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1 PURPOSE OF THE ENVIRONMENTAL IMPACT STATEMENT 

1.1 P u r s u a n t t o p a r a g r a p h 3.1.1 o f t h e Environment P r o t e c t i o n A d m i n i s t r a t i v e 
Procedures, t h e t h e n M i n i s t e r f o r Science and t h e Environment, Senator t h e Hon 
J.J. Webster, on 18 October 1979, d i r e c t e d t h e p r e p a r a t i o n and s u b m i s s i o n o f 
an E n v i r o n m e n t a l Impact Statement i n r e l a t i o n t o a p r o p o s a l by t h e Department 
o f t h e C a p i t a l T e r r i t o r y t o e x t e n d t h e a r e a o f t h e N a t i o n a l B o t a n i c Gardens b.y 
d e v e l o p i n g about 40 ha o f l a n d t o t h e s o u t h o f and c o n t i g u o u s w i t h t h e e x i s t ­
i n g Gardens on B l a c k M o u n t a i n . (Appendix 1.) 

1.2 The Department has i n v e s t i g a t e d t h e e n v i r o n m e n t a l i s s u e s a s s o c i a t e d w i t h 
t h e p r o p o s a l and p r e p a r e d t h i s Statement t o : 

demonstrate t h e need f o r an e x t e n s i o n t o t h e N a t i o n a l B o t a n i c Gardens; 

a n a l y s e two a l t e r n a t i v e s i t e s f o r t h e proposed e x t e n s i o n and e v a l u a t e 
t h e a s s o c i a t e d e n v i r o n m e n t a l i s s u e s ; and 

p r o v i d e t h e o p p o r t u n i t y f o r p u b l i c r e v i e w and comment on t h e p r o p o s a l . 



2 SUMMARY 

2.1 The N a t i o n a l B o t a n i c Gardens o c c u p i e s a p p r o x i m a t e l y 44 ha on t h e n o r t h ­
e a s t e r n s l o p e s o f B l a c k M o u n t a i n , l e s s t h a n 2 km f r o m t h e C i v i c Centre o f 
Canberra, (Map 1.) There i s a l s o a c o a s t a l annexe o f 78 ha a t J e r v i s Bay. 

2.2 The f u n c t i o n s o f t h e Gardens are t o c o l l e c t , s t u d y and d i s p l a y a n a t i o n a l 
c o l l e c t i o n o f A u s t r a l i a n n a t i v e p l a n t s and r e l a t e d s p e c i e s f o r s c i e n t i f i c 
s t u d y , c o n s e r v a t i o n and p u b l i c e d u c a t i o n and enjoyment. 

2.3 The p r e s e n t area was f e n c e d f o r management p r o t e c t i o n purposes i n 1960 
and o f f i c i a l l y opened as t h e Canberra B o t a n i c Gardens on 20 October 1970. An 
e x t e n s i o n o f t h e Gardens t o accommodate a d d i t i o n a l p l a n t i n g s was foreshadowed 
a t t h a t t i m e by t h e Hon. P. N i x o n , t h e n M i n i s t e r f o r t h e I n t e r i o r . 

2.4 The e x i s t i n g s i t e i s a l m o s t a t maximum c a p a c i t y a l t h o u g h o n l y about h a l f 
t h e number o f s p e c i e s p o t e n t i a l l y s u i t a b l e f o r c u l t i v a t i o n i n Canberra has 
been e s t a b l i s h e d . 

2.5 A l t e r n a t i v e ways o f i n c r e a s i n g r e p r e s e n t a t i o n o f t h e A u s t r a l i a n f l o r a i n 
t h e Gardens have been examined and t h e i r e n v i r o n m e n t a l e f f e c t s assessed. 

2.6 The p r e f e r r e d o p t i o n i s t o u t i l i s e an a d d i t i o n a l 37 ha i m m e d i a t e l y s o u t h 
o f t h e e x i s t i n g Gardens. T h i s D r a f t E n v i r o n m e n t a l Impact Statement examines 
t h e n a t u r e o f t h e e n v i r o n m e n t a l m o d i f i c a t i o n s w h i c h would r e s u l t f r o m d e v e l o p ­
ment o f t h e proposed s i t e and t h e p o t e n t i a l b e n e f i t s t h a t c o u l d be a c h i e v e d . 

2.7 I n a d d i t i o n , i t i s proposed t o add about 3.5 ha t o t h e n o r t h o f t h e 
e x i s t i n g Gardens on t h e s i t e o f a f o r m e r c a r dump, t o p r o v i d e a d d i t i o n a l 
f a c i l i t i e s i n c l u d i n g a p i c n i c a rea and p u b l i c access t o t h e upper p a r t o f t h e 
e x i s t i n g Gardens. ""'^——— 





3 BACKGROUND TO THE PROPOSAL - HISTORY OF THE DEVELOPMENT OF THE 
NATIONAL BOTANIC GARDENS 

3.1 I n W a l t e r B u r l e y G r i f f i n ' s s u c c e s s f u l d e s i g n f o r t h e A u s t r a l i a n n a t i o n a l 
c a p i t a l i n 1911 he 

envi s a g e d f o r m a l gardens between R e g a t t a P o i n t and Aspen 
I s l a n d , as t h e y a r e now c a l l e d . I n t h e West Lake area he 
mapped o u t a l a r g e s c a l e C o n t i n e n t a l Arboretum, an a m b i t i o u s 
and n o v e l concept i n w h i c h he saw wi d e s e p a r a t e areas p l a n t e d 
w i t h s p e c i e s f r o m Europe, A f r i c a , A s i a , N o r t h America and 
South America on t h e n o r t h s i d e , w h i l e A u s t r a l i a and New 
Zealand would be r e p r e s e n t e d on what i s now t h e Weston Park 
on t h e s o u t h e r n shores o f t h e l a k e .,. and t o complete t h e 
p i c t u r e ... he nominated an are a , where S t i r l i n g Park now 
st a n d s , f o r t h e c u l t i v a t i o n o f specimens f r o m t h e South 
Sea I s l a n d s . 

A l l t h e area now developed o r b e i n g developed as Canberra's 
n o r t h - w e s t e r n suburbs was t o be f o r e s t r e s e r v e s ; B la ck 
M o u n t a i n was a r e s e r v o i r s i t e and s c e n i c l o o k o u t , t o remain 
more o r l e s s i n i t s n a t i v e s t a t e . The B o t a n i c Gardens were 
t o e x t e n d f r o m t h e l o w e r s l o p e s o f Bla c k M o u n t a i n t o t h e 
l a k e ' s edge 'near t h e U n i v e r s i t y ' . (Canberra B o t a n i c 
Gardens, Department o f t h e I n t e r i o r , 1970, p. 11.) 

3.2 L i t t l e was a c h i e v e d towards t h e f o r m a l e s t a b l i s h m e n t o f e i t h e r t h e C o n t i n 
e n t a l Arboretum o r t h e B o t a n i c Gardens d u r i n g t h e n e x t t w e n t y y e a r s , a l t h o u g h 
e x t e n s i v e t r e e - p l a n t i n g programs were implemented t h r o u g h o u t t h e c i t y and i t s 
s u r r o u n d s . 

3.3 I n J u l y 1933, t h e A d v i s o r y C o u n c i l t o t h e M i n i s t e r f o r t h e I n t e r i o r r e ­
quested : 

... t h a t a s t a r t be made w i t h l a y i n g o u t p o r t i o n o f t h e s i t e s e t 
a p a r t f o r B o t a n i c a l Gardens and o f p l a n t i n g same w i t h n a t i v e 
and e x o t i c t r e e s , shrubs and p l a n t s o f economic and m e d i c i n a l 
v a l u e as d i s t i n c t f r o m t h o s e grown f o r ornamental purposes 
o n l y . 

3.4 T h i s r e q u e s t r e s u l t e d i n arrangements b e i n g made f o r Dr B.T. Di c k s o n , 
C h i e f o f t h e C o u n c i l o f S c i e n t i f i c and I n d u s t r i a l Research, t o a d v i s e on p r e ­
l i m i n a r y i n v e s t i g a t i o n s and l a y o u t o f t h e Canberra B o t a n i c Gardens. On 
4 September 1935, Dr Dicks o n s u b m i t t e d h i s r e p o r t t o t h e Department o f t h e 
I n t e r i o r . 

3.5 Dr Dic k s o n s t a t e d t h a t two i m p o r t a n t c o n s i d e r a t i o n s were k e p t c o n s t a n t l y 
i n mind w h i l e he was p r e p a r i n g t h e r e p o r t : 

I n t h e f i r s t p l a c e b o t a n i c a l gardens cannot be c r e a t e d i n a s h o r t 
t i m e ... Consequently t h e most c a r e f u l a t t e n t i o n must be g i v e n t o 
t h e c h o i c e o f s i t e and i t s s u i t a b i l i t y f o r t h e development o f t h e 
main f e a t u r e s o f t h e gardens. F u r t h e r i f t h e e s t a b l i s h m e n t i s once 
i n i t i a t e d i t s h o u l d be pu r s u e d c o n s i s t e n t l y i n o r d e r t h a t t h e scheme 
may come t o f r u i t i o n i n a r e a s o n a b l e p e r i o d o f y e a r s . 



I n t h e second p l a c e i t i s n e c e s s a r y t o be q u i t e c l e a r on t h e 
p o i n t t h a t b o t a n i c a l gardens cannot be s u c c e s s f u l l y m a i n t a i n e d , 
even i f i n i t i a l l y w e l l - f o u n d e d , i n t h e absence o f an adequate 
annual a p p r o p r i a t i o n . 

3.6 I n s u p p o r t i n g t h e g e n e r a l l o c a t i o n o r i g i n a l l y s u ggested by W a l t e r B u r l e y 
G r i f f i n , Dr D i c k s o n n o t e d t h a t : 

I t i s n o t d i s g u i s e d t h a t t h e l a n d i s g r a v e l l y and t h a t t h e c o n t r o l 
o f g u l l i e s w h i c h have developed down t h e s l o p e s w i l l c o n s t i t u t e a 
d i f f i c u l t p r o b l e m , t h o u g h one n o t i m p o s s i b l e o f s o l u t i o n . 
A g a i n s t t h i s i s t o be s e t t h e s c e n i c b e a u t y o f t h e s i t e w i t h 
t h e l a k e and t h e m o u n t a i n f o r m i n g t h e l o w e r and upper b o u n d a r i e s . 

3.7 On t h e q u e s t i o n o f s i z e Dr D i c k s o n s t a t e d : 

To e n a b l e t h e b e s t development o f any b o t a n i c a l gardens an area, 
o f some s i z e i s e s s e n t i a l , p a r t i c u l a r l y when t h e a r b o r e t u m phase 
o f t h e Gardens i s g i v e n i t s p r o p e r p r o p o r t i o n i n t h e scheme as 
s h o u l d be t h e case i n Canberra. F u r t h e r i n o r d e r t h a t t h e 
gardens s h a l l be i n k e e p i n g w i t h t h e g e n e r a l scheme o f l a y o u t 
f o r t h e c a p i t a l , t h e y s h o u l d be s p a c i o u s and s u s c e p t i b l e o f 
c o n s i d e r a b l e s u b d i v i s i o n . 

3.8 The a r e a Dr D i c k s o n recommended (Map 2) was about 120 ha. 

3.9 No development o f any s i g n i f i c a n c e c o n c e r n i n g t h e B o t a n i c Gardens 
o c c u r r e d u n t i l a f t e r t h e Second Warld War when t h e S u p e r i n t e n d e n t o f Parks and 
Gardens, t h e n Mr L i n d s a y P r y o r , t o o k up t h e concept. By A p r i l 1949 t h e area 
recommended f o r t h e Gardens had been e n l a r g e d f r o m t h a t p roposed by Dr Dickson 
by t h e a d d i t i o n o f 'a n a t u r a l p r e s e r v e ' between t h e Gardens p r o p e r and t h e 
summit o f B l a c k Mountain. (Map 2.) T h i s e n l a r g e d a r e a amounting t o 230 ha 
was approved by t h e t h e n M i n i s t e r f o r t h e I n t e r i o r , t h e Hon. P.A. McBride, on 
16 October 1950 as t h e s i t e o f t h e Canberra B o t a n i c Gardens and as a N a t u r a l 
Preserve. 

3.10 Meanwhile, on 12 September 1949, t h e t h e n Prime M i n i s t e r , t h e Hon. J.B. 
C h i f l e y , and t h e D i r e c t o r o f t h e Royal B o t a n i c Gardens, Kew, S i r Edward 
S a l i s b u r y , had c a r r i e d o u t t h e f i r s t t r e e p l a n t i n g . The Canberra Times r e p o r t e d 
t h e event on 13 September 1949: 

The f i r s t t r e e p l a n t i n g i n t h e b o t a n i c gardens a r e a o f Canberra 
was p e r f o r m e d by t h e Prime M i n i s t e r (Mr C h i f l e y ) i n t h e presence 
o f d e l e g a t e s t o t h e B r i t i s h Commonwealth S p e c i a l i s t Conference 
i n A g r i c u l t u r e . Mr C h i f l e y p l a n t e d a s m a l l gum t r e e and S i r 
Edward S a l i s b u r y , D i r e c t o r o f t h e Royal B o t a n i c Gardens a t Kew, 
London, p l a n t e d a s m a l l oak t r e e . - ^ S i x hundred acres o f t h e 
s o u t h e a s t e r n s l o p e s o f B l a c k M o u n t a i n and bounded^by t h e CS § 
IR and t h e N a t i o n a l U n i v e r s i t y have been s e t a s i d e f o r t h e 
b o t a n i c a l gardens. The t i m b e r e d s e c t i o n n e a r t h e t o p o f B l a c k 
M o u n t a i n , c o m p r i s i n g a p p r o x i m a t e l y 300 a c r e s , w i l l be r e t a i n e d 
i n i t s n a t u r a l s t a t e f o r t h e development o f n a t i v e f l o r a . 

An u n s u c c e s s f u l a t t e m p t t o t r a n s p l a n t t h i s t r e e t o Bowen Park was made i n t h e 
l a t e 1960s. 
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3.11 I n 1951 t h e J e r v i s Bay Annexe was e s t a b l i s h e d on about 2 ha o f l a n d on 
th e edge o f Lake McKenzie. The purpose o f t h i s Annexe i s t o e n a b l e t h e N a t i o n a l 
B o t a n i c Gardens t o c u l t i v a t e f r o s t - t e n d e r n a t i v e p l a n t s under more f a v o u r a b l e 
c l i m a t i c c o n d i t i o n s t h a n t h o s e w h i c h p r e v a i l i n Canberra. 

3.12 An area o f 44 ha w i t h i n t h e area approved on Black M o u n t a i n was f e n c e d i n 
1960 as an i n i t i a l management u n i t . 

3.13 I n September 1966, t h e t h e n Prime M i n i s t e r , t h e Rt. Hon. H. H o l t , approved 
th e c o n t i n u e d development o f t h e Gardens and p u b l i c access was p e r m i t t e d i n 
1967. The o f f i c i a l o p ening was p e r f o r m e d by t h e t h e n Prime M i n i s t e r , t h e Rt. 
Hon. J.G. G o r t o n , on 20 October 1970 t o c o i n c i d e w i t h t h e S i x t h I n t e r n a t i o n a l 
Congress o f Park A d m i n i s t r a t i o n . 

3.14 I n announcing t h e o f f i c i a l o p e n i n g t h e Hon. P. N i x o n , t h e n M i n i s t e r f o r 
th e I n t e r i o r , i n d i c a t e d a p l a n t o e x t e n d t h e Gardens by a f u r t h e r 40 ha once 
th e p r e s e n t a r e a was f u l l y d e v e l o p e d 'by about 1975'. 

3.15 The B l a c k M o u n t a i n Reserve was d e c l a r e d a p u b l i c p a r k on 23 J u l y 1970 
under t h e P u b l i c Parks Ordinance 1928. The B o t a n i c Gardens area i s i n c l u d e d 
w i t h i n t h e p u b l i c p a r k . 

3.16 The P r e l i m i n a r y Development and Management P l a n f o r t h e B l a c k M o u n t a i n 
Nature Reserve (1974) recommended t h a t '... t h e e x t e n s i o n t o t h e B o t a n i c 
Gardens s h o u l d be s u r v e y e d and e x c i s e d f r o m t h e e x i s t i n g r e s e r v e . ' Two areas 
were r e f e r r e d t o f o r t h e e x t e n s i o n . The f i r s t was an e x t e n s i o n o f t h e Gardens 
t o t h e n o r t h '... t o i n c l u d e t h e o l d c a r dump w h i c h has been b u l l d o z e d o v e r . 
T h i s area i s n o t recommended t o be i n c l u d e d w i t h i n t h e r e s e r v e as i t i s b e t t e r 
s u i t e d t o management as a p i c n i c and p a r k i n g area by t h e B o t a n i c Gardens.' 
An area t o t h e s o u t h o f t h e p r e s e n t Gardens s i t e across B l a c k M o u n t a i n Road was 
th e second area s u g g e s t e d f o r e x t e n s i o n . I t was r e c o g n i s e d t h a t '.., much o f 
i t has a l r e a d y been c l e a r e d i n e a r l i e r days and t h e whole area i s h i g h l y d i s ­
t u r b e d . I t appears t o be w e l l s u i t e d t o t h e B o t a n i c Gardens and b a d l y s u i t e d 
t o t h e r e s e r v e . ' 

3.17 On 21 December 1978, t h e M i n i s t e r f o r t h e C a p i t a l T e r r i t o r y , t h e Hon. 
R.J. E l l i c o t t , announced t h a t t h e Canberra B o t a n i c Gardens had been renamed t h e 
' N a t i o n a l B o t a n i c Gardens' i n r e c o g n i t i o n o f t h e n a t u r e o f t h e p l a n t c o l l e c t i o n . 
Mr E l l i c o t t s a i d i t was n e c e s s a r y t o c o n s i d e r e n l a r g i n g t h e area s u b s t a n t i a l l y 
t o p r o v i d e JEor t h e i n c r e a s i n g c o l l e c t i o n and an e n v i r o n m e n t a l i m p a c t s t u d y was 
b e i n g u n d e r t a k e n - w i t h t h i s i n v i e w . 

3.18 The N a t i o n a l B o t a n i c Gardens i s now r e c o g n i s e d as t h e c o u n t r y ' s c e n t r e o f 
s k i l l and i n f o r m a t i o n on g r o w i n g A u s t r a l i a n n a t i v e p l a n t s and i t w i l l c o n t i n u e 
t o p l a y an i n c r e a s i n g r o l e i n th.e_ s t u d y , c u l t i v a t i o n and c o n s e r v a t i o n o f t h e 
A u s t r a l i a n f l o r a . 

P resent a c t i v i t i e s o f t h e Gardens 

3.19 I n d i s c u s s i n g t h e aims and o b j e c t i v e s o f b o t a n i c a l gardens Dr D i c k s o n 
suggested: 

The modern ten d e n c y i s f o r b o t a n i c a l gardens t o become a c o m b i n a t i o n 
o f s c i e n t i f i c and e d u c a t i o n a l i n s t i t u t i o n and p u b l i c p a r k , a f a c t 
w e l l i l l u s t r a t e d by t h e Royal B o t a n i c Gardens a t Kew, Le J a r d i n des 
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P l a n t e s o f P a r i s , B e r l i n B o t a n i c Garden a t Dahlem, t h e New 
York B o t a n i c a l Garden a t Bronx Park and t h e B o t a n i c Garden 
o f t h e I m p e r i a l U n i v e r s i t y a t Tokyo, Japan. 

I n v i e w o f t h e a n t i c i p a t e d development o f Canberra as t h e 
c a p i t a l o f t h e Commonwealth w i t h a U n i v e r s i t y and s c i e n t i f i c 
i n s t i t u t i o n s , t h e B o t a n i c a l Gardens s h o u l d be p l a n n e d t o 
s e r v e as a h ' a d d i t i o n a l s c i e n t i f i c i n s t i t u t i o n and as Canberra 
w i l l i n c r e a s i n g l y become a mecca f o r v i s i t o r s t h e c o n c e p t i o n 
o f a p u b l i c p a r k w i t h a e s t h e t i c landscape t r e a t m e n t s h o u l d be 
a n a t u r a l p a r t o f any scheme o f development. 

3.20 D i c k s o n went on t o recommend t h a t : 

The a u t h o r i t i e s w o u l d be w e l l a d v i s e d t o p l a n t h e proposed 
gardens a t Canberra so t h a t t h e y are developed w i t h a b a l a n c e 
between t h e s c i e n t i f i c and t h e a e s t h e t i c , and c e r t a i n l y n o t 
t o t h e n e g l e c t o f t h e s c i e n t i f i c phase. 

3.21 The" p r e s e n t aims o f t h e N a t i o n a l B o t a n i c Gardens are t o e s t a b l i s h , main­
t a i n and d i s p l a y t o t h e h i g h e s t s t a n d a r d p o s s i b l e a n a t i o n a l c o l l e c t i o n con­
s i s t i n g p r e d o m i n a n t l y o f A u s t r a l i a n n a t i v e f l o r a and r e l a t e d s p e c i e s f o r b o t a n ­
i c a l and h o r t i c u l t u r a l s t u d i e s , c o n s e r v a t i o n and p u b l i c e d u c a t i o n and enjoyment. 

3.22 The Canberra c o l l e c t i o n c o n s i s t s o f l i v i n g p l a n t s i n t h e open ground a t 
t h e B l a c k Mountain s i t e and a l i m i t e d number o f t r o p i c a l and s u b - t r o p i c a l 
p l a n t s m a i n t a i n e d under glasshouse c o n d i t i o n s . A p p r o x i m a t e l y 4000 s p e c i e s , o r 
about h a l f t h e number p o t e n t i a l l y capable o f b e i n g c u l t i v a t e d i n Canberra, are 
r e p r e s e n t e d . A p o l i c y has been adopted t o p l a n t groups o f i n d i v i d u a l s , r a t h e r 
t h a n s i n g l e specimens, wherever p o s s i b l e and t h e same s p e c i e s may o ccur i n 
s e v e r a l p l a c e s as p l a n t i n g s are a r r a n g e d i n t axonomic, e c o l o g i c a l , g e o g r a p h i c , 
e d u c a t i o n a l and a e s t h e t i c groups. 

3.23 P r o p a g a t i o n o f p l a n t s f o r t h e c o l l e c t i o n i n t h e Gardens and f o r b o t a n i c a l 
and h o r t i c u l t u r a l r e s e a r c h i s u n d e r t a k e n i n t h e n u r s e r y . P l a n t s produced are 
f o r use o n l y a t t h e N a t i o n a l B o t a n i c Gardens and i t s annexe a t J e r v i s Bay. 
S e v e r a l i m p o r t a n t c o l l e c t i o n s o f f r o s t - t e n d e r p l a n t s are p e r m a n e n t l y h e l d i n 
g l a s s h o u s e s . I n a d d i t i o n , some s p e c i e s w h i c h a r e d i f f i c u l t t o p r o p a g a t e o r 
c u l t i v a t e are h e l d i n l a r g e c o n t a i n e r s as s t o c k p l a n t s u n t i l numbers can be " 
b u i l t up s u f f i c i e n t f o r e s t a b l i s h m e n t i n t h e Gardens. Emphasis i s b e i n g p l a c e d 
on b r i n g i n g i n t o c u l t i v a t i o n a wide range o f p l a n t s p e c i e s endangered i n t h e i r 
n a t u r a l h a b i t a t s . 

3.24 A Herbarium w i t h c a p a c i t y f o r o v e r 700 000 specimens has been e s t a b l i s h e d 
as an e s s e n t i a l p a r t o f t h e N a t i o n a l B o t a n i c Gardens. About 100 000 specimens 
ar e c u r r e n t l y h e l d i n t h e Herbarium. These have been assembled f o r b o t a n i c a l 
s t u d i e s f r o m f i e l d c o l l e c t i o n s t h r o u g h o u t A u s t r a l i a and many o f t h e s e are 
v o u chers f o r p l a n t s g r o w i n g i n t h e Gardens. A voucher specimen i s one t o w h i c h 
r e f e r e n c e may be made i n t h e f u t u r e t o v e r i f y t h e i d e n t i t y o f t h e p l a n t on 
w h i c h s t u d i e s were made. Emphasis t o d a t e has been p l a c e d on t h e v a s c u l a r 
f l o r a a l t h o u g h s e r i o u s s t u d y and c o l l e c t i o n o f t h e n o n - v a s c u l a r f l o r a has begun 
and i n v e s t i g a t i o n s are b e i n g c a r r i e d o u t d e t e r m i n e t h e most s u i t a b l e methods o f 
c u l t i v a t i o n o f t h i s somewhat n e g l e c t e d component o f t h e A u s t r a l i a n f l o r a . 



3.24 The Herbarium c o - o p e r a t e s w i t h o t h e r h e r b a r i a t h r o u g h o u t t h e w o r l d and 
i n 1978 more t h a n 12 000 specimens were p r o c e s s e d f o r l o a n o r exchange. I n 
a d d i t i o n t o B o t a n i c Gardens s t a f f , t h e Herbarium i s used by o t h e r b o t a n i s t s 
from A u s t r a l i a and overseas and has i n c r e a s i n g l y become a r e f e r e n c e c e n t r e f o r 
s t u d e n t s o f t h e A u s t r a l i a n f l o r a . 

3.25 The N a t i o n a l B o t a n i c Gardens works i n c l o s e c o - o p e r a t i o n w i t h o t h e r 
s c i e n t i f i c i n s t i t u t i o n s i n Canberra i n c l u d i n g t h e Herbarium A u s t r a l i e n s e and 
o t h e r s e c t i o n s o f t h e CSIRO D i v i s i o n o f P l a n t I n d u s t r y , t h e CSIRO D i v i s i o n o f 
F o r e s t Research, t h e Canberra C o l l e g e o f Advanced E d u c a t i o n , t h e A u s t r a l i a n 
N a t i o n a l U n i v e r s i t y , t h e A u s t r a l i a n N a t i o n a l Parks and W i l d l i f e S e r v i c e and 
t h e Bureau o f F l o r a and Fauna (Department o f Science and t h e E n v i r o n m e n t ) . 

3.26 The A u s t r a l i a n C u l t i v a r R e g i s t r a t i o n A u t h o r i t y (ACRA) i s based a t t h e 
Gardens and many r e g i s t e r e d c u l t i v a r s o f A u s t r a l i a n s p e c i e s a r e now p l a n t e d 
f o r d i s p l a y and e v a l u a t i o n . The ACRA was s e t up i n 1963 t o r e g i s t e r c u l t i v a r s 
r e s u l t i n g f r o m s e l e c t i o n and b r e e d i n g o f A u s t r a l i a n f l o r a . I t was t r a n s f e r r e d 
from Melbourne t o t h e Gardens i n 1973 and i s r e c o g n i s e d by t h e I n t e r n a t i o n a l 
Commission f o r t h e Nomenclature o f C u l t i v a t e d P l a n t s o f t h e I n t e r n a t i o n a l Union 
o f B i o l o g i c a l S c iences. 

3.27 The N a t i o n a l B o t a n i c Gardens p a r t i c i p a t e s i n an i n t e r n a t i o n a l seed ex­
change system between a c c r e d i t e d b o t a n i c a l gardens t h r o u g h o u t t h e w o r l d . D u r i n g 
1978-79 more t h a n 6000 p a c k e t s o f seeds were s u p p l i e d t o o t h e r b o t a n i c a l gardens, 
The seeds o f e x o t i c p l a n t s r e c e i v e d i n exchange a re e v a l u a t e d by t h e Research 
S e c t i o n o f t h e C i t y Parks A d m i n i s t r a t i o n f o r use i n t h e development and main­
tenance o f t h e Canberra landscape. 

3.28 An a c t i v e b o t a n i c a l and h o r t i c u l t u r a l r e s e a r c h program has been developed 
t o s t u d y taxonomy, e c o l o g y , morphology, n u t r i t i o n , p r o p a g a t i o n , s e l e c t i o n and 
d o m e s t i c a t i o n o f A u s t r a l i a n p l a n t s . T h i s r e s e a r c h has been d e s c r i b e d i n papers 
p u b l i s h e d i n s c i e n t i f i c and t e c h n i c a l j o u r n a l s . 

3.29 The e d u c a t i o n a l f u n c t i o n o f t h e Gardens i s f u l f i l l e d by l a b e l l i n g p l a n t s ; 
m a i n t a i n i n g a d i s p l a y room w i t h s p e c i a l b o t a n i c a l and h o r t i c u l t u r a l d i s p l a y s 
which a r e changed q u a r t e r l y ; p u b l i s h i n g t h e s e r i e s Growing N a t i v e P l a n t s w h i c h 
now i n c l u d e s t e n volumes; p r o v i d i n g r a n g e r - l e d t o u r s f o r s c h o o l groups and 
o t h e r s ; c o n d u c t i n g r e g u l a r s t u d y groups f o r c h i l d r e n f r o m p r i m a r y s c h o o l s as 
p a r t o f t h e c u r r i c u l u m ; and by c o n s t r u c t i n g t r a i l s such as t h e A b o r i g i n a l 
T r a i l and t h e N a t u r e T r a i l t o i l l u s t r a t e s p e c i a l f e a t u r e s and uses o f A u s t r a l i a n 
p l a n t s . 

3.30 N a t i v e p l a n t workshops f o r t h e g e n e r a l p u b l i c were i n i t i a t e d i n 1979 and 
over n i n e t y p e o p l e t o o k p a r t i n a s e r i e s o f l e c t u r e s and d e m o n s t r a t i o n s on 
p l a n t p r o p a g a t i o n towards t h e end o f t h a t y e a r . These have been c o n t i n u e d i n 
1980 and are d e s i g n e d t o i n c r e a s e t h e knowledge o f , and i n t e r e s t i n , t h e c u l t i ­
v a t i o n o f A u s t r a l i a n n a t i v e p l a n t s by home g a r d e n e r s . 

3.31 The Gardens i s a m a j o r n a t i o n a l t o u r i s t a t t r a c t i o n and i s open t o t h e 
p u b l i c f r o m 9 am t o 5 pm (6 pm on weekends d u r i n g d a y l i g h t s a v i n g ) e v e r y day 
o f t h e y e a r e x c e p t Christmas Day. More t h a n 150 000 v i s i t o r s were r e c o r d e d 
d u r i n g c a l e n d a r y e a r 1979. H o r t i c u l t u r a l a d v i c e on g r o w i n g n a t i v e p l a n t s i s 
always a v a i l a b l e f r o m t r a i n e d s t a f f a t t h e i n q u i r y desk i n t h e d i s p l a y room. 
Two s i g n p o s t e d w a l k s ( t h e w h i t e and t h e b l u e arrow w a l k s ) have been d e s i g n e d 
t o l e a d t h e v i s i t o r t h r o u g h v a r i o u s p a r t s o f t h e Gardens such as t h e r a i n f o r e s t 
g u l l y where many te m p e r a t e and s u b - t r o p i c a l r a i n f o r e s t s p e c i e s have been 
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e s t a b l i s h e d . S p e c i a l a t t e n t i o n i s b e i n g g i v e n t o improve access and f a c i l i t i e s 
f o r d i s a b l e d p e o p l e , t h e e l d e r l y and t h e v e r y young t h r o u g h o u t t h e Gardens and — 
a s p e c i a l garden f o r d i s a b l e d p e o p l e i s b e i n g p l a n n e d f o r c o n s t r u c t i o n d u r i n g 
t h e I n t e r n a t i o n a l Year o f D i s a b l e d Persons i n 1981. *1 

3.32 V i s i t o r s may be t a k e n by r a n g e r s on g u i d e d t o u r s t h r o u g h t h e Gardens. 
Groups f r o m e d u c a t i o n a l i n s t i t u t i o n s make up t h e b u l k o f t h e s e v i s i t o r s . I n 
t h e t w e l v e - m o n t h p e r i o d J u l y 1978 - June 1979, 129 e d u c a t i o n a l groups v i s i t e d 
t h e Gardens, by arrangement, and most were conducted on t o u r s l e d by t h e r a n g e r s — 
and e d u c a t i o n ' o f f i c e r s . 

n 
3.33 I n a d d i t i o n more t h a n 1500 p e o p l e i n c l u d i n g members o f h o r t i c u l t u r a l and _ 
b i r d - w a t c h i n g c l u b s , s c i e n t i s t s w i t h a p r o f e s s i o n a l i n t e r e s t i n t h e Gardens and 
groups such as s c o u t s were t a k e n on g u i d e d t o u r s . 
A d m i n i s t r a t i o n o f t h e Gardens ~ 

3.34 The N a t i o n a l B o t a n i c Gardens i s a d m i n i s t e r e d as a s u b - s e c t i o n o f t h e C i t y 
Parks A d m i n i s t r a t i o n , Department o f t h e C a p i t a l T e r r i t o r y . The p r e s e n t s t a f f — 
complement c o n s i s t s o f s i x p r o f e s s i o n a l b o t a n i s t s and h o r t i c u l t u r i s t s , t w e n t y 
t e c h n i c a l and o v e r s e e r s t a f f , f o u r a d m i n i s t r a t i v e and c l e r i c a l o f f i c e r s and H 
t h i r t y - s i x i n d u s t r i a l s t a f f . A d d i t i o n a l seasonal s t a f f a r e engaged d u r i n g _ 
summer t o a s s i s t w i t h maintenance d u r i n g t h e peak g r o w i n g season. 

n 
3.35 A t t h i s s t a g e t h e Gardens i s i n c l u d e d w i t h i n t h e Black Mountain Reserve 
p u b l i c p a r k and t h e p r o v i s i o n s o f t h e P u b l i c Parks Ordinance and R e g u l a t i o n s 
a p p l y . I t may be a p p r o p r i a t e i n t h e f u t u r e t o c o n s i d e r a s e p a r a t e d e c l a r a t i o n 
f o r t h e N a t i o n a l B o t a n i c Gardens and s p e c i f i c l e g i s l a t i o n f o r t h e p r o t e c t i o n 
and maintenance o f t h e l i v i n g and h e r b a r i u m c o l l e c t i o n s and r e g u l a t i o n s o f use — 
o f t h e area. Other ACT Ordinances r e l a t i n g t o u n l e a s e d l a n d a l s o a p p l y . 

n 
3.36 The r a n g e r s w i t h i n t h e Gardens are a u t h o r i s e d o f f i c e r s under t h e f o l l o w - _ 
i n g Ordinances: Dog C o n t r o l Ordinance 1975, Timber P r o t e c t i o n Ordinance 1919, 
Animals and B i r d s P r o t e c t i o n Ordinance 1918, C a r e l e s s Use o f F i r e Ordinance mm^ 
1936, P r o t e c t i o n o f Lands Ordinance 1937, P u b l i c Parks Ordinance 1928, Trespass 
on Commonwealth Lands Ordinance 1932, W i l d f l o w e r s and N a t i v e P l a n t s Ordinance 
1936 and L i t t e r Ordinance 1977. 

n 
3.37 The b o t a n i c gardens l o c a t e d i n Sydney, Melbourne, P e r t h and A d e l a i d e have — 
been proposed f o r l i s t i n g i n t h e R e g i s t e r o f t h e N a t i o n a l E s t a t e m a i n t a i n e d by 
t h e A u s t r a l i a n H e r i t a g e Commission. I t may be a p p r o p r i a t e t o c o n s i d e r t h e H 
s u i t a b i l i t y o f l i s t i n g t h e N a t i o n a l B o t a n i c Gardens once t h e f i n a l b o u n d a r i e s 
are d e t e r m i n e d . 

n 
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4 THE OPTIONS 

4.1 The p r e s e n t a r e a o f t h e Gardens i s almost f u l l y o c c u p i e d and c o n t a i n s 
about h a l f t h e number o f s p e c i e s i t i s b e l i e v e d can be grown s u c c e s s f u l l y o u t 
o f doors i n Canberra. I f no a c t i o n i s t a k e n t h e c o l l e c t i o n c o u l d be m a i n t a i n e d 
a t i t s p r e s e n t l e v e l b u t would l a c k many s p e c i e s w h i c h are n e c e s s a r y t o make 
t h e c o l l e c t i o n r e p r e s e n t a t i v e and s e r i o u s l y reduce i t s s c i e n t i f i c and r e c r e a t i o n ­
a l p o t e n t i a l . 

4.2 The o p t i o n s a v a i l a b l e t o c u l t i v a t e t h e a d d i t i o n a l s p e c i e s p o t e n t i a l l y 
capable o f b e i n g grown under Canberra o u t d o o r c o n d i t i o n s a r e : 

(a) i n c r e a s e t h e d e n s i t y o f p l a n t i n g on t h e e x i s t i n g s i t e ; 
(b) reduce d r a s t i c a l l y t h e number o f i n d i v i d u a l s o f each s p e c i e s 

p l a n t e d ; and 
(c) e x t e n d t h e a r e a under c u l t i v a t i o n . 

4.3 O p t i o n ( a ) : One o f t h e management o b j e c t i v e s o f t h e Gardens has been t o 
p r e s e r v e as much as p o s s i b l e o f t h e n a t u r a l t r e e cover t o m a i n t a i n a wooded 
appearance t o t h e f o o t s l o p e s o f B l a c k M o u n t a i n when viewed f r o m t h e c i t y . T h i s 
has been a c h i e v e d e f f e c t i v e l y as i l l u s t r a t e d i n p h o t o g r a p h s t a k e n f r o m vantage 
p o i n t s i n Canberra ( P l a t e s 1, 2 and 3 ) . One o f t h e consequences o f t h i s p o l i c y 
has been t o r e s t r i c t t h e d e n s i t y o f p l a n t i n g t o compensate f o r c o m p e t i t i o n f o r 
l i g h t and w a t e r f r o m t h e n a t u r a l t r e e c o v e r . 

4.4 I t i s n o t f e a s i b l e t o i n c r e a s e t h e d e n s i t y o f p l a n t i n g and m a i n t a i n s a t i s ­
f a c t o r y g r o w t h w i t h o u t m a r k e d l y r e d u c i n g t h e e x i s t i n g t r e e c o v e r . T h i s w o u l d 
be c o n t r a r y t o t h e landscape p o l i c y o f t h e N a t i o n a l C a p i t a l Development 
Commission t o m a i n t a i n t h e presence o f a t r e e canopy. 

4.5 O p t i o n ( b ) : C o n s i d e r a b l e e f f o r t and expense have been a p p l i e d t o t h e 
s e l e c t i o n and d e s i g n o f p l a n t i n g s i n t h e Gardens t o s e r v e t h e t h r e e main 
f u n c t i o n s o f e d u c a t i o n , r e c r e a t i o n and s c i e n t i f i c s t u d y . 

4.6 The N a t i o n a l B o t a n i c Gardens as i n d i c a t e d i n p a r a g r a p h 3.22 has adopted a 
p o l i c y o f group p l a n t i n g where p o s s i b l e t o d e m o n s t r a t e t h e v a r i a b i l i t y e x i s t i n g 
w i t h i n f a m i l i e s and genera and i n some cases t o e s t a b l i s h a sequence o f age 
c l a s s e s . I n t h e taxonomic g r o u p i n g s , r e l a t e d s p e c i e s have been p l a n t e d t o ­
g e t h e r t o i l l u s t r a t e a f f i n i t i e s and d i f f e r e n c e s between s p e c i e s and genera 
w i t h i n one f a m i l y . I n o t h e r a r e a s , p l a n t s o c c u r r i n g n a t u r a l l y i n a g e o g r a p h i c 
r e g i o n have been e s t a b l i s h e d t o g e t h e r t o i l l u s t r a t e s i m i l a r i t i e s i n a d a p t i v e 
c h a r a c t e r i s t i c s t o p a r t i c u l a r e c o l o g i c a l c o n d i t i o n s . Species w i t h a common 
f u n c t i o n such as t h e i r v a l u e as t r a d i t i o n a l f o o d and m e d i c i n e have been p l a n t e d 
t o g e t h e r t o a s s i s t i n t h e e d u c a t i o n a l program o f t h e Gardens, w h i l e groups o f 
p l a n t s w i t h s p e c i a l landscape v a l u e s a r i s i n g f r o m f l o w e r c o l o u r , f o r m , t e x t u r e 
or g r o w t h h a b i t have a l s o been e s t a b l i s h e d . Thus a s i n g l e s p e c i e s w i t h s p e c i a l 
s c i e n t i f i c , e d u c a t i o n a l and a e s t h e t i c i n t e r e s t may o c c u r i n a number o f p l a c e s 
i n t h e Gardens. 

4.7 O p t i o n ( c ) : The most a p p r o p r i a t e way t o i n c r e a s e t h e number o f s p e c i e s 
c u l t i v a t e d i n Canberra i s t o i n c r e a s e t h e s i z e o f t h e Gardens. T h i s can be 
a c h i e v e d e f f e c t i v e l y e i t h e r by: 

( i ) s e l e c t i n g an a d j a c e n t s i t e , w h i c h c o u l d be i n t e g r a t e d w i t h t h e 
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P l a t e 1: Black Mountain viewed from Mt A i n s l i e . The e x i s t i n g Gardens development on the lower slopes of Black 
Mountain i s not obvious due to the c a r e f u l r e t e n t i o n of t r e e cover and s e n s i t i v e s i t i n g of b u i l d i n g s 
and f a c i l i t i e s . 



e x i s t i n g Gardens thus u t i l i s i n g much of the e x i s t i n g i n f r a ­
s t r u c t u r e and r e s o u r c e s , or by 

( i i ) s e l e c t i n g a s i t e elsewhere i n the Canberra region. 

4.8 I t i s considered t h a t the new a r e a should be c l o s e to, and p r e f e r a b l y ad­
j o i n i n g , the e x i s t i n g Gardens to ensure the e f f i c i e n t use of equipment and 
s t a f f . F a i l u r e to meet t h i s c r i t e r i o n would r e q u i r e the d u p l i c a t i o n of both 
personnel and expensive equipment. P a t r o l and s u r v e i l l a n c e by rangers could 
be shared between contiguous s i t e s , but the establishment of a new group would 
be r e q u i r e d f o r an i s o l a t e d s i t e . S p e c i a l i s t labour f o r t a s k s such as plumbing 
and p e s t and weed c o n t r o l would be more e f f i c i e n t l y u t i l i s e d i n a s i n g l e garden 
complex than i n i s o l a t e d u n i t s . Managerial and p r o f e s s i o n a l s t a f f would have 
d i r e c t a c c e s s to a l l the Gardens i f expansion was i n t o an a d j o i n i n g s i t e , but 
i f the new development was some d i s t a n c e from the e x i s t i n g o f f i c e s much v a l u ­
able time must be spent t r a v e l l i n g . I f the new s i t e was s e p a r a t e , propagation 
m a t e r i a l from the Gardens would need to be s t o r e d i n holding areas a t the s i t e 
thus l e a d i n g to a d u p l i c a t i o n of f a c i l i t i e s . 

4.9 The Na t i o n a l B o t a n i c Gardens i s a major t o u r i s t a t t r a c t i o n and i t i s 
appropriate t h a t i t i s l o c a t e d i n an a r e a r e a d i l y a c c e s s i b l e to v i s i t o r s and 
r e s i d e n t s a l i k e . I t i s a l s o d e s i r a b l e from a t o u r i s t p o i n t of view t h a t the 
Gardens not be d i s p e r s e d . An expansion of the Gardens would improve i t s s t a t u s 
as a t o u r i s t a t t r a c t i o n and l e a d to an o v e r a l l improvement i n r e c r e a t i o n f a c i l i ­
t i e s a v a i l a b l e to ACT r e s i d e n t s and v i s i t o r s . 

4.10 For s c i e n t i f i c r e f e r e n c e purposes i t i s often d e s i r a b l e f o r p l a n t s to be 
grown where they can be r e a d i l y compared wi t h each other. I f th e r e i s a s i g n i ­
f i c a n t geographical d i s l o c a t i o n between examples of s p e c i e s , genera and f a m i l i e s , 
then ease of comparison i s l o s t and the u s e f u l n e s s of the Gardens as a s c i e n t i ­
f i c r e f e r e n c e a r e a i s reduced. 

4.11 A f t e r c o n s i d e r i n g a l l reasonable options the p r e f e r r e d one i s to extend 
the N a t i o n a l Botanic Gardens i n t o a s u i t a b l e a d j a c e n t s i t e . 

4.12 There are s e v e r a l c r i t e r i a which any ext e n s i o n to the e x i s t i n g Gardens 
must f u l f i l : 

For a d m i n i s t r a t i v e e f f i c i e n c y the s i t e should a d j o i n the e x i s t i n g 
Gardens, as d i s c u s s e d above, and be capable of development a t 
reasonable c o s t . 

There should be a v a r i e t y of landfonns a v a i l a b l e to meet the 
environmental requirements of the l a r g e number of s p e c i e s to 
be grown i n the a r e a and to provide wide scope f o r landscaping 
and p l a n t d i s p l a y . 

. S o i l s should be medium to l i g h t and f r e e d r a i n i n g so t h a t 
water-logging problems do not occur under i r r i g a t i o n and a f t e r 
long pe r i o d s of r a i n . 

E x i s t i n g p l a n t communities on the s i t e should not c o n t a i n any 
r a r e or endangered s p e c i e s not found elsewhere. I t may be 
p o s s i b l e , however, to p r e s e r v e r e p r e s e n t a t i v e stands of e x i s t i n g 
m a t e r i a l w i t h i n the Gardens. 
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The s i t e s h o u l d n o t c o n t a i n t h e h a b i t a t s o f r a r e or 
endangered fauna. 

The s i t e must be capable o f b e i n g p r o v i d e d w i t h an adequate 
w a t e r s u p p l y . 

There must be good access f o r s t a f f , s t u d e n t s and o t h e r v i s i t o r s . 
I d e a l l y t h e s i t e s h o u l d be c e n t r a l l y l o c a t e d and n o t d i f f i c u l t 
f o r t o u r i s t s t o l o c a t e . 
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P l a t e 2: S i t e A viewed from C a p i t a l H i l l . The wooded appearance of 
most of the s i t e would be r e t a i n e d and t r e e cover r e s t o r e d 
on the bare a r e a s . 

P l a t e 3: S i t e B and the e x i s t i n g Gardens viewed from C a p i t a l H i l l . 
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5 ENVIRONMENTAL DESCRIPTION OF THE ALTERNATIVE SITES 

L o c a t i o n 

5.1 There are two p o s s i b l e s i t e s f o r t h e proposed e x t e n s i o n w h i c h s a t i s f y t h e 
c r i t e r i a l i s t e d i n p a r a g r a p h 4.12. The l o c a t i o n s o f t h e s e a r e shown on Map 2 
and P l a t e s 2 and 3. 

5.2 S i t e A i s s o u t h o f t h e e x i s t i n g Gardens between C l u n i e s Ross S t , Black 
M o u n t a i n Dr and Parkes Way. The w e s t e r n boundary f o l l o w s t h e power l i n e a l o n g 
a r i d g e t o near t h e S u l l i v a n T r i g , p o i n t . The area o f t h i s s i t e i s approxim­
a t e l y 37 ha. — 

5.3 S i t e B i s n o r t h o f t h e e x i s t i n g Gardens. I t i s a p p r o x i m a t e l y 29 ha i n H 
area. Roads and t h e power l i n e easement d e f i n e a l l b u t a s m a l l s e c t i o n o f i t s 
b o u n d a r i e s . 

n 
C l i m a t e 

5.4 The g e o g r a p h i c p o s i t i o n and a l t i t u d e o f Canberra r e s u l t i n a c l i m a t e w h i c h 
d i f f e r s i n many r e s p e c t s f r o m t h e c l i m a t e s o f o t h e r l a r g e c i t i e s i n A u s t r a l i a , 
most o f which a r e l o c a t e d n e a r t h e c o a s t . The Canberra c l i m a t e i s c o n t i n e n t a l , 
t y p i f i e d by h o t summers and c o l d w i n t e r s , b u t a l t i t u d e has a m o d e r a t i n g i n ­
f l u e n c e on summer t e m p e r a t u r e s and tends t o lowe r t h o s e i n w i n t e r . " ^ i 

5.5 R a i n f a l l i s d i s t r i b u t e d e v e n l y t h r o u g h o u t t h e y e a r w i t h an average annual 
r e c o r d i n g o f about 638 mm. Severe d r o u g h t s have been r e c o r d e d i n t h e Canberra ^ 
d i s t r i c t s i n c e t h e e a r l y days o f s e t t l e m e n t , b u t u s u a l l y t h e r a i n f a l l i s f a i r l y 
r e l i a b l e . —-

5.6 The number o f hours o f sunshine r e c e i v e d , p a r t i c u l a r l y d u r i n g w i n t e r , p r o -
v i d e s a good i d e a o f t h e c l i m a t e o f a l o c a l i t y i n m i d - l a t i t u d e s (Bureau o f 
Me t e o r o l o g y , 1968), W i n t e r sunshine i s o f t e n a b e t t e r i n d i c a t i o n o f good weather 
t h a n t e m p e r a t u r e r e a d i n g s because c o l d , sunny days a r e f r e q u e n t l y more p l e a s a n t 
t h a n c l o u d y ones. I n w i n t e r Canberra r e c e i v e s f i v e hours o f sunshine p e r day -
about an hour a day more t h a n Melbourne and an hour l e s s t h a n Sydney. Fogs 
occur m a i n l y i n t h e May t o J u l y p e r i o d w i t h an average o f about f i v e days o f ^ 
f o g each month. 

5.7 There i s a h i g h f r e q u e n c y o f n o r t h - w e s t winds over most o f t h e y e a r , b u t 
Canberra i s s h e l t e r e d t o some e x t e n t by mountains t o t h e west. These winds a r e ^ 
c o l d d u r i n g w i n t e r . E a s t e r l y sea breezes i n t h e l a t e evenings i n summer have 
a m o d e r a t i n g i n f l u e n c e on t e m p e r a t u r e . Winds a re m o s t l y l i g h t , t h e average 
annual w i n d speed b e i n g o n l y h a l f t h a t i n Melbourne and Sydney. 

5.8 The c l i m a t e o f t h e e x i s t i n g Gardens and a l t e r n a t i v e s i t e s i s s i m i l a r t o 
t h a t o f t h e Canberra a r e a g e n e r a l l y w i t h t h e e x c e p t i o n t h a t fewer f r o s t s o c c u r 
on t h e upper s l o p e s , A f r o s t i s c l a s s i f i e d as severe when t h e a i r t e m p e r a t u r e 
f a l l s below 0^0 and i s u s u a l l y d e s t r u c t i v e o f p l a n t c e l l s . On average some — 
t h i r t y - n i n e o f th e s e f r o s t s o c c u r each y e a r a t t h e Canberra F o r e s t r y S t a t i o n 
( a l t i t u d e 580 m and s i t u a t e d across t h e l a k e f r o m t h e Gardens), The r e d u c t i o n ^ 
i n t h e number o f f r o s t s on s l i g h t l y h i g h e r ground, n o t s u b j e c t t o c o l d a i r 
d r a i n a g e a t n i g h t , i s shown i n t e n y e a r s o f r e c o r d s a t Mt St r o m l o ( a l t i t u d e 
782 m) where an average o f o n l y s i x t e e n severe f r o s t s a year o c c u r , Mt S t r o m l o ^ 
i s s i t u a t e d about 10 km south-west o f Bl a c k Mountain, These r e c o r d s are con-
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f i r m e d by e x p e r i e n c e i n t h e e x i s t i n g Gardens ( a l t i t u d e range 584 t o 658 m) 
where some p l a n t s p e c i e s w h i c h have grown w e l l when p l a n t e d on t h e upper 
s l o p e s , have been k i l l e d by f r o s t when p l a n t e d i n t h e l o w e r p a r t s . 

5.9 The o v e r a l l s o u t h - e a s t e r l y a s p e c t o f t h e e x i s t i n g and proposed s i t e s r e ­
duces t h e adverse e f f e c t on p l a n t s o f d r y w e s t e r l y and n o r t h - w e s t e r l y winds i n 
summer. 

5.10 The v a r i a b l e t o p o g r a p h y means t h a t a wide range o f m i c r o c l i m a t e s e x i s t s 
on B l a c k M o u n t a i n . T h i s must be r e c o g n i s e d when s e l e c t i n g p l a n t i n g s i t e s , 
p a r t i c u l a r l y f o r s p e c i e s m a r g i n a l l y s u i t e d t o t h e area. 

Topography 

5.11 B l a c k M o u n t a i n stands about 245 m above t h e s u r r o u n d i n g Canberra p l a i n . 
Steep s l o p e s are common on a l l a s p e c t s c l o s e t o t h e summit i n c l u d i n g t h e upper 
s e c t i o n o f S i t e A where s l o p e s on t h e g u l l y s i d e s exceed 60%. (Map 3.) 
Slopes o f t h i s degree are t o o s t e e p f o r development w i t h o u t major m o d i f i c a t i o n 
and would be r e t a i n e d l a r g e l y i n t h e i r p r e s e n t s t a t e . 

5.12 S i t e A c o n t a i n s t h r e e s t e e p - s i d e d g u l l i e s a l i g n e d n o r t h - w e s t t o s o u t h ­
e a s t , and s e p a r a t e d by f l a t t e n e d b u t i n c l i n e d r i d g e s . These r i d g e s and g u l l i e s 
p r o v i d e a wide range o f p l a n t i n g h a b i t a t s w i t h d i f f e r i n g degrees o f exposure t o 
w i n d and f r o s t . O n e - f i f t h o f t h i s s i t e ( T a b l e 1 and Map 3} has s l o p e s o f l e s s 
t h a n 20%. T h i s i n c l u d e s t h e s o u t h - e a s t e r n s e c t i o n a d j a c e n t t o C l u n i e s Ross St 
and t h e a r e a n e a r t h e r e s e r v o i r . A s i m i l a r p r o p o r t i o n o f t h e s i t e has s l o p e s 
i n excess o f 40%. 

5.13 S i t e B (Map 4) a l s o c o n t a i n s a s e r i e s o f r i d g e s and g u l l i e s b u t w i t h 
g r e a t e r v a r i e t y o f a s p e c t n o r t h , s o u t h and e a s t t h a n S i t e A. I t does n o t con­
t a i n any s l o p e s g r e a t e r t h a n 60% and a h i g h e r p r o p o r t i o n , t w o - f i f t h s , has s l o p e s 
o f l e s s t h a n 20%. 

5.14" D i f f e r e n t h a b i t a t s i n t h e r i d g e and v a l l e y systems on B l a c k M o u n t a i n are 
i n f l u e n c e d t o " a l a r g e e x t e n t by d i f f e r e n c e s i n i n c i d e n t s o l a r energy. Jacobs 
(1955> used d a t a c o l l e c t e d a t Mt S t r o m l o by Rimmer and A l i e n (1950) t o c a l c u l a t e 
s o l a r r a d i a t i o n r e c e i v e d by s l o p e s o f v a r i o u s a s p e c t s and g r a d i e n t s . V a r i a t i o n s 
o f up t o 300 cals/cm^ on 20° s l o p e s and 400 cals/cm2 on 30*^ s l o p e s were d e t e r ­
mined between n o r t h - and s o u t h - f a c i n g s l o p e s . N o r t h aspects r e c e i v e more 
r a d i a t i o n t h r o u g h o u t t h e y e a r t h a n s o u t h a s p e c t s . The g r e a t e s t d i f f e r e n c e s be­
tween s o l a r r a d i a t i o n r e c e i v e d by c o n t r a s t i n g s l o p e s o c c u r f r o m A p r i l t o 
September, and t h e s m a l l e s t d i f f e r e n c e s between October and March. 

5.15 I n a s t u d y o f t h e i n f l u e n c e o f a s p e c t on t h e c o m p o s i t i o n and s t r u c t u r e o f 
d r y s c l e r o p h y l l f o r e s t on B l a c k M o u n t a i n , Pook and Moore (1966) suggested t h a t 
seasonal g r o w t h r a t e s o f p l a n t s on B l a c k M o u n t a i n w o u l d d i f f e r because o f 
d i f f e r e n c e s i n t e m p e r a t u r e and s o i l m o i s t u r e on n o r t h and s o u t h a s p e c t s . S u i t ­
a b l e t e m p e r a t u r e s f o r g r o w t h w o u l d occur e a r l i e r i n t h e season on n o r t h a s p e c t s 
b u t s o i l m o i s t u r e would become l i m i t i n g sooner. Pook and Moore c o n c l u d e d t h a t 
t h e l e n g t h o f t h e g r o w i n g season on b o t h a s p e c t s i s v i r t u a l l y t h e same, b u t 
t h a t maximum g r o w t h occurs a t two d i f f e r e n t seasons. 

r 
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5.16 While t h e r e i s l i t t l e o p p o r t u n i t y t o i n c r e a s e s o l a r r a d i a t i o n i n o r d e r 
t o l e n g t h e n t h e gr o w i n g season, s u p p l e m e n t a r y w a t e r i n g as p a r t o f h o r t i c u l t u r a l 
management may a s s i s t i n r e d u c i n g t h e l i m i t a t i o n imposed by reduced s o i l m o i s t ­
u r e d u r i n g summer, p a r t i c u l a r l y on n o r t h a s p e c t s . 

Table 1 Slope c l a s s e s i n S i t e s A and B and t h e e x i s t i n g a r e a 

Percentage o f each s l o p e c l a s s 
Area 0-20 21-40 41-60 >60 

A ' 21 56 21 2 
B 40 44 16 
E x i s t i n g 77 21 2 Trace 

Geology 

5.17 Black Mountain i s a h o r s t bounded by f a u l t s on t h r e e s i d e s l e a v i n g t h e 
o l d e r Black M o u n t a i n Sandstone r a i s e d above t h e s u r r o u n d i n g younger r o c k s . 

5.18 Almost t h e e n t i r e a r ea o f t h e p r e s e n t Gardens and S i t e s A and B are com­
posed o f Black M o u n t a i n Sandstone, a f i n e - g r a i n e d q u a r t z o s e sandstone w i t h r a r e 
or t h i n s h a l y beds. T h i s i s Lower O r d o v i c i a n i n age. 

5.19 There i s a s m a l l a r ea o f S t a t e C i r c l e Shale i n t h e s o u t h - e a s t c o r n e r o f 
S i t e A. T h i s i s Lower S i l u r i a n i n age. 

S o i l s 

5.20 The i n f o r m a t i o n c o n t a i n e d i n t h i s s e c t i o n was drawn f r o m t h e r e p o r t on a 
s o i l s u r v e y i n v e s t i g a t i o n u n d e r t a k e n f o r t h e N a t i o n a l B o t a n i c Gardens by 
J.R. Sleeman and C.R. Watson, o f CSIRO S o i l s D i v i s i o n . The r e p o r t i s r e p r o d u c e d 
i n f u l l as Appendix 2. 

5.21 The i n v e s t i g a t i o n o f t h e s o i l s i n S i t e s A and B was based on a s e r i e s o f . 
auger i n s p e c t i o n s a l o n g s e l e c t e d t o p o g r a p h i c t r a n s e c t s a t s i t e s shown on F i g u r e 
1 o f Appendix 1. These were augmented by i n s p e c t i o n s o f l i m i t e d exposures i n 
g u l l y banks, and i n e x c a v a t i o n s f o r roads and b u i l d i n g s i n t h e e x i s t i n g Gardens 
and nearby areas o f Bl a c k M o u n t a i n . These i n s p e c t i o n s tended t o suggest t h a t 
deep s o i l s , w i t h and w i t h o u t c l a y s u b s o i l s , are more common t h a n i n d i c a t e d f r o m 
t h e auger b o r i n g s w h i c h were s t o p p e d by coarse g r a v e l r a t h e r t h a n basement 
r o c k . 

S i t e A 

5.22 T h i s s i t e c o n s i s t s o f r e d / y e l l o w e a r t h and r e d e a r t h / r e d p o d z o l i c s o i l , 
w i t h a s s o c i a t e d l i t h o s o l s and mi n o r areas o f s i l i c e o u s sand. I t has t h e h i g h ­
e s t p e r c e n t a g e o f s t e e p e s t s l o p e s ( T a b l e 1 ) , more o u t c r o p p i n g r o c k , s u r f a c e 
l a y e r s t h a t appear t o be more g r a v e l l y and fewer s o i l s w i t h c l a y B h o r i z o n s . 
I n c o n t r a s t t o S i t e B t h e g u l l i e s h e r e a r e f i l l e d w i t h 5 m o r more o f g r a v e l l y 
c o l l u v i u m . 
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S i t e B 

5.23 T h i s s i t e c o n s i s t s o f r e d e a r t h / r e d p o d z o l i c s o i l s w i t h a s s o c i a t e d l i t h o ­
s o l s and r e d p o d z o l i c s o i l s and mi n o r areas o f s i l i c e o u s sand. S i t e B has a 
h i g h e r p r o p o r t i o n o f m o d e r a t e l y s t e e p s l o p e s , more s o i l s w i t h impermeable c l a y 
B h o r i z o n s and s u r f a c e l a y e r s t h a t appear t o be s l i g h t l y l e s s g r a v e l l y . 

E x i s t i n g Gardens 

5.24 S o i l s i n t h e e x i s t i n g Gardens a re r e d / y e l l o w e a r t h s and r e d e a r t h / r e d 
p o d z o l i c s o i l s w i t h a s s o c i a t e d l i t h o s o l s and s i l i c e o u s sands. I n c o n t r a s t t o 
S i t e s A and B where s t e e p and m o d e r a t e l y s t e e p s l o p e s a r e common, t h e e x i s t i n g 
area i s dominated by more g e n t l e s l o p e s on c o l l u v i u m . The s t e e p e r s e c t i o n s o f 
t h e e x i s t i n g a r e a appear t o have g r e a t e r a f f i n i t i e s w i t h S i t e B. 

5.25 I n a l l t h r e e areas t h e upper l a y e r s , w h i c h a r e t h e most s i g n i f i c a n t f o r 
p l a n t s and f r o m an e r o s i o n p o i n t o f v i e w , a r e r e m a r k a b l y s i m i l a r . They c o n s i s t 
o f 2-3 cm o f le a v e s and t w i g s , over 1-2 cm o f loam w i t h f i n e sand, over 10-110 cm 
o f f i n e sandy loajn w i t h v a r i a b l e q u a n t i t i e s o f a n g u l a r sandstone g r a v e l . These 
l a y e r s may o v e r l a y permeable, more c l a y e y l a y e r s , imperjneable c l a y l a y e r s o r 
bedrock. 

5.26 I n t h e i r d i s c u s s i o n , Sleeman and Watson w r o t e : 

A l t h o u g h s l o p e s a r e such t h a t r a p i d t o v e r y r a p i d s u r f a c e r u n - o f f 
would be e x p e c t e d , w i t h consequent removal o f m a t e r i a l , t h e coarse 
t e x t u r e d n a t u r e o f t h e upper h o r i z o n s l e a d s t o r a p i d w a t e r e n t r y 
and p r e v e n t s o r l i m i t s r u n - o f f . Under c o n d i t i o n s o f heavy down­
pours o r extended p e r i o d s o f r a i n t h e upper l a y e r s o f s o i l s w i t h 
impermeable c l a y B h o r i z o n s w i l l be s u b j e c t e d t o t e m p o r a r y w a t e r ­
l o g g i n g . T h i s s i t u a t i o n o f m i n i m a l e r o s i o n l o s s can o n l y be 
m a i n t a i n e d under changed use p a t t e r n s i f s u r f a c e c o n d i t i o n s , l i t t e r 
and h i g h p e r m e a b i l i t y a r e m a i n t a i n e d as f a r as p o s s i b l e . 

F l o r a and v e g e t a t i o n 

5.27 The v e g e t a t i o n o f t h e Bl a c k M o u n t a i n Reserve has been d e s c r i b e d by Coyne 
(1969) and E l l i o t t and Douglas ( 1 9 7 4 ) . E s s e n t i a l l y i t i s an open f o r e s t 
(Specht, 1970) dominated by E u c a l y p t u s macrorhyncha and E_. r o s s i i , w i t h a t u s s o c k 
grass/shrub u n d e r s t o r e y . 

5.28 The c o m p o s i t i o n o f t h e v e g e t a t i o n v a r i e s w i t h a s p e c t (Pook and Moore 1966). 
On t h e warmer, d r i e r , n o r t h - f a c i n g s l o p e s and r i d g e t o p s E_. r o s s i i i s predomin­
a n t , w h i l e i n t h e u n d e r s t o r e y t h e t u s s o c k - g r a s s D a n t h o n i a p a l l i d a and t h e 
shrubs P h y l I a n t h u s h i r t e l l u s and D i l l w y n i a r e t o r t a a r e most f r e q u e n t . On t h e 
c o o l e r , m o i s t e r , s o u t h - f a c i n g s l o p e s E_. macrorhyncha i s p r e d o m i n a n t . D a n t h o n i a 
p a l l i d a and Poa s i e b e r a n a and t h e shrubs Monotoca s c o p a r i a , D a v i e s i a mimosoides 
and A c a c i a b u x i f o l i a a r e . f r e q u e n t . A few shrubs are common on b o t h a s p e c t s , 
f o r example Brachyloma daphnoides, G r e v i l l e a a f f . a l p i n a , H i b b e r t i a o b t u s i f o l i a 
and P u l t e n a e a procumbens. 

5.29 V a r i a t i o n s i n v e g e t a t i o n p a t t e r n s a l s o o c c u r as a r e s u l t o f f i r e and o t h e r 
d i s t u r b a n c e s . On p a r t o f S i t e A where d e s t r u c t i o n o f t h e n a t i v e v e g e t a t i o n has 
been almost complete M e d i t e r r a n e a n weeds p r e d o m i n a t e , e s p e c i a l l y annual g r a s s e s . 
W i t h d i s t u r b a n c e o f l e s s e r i m p a c t t h e main e f f e c t i s t o i n c r e a s e some o f t h e 
u n d e r s t o r e y shrub components i n f r e q u e n c y o f o c c u r r e n c e r a t h e r t h a n number o f 
species p r e s e n t . 
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Predominant ly 
Euca lyp tus macrorhyncha 

> C | Predominant ly E . rossii 

V E G E T A T I O N - S I T E A AND S I T E B 
MAP 5 

in small sizes 

Predominant ly E . rossii 
in larger sizes 

Mixed E . macrorhyncha 
and E . rossii in small sizes 

Grassland 

Source : P .D. C o y n e (1969) 
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5.30 S i t e s A and B b o t h c a r r y t h e open f o r e s t t y p i c a l o f Black M o u n t a i n , b u t 
d i f f e r a c c o r d i n g t o t h e e f f e c t s o f p a s t f i r e s and human a c t i v i t y . 

5.31 S i t e A has a dominant s o u t h - e a s t a s p e c t ; hence E u c a l y p t u s macrorhyncha 
and a s s o c i a t e d s o u t h - s l o p e s p e c i e s t e n d t o p r e d o m i n a t e t h r o u g h much o f t h e 
s i t e . The f l o r i s t i c l i s t (Appendix 3) shows t h e o t h e r s p e c i e s p r e s e n t i n t h i s 
s i t e . 

5.32 A l a r g e p a r t o f t h e a r e a has been d i s t u r b e d by c l e a r i n g f o r g r a z i n g . The 
s o u t h e r n c o r n e r i s e s s e n t i a l l y a t r e e l e s s , weedy g r a s s l a n d and t h e e a s t e r n 
c o r n e r ( t h e s i t e o f t h e m a t e r i a l s s t o r e used d u r i n g c o n s t r u c t i o n o f t h e T e l e ­
communications Tower on B l a c k M o u n t a i n and as a dump b e f o r e t h a t ) has been 
c l e a r e d and d i s t u r b e d , A l a r g e area on t h e a d j a c e n t s l o p e s and a l s o t h e n o r t h ­
e a st c o r n e r a r e s e m i - d i s t u r b e d due t o c l e a r i n g and subsequent r e g e n e r a t i o n . 
The r emainder o f t h e s i t e i s c o v e r e d by r e l a t i v e l y u n d i s t u r b e d v e g e t a t i o n , 
except a l o n g an access t r a c k w h i c h f o l l o w s a r i d g e . W i t h i n t h e r e l a t i v e l y un­
d i s t u r b e d open f o r e s t no r e c e n t f i r e s have o c c u r r e d ( t h e r e i s no c h a r r i n g o f 
t h e t r e e t r u n k s ) , r e s u l t i n g i n a r a t h e r sparse shrub u n d e r s t o r e y , 

5.33 S i t e B has a dominant e a s t e r l y a s p e c t , w i t h E u c a l y p t u s r o s s i i and 
a s s o c i a t e d s p e c i e s p r e d o m i n a n t a l t h o u g h t h e w e s t e r n arm o f t h e s i t e i n c l u d e s a 
deep g u l l y w i t h E_, macrorhyncha. The n o r t h - s l o p e s a r e d r y , w i t h s m a l l e r E_. 
r o s s i i t h a n on S i t e A, 

5.34 Only t h e s i t e o f t h e f o r m e r c a r dump has been e x t e n s i v e l y d i s t u r b e d . 
C h a r r i n g o f t r e e t r u n k s i n d i c a t e s a r e l a t i v e l y r e c e n t f i r e i n t h i s a r e a , w h i c h 
c o r r e l a t e s w i t h t h e much denser shrub u n d e r s t o r e y t h a n on S i t e A, However, 
t h i s i s n o t r e f l e c t e d i n a s i g n i f i c a n t l y g r e a t e r number o f shrub s p e c i e s . 
(Appendix 2.) 

Species c o m p o s i t i o n 

5.35 Appendix 2 p r e s e n t s d a t a f r o m a f l o r i s t i c s u r v e y o f t h e two prop o s e d 
s i t e s c a r r i e d o u t d u r i n g September-October 1979. Due t o t h e season o f t h e s u r ­
vey some herbaceous p e r e n n i a l s and t h e summer annual p l a n t s have n o t been r e ­
corded. 

5.36 The s u r v e y was c a r r i e d o u t s e l e c t i v e l y w i t h due c o n s i d e r a t i o n g i v e n t o 
v a r i a t i o n i n t e r r a i n , a s p e c t and h a b i t a t t o ensure a r e p r e s e n t a t i v e sample 
w i t h i n t h e seasonal l i m i t s . I t c o n s i s t e d o f s e v e r a l e x c u r s i o n s a t i n t e r v a l s o f 
about t h r e e weeks, t h e specimens b e i n g i d e n t i f i e d i n t h e f i e l d and c o n f i r m e d 
where necessary i n t h e Herbarium. 

5.37 The f o r m a t o f t h e l i s t i s based on t h a t o f M, Gray and H,S. McKee (1969) 
w i t h some neces.sary n o m e n c l a t u r a l changes, The abundance and d i s t r i b u t i o n 
d a t a i s t a k e n d i r e c t l y f r o m t h a t p u b l i c a t i o n w i t h k i n d p e r m i s s i o n o f Mr Gray, 
S i t e A i s r i c h e r i n b o t h n a t i v e and e x o t i c s p e c i e s , a r e f l e c t i o n o f g r e a t e r 
d i v e r s i t y o f h a b i t a t due" t o t o p o g r a p h y and d i s t u r b a n c e , 

5.38 Only two n a t i v e s p e c i e s l i s ~ t e d - h e r e a r e r e s t r i c t e d and r a r e i n t h e Bl a c k 
Mountain f l o r a . Both o f t h e s e , Parahebe p e r f o l i a t a and Blechnum minus, a re 
common i n t h e w i d e r ACT f l o r a and are t h r i v i n g w i t h i n t h e N a t i o n a l B o t a n i c 
Gardens. A t h i r d s p e c i e s , C a l a d e n i a congesta, i s r e c o r d e d as n o t common i n t h e 
Black M o u n t a i n f l o r a and r a r e i n t h e ACT f l o r a . T h i s s p e c i e s " has-been,, c o l l e c t e d 
i n t h e upper p a r t o f S i t e A where a l a r g e s e c t i o n w o u l d n o t be c u l t i v a t e d - d u e — 
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t o t h e steepness o f t h e t e r r a i n ; p r e s e r v a t i o n o f t h i s s p e c i e s w i t h i n t h e 
Gardens would be ensured. Other s p e c i e s r e c o r d e d as n o t common on Black Moun­
t a i n are g r o w i n g s u c c e s s f u l l y w i t h i n t h e N a t i o n a l B o t a n i c Gardens and are com­
mon i n o t h e r areas o f t h e ACT. 

5.39 No p u b l i s h e d r e c o r d o f n o n - v a s c u l a r p l a n t d i s t r i b u t i o n o r abundance i s 
a v a i l a b l e . However, t h e s p e c i e s r e c o r d e d f o r t h e s i t e s are r e l a t i v e l y common 
i n mountainous areas o f t h e ACT. Many a r e a l s o p r e s e n t i n s i m i l a r s i t u a t i o n s 
i n t h e N a t i o n a l B o t a n i c Gardens. 

Fauna and f a u n a h a b i t a t 

Mammals 

5.40 The i n f o r m a t i o n i n t h i s s e c t i o n i s t a k e n f r o m a s t u d y , u n d e r t a k e n a t t h e 
r e q u e s t o f t h e N a t i o n a l B o t a n i c Gardens, by C.R. Tidemann, o f t h e Zoology De­
p a r t m e n t , A u s t r a l i a n N a t i o n a l U n i v e r s i t y . The r e p o r t i s r e p r o d u c e d as Appendix 
4. I t i s based on a s u r v e y made d u r i n g 1974-75 by t h e a u t h o r , a v i s i t t o t h e 
s i t e s i n November 1979, a r e v i e w o f r e l e v a n t l i t e r a t u r e and d i s c u s s i o n s w i t h 
B o t a n i c Gardens p e r s o n n e l . 

5.41 N i n e t e e n s p e c i e s o f n a t i v e mammal and seven i n t r o d u c e d s p e c i e s have been 
r e c o r d e d i n S i t e s - A and B. Species r e c o r d e d and t h e i r s t a t u s w i t h i n t h e s i t e s 
are summarised i n Ta b l e 2. 

5.42 Movement o f l a r g e t e r r e s t r i a l mammals such as kangaroos and s p i n y a n t -
e a t e r s would be r e s t r i c t e d upon development o f e i t h e r S i t e s A or B by f e n c i n g , 
t h u s d e n y i n g them access t o a s m a l l p o r t i o n o f t h e i r p r e v i o u s l y a v a i l a b l e h a b i ­
t a t . 

5.43 Some o f t h e s m a l l e r t e r r e s t r i a l s p e c i e s , such as t h e two A n t e c h i n u s and 
t h e two i n t r o d u c e d r o d e n t s , Mus and R a t t u s , would be a d v e r s e l y a f f e c t e d t o 
some e x t e n t by t h e removal o f n a t u r a l ground l i t t e r and f a l l e n t i m b e r . How­
ev e r , t h e p a t t e r n o f development i n t h e e x i s t i n g Gardens a l l o w s t h e s u r v i v a l o f 
th e s e s p e c i e s a l b e i t a t red u c e d l e v e l s . 

5.44 The a r b o r e a l mammals and t h e b a t s i n t h e area w o u l d p r o b a b l y r e m a i n 
l a r g e l y u n a f f e c t e d by any development. The p l a n t i n g o f a d d i t i o n a l t r e e s and 
shrubs may a c t u a l l y enhance t h e s u r v i v a l o f some o f the s e by p r o v i d i n g a d d i t i o n ­
a l f o o d and s h e l t e r . The e x i s t i n g Gardens p r e s e n t l y s u p p o r t most o f t h e mammal 
sp e c i e s f o u n d i n t h e a d j o i n i n g Reserve e x c l u d i n g o n l y t h e l a r g e mammals, such 
as kangaroos. Tidemann concludes t h a t : 

The e n v i s a g e d o v e r a l l e f f e c t s o f t h e proposed e x t e n s i o n i n terms 
o f h a b i t a t d e s t r u c t i o n and d e p l e t i o n o f mammal faun a are f a i r l y -
i n s i g n i f i c a n t when viewed i n a r e g i o n a l c o n t e x t . The Black 
M o u n t a i n Reserve c o n t a i n s l a r g e areas o f h a b i t a t s i m i l a r t o t h a t 
p r e s e n t i n t h e s t u d y area and s u p p o r t s t h e a s s o c i a t e d mammal faun a . 
S i m i l a r f a u n a l assemblages occur a l s o on Mts A i n s l i e and. Majura. 
No r a r e o r endangered mammal s p e c i e s were' f o u n d t o occ u r i n t h e 
s t u d y a r e a , n o r were any e x p e c t e d .to o c c u r t h e r e . 
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Table 2 Mammal s p e c i e s r e c o r d e d f r o m S i t e s A and B 

Species S t a t u s i n S i t e s A and B 

N a t i v e mammals 

Monotreme 

Spiny a n t e a t e r [Tachyglossus a c u l e a t u s ) 

M a r s u p i a l s 
Sugar g l i d e r [ P e t a u r u s b r e v i c e p s ) 
B r u s h - t a i l e d possum ( T r i c h o s u r u s v u l p e c u l a ) 
R i n g - t a i l e d possum (Pseodocheirus p e r e g r i n u s ) 
Y e l l o w - f o o t e d m a r s u p i a l mouse (A n t e c h n i n u s 
f l a v i p e s ) 

Brown m a r s u p i a l mouse (A. s t u a r t i i ) 
Wombat (Vombatus u r s i n u s ) 
E a s t e r n g r e y kangaroo (Macropus g i g a n t e u s ) 

Uncommon 

Common 
Common 
Common 

Common 
Uncommon 
Rare, r e c o r d e d f r o m one 
s i g h t i n g o n l y 

Uncommon 

Bats 
Reddish f l y i n g f o x (Pteropus s c a p u l a t u s ] 
Grey-headed f l y i n g f o x (P_. p o l i o c e p h a l u s ) 
L i t t l e f l a t b a t ( T a d a r i d a p l a n i c e p s ] 
W h i t e - s t r i p e d b a t (T. a u s t r a i l s ) 
Y e l l o w - b e l l i e d b a t (Taphozous f l a v i v e n t r i s ) 
Lesser l o n g - e a r e d b a t ( N y c t o p h i l u s g o e f f r o y i ) 
Gould's l o n g - e a r e d b a t (JN. g o u l d i i ) 
Gould's w a t t l e d b a t ( C h a l i n o l o b u s g o u l d i i ) 
C hocolate w a t t l e d b a t (^. m o r i o ) 
L i t t l e brown b a t ( E p t e s i c u s v u l t u r n u s ) 
King R i v e r l i t t l e b a t (E_. r e g u l u s ) 

I n t r o d u c e d mammals 
F e r a l c a t ( F e l i s c a t u s ) 
European f o x (Vulpes v u l p e s ) 
European r a b b i t ( Q r y c t o l a g u s c u n i c u i u s ) 
European h a r e (Lepus europeaus) 
Black r a t ( R a t t u s r a t t u s ) 
House mouse (Mus muscuius) 
F e r a l p i g (Sus s c r o f a ) 

Uncommon m i g r a n t 
Uncommon m i g r a n t 
Uncommon 
Rare 
Rare 
Common 
Common 
Common 
Common 
Common 
Common 

Common 
Uncommon 
Uncommon 
Common 
Uncommon 
Very common 
Rare v a g r a n t , r e c o r d e d f r o m 
group o f t h r e e o n l y 
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B i r d s 

5.45 The i n f o r m a t i o n c o n t a i n e d i n t h i s s e c t i o n was o b t a i n e d f r o m a r e p o r t 
u n d e r t a k e n f o r t h e N a t i o n a l B o t a n i c Gardens by Grahame C l a r k , o f t h e Canberra 
O r n i t h o l o g i s t s Group (Appendix 5) and f r o m W i l s o n (1 9 8 0 ) . The s p e c i e s l i s t 
f r o m t h e l a t t e r p u b l i c a t i o n r e f e r r i n g t o t h e e x i s t i n g Gardens i s i n c l u d e d as 
Appendix 6. 

5.46 The a v i f a u n a o f S i t e s A and B i s s i m i l a r t o t h a t o f t h e r e s t o f t h e 
B l a c k M o u n t a i n Reserve w i t h some a l t e r a t i o n s due t o t h e d i s t u r b a n c e i n S i t e A. 
The number o f s p e c i e s w i t h i n t h e Reserve ( l i s t e d i n W i l l i a m s , 1976) i s l e s s 
t h a n t h a t i n t h e e x i s t i n g Gardens due t o t h e i n c r e a s e i n f o o d , n e s t i n g s i t e s 
and s h e l t e r i n t h e l a t t e r . 

5.47 As t h e p r o p o s e d e x t e n s i o n ( e i t h e r S i t e A o r S i t e B) w ould be developed 
under a s i m i l a r management p o l i c y t o t h a t used i n t h e e x i s t i n g Gardens a number 
o f s p e c i e s would b e n e f i t due t o t h e i n c r e a s e i n seeds, f r u i t and i n s e c t f o o d ; 
t h e l o n g e r p e r i o d i n t h e y e a r when s u i t a b l e f o o d i s a v a i l a b l e ; t h e l a r g e r 
number o f n e s t s i t e s f o r s h r u b - n e s t i n g s p e c i e s , and t h e g r e a t e r d i v e r s i t y o f 
h a b i t a t s a s s o c i a t e d w i t h t h e i n t r o d u c t i o n o f p l a n t s t o t h e l o c a l i t y . The 
s p e c i e s w h i c h are c o n s i d e r e d t o be i n t h i s c a t e g o r y are l i s t e d i n Appendix 5. 

5.48 C l a r k c o n s i d e r s t h e r e are o n l y two b i r d s p e c i e s on B l a c k M o u n t a i n w h i c h 
depend on u n a l t e r e d ground l a y e r h a b i t a t and t h u s w o u l d be a f f e c t e d by d e v e l o p ­
ment o f e i t h e r o f t h e two s i t e s as p a r t o f t h e Gardens. They are t h e p a i n t e d 
b u t t o n - q u a i l ( T u r n i x v a r i a ) and t h e s p e c k l e d w a r b l e r ( S e r i c a m i s s a g i t t a t u s ) . 
I f S i t e B i s developed t h e s e b i r d s w ould decrease i n number. The development 
o f S i t e A would have a l e s s e r e f f e c t because o f t h e s m a l l e r e x t e n t o f s u i t a b l e 
h a b i t a t f o r t h e two s p e c i e s . 

5.49 I f t h e t e c h n i q u e s o f t r e e s u r g e r y used i n t h e e x i s t i n g Gardens are 
adopted i n t h e e x t e n s i o n t h e n a c o n s i d e r a b l e number o f n e s t i n g h o l l o w s w i l l be 
removed. T h i s w o u l d reduce t h e n e s t i n g o p p o r t u n i t i e s f o r p a r r o t s and c e r t a i n 
o t h e r s p e c i e s such as w h i t e - t h r o a t e d t r e e c r e e p e r s , maned duck and s t r i a t e d 
p a r d a l o t e . 

5.50 The i n c r e a s e i n numbers o f b i r d s i s l i k e l y t o r e s u l t i n more p r e d a t o r s , 
p a r t i c u l a r l y t h e f e r a l c a t and t h e p i e d currawong ( S t r e p e r a g r a c u l i n a ) , The 
p i e d currawong does, however, p r e s e n t an advantage so f a r as n a t i v e b i r d s are 
concerned i n t h a t i t reduces t h e number o f i n t r o d u c e d b i r d s such as t h e s t a r l i n g 
( S t u r n u s v u l g a r i s ) and t h e European b l a c k b i r d (Turdus m e r u l a ) i n t h e Gardens. 

5.51 The e f f e c t s on b i r d s o f p e s t i c i d e s and h e r b i c i d e s are u n c e r t a i n . Grahame 
C l a r k has observed d u r i n g b a n d i n g o p e r a t i o n s i n t h e e x i s t i n g Gardens t h a t t h e 
number o f i n s e c t - e a t i n g b i r d s d e c l i n e s a f t e r s p r a y i n g . I t i s n o t known i f t h i s 
i s due t o r e m o v a l o f t h e f o o d source as a r e s u l t o f t h e s p r a y i n g o r p o s s i b l y a 
d i r e c t e f f e c t on t h e b i r d s t h emselves. The e f f e c t s do n o t seem t o be l o n g 
l a s t i n g . 

5.52 Of t h e most common s p e c i e s i n t h e a r ea o f t h e two s i t e s , C l a r k c o n s i d e r s 
t h a t t h i r t y - f o u r w i l l b e n e f i t f r o m development as p a r t o f t h e Gardens; f i f t e e n 
w i l l e i t h e r b e n e f i t o r r e m a i n t h e same; two w i l l be a d v e r s e l y a f f e c t e d , and 
t h e n o n l y i f S i t e B i s chosen. Appendix 5 l i s t s t h e s p e c i e s i n each c a t e g o r y . 

26 



r 
R e p t i l e s and amphibians 

5.53 The r e p t i l e s and amphibians i n t h e two e x t e n s i o n s i t e s are s i m i l a r t o 
those on t h e r e m a i n d e r o f B l a c k M o u n t a i n . The f o l l o w i n g i s a g e n e r a l d i s ­
c u s s i o n on t h e s e f a u n a i n t h e B l a c k M o u n t a i n Reserve t a k e n f r o m Coyne (1969) 
and K u k o l i c ( 1 9 7 6 ) . T a b l e 3 shows t h e r e p t i l e s and amphibians f o u n d i n t h e 
Reserve w i t h t h e i r abundance. The n o m e n c l a t u r e o f t h i s s e c t i o n f o l l o w s t h a t 

( o f Cogger ( 1 9 7 5 ) . 

^ 5.54 S k i n k s are t h e most abundant o f t h e r e p t i l e s i n b o t h numbers and d i v e r s i ­
t y , w i t h t h e grass s k i n k ( L e i o l o p i s m a d e l i c a t a ) b e i n g b o t h t h e most w i d e s p r e a d 

^ and abundant. 

'~ 5.55 Of t h e s i x t e e n s p e c i e s o f f r o g s known t o o c c u r i n t h e ACT, t h i r t e e n are 
f o u n d i n t h e e x i s t i n g N a t i o n a l B o t a n i c Gardens ( K u k o l i c , 1979). I t i s e x p e c t e d 
t h a t most o f t h e s e a l s o o c c u r on B l a c k M o u n t a i n a l t h o u g h o n l y t h o s e l i s t e d i n 

— Table 3 have been r e c o r d e d ; Pseudophryne b i b r o n i i i s t h e most abundant and 
w i d e s p r e a d f r o g . 

r 

r 
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Table 3 R e p t i l e s and' amphibians o f t h e Black Mountain Reserve 

Species S t a t u s on Black Mountain 
N a t u r e Reserve 

R e p t i l e s 
ELAPIDAE 
R e d - b e l l i e d b l a c k snake, Pseudechis p o r p h y r i a c u s 
Common brown snake, Pseudonaja t e x t i l i s t e x t i l i s 
Black-headed snake, Unechis g o u l d i i 
TYPHLOPIDAE 
B l i n d snake, T y p h i i n a n i g r e s c e n s 
AGAMIDAE 
Bearded dragon, Amphibolurus b a r b a t u s b a r b a t u s 
Tree dragon, Amphibolurus m u r i c a t u s 
SCINCIDAE 
Common b l u e t o n g u e , T i l i q u a s c i n c o i d e s s c i n c o i d e s 
C o p p e r - t a i l e d s k i n k , C tenotus t a e n i o l a t u s 
T h r e e - t o e d s k i n k , H e m i e r g i s d e c r e s i e n s i s 
Cunningham's s k i n k , E g e m i a cunninghami 
Grass s k i n k s , L e i o l o p i s m a d e l i c a t a 

L e i o l o p i s m a g u i c h e n o t i 
M o r e t h i a b o u l e n g e r i 

VARANIDAE 
Lace m o n i t o r , Varanus v a r i u s v a r i u s 
GEKKONIDAE 
Stone gecko, D i p l o d a c t y l u s v i t t a t u s 
M a rbled gecko, P h y l l o d a c t y l u s marmoratus 
PYGOPODIDAE 
Legle s s l i z a r d s , A p r a s i a p a r a p u l c h e l l a 

Delma impar 
Burton's l e g l e s s l i z a r d , L i a l i s b u r t o n i s 
CHE L I DAE 
Long-necked t o r t o i s e , C h e l o d i n a l o n g i c o l l i s 

Amphibians 
HYLIDAE 
W h i s t l i n g t r e e f r o g , L i t o r i a v e r r e a u x i i 
E a s t e r n b a n j o f r o g , Limnodynastes d u m e r i l l i i 
d u m e r i l l i i 

S p o t t e d grass f r o g , Limnodynastes t a s m a n i e n s i s 
Common e a s t e r n f r o g l e t , C r i n i a s i g n i f e r a 
Brown t o a d l e t , Pseudophryne b i b r o n i i 

Unknown 
Unknown 
Unknown 

M o d e r a t e l y common 

M o d e r a t e l y common 
Unknown 

M o d e r a t e l y common 
Common 
Rare 
Unknown 
Unknown 
Unknown 
M o d e r a t e l y common 

Unknown 

Unknown 
Rare 

Unknown 
Rare 
Unknown 

Unknown 

Common 

M o d e r a t e l y common 
Common 
Common 
Common 

n 

n 

Source: K u k o l i c ( 1 9 7 6 ) . 

n 

n 

n 

n 
n 
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6 THE EXTENSION PROPOSAL 

6.1 S i t e s A and B have s i m i l a r e n v i r o n m e n t a l c h a r a c t e r i s t i c s and each would 
p r o v i d e an area s u i t a b l e f o r a c h i e v i n g t h e purpose o f i n c r e a s i n g t h e range o f 
d i v e r s i t y o f t h e A u s t r a l i a n f l o r a grown i n t h e n a t i o n a l c o l l e c t i o n . 

6.2 The advantages o f S i t e B are i t s g e n t l e t o p o g r a p h y and s h e l t e r e d n a t u r e . 
The s i t e i s l e s s p r o m i n e n t t h a n S i t e A and would a l l o w more f l e x i b i l i t y i n de­
velopment i n c l u d i n g i n c r e a s e d d e n s i t y o f p l a n t i n g and t h i n n i n g o f e x i s t i n g t r e e 
c over w i t h o u t b e i n g obvious f r o m c e n t r a l Canberra. I t i s away f r o m major 
t r a f f i c n o i s e a t p r e s e n t and g i v e s a f e e l i n g o f b e i n g w e l l removed f r o m t h e 
c i t y and u r b a n areas. P r e s e n t access t o t h i s s i t e i s o f f B a r r y Dr and a l o n g a 
r o a d a t t h e r e a r o f CSIRO and p a s t an ACT E l e c t r i c i t y A u t h o r i t y s u b s t a t i o n . 
Canberra r e s i d e n t s would become f a m i l i a r w i t h t h i s r o u t e , b u t i t would be con­
f u s i n g t o t o u r i s t s . Development o f t h e f o r m e r c a r dump as a p i c n i c and p a r k i n g 
area would p r o v i d e a d d i t i o n a l access t o t h e e x i s t i n g Gardens, t o S i t e B and t o 
t h e Black M o u n t a i n Reserve, Access would need t o be m a i n t a i n e d t o t h e f o r m e r 
q u a r r y now l e a s e d t o t h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y . The main d i s a d v a n t a g e 
o f S i t e B, f r o m a management p o i n t o f v i e w , i s i t s d i s t a n c e f r o m t h e a d m i n i s ­
t r a t i v e and works f a c i l i t i e s w h i c h are c o n c e n t r a t e d i n t h e s o u t h - e a s t e r n 
c o r n e r o f t h e e x i s t i n g Gardens. (Map 6.) 

6.3 S i t e B i s about 2 km f r o m t h e e x i s t i n g Gardens r e s e r v o i r . Much o f t h e 
s i t e i s t o o e l e v a t e d t o be a d e q u a t e l y s u p p l i e d w i t h o u t t h e c o n s t r u c t i o n o f a 
second r e s e r v o i r a t a h i g h e r l o c a t i o n on Black M o u n t a i n w h i c h would r e q u i r e 
r o a d access, e l e c t r i c i t y and t h e i n s t a l l a t i o n o f p i p e - l i n e s . To b u i l d t h e r e ­
s e r v o i r would r e q u i r e c o n s t r u c t i o n on a s i t e about 30 m^ and t h e d i g g i n g o f 
t r e n c h e s t o t a k e 15 cm mains - one f r o m t h e n e a r e s t o r most s u i t a b l e w a t e r 
s u p p l y and one l e a d i n g t o t h e Gardens, Landscaping o f t h e r e s e r v o i r and r e s ­
t o r a t i o n work over t h e mains wo u l d be n e c e s s a r y . 

6.4 S i t e A p r o v i d e s a wide range o f p l a n t i n g m i c r o environments and s p e c t a c u l a r 
views across t h e c i t y and Lake B u r l e y G r i f f i n ( P l a t e s 4 and 5} w h i c h would be 
a t t r a c t i v e t o v i s i t o r s . The prominence o f t h e s i t e f r o m vantage p o i n t s such as 
C a p i t a l H i l l ( t h e s i t e o f t h e new P a r l i a m e n t House, a r g u a b l y t h e n a t i o n ' s most 
i m p o r t a n t b u i l d i n g ) means t h a t g r e a t c a r e w o u l d be needed d u r i n g development 
stages t o m a i n t a i n t h e wooded landscape appearance. The p r e s e n t w a t e r s u p p l y 
f o r t h e upper p a r t o f t h e Gardens i s pumped t o a s m a l l r e s e r v o i r above t h e 
e x i s t i n g B l a c k M o u n t a i n r e s e r v o i r . The c a p a c i t y o f t h i s s m a l l r e s e r v o i r w o u l d 
have t o be i n c r e a s e d t o meet t h e needs o f t h e S i t e A e x t e n s i o n . A l t e r n a t i v e l y , 
i t may be p o s s i b l e t o t a k e w a t e r d i r e c t l y f r o m t h e B l a c k M o u n t a i n r e s e r v o i r 
w h i c h i s l o c a t e d on t h e same s i d e o f B l a c k M o u n t a i n Rd as S i t e A. The s e l e c t ­
i o n o f S i t e A would p l a c e t h e a d m i n i s t r a t i o n b u i l d i n g , h e r b a r i u m and d i s p l a y 
a r e a i n t h e c e n t r e o f t h e Gardens. 

6.5 The n o i s e f r o m t r a f f i c on Parkes Way c o u l d be an i r r i t a n t i n some 
p a r t s o f t h e Gardens a l t h o u g h t h e r e are s e c l u d e d g u l l i e s s h e l t e r e d f r o m 
s u r r o u n d i n g a c t i v i t i e s . I f S i t e A was developed t h e Gardens would be b i s e c t e d 
by a r o a d c a r r y i n g s i g n i f i c a n t t r a f f i c volumes i n c l u d i n g a h i g h p r o p o r t i o n o f 
heavy v e h i c l e s . An underpass under t h i s r o a d would p r o v i d e v i s i t o r s and s t a f f 
w i t h r e a d y access between S i t e A and t h e e x i s t i n g Gardens and a v o i d t h e need 
f o r them t o c r o s s t h e summit r o a d , 

6.6 There are no q u a n t i t a t i v e r e c o r d s o f p r e s e n t human use p a t t e r n s f o r e i t h e r 
s i t e . The CSIRO D i v i s i o n o f Entomology has a d v i s e d t h a t t h e r e i s no p u b l i s h e d 
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P l a t e 4: Mt A i n s l i e , Canberra C i v i c C e n t r e , and t h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y viewed f r o m S i t e A. 



P l a t e 5: Mt P l e a s a n t , the N a t i o n a l L i b r a r y , the High Court, and Royal Canberra H o s p i t a l viewed from S i t e A. 

I 1 J I 1 I 1 ] I 1 1 I 1 1 J I I 



information on the s t a t u s or d i s t r i b u t i o n of the i n s e c t fauna o c c u r r i n g i n the 
two a l t e r n a t i v e s i t e s ; however, v a r i o u s areas o f the Reserve, and the r e a r 
p a r t of the CSIRO s i t e a d j a c e n t to the Reserve, have been sampled. Continued 
access to S i t e B has been requested and the po i n t made t h a t any major changes 
to the understorey of S i t e B could i n f l u e n c e the r e s u l t s of i n s e c t trapping 
c a r r i e d out a t the r e a r of the CSIRO s i t e o u t s i d e the Reserve. 

6.7 O c c a s i o n a l o b s e r v a t i o n s and i n d i r e c t evidence from well-worn t r a c k s suggest 
t h a t p a r t s of S i t e B are r e l a t i v e l y w e l l used by bushwalkers, joggers and as a 
path from Aranda to the CSIRO, ANU and C i v i c . Some r e s i d e n t s o f nearby O'Connor 
and Turner may use the a r e a f o r p a s s i v e r e c r e a t i o n . CSIRO s t a f f may a l s o use 
the a r e a at lunchtime f o r r e l a x a t i o n . 

6.8 By c o n t r a s t S i t e A shows l i t t l e evidence o f pre s e n t use. T r a i l b i k e r i d i n g 
has occurred i n the p a s t but an a c t i v e management program i n v o l v i n g p u b l i c 
education, r e s t r i c t i o n o f ac c e s s and ranger p a t r o l s has been implemented to r e ­
duce t h i s a c t i v i t y . S i t e A i s used by botany students from the A u s t r a l i a n 
N a t i o n al U n i v e r s i t y f o r e c o l o g i c a l and f l o r i s t i c s s t u d i e s . 

6.9 Each of the s i t e s s a t i s f i e s the c r i t e r i a given i n paragraph 4.12 f o r an 
extension to the Gardens. S i t e A, however, i s l o c a t e d more favourably f o r 
management purposes, has been d i s t u r b e d p r e v i o u s l y over a l a r g e p o r t i o n of i t s 
a r e a , has e a s i e r a c c e s s f o r t o u r i s t s , more appealing views and the r e are no 
water supply problems. Thus the p r e f e r r e d option i s to extend the Gardens i n t o 
S i t e A with a c c e s s to the e x i s t i n g Gardens by way of an underpass. 

6.10 I n a d d i t i o n i t i s proposed to develop about 3.5 ha of the s i t e of the 
former c a r dump to the north of the e x i s t i n g Gardens (Map 2) as a p i c n i c f a c i ­
l i t y and secondary a c c e s s p o i n t f o r the Gardens. 
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7 ENVIRONMENTAL IMPACT OF THE PROPOSAL AND MEASURES TO AMELIORATE IT 

Impact on the e x i s t i n g p h y s i c a l and b i o l o g i c a l environment 

7.1 Development of S i t e A would r e s u l t i n replacement of the e x i s t i n g under­
s t o r e y i n areas where garden development takes p l a c e ; however, f o r e s t on the 
upper slope and s e l e c t e d stands of lower slope f o r e s t would be preserved. 
The extension would be developed p r o g r e s s i v e l y over about twenty years and 
changes o v e r a l l would be gradual with no l a r g e - s c a l e c l e a r i n g o c c u r r i n g a t any 
time. I n view of the occurrence of the Ê . macrorhyncha - Ê . r o s s i i a l l i a n c e 
on the r e s t of Black Mountain and elsewhere i n the ACT the l o s s of p a r t of t h i s 
a l l i a n c e on S i t e A would not be of r e g i o n a l s i g n i f i c a n c e . 

7.2 Roads and paths would be c o n s t r u c t e d along contours where p o s s i b l e and 
garden development c a r r i e d out f o l l o w i n g the n a t u r a l s l o p e . The e x i s t i n g vege­
t a t i o n would be r e t a i n e d u n t i l new p l a n t i n g s were introduced, thus holding the 
s u r f a c e s o i l and c o n t r o l l i n g e r o s i o n . As earthworks were i n i t i a t e d , drainage 
would be i n s t a l l e d to p r o t e c t p o t e n t i a l l y erodable ground from heavy r u n - o f f . 
S u r f a c e water would be q u i c k l y removed and fed i n t o the drainage system. 

7.3 Within the ext e n s i o n , flow p a t t e r n s and water inputs would be a l t e r e d . 
I r r i g a t i o n would c r e a t e a higher ' r a i n f a l l ' a t ground l e v e l although water de­
mand would be i n c r e a s e d as a r e s u l t of i n t e n s i v e p l a n t i n g . Attempts would be 
made to keep water input i n step with demand to avoid an i n c r e a s e i n runo f f . 

7.4 There i s a r i s k o f f i r e running i n t o both S i t e s A and B from other p a r t s 
of Black Mountain Reserve to the west. People using Parkes Way and Black 
Mountain Rd which border S i t e A could a l s o r e p r e s e n t a f i r e hazard to the s i t e . 
These r i s k s would be recognised i n the F i r e Management Plan f o r the Black 
Mountain Reserve and s p e c i f i c a l l y f o r the Gardens. The r i s k of s e r i o u s f i r e 
should be reduced by having an i r r i g a t i o n system s i m i l a r to t h a t i n the e x i s t ­
ing Gardens. I t i s considered t h a t ground f i r e s o c c u r r i n g i n the a r e a could 
be contained by the j u d i c i o u s use of the s p r i n k l e r system and manual c o n t r o l by 
f i r e teams w i t h i n the Gardens. Crown f i r e s could r e p r e s e n t a r i s k to the pro­
t e c t i v e t r e e canopy. Good a c c e s s and an adequate i n t e r n a l road system with 
watering p o i n t s should reduce t h i s r i s k s u b s t a n t i a l l y . No w i l d f i r e s have been 
known to occur i n the e x i s t i n g Gardens s i n c e they were e s t a b l i s h e d and the 
Gardens does not r e p r e s e n t a f i r e t h r e a t to the adj a c e n t Reserve. 

7.5 The proposed e x t e n s i o n c a r r i e s some r i s k of i n c r e a s e d i n c i d e n c e of d i s e a s e 
r e s u l t i n g from a l t e r e d water regimes, or a r r i v a l of p e s t s and d i s e a s e s with 
the i n t r o d u c t i o n of new p l a n t m a t e r i a l or from changes i n s p e c i e s d i v e r s i t y 
and abundance. T h i s r i s k i s impossible to q u a n t i f y ; however, i t must be recog­
n i s e d t h a t s i m i l a r r i s k s are a s s o c i a t e d with the development of Canberra and 
the movement of people, v e h i c l e s , animals and p l a n t s as p a r t of the day to day 
l i f e of the community. 

7.6 There i s a known f a m i l y group of kangaroos i n the a r e a and these could be 
excluded from the Gardens. The kangaroo population i n the Black Mountain Re­
serve i s a t p r e s e n t understocked and t h i s group should have no d i f f i c u l t y r e ­
l o c a t i n g elsewhere on the Mountain. The o v e r a l l e f f e c t s of the proposed ex­
t e n s i o n i n terms of h a b i t a t d e s t r u c t i o n and d e p l e t i o n of mammal fauna are 
l i m i t e d when viewed i n a r e g i o n a l context. The Black Mountain Reserve contains 
l a r g e areas of h a b i t a t s i m i l a r to t h a t p r e s e n t i n the proposed s i t e and supports 
the a s s o c i a t e d mammal fauna. B i r d l i f e i n the are a would b e n e f i t from garden 
development. Data from the e x i s t i n g Gardens show that i n comparison with open 
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f o r e s t on the west of Black Mountain, garden development has i n c r e a s e d the 
number of s p e c i e s p r e s e n t , swollen the numbers of i n d i v i d u a l s p r e s e n t i n many 
s p e c i e s , l e d to g r e a t e r n e s t i n g a c t i v i t y , and provided o v e r w i n t e r i n g h a b i t a t s 
f o r a l a r g e number of migrants t h a t would otherwise leave the a r e a . Appendix 
6 provides a l i s t of the b i r d s p e c i e s recorded i n the e x i s t i n g Gardens. Support 
f o r the value of the e x i s t i n g Gardens as b i r d h a b i t a t i s given by S. Wilson 
(1980): 

B i r d s a l s o seem to have a marked p r e f e r e n c e f o r what 
o r n i t h o l o g i s t s c a l l 'edge country' where d i f f e r e n t kinds 
of h a b i t a t meet or merge. The s p e c i a l layout of the 
Gardens, designed to provide as many types of p l a n t 
h a b i t a t as p o s s i b l e , c o i n c i d e n t a l l y provides ample 'edge 
country'. Dry f o r e s t w ith both n a t u r a l l y o c c u r r i n g and 
introduced t r e e s , open g r a s s l a n d , marshland, temperate 
zone r a i n f o r e s t and other t e r r a i n s meet and overlap i n 
t h i s 44 ha. 

Shrub v a r i e t i e s of a c a c i a s , hakeas, melaleucas and 
c a l l i s t e m o n s are v a l u a b l e n e s t i n g s i t e s f o r many of 
the s m a l l e r kinds of b i r d s . 
The N a t i o n a l Botanic Gardens i s dedi c a t e d to the study 
and c o n s e r v a t i o n of the A u s t r a l i a n f l o r a . B i r d s are 
i n d i s p e n s a b l e to the e c o l o g i c a l balance of the many 
ecosystems i n c o r p o r a t e d i n the Gardens and i t i s an 
i n d i c a t i o n o f the Gardens s u c c e s s t h a t so many n a t i v e 
b i r d s have i d e n t i f i e d w i t h these h a b i t a t s and s e t t l e d 
t h e r e . 

7.7 As pointed out by C l a r k (Appendix 5) the main problems a s s o c i a t e d with the 
extension of the Gardens w i t h regard to the b i r d fauna are the probable r e d u c t ­
ion i n n e s t s i t e s and the a l t e r a t i o n of ground l a y e r h a b i t a t f o r two s p e c i e s 
i n S i t e B. So f a r as i s p o s s i b l e i n keeping with t r e e h e a l t h and s a f e t y , prun­
ing regimes w i l l be a l t e r e d to leave n e s t s i t e s i n the exte n s i o n . 

7.8 Some r e p t i l e s and amphibians would remain i n the Gardens whi l e others 
would be disadvantaged by the changed environment and no longer p e r s i s t . Ex­
per i e n c e i n the e x i s t i n g Gardens i s t h a t a d d i t i o n a l moisture provided by i r r i ­
g a t ion and ornamental pools a t t r a c t s frogs and some of t h e i r p r e d a t o r s . 

V i s u a l impact of the proposal 

7.9 Fencing would be v i s i b l e along the southern and e a s t e r n boundaries and on 
the u p h i l l s i d e of Black Mountain Dr u n t i l p l a n t i n g s along the fence had been 
e s t a b l i s h e d . T h i s would take about three y e a r s . 

7.10 Earthworks a s s o c i a t e d with the i n s t a l l a t i o n o f pipes and c o n s t r u c t i o n of 
roads and pathways i n the f o r e s t e d areas would be hidden from d i s t a n t view, but 
on the c l e a r e d slope, i n the south-east comer, those works would be te m p o r a r i l y 
obvious but softened by landscaping and p l a n t i n g . Trenches f o r underground 
ro u t i n g of pipes and c a b l e s would be f i l l e d as q u i c k l y as p o s s i b l e and the s u r ­
face r e s t o r e d and mulched to minimise e r o s i o n and adverse e f f e c t s . T h i s i s 
standard p r a c t i c e i n the e x i s t i n g Gardens. 

7.11 Depots and other b u i l d i n g s would be landscaped to blend with the environ­
ment. B u i l d i n g s c o n s t r u c t e d i n the e x i s t i n g Gardens have been designed to cause 
minimal v i s u a l i n t r u s i o n and t h i s aim has been achieved. ( P l a t e 1.) 
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7.12 An area i n t h e most e a s t e r l y c o r n e r o£ t h e proposed e x t e n s i o n c o u l d be 
r e s e r v e d f o r p a r k i n g f o r t h e Gardens and o r t h e t e l e c o m m u n i c a t i o n f a c i l i t i e s . 
L andscaping, as i n t h e e x i s t i n g c a r p a r k , would be c a r r i e d o u t t o sc r e e n i t f r o m 
o u t s i d e view. The underpass proposed t o l i n k t h e new s i t e w i t h t h e e x i s t i n g 
Gardens would be u n o b t r u s i v e and wou l d n o t r e p r e s e n t an e n v i r o n m e n t a l h a z a r d . 
By c o n t r a s t i t would enable s a f e movement f o r v i s i t o r s and s t a f f between t h e 
d i f f e r e n t s e c t i o n s o f t h e Gardens. 

7.13 As S i t e A became e s t a b l i s h e d i t w o u l d t a k e on a ' n a t u r a l ' appearance 
even though most o f t h e p l a n t s would be s p e c i e s i n t r o d u c e d f r o m o t h e r p a r t s o f 
A u s t r a l i a . The f o r m and appearance o f most A u s t r a l i a n p l a n t s are f a m i l i a r 
enough t o t h e v i s i t o r t o g i v e t h e i m p r e s s i o n o f b e l o n g i n g t o t h i s e n v i r o n m e n t . 
S u i t a b l e p l a n t s w i t h d e s i r a b l e f o l i a g e t e x t u r e and f a s t g r o w t h would be used 
t o s c r e e n pathways and b l e n d b u i l d i n g s i n t o t h e i r s u r r o u n d i n g s . Once t h e ex­
t e n s i o n was e s t a b l i s h e d , t h e i r presence would be u n o b t r u s i v e t o t h e c a s u a l 
d i s t a n t o b s e r v e r and t h e i r c l o s e appearance w o u l d be i n harmony w i t h t h e e x i s t ­
i n g e n v i r o n m e n t . 

7.14 Garden development would enhance t h e appearance o f t h e lowe r edge o f t h e 
f o r e s t and t h e s l o p e above B l a c k M o u n t a i n P e n i n s u l a as p l a n t i n g s i n t h e s e areas 
would h e l p t o r e s t o r e t h e canopy. T h i s w o u l d h e l p m i n i m i s e t h e d i s t u r b a n c e r e ­
s u l t i n g f r o m c o n s t r u c t i o n o f Parkes Way. 

Impact o u t s i d e t h e Gardens 

7.15 Chemicals are used i n t h e Gardens f o r p e s t and weed c o n t r o l and as i n ­
o r g a n i c f e r t i l i s e r . Care i s t a k e n i n t h e s e l e c t i o n and a p p l i c a t i o n o f t h e s e 
m a t e r i a l s and t h e i r e f f e c t on p l a n t s and animals i n a d j a c e n t areas and 
p a r t i c u l a r l y Lake B u r l e y G r i f f i n . About two l i t r e s o f p e s t i c i d e c o n c e n t r a t e s 
p e r y e a r are used i n t h e e x i s t i n g Gardens. The main p e s t i c i d e used i s Rogor 40^1 
whic h has a breakdown p e r i o d o f about f i v e days. 

7.16 The h e r b i c i d e s T r i q u a t ^ ^ and Roundup^^ are used i n t h e Gardens f o r s p o t 
c o n t r o l o f weed g r o w t h . They have been s e l e c t e d because o f t h e i r e f f e c t i v e n e s s 
and c h a r a c t e r i s t i c o f u n d e r g o i n g r a p i d breakdown on c o n t a c t w i t h s o i l . 

7.17 The main f e r t i l i s e r r e q u i r e m e n t o f t h e Gardens i s f o r t h e lawn a r e a s , 
which are o n l y 6% o f t h e t o t a l Gardens area. The f e r t i l i s e r , w i t h an NPK r a t i o 
o f 10:4:6, i s a p p l i e d a t t h e r a t e o f 30/g p e r m2. General shrub beds are a l s o 
f e r t i l i s e d w i t h t h i s t w i c e a n n u a l l y a t t h e low r a t e o f 10/kg p e r h e c t a r e . 

7.18 Sewage f r o m t h e e x i s t i n g Gardens i s f e d i n t o t h e Canberra sewerage n e t ­
work and a s i m i l a r arrangement would a p p l y i n t h e new area. Waste paper and 
o t h e r garbage i s c o l l e c t e d i n r u b b i s h b i n s l o c a t e d around t h e Gardens and r e ­
moved by a waste d i s p o s a l f i r m . 

7.19 Lawn c l i p p i n g s and t r e e p r u n i n g s a r e used as mulch on t h e garden beds. 
Large m a t e r i a l such as l i m b s , w h i c h cannot be c h i p p e d , i s d e p o s i t e d a t one o f 
th e dump s i t e s around Canberra. 

Rogor 40 i s a t r a d e name f o r d i m e t h o a t e . 
T r i q u a t i s a t r a d e name f o r a m i x t u r e o f q u a t e r n a r y ammoni\im compounds. 
'Roundup i s a t r a d e name f o r a m i x t u r e w i t h g l y p h o s a t e as t h e p a r e n t compound. 
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7,20 Gardening i s a l a b o u r - i n t e n s i v e o p e r a t i o n and t h e l i t t l e n o i s e i t gene­
r a t e s i s l a r g e l y absorbed by t h e v e g e t a t i o n . There i s u n l i k e l y t o be any s i g ­
n i f i c a n t i n c r e a s e i n n o i s e l e v e l s i n t h e s u r r o u n d i n g e n v i r o n m e n t i f S i t e A i s 
developed. On t h e c o n t r a r y , t r a f f i c n o i s e f r o m B l a c k M o u n t a i n Dr and Parkes 
Way w o u l d have an i m p a c t on some areas i n t h e proposed e x t e n s i o n . 
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8 CONCLUSIONS 

8.1 The development o f S i t e A as an e x t e n s i o n t o t h e N a t i o n a l B o t a n i c Gardens 
would r e s u l t i n a major change t o t h e u n d e r s t o r e y v e g e t a t i o n . However, i t s 
r e p l a c e m e n t by a wide range o f o t h e r s p e c i e s w o u l d p r o v i d e s u b s t a n t i a l a d d i t i o n 
a l o p p o r t u n i t i e s f o r p a s s i v e r e c r e a t i o n , e d u c a t i o n and s c i e n t i f i c s t u d y f o r 
Canberra r e s i d e n t s and t o u r i s t s , l e a d i n g t o a g r e a t e r u n d e r s t a n d i n g and appre­
c i a t i o n o f t h e A u s t r a l i a n f l o r a . 

8.2 The Department o f t h e C a p i t a l T e r r i t o r y i s c o n f i d e n t t h e s i t e c o u l d be 
developed w i t h o u t adverse e f f e c t on t h e landscape appearance o f Black Mountain 
when viewed f r o m vantage p o i n t s i n t h e c i t y . T h i s c o n f i d e n c e i s based on t h e 
e x t e n s i v e e x p e r i e n c e i n d e v e l o p i n g t h e e x i s t i n g s i t e over t h e p a s t t h i r t y y e a r s 

8.3 The r e c l a m a t i o n o f t h e f o r m e r c a r dump on t h e n o r t h e r n boundary o f t h e 
e x i s t i n g Gardens wo u l d improve a d r a s t i c a l l y d i s t u r b e d and p r e s e n t l y u g l y s i t e 
and p r o v i d e a d d i t i o n a l access t o t h e Gardens and t h e B l a c k M o u n t a i n Reserve. 
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APPENDIX 1 

COnnONUEALTH OF AUSTRALIA 

ENV/IRONHENT PROTECTION ADHINISTRATIVE PROCEDURES 

PARAGRAPH 3 . 1 . 1 

DIRECTION REQUIRING ENVIRGNriENTAL IMPACT STATEMENT 

Pursuant t o paragraph 3 . 1 . 1 of t h e Env/ironment 

P r o t e c t i o n A d m i n i s t r a t i v e P r o c e d u r e s , I , 3AP1ES JOSEPH 

UEBSTER, n i n i s t e r f o r Science and t h e Environment, hereby 

d i r e c t t h e p r e p a r a t i o n o r o b t a i n i n g and sub m i s s i o n t o 

me, of an e n v i r o n m e n t a l impact s t a t e m e n t i n r e l a t i o n t o 

t h e p r o p o s a l by t h e Department of t h e 

C a p i t a l T e r r i t o r y t o e x t e n d t h e area 

of t h e Canberra B o t a n i c Gardens by 

d e v e l o p i n g a p p r o x i m a t e l y 40ha of l a n d 

t o t h e so u t h o f and c o n t i g u o u s w i t h t h e 

e x i s t i n g Gardens on Black f o u n t a i n . 

t h e f o l l o u i n g a c t i o n , namely:-

Dated t h i s day o f 1979. 

M i n i s t e r f o r Science 
a'i;id t h e Environment 
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APPENDIX 2 

THE SOILS OF PROPOSED BOTANIC GARDENS 

EXTENSIONS, A.C.T. 

by 

J.R. Sleeman and C.L. Watson 

INTRODUCTION 

T h i s i n v e s t i g a t i o n was c a r r i e d o u t i n response t o a r e q u e s t by 
th e D i r e c t o r o f t h e B o t a n i c Gardens and covers t h e e x i s t i n g gardens and 
two a d j o i n i n g a r e a s , A & B, proposed f o r f u t u r e e x p a n s i o n ; area A 
c o n s i s t s o f 37.0 h e c t a r e s on t h e s o u t h s i d e and area B o f 28.9 h e c t a r e s on 
the n o r t h s i d e ( F i g . l ) . The a r e a i s on t h e l o w e r s l o p e s o f B l a c k M o u n t a i n , 
and m a i n l y i n c l u d e s s t e e p t e r r a i n developed i n B l a c k M o u n t a i n Sandstone 
exce p t f o r t h e s o u t h west c o r n e r o f are a A i n S t a t e C i r c l e Shale ( S t r u s z 
and Henderson 1971); i t c a r r i e s a d r y s c l e r o p h y l l f o r e s t dominated by 
E. macrorhynoa - E. r o s s i i ( P r y o r 1954). The r e c o n n a i s s a n c e s o i l s u r v e y 
r e p o r t by Grant (1976) i n d i c a t e s a dominance o f r o c k o u t c r o p i n t h i s a r ea 
w i t h a s s o c i a t e d d u p l e x s o i l s w i t h y e l l o w - b r o w n c l a y s u b s o i l s and deep 
g r a v e l l y s o i l s , whereas t h a t by Walker (1978) i n d i c a t e s a dominance o f 
massive e a r t h s and r e d and y e l l o w p o d z o l i c s o i l s . 

The c u r r e n t i n v e s t i g a t i o n i s based on a s e r i e s o f auger 
i n s p e c t i o n s a l o n g s e l e c t e d t o p o g r a p h i c t r a n s e c t s and i n s e l e c t e d s i t e s 
shown i n F i g . l , augmented by i n s p e c t i o n s o f l i m i t e d exposures i n g u l l y 
banks, and i n e x c a v a t i o n s f o r roads and b u i l d i n g s . The l a t t e r t e n d t o 
sug g e s t t h a t deep s o i l s , w i t h and w i t h o u t c l a y s u b s o i l s , a r e more common 
tha n i n d i c a t e d ' f r o m t h e auger b o r i n g s w h i c h were stopped by coar s e g r a v e l 
( r e c o r d e d up t o 15 cm i n d i a m e t e r ) r a t h e r t h a n basement r o c k . As observed 
i n g u l l y b a n k s , g r a v e l l y , c o a r s e t e x t u r e d l a y e r s may be. 4 metres deep; i n 
r o a d s i d e c u t t i n g s on s t e e p s l o p e s s i m i l a r l a y e r s may o v e r l i e c l a y h o r i z o n s 
a t depths up t o 70 cm and i n an e x c a v a t i o n i n g e n t l e s l o p e s t h e y a r e 
75 cm t h i c k and o v e r l i e c l a y h o r i z o n s t h a t c o n t i n u e beyond a d e p t h o f 
3 m e t r e s . Because t h e r e a r e no means f o r t h e e x t r a p o l a t i o n o f t h i s d a t a 
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over t h e a r e a , t h e d a t a f r o m auger b o r i n g s r e m a i n as t h e s o l e b a s i s f o r 
the g r o u p i n g i n t o s o i l t y p e s and c l a s s i f i c a t i o n a c c o r d i n g t o Stace et at. 
(1968) and N o r t h c o t e (1971) as shown i n Ta b l e 1. N e i t h e r h o r i z o n 
b o u n d a r i e s n o r s t r u c t u r e o f t h e B h o r i z o n can be assessed f r o m auger 
i n s p e c t i o n ; c o n s e q u e n t l y c l a s s i f i c a t i o n c l a s s e s r e m a i n i m p r e c i s e . 

SOILS 

The upper two h o r i z o n s a r e common t o most s o i l s i n the ar e a ; an 
AO h o r i z o n some 2-3 cm t h i c k , c o n s i s t i n g o f t w i g s and l e a v e s and an 
A l l h o r i z o n some 1-2 cm t h i c k w i t h a. loamy t e x t u r e and an a b r u p t l o w e r 
boundary. 

Type A - L i t h o s o l - Ue4.11, Uc4.13 
Very d a r k g r e y i s h brown o v e r d a r k brown loamy f i n e sand t o f i n e 

sandy loam; massive o r v e r y weak, v e r y f i n e a n g u l a r b l o c k y ; s o f t t o 
s l i g h t l y h a r d ; many t o abundant a n g u l a r sandstone f r a g m e n t s up t o 15 cm 
a c r o s s ; n o t p e n e t r a b l e w i t h an auger beyond some de p t h l e s s t h a n 45 cm. 

T h i s s o i l was r e c o r d e d a t s i t e s 5, 14, 17 and 23 ( F i g . l ) on spur 
c r e s t s , m i d - s l o p e s and g e n t l y s l o p i n g c o l l u v i u m (4 - 40% s l o p e s ) . 

Type B - S i l i c e o u s sand - UcA.lS, Gnl.44 
Very d a r k g r e y i s h brown loamy f i n e sand over a brown f i n e sandy 

loam; massive; f r i a b l e o r s o f t ; a n g u l a r sandstone f r a g m e n t s 3-6 cm a c r o s s , 
i n c r e a s i n g f r o m common t o many w i t h i n c r e a s i n g d e p t h ; n o t p e n e t r a b l e w i t h 
an auger beyond some d e p t h between 60 and 120 cm. 

T h i s s o i l was r e c o r d e d a t s i t e s 6, 13, and 24 ( F i g . l ) , on m i d -
s l o p e s and g e n t l y s l o p i n g c o l l u v i u m ( s l o p e s o f 7-21%). 

Type C - R e d / y e l l o w e a r t h - Dy2.21 ( 2 . 6 1 ) , D b l . l l ( 1 . 5 1 ) , D b l . 2 1 (1.61) 
Dr2.11 (2.51) 

A p r o f i l e w i t h a g r a d u a l i n c r e a s e i n t e x t u r e and amount o f 
a n g u l a r sandstone g r a v e l w i t h i n c r e a s i n g d e p t h ; d a r k brown f i n e sandy 
loam; massive; f r i a b l e ; g r a v e l l y t o m o d e r a t e l y g r a v e l l y ; p a s s i n g t o a 
brown t o d a r k brown f i n e sandy c l a y loam; m o d e r a t e l y t o v e r y g r a v e l l y ; n o t 
p e n a t r a b l e w i t h an auger beyond some d e p t h l e s s t h a n 45 cm ( t y p e CI) and 
beyond some d e p t h between 50 and 90 cm ( t y p e C2). 

Type CI was r e c o r d e d a t s i t e s 3, 19 and 27 ( F i g . l ) , on spur c r e s t s , 
and raid-slopes ( s l o p e s o f 4-40%). Type C2 was r e c o r d e d a t s i t e s 10, 16,25 
and 28 ( F i g . l ) , on m i d - s l o p e s and g e n t l y s l o p i n g c o l l u v i u m ( s l o p e s o f 
7-51%). 

Type D - Red e a r t h / r e d p o d z o l i c s o i l - Gn2.14, Dy2.21 ( 2 . 6 1 ) , D b l . 2 1 ( 1 . 6 1 ) , 
Dr2.11 ( 2 . 5 1 ) , Dr2.21 (2.61) 

A p r o f i l e w i t h a g r a d u a l i n c r e a s e i n t e x t u r e w i t h i n c r e a s i n g d e p t h 
and w i t h v a r i a b l e amounts o f a n g u l a r sandstone g r a v e l ; brown t o d a r k brown 
f i n e sandy loam; ma s s i v e ; f r i a b l e ; p a s s i n g t o a y e l l o w i s h r e d o r r e d c l a y 
h o r i z o n ; n o t p e n e t r a b l e w i t h an auger beyond some d e p t h between 50 and 
115 -cm. I n . t y p e D l t h e c l a y h o r i z o n i s a l i g h t c l a y and t h e p r o f i l e i s 
m o d e r a t e l y t o v e r y g r a v e l l y t h r o u g h o u t . I n t y p e D2 t h e c l a y h o r i z o n i s a 
medium o r heavy c l a y t h a t may be s t r u c t u r e d and t h e A h o r i z o n o n l y i s 
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m o d e r a t e l y t o v e r y g r a v e l l y . 

Type D l was r e c o r d e d a t s i t e s 1 , 9, 12 and 15 ( F i g . l ) , on spur 
c r e s t s and m i d - s l o p e s ( s l o p e s o f 1 1 - 3 8 % ) . Type D2 was r e c o r d e d a t s i t e s 
2, 1 1 , 20, 2 1 , 22 and 26 ( F i g . l ) , on spur c r e s t s , upper s l o p e s , m i d - s l o p e s 
and l o w e r s l o p e s ( s l o p e s o f 14-33%); t h e most common t y p e on t h e S t a t e 
C i r c l e Shales. 

Type E - Red p o d z o l i c s o i l - Dy2.11 ( 2 . 5 1 ) , D b l . 2 1 ( 1 . 6 1 ) , 
Dr2.21 (2.61) 

Very d a r k g r e y i s h brown loamy f i n e sand; massive; s o f t ; l i t t l e t o 
no g r a v e l ; o v e r a brown t o d a r k brown c l a y h o r i z o n ( E l , a l i g h t c l a y and 
E2, a medium c l a y ) ; l i t t l e t o no g r a v e l ; n o t p e n e t r a b l e w i t h an auger 
beyond a d e p t h o f 40 cm a t s i t e 4 and beyond some d e p t h between 65 and 85 
cm a t t h e o t h e r s i t e s . 

Type E l was r e c o r d e d a t s i t e s 4 and 8 ( F i g . l ) , on a s a d d l e and 
l o w e r s l o p e s ( s l o p e s o f 4 - 3 4 % ) . Type E2 was r e c o r d e d a t s i t e 7 on 
c o l l u v i u m / a l l u v i u m i n a g u l l y ( s l o p e 9 % ) . 

DISTRIBUTION OF THE SOILS 

Because o n l y a l i m i t e d number o f s i t e s has been examined and t h e r e 
does n o t appear t o be any r e l a t i o n s h i p between s o i l t y p e and topography 
( T a b l e 1 ) , p o s s i b l y due t o an i n a b i l i t y t o expose complete p r o f i l e s i n 
auger b o r i n g s , i t has h o t been p o s s i b l e t o p roduce a s o i l map. However 
t h e f o l l o w i n g i m p r e s s i o n s o f 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 v a r i o u s s o i l 
t y p e s i n each area may p r o v e h e l p f u l . 

Area A 
D o m i n a n t l y t y p e s C2 and D l , w i t h a s s o c i a t e d t y p e s A and D2, and 

minor t y p e B. Area A has t h e h i g h e s t p e r c e n t a g e o f s t e e p e s t s l o p e s 
( T a b l e 2 ) , more o u t c r o p p i n g r o c k , s u r f a c e l a y e r s t h a t appear t o be more 
g r a v e l l y and fewer s o i l s w i t h c l a y B h o r i z o n s . I n c o n t r a s t t o a r e a B t h e 
g u l l i e s h e r e a r e f i l l e d w i t h 5 metres o r more o f g r a v e l l y c o l l u v i u m . 

Area B 
D o m i n a n t l y t y p e s D l and D2 w i t h a s s o c i a t e d t y p e s A and E l and 

m i n o r t y p e s E2 and B. Area B has a h i g h e r p r o p o r t i o n o f m o d e r a t e l y steep 
s l o p e s , more s o i l s w i t h impermeable c l a y B h o r i z o n s and s u r f a c e l a y e r s 
t h a t appear t o be s l i g h t l y l e s s g r a v e l l y . 

E x i s t i n g a r e a 
D o m i n a n t l y t y p e s C2 and D2 w i t h a s s o c i a t e d t y p e s A and B. I n 

c o n t r a s t t o areas A and B w h i c h a r e dominated by s t e e p and m o d e r a t e l y 
s t e e p s l o e s , t h e e x i s t i n g a r e a i s dominated by more g e n t l e s l o p e s on 
c o l l u v i u m . The s t e e p e r s e c t i o n s o f t h e e x i s t i n g a r e a appear t o have 
g r e a t e r a f f i n i t i e s w i t h Area B. 

DISCUSSION 

W h i l s t t h e s o i l s o b s e r v e d a t t h e v a r i o u s i n s p e c t i o n s i t e s have 
been grouped on a m o r p h o l o g i c a l b a s i s i n t o 5 t y p e s , t h e upper l a y e r s w h i c h 
a r e most s i g n i f i c a n t f o r p l a n t s and f r o m an e r o s i o n p o i n t o f v i e w , are 
r e m a r k a b l y s i m i l a r . They c o n s i s t o f an AO h o r i z o n (2-3 cm o f l e a v e s and 
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t w i g s ) o v e r an A l l h o r i z o n (1-2 cm o f loam w i t h f i n e sand, c o n s i s t i n g 
e s s e n t i a l l y o f excrement o f s o i l f a u n a and w i t h an a b r u p t l o w e r boundary) 
o v e r 10-110 cm (most commonly 20-40 cm) o f f i n e sandy loam w i t h v a r i a b l e 
q u a n t i t i e s o f a n g u l a r sandstone g r a v e l (most commonly many f r a g m e n t s i n 
t h e s i z e range 3-5 cm). These l a y e r s may o v e r l i e permeable, more c l a y e y 
l a y e r s , impermeable c l a y l a y e r s o r be d r o c k . The o n l y a v a i l a b l e a n a l y t i c a l 
d a t a f o r t h e s e s o i l s a r e t o be fo u n d i n a r e p o r t by Pook and Moore (1966) 
w h e r e i n t h e y say t h e s o i l s a r e m o d e r a t e l y a c i d and r e p o r t mean pH v a l u e s 
o f 4.9-5.0. A g e n e r a l i d e a o f t h e p r o p e r t i e s o f th e s e s o i l s may be 
gle a n e d f r o m a n a l y t i c a l d a t a f o r s i m i l a r s o i l s i n t h e A.C.T. One such 
s o i l i s a r e d p o d z o l i c s o i l formed i n metasediments o f t h e P i t t m a n 
F o r m a t i o n and d e s c r i b e d by Sleeman and Walker (1979 - T a b l e 1 3 ) . The A 
h o r i z o n o f t h i s s o i l i s medium a c i d , has v e r y l ow o r g a n i c c a r b o n , moderate 
t o low t o t a l n i t r o g e n , v e r y l o w a v a i l a b l e phosphorus, l ow exchangeable 
c a l c i u m and p o t a s s i u m and an e x t r e m e l y l ow e l e c t r i c a l c o n d u c t i v i t y ; i t 
has been c l a s s i f i e d as Dr2.41 a c c o r d i n g t o N o r t h c o t e ( 1 9 7 1 ) , P a l e u s t u l t 
a c c o r d i n g t o t h e USDA S o i l Survey S t a f f (1975) and F e r r i c A c r i s o l 
a c c o r d i n g t o FAO-Unesco ( 1 9 7 4 ) . 

A l t h o u g h s l o p e s a r e such t h a t r a p i d t o v e r y r a p i d s u r f a c e r u n - o f f 
w o u l d be e x p e c t e d , w i t h consequent r e m o v a l o f m a t e r i a l , t h e coarse 
t e x t u r e d n a t u r e o f t h e upper h o r i z o n s l e a d s t o r a p i d w a t e r e n t r y and 
p r e v e n t s o r l i m i t s r u n - o f f . For t h i s a r e a Pook and Moore (1966) have 
n o t e d t h a t ' i n f i l t r a t i o n i s r a p i d , and a p p r e c i a b l e r u n - o f f o c c u r s o n l y 
d u r i n g heavy downpours o r ex t e n d e d p e r i o d s o f r a i n * . Under t h e s e c o n d i t i o n s 
t h e upper l a y e r s o f s o i l s w i t h impermeable c l a y B h o r i z o n s w i l l be 
s u b j e c t e d t o te m p o r a r y w a t e r l o g g i n g . 

O b v i o u s l y , t h i s s i t u a t i o n o f m i n i m a l e r o s i o n l o s s can o n l y be 
m a i n t a i n e d under changed use p a t t e r n s i f s u r f a c e c o n d i t i o n s , l i t t e r and 
h i g h p e r m e a b i l i t y a r e m a i n t a i n e d as f a r as p o s s i b l e . 
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r TABLE 1 

S o i l c l a s s and slope a t i n s p e c t i o n s i t e s 

r Area S i t e S o i l Great s o i l P r i n c i p a l p r o f i l e Slope % 
No. type group^ f orm^ 

B 1 D l Red e a r t h / r e d p o d z o l i c Dbl.21 or Dbl.61 25 
2 D2 Red e a r t h / r e d p o d z o l i c Dr2.11 or Dr2.51 27 
3 CI Red/yellow e a r t h Dy2.21 or Dy2.61 11 
4 E l Red p o d z o l i c Dbl.21 or Dbl.61 4 
5 A L i t h o s o l Uc4.13 40 
6 B S i l i c e o u s sand Gnl.44 14 
7 E2 Red p o d z o l i c Dy2.11 or Dy2.51 9 
8 E l Red p o d z o l i c Dr2.21 or Dr2.61 34 

A 9 •Dl Red e a r t h / r e d p o d z o l i c Gn2.14 38 
10 C2 Red/yellow e a r t h Dr2.11 or Dr2.51 23 
11 D2 Red e a r t h / r e d p o d z o l i c Dr2.21 or Dr2.61 14 
12 D l Red e a r t h / r e d p o d z o l i c Dbl.21 or Dbl.61 11 

- : 13 B • S i l i c e o u s sand Uc4.13 21 
14 A L i t h o s o l Uc4.13 4 
15 D l Red e a r t h / r e d p o d z o l i c Dr2.21 or Dr2.61 36 
16 C2 Red/yellow e a r t h D b l . l l or Dbl.51 51 
17 A L i t h o s o l Uc4.11 27 
18 A L i t h o s o l Uc4.11 
19 CI Red/yellow e a r t h Dbl.21 or Dbl.61 40 
20 D2 Red e a r t h / r e d p o d z o l i c Dy2.21 or Dy2.61 33 
21 D2 Red e a r t h / r e d p o d z o l i c Dy2.21 or Dy2.61 31 

r - E x i s t i n g 22 D2 Red e a r t h / r e d p o d z o l i c Dy2.21 or Dy2.61 25 
J I 23 A L i t h o s o l Uc4.13 9 J I 24 B S i l i c e o u s sand Uc4.13 7 

25 C2 Red/yellow e a r t h Dbl.21 or Dbl.61 7 
26 D2 Red e a r t h / r e d p o d z o l i c Dbl.21 or Dbl.61 19 

- 27 CI Red/yellow e a r t h D b l . l l or Dbl.51 30 
28 CI Red/yellow e a r t h Dbl.21 or Dbl.61 25 
29 D2 Ye l l o w p o d z o l i c 

^ Stace et al, (1968) ^ Northcote (1971) 

TABLE 2 

Slope c l a s s e s i n a r e a s A and B and the 
e x i s t i n g a r e a 

Area 
0-20 

Slope c l a s s (%) 
21-40 41-60 

r A 
B 

E x i s t i n s 

21 
40 
77 

56 
44 
21 

21 
16 

2 

>60 

2 

Trace 
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TECHNICAL MEMORANDUM No. 28/1979 

PROPOSED BOTANIC GARDENS EXTENSIONS, A.C.T. 
S C A L E 

250 0 500 1 000 METRES 

Figure 1. Location of soil inspection sites 
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APPENDIX 3 

r FLORISTICS OF SITES A AND B, BLACK MOUNTAIN 

The symbols used i n t h i s l i s t a r e as f o l l o w s : 

D i s t r i b u t i o n * * 

w w i d e s p r e a d 
s sparse 
r r e s t r i c t e d 
v r v e r y r e s t r i c t e d 

Abundance ** 

c common 
f c f a i r l y common 
no n o t common 
r r a r e 
o/c once c o l l e c t e d 

O b s e r v a t i o n s 

+ p r e s e n t 
n o t p r e s e n t 

r 
Species 
* i n t r o d u c e d p l a n t 
++ a d v e n t i v e i n t h e ar e a b u t n a t i v e 

e lsewhere i n A u s t r a l i a . 

** Source: Gray and McKee-
(1969) 

D i s t r i b u t i o n Abundance O b s e r v a t i o n 
Species i n B l a c k i n B l a c k i n s i t e s 

M o u n t a i n M o u n t a i n A B 
are a area r 

1. CRYPTOGAMIA 
A. LICHENES 

LECIDEACEAE 
Le c i d e a sp. a f f . L. c o a c t a t a (Sm.) N y l 
L. c i n n a b a r i n a Somm. 
Le c i d e a sp. 
Rhiz o c a r p o n sp. 
LECANORACEAE 
Lecanora a t r a (Huds.) 
Lecanora sp. 
HYPOGYMNIACEAE 
Hypogymnia b i l l i a r d i e r i (Mont.) F i l s o n 
PARMELIACEAE 
P a r m e l i a congensis J. S t e i n 
P. c f . d i s s e c t a N y l . 
P. p e r l a t a (Huds.) Ach. 
P. p o l y p h y l l o i d e s M u e l l . A r g . 
P. r e t i c u l a t a T a y l . 
P. r u t i d o t a Hook.f. e t T a y l . 
P. c f . s u b r u d e c t a N y l . 
P. sp. 
USNEACEAE 
Usnea i n e r m i s Motyka 
U. s c a b r i d a T a y l o r 
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APPENDIX 3 ( c o n t i n u e d ) ' 

D i s t r i b u t i o n Abundance O b s e r v a t i o n 
Species i n B l a c k i n B l a c k i n s i t e s 

M o u n t a i n M o u n t a i n A B 
area area 

CLADONIACEAE 
C l a d o n i a c a p i t e l l a t a ( Hook.f.) Hook.f. 
C. chorophaea ( F l k . ) Spreng. complex 
C. squamosula M u e l l . - A r g . 
C. sydneyensis F. W i l s . 
C l a d i a a g g r e g a t a (Sw.) N y l . 
Thysanothecium h y a l i n u m ( T a y l . ) N y l . 
HETERODEACEAE 
Heterodea m u e l l e r i (Hampe) N y l . 
CANDELARIACEAE 
C a n d e l a r i a c o n c o l o r ( D i c k s . ) 

Steim. 
TELOSCHISTACEAE 
T e l o s c h i s t e s s i e b e r a n u s ( L a u r . ) H i l l n . 
T. sp i n o s u s (Hook, ex T a y l . ) J. Murray 
C a l o p l a c a f u l g e n s Koerb. 
PHYSCIACEAE 
Ph y s c i a a i p o l i a (Ehrh.) Hampe. 

B. BRYOPHYTA 
a. MUSCI 
DITRICACEAE 
D i t r i c h u m d i f f i c i l e (Dub.) F l e i s c h 
DICRANACEAE 
Campylopus i n t r o f l e x u s (Hedw.) B r i d . 
C, p a l l i d u s Hook.f. e t W i l s . 
POTTIACEAE 
T r i q u e t r e l l a p a p i l l a t a (Hook.f. e t 

W i l s . ) B r o t h . 
FUNARIACEAE 
F u n a r i a h y g r o m e t r i c a Hedw. 
BRYACEAE 
Bryum ? b i l l a r d i e r i Schwaegr. 
Bryum sp. 
AULACOMNIACEAE 
L e p t o t h e c a g a u d i c h a u d i i Schwaegr. 

so 



r APPENDIX 3 ( c o n t i n u e d ) 

Species 
D i s t r i b u t i o n 
i n B l a c k 
M o u n t a i n 
area 

Abundance 
i n B l a c k 
M o u n t a i n 
area 

O b s e r v a t i o n 
i n s i t e s 
A B 

BARTRAMIACEAE 
B r e u t e l i a a f f i n i s (Hook.) M i t t . 
THUIDIACEAE 
T h u i d i u m f u r f u r o s u m (Hook.f. e t W i l s . ) 

R e i c h d t . 
B r a c h y t h e c i u m salebrosum (Web. e t 

Mohr.) B.S.G. 
POLYTRICHACEAE 
Dawsonia l o n g i s e t a Hpe. 
P o l y t r i c h u m j u n i p e r i n u m W i l l d . ex Hedw. 

b. HEPATICAE 
LOPHOCOLEACEAE 
Lophocolea s e m i t e r e s (Lehm.) M i t t . 

C. PTERIDOPHYTA 
SINOPTERIDACEAE 
C h e i l a n t h e s t e n u i f o l i a (Burm.f.) Swartz 
P e l l a e a f a l c a t a (R.Br.) Fee 
ASPLENIACEAE 
Asplenium f l a b e l l i f o l i u m Cav. 
BLECHNACEAE 
Blechnum minus (R.Br.) E t t i n g s h . 

2. PHANEROGAMIA 
A. .GYMNOSPERMAE 
PINACEAE 
* Pinus r a d i a t a D. Don 

B. ANGIOSPERMAE 
a. MONOCOTYLEDONAE 

v r 

v r 

c 
nc 

nc 

o/c 

POACEAE 
Agrophyron scabrum (R.Br.) Beauv. 
* A i r a c a r y o p h y l l e a L. 
A r i s t i d a vagans Cav. 
* Avena b a r b a t a P o t t ex L i n k 
* B r i z a maxima L. 

f c 
f c 
I c 
I c 
I c 
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APPENDIX 3 (c o n t i n u e d ) n 
D i s t r i b u t i o n Abundance O b s e r v a t i o n • - ^ 

Species i n B l a c k i n Black i n s i t e s 
M o u n t a i n M o u n t a i n A B — 
area area 

POACEAE ( c o n t i n u e d ) 
B. minor L. w f c + + 
* Bromus diandrum Roth, s I c + + 
* B. m o l l i s L. w c + + 
D a n t h o n i a c a e s p i t o s a Gaudich. w c + + 
D. c a r p h o i d e s F. M u e l l . ex Benth. w c + -D. l a e v i s J. V i c k e r y s f c + -D. p a l l i d a R.Br. w vc + + 
D i c h e l a c h n e r a r a (R.Br.) J. V i c k e r y s I c + + >—1 
D. s c i u r e a (R.Br.) Hook.f. w f c - + 
Echinopogon c a e s p i t o s u s C.E. Hubbard s I c + + — 
M i c r o l a e n a s t y p o i d e s ( L a b i l l . ) R.Br. w I c + + 
Panicum e f f u s u m R.Br. s I c + + 
* Paspalum d i l a t a t u m P o i r r I c + -* P h a l a r i s c a n a r i e n s i s L. r nc + + 
* P. t u b e r o s a L. r I c + + 
Poa l a b i l l a r d i e r i Steud. - - + + 
P. s i e b e r a n a Spreng. - - + + — 
S t i p a f a l c a t a Hughes s f c + + '—1 
Themeda a u s t r a i l s (R.Br.) Staph. w I c + - \ 

* V u l p i a bromoides ( L . ) S.F. Gray w f c + + — 
CYPERACEAE 
Lepidosperma l a t e r a l e R.Br. s I c + + 
Schoenus apogon Roem e t S c h u l t . w I c - + 

JUNCACEAE n 
Juncus a u s t r a i l s Hook.f. w f c - + — 
J. s arophorus L.A.S. Johnson - - + + 
J. subsecundus N.A. W a k e f i e l d s I c + + 
L u z u l a f l a c c i d a (Buchan) E. Edgar w c + + 
L. m e r i d i o n a l i s Nordensk. - - + -
LILIACEAE 
B u l b i n e b u l b o s a (R.Br.) Haw. s I c + - •— 
D i a n e l l a r e v o l u t a R.Br. s I c + + 
Stypandra g l a u c a R.Br. s I c + + 
T r i c o r y n e e l a t i o r R.Br. w I c + - — 
XANTHORRHOEACEAE 
Lomandra f i l i f o r m i s (Thunb.) J. B r i t t . s I c + + 

subsp. f i l i f o r m i s 
L. l o n g i f o l i a L a b i l l . w I c + + 
L. m u l t i f l o r a (R.Br.) J. B r i t t . s I c + -
ORCHIDACEAE 
Ac i a n t h u s e x s e r t u s R.Br. r I c - + 
C a l a d e n i a a n g u s t a t a L i n d l . w c •f + — 
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APPENDIX 3 ( c o n t i n u e d ) 

D i s t r i b u t i o n 
e . i n Bl a c k Species ^ . ^ Mou n t a i n 

area 

Abundance 
i n B l a c k 
M o u n t a i n 
area 

O b s e r v a t i o n 
i n s i t e s 
A B 

ORCHIDACEAE ( c o n t i n u e d ) 
C a l a d e n i a carnea R.Br. w c + + 
C. co n g e s t a R.Br. r nc + -C. pr a e c o x N i c h o l l s w f c + + 
C a l o c h i l u s r o b e r t s o n i i Benth. s I c + + 
D i u r i s m a c u l a t a Sm. sens. l a t . w c + + 
D. s u l p h u r e a R.Br. w c + + 
G l o s s o d i a m a j o r R.Br. w c + + 
M i c r o t i s p a r v i f l o r a R.Br. s I c + -P t e r o s t y l i s l o n g i f o l i a R.Br. r I c + + 
P. n u t a n s R.Br. r I c + -P. p a r v i f l o r a R.Br. s nc - + 
T h e l y m i t r a i x i o i d e s Swartz v a r . t r u n c a t a s f c + -(R.S. Rodgers) W.H. N i c h o l l s 
T. p a u c i f l o r a R.Br. w f c + + 

b. DICOTYLEDONAE 
PROTEACEAE 
G r e v i l l e a a l p i n a L i n d l . w c + + 
++ G. r . o s m a r i n i f o l i a c u l t i v a r 

Hakea s e r i c e a Schrad. r I c + 
+ 
+ 

LORANTHACEAE 
Amyema pendulum ( S i e b . ex Spreng.) T i e g h . 

subsp. pendulum (on E u c a l y p t u s d i v e s ) w c + -
SANTALACEAE 
Exocarpus c u p r e s s i f o r m i s L a b i l l . w c + + 

POLYGONACEAE 
* Rumex a c e t o s e l l a L. sens. l a t . w f c + + 
* R. b r o w n i i Campd. s c + + 

CHENOPODIACEAE 
Rhagodia nutans R.Br. s I c + _ 

CARYOPHYLLACEAE 
* P e t r o r h a g i a n a n t e u l i i ( B u r n a t . ) s I c + + 

B a l l e t Heywood 
S t e l l a r i a pungens Brongn. s I c + + 

LAURACEAE 
Cassytha pubescens R.Br. w f c + + 

BRASSICAGEAE 
* H i r s c h f e l d i a i n c a n a (L.) Lagreze-Foss s nc + _ 

* Sisymbrium o f f i c i n a l e (L.) Scop. r I c + + 



APPENDIX 3 ( c o n t i n u e d ) 

D i s t r i b u t i o n Abundance O b s e r v a t i o n 
i n Black i n B l a c k i n s i t e s 

o p ecies M o u n t a i n Mountain A B — 
area area 

DROSERACEAE ,— 
Drosera a u r i c u l a t a Bakh. ex Planch. s f c + + 
D. p e l t a t a Sm. ex W i l l d . s I c + - n 
CRASSULACEAE — 
C r a s s u l a s i e b e r a n a ( S c h u l t e t f . n S c h u l t . ) Druce w c + + 

PITTOSPORACEAE r—̂  
B i l l a r d i e r a procumbens (Hook.) 
E.M, Bennet s nc + - — 

B, scandens Sm. s f c + + 
B u r s a r i a l a s i o p h y l l a E.M, Bennet v a r . 

l a s i o p h y l l a w c + + 

ROSACEAE 
Acaena a n s e r i n i f o l i a ( F o r s t , e t F o r s t . f . ) s I c + -Druce 
A. o v i n a A. Cunn. w f c + -* C o t o n e a s t e r c f . c o n s p i c u a Marquand. - - + -(garden escape) — 
* C. f r a n c h e t i i B o i s . (garden escape) - - + -* Rosa r u b i g i n o s a L. s I c + -
MIMOSACEAE — 
++ A c a c i a b a i l e y a n a F, M u e l l , s I c + + 
A, b u x i f o l i a A. Cunn, w I c + + 
++ A. dec u r r e n s (Wendl,) W i l l d . s I c + + — 
A, g e n i s t i f o l i a L i n k w I c + + 
A, g u n n i i Benth, s I c + + 1 
A, i m p l e x a Benth. s I c - + — 
A. l a n i g e r a A. Cunn, r nc + -A. m e a r n s i i D, W i l d , w I c + + 
++ A, r u b i d a A. Cunn, v r r + -
FABACEAE 
Bossiaea b u x i f o l i a A, Cunn, w f c + + 
D a v i e s i a mimosoides R,Br. w c + + — 
Desmodium v a r i a n s ( L a b i l l . ) G. Don s nc + -D i l l w y n i a r e t o r t a (Wendl.) Druce v a r . w c + + 

p h y l i c o i d e s (A. Cunn.) J. Thompson 
G l y c i n e c l a n d e s t i n a Wendl, s I c + -

G. t a b a c i n a ( L a b i l l , ) Benth, s I c + -
H a r d e n b e r g i a v i o l a c e a (Schneev.) S t e a m .s I c + + 
Hovea h e t e r o p h y l l a A. Cunn. ex Hook.f, 5 nc + + 
I n d i g o f e r a a u s t r a l i s W i l l d , S nc + + 
* Medicago polymorpha L, s f c + + 1 



APPENDIX 3 ( c o n t i n u e d ) 

Species 
D i s t r i b u t i o n 
i n B l a c k 
M o u n t a i n 
area 

Abundance 
i n B l a c k 
M o u n t a i n 
area 

O b s e r v a t i o n 
i n s i t e s 
A B 

FABACEAE ( c o n t i n u e d ) 
M i r b e l i a o x y l o b i o i d e s F. M u e l l , w c + + 
P u l t e n a e a procumbens A. Cunn. w c + + 
* T r i f o l i u m arvense L. w vc + + 
* T. campestre Schreb. w c + 

GERANIACEAE 
Erodium c r i n i t u m C a r o l i n s I c + 
* E. c i c u t a r i u m (L.) L'Her. w I c + 

OXALIDACEAE 
O x a l i s c o r n i c u l a t a L. w c + + 

EUPHORBIACEAE 
P h y l l a n t h u s h i r t e l l u s F. M u e l l . ex s I c + + 

M u e l l . A r g . 
P o r a n t h e r a m i c r o p h y l l a Brongn. s I c + + 

STACKHOUSIACEAE 
S t a c k h o u s i a monogyna L a b i l l . s nc + + 

SAPINDACEAE 
Dodonaea v i s c o s a Jacq. sens. l a t . s f c + + 

RHAMNACEAE 
Cr y p t a n d r a amara Sm. v a r . l o n g i f l o r a s I c + 

F. M u e l l . ex Maiden e t Betche 
Pomaderris a f f i n i s N.A. W a k e f i e l d s I c + 

DILLENIACEAE 
H i b b e r t i a o b t u s i f o l i a DC. w f c + + 
H. s t r i c t a (DC.) F. M u e l l . sens, l a t . s I c + + 

HYPERIACEAE 
Hypericum gramineum F o r s t . f , s I c + 

THYMELAEACEAE 
Pimelea c u r v i f o l i a R.Br. s I c + 
P. l i n i f o l i a Sm. s I c + + 

MYRTACEAE 
Eu c a l y p t u s d i v e s Schau. w c + 
E. macrorhyncha F. M u e l l , ex Benth, w vc + + 
E, m a n n i f e r a Mudie subsp. maculosa w vc + + 

(R.T. Bak.) L, Johnson 
E, m e l l i o d o r a A, Cunn. ex Schau. w f c + 
E. polyanthemos Schau. s I c + + 
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D i s t r i b u t i o n 
Species i n Black 

Mounta i n 
area 

Abundance 
i n Black 
M ountain 
area 

O b s e r v a t i o n 
i n s i t e s 
A B 

MYRTACEAE ( c o n t i n u e d ) 
E u c a l y p t u s r o s s i i R.T. Bak. e t H.G. Sm. w vc + + 
Leptospermum m u l t i c a u l e w c + + 
L. p h y l i c o i d e s (A. Cunn. ex Schau.) w c + + 

Cheel 
HALORAGACEAE 
Gonocarpus t e t r a g y n u s L a b i l l . r I c + + 

ARALIACEAE 
A s t r o t r i c h a l e d i f o l i a DC. r nc + + 

APIACEAE 
H y d r o c o t y l e l a x i f l o r a DC. w c + -
EPACRIDACEAE 
A s t r o l o m a humifusum (Cav.) R.Br. s nc _ + 
Leucopogon sp. a f f . L. f l e t c h e r i Maiden r I c + + 
L. m i c r o p h y l l u s R.Br. sens. l a t . s I c - + 
L. v i r g a t u s ( L a b i l l . ) R.Br. s nc + + 
M e l i c h r u s u r c e o l a t u s R.Br. s f c + + 
Monotoca s c o p a r i a R.Br. s f c + + 

PRIMULACEAE 
* A n a g a l l i s a r v e n s i s L. s nc + + 

GENTIANACEAE 
* Centaurium minus Gars. w I c + -
CONVOLVULACEAE 
Dichondra repens F o r s t e t F o r s t . f . w f c + + 

LAMIACEAE 
* Marrubium v u l g a r e L. r I c + _ 

* S a l v i a verbenacea L. s I c + -
SCROPHULARIACEAE 
* L i n a r i a p e l i s s e r a n a (L.) M i l l . s I c + _ 

Parahebe p e r f o l i a t a (R.Br.) B. B r i g g s e t r r + -
Ehrend 

* Verbascum thaspus L. s I c + -
OROBANCHACEAE 
* Orobanche m i n o r Sm. r I c + + 

PLANTAGINACEAE 
* P l a n t a g o l a n c e o l a t a L. w f c + + 
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APPENDIX 3 ( c o n t i n u e d ) 

D i s t r i b u t i o n Abundance O b s e r v a t i o n 
Species i n B l a c k 

M o u n t a i n 
area 

i n B l a c k 
M o u n t a i n 
a r e a 

i n s i t e s 
A B 

RUBIACEAE 
Galium g a u d i c h a u d i i DC. s I c + + 
Pomax u m b e l l a t a ( S o l . ex Gaertn.) Miq. s mc - + 

CAPRIFOLIACEAE 
* L o n i c e r a j a p o n i c a Thunb. v r I c + -
CAMPANULACEAE 
Wahl e n b e r g i a g r a n t i c o l a C a r o l i n - - + -
GOODENIACEAE 
Goodenia hederacea Sm. subsp. b o o r m a n i i s c + + 

(Krause) C a r o l i n 
STYLIDIACEAE 
S t y l i d i u m g r a m i n i f o l i u m Swartz ex W i l l d . s c + + 

ASTERACEAE 
Brachycome a c u l e a t a ( L a b i l l . ) Less. r I c + _ 

* Carduus pycnocephalus L. r I c + -C a s s i n i a l o n g i f o l i a R.Br. s I c + -C. q u i n q u e f a r i a R.Br. w c + + 
* C h o n d r i l l a j u n c e a L. w f c + + 
* C i r s i u m v u l g a r e ( S a u l ) Ten. s I c - + 
* Conyza b o n a r i e n s i s ( L . ) Cronq. s I c + + 
* C. f l o r i b u n d a H.B.K. s I c + + 
Cymbonotus p r e i s s i a n u s S t e e t z w I c + -Gnaphalium gymnocephalum DC. s I c + -G. sphaericum W i l l d . s f c + + 
H e l i c h r y s u m a p i c u l a t u m ( L a b i l l . ) D. Don w f c + + 

sens. l a t . 
H. c o l l i n u m DC. r I c + + 
H. semipapposum w f c + + 
H. vis c o s u m S i e b . ex Spreng. s I c + + 
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APPENDIX 4 ' 
ENVIRONMENTAL IMPACT ASSESSMENT FOR PROPOSED EXTENSION TO THE 
NATIONAL BOTANIC GARDENS, CANBERRA, ACT 
MAMMALS 

C.R. Tidemann * 
Study a r e a 
S i t e s A and B (as p e r p r o p o s a l map; s i t e A bounded by Parkes Way and 
Black M o u n t a i n Dr; s i t e B bounded by Black M o u n t a i n Reserve management roads —^ 
and power l i n e ) . 

I n t r o d u c t i o n n 
T h i s s e c t i o n p r e s e n t s t h e r e s u l t s o f t h e mammal s t u d y . I t i s based on a s u r v e y — 
made d u r i n g 1974-75 by C.R. Tidemann, a b r i e f s i t e v i s i t i n November 1979, a 
r e v i e w o f r e l e v a n t l i t e r a t u r e and d i s c u s s i o n w i t h v a r i o u s p e r s o n n e l connected '"̂^ 
w i t h t h e N a t i o n a l B o t a n i c Gardens. 

O b j e c t i v e s — 

To d e t e r m i n e t h e e f f e c t s o f t h e proposed e x t e n s i o n t o t h e N a t i o n a l B o t a n i c •— 
Gardens on mammal f a u n a i n t h e s t u d y a r e a , w i t h emphasis on i t s r e g i o n a l con­
t e x t and any r a r e o r endangered s p e c i e s . 

Study components 

(a) t o assess t h e h a b i t a t m o d i f i c a t i o n and mammal s p e c i e s a f f e c t e d by t h e 
proposed e x t e n s i o n t o t h e N a t i o n a l B o t a n i c Gardens w i t h p a r t i c u l a r r e f e -
r ence t o any r a r e o r endangered s p e c i e s ; ^ 

(b) t o assess d i s t u r b a n c e t o mammal faun a by t h e proposed development; 
(c) t o assess t h e r e g i o n a l s i g n i f i c a n c e o f l o s s o f h a b i t a t and any s p e c i a l 

f e a t u r e s ; and H 
(d) t o compile a l i s t o f t h e mammal s p e c i e s known t o occu r i n t h e s t u d y — 

a r e a ( s ) . 
""I 

Methods 

(a) H a b i t a t assessment - Faunal h a b i t a t s were assessed on t h e b a s i s o f v e g e t a ­
t i o n s t r u c t u r e and q u a l i t y and by secondary r e f e r e n c e t o f l o r i s t i c s . 
For most s p e c i e s o f mammals i t i s v e g e t a t i o n s t r u c t u r e r a t h e r t h a n s p e c i e s 
c o m p o s i t i o n w h i c h a f f e c t s h a b i t a t s u i t a b i l i t y . 

(b) Fauna assessment - The mammal fa u n a l i s t was c o m p i l e d f r o m s e v e r a l 
d i f f e r e n t sources o f i n f o r m a t i o n : 
( i ) a s u r v e y o f t h e mammal fa u n a o f t h e Bl a c k M o u n t a i n Reserve, w h i c h 

was c a r r i e d o u t by t h e a u t h o r i n 1974-75. T h i s s t u d y i n v o l v e d 
s e v e r a l c o n s e c u t i v e p e r i o d s o f t r a p p i n g f o r s m a l l mammals and 
n i g h t - t i m e s p o t l i g h t i n g a t f i v e s i t e s w i t h i n t h e Black M o u n t a i n 
Reserve; 

. ^ ^ 
Zoology Department, A u s t r a l i a n N a t i o n a l U n i v e r s i t y , Canberra. 
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APPENDIX 4 ( c o n t i n u e d ) 
( i i ) r e f e r e n c e t o an u n p u b l i s h e d r e p o r t o f a s i m i l a r s t u d y made by t h e 

C o n s e r v a t i o n and A g r i c u l t u r e S e c t i o n , Department o f t h e C a p i t a l 
T e r r i t o r y , i n 1976 ( K u k o l i c 1976, u n p u b l i s h e d ) ; 

( i i i ) c o n s u l t a t i o n w i t h v a r i o u s p e r s o n n e l connected w i t h t h e N a t i o n a l 
B o t a n i c Gardens: Mr C h r i s Green ( r a n g e r ) , Mr Andy M c l V h i r t e r 
( r a n g e r ) , Mr K u r t T h a l e r ( r a n g e r ) , Mr John J e r v i s ( r a n g e r ) , 
Mr John W r i g l e y ( c u r a t o r ) , Miss Kay Lox t o n ( r e s e a r c h a s s i s t a n t ) . 

A b r i e f v i s i t was made t o i n s p e c t s i t e s A and B i n November 1979 t o assess 
t h e c u r r e n t s t a t u s o f t h e s e areas. 

R e s u l t s 

(a) H a b i t a t t y p e and c o n d i t i o n S i t e s A and B s u p p o r t s i m i l a r s t ands o f 
e u c a l y p t f o r e s t , w i t h dominants b e i n g E_. macrorhyncha, r o s s i i and 
E_. m a n n i f e r a . D i s t u r b e d , o r p a r t i a l l y c l e a r e d , areas o c c u r a t b o t h 
s i t e s s u p p o r t i n g stands o f v a r i o u s weed s p e c i e s . H a b i t a t q u a l i t y 
appears t o be s i m i l a r a t b o t h s i t e s , and i s t y p i c a l o f t h i s f o . r e s t 
a s s o c i a t i o n w h i c h o c c u r s w i d e l y on B l a c k Mountain. 

(b) Mammal s p e c i e s known t o occ u r i n t h e s t u d y a r e a N i n e t e e n s p e c i e s o f 
n a t i v e mammal and seven i n t r o d u c e d s p e c i e s have been r e c o r d e d i n t h e 
s t u d y a r e a . Of t h e s e , o n l y one wombat has been s i g h t e d and r e c o r d e d , 
and t h e two f l y i n g f o x e s , P t e r opus spp. and f e r a l p i g , Sus s c r o f a , 
are uncommon v a g r a n t s . However, o t h e r s o f tho s e l i s t e d are common 
r e s i d e n t s p e c i e s i n t h e s t u d y area. 

Species r e c o r d e d and t h e i r s t a t u s a r e summarised i n Ta b l e 1. 

TABLE 1 Mammals r e c o r d e d f r o m S i t e s A and B 

Species 
(a) N a t i v e mammals 

Monotreme 
Spi n y a n t e a t e r (Tachyglossus a c u l e a t u s ) 
M a r s u p i a l s 
Sugar g l i d e r ( P e t a u r u s b r e v i c e p s ) 
B r u s h - t a i l e d possum ( T r i c h o s u r u s v u l p e c u l a ) 
R i n g - t a i l e d possum ( p s e u d o c h e i r u s p e r e g r i n u s ) 
Y e l l o w - f o o t e d m a r s u p i a l mouse ( A n t e c h i n u s f l a v i p e s ) 
Brown m a r s u p i a l mouse (A. s t u a r t i i ) 
Wombat (Vombatus u r s i n u s ) 

E a s t e r n g r e y kangaroo (Macropus g i g a n t e u s ) 
Bats 
Reddish f l y i n g f o x (P t e r o p u s s c a p u l a t u s ) 
Grey-headed f l y i n g f o x (P^. p o l i o c e p h a l u s ) 
L i t t l e f l a t b a t ( T a d a r i d a p l a n i c e p s ) 
W h i t e - s t r i p e d b a t (T^. a u s t r a l i s ) 
Y e l l o w - b e l l i e d b a t (Taphozous f l a v i v e n t r i s ) 
Lesser l o n g - e a r e d b a t ( N y c t o p h i l u s g o e f f r o y i ) 

S t a t u s 

Uncommon 

Common 
Common 
Common 
Common 
Uncommon 
Rare, r e c o r d e d 
f r o m one s i g h t i n g 
o n l y 
Uncommon 

Uncommon m i g r a n t 
Uncommon m i g r a n t 
Uncommon 
Rare 
Rare 
Common 
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Species 
Gould's l o n g - e a r e d b a t (N. g o u l d i i ) 
Gould's W a t t l e d b a t ( C h a l i n o l o b u s g o u l d i i ) 
C h ocolate W a t t l e d b a t (C_. m o r i o ) 
L i t t l e brown b a t ( E p t e s i c u s v u l t u r n u s ) 
King R i v e r l i t t l e b a t (£_. r e g u l u s ) 

(b) I n t r o d u c e d mammals 
F e r a l c a t ( F e l i s c a t u s ) 
European f o x (Vulpes v u l p e s ) 
European r a b b i t ( Q r y c t o l a g u s c u n i c u i u s ) 
European hare (Lepus europeaus) 
Black r a t ( R a t t u s r a t t u s ) 
House mouse (Mus muscuius) 
F e r a l p i g (Sus s c r o f a ) 

APPENDIX 4 ( c o n t d ) 

S t a t u s 
Common 
Common 
Common 
Common 
Common 

Common 
Uncommon 
Common 
Common 
Uncommon 
Very common 
Rare v a g r a n t , r e ­
corded f r o m group 
o f t h r e e o n l y 

1 

I t seems l i k e l y t h a t t h e swamp w a l l a b y , W a l l a b i n a b i c o l o u r , once o c c u r r e d i n 
the s t u d y area as i t i s s t i l l p r e s e n t i n s i m i l a r h a b i t a t i n t h e A i n s l i e - M a j u r a 
Reserve, b u t i t does n o t appear t o be on Black M o u n t a i n now. The common 
m a r s u p i a l mouse, S m i n t h o p s i s mumina, p r o b a b l y e x i s t s i n low numbers, b u t has 
n o t been r e c o r d e d on any su r v e y . 

The one wombat r e c o r d e d i n t h e Reserve (A. McW h i r t e r , p e r s o n a l communication) 
may have been a d e l i b e r a t e r e l e a s e , o r a v a g r a n t f r o m elsewhere; s u i t a b l e 
h a b i t a t f o r t h i s s p e c i e s does n o t occur on Black Mountain. 

H a b i t a t m o d i f i c a t i o n as a r e s u l t o f t h e p r o p o s a l , and i t s 
e f f e c t on mammal fauna 

The e f f e c t s o f development o f S i t e A o r B a l o n g s i m i l a r l i n e s t o t h a t o f t h e 
e x i s t i n g Gardens w i l l r e s u l t i n t h e p a r t i a l d e s t r u c t i o n o f f o r e s t , e x c l u d i n g 
t h o s e areas w h i c h are t o o st e e p f o r development. Movements o f l a r g e t e r r e s t r i a l 
mammals such as kangaroos and s p i n y a n t e a t e r s w i l l be r e s t r i c t e d o r p r e v e n t e d 
by t h e f e n c i n g o f t h e newly developed a r e a , t h u s d e n y i n g them access t o a s m a l l 
p o r t i o n o f h a b i t a t p r e v i o u s l y a v a i l a b l e . 

Some o f t h e s m a l l e r t e r r e s t r i a l s p e c i e s , such as t h e two A n t e c h i n u s and t h e 
two i n t r o d u c e d r o d e n t s , Mus and R a t t u s , w i l l p r o b a b l y be a d v e r s e l y a f f e c t e d t o 
some e x t e n t by t h e removal o f n a t u r a l ground l i t t e r and f a l l e n t i m b e r , b u t t h e 
g e n e r a l p a t t e r n o f development employed i n t h e e x i s t i n g Gardens does a l l o w t h e 
s u r v i v a l o f th e s e s p e c i e s , a l b e i t a t reduced l e v e l s . 

The a r b o r e a l mammals and t h e b a t s w i l l p r o b a b l y r e m a i n l a r g e l y u n a f f e c t e d by 
development. The p l a n t i n g o f a d d i t i o n a l f l o w e r i n g and f r u i t i n g t r e e s and 
shrubs may a c t u a l l y enhance t h e s u r v i v a l o f some o f th e s e s p e c i e s . The e x i s t ­
i n g Gardens p r e s e n t l y s u p p o r t most o f t h e mammal sp e c i e s f o u n d i n t h e a d j o i n ­
i n g Reserve (Tidemann, 1979) e x c l u d i n g o n l y t h e l a r g e mammals, such as 
kangaroos. 
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The e n v i s a g e d o v e r a l l e f f e c t s i n terms o f h a b i t a t d e s t r u c t i o n and d e p l e t i o n o f 
mammal f a u n a are f a i r l y i n s i g n i f i c a n t when vi e w e d i n a r e g i o n a l c o n t e x t . The 
Bla c k M o u n t a i n Reserve c o n t a i n s l a r g e areas o f h a b i t a t s i m i l a r t o t h a t p r e s e n t 
i n t h e s t u d y area and s u p p o r t s t h e a s s o c i a t e d mammal fauna. S i m i l a r f a u n a l 
assemblages occur a l s o on Mounts A i n s l i e and Maj u r a . 

Rare o r endangered s p e c i e s 

No r a r e o r endangered majranal s p e c i e s were f o u n d t o occ u r i n t h e s t u d y a r e a , n o r 
are any e x p e c t e d t o occur t h e r e . 

Summary 

N i n e t e e n s p e c i e s o f n a t i v e mammal and seven i n t r o d u c e d s p e c i e s have been r e ­
corded f r o m t h e s t u d y area. Some o f t h e s e were r e c o r d e d f r o m one o r a few i n ­
d i v i d u a l s and o t h e r s were uncommon m i g r a t o r y a n i m a l s . The m a j o r i t y are f a i r l y 
common r e s i d e n t s p e c i e s . No r a r e o r endangered s p e c i e s o c c u r i n t h e s t u d y 
area o r a r e ex p e c t e d t o occur t h e r e . 

Some h a b i t a t d e s t r u c t i o n w i l l r e s u l t f r o m t h e prop o s e d development, b u t i t i s 
ex p e c t e d t o be i n s i g n i f i c a n t when viewed i n a r e g i o n a l c o n t e x t . 

F e n c i n g o f t h e s t u d y a r e a w i l l impede movement by l a r g e r mammals, b u t w i l l 
p r o b a b l y n o t have much e f f e c t on o t h e r s p e c i e s . The i n t r o d u c t i o n o f f l o w e r i n g 
and f r u i t i n g t r e e s , and t h e p r o v i s i o n o f permanent w a t e r s o u r c e s , may a c t u a l l y 
enhance t h e s u r v i v a l o f some o f t h e possums and f l y i n g f o x e s . 
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APPENDIX 5 
ENVIRONMENTAL IMPACT ASSESSMENT FOR PROPOSED EXTENSION TO THE 
NATIONAL BOTANIC GARDENS, CANBERRA, ACT 
BIRDS * 
Grahame C l a r k 

I n t r o d u c t i o n 

T h i s r e p o r t i s based on c o n s i d e r a b l e b a n d i n g and census work c a r r i e d o u t over 
a p e r i o d o f t e n ye a r s w i t h i n t h e e x i s t i n g b o u n d a r i e s o f t h e N a t i o n a l B o t a n i c 
Gardens, b u t o n l y a few v i s i t s t o t h e two proposed e x t e n s i o n s i t e s , A and B. 
From th e s e few v i s i t s i t appears t h a t t h e b i r d l i f e i s s i m i l a r i n b r o a d o u t l i n e 
t o t h a t on t h e r e s t o f t h e Black Mountain Reserve. T h e r e f o r e c e r t a i n p a t t e r n s 
o f a v i f a u n a and movement can be i n t e r p o l a t e d . However t h e f i r s t s i t e (A) i s 
th e l e s s t y p i c a l s i n c e i t appears t o have been more a f f e c t e d by human i n t e r ­
f e r e n c e . 

B e n e f i c i a l e f f e c t s 

I f t h e b o u n d a r i e s o f t h e Gardens a r e extended and development i s u n d e r t a k e n t o 
t h e s t a n d a r d o f t h e r e s t o f t h e Gardens t h e f o l l o w i n g e f f e c t s b e n e f i c i a l t o 
c e r t a i n s p e c i e s o f b i r d s w i l l f o l l o w : 

a g r e a t e r d e n s i t y o f f o o d - b e a r i n g p l a n t s ( n e c t a r and s e e d - b e a r i n g ) 
w i l l r e s u l t i n an i n c r e a s e i n t h e amount o f a v a i l a b l e f o o d ; 

a g r e a t e r v a r i e t y o f f o o d - b e a r i n g p l a n t s w i l l r e s u l t i n an i n c r e a s e d 
p e r i o d o f f o o d a v a i l a b i l i t y ; 

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

dense g r o w t h o f v e g e t a t i o n w i l l p r o v i d e e x t r a n e s t i n g s i t e s f o r 
sp e c i e s t h a t n e s t i n u n d e r g r o w t h ; and 

t h e i n c r e a s e d v a r i e t y o f h a b i t a t s w i l l p r o v i d e a g r e a t e r 'ecotone' 
e f f e c t . 

* The common names used f o r s p e c i e s i n t h i s r e p o r t a r e tho s e recommended by 
t h e Royal A u s t r a l i a n O r n i t h o l o g i s t s Union f o r t h e B i r d s o f A u s t r a l i a , Emu, 
V o l . 78, supplement ( 1 9 7 8 ) . Acknowledgment i s due t o v a r i o u s members o f t h e 
Canberra O r n i t h o l o g i s t s Group f o r t h e i r a d v i c e and knowledge o f t h e a v i f a u n a 
o f t h e area. 
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The s p e c i e s w h i c h w i l l i n c r e a s e i n numbers because o f t h e s e e f f e c t s w i l l be: 

Common b r o n z e w i n g (Phaps c h a l c o p t e r a ) 
Gang-gang cockatoo ( C a l l o c e p h a l o n f i m b r i a t u m ) 
A u s t r a l i a n k i n g - p a r r o t ( A l i s t e r u s s c a p u l a r i s ) 
Crimson r o s e l l a ( P l a t y c e r c u s e l e g a n s ) 
E a s t e r n r o s e l l a ( P l a t y c e r c u s e x i m i u s ) 
F a n - t a i l e d cuckoo (Cuculus p y r r h o p h a n u s ) 
S h i n i n g bronze-cuckoo (Chrysococcyx l u c i d u s l u c i d u s ) 
Kookaburra (Dacelo g i g a s ) 
Sacred k i n g f i s h e r ( Halycon s a n e t a ) 
Common b l a c k b i r d (Turdus m e r u l a ) 
Rose r o b i n ( P e t r o i c a r o s e a ) 
Golden w h i s t l e r (Pachycephala p e c t o r a l i s ) 
Rufous w h i s t l e r (Pachycephala r u f i v e n t r i s ) 
Leaden f l y c a t c h e r ( M y i a g r a r u b e c u l a ) 
Grey f a n t a i l ( R h i p i d u r a f u l i g i n o s a ) 
Superb f a i r y - w r e n (Malurus cyaneus) 
White-browed scrub-wren ( S e r i c o r n i s f r o n t a l i s ) 
W h i t e - t h r o a t e d gerygone (Gerygone o l i v a c e a ) 
Brown t h o r n b i l l ( A c a n t h i z a p u s i l l a ) 
Red w a t t l e b i r d ( Anthochaera c a r u n c u l a t a ) 
N o i s y f r i a r b i r d (Philemon c o r i c u l a t u s ) 
Y e l l o w - f a c e d h o n e y e a t e r (Lichenostomus c h r y s o p s ) 
W h i t e - e a r e d h o n e y e a t e r (Lichenostomus l e u c o t i s ) 
Y e l l o w - t u f t e d h o n e y e a t e r (Lichenostomus meIanops) 
C r e s c e n t h o n e y e a t e r ( P h y l i d o n y r i s p y r r h o p t e r a ) 
New H o l l a n d h o n e y e a t e r ( P h y l i d o n y r i s n o v a e h o l l a n d i a e ) 
E a s t e r n s p i n e b i l l (Acanthorhynchus t e n u i r o s t r i s ) 
S i l v e r e y e ( Z o s t e r o p s l a t e r a l i s ) 
House sparrow (Passer d o m e s t i c u s ) 
Red-browed f i r e t a i l (Emblema t e m p o r a l i s ) 
D o u b l e - b a r r e d f i n c h ( P o e p h i l a b i c h e n o v i i ) 
O l i v e - b a c k e d o r i o l e ( O r i d u s s a g i t t a t u s ) 
A u s t r a l i a n magpie (Gymnorhina t i b i c e n ) 
P i e d currawong ( S t r e p e r a g r a c u l i n a ) 

Adverse e f f e c t s 

The adverse e f f e c t s o f t h e e x p a n s i o n are i n f o u r main ar e a s : 

d e s t r u c t i o n o f h a b i t a t ; 
e l i m i n a t i o n o f n e s t i n g h o l e s ; 
c o n c e n t r a t i o n o f p r e d a t o r s ; and 
use o f p e s t i c i d e s / h e r b i c i d e s . 

D e s t r u c t i o n o f h a b i t a t 

There a r e o n l y two s p e c i e s on B l a c k M o u n t a i n w h i c h depend on u n a l t e r e d ground-
l a y e r h a b i t a t . They a re t h e p a i n t e d b u t t o n - q u a i l ( T u r n i x v a r i o ) and t h e 
s p e c k l e d w a r b l e r ( S e r i c o r n i s s a g i t t a t u s ) . I f S i t e B i s developed t h e s e b i r d s 
w i l l decrease i n number. The development o f S i t e A w i l l have a l e s s e r e f f e c t 
because i t has a s m a l l e r amount o f s u i t a b l e h a b i t a t f o r t h e two s p e c i e s . 
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E l i m i n a t i o n o f n e s t i n g h o l e s 

The e l i m i n a t i o n o f n e s t i n g h o l e s w i l l pose a s e r i o u s problem. I f t h e p r e s e n t 
method o f d e a l i n g w i t h a l l h o l l o w l i m b s i n t h e B o t a n i c Gardens i s used i n t h e 
e x t e n s i o n t h e n a c o n s i d e r a b l e number o f n e s t i n g h o l l o w s w i l l be removed. T h i s 
w i l l s e r i o u s l y reduce t h e n e s t i n g o f a l l p a r r o t s and c e r t a i n o t h e r s p e c i e s 
( e . g . w h i t e - t h r o a t e d t r e e c r e e p e r s , maned duck, s t r i a t e d p a r d a l o t e ) . 

C o n c e n t r a t i o n o f p r e d a t o r s 

The i n c r e a s e i n t h e number o f b i r d s w i l l cause a c o n c e n t r a t i o n o f p r e d a t o r s 
p a r t i c u l a r l y t h e f e r a l c a t ( F e l i s c a t u s ) and t h e p i e d currawong ( S t r e p e r a 
g r a c u l i n a ) . A management p o l i c y m i g h t be n e c e s s a r y t o keep t h e s e two under 
c o n t r o l . The l a t t e r i s o n l y a s e r i o u s p r o b l e m d u r i n g t h e b r e e d i n g season when 
t h e c o n d i t i o n s p r o v i d e d i n t h e Gardens a l l o w a much g r e a t e r d e n s i t y o f b r e e d i n g 
p a i r s t h a n i s normal and hence a h i g h p r e d a t i o n r a t e on n e s t l i n g s o f o t h e r 
s p e c i e s . F e r a l c a t s w i l l always be a p r o b l e m u n l e s s numbers are k e p t low. 

Use o f p e s t i c i d e s / h e r b i c i d e s 

The use o f t h e s e i s always c o n t e n t i o u s . O b s e r v a t i o n s d u r i n g 'banding o p e r a t i o n s 
i n t h e Gardens suggest t h a t t h e numbers o f i n s e c t - e a t i n g b i r d s d e c l i n e a f t e r 
c o n s i s t e n t s p r a y i n g . Whether t h i s i s due t o d i r e c t e f f e c t s o r t o e l i m i n a t i o n 
o f f o o d ( o r even t h e o b s e r v e r ' s i m a g i n a t i o n ) i s n o t c e r t a i n . The e f f e c t s do n o t 
seem t o be l o n g l a s t i n g . T h i s p r o b l e m would m e r i t f u r t h e r o b j e c t i v e s t u d y 
s h o u l d t h e o p p o r t u n i t y a r i s e . 

Unknown e f f e c t s 

There are some s p e c i e s o f b i r d s w h i c h , w h i l e t h e y would n o t be a d v e r s e l y a f f e c ­
t e d by t h e e x t e n s i o n , may n o t b e n e f i t e i t h e r . W i t h o u t f u r t h e r d e t a i l e d s t u d y 
i t i s i m p o s s i b l e t o say. The f o l l o w i n g l i s t s such s p e c i e s w h i c h occur on B l a c k 
M o untain: 

A u s t r a l i a n hobby ( F a l c o l o n g i p e n n i s ) 
C o l l a r e d sparrow hawk ( A c c i p i t e r c i r r h o c e p h a l u s ) 
Tawny f r o g m o u t h (Podargus s t r i g o i d e s ) 
D o l l a r b i r d (Eurystomus o r i e n t a l i s ) 
B l a c k - f a c e d c u c k o o - s h r i k e ( C o r a c i n a n o v a e h o l l a n d i a e ) 
E a s t e r n y e l l o w r o b i n ( E o p s a l t r i a a u s t r a l i s ) 
W e e b i l l ( S m i c r o r n i s b r e v i r o s t r i s ) 
S t r i a t e d t h o r n b i l l ( A c a n t h i z a l i n e a t a ) 
Grey s t r i k e - t h r u s h ( C o l l u r i c i n c l a haromonica) 
W h i t e - t h r o a t e d t r e e c r e e p e r ( C l i m a c t e r i s leucophaea) 
Brown headed h o n e y e a t e r ( M e l i t h r e p t u s b r e v i r o s t r i s ) 
White-naped h o n e y e a t e r ( M e l i t h r e p t u s l u n a t u s ) 
S p o t t e d p a r d a l o t e ( P a r d a l o t u s p u n c t a t u s ) 
S t r i a t e d p a r d a l o t e ( P a r d a l o t u s s t r i a t u s ) 
W h ite-winged chough (Co r c o r a x melanorhamphus) 
Grey currawong ( S t r e p e r a v e r s i c o l o r ) 
A u s t r a l i a n r a v e n (Coryus c o r o n o i d e s ) 
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Suiiffliary 

The main p r o b l e m a s s o c i a t e d w i t h t h e e x t e n s i o n o f t h e N a t i o n a l B o t a n i c 
Gardens i s one o f n e s t s i t e s . I f t h e p r e s e n t t e c h n i q u e s o f t r e e s u r g e r y a r e 
c o n t i n u e d t h e n a g r e a t number o f n e s t s i t e s w i l l be e l i m i n a t e d . The p r o b l e m 
o f p r e d a t o r s may a l s o r e q u i r e a management p o l i c y i n o r d e r t o l e s s e n i t s 
i m p a c t . As f a r as h a b i t a t a l t e r a t i o n i s concerned t h e e f f e c t s w i l l be m i n i m a l 
Of t h e f i f t y o r so most common s p e c i e s , t h i r t y - f o u r s p e c i e s w i l l b e n e f i t , 
f i f t e e n w i l l e i t h e r b e n e f i t o r re m a i n t h e same ( d a t a i s i n s u f f i c i e n t t o s a y ) , 
and two w i l l be a d v e r s e l y a f f e c t e d , and t h e n o n l y i f S i t e B i s chosen. 
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Bird s p e c i e s (common and scientif ic names) 
recorded at the National Botanic Gardens 

Names 
The English names used in this list of species are those reconn-
mended by the Royal Australasian Ornithologists Union. The 
scientific names are those given in the Checklist, part 1 (non-
passerines) and the interim Checklist, part 2 (passerines), pub­
lished by the Royal Australasian Ornithologists Union. 

Breeding 
Species known to have bred in the Gardens are indicated by 
an asterisk. 

Abundance 
A relative indication of numbers present in the Gardens is given 
by terms ranging from 'extremely rare' for species recorded only 
once, through 'very rare', 'rare', 'irregular sightings', 'oc­
casional', 'uncommon', 'fairly common', 'common' to 'very 
common'. These are indicators only and are not precise. 

Seasonal presence of species in the Gardens 
This is indicated by the following terms: 

Nomadic — tends to wander and can occur at any season. 

Migrant — moves seasonally. Normally all birds of the species 
move. Most migrant species occur in the ACT over the warmer 
months. Those few which migrate here over winter are indi­
cated. 

Altitudinal migrant — a species normally found in the nearby 
high country over summer and which appears near Canberra 
in winter. 

Partial migrant — where most of the birds of a species move 
from the area seasonally. Some individuals remain where suit­
able food is available, for example, in the Gardens. 

Passage migrant — where the species moves through the area 
in spring and summer on migration but does not stay to breed. 

Resident — to be found in the Gardens or nearby at all seasons 
of the year and not subject to nomadic or migratory movement 
as a species. 

S p e c i e s S t a t u s 

Whi te - f aced he ron O c c a s i o n a l ; res ident 
(Ardea novaehollandiae) 

Rufous n igh t -he ron Very rare ; n o m a d i c 
(Nycticorax caledonicus) 

Black d u c k Fairly c o m m o n * 
(Anas superciliosa) 

Fairly c o m m o n * 

B lack -shou lde red kite Rare; res ident 
(Elanus noiaius) 

B r o w n g o s h a w k O c c a s i o n a l ; res ident 
(Accipiter fasciatus) 

Col la red s p a r r o w h a w k U n c o m m o n ; res iden t * 
(Accipiter cirrocephalus) 

Peregr ine f a l con Very rare; res ident 
(Falco peregrinus) 

Aust ra l ian h o b b y O c c a s i o n a l ; res ident 
(Falco longipennis) 

Brown fa l con O c c a s i o n a l ; res ident 
(Falco berigora) 

Aust ra l ian kestre l T h e mos t c o m m o n hawk ; 
(Falco cenchroides) res iden t * 

SF>ecies 

Pain ted bu t t on -qua i l 
(Turnix varia) 

Feral p i g e o n 
(Columba livia) 

Spo t t ed tu r t l e -dove 
(Streptopelia chinensis) 

C o m m o n b r o n z e w i n g 
(Phaps chalcoptera) 

G a n g - g a n g c o c k a t o o 
(Callocephalon fimbriatum) 

G a l a h 
(Cacatua roseicapilla) 

S u l p h u r - c r e s t e d c o c k a t o o 
(Cacatua galerita) 

Musk lor ikeet 
(Glossopsitta concinna) 

Litt le lor ikeet 
(Glossopsitta pusilla) 

Aust ra l ian k ing -pa r ro t 
(Alisterus scapularis) 

C r i m s o n rosel la 
(Platycercus elegans) 

Eastern rosel la 

(Platycercus eximius) 

R e d - r u m p e d par ro t 
(Psephotus haematonotus) 

Pall id c u c k o o 
(Cuculus pallidus) 

Brush c u c k o o 
(Cuculus variolosus) 

Fan- ta i led c u c k o o 
(Cuculus pyrrhophanus) 

Horsf ie lds ' b r o n z e - c u c k o o 
(Chrysococcyx basalis) 

Sh in ing b r o n z e - c u c k o o 
(Chrysococcyx lucidus) 

S o u t h e r n b o o b o o k ow l 
(Ninox novaeseelandiae) 

Barn ow l 
(Tyto alba) 

Tawny f r o g m o u t h 
(Podargus strigoides) 

W h i t e - t h r o a t e d needle ta i l 
(Hirundapus caudacutus) 

L a u g h i n g k o o k a b u r r a 
(Dacelo novaeguineae) 

S a c r e d k ing f i sher 
(Halcyon sancta) 

Dol la rb i rd 
(Eurystomus orientalis) 

W e l c o m e swa l l ow 
(Hirundo neoxena) 

Tree mar t i n 
(Cecropsis nigricans) 

Richa rd ' s pipit 
(Anthus novaeseelandiae) 

B l a c k - f a c e d c u c k o o - s h r i k e 

(Coracina novaehollandiae) 

W h i t e - w i n g e d tri l ler 
(Lalage sueurii) 

Whi te 's t h rush 

(Zoothera dauma) 
B lackb i r d 

(Turdus merula) 

S t a t u s 

Rare; res iden t * 

C o m m o n ; res ident 

Very rare; av iary escapees? 

Fairly c o m m o n ; res iden t * 

C o m m o n in w in te r ; o c c a s i o n a l 
in s u m m e r * 
O c c a s i o n a l ; r es iden t * 

Rare; res ident 

Very rare; n o m a d i c 

O c c a s i o n a l ; n o m a d i c 

U n c o m m o n ; ch ie f ly in winter , 
n o m a d i c 

C o m m o n ; res iden t * 

C o m m o n ; res iden t * 

O c c a s i o n a l ; res ident 

In sma l l n u m b e r s ; m i g r a n t * 

Rare; m i g r a n t * 

Fairly c o m m o n ; par t ia l 
m i g r a n t * 
In sma l l n u m b e r s ; m i g r a n t * 

Fairly c o m m o n ; m i g r a n t * 

U n c o m m o n ; res iden t? * 

U n c o m m o n ; res ident? 

Regu la r in sma l l n u m b e r s ; 
r es iden t? * 
I r regu lar s igh t ings ; n o m a d i c 
m ig ran t 
C o m m o n ; r es i den t * 

In sma l l n u m b e r s ; m i g r a n t * 

In smal l n u m b e r s ; m i g r a n t * 

O c c a s i o n a l ; par t ia l m ig ran t 

In sma l l n u m b e r s ; m i g r a n t * 

Very rare, s e e n in the grassy 
a reas ; res ident 

C o m m o n ; par t ia l m i g r a n t * . 

I r regu lar s igh t ings ; m ig ran t 

Very rare; w in te r o n l y 
a l t i tud ina l m ig ran t 
C o m m o n ; res iden t * 

66 



r 

APPENDIX 6 ( c o n t d ) 

S p e c i e s 

Rose rob in 
(Petroica rosea) 

Pink rob in 
(Petroica rodinogaster) 

Flame rob in 
(Petroica plioeriicea) 

Scar le t rob in 
(Petroica multicolor) 

R e d - c a p p e d rob in 
(Petroica goodenovii) 

H o o d e d rob in 
(Melanodryas cucullata) 

Eastern ye l l ow rob in 
(Eopsaltria australis) 

J a c k y w in te r 
(Microeca leucophaea) 

Cres ted shr ike- t i t 
(Falcunculus frontatus) 

Olive wh is t le r 
(Pachycephala olivacea) 

G o l d e n wh is t le r 
(Pachycephala pectoralis) 

Rufous wh is t le r 
(Pachycephala rufiventris) 

Grey s h r i k e - t h r u s h 
(Colluricincla harmonica) 

L e a d e n f l y c a t c h e r 
(Myiagra rubecula) 

Sat in f l y ca t che r 
(Myiagra cyanoleuca) 

Rest less f l y c a t c h e r 
(Myiagra inquieta) 

Ru fous fanta i l 
(Rhipidura rufifrons) 

Grey fanta i l 
(Rhipidura fuliginosa) 

Will ie wag ta i l 
(Rhipidura leucophrys) 

Spo t t ed q u a i l - t h r u s h 
(Cinclosoma punctatum) 

C l a m o r o u s reed w a r b l e r 
(Acrocephalus st&ntoreus) 

S u p e r b f a i r y -w ren 
(Malurus cyaneus) 

W h i t e - b r o w e d s c r u b w r e n 
(Sericornis frontalis) 

S p e c k l e d w a r b l e r 

(Sericornis sagittatus) 
Weebi l l 

(Smicrornis brevirostris) 
Weste rn g e r y g o n e 

(Gerygone fusca) 
Whi te - t h roa ted g e r y g o n e 

(Gerygone olivacea) 
B r o w n thornb i l l 

(Acanthiza pusilla) 
B u f f - r u m p e d •thornbi l l 

(Acanthiza reguloides) 
Y e l l o w - r u m p e d thornb i l l 

(Acanthiza chrysorrhoa) 
Yel low thornb i l l 

(Acanthiza nana) 

Str ia ted thornb i l l 
(Acanthiza lineata) 

S o u t h e r n w h i t e f a c e 
(Aphelocephala leucopsis) 

S t a t u s 

Rare ; p a s s a g e m ig ran t a u t u m n 
a n d sp r i ng? 
Very rare; m ig ran t , w in te r on ly 

In sma l l n u m b e r s a u t u m n to 
s p r i n g ; a l t i tud ina l m i g r a n t * 
Fairly c o m m o n ; r es i den t * 

Very rare; n o m a d i c 

N o w ve ry r a r e * 

C o m m o n ; res iden t * 

Very rare ; r es i den t * 

Rare ; r es i den t * 

Very rare; w in te r only, 
a l t i tud ina l m ig ran t 
C o m m o n e x c e p t in s u m m e r ; 
a l t i tud ina l m i g r a n t * 
C o m m o n ear ly sp r i ng to late 
a u t u m n ; rare in w i n t e r * 
C o m m o n ; r e s i d e n t * 

C o m m o n ; m i g r a n t * 

Very rare ; p a s s a g e m ig ran t 

Very rare ; r es i den t * 

U n c o m m o n ; passage m ig ran t 

C o m m o n ; par t ia l m i g r a n t * 

In smal l numbers ; . pa r t i a l 
m i g r a n t ? * 
Very rare; a l t i tud ina l m ig ran t 

Rare; nea r w a t e r f ea tu res ; 
m ig ran t 

Very c o m m o n ; r es i den t * 

Fairly c o m m o n ; res iden t * 

Fairly c o m m o n ; r e s i d e n t * 

Very c o m m o n ; r es i den t * 

Rare ; migrant"* 

C o m m o n ; m i g r a n t * 

Very c o m m o n ; r es i den t * 

U n c o m m o n ; r es i den t * 

U n c o m m o n ; r es i den t * 

U n c o m m o n ; res ident 

Very c o m m o n ; res iden t * 

Very rare; res ident 

S p e c i e s 

Var ied si t tel la 
(Daphoenositta chrysoptera) 

W h i t e - t h r o a t e d t r e e c r e e p e r 
(Climacteris leucophaea) 

R e d wa t t l eb i rd 
(Anthochaera carunculata) 

Litt le wa t t l eb i rd 
(Anthochaera chrysoptera) 

Noisy f r ia rb i rd 
(Philemon corniculatus) 

Litt le f r ia rb i rd 
(Philemon citreogularis) 

Regen t h o n e y e a t e r 
(Xanthomyza phrygia) 

Ye l l ow - faced h o n e y e a t e r 
(Lichenostomus chrysops) 

W h i t e - e a r e d h o n e y e a t e r 
(Lichenostomus leucotis) 

Yel low- tu f ted h o n e y e a t e r 
(Lichenostomus melanops) 

Fuscous h o n e y e a t e r 
(Lichenostomus fusca) 

W h i t e - p l u m e d h o n e y e a t e r 
(Lichenostomus penicillata) 

B r o w n - h e a d e d h o n e y e a t e r 
(Melithreptus brevirostris) 

W h i t e - n a p e d h o n e y e a t e r 
(Melithreptus lunatus) 

Crescen t h o n e y e a t e r 
(Phylidonyris pyrrhoptera) 

N e w Ho l land h o n e y e a t e r ' 
(Phylidonyris novaehollandiae) 

Eastern sp ineb i l l 
(Acanthorhynchus tenuirostris) 

Scar le t h o n e y e a t e r 
(Myzomela sanguinolenta) 

Whi te - f r on ted cha t 

(Ephthianura albifrons) 

Mis t le toeb i rd 
(Dicaeum hirundinaceum) 

Spo t ted pa rda lo te 
(Pardalotus punctatus) 

Str ia ted pa rda lo te 
(Pardalotus striatus) 

Si lvereye 
(Zosterops lateralis) 

E u r o p e a n g o l d f i n c h 
(Carduelis carduelis) 

H o u s e s p a r r o w 
(Passer domesticus) 

R e d - b r o w e d f i retai l 
(Emblema temporalis) 

D o u b l e - b a r r e d f i nch 
(Poephila bichenovii) 

C o m m o n s tar l ing 
(Sturnus vulgaris) 

O l i v e - b a c k e d or io le 
(Oriolus sagittatus) 

Sat in b o w e r b i r d 
(Ptilonorhynchus violaceus) 

W h i t e - w i n g e d c h o u g h 
(Corcorax melanorhamphos) 

Aust ra l ian m a g p i e - l a r k 
(Grallina cyanoleuca) 

W h i t e - b r o w e d w o o d s w a l l o w 
(Artamus superciliosus) 

S t a t u s 

Fairly c o m m o n ; r es i den t * 

C o m m o n ; r es i den t * 

C o m m o n , par t i cu la r l y in 
w in te r ; r es iden t * 
Ex t remely rare 

Very c o m m o n ; m i g r a n t * 

Very rare; m ig ran t 

U n c o m m o n ; n o m a d i c * 

Ex t remely c o m m o n espec ia l l y 
in s p r i n g ; par t ia l m i g r a n t * 
C o m m o n in w in te r ; a l t i tud ina l 
m ig ran t 
I r regu lar s igh t i ngs in w in te r ; 
n o m a d i c 
Smal l n u m b e r s in w in te r ; very 
c o m m o n in s p r i n g ; m ig ra to r y 
in C a n b e r r a area 
Fair ly c o m m o n ; res ident 

Fairly c o m m o n ; res ident 

Very c o m m o n in ear ly s p r i n g ; 
par t ia l m i g r a n t * 
C o m m o n in w in te r ; a l t i tud ina l 
m i g r a n t * 
Very c o m m o n par t i cu la r l y in 
w in te r ; r es iden t * 
Ex t remely c o m m o n 
par t i cu la r l y in w in te r ; r es i den t * 
Ex t remely rare; m ig ran t 

Very rare ; nea r w a t e r fea tu res 

U n c o m m o n ; res iden t * 

Very c o m m o n espec ia l l y in 
w in te r ; r es i den t * 
Fairly c o m m o n ; res iden t * 

Very c o m m o n ; la rge n u m b e r s 
in w in te r ; r es iden t * 
O c c a s i o n a l ; r es iden t * 

C o m m o n near the bu i l d ings ; 
res iden t * 

C o m m o n ; res iden t * 

C o m m o n ; res iden t * 

O c c a s i o n a l in the grassy 
areas ; res ident 
Fair ly c o m m o n ; m i g r a n t * 

Very rare; r es iden t * 

C o m m o n ; res iden t * 

C o m m o n ; res iden t * 

Very rare; m i g r a n t * 
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n APPENDIX 6 ( c o n t d ) 

S p e c i e s 

Dusky w o o d s w a l l o w 
(Artamus cyanopterus) 

Grey b u t c h e r b i r d 
(Cracticus torquatus) 

Aust ra l ian m a g p i e 
(Gymnorhina tibicen) 

Pied c u r r a w o n g 
(Strepera graculina) 

Grey c u r r a w o n g 
(Strepera versicolor) 

Aust ra l ian raven 
(Corvus coronoides) 

Litt le raven 
(Corvus mellori) 

S t a t u s 

U n c o m m o n ; m i g r a n t * 

Very rare; res ident 

Very c o m m o n ; res iden t * 

Very c o m m o n in winter , 
o c c a s i o n a l in s u m m e r ; 
r es iden t * 
U n c o m m o n ; res iden t * 

C o m m o n ; res iden t * 

Very rare; passage mig ran t 

Source: W i l s o n , S., ' B i r d s i n t h e Gardens' i n N a t i o n a l B o t a n i c Gardens, 
AGPS, Canberra, 1980. 
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