorey. 

P i n k - t o n g u e d  L i z a r d  T i l i q u a  g e r r a r d i  

O n e  s p e c i m e n  t r a p p e d  i n  c l o s e d  forest. 

B l u e - t o n g u e d  L i z a r d  T .  s c i n c o i d e s  

O c c a s i o n a l l y  o b s e r v e d  i n  d r i e r  h a b i t a t ,  n o t a b l y  o p e n  forest 

w i t h  d r y  u n d e r s t o r e y  a n d  l o w  o p e n  f o r e s t / o p e n  woodland. 

D i a m o n d  P y t h o n  M o r e l i a  s p i l o t e s  

O c c a s i o n a l l y  o b s e r v e d  n e a r  Camp K a r i o n g  i n  l o w  o p e n  forest/ 

o p e n  w o o d l a n d  (K. P a u l l ,  p e r s .  comm.). 

Common T r e e  S n a k e  D e n d r o l a p h i s  p u n c t u l a t u s  

O c c a s i o n a l l y  o b s e r v e d  n e a r  Camp K a r i o n g ,  p a r t i c u l a r l y  in 

v e g e t a t i o n  b o r d e r i n g  R a t  G u l l y  (K. P a u l l ,  p e r s .  comm.). 
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Common D e a t h  A d d e r  A c a n t h o p h i s  a n t a r c t i c u s  

C o l l e c t e d  n e a r  Camp K a r i o n g  i n  l o w  o p e n  f o r e s t / o p e n  woodland 

(K. P a u l l ,  p e r s .  comm.). 

Y e l l o w - f a c e d  Whip  S n a k e  D e n a n s i a  p s a m m o p h i s  

O b s e r v e d  i n  c l o s e d  h e a t h l a n d  a n d  l o w  o p e n  f o r e s t / o p e n  wood- 

land. 

R e d - n a p e d  S n a k e  P u r i n a  d i a d e m  

O b s e r v e d  o n c e  u n d e r  l o o s e  r o c k  o n  a r o c k y  outcrop. 

E a s t e r n  T i g e r  S n a k e  N o t e c h i s  s c u t a t u s  

C o l l e c t e d  n e a r  Camp K a r i o n g  i n  l o w  o p e n  f o r e s t / o p e n  woodland 

(K. P a u l l ,  p e r s .  comm.). 

R e d - b e l l i e d  B l a c k  S n a k e  P s e u d e c h i s  p o r p h y r i a c u s  

O c c a s i o n a l l y  s e e n  i n  l o w  o p e n  f o r e s t / o p e n  woodland. 

E a s t e r n  B r o w n  S n a k e  P s e u d o n a j a  t e x t i l i s  

S e e n  t w i c e  i n  c r e e k  beds. 
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APPENDIX 7 :  F i s h  s u r v e y  a n d  h y d r o l o g i c a l  stations: 

map  references 

T h e  m a p  r e f e r e n c e s  b e l o w  r e f e r  t o  t h e  C e n t r a l  M a p p i n g  Authority 

o f  New S o u t h  W a l e s  Maps: 

GUNDERMAN: 9 1 3 1 - 1 1 1 - S  F i r s t  E d i t i o n  1 : 2 5 0 0 0  s e r i e s  N . S . W .  (Gun). 

GOSFORD: 9 1 3 1 - 1 1 - S  F i r s t  E d i t i o n  1 : 2 5 0 0 0  s e r i e s  N . S . W .  (Gos). 

S t a t i o n  No. Hydrological S e i n e  nets G i l l  nets 

1 Gun: 35539630 Gun: 35679627 Gun: 35539630 

2 Gun: 36559773 Gun: 35649636 Gun: 36559773 

3 Gun: 37009756 Gun: 36939759 Gun: 37080773 

4 Gun: 37209798 Gos: 37989790 Gos: 37469810 

5 Gos: 38519804 Gun: 35659650 Gun: 37169823 

6 Gun: 37189842 Gun: 36349767 Gos: 37559923 

7 Gos: 37559923 Gun: 35539654 Gun: 36059690 

8 Gos: 37839976 

9 Gun: 37159854 

10 Gos: 37469810 



APPENDIX 8: F ish survey :  d e t a i l e d  results 

A. SEINE NETS B. GILL NETS 

Times 

Station 

Species 

Sampling Times Sampling 

September, 

S i  S2 S3 S4 

1978 

S5 S6 S7 Si 

November, 1976 

S2 S3 S4 S5 S6 S7 

September, 

uz 63 

1978 

uo GI 

November, 1978 

81 G2 83 84 Gb G6 G7 

A n g u i l l a  reinhardti 1 

A r e n o g o b i u s  bifrenatus 17 22 

A .  frenatus 12 
C e n t r o p o g o n  australis 4 
C h r y s o p h r u s  auratus 3 
E n g r a u l i s  australis 
F a v o n i g o b i u s  exguisitus lg 
F .  tamarensis 3 1 

G e r r e s  o v a  tus 9 26 2 1 8* 

H e m i r h a m p h u s  ardelio 1 8 34 21 90 1 28 11 

J o h n i  antarctica 1 1* 1* 

L i z a  argentea 1 6 31* 4 5* 14 2 

m u g i l  cephalus 
18J 9 1 773 29* 15 1* 7 4* 6 27* 

N y l i o  a u s t r a l  is 2 80 2 

N y x u s  elongatus 1 27° 1* 

N o t e s t h e s  robusta 3 

: r e r c a l a t e s  c o l  ononum 1 3 

P l a t y c e p h a l u s  fuscus 4 1 1 1* 

P o m a t o m u s  saltator 1* 

R e d i g o b i u s  macrostoma 2 

R h a b d o s a r g u s  sarba 6° 
S i l l a g o  ciliata 1° 1 

S .  maculate 1° 
V e l a m b a s s i s  jacksonensis 1 8 

J - J u v e n i l e  f i s h e s  0 y e a r  class 0 - Immature f i s h e s  1+ y e a r  c l a s s  * - Net se t  o v e r n i g h t  (10hr) 

OP 


