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S U M M A R Y  

The est imated annual soil turnover by the ant communi ty  of an AtripIex vesicaria 
dominated shrub steppe in south-eastern Australia ,~vas 350-420 .kg/ha/yr. Plant and animal 
material 'was brought  to the nests by the ants and mixed ~vith excavated soil, resulting 
in an increase in carbon, nitrogen and phosphorus  in the surface soil about the nest 
site. These increases -,vere similar to those found to occur as a result of l i t ter deposition 
under perennial  shrubs,  and it is suggested that  the ant community  could contr ibute  to 
the pat tern  of nutr ient  concentrat ions known in saltbush dominated vegetation. 

R E S U M E  

Les effets des Fourmis sur le sol d'un habitat sal6 semi-aride 
v6gdtation buissonnante 

La quantit6 de sol remani6 par l 'ensemble des esp~ces de fourmis peufglant une steppe 
buissonnante  domin6e par Atriplex vesicaria dans le sud-est australien est estim6 h 350- 
420 kg/ha/an .  Le mat6riel animal et v6g6tal rapport6 au nid par  les insectes est m61ang6 
avec du sol excav6, provoquant  ainsi une augmentat ion locale des teneurs en Carbone, 
Azote et Phosphore  de la surface de celui-ci h l 'emplacement  du nid. Les augmentations 
de teneurs ainsi r6alis6es semblent du m6me ordre de grandeur  que celles r6sultant du 
d6p6t de liti~re sous les buissons p6rennes. Ceci sugg~re que les diverses esp6ces de four- 
mis peuvent  contr ibuer  ~ distribuer les 616ments nutri t i fs  selon le type connu darts ces 
milieux sal6s Ik v6g6tation buissonnante.  

* Present  address : C.S.I.R.O. Division of Entomology, P.O. Box 1700, Canberra City, 
A.C.T. 2601, Australia. 
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I N T R O D U C T I O N  

The  d i s t r i b u t i o n  of  s h r u b s  in  a p e r e n n i a l  s a l t b u s h  (Atriplex vesicaria Hew. 
ex Ben th . )  c o m m u n i t y  s h o w s  a s t r o n g  s p a t i a l  p a t t e r n  (ANDERSON, 1967). 
RIXON (1970) f o u n d  t h a t  t h e  v e g e t a t i o n  p a t t e r n  in  such  a p l a n t  c o m m u n i t y  
h a d  an  o v e r r i d i n g  e f f ec t  on  t h e  r a t e  of  cyc l ing  of  t he  m a j o r  n u t r i e n t s ,  t h e r e  
be ing  loca l i zed  i n t e n s i t i e s  of  cyc l ing  i m m e d i a t e l y  b e n e a t h  i n d i v i d u a l  p e r e n -  
n ia l  sh rubs .  The  s u r f a c e  so i l s  in  t h e s e  r e g i o n s  h a d  t w i c e  t he  p o t e n t i a l  capa-  
c i ty  to s u p p l y  m i n e r a l  n i t r o g e n  as  t he  soi l  f r o m  i n t e r b u s h  a reas .  

Recen t ly ,  i t  h a s  b e e n  s h o w n  t h a t  a n o t h e r  e l e m e n t  of  t he  s a l t b u s h  ecosys -  
t e m  w h i c h  c o u l d  b e  i nvo lved  in  n u t r i e n t  cycl ing,  t he  a n t  c o m m u n i t y ,  w a s  a l so  
s t r o n g l y  p a t t e r n e d  (BRIESE a n d  MACAULEY, 1977). These  a u t h o r s  f o u n d  a 
t o t a l  of  195 co lon i e s  b e l o n g i n g  to  22 spec i e s  of  a n t  in  a 500 m 2 p l o t  o f  A. 
vesicaria d o m i n a t e d  v e g e t a t i o n .  All spec ies  b u i l t  n e s t s  in t he  soi l ,  a n d  exhi-  
b i t e d  two  c h a r a c t e r i s t i c s  w h i c h  c o u l d  b e  i m p o r t a n t  in  soi l  r e l a t i o n s h i p s :  
t hey  b r o u g h t  soi l  to  the  s u r f a c e  f r o m  l o w e r  h o r i z o n s  t h r o u g h  t h e i r  ne s t  
excava t ions ,  a n d  m a n y  of  t he  spec i e s  b r o u g h t  c o n s i d e r a b l e  a m o u n t s  of  p l a n t  
a n d  a n i m a l  m a t e r i a l  to  t he  n e s t  s i tes ,  w h e r e  t hey  f o r m e d  loca l  c o n c e n t r a t i o n s  
(BRIESE, 1974). S e v e r a l  s t u d i e s  have  s h o w n  t h a t  l a rge  m o u n d - b u i l d i n g  a n t s  
can  i n f l uence  b o t h  p h y s i c a l  a n d  c h e m i c a l  p r o p e r t i e s  of  t he  soi l  (BAXTER a n d  
HOLE, 1967 ; BUCHER a n d  ZUCCARDI, 1967), a n d  'while n o n e  of  t h e  a n t s  cons i -  
d e r e d  in  the  p r e s e n t  s t u d y  b u i l t  l a rge  m o u n d s ,  the  c u m u l a t i v e  a c t i o n  of  
m a n y  spec ies  t h a t  b u i l d  r e l a t i v e l y  s m a l l  n e s t s  c o u l d  a l so  b e  q u i t e  i m p o r t a n t .  

This  p a p e r  p r e s e n t s  d a t a  c o l l e c t e d  to  see  if  t h e r e  w e r e  a prima /acie 
case  t ha t  t he  a n t  c o m m u n i t y  in  an  A. vesicaria s h r u b l a n d  c o u l d  s i g n i f i c a n t l y  
a f f ec t  soi l  p r o p e r t i e s ,  a n d  p e r h a p s  p r o v i d e  an  a u x i l l i a r y  p a t h  to  t h a t  d e s c r i b e d  
b y  RIXON (1970) fo r  n u t r i e n t  cyc l ing .  

M E T H O D S  

The Site 

The site, 51 km north of Deniliquin in south 'western New South Wales, Australia, has 
been described in detail by BRIESE and MACAULEY (1977). The vegetation is a shrub-steppe 
formation dominated by the perennial saltbush, A. vesicaria, with a ground flora of nume- 
rous forbs and grasses. The main soil type is a heavy grey clay, finely textured, but sho- 
wing 'weak development of horizons; the surface soil is a platy lighter clay with some 
quartz grit, while below this the clay becomes heavier and more blocky with the deeper 
subsoil containing some gypsum. It has poor physical qualities being relatively imper- 
meable to water, and on drying cracks deeply (STAcv. et al., 1968). 

Physical  Effects  

To examine the role of ants in soil turnover, collections ,were made of the total soil 
brought to the surface by various ant species after periods of heavy rain during 1972. In 
addition, the mean nest density was calculated from the colony census of the 500 m 2 
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saltbush plot (BRIESE and 1VIACAULEY, 1977). The amount of rain sufficient to stimulate 
extensive nest excavation was found to be approximately 15 mm or more, and the 
frequency of such rainfalls was estimated from meteorological records to be five to six 
times per year. From this information an estimate of annual soil turnover by the ants 
was made. 

Effects on Soil Nutrient Levels 

In August 1972 soil samples 'were taken from the nest sites of several species of 
seed-harvester ant (Chelaner spp. and Pheidole sp.A), the dominant non-harvester ant 
Iridomyrmex sp.A, and a large predatory ant Odontomachus sp. The samples consisted 
of 3 cm diameter cores, taken at two depths, 0-2 cm and 2-4 cm. Control samples were 
taken at similar depths at a distance of 30 cm away from the nest site in a randomly 
chosen direction. Deeper samples ~vere not taken. The possible effect of ant modification 
of soil nutrients on plant composition and growth was the main consideration, and CHARLEY 
(1971) has pointed out that nutrition of perennial saltbush communities in New South Wales 
is determined mainly by the chemical status of surface soils. The samples ~,ere taken in 
interbush areas, to avoid any bias due to the accumulation of soil nutrients beneath bushes 
(RIXON, 1970). 

The soil samples were analyzed for pH, carbon, phosphorus and nitrogen. Soil pH 
was determined from a 5 : 1 aqueous soil suspension. Total carbon was estimated gravi- 
metrically as CO z following oxidation in a LECO high frequency induction furnace. Avai- 
lable phosphorus 'was determined on a Prototype auto-analyser following sodium bicar- 
bonate extraction of the soil (CoLW~LL, 1965), and total nitrogen was similarly estimated 
after Kjeldahl digestion of the soil using selenium catalyst, by an automated distillation 
procedure (KEAV and MENACE, 1969). 

R E S U L T S  

Physical Effects  

D u r i n g  nes t  excavat ions ,  m a n y  a b a n d o n e d  gal ler ies  vqere f o u n d  in  the  
soil. They  a p p e a r e d  to be  s t r u c t u r a l l y  s tab le  i n  these  heavy  grey clays, 
and  a l t h o u g h  no  m e a s u r e m e n t s  w e r e  t aken ,  m a y  fac i l i ta te  the  m o v e m e n t  of 
a i r  a n d  w a t e r  as the clays themse lves  a re  re la t ive ly  i m p e r m e a b l e  (STACE et aI., 
1968). I n v e s t i g a t i o n s  by  GREEN a n d  ASK~-W (1965) on  Eng l i sh  clay soils 
showed  tha t  p e r m e a b i l i t y  was  g rea t e r  i n  clays c o n t a i n i n g  such  gal- 
ler ies a n d  pores ,  t h a n  in  a clay soil v~i thout  them.  I t  shou ld  be  n o t e d  though,  
t ha t  the soils  at  the s tudy  site are  c r a c k i n g  clays, a n d  these  c racks  mi gh t  
be  the m a i n  m e t h o d  of a e r a t i o n  a n d  in f i l t r a t i on .  However ,  the  a n t  bu r ro -  
wings  ex t end  to deeper  levels t h a n  the  c r ack ing  ( b e y o n d  60 cm)  a n d  p rov ide  
f u r t h e r  passages  for  a i r  a n d  w a t e r  m o v e m e n t .  

T h r o u g h  the i r  burro~ving,  the  an t s  b r i n g  350 to 420 kg of soil  pe r  hec ta re  
to the  su r f ace  f rom deeper  hor izons  each  y e a r  (table I). I n  the  p r e s e n t  a rea  
soil is depos i t ed  in  p i l e s  a r o u n d  the  n e s t  e n t r a n c e ,  b u t  t hese  are  no t  s tab le  
a n d  are  soon  sp read  or  c o m p a c t e d  b y  w i n d  a n d  r a i n .  The  b u l k  dens i ty  of 
the  grey clays a t  the  s tudy  site is 1.4 m / c c  (STAC~ et  al., 1968) xvhich m e a n s  
t ha t  t h e  soil  b r o u g h t  to the  sur face  a n n u a l l y  -,vould f o r m  a u n i f o r m  layer  
a p p r o x i m a t e l y  0.03 m m  thick.  
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Table I. - -  Soil turnover by ants in the saltbush area. 

Tableau I. - -  Remaniement du sol par les fourmis darts les aires sal6es et buissonnantes. 

Species Average soil Colony Soil Estimated t 
excavated density excavated annual 
per colony (No/m -~ per species soil turnover 
per rainfall (gm/m 2) (kg/ha) 
event (gin) 

Chelaner sp. A (whitei group) 49.5 0.018 0.9 
Chelaner sp. B (rothsteini group) 30.0 0.004 0.I 
Pheidole sp. A 17.5 0.084 1.5 
iridomyrmex sp. A 30.8 0.096 3.0 
Large non-harvesters * (8 species) 18.3 0.070 1.3 
Small ant species ** (10 s~ecies) 1.6 0.118 0.2 

45-54 
5-6 

75-90 
150-180 
65-78 
10-12 

Total 0.39 7.0 350-420 
kg/ha/yr  

* Worker body length /> 4 ram. 
** Worker body length < 4 ram. 
t Based on 5-6 periods of extensive excavation (see text for details). 

E f f e c t  o n  S o i l  N u t r i e n t  L e v e l s  

The  r e s u l t s  of  t he  soi l  a n a l y s e s  ( table II), s h o w  t h a t  t h e r e  w e r e  on ly  
s m a l l  v a r i a t i o n s  in  soi l  p H  b e t w e e n  s a m p l e s ,  a n d  no  t r e n d  w a s  f o u n d  in 
the  c h a n g e s  b e t w e e n  a n t  n e s t  a n d  c o n t r o l  s i tes .  GENTRY a n d  STIRITZ (1972) 
a n d  BRECKLE (1971) a l so  f o u n d  t h a t  a n t s  d i d  n o t  a l t e r  soi l  p H  a t  t h e i r  n e s t  
s i tes ,  t h o u g h  s t u d i e s  o n  Po l i sh  m e a d o w  a n t s  s u g g e s t e d  t h a t  c h a n g e s  in  p H  
o b s e r v e d  t h e r e  w e r e  p r o b a b l y  d e p e n d e n t  on  loca l  p h y s i c a l  a n d  c h e m i c a l  
p r o p e r t i e s  of  t he  soi l  (PETAL, 1978). I n  t h e  t h r e e  h a r v e s t e r  spe c i e s  s a m p l e s ,  
w h e n  c o m p a r i s o n s  w e r e  m a d e  w i t h  t he  p a i r e d  con t ro l s ,  c a r b o n  c o n c e n t r a t i o n s  
in the  s u r f a c e  l a y e r  i n c r e a s e d  b y  1.3 to  2.3 t imes ,  p h o s p h o r u s  b y  3.3 to  12.7 
t i m e s  a n d  n i t r o g e n  b y  1.4 to  1.9 t imes .  The  a m o u n t  o f  t h e s e  m i n e r a l s  gene-  
r a l l y  d e c l i n e d  a t  t he  s u b - s u r f a c e  l a y e r s  of  t h e  a n t  ne s t  a rea .  The  a c c u m u l a t i o n  
of  such  n u t r i e n t s  in  t h e  s u r f a c e  l a y e r  is  m o s t  l ike ly  d u e  to  p r e s e n c e  of  t he  
w a s t e  p l a n t  m a t e r i a l  such  as  s e e d  h u s k s  a n d  l ea f  a n d  tw ig  f r a g m e n t s  w h i c h  
a r e  d i s c a r d e d  a b o u t  t h e  n e s t  e n t r a n c e ,  a n d  p e r h a p s  to  s o m e  e x t e n t  to  m e t a -  
bo l i c  w a s t e  p r o d u c t s  a f  t he  a n t s  t h e m s e l v e s .  The  n o n - h a r v e s t i n g  a n t  Irido- 
myrmex  sp.A w h i c h  does  n o t  d e p o s i t  w a s t e  m a t e r i a l  a b o u t  t h e  nes t ,  d i d  n o t  
s h o w  n u t r i e n t  c o n c e n t r a t i o n s ,  a n d  in  f ac t  levels  of  a l l  t h r e e  m i n e r a l s  d e c r e a -  
sed,  p o s s i b l y  d u e  to  t h e  d e p o s i t i o n  of  so i l  f r o m  l o w e r  h o r i z o n s  d u r i n g  n e s t  
excava t ion .  The  p r e d a t o r y  a n t  Odontomachus sp. h o w e v e r  does  d i s c a r d  
f r a g m e n t s  of  a r t h r o p o d  p r e y  a b o u t  i t s  n e s t ,  as  w e l l  as  u s i n g  l ea f  a n d  t w i g  
m a t t e r  to  d e c o r a t e  t h e  s i t e .  I t s  ne s t - s i t e s  s h o w e d  a t w o f o l d  i n c r e a s e  in  
c a r b o n ,  p h o s p h o r u s  i n c r e a s e d  b y  3.3 t i m e s  a n d  n i t r o g e n  b y  1.5 t i m e s ,  t h o u g h  
on ly  a t  t he  s u r f a c e  l aye r .  
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Table II. - -  Soil nutrient analyses of single ant nest and control sites compared ~vith that 
of soil under Atriplex vesicaria shrubs (see text for details). 

Tableau I I . -  Analyses des 616ments nutritifs du sol de sites aveQ 1 seul nid et de 
sites t6moins compar6s aux 616ments nutritifs du sol sous des buissons d'Atriplex 
vesicaria. 

Species pH Total C Total N Available P 
(%) (%) (ppm) 

0.2 2-4 0-2 2-4 0-2 2-4 0.2 2-4 
cm cm cm cm cm cm cm cm 

Chelaner sp. A Nest 7.23 6.65 1.53 1.12 0.17 0.14 40.1 12.9 
(whitei group) Control 6.85 7.04 0.82 0.95 0.11 0.11 12.0 6.0 �9 

Chelaner sp. A * Nest 6.84 6.69 2.81 1.59 0.26 0.17 103.4 30.6 
(whitei group) Control 6.74 6.91 1.20 1.01 0.14 0.13 16.8 10.6 

Chelaner sp. B Nest 5.92 6.78 1.44 1.53 0.18 0.17 209.0 118.3 
(rothsteini group) Control 6.15 7.16 1.12 0.61 0.13 0.08 16.5 4.8 
Pheidole sp. A Nest 6.60 6.51 1.81 1.54 0.20 0.16 39.7 16.9 

Control 6.49 7.15 1.19 1.15 0 .13 0.12 7.4 4.6 

lridomyrmex sp. A Nest 6.57 6.71 0 .52  0.52 0.08 0.09 10.3 6.0 
Control 6.80 6.90 0 .94  0.92 0.13 0.11 10.8 7.3 

Odontomachus sp. Nest 7.16 7.32 2.47 1.38 0 .20 0.15 20.8 10.0 
Control 7.39 6.99 1.06 1.44 0.13 0.16 6.2 13.9 

Atriplex ** Under bush 7.49 1.230 0.126 No data 
vesicaria Bet'ween bush 7.48 0.713 0.086 

* Nest in grassland site, .where A. vesicaria has been removed due to overgrazing by sheep. 
** Data from Rixon (1970), for top 8 cm of soil. 

D I S C U S S I O N  

As n e i t h e r  pas t  changes  i n  t he  dens i ty  and  c o m p o s i t i o n  of  the  ant  
c o m m u n i t y  n o r  the  age of  the  soi ls  a t  the  s t udy  si te  a re  kno'wn, it  is d i f f i cu l t  

to specu la t e  on  the  p e d o l o g i c a l  s ign i f i cance  o f  the  an t  fauna.  �9 C o m p a r i s o n  
w i t h  r e su l t s  f r o m  o t h e r  s tud ies ,  h o w e v e r ,  does  p r o v i d e  s o m e  ins ight .  The  

t u r n o v e r  r a t e  of  soil  (0.03 m m / y e a r )  a t t r i b u t e d  to  the  ants  s t u d i e d  h e r e  is 

s i m i l a r  to t ha t  f o u n d  fo r  v a r i o u s  m o u n d  b u i l d i n g  t e r m i t e s  a n d  ants .  WIL- 
LIAMS (1968) and  LEE and  WOOD (1971) e s t i m a t e d  r a t e s  of  soil  a c c u m u l a t i o n  

fo r  t e r m i t e s  r ang ing  f r o m  0.0125 to  0.40 m m / y e a r ,  and  HOLT et al. (1980) 

have  sugges t ed  that ,  b a s e d  on  p r e s e n t  day  t u r n o v e r  r a t e s  of  0.025-0.05 m m /  
year ,  the  20 c m  th ick  A h o r i z o n s  of  soi ls  a t  t he i r  s tudy  s i tes  c o u l d  have  

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

8000 years .  BUCHER and  ZUCCARDI (1967) c a l cu l a t ed  tha t  the  an t  At ta  vollen- 
we ider i  Forel ,  w h i c h  bu i lds  l a rge  m o u n d s ,  b r o u g h t  u p  soil  a t  t he  r a t e  of  

0.085 m m / y e a r ,  and  the  d a t a  of  BAXTER and  HOLE (1967) gave  a r a t e  of  

0.1 r a m / y e a r  fo r  the  m o u n d - b u i l d i n g  an t  Formica  cinerea E m e r y .  At th is  
r a t e  of  soil  t u r n o v e r ,  BAXTER a n d  HOLE sugges t ed  the  ants  'were a s ign i f i can t  
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fac tor  in the fo rma t ion  of the pra i r ie  soil in which  they occurred.  The only 
ant  that  bui l t  large m ounds  in the p resen t  s tudy ( though  not  p re sen t  in the 
actual  sample  quadra t )  was  I r i d o m y r m e x  p u r p u r e u s  (SMITH), bu t  the densi ty  
and tu rnover  of nests  of this species appea r  to be  too low for  it to have  any 
significant effect  on pedogenesis  (G~ENSLADE, 1974). The 22 species of 
small-nest  building ants  have  a much  g rea te r  densi ty  and a h igher  colony 
turnover  rate,  but ,  as it s tands,  their  impor t ance  in actual ly  renewing  the 
soil surface f r o m  lower  hor izons  cannot  be  accura te ly  assessed.  However ,  
the es t imated  accumula t ion  Of 350 to 420 kg of soil pe r  hec ta re  by  ants  in the 
presen t  s tudy is comparab le  to the es t imate  of 600 k g / h a  for  a c o m m u n i t y  
of ants in Nor th  America,  ,which con t r ibu ted  to the deve lopment  of a 
podzolic soil profi le  (LYFORD, 1963). 

F rom a more  immedia te  viewpoint ,  though, the i m p o r t a n t  f inding is tha t  
the ants  concent ra te  plant  and an imal  mate r ia l  a round  the nest  site, and  this 
rapidly  becomes  mixed wi th  the excavated so i l  N u t r i e n t s  such as minera l  
ni t rogen tend to r ema in  xvithin a decompos ing  par t ic le  unless it is incorpo- 
ra ted  in the soil (RIXON, 1970), so tha t  this mixing of soil and  organic  m a t t e r  
by the ants  cont r ibutes  to the release of nutr ients .  This can be seen in the 
higher levels of nitrogen,  phosphorus  and carbon  found  in the nest  areas.  
The mos t  impor t an t  of these is p robab ly  ni trogen,  as BEADLE and TCHAN (1955) 
and CHARLEY (1971) found it to be the mos t  l imiting e lement  in the nut r i t ion  
of arid zone communi t ies ,  and one 'which in sa l tbush sys tems  exercises pri- 
m a r y  control  over  soil fertili ty. 

Such concent ra t ion  of nu t r ien ts  in the nest  a rea  appea r s  to be  a ~vide- 
spread p h e n o m e n o n  in ants,  as it has also been r epo r t ed  for  a range  of 
species by PETAL e t al. (1970), CZERWINSKI et al. (1969), BRECKLE ( 1971), GENTRY 
and STIRITZ (1972). These studies have all dealt  vgith m o u n d  bui lding ants  
and in these cases they have been shown to modi fy  vegeta t ion compos i t ion  
and growth  on and abou t  theT nest  site. As none of the ants  examined  bui l t  
large nest  mounds ,  no obvious  differences in p lant  compos i t ion  vcere obser-  
ved: However ,  GENTRY and STIRITZ (1972) showed tha t  p lant  groxvth 'was 
significantly grea te r  in soil f r o m  ant  nests  than  f rom control  areas ,  so tha t  
it i s  quite likely that  the p lant  c o m m u n i t y  derives benef i t  f r o m  nu t r i en t  
concent ra t ion  by the ants.  Although the nests  occupied only a smal l  pro- 
por t ion  of the total  surface  a rea  ( <  1 % ) ,  they p robab ly  r ep re sen t  favourab le  
microsi tes  for  p lant  es tabl i shment .  DAVIDSON and MORTON (in press )  found 
that  some non-harves te r  an t  species influenced_ plant  d ispers ion  by  removing  
the seeds of m yrm ecocho re s  to thei r  nest  sites, xvhich conta ined  higher  
nut r ien t  levels. While m y r m e c o c h o r y  ~vas not observed  in the  p resen t  study~ 
the collection of seeds by  the ha rves te r  ants  vcould increase  the p robab i l i ty  
of germina t ion  on nest  sites, and in several  ins tances  young seedlings of 
A. ves icar ia  xvere found growing at  such locations. The initial g rowth  a n d  
survival of these is p robab ly  enhanced by  the an t -media ted  nu t r i en t  enrich- 
men t  of t h e  soil . . . . . .  
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The  an t s  t h e r e f o r e  s e e m  to p lay  a p a r t  in the  cyc l ing  of  n u t r i e n t s .  These  

a re  d e r i v e d  f r o m  two  s o u r c e s ;  p l a n t  ma te r i a l ,  w h i c h  is cyc l ed  m a i n l y  by  

the  h a r v e s t e r  a n t s ;  and  a n i m a l  m a t e r i a l ,  w h i c h  m o v e s  m a i n l y  t h r o u g h  the  

non-ha rves t e r s .  As i n d i c a t e d  above ,  n o n - h a r v e s t e r  an t s  m a y  c o n t r i b u t e  to  

the  r ecyc l ing  of  p l a n t  m a t e r i a l  by  ac t iv i t i e s  such  as nes t  d e c o r a t i o n  a n d  myr-  
m e c o c h o r y ,  'while h a r v e s t e r  an ts  i n v a r i a b l y  s u p p l e m e n t  t h e i r  d ie t  w i t h  a n i m a l  

m a t t e r  w h i c h  w o u l d  f o r m  p a r t  of  the  n u t r i e n t  poo l  i n f l u e n c e d  by  t h e m .  In  

the  p r e s e n t  s tudy,  the  h a r v e s t e r  ants ,  w h o s e  fo rage  c o n s i s t e d  of  o v e r  90 % 

seeds  and  t he i r  a s soc i a t ed  f ru i t i ng  b o d i e s  (BRIESE a n d  MACAULEY, 1981), pro-  

bab ly  a f fec t  t he  h o r i z o n t a l  d i s t r i b u t i o n  o f  n u t r i e n t s  by  r e m o v i n g  p l a n t  mate -  

r ia l  f r o m  u n d e r  the  s a l t b u s h  and  d e p o s i t i n g  it e l e sewhe re .  T h e  i n c r e a s e s  
in m i n e r a l  levels  a r o u n d  an t  nes t s  a re  of  the  s a m e  o r d e r  of  m a g n i t u d e  as 

tha t  f o u n d  u n d e r  A .  ve s i car ia  s h r u b s  as a r e su l t  of  l i t t e r  d e p o s i t i o n  ( tab le  I I ) .  

RIX0N (1970) and  CHARLEY (1971) h a v e  p o i n t e d  ou t  t h a t  the  c o n c e n t r a t i o n s  of  

n u t r i e n t s  'which o c c u r  b e n e a t h  the  s h r u b s  have  r e s u l t e d  in a m i n e r a l  mosa ic .  
By c o n c e n t r a t i n g  n u t r i e n t s  at  o t h e r  s i tes  the  an t s  c o n t r i b u t e  to  t he  p a t t e r n  

of  th is  m i n e r a l  m o s a i c  and  hence  m a y  in f luence  ove ra l l  c o m m u n i t y  nu t r i t i on .  
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