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SAMPLING ANTS WITH PITFALL TRAPS 

DIGGING-IN EFFECTS 

By P. J. M. G R E E N S L A D E  

CSIRO, Division of Soils, Glen Osmond, South Australia, 506~. 

SUMMARY 

Digging-in effects were recorded while us ing  pitfal l  t raps  in a s tudy  of 
an t s  in Southern  Austra l ia .  These effects consis t  of h igh  catches i m m e -  
d ia te ly  a f te r  t raps  are es tabl i shed which  subsequen t ly  decline. They are 
mos t  p ronounced  among  an t s  wi th  nes ts  close, or accessible to t raps ,  bu t  
catches of an t s  f rom more d i s t an t  t r aps  m a y  show delayed digging-in effects. 
It is suggested tha t  the  digging- in  effect can be reduced by placing pi tfal ls ,  

i nve r t ed ,  for one week pr ior  to opera t ing  t h e m  as t raps.  

RESUME 

Pr61~vement de fourmis avec des pi~ges : 
efTets de I'enfouissement 

Les effets d ' en fou i s semen t  ont  dtd observds en u t i l i s an t  des pi6ges au 
eours  d ' une  dtude des fou rmis  du Sud aus t ra l ien .  Ces effets cons is ten t  en de 
n o m b r e u s e s  captures,  auss i t6 t  apr6s la mise  en place des pi6ges, su iv is  
d 'une  rdduet lon de ee nombre .  Ils sont  p lus  n ia rquds  ehez les fou rmis  dont  
les n ids  sont  proehes ou aeeessibles pa r  r appor t  aux  pi6ges, ma i s  des cap tures  
de fou rmi s  dams des pi6ges p lus  dloignds peuven t  prdsenter  des effets retardds.  
I1 est suggdrd que l'effet d ' e n f o u l s s e m e n t  peu t  ~tre rddui t  en pla~ant  les 
f rappes  renversdes  une  semaine  a va n t  de les u t i l i ser  eomme pi6ges. 
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I N T R O D U C T I O N  

Whi l e  us ing p i t fa l l  t raps  to s tudy Col- 
lembola ,  Joossp. (1965) r e c o r d e d  a digging-in 
effect in w h i c h  one species  was t r ap pe d  ini -  
t ia l ly  in large  numbers ,  appa ren t l y  as a 
resul t  of the d i s tu rbance  o f  es tabl ish ing 
t raps .  Pi t fa l l  t r aps  are  be ing  used in inves-  
t igat ions  of epigeic  faunas in southern  Aus- 
t ral ia ,  and  digging- in  effects have been noti- 
ced amongst  ants.  

SCHAEFFER (1972) states that  c r i t i c i sms  of 
pi t fa l l  t r a p p i n g  by'SoUTHWOOD (1966) are  
re levant  only  to r P roduc t ions -b io log i sche  )), 
i.e. p rob l ems  for  w h i c h  absolute  est imates 
of popu la t ions  are  needed.  This  is not 
the case. SOUTHWOOD ci ted c r i t i ca l  s tudies  
by a number  of authors ,  and  more  recen t ly  
HAVES (1971) has examined  and re jec ted  
p i t fa l l  t r a p p i n g  as a method  for sampl ing  a 
sand-beach  Isopod,  whi le  LUFF (1968) and 
GREENSLADE and GREENSLADE (1971) show 
how p re se rva t ives  in t r aps  can affect eat- 
ches. There  is no quest ion that  even for 
compara t ive  w o r k  the use of pi t fal l  t r aps  
to cont ras t  habi ta ts ,  species,  seasons etc., 
is f raught  w i th  danger .  It might  be argued 
that  one more  source  of e r ro r  and  var ia t ion ,  
the digging-in effect, p rov ided  grounds  for 
f inal ly a b a n d o n i n g  the method.  To be set 
against  this  is the  fact that  pi t fa l l  t r a p p i n g  
is one of the few techniques  w h i c h  can be 
app l i ed  in s tudies  of d iverse  assemblages  
of ep igae ic  p r e d a t o r s  and  thei r  role  in  the 
soil  and  sur face  fauna.  This  appl ies  espe- 
c ia l ly  to ants  w h i c h  p resen t  m a n y  sam- 
p l ing  p rob lems .  F r o m  50 to over  1O0 spe- 
cies can be found  on the sites dealt  w i th  
here  and  it wou ld  be difficult,  and  des t ruc-  
t ive to the habi ta t ,  to obta in  an absolute  
popu la t ion  es t imate  for  even one of them. 
F u r t h e r m o r e ,  there  are  f requent  in terac-  

t ions be tween  ant  species  and be tween ants 
and me mbe r s  of o ther  groups,  for  example  
spiders ,  so that  no single spec ies  can be 
cons ide red  in isolat ion.  When  s tudy ing  
such re l a t ionsh ips  it is poss ib le  that  some 
of the d isadvantages  of p i t fa l l  t raps  can be 
put  to use. Catches of any  ant  species,  for  
example ,  depend  on the size of its fo rag ing  
popula t ion ,  the d i spe rs ion  of coIonies,  levels 
of act ivi ty ,  the size of i nd iv idua l  ants, and  
the thoroughness  wi th  w h i c h  foragers  c o v e r  
the i r  t e r r i t o ry .  By in teg ra t ing  these at t r i -  
butes of species,  catches of pi t fa l l  t raps  are  
of po ten t ia l  value as an index  of spec ies '  
i m p o r t a n c e  as compet i to rs  or p r eda to r s  on 
the soil  surface.  However ,  it is essent ial  
that  all  sources  of i r r e l evan t  va r ia t ion  in 
catches  be known,  and if  poss ib le  e l imina-  
ted. This  p a p e r  shows that  d igging- in  
effects a re  an impor t an t  source  of this  k ind  
of er ror .  

The ma jo r i t y  of the  ants  be ing  s tud ied  
nest  in the soil  and emerge onto the sur face  
to forage.  Here or ien ta t ion  may  be << 1) By 
i nd iv idua l s  l ea rn ing  re s t r i c t ed  feeding areas  
to w h i c h  they re turn  r epea t ed ly ;  and 2) by  
t ra i l - fo l lowing,  in w h i c h  forag ing  is i nduced  
and d i r ec t ed  by  a chemica l  t ra i l  l a id  by  
food- laden worke r s  r e tu rn ing  to the nest ~> 
(BRowN and TAYLOR, 1970). Both types  of 
o r ien ta t ion  are  found in some ant  species,  
for  example  I r i d o m y r m e x  purpureus  Fr.  
Smith,  w h i c h  is d iscussed  here .  

Poss ib le  causes of ca tches  be ing  re la t i -  
vely  h igh  immed ia t e ly  after  t r aps  are pla-  
ced and subsequent ly  dec l in ing  (<< digging- 
in effect , )  i nc lude  : 

1) Pene t r a t ion  of nest gal ler ies  when 
t raps  are  dug in. 

2) Exp lo ra t i on  of a new feature  of the 
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env i ronment  by ants that learn parts of the 

ter r i tory .  

3) Coinc idence  of t raps wi th  trai ls  bet- 
ween nests or be tween nests and pe rmanen t  

food sources;  s ince these trails often d e p e n d  
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on re in fo rcement  from cont inued  use, the i r  

posi t ion will  tend to shift  if  many  ants are 

t rapped,  so leading to a decl ine in catches.  
4) Deplet ion of populat ions.  

~ T E S  AND METHOD 

Traps were operated in three areas in South 
Australia near Adelaide, all dominated Eucalyp- 
tus species. 

1) Belair, mean annual rainfall 760 ram, sum- 
mer 1971, open forest with a patchy, sclero- 
phyllous understorey. 

2) Cambrai , rainfall ca 300 mm, summer 1972, 
a sand-dune supporting mallee (tall shrubland 
of Eucalyptus species with multiplie stems 
arising from a lignotuber) with a sparse ground- 
cover. 

3) Glen Osmond, rainfall 618 ram, autumn 
1972, open grassy woodland. 

Traps consisted of glass specimen tubes mouth 
diameter 1.8 cm, about one third filled with 
ethanol, plus a little glycerol, as a killing agent. 
This appears to have no attractant or repellant 
effect on ants (GREENSLADE and GREENSLADE, 1971). 
The layout of traps is described below for each 
site. 

RES UL TS 

Belair.  

Sets of traps, each composed of five traps 

wi th in  3 m of each other,  were  established 

on three  occasions (groups A-C) in Februa-  

ry  and March, in an area of 200 X 200 m 
in w h i c h  the ant, I r idomgrmex  purpureus 

was very abundant .  

Group A, established 5 February ,  seven 
sets of t raps;  

Group B, established 8 February ,  two sets 
of t raps;  

Group C, established 3 March, seven sets 
of traps. 

Traps  were  cleared every two to fonr  

days and catches over  the first few weeks 
are shown in figure 1, for I. purpureus,  

other  ants (of w h i c h  30 species were  trap- 

ped in this per iod) ,  and all other  a r thropods  
o c c u r r i n g  in the t raps  except Collembola, 

Diptera ,  and winged  Hymenoptera .  Inclu- 

ded among the other a r th ropods  were  

groups known to be at t racted to a lcohol ic  
preserva t ives  in traps (GREENSLADE and 

GREENSLADE, 1971), and cursor ia l  predators ,  

other  than ants, notably spiders.  No mar-  
ked digging-in effect would  be expected for 

these other  ar thropods  w h i c h  lack the per-  

manent ly  aggregated populat ions  and social 

organizat ion possessed by ants and the 
effect is not evident  in figure 1. In con- 

trast, catches of ants d i d  show a digging- 

in effect, since they tended to be high at 

first in all groups of traps, the only excep- 

t ion being other  ants in group B. To take 
one example  of the digging-in effect, cat- 

ches of I. purpureus in group C traps, at 

the end of March, closely fo l lowed catches 

of A, but the numbers  in C were  dist inc- 
tly greater  than in A over  the first three  
days (7-10 March). 

Mean daily catches of I. purpureus for 12- 

29 March, after the per iod  in wh ich  there  
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I;ItL 1. - -  Catches in three groups of traps (A-C) set up successively at Belair  : a) Irido- 
mgrmex  purpureus, b) other ants, c) other groups : e, group A t raps;  O, B; A, C. 
Arrows indicate the dates on which each group of traps was established. Catches are 
shown as log. ca tch / t rap /2  days. 

w e r e  a n y  o b v i o u s  d i g ~ n g - i n  effects,  a re  

t aken  as s h o w i n g  the  t y p i c a l  t r e n d  of  cat-  
ches  fo r  each  of  t he  16 sets of t r aps  o v e r  

the  F e b r u a r y - M a r c h  t r a p p i n g  p e r i o d .  As 

t he r e  w e r e  no s t r o n g  seasona l  or  w e a t h e r -  

i n d u c e d  t r e n d s  in  c a t ches  of  I. p u r p u r e u s  

at th is  t i m e  (fig. 1) all  t h r e e  g roups  of  t raps ,  

A-C, can  be  c o n s i d e r e d  toge the r .  In  f igure  2, 
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Fro. 2. - -  Ea r ly  and la te r  catches  of I r i d o m g r m e x  p u r p u r e z ~ s  at Belair ,  
s ym bo l s  as  in figure 1, t r a p s  n u m b e r e d  as  in table I. 

See text  for  exp l ana t i on  of b r oke n  and  dashed  line. 
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mean  da i ly  catches  of i nd iv idua l  sets of 
t raps ,  for 12-29 March (numbered  as in 
table t), a re  plot ted aga ins t . each  set 's  mean 
da i ly  ca tch  over  the first  week.  The  b roken  
l ine is the curve that  would  be ob ta ined  if 
the in i t i a l  and  la ter  catches were  ident ica l .  
A semi-log, t r ans fo rma t ion  is employed  
s ince  there  was very  wide  va r ia t ion  bet- 
ween the ea r ly  catches  of different  sets of 
t raps .  The s t ra ight  l ine represen t s  the  
obse rved  re la t ionsh ip  and shows that  the  

h igher -ca tch ing  t raps  con t r ibu t ed  dispro-  
po r t iona te ly  to the digging-in effect. In 
addi t ion ,  the  regress ion l ine  for  observed 
ca tches  in tersec ts  the expec ted  (broken)  l ine  
and is not just  d i sp laced  above  it (e.g. to 
give the dashed  l ine in f igure 2), as would  
be an t i c ipa ted  if the magn i tude  of the ini-  
t ia l  digging-in effect va r i ed  d i rec t ly  wi th  
the level of average,  la ter  catches.  This  
suggests the poss ib i l i ty  of a <~ negat ive dig- 
ging-in effect >> in the lower -ca t ch ing  sets 
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of t r a p s :  i.e. catches low at first, subse- 
quent ly  increasing.  However,  the scatter of 
points  in  figure 2, even wi th  a log. t ransfor-  
mat ion  of in i t ia l  catches, is such that it is 
not feasible to make a direct  test of the 
statistical s ignificance of the deviat ion of the 
fitted l ine from the dashed and  broken l ine 
alternatives.  Instead the reasons for this 
var iabi l i ty  can be considered.  

T A B L E ,  I .  - -  CATCHES 
oF l r i d o m y r m e x  purpureus  I N  S E T S  

O F  P I T F A L L  T R A P S  A T  BI~LAIR 

TRAPS 

i: 
5: 

82 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

INDEX OF 
DIFFICULTY 
OF ACCESS 

10 
22 
74 
65 
43 

109 
67 
75 
54 

110 
154 
18 

164 
20 
24 
46 

1 
MEAN 
CATCH 

PER DAYs 
F1 I~ST ~,VEF~ K 

106.6 
5.0 
2.7 

37.0 
51.3 
1.1 
9.4 
1.0 

11.1 
4.7 
1.0 
0.3 
3.9 

15.7 
74 6 
4.4 

2 
M E A N  
CATCtl 

PEII DAY 
1 2 - 2 9 M ~ R c u  

9.40 
0.60 
0.40 
3.90 
4.80 
0.13 
1.07 
0.05 
1.63 
0.70 
0.26 
0.I0 
0.70 
1.10 

' 6.49 
0.79 

{ATIO 
1/2 

11.4 
7.9 
6.4 
9.4 

10.6 
8.5 
8.8 

38 
3.0 
5.3 

14.2 
11.5 
5.6 

The d is t r ibu t ion  of the nests and ter- 
r i tories inhab i t ed  by each colony of I. 
purpureus  on this site was mapped  in  
J anua ry  1971 so that  the posit ion of 
each set of t raps is k n o w n  in  re la t ion to 
the nest from which  it der ived its catch. 
Subsequent ly  the pe r fo rmance  of each 
colony has been followed with month ly  
records of t he  numbers  of nests occupied 
and of nest en t rances  in  use. In  table I, 
t raps are scored accord ing  to an index  of 
difficulty of access, obta ined  from the dis- 
tance  from the nest and the na ture  of the 
i n t e rven ing  ground-cover .  All else being 
equal, catches of ants or other epigaeic 

fauna  in  pitfall  t raps vary  wi th  the dif- 
ficulty to movement  presented by different 
types of ground-cover.  Here each metre of 
bare  ground between nest and trap is 
scored 1; each metre  of short vegetation 
is scored 2, and scrub and dense vegetation 
are scored 3. The sum of distance • dif- 
ficulty gives the index  in table I. Catches 
were low in  five sets of t raps (2, 3, 8, 9, 12 
in table I) wh ich  lay in  the terr i tor ies  of 
colonies that had  declined,  or were declin- 
ing in vigour, but  their  foraging areas had 
yet to be taken over by adjacent  colonies. 
The other t raps  show an inverse  relat ion bet- 
ween catch for 12-29 March, and  the index 
of difficulty of access (table I). The ratio of 
early to later catches (table I) is a measure 
of the magni tude  of digging-in effects. If 
the five sets of t raps in wh ich  catches were 
low because of the decl ine of colonies are 
excluded, there is an inverse  relat ion bet- 
ween indices  of difficulty of access and 
these ratios. The re la t ionship  is l inear  
(with a square root t ransformat ion  of the 
ratios), and gives a significant,  negative cor- 
relat ion (r = --0.73,  p < 0.Ol). This  means 
that ini t ia l  digging-in effects are most pro- 
nounced  in t raps which  are closest and 
most accessible to nests, as would  be ex- 
pected s ince the traffic of ants is densest 
there. But it implies  also that  statistical 

significance can be a t t r ibuted  to the lower 
than expected, early catches of distant,  inac- 
cessible traps. A possible explanat ion for 
this is the existence of a delayed, digging-in 
effect, due to relat ive scarci ty  of foraging 
ants. This  would  reduce both the proba- 
bi l i ty of a t rap 's  be ing discovered [fac- 
tor 2 ) i n  the r In t roduc t ion  , ] ,  and the 
l ikelihood of foraging columns passing near  
it [factor 3)]. Thus,  for inaccessible traps 
catches over the in i t ia l  per iod  may re- 
present  the << typical  )> level, while  sub- 
sequent,  h igher  catches consti tute a delayed, 
digging-in effect. A s imilar  example comes 
from the t raps on the dune at Cambrai.  
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C a m b r a i .  

F ive  sets of t raps in an area 100 • 200 m, 
were  opera ted  f rom 24 January  to 29 Fe- 

bruary.  Each set consis ted of four  indi-  

v idual  traps,  c leared  at three-four  day inter-  

vals (min imum two days, max imum  six). 
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on the same date and it is difficult  to 

dissociate any digging-in effect f rom the 

inf luence of weather .  H ow eve r  the ini t ial  

catches of a number  of ant species seemed 

to be excessive. Here in teres t  centres  on 
Melophorus,  30 species of this genus being 

t rapped.  They are d iurnal  ants, act ive in 

the hottest weather ,  foraging  ind iv idua l ly  

2707 

:~/ BB-----"-RA'N'----'-~ i 
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JANUARY FEBRUARY 

FIG. 3. - -  Catches per four days of Melophorus and other ants at Cambrai. a) - ,  all ants, 
and, [] Melophorus species • 5; broken lines, catches corrected for digging-in effects. 
b) Catches of groups of Melophorus species : e, abundant; O, intermediate; 
A scarce, X 3. 

At first the wea ther  was hot and dry,  but  

in the lat ter  par t  of the sampling per iod  

there  were  two falls of rain,  t empera tures  
were  re la t ively  low, and catches of ants 

dec l ined  (fig. 3 a). All t raps were  started 

and runn ing  very  r ap id ly  in a zig-zag 

fashion. Colonies are f requent ,  based on 
simple nests in soil, and conta in  only a 

few hundred  adult w o r k e r s .  The  areas in 

wh ich  ind iv idua l  colonies forage are rela- 
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t ive ly  small ,  in  the  o r d e r  of 1/10-1/100 of 
the a rea  of I. purpurens t e r r i to r i e s  w h i c h  
may  extend over  l inea r  d is tances  of more  
than  100 m. F r o m  the i r  behaviour ,  Melo- 
phorus are  very  suscep t ib le  to be ing  t rap-  
ped,  and  the effects of the  d is tance  of 
t r aps  from nests  should  be clear .  F i r s t ,  
the di f f icul ty  fac tor  is not  i m p o r t a n t  on 
the  dune s ince  the  sur face  of the g round  
was re la t ive ly  un i fo rm and free of obst ruc-  
t ions.  Secondly ,  the re  a re  steep grad ien t s  
of dec l in ing  mean  dens i ty  of foragers  wi th  
i nc r ea s ing  d i s t ance  from nests. These  are  
caused by va r ia t ion  in the length of forag-  
ing  t r ips  in summer ,  r ang ing  from the nor-  
real, longer  type  in w a r m  to hot  wea ther ,  
to r a p i d  dar ts  out of the nest en t rance  when  
t empe ra tu r e s  are  ex t remely  high,  e.g. a i r  
t empera tu re s  a r o u n d  40 ~ C and soil  surface  
t empera tu re s  p e r h a p s  10 ~ higher .  In  ad- 
d i t ion colonies  of Melophorus species  should  
be l iable  to s igni f icant  deple t ion  [ factor  4) 
in the <~ In t roduc t i on  >> ] as a resul t  of small  
colony size c o m b i n e d  wi th  suscep t ib i l i ty  to 
pi t fa l l  t r app ing .  

Catches of Melophorus species  are  shown 
in figures 3 and 4. Two compar i sons  are  
made.  T ime  t r ends  of the 'catches of abun-  
dant  spec ies  can be c o m p a r e d  for  sets of 
t r aps  t ak ing  many  ind iv idua l s  and  t r aps  
t ak ing  few. Then,  t r ends  in catches  of 
a b u n d a n t  species,  w h i c h  po ten t ia l ly  exhib i t  
d igging- in  effects s ince  ear ly  catches  were  
h igh  (fig. 4), a re  c o m p a r e d  wi th  t r ends  in 
sca rce  species,  wh ich ,  by  defini t ion,  cannot  
show this  effect s ince  no large ca tches  we re  
made.  F o u r  spec ies  were  abundan t  in 
t raps  wi th  total  c a t c h / s p e c i e s  > 100 indi-  
v idua ls  (Melophorus species  1-3, t2) ,  five 
showed  i n t e rmed ia t e  abundance  wi th  cat- 
ches of 25-100/per  species  (Melophorus 
spec ies  4-7, 9) and  there  were  21 scarce  
species ,  ca tches  < 25. 

Compar i sons  be tween  sets of t raps  can 
be made  only for  three  of the abundan t  
spec ies  (fig. 4) as Melophorus species  12 

was mode ra t e ly  numerous  in severa l  sets 
o f  t raps .  Two of the o ther  species  show 
a typ ica l  digging-in effect in figure 4 a, b, 
wi th  high catches  in ce r ta in  t raps  w h i c h  
were,  p r e sumab ly  r a the r  close to the i r  nests. 
In  the o ther  t raps,  w h i c h  are  l ike ly  to have  
been more  dis tant ,  the re  were  lower  and  
la te r  peaks  in  catches.  These  a re  un l ike ty  
to have been caused by  w e a the r  s ince  da i ly  
pa t t e rns  of act ivi ty ,  and  reac t ions  to w e a the r  
seemed to be s imi la r  in all the  Melophorus 
species  (see below),  and m a x i m a  in ca tches  
occu r red  on separa te  occas ions  for  the two  
species.  There  were  two de layed  peaks  
in catches  of the t h i rd  spec ies  and again 
the ea r l i e r  one was the grea ter  (fig. 4 c). 

F igu re  3 b shows overal l  t rends  in ca tches  
of abundant ,  i n t e rmed ia te  and scarce  spe- 
cies;  the  last ca tegory is shown • 3 so 
that  the i r  catches  in the la t te r  pa r t  of the  
t r a p p i n g  p e r i o d  co r r e spond  wi th  those of 
the other  two abundance  groups.  Average 
catches  pe r  set of t raps  of the species  wi th  
i n t e rmed ia t e  abundance ,  15 i n d i v i d u a l s /  
species,  over  the whole  t r a p p i n g  per iod ,  
were  almost  the same as catches  of abun-  
dant  species  in the  r o ther  t raps  >> in 
figure 4, w i th  16 ind iv idua l s  pe r  species.  
This  suggests that  in both cases nests were  
at equivalent ,  re la t ive  d i s tances  f rom t raps ,  
and  i t  is s ignif icant  that  ca tches  of the in ter -  
media te  species  in figure 3 b also gave a 
de layed  max imum.  This  ind ica tes  a de- 
l ayed  digging-in effect due to late d i scovery  
of, or  ac t iv i ty  near  t raps .  This  agrees  wi th  
the  steep g rad ien t s  of forager  dens i ty  a round  
nests in Melophorus, w h i c h  should  be con- 
ducive  to immed ia t e  and  p r o n o u n c e d  dig- 
g ing- in  effects for  t r aps  nea r  nests, and  
la ter  effects for  more  d is tan t  ones. 

It is poss ib le  to calcula te  a co r rec t ion  for  
d igging- in  effects by  c o m p a r i n g  t r ends  in 
ca tches  of spec ies  d i f fer ing  in the i r  abun-  
dance  in t raps .  After the p e r i o d  of in i t i a l  
and  de layed  digging-in effects, say, af ter  
the first week  in F e b r u a r y ,  changes  in cat- 
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Fro. 4. - -  Trends in catches of three abundant Melophorus species at Cambrai. Catches 
per four days in the sets of traps in which they were most numerous (O), and in 
other traps (e)i Melophorus sp. 1, top, to Melophorus sp. 3, bottom. 

ches of abundant ,  in termedia te  and  scarce 
species were s imilar  and can be related to 
weather .  The abil i ty of Melophorus species 
to be active in very hot condi t ions  is ba- 
lanced by a marked decline in act ivi ty in  
cool weather,  as in  the latter par t  of the 
t r app ing  per iod (fig. 3 a). Catches of the 
scarce species, in January  and early Fe- 
bruary ,  should reflect the real t rends  in  
activity,  as de[ermined by weather,  and 
these should be applicable to the inter-  
mediate  and abundan t  species as well. The- 
refore, in i t ia l  differences between catches 
of scarce species X 3, and of abundan t  and 

intermediate  species (hatched in  figure 3 b) 
represent  catches due to digging-in effects. 
Corrected catches can be  calculated by sub- 
t ract ing captures supposedly caused by the 
digging-in effect and are shown in figure 3 a. 
By making  similar  compar isons  of the 
t ime-trends in different sets of traps dig- 
ging-in effects can be detected and allowed 
for in other spec ies :  again the effect is 
recognised as a very high early catch in 
traps in which  a species tends  to be abun- 
dant,  while  the << real >> t rends  in  captures, 
wi th  no digging-in effect, are taken to be 
those in the other traps, and an appropria te  
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correc t ion  can be made.  An analysis  of the 
ant fauna of this dune,  l is t ing the species, 
is in  p repa ra t ion ;  digging-in.effects  occur- 
red in  Pheidole  species 1, Meranoplus spe- 
cies 1, Monomorium species, I r i d o m y r m e x  
purpureus,  and  I r i d o m y r m e x  species 6 as 
well as the Melophorus species. Observed 
and corrected catches of the whole ant 
fauna  are shown in  figure 3 a. 

It is difficult to make r igorous compa- 
r isons  of curves such as those in  figures 3 b 
and 4 on account  of var iabi l i ty  in  the ac- 
t ivity of these ants, and their  s trongly 
aggregated dis t r ibut ions ,  leading to high 
var iance-mean  ratios for almost any popula-  
t ion parameter ,  and  hence large statistical 
errors.  Yet some check on the accuracy of 
these correct ions is desirable as a test of 
the val idi ty  of conclus ions  re la t ing  to dig- 
ging-in effects. This  applies especially in  
the case of delayed effects since there are 
m a n y  problems in ob ta in ing  more  support-  
ing evidence than is already available from 
this site and  Belair. 

A sui table test is provided by comparison 
of t rends  in  these corrected catches and 
weather.  The ants can be classified, accord- 

ing to the t iming  of foraging activity, as 
noc turna l  or d iu rna l  with fur ther  sub- 
divis ions;  it can be s h o w n  that  corrected 

catches of these groups vary in  the res- 
ponse to weather,  par t icu la r ly  temperature ,  
in an explicable way. For  example, ac- 

cording  to the account  of the dune fauna 
that is in  prepara t ion ,  t rends  in  corrected 
catches of species that are strictly d iurna l  

and  active du r ing  the hottest par t  of the 
day, cor respond very closely wi th  t rends  
in  max imum temperature .  On the other 

hand,  a n u m b e r  of p r imar i ly  d iu rna l  species 
have very flexible foraging rhythms,  be ing 
active at dawn,  and  again at dusk and into 

the early par t  of the night  in  hot weather ,  
and  in  the middle  of the day und e r  cool 

condi t ions ;  corrected catches of these spe- 
cies show the least f luctuation in  res- 

ponse to var ia t ion in  weather .  It is unl i -  
kely that these results would  be obtained if 
the correct ions  for digging-in effects were 
grossly inaccurate .  

The effect of weather,  r educ ing  catches 
of Melophorus in the latter par t  of the trap- 
p ing  period, obscures any signif icant  deple- 
tion. The s imilar  rate of recovery  by all 
three abundance  groups when  temperatures  
rose dur ing  the final sample (fig. 3 b), is 
inadequate  evidence that deplet ion did not 
occur since numbers  t rapped  were low. 

G l e n  O s m o n d .  

Eleven traps were established in  the 
usual way on 12 May and their  catches were 
compared with those of 11 other traps that 
had been dug in first, on 5 May, but left 

TABLE II. -- CATCHES OF 11 NORMAL TRAPS, 

AND 11 TRAPS THAT HAD BEEN DUG 

IN ONE WEEK PREVIOUSLY AND LEFT INVERTED 

ANT SPECIES 

Rhgtidoponera melallica 
Pheidole sp . . . . . . . . . . . .  
Meranoplus sp . . . . . . . . .  
Chelaner sp. 
Monomorium "sp: "1~ i ~ i" 
Monomorium sp. 2 . . . . .  
lridomyrmex sp. 1 . . . . .  
Iridomyrmex sp. 2 . . . . .  
Melophorus sp . . . . . . . . .  
Prolasius sp . . . . . . . . . .  
Notoncus sp . . . . . . . . . . .  

Total . . . . . . . . . . . . .  

TYPI': OF TRAP 

P r e v i o u s l y  
N o r m a l  i n v e r t e d  

1 
42 24 
4 2 
1 2 

13 1 
1 
9 8 
1 1 

- -  2 
1 

- -  2 

73 42 

inver ted  for one week. Traps  were ar- 
ranged 2 m apart  in a l ine on a grassy hill- 
side. The exper iment  was d i s con t inued  
after only two days'  t r app ing  as au tumn 
ra ins  were imminent .  Nevertheless, the 
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prev ious  p lac ing  of inver ted  t raps  did ap- 

pear  to reduce  digging-in  effects (table II), 

p resumably  by d is rupt ing  trai ls  and al low- 

ing ants to become famil iar  wi th  a new 
feature in thei r  foraging areas. Most indi-  

viduals  were  taken in the normal  t raps and 
for the most numerous  species,  a Pheidole,  

a t-test suggested a s ignif icant  d i f ference 

be tween catches of the two types of t rap 

(tlo ~ 3.08, P < 0.05). 

D I S C U S S I O N  

Of the different  types of digging-in effect 

noted in the r In t roduc t ion  >>, type 4), 

deple t ion  of the populat ion,  can be r educed  

if t raps  are used at modera te  densities, and 

other  types of digging-in effect can be 

avoided.  Type  1), penet ra t ion  of galleries, 

is r ead i ly  answered  by moving  the posi t ion 
of t raps  if necessary.  The  pi lot  exper iment  

at Glen Osmond indica tes  that first establish- 

ing traps in a inver ted  posi t ion may help to 

solve the p rob lems  of type 2) and 3). 
An impor tan t  element  in catches after the 

pe r iod  of digging-in effects consists of 

foragers  that  are r e tu rn ing  to the nest wi th  

p rey  or other  articles.  In I r i d o m y r m e x  
purpureus  these indiv iduals  move direct ly  

and rap id ly  towards  the nest and obvious 

i tems of prey,  such as d i smembered  insects, 

are commonly  found wi th  t rapped  ants. 
Many other  catches are l ikely to be the 

result  of recur ren t ,  delayed digging-in ef- 

fects, as new ants are recru i ted  to a colony 's  
force  of foragers,  and t empora ry  trails are 

formed in response to var ia t ion  in the dis- 

t r ibut ion  of resources  wi th in  the foraging 
area. 
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