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SUMMARY

Two surveys of  invertebrates were performed
in  Dryandra  S ta te  Fo res t  du r ing  1982  and
1 9 8 3 .  I n  f 9 8 2  t h e  i n f l u e n c e  o f  d i f f e r i n g
fand -uses  on  the  compos i t i on  o f  t he  an t
commun i t y  was  i nves t i ga ted ,  and  i n  1983  the
e f fec t  o f  f i r e  on  I i t t e r  a r th ropods  and
ground-su r face  a r th ropods  was  examined .

The number of  ants and the var iety of
spec ies  was  i n f l uenced  by  pas t  f a rm ing
p rac t i ces  and ,  t o  a  l esse r  ex tenL ,  t he  t ype
o f  na t i ve  vege ta t i on .  The  compos i t i on  and
abundance  o f  g round  and  l i t t e r - f auna  i n
genera l  was  i n f l uenced  by  s i t e  f ac to rs  such
as  mo is tu re  ava i l ab i l i t y ,  and  a l so  by  the
leng th  o f  t ime  s ince  the  a rea  was  bu rn t .
The  i n f l uence  o f  f i r e  on  l i t t e r - f auna  s t i l 1
seemed  ev iden t  f ou r  yea rs  a f te r  t he  bu rn .
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INTRODUCTION

Dryandra  S ta te  Fo res t  i s  an  a rea  o f
l a rge l y  na t i ve  vege ta t i on ,
su r rounded  by  ag r i cu l t u ra l  l and ,  i n
the  'whea tbe l t '  nea r  Nar rog in ,
Wes te rn  Aus t ra l i a .  Cu r ren t
management incorporates a
mu l t i p le -use  sys tem ca te r i ng  fo r
rec rea t i on ,  educa t i on ,  conse rva t i on ,
catchment protect ion and t imber
n r a r l r r  n +  i  n n

Approx ima te l y  7 ,50Oha  o f  t he  fo res t
were plantecl to bror,rn mal let
(Euca lyp tus  as t r i ngens  )  i n  t he
per iod  1930  to  1960  to  p rov i i l e  a
source of tan bark -  an industry now
superseded  by  syn the t i c ' s
techno logy .  The  fo res t  a l so
con ta ins  P inus  rad ia ta  t r i a l  p lo t s ,
some areas of regenerat ing nal ive
vege ta t i on  (o1d  fa rmfand) ,  and  a
number of  smal1 sandalwood (Santalum
sp ica tum)  t r i a l  a reas .  r , a rgE-
expanses of relat ively undi  sturbed
vegetat ion are open forest \^roodlands
of wandoo (Eucalyptus wandoo) and
powder bark wandoo (  Eucalyptus
accedens ) ,  together with some other
fo res t  assoc ia t i ons .  F i reb reaks
separa te  b locks  o f  t he  fo res t .  The
Forests Department,  in con j  unct ion
with the Western Austral  ian
I n s t i t u t e  o f  T e c h n o l o g y  ( W . A .  T . T .  )  ,
i s  s tudy ing  a  range  o f  f i r e  reg imes
in  the  a rea .  These  a re  a imed  a t
reduc ing  the  f i r e  haza rd  and
promoting understorey growth in
o rde r  t o  encourage  w i Id I i f e .

There are a number of  factors which
migh t  i n f l uence  the  w i l d l i f e  i n
certain parts of  Dryandra State
t r ' . i r aq l .  .  r an ' l  ^ . ' aman l -  O f  na t iVe
vegetat ion wi th mal le t ,  sancla lwood
n r  n i  n a .  f i  r a - h r a r k  - ^ n q + r r r d r . i  ^ n .

pos t  f a rm ing  regenera t i on ;  and  - [ i r e .

This paper reports on three
inves t i ga t i ons  o f  i  nve r teb ra tes
undertaken in Dryanclra State Forest
in order to establ ish the relevance
o f  t hese  i n f l uences :

(1 )  Wha t  i s  t he  va r ia t i on  i n  i nsec t
fauna within some of the maior
vege ta t i on  a  ssoc i  a t  i on  s  ?

(2 )  Wha t  i s  t he  i n f l uence  o f
pLoughed  f  i r eb reak  cons t ruc t i on ,
pos t - fa rm ing  regenera t i on  ,  o r
malfet ,  p ine or sanalalwood
p l a n t i n g  o n  t h i s  f a u n a ?

( 3 )  W h a t  i s  t h e  i n f l u e n c e  o f  f i r e  o n
the ground-surface and I  i  t ter
f  auna ?

Inves t i ga t i on  o f  ques t i ons  ( t )  and
( 2 )  concentrated on the
a n t - c o m m u n i t y ,  w h i c h  i s ,  i n  i t s e l f ,
a  good  i n i l i ca t i on  o f  t he  spec ies
compos i t i on  o f  o the r  i nve r teb ra tes
( M a j e r ,  1 9 8 3  ) ,  w h i l e  t h e
inves t i ga t i on  o f  ques t i on  (3 )
concentrated on the I i t ter  and
ground-su r face  i nve r teb ra tes  i n
o c n c r a l  T h i s  I ^ c l -  n u e s t i o n  i S
part icular ly relevant to the
problems of invertebrate and
insect ivorous vertebrate
conse rva t i on ,  and  the  con t r i bu t i on
of invertebrates to I i t ter  breakdown
and  nu t r i en t  cyc l i ng .  A l l  da ta  were
g a t h e r e d  d u r i n g  w . A . I . T . ' s  S c h o o l  o f
B io logy  s tuden t  f i e l d  t r i ps  he ld
du r ing  March  1982  and  1983 .  The
resu l t s  o f  t h i s  re la t i ve l y  sho r t
study are not neces sar i  ly
conc lus i ve ,  bu t  t hey  a re  p resen ted
in order to provide a record of  the
f i nd ings  to  da te .

METHODS

(1) Survey of  the ant communi ty in
n r i  q l  i  n a  a n r l  d i  e f l a [ g d  a r e a S .

Fourteen plots of  approximately tha
r^rere selected in March 1982 to
survey the ant community.  (Appencl i "x
r ) .
T n  a r n h  n l  n { -  + a n  n i  +  F r ' l  I  l -  r r n e

(2 .5cm d iamete r ,  l oc rn  deep  and
containing alc ohol /glycero I
preservat ive) were sunk at 5m
i h + ^ r " - 1 -  - l ^ h ^  r  + r r h c 6 ^ f  r l r r ^ c

a r u r r Y  d  r r a y J

were run between 20-26 March 1982.

D a y l i g h t  h a n d  c o l l e c t i o n s  o f  a n t s
l i e r e  a l s o  p e r f o r m e d  f o r  2  p e r s o n
hours in  each lha p lot  betr reen 26-29
M a r c h  1 9 8 2 .

T h e  c o l l e c t i o l s  w e r e  t h e n  t a k e n  t o
t h e  l a b o r a t o r y  f o r  s o r t i n g .  W h e r e
a n t  s p e c i e s  c o u l d  n o t  b e  a s s i g n e d
speci f ic  names they were coded wi th
A u s t r a l i a n  N a t i o n a f  I  n s e c t
C o l l e c t i o n  ( A N I C )  o r  W e s t e r n
A u s t r a l i a n  I n s t i t u t e  o f  T e c h n o l o g y
(JDM) code numbers.  Voucher
speci .mens f rom the study are
r e t a i n e d  f o r  s u b s e q u e n t  s t u d y  a t  t h e
W e s t e r n  A u s t r a l i a n  I n s t i t u t e  o f
Technology and are labe1led
'  Dryandra col lect ion '  .



The ant  data were then subjected to
l - h r a a  + \ r ^ a <  n f  ^ r I r  c* *  -  .  Jummary :

( A  )  T h e  v a r i c t v  o F  s n e c i e s  ( S )  o t
each p lot  was obta ined by summing
t h e  s p e c i e s  o b t a i n e d  b y  p i t f a l l
t r a p p i n g  a n c l  h a n d  c o l l e c t i o n ;

( b )  T h e  m e a n  n u m b e r  o f  a n t  s p e c i e s
p e r  p i t f a l l  t r a p  h r a s  c a l c u l a t e d  f o r
a r n h  n l  ^ f  .  : h . l

( c )  The  p lo t s  were  then  compared  i n
f o r m q  6 F  l - h a i  r  d o a r a a  n f  c i  m i  l  r  r i  + r r

o f  s p e c i e s  c o m p o s i t i o n  b y
M o u n t f o r d r s  (  1 9 6 2  )  i n d e x  o f
s i m i l a r i t y .  A  m a t r i x  o f  t h e s e
i n d i c e s  o f  s i m i l a r i t y  b e t w e e n  s l t e s
h ' a s  c o n s t r u c t e d  b y  t h e  [ o L L o w i n g
f o r m u l a :

r = Z j / t 2 a b - ( a + b ) j l

w h e r e  ' a r  i s  t h e  n u m b e r  o F  s p e c i e s
i n  p l o t  A ,  ' b '  i s  t h e  n u m b e r  i n  p l o t
R  A n , l  I  i r  i  q  1 -  h a  n r r m h a r  n F  c n o a i  a <

comrnon to both s i  tes .

T h e  p a i r  o f  s i t e s  w i t h  t h e  g r e a t e s t
s i m i l a r i t y  w e r e  g r o u p e d  a s
r q n n a r - q i  l - F q  |  ^ n . l  l -  h e  i n d i C e S  o f
s i m i l a r i t y  b e t w e e n  t h i s  g r o u p  a n d
l - h a  r { : m , ?  i  n i  n r r  e i  f  a e  C a I C u l a L e d  a S
d e s c r i b e d  i n  S o u t h w o o d  ( 1 9 6 6 ) .  T h e
process  was  repea ted  un t i l  a lL  s i t es
h re re  l i nked  a t  some leve l  o f
s im i  l a r : i t y .

( 2 )  I n f l u e n c e  o f  f i r e  o n
f i t e r teEra tes .

Four p lots  were selected in  March
1 9 8 3  t o  i n v e s t i g a t e  t h e  i n f l u e n c e  o f
f i r e  o n  i n v e r t e b r a t e s .  ( A p p e n d i x
I I  )  .

I n  e a c h  p l o t  a  1 0 0 m  t r a n s e c t  w a s
e s t a b l  i s h e d .  T w e n t y  p i t f a l L  t r a p s
(  4 . 2 c r . . n  d i a m e t e r ,  5 , 7 c r n  d e e p ,
c o n t a i  n i  n g  a l c o h o l / 9 1 y c e r o l
p r e s e r v a t . i v e )  $ r e r e  s u n k  a t  5 m
i n t e r v a l s  a l o n g  t h e  t r a n s e c t .  T h e
t r a p s  w e r e  r u n  b e t w e e n  l 8 - 2 5  M a r c h ,
1 9 8 3 .

1
T e n  0 . I 2 5 m '  q u a d r a t s  o f  l i t t e r  w e r e
t a k e n  a t  1 0 m  i n t e r v a l s  a l o n g  t h e
t r a n s e c t  b e t w e e n  2 4 - 2 8  M a r c h ,  1 9 8 3 .
Ar thropods were ext racted
i m m e d l a t e l y  a f t e r  l i t t e r  c o 1  l e c t i o n ,
r r q i  n n  . r  R r - r l . - c a  l l n n a l  r l r n  l o r  2 2

h o u r s  u n d e r  a  2 5 W  i n c a n d e s c a n t  l i q h t
b u l b .  T h e  m e s h  s i z e  i n  t h e  B e . l e ; e
f u n n e l  w a s  l . l  x  l . 8 m m ,  s o  t h e  c a t c h
b y  t h i s  m e t h o d  w a s  e n t i r e l y  c o n f i n e d
to the smal ler  meso- fauna (Wal lwork,
1 9 7 0 ) .  T h e  d r i e d  l i t t e r  f r o m  e a c h
funnel  was subsequent ly  weighed in
o r d e r  t o  p r o v i d e  a n  e s t i m a t e  o f  p l o t
I i t t e r  m a s s .

Larger  ar thropods were hand sor ted
f r o m  e a c h  o f  t e n  4 L  b a g s  o f  l i t t e r ,
a l s o  t a k e n  a t  I O m  i n t e r v a l s  a l o n g
e a c h ,  t r a n s e c t .  T h i s  t e c h n i q u e
o b t a i n e d  a n i m a l s  ) 5 m m  i n  l e n g t h  s o
t h e  c a t c h  w a s  r e f e r r e d  t o  a s
m a c r o - f a u n a .  I n  o r d e r  t o  c o r r e c t
[ o r  d i  F F e r i n g  I  i t t e r  l o a d s  i n  e a c h
p l o t  t h e  c a t c h  v a l u e s  f r o m  t h i s
m e t h o d  w e r e  m u l t i p l i e d  b y  a
l t e i g h t i n g  f a c t o r  r e l a t e d  t o  t h e
l i L t e r  m a s s  i n  t h e  a p p r o p r i a t e  p l o t .

A  s e t  o f  e n v i r o n m e n t a l  r e c o r d i n g s
w a s  a l s o  t a k e n  i n  e a c h  p l o t .
E s t i m a t i o n  o f  l i t t e r  m a s s  h a s
a l r e a d y  b e e n  d e s c r i b e d .  F i v e  s o i l
cores were taken f rom a depth of
1 0 c m  a n d  w e r e  s u b s e q u e n t l y  o v e n
d r i e d  t o  e s t i m a t e  t h e  d e g r e e  o f
moi  s ture .  P lant  cove5 r , /as v i  sua11y
e s L i m a L e d  I r o m  t e n  l m -  q u a d r a t s
p l a c e d  e q u i d i s t a n t J . y  a l o n g  t h e  l 0 0 m
L r a n s e c L .  T h e  p e r c e n  L a g e  p l a n t
c o v e r :  i n  f o u r  d i f f e r e n t  s t r a t a
(  0 - 6 0 c r n ,  6 0 - I 2 0 c r n ,  1 2 0 - 2 4 0 c m  a n d
> 2 4 0 c m )  w a s  v i s u a l l y  a s s e s s e d  a t  t w o
p o i n t s  a l o n g  t h e  I 0 0 m  t r a n s e c t  a n d
t h e  m e a n  t a k e n .  P l a n t  s p e c i e s
var ie ty  $/as e luc idated by surveying
t h e  n u m b e r  o f  p l a n t  s p e c i e s  E o u n d  i n
t w o  1 0  x  1 m  t r a n s e c t s  o f  v e g e t a t i o n
s i t u a t e d  c l o s e  t o  e a c h  i n v e r t e b r a t e
s u r v e y  t r a n s e c c .

RESULTS

( I )  S u r v e y  o f  t h e  a n t  c o m m u n i t y  i n
p r i s t i n e  a n d  d i s t u r b e d  a r e a s .

T h e  s p e c i e s  o f  a n L s  s a m p l e d ,  a n d  t h e
m e a n  n u m b e r s  p e r  p i t f a l l  t r a p  p e r
p l o t  a r e  s h o r r n  i n  T a b l e  1 .
F i f t y - s i x  s p e c i e s  w e r e  f o u n d  i n  t h e
p l o t s  a n d  e i g h t  a d d i  t i o n a l  s p e c i  e s
w e r e  f o u n d  d u r i n g  t h e  c o u r s e  o f  t h e
f i o l d  f r i n  f o  c r t h e r  o a r t s  o f  L h e
D r y a n C r a  a r e a .



Table I.

List of ants obtained blz hand collecLion (+) or by pitfall trapping in
the fourteen 1982 ant stuqr plots. the sarples roere taken in tbrch
1982, and nunbers represent the rtean nunber of individuals caught in
ten traps. The total ant species richness per plot is also shonn.
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ANI SPECIES

MYFMECIINA'
r'&EEcia sp,.r.D,!4.5
M.  sp .  ,J .D.M f54
POIIERTIB'
ArEhetus sp. J.D.r4.554
Brach),ponera lutea
Cerapacbys sp. J.D.M. nov
Rhytidoponsa iDornata 0.1
R.violace 0.5
R.  sp .  J -D.M.  121
WR!4ICIIiAE
Aphaenogasrer sp. J.D.M. 224
Cnrdi(rndyla nuda
CtF]aner sp. J.D.M. nov +
cr@togaster sp. ,r.D.M. 50
c. sp. 4 (ANIC )
!4eranoplE sp. J.D.M. 207
M .  s p .  J - D . M . 4 0 0
MoncrDrim sp. I (aNIc)
!4. sp. 2 (ANIC)
M .  s p .  J - D - M . 6 1
M.  sp .  J .D.M.  408
M. sp. .t.D.M- nov
PbeitloLe latigeE
P.  sp .  J .D.M.  44
P. sp. J.D.M: nov
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0 . 1

0 . 3
0 . 8

7 . 1
0 . 1

0 . 1
9 . 0

0 . 3

0 . 3

0 . 1

+

1 . 3
1 . 5

0 . 4

1 7 . 8

O , I

1 5 1 . 0

0 . 9  2 . 3
o . 2

0 . 3

0 . 1  +

0 . 1  +

0 . 4  +
+

2 . 8  0 . 6

0 . 3

11 16

1 . 1  1 . 0

Poddlnla sp. J.D.M. 161
TetrarDriw sp. 5 (ANIC)
T.  sp .  J .D.M.  141
T. sp- J.D.M. nov
T.  sp .  J .D.M.  rw
MLICIOORINAE
IridonyrH Erpureus

l. sp. 21 (ANIC)
I .  sp .  . t .D-M,  9
I .  s p . . r . D . M . 2 0 0 t . 6

l . I  0 . 2  0 . 4

32.0 16.9 29.A
I .  sp .  J .D.M.  433
I .  sp .  J .D.M.  nov
I .  sp-  J .D.M.  nov
TapinqE sp. J.D.M 134
!OR!4ICINAE
Canponotus sp. J.D.M. 104 1.0
c .  sP.  J -D.M.  l I0  0 .4
c .  sp .  J .D-M.  182
c ,  sp .  J .D.M.  183 0 .1
c ,  s p .  J . D . M . 2 8 6
c .  s p .  J . D . M . 2 8 7
C.  sp .  ,J .D.M.  391
c .  sp .  J -D.M.  194
c .  s p .  J . D . M . 5 4 9
C.  sp .  ,1 .D.M.  560
c .  sp .  J .D.M.  nov
I'lelophons sp. I (ANIC) 3-2
M.  sp .  J .D.M,  176
M.  sp-  J .D.M.  221 1 .5
Folyrhacbis sp. J.D.M. 372
P.  sp .  , i .D . t4 .  390 0 .1
StigrEcros sp. J.D.!4. 115
S.  sp .  ,J .D.M.  375
S.  sp .  J .D,M.  186

A4t species richness 15

Mean ant species per 3,1
pitfall trap
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4 . 6
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0 . 1

0 . 1

T2

3 . 8



(  D r y a n d r a  7 5  )  ,
C a m p o n o t u s  s p .
Camponotus sp.
Camponotus sp.
6 9 ) .

N 1 ^ + ^ n ^ r r c  d i  I  l l a r f  i

J .  D .  M .  2 8 4 ,
J .  D , M .  I 9 9  a n d
L r .  r . I r .  u ! y d  u r d

T h e  l a t t e r  w e r e  M y r m e c i a  s p .  J . D . M .
l ,  ' f e t r a p o n e r a  s p .  J . D . M .  8 1 ,
I ' l e r a n o p l  u s  s p .  f I  ( A N I c ) ,
E p o p o s t r u m a  s p .  J .  D . M .  n o v .

l e v e l  a n d  w e r e  c o n s i d e r e d  t o  b e  o f
i n t e r e s t .  T h e  f i r s t  g r o u p  c o n t a i n e d
t h e  j a m ,  p i n e  a n d  s a n d a l w o o d  p l o t s ,
a n d  t h e  s e c o n d  c o m p r i s e d  t h e  t w o
m a l l e e  p l o t s .  T h e  o n l y  o t h e r
g r o u p i n g s  f o u n d  a t  r e l a t i v e l y  h i g h
s i m i l a r i t y  l e v e f s  w e r e  t h o s e  o f  t h e
gravel  f i rebreak/wet  creek p lots  and
t h e  s a n d  t i r e b r e a k / w a n d o o  p l o t s .
T h i s  m a y  r e f L e c t  t h e  f a c t  L h a t  a n t s
s p r e a d  o n t o  f i r e b r e a k s  f r o m  a d j a c e n t
n r f  i r T a  1 1 6 ^ 6 f  : + ; ^ ^

( 2 )  I n f l u e n c e  o f  f i r e  o n
i  n v e r t e b r a t e s .

T h e  m e a n  v a l u e s  o f  a l l  m e a s u r e d
e n v i r o n m e n t a l  p a r a m e t e r s  i n  t h e
u n b u r n t  a n d  t h r e e  b u r n t  p l o t s  a r e
s h o w n  i n  T a b l e  2 ,  T h e  p e r c e n t a g e
s o i l  m o i s t u r e ,  l i t t e r  m a s s  a n d
p e r c e n t a g e  g  r o u n d  c o v e r  ( q u a d r a t
method)  were conpared by one-way
a n a l y s i s  o f  v a r i a n c e .  T h e  r e s u l t s
w e r e  t u r t h e r  a n a l y s e d  u s i n g  t h e
S c h e t f 6  t e s t ,  i n  o r d e r  t o  d e t e c l  a n y
s t a t i s t i c a l  c l i  f  f  e r e n c e  b e t w e e n  t h e
f o u r  p l o t s .

T h , 5  1 .  . - r l -  A  l  r z r r i  a l - r r  ^ l -  a n l -  e n a z - i  a c

r a n g e d  F r o m  l l - 2 2  p e r  p l o t ,  w i t h  l o w
v a l u e s  e n c o u n t e r e d  i n  t h e  j a m  w a t t l e
( A c a c i a  a c u m i n a t a )  a n d  p i n e  p l o t s
ane-Eigf r  vafues in  both ot  Lhc
m a l l e t  p l o t s .  T h e  m a l 1 e e
(  E u c a l  y p f - u s  d r u m m o n d i  i  )  p l o t s  a l s o
r e v e a l e d  m o d e r a t e l y  h i g h  n u m b e r s  o f
a n t  s p e c i e s ,  w h i l e  t h e  r e m a i n i n g
a r e a s  a 1 l  h a d  b e t w e e n  1 4 - 1 6  s p e c i e s
per  p lot .  The mean number of  ants
p e r  p i t f a l l  t r a p  v a r i e d  f r o m  1 . 0 - 5 . 2
p e r  p l o t .  T h e  t r e n d s  n o t e d  f o r  t h e
n r r m h a r  ^ f  . n r  c n 6 ^ i 6 c  i n  ^ - ^ h  h l ^ Fr y q L  f ,  c -

u r o r a  r a F l a n F a n  h r r  ' h i c  n i r i m 6 l 6 r  i t

b e i n g  s i g n i f  i  c a n t l y  p o s i t i v e l y
c o r r e l a t e d  ( r  =  0 . 5 4 ,  p  < 0 . 0 2 5 ) .

T w o  s e t s  o f  p l o t s  w e r e  g r o u p e d  a t  a
r a l  r l -  i  t r o l  v  h i c r h  e i  m i  l : r i r r . '  i n d n v

Tbble 2

S\rmrBry of envirorunental parareter neasured in the four 1983 fire study
plots. The horizontal bars above the percentage soil noisture' litter
mass and percent-age ground crover values link those plots which do not
staLis t ica l ly  d i f fer  at  Lhe p(0.50 level .
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- 2
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r " ' - - - - - - - . ]
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4 . 6 2 , p < 0 . 0 5
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3 . 4 3 , p < . 0 5
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0
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P e r c e n l a g e  s o i l  m o i s t u r e  i  n c r e a s e d
f r o m  t h e  a u t u m n  b u r n t  ( l o w ) ,  t h r o u g h
t h e  o l d  b u r n t  t o  t h e  u n b u r n t  p l o t s .
T h i s  w a s  p r o b a b l y  a s s o c i a t e d  w i t h
t h e  g r a d u a l  p o s t - f i r e  r e s t o r a t i o n  o f
p l a n t  a n d  l i t t e r  c o v e r ,  b o t h  o f
w h i c h  w o u l d  a m e l i o r a t e  t h e  h a r s h
m i  c r o - e n v i  r o n m e n t  o f  t h e  g r o u n d .
S o i l  m o i s t u r e  v r ' a s  h i g h e s t  i n  t h e
< ^ r i  n d  1 - \ r r r h +  ^ l  ^ f  -  ^ ' ^ t - ^ r - l , ,  ^o v L  r L r y  v u ! r r L  P ! v u  } , ! u v c t u r y  d

consequence  o f  i t  be ing  a  l ow- I y ing
a rea ,  w i th  a  c reek  bed  runn ing
a c r o s s  L h e  s u r v e y  t r a n s e c t s ,  r a t h e r
than  due  to  any  pos t - f i r e  e f fec t .
T h e  a u t u m n  a n d  s p r i n g  b u r n t  p l o t s
rr ' /e re the. only two plots to
s t a t i s t i c a l l y  d i f f e r  a t  t h e  5 8  l e v e l
(Tab le  2  )  .

L i t t e r  mass  cons i s ten t l y  i nc reased
f rom sp r ing  bu rn t  ( I ow) ,  t h rough  the
autumn burnt and old burnt to the
r r n h r l r n +  n l  ^ t -  I r h 6  I i { - r ^ f  - ^ ^ - ^ ^  ^ r :

t h e  s p r i n g  a n d  u n b u r n t  p l o t  d i f f e r e d
s t a t i s t i c a l l y  a t  t h e  5 8  t e v e l  ( T a b l e
2 ) .  T h e  o v e r a f l  t r e n d  i n  l i t t e r
m a s s  i s  c o n s i s t e n t  w i t h  l i t t e r
a c c u m u l a t i o n  d a t a  f r o m  j a  r r a h
( E u c a l y p t u s  m a r g i n a t a  )  f o r e s  t
( H a t c h ,  1 9 5 5  )  .

P e r c e n t a g e  g r o u n d  c o v e r  a l s o
i n c r e a s e d  w i t h  t i m e  a f t e r  b u r n .  T h e
unburnt  p lot ,  ho\ , , /ever ,  had lower
c o v e r  t h a n  e i t h e r  t h e  o l d  o r  s o r i n q
b u r n t  p l o t s ,  P l a n t  c o v e r  w a s
s i g n i f i c a n L l y  I e s s  i n  t h e  s p r i  n g
b u r n t  t h a n  t h e  o l d  b u r n t  p l o t ,  a t
t h e  5 ?  l e v e l  ( T a b l e  2 ) .  T h i s  t r e n d
i n  p l a n t  c o v e r  w a s  c o n s i s t e n t  \ , r i t h
t h a t  e x h i b i t e d  i n  t h e  0 - 6 0 c r n ,
6 0 - I 2 0 c m ,  a n d  f 2 0 - 2 4 0 c m  s t r a t a
m e a s u r e m e n t s  ( T a b l e  2 ) .  T h e  p e a k  i n
p l a n t  c o v e r  i n  t h e  o l d  b u r n t  p l o t
p r o b a b l y  r e f l e c t s  t h e  t e m p o r a  r y
p o s t - f i r e  s t i m u l a t i o n  o f  f  i  r e w e e d s
( B e l l  a n d  K o c h ,  1 9 8 0 ) .  T h e s e  w e r e
l a r g e l y  a b s e n t  i n  t h e  u n b u r n t  p l o t .
T n  k e e p i n g  w i t h  t h i s  f a c t ,  t h e r e  w a s
a  p r o g r e s s i v e  i n c r e a s e  i n  L h e
v ^ r i a t w  o F  n l . a n l -  e n a r - j g s  w i t h  t h e
p o s L - t i r e  a q e  o f  t h e  p l o t ,  t o l l o w e d
b y  a  s u b s e q u e n t  d e c l i n e  i n  t h e
u n b u r n t  p l o t .

T h e  t r e e  ( ) 2 4 0 c m )  s L r a t a  s h o w e d  n o
n r a - F i  r a  n r  n n c t - F i  r a  . l o n q i  l - \ r  i - r a n d

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

(B) o

F igu re  I :  Mean  number  o f  i nve r teb ra tes
(exc lud ing  an ts  and ,  f o r  Be r lese  funne l
s a m p l e s  o n l y ,  D e p t e r a  )  p e r  ( a )  p i L f a l l
t r ap ,  (b )  Be r lese  funne l  and  ( c )  hand
so r ted  l i t t e r  samp le  i n  t he  fou r  1983
f i re  s tu i l y  p lo t s .  The  s tandard
dev ia t i ons  o f  each  mean  a re  aLso  shown .
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Table 3 sho\,rs the mean number of
i n v e r t e b r a t e s  p e r  p i t f a l l  t r a p ,
B e r l e s e  f u n n e l  a n d  l i t t e r  s a m p l e  f o r
e a c h  o f  t h e  I o u r  p l o t s .  t n  e a c h
c a s e  t h e  c a t c h  r e v e a l e d  h i o h
p r o p o r t i o n s  o l -  p r e d a c i o u s  i a x a ,  s u c h
a s  a r a c h n i d s  a n d  a n t s ,  a n d  l o r r /
p r o p o r L i o n s  o f  d e c o m p o s e r  f a u n a .
T h i s  r e f l e c t e d  t h e  f a c t  t h a t
s a m p l i n g  p r e c e e d e d  t h e  w i n t e r  r a i n s
a n d  t . h a t  t h e  l i t t e r  d e c o m p o s i t i o n
p h a s e  a s s o c i a t e d  \ r i  t h  m o i s t
c o n d i t i o n s  h a d  n o t  b e e n  e n t e r e d .

t h e  l i t t e r ,  t h e s e  t w o  t a x a  w e r e
excluded f rom the tota l  inver tebrate
plot  counts.  The tota l  number of
i n v e r t e b r a t e s  p e r  i n d i v i d u a l  s a m p l e
w e r e  u s e d  t o  c o m p a r e  i n v e r t e b r a t e
l -evels  between ptots ,  us ing one-way
a n a l y s i s  o f  v a r i a n c e .  T h e  S c h e f f e
t e s t  w a s  t h e n  a p p l i e d  i n  o r d e r  t o
e l u c i d a t e  w h i c h  p l o t s  d i  f  f e r e d
s t a t i s t i c a l l y  f r o m  e a c h  o t h e r .  T h e
r e s u l t s  o f  t h i s  a n a l y s i s  a r e  s h o w n
i n  T a b l e  3  a n d  g r a p h e d  i n  F i g u r e  1 .
T h e  p l o t s  w h i c h  e x h i  b i  t e d
s t a t i s L i c a l  d i f f e r e n c e  a r e  s h o w n  a t

A n t s  f o r m e d  a  m a j o r  p r o p o r t i o n  o f  t h e  b a s e  o f  T a b l e  3 .  F e w  p l o t s
t h e  c a t . c h  b y  a r r  t h r e e  m e t h o d s  a n a l  e x h i b i t e d  s t a t i s t i c a l l y  s i g n i f i c a n t
c e r a t o p o g o n i d a e  f l i e s  a  m a j o r  d i f f e r e n c e s  a s  t h e  n . . - i r n " .  i n  t h e
p r o p o r t i o n  o f  t h e  B e r r e s e  f u n n e l  d a t a  w a s  h i g h .  r n  v i e w  o f  t h e  f a c t
c a t c h .  r n  v i e w  o f  t h e  f a c t  t h a t  a n t  t h a t  a r l  t h i e e  s a m p l i n g  m e t h o d s
p o p u l a t i o n  l e v e r s  a r e  l a r g e l y  r e v e a l e d  s i m i r a r  p b s t : i i r e  t r e n d s ,
u n a f f e c t e d  b y  c o o l  b u r n s  ( M a j e r ,  h o w e v e r ,  t h e  r e s o i t s  a r e  o f
1 9 8 0 ) ,  a n d  t h a t  t h e  f l i e s  a p p e a r e d  i n t e r e s t .  F u r t h e r ,  m o r e  e x t e n s l v e ,
t o  b e  r e s t i n g ;  a n d  n o t  r e s i d e n t  i n  s a m p l i n g  m a y  c o n f i r m  t h e s e  r e s u l t s .

Ibble 3
l'lean nunber of invertebrates caught by pitfarr trap, Berlese funner and hand sorted
fitter sarple in the four 1983 fire study plots. the hand sorted ritter catch hasbeen multiplied by the rean litter nass in each plot to corr€ct for differrng litterbiorass between plots. The horizontal bar below the total invertebrate neans linkthose plots which do not st_atistically differ at the X0.05 level.
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Al-1 three sampl ing met l . tod.s  revealed
t h e  h i g h e s t  t o t a l  i  n v e r  t e b r a t e
c o u n t s  t o  b e  i n  t h e  s p r i n q  b u r n t
p l o t  ( F i g u r e  l ) .  t r  1 s  u i l i k e l v
t h a t  f i r e  w o u l d  h a v e  s t i m u l a t e d
a r t h r o p o d  a b u n d a n c e  a f t e r  s u c h  a
s h o r t  p e r i o d ,  s o  t h e  h i g h  c o u n t s
w e r e  p r o b a b l y  a s s o c i a L e d  w i t h  t h e
e x c e p t i o n a l l y  m o i s t  n a t u r e  o f  t h i s
s i t e  a n d  t h e  c o o l n e s s  o f  t h e  b u r n .
T h e  c o r n p a r a t i v e l y  h i g h  l e v e l s  o f
d e s  i  c c a t i  o n - p r o n e  C o l l e m b o l a  f o u n d
i n  p i t f a l l  t r a p s  i n  t h i s  p l o t  ( T a b l e
3 )  i s  c o n s i s t e n t  w i t h  t h e  f o r m e r
e x p l a n a t i o n .

W i t h  o n e  e x c e p t i o n ,  t h e  t o t a l
i n v e r t e b r a t e  c o u n t  f r o m  a l l  s a m p f i n o
m e t h o d s  f o l l  o w e d  t h e  s a m e  p l o t
t r e n d s .  T h i s  t r e n d  w a s  o f  h i q h e s t
n u n b e r s  i n  t h e  s p r i n g  b u r n t  p i o t  a n d
I e a s t  i n  t h e  a u t u m n  b u r n t  p l o t ,
f o l l o w e d  b y  a n  i n c r e a s e  i n  t h e  o L d
b u r n t  p l o t  a n d  a  f u r t h e r  i n c r e a s e  i n
t h e  u n b u r n t  p l o t .  T h e
u n c h a r a c t e r i s t i c a l l y  l o w  p i  t f a l  l
t r a p  c a t c h  i n  t h e  u n b u r n t  p l o t  i s
probably due to the sampl inq method
b e c a u s e  a n i m a l s  a r e  L e s i  l i l e l y  t o
f a l l  i n t o  t r a p s  w h e r e  t h e  l i t t e r  a n d
s h r u b  l a y e r  i s  d e n s e  ( S o u t h w o o d ,
L 9 6 6 t .

In  summary,  the numbers of
i n v e r t e b r a t e s  i n  t h e  l i t t e r  a n d  o n
t h e  g r o u n d  w e r e  r e d u c e d  b y  f i r e  a n d
t h i s  r : e d u c t i o n  t r a s  p r o b a b l y  s t i  L I
a p p a r e n t  f o u r  y e a r s  l a t e r .  T h e
a t y p r c a l l y  h i q h  c o u n t s  i n  t h e  s p r i n q
b u r n t  ; - , l o t  h a v e  n o t  h e L n e d  r - s o 1 v e
a n y  d i f f c r e n c e s  i n  e t t e l t  b . t w e e n
s p r i  n g  a n d  a u t u m n  b u r n i n g .

DISCUSSION

The resu l ts  o f  th is  work  must  be
c o n s i d e r e d  t e n t a t i v e .  T h e y  a r e
b a s o C  o n  l o w  s a r n p t  i n g  i n t e n s i t i e s
a n d  s h o u l d  t h e r e f o r e  b e  b a c k e d  u p
w i t h  f o l l o w - o n  s t u d i e s .  T h e  s t u d i e s
d e s c r i b e d ,  h o w e v e r ,  s u g g e s t  t h a t  t h e
. r n v e r t e b r a t e  f a u n a  o f  t h e  l i t t e r  a n d
g r o u n d  l a y e r  o f  D r y a n d r a  S t a t e
F o r e s t  i s  i n f l u e n c e d  b y  a  n u m b e r  o f
past  and present  management
p r a c t i c e s .  T h e  v a r i e t y  a n d
c o m p o s i t i o n  o f  t h e  a n t  c o m m u n i t y
a p p e a r s  t o  b e  i n f l u e n c e d  b y  m a l l e t
p l a n t i n g ,  p a s t  f a r m i n g  p r a c t  i  c e s
a n d ,  t o  s o m e  e x t e n t ,  t h e  t y p e  o f

n a t i v e  v e g e t a t i o n  (  e g :  t h e
d i s t i n c t i v e  m a 1 l e e  f a u n a  ) .  T h e s e
r e s u l t s  s h o u f d  n o t  b e  l o o k e d  a t  i n
i s o l a t i o n  s i n c e  t h e  v a r i e t y  a n d
composi t ion of ,  the ant  communi ty
o f t e n  r e f l e c t s  t h e  c o m p o s i t i o n  6 f
o t h e r  g r o u n d - I  i v i n g  i  n v e r t e b r a t e s
( M a j e r ,  1 9 8 3 )  a n d  t h e s e  f i n d i n g s  m a y
w e l l  h a v e  r e l e v a n c e  [ o . r  t h e  s t u d y  o f
o t h e r  g r o u n d  a n d  I i t t e r
i n v e r t e b r a t e s ,

T h e  1 9 8 3  s t u d y  i n d i c a t e d  t h a t  t h e
g r o u n d  a n d  l i t t e r - i n v e r t e b r a t e s  w e r e
p r o b a b l y  i n f l u e n c e d  b y  s i t e  f a c t o r
s u c h  a s  m o i s t u r e  a v a i l a b i l i t v  a n d  r . , y
L h e  t i m e  s i n c e  F i r e .  T h e  o v c i a l  I
a b u n d a n c e  o f  i n v e r t e b r a t e s  i n  l i t t e r
s t i l l  appeared to be below normal
f o u r  y e a r s  a l t e r  f i r e ,  a l t h o u g h  t h , j
r e s u l t s  w e r e  n o t  s t a t  i  s  t i  c a l  l y
s i g n i f i c a n t .  T h e  r e c o v e r y  o f
I  i t t e r - F a u n a  a f t e r  b u r n i n g  h a s  b e e n
s t u d i e d  i n  t h e  j a r r a h  f o r e s t .  b y
o t h e r s  ( S p r i n g e t t ,  1 9 7 . 6  i  M a j e r ,
f 9 8 4 ) .  I t  i s  m y  i m p r e s s i o n  t h a t  t h e
l i t t e r  f a u n a  h a s  r e c o v e r e d  a t  a
s lower rate at  Dryandra than in  the
j a r r a h  f o r e s t .  T h i s  m a y  b e
a s s o c i a t e d  w i t h  t h e  f a c t  t h a t  t h e
f o r m e r  i s  a  h a r s h e r ,  m o r e  a r i d  s i t e
r r i th  lor rer  vegetat ion cover .  The
e f f e c t s  o f  r e d u c e d  l i t t e r  a n d  s h r u b
Iayers here may have an
e x c e p t i o n a l l y  h e a v y  i m p a c t  o n
d e s i c c a t i o n - p r o n e  a r t h r o p o d s .

F u r t h E r  m o r e ,  v e g e t d t  i o n  r e c o v c r y
a n d  l i t t e r  a c c u m u l a t i o n  t a k e  l o n q e r
i n  d r y  a r e a s  ( s u c h  a s  D r y a n d r a  )  t h a n
i n  t h e  m o i s t e r  j a r r a h  F o r e s t  r e g i o n
( P .  C h r i s t e n s e n ,  p e r s o n a  I
c o m m u n i c a t i o n  )  .

C e r t a i n  I  i  t t e r - a r t h r o p o d s  m a y  p l a y  a
r e g u l a t o r y  r o l e  i n  I  i  c r e r
d e c o m p o s i t i o n  ( K i t c h e l l  e t  a l ,  ,
L 9 7 9 ) .  A n y  f a c  t o r  w h i c h l i F l u e n c c s
t h e  d i v e r s i t y  o r  a b u n d a n c e  o f  l i t t e r
f a u n a  s h o u l d  t h e r e f o r e  b e  c l o s e l y
moni  tored .  The i " larch l9  B 3 survey
c o v e r e d  a  p e r i o d  w h e n  t h e  d e c o m p o s e r
f a u n a  w e r e  r e l a t  i v e l y  i n a c t i v e  i o
t h i s  p o s s i b i l i t y  m a y  n o t  b e
c o n f i r m e d .  A  s u b s e q u e n t  w i n t e r
s u r v e y  o f  l i t t e r - f a u n a ,  w h e n
d e c o m p o s e r  o r g a n i s m s  a r e  a c t i v e ,  m a y
o r  m a y  n o t  r e v e a l  s i m i l a r  p o s t . - f  i r e
t r e n d s  i n  i n v e r t e b r a t e  a b u n d a n c e .



An add i t i ona l  consequence  o f  t he
pos t - f i r e  dep le t i on  o f  a r th ropods  i s
that the food source of
i nsec t i vo rous  b i rds  and  o the r
ve r teb raLes  may  be  i nadequa te  to
s .uppor t  res iden t  popu la t i ons .
However ,  su rveys  o f  b i rd  popu la t i ons
i n  t h e  o f d  b u r n h  p l o t  d u r i n g  1 9 8 2
(  i - h  r a F  w p e  r q  a  F f a r  f h e  b u r n  )
sugges ted  thaL  seve ra l  spec ies  o f
l i t t e r - f o rag ing  i nsec t i vo rous  b i rd
were  j us t  as  abundan t  as  i n  unburn t
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( 1 )

APPENDIX I

s e l e c t e d r n  M a r c h  1 9 8 2

W a n d o o  p l o t  -  p e t e r s  B l o c k :
an area of  wandoo and
powder bark wandoo on sandy
s o i l ,  u n b u r n t  f o r  a t  l e a s t
l 0  y e a r s  p r i o r  t o  t h e
study.  Forests Department
Dryandra map gr id  reference
=  cu  114 .

Dry creek p lot  -  peters
B l o c k :  c o m p r i s i n g  c r e e k
b e d  a n d  m a r g i n  r u n n i  n g
through wandoo and powder
bark wandoo woodland,
u n b u r n t  f o r  a t  l e a s t  l 0
y e a r s  p r r o r  t o  s t u d y .  M a p
g r i d  r e f e r e n c e  =  C U  1 1 4 .

Wet creek p lot  -  peters
B l o c k :  l o w - l y i n g  a r e a  w i  t b
s t a n d i n g  v r a t e r  i n  c r e e k  a n d
some f r ing ing f looded gum
(  E u c a l y p t u s  r u d i s ) ,  u n b u r n t
t o r  a t  l e a s t  1 0  y e a r s  p r i o r
t o  s t u d y .  S u r r o u n d i n g
vegetat ion was wandoo.  Map
g r i d  r e f e r e n c e  =  C V  I 1 4 .

Breakaway p lot  -  peters
B l o c k :  l a t e r i t i c  b r e a k a w a y
dominated bv Drvandra
n o b r  l r s  a n d  s u r r o u n d e d  b v
frand-5o and po\,rder bark
w a n d o o ,  u n b u r n t  f o r  a t
l e a s t  I 0  y e a r s  p r i o r  t o
s t u d y .  M a p  g r i d  r e f e r e n c e  =
c u  t t 4 .

Wandoo/acacia p lot  -  Frank
t s l o c k :  b u r n t  3  y e a r s
p r e v i o u s l y .  W a n d o o  o n
I a t e r i t e  w i t h  d e n s e  g r o w t h
o F  A c a c i a  p u L c h e l l a  i n
u n d e r s t o r e y .  M a p  g r  i d
r e f e r e n c e  =  C U  1 1 3  .

M a l l e e  l 0 0 m  p l o t  -  F r a n k
B l o c k :  b u r n t  3  y e a  r s
p r e v i o u s l y .  D e n s e  s t a n d  o f
Eucalyptus drummondi i  wi  th
AcaaT;  Map gr id  re Fe rence
=  c U  l I 3 .

M a l l e e  3 0 0 m  p L o t  -  F r a n k
B l o c k :  a  r e p l i c a t e  o f  p l o t
( 6 )  s i t u a t e d  2 0 0 m  a w a y .
c r i d  r e f e r e n c e  =  C U  1 1 3 .

( 8 )

( 9 )

(  1 0  )

Dense mal le t  p lot  -  Frank
B l o c k :  a r e a  o f  m a l l e t ,  w i t h
some wandoo and dense
u n d e r s t o r e y  o f  G a s t r o l o b i u m
microcarpum, u nE u riE-To=?- aE
f e a s t  l 0  y e a r s  p r i o r  t o
study.  This  may be a
n a t u r a l l y  o c c u r r i n g  s t a n d
o f  m a 1 1 e t .  M a p  9 r  i d
r e f e r e n c e  =  C V  1 1 3 .

T h i n  m a l l e t  p l o t  -  D r y a n d r -
B l o c k :  a  m a l l e t  p l a n t a t  i  c
w i t h  v e r y  s p a  r s e
u n d e r s t o r e y ,  u n b u r n t  f o r  a t
l e a s t  l 0  y e a r s  p r i o r  c o
s t u d y .  M a p  g r i d  r e f e r e n c e
=  c X  I l 5 .

G r a v e l  f i r e b r e a k  p l o t  -
P e t e r s  B l o c k :  a  2 0 m  w i d e
f i r e b r e a k  o n  l a L e r i  t  i c
s o i l ,  f r i n g e d  b y  w a n d o o
e i t h e r  s i d e .  M a p  g r i d
r e f e r e n c e  =  C V  1 1 4 .

S a n d  f  i  r e b r e a k  p l o t  -
P e t e r s  B l o c k :  a  3 5 m  w i d e
I  i  r e b r e a k  o n  l a t e r i t  i c
s o i l ,  f r i n g e d  b y  m a l l e t
p l a n t a t i o n s  t o  t h e  n o r t h
and wandoo to the south.
Map gr id  reference =
c v  f l 4 .

Jam wat t le  p lot  -  Dryandra
B l o c k !  a n  a r e a  o f
abandoned farmland
c o l o n i z e d  b y  j a m  w a t t l e
t r e e s  ( A c a c i a  a c u m i n a t a  )
a - 5 m  h i g h . -  M a p  9  r i d
r e f e r e n c e  =  C W  I l 5 .

P i n e  p l o t  -  D r y a n d r a  B l o c k :
a smal l  area of  an ofd
P i n u s  r a d i a t a  p l o t  w i t h
s p a r s e  n a t i v e  u n d e r s t o r e y ,
s i t u a t e d  a d j a c e n t  t o  p l o t
( 1 2 ) .  M a p  g r i d  r e f e r e n c e  =
cw 115 .

Sandal \ , /ood p lot  -  Dryandra
B l o c k :  a n  a r e a  o f  o n e  y e a r
o ld sandalwood p lants groe/n
h / i t h  A c a c i a  s p p .  o n  o l d
f a r m l a n d .  M a p  g r i d
r e f e r e n c e  =  C W  f f 5 .

( 2 )

( 3 )

(  1 l  )

( 4 )

( 1 2 )

( 5 )

( f 3 )

( 6 )

Survev of a n t  f a u n a  i n  p r i s t i n e  a n d
d i s t u r b e d a r e a s :  E o u r t e e n  p l o t s

( 7  )

(  1 4  )



APPBNDIX II

I n f l uence  o f  f i r e  on  i nve r teb ra tes :
F o u r  p l o t s  s e l e c t e d  i n  M a r c h  1 9 8 3 .

(1 )  Unburn t  b lock  -  Pe te rs  B lock :
wandoo woodland on sandy soi1,
unburn t  f o r  a t  l eas t  10  vea rs
^ r i ^ r  f ^  e l -  ' r A v  v - ^  ^ - ; , 1

re fe rence  =  CV I15 .

)  O ld  bu rn t  p lo t  -  F rank  B lock :
wandoo woodland on later i  t ic
so i I ,  bu rn t  4  yea rs  p rev ious l y .
Forests Department observat ions
ind i ca te  tha t  t h i s  was  a  warm
burn ,  a l t hough  i t s  i n tens i t y  i r as
not measured. Map gr id
re fe rence  =  CU f I3 .

(  3 )  Autumn burnt plot  -  peters
Block: wandoo wood]and on sandv
s o i l ,  b u r n t  i n  A p r i l  1 9 8 2 .
A f though  f i r e  i n tens i  t y
measurements r . rere not made, the
p reva i l i ng  tempera tu res  i n  Ap r i l
sugges t  t ha t  t h i s  p robab ly  was  a
cool burn. Map gr id reference =
c u  I t 4 .

(4 )  Sp r ing  bu rn t  p lo t  -  pe te rs
Block: wandoo woodland on sandv
s o i l ,  b u r n t  i n  O c t o b e r  f 9 8 2 .
Forests Department observat ions
suggest that th is cool  burn was
probably of  lower intensi ty than
the  au tumn bu rn t  p lo t  (3 ) .  Map
g r i d  r e f e r e n c e  =  C V  l I 4 .
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