
Origin of ant soldiers 
SIR - For more than 100 years, biologists 
have believed that ant social organization 
required an infertile worker caste from 
which, in some species, a special subcaste 
of soldiers had been selected. Here we 
suggest that ant soldiers form a distinct 
caste which originated directly . from 
reproductive females (gynes) by modify
ing their development in a way parallel to, 
but independent from, that of workers. 

The only hypothesis for the origin of 
ant soldiers was formulated in 1894 
by Emery1• It assumes that ant 
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1 .4 soldiers originate by means of the 
following stepwise process: (1) E 1.3 

presence of polymorphic workers; ,s 1.2 

(2) worker polymorphism becomes 
bimodal; and (3) intermediates 
between the two modes disappear 
and morphologically stable work
ers and soldiers remain. Later, the 
same hypothesis was re-proposed 
by Wilson2•3. 

.J:: 

'TJ 1.1 
'?ii 
E 1 
::, 
0 0.9 
C e o.s 

Q_ 

0.7 

0 .6 
0 .4 

gynes perform respectively 28, 14 and 5 
different behavioural acts; in Z. varians 
the numbers are 31, 2 and 2(ref. 7). 

In two species of Pheidole, soldiers bear 
wing disks ( as do gynes) until the pupal 
stage, whereas no trace of such disks 
can be detected among workers8·9• Both 
soldiers 10 and gynes 11 of Pheidole are de
termined during a methoprene-sensitive 
phase; in C. aethiops, while gynes and sol
diers develop exclusively from hibernating 
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into soldiers: these "failed soldiers" show 
gyne traits such as ocelli and mesosomal 
morphology not present in workers18• 

A consequence of considering soldiers 
as a subcaste of workers is the need to 
identify the "primitive caste" for species 
with more than one subcaste. The lit
erature suggests criteria with which to 
identify this hypothetical "primitive 
caste" 19• As a result of this erroneous 
premise, some researchers reached the 
logically correct but biologically improba
ble conclusion that the primitive condition 
for certain ant species should be a worker

less society of soldiers20• 

It seems unlikely that ants 
produced gyne-diverging workers to 
re-select among them for gyne
converging soldiers. Soldiers would 
have been produced in a much 
more parsimonious way directly 
from gynes. Parsimony represents 
an excellent criterion for decision 
making as long as there are no 
external arguments contradicting it. 
Our examples are drawn from the 
sole three ant genera for which The Emery-Wilson conjecture 

assumes that workers and soldiers 
are not separate castes with differ
ent origins but simple subsets (sub
castes) of a biologically homo
geneous worker caste. This concept 
is made clear by Wilson2 who states 
that "subcastes in a polymorphic 
worker series are designated ap
proximately according to the rela

0 ·75 detailed information is available out 
of about 15 with dimorphic neuters. 
We do not believe that the largest 
individuals of continuously poly
morphic species are true soldiers. 
Soldiers originated several times in 
the course of ant evolution (as 
demonstrated by their presence in 
phylogenetically distant genera) but 

Bivariate scattergram of two body measures (maximum prono
tal width and hind tibia length) of a random sample of 62 
workers, 61 soldiers, a unique incomplete soldier and all 
available gynes (38) from a single nest of Z. angustus (Mayr) 
from Botucatu (Sao Paulo, Brazil). The incomplete soldier lies 
within the soldier-gyne biometric range, whereas normally 
developed soldiers reside much closer to gynes than workers. 

tive size of the allometric organ as the 
major (soldier), media, and minor". This 
view has influenced the field to the point 
that the term "soldier", established since 
1852 (ref. 4) is sometimes entirely banished 
in favour of the phrase "major worker". 

We propose here that ant soldiers are 
derived from gynes, not from workers. Our 
hypothesis is supported by evidence from 
morphology, behaviour, physiology and 
pathology. Visual examination of workers, 
soldiers and gynes of the same species of 
ants suggests that soldiers are much more 
similar to gynes than are workers. A quan
titative appreciation of this fact results 
from the conventional, biometric approach 
to caste description2•5 when gynes are also 
considered (see figure). The soldier- gyne 
similarity is at its greatest in some species 
of the genera Zacryptocerus or Camponotus 
(Colobopsis) where the soldier caste is spe
cialized for a particular task: blocking the 
nest entrance6• These soldiers reveal exor
bitant morphological adaptations appropri
ate to their function, like the head in the 
form of a shield or a plug. Gynes of these 
species bear the same, probably non-adap
tive, shield-shaped or plug-shaped head". 

Ant workers exhibit a broad behaviour
al repertoire, as opposed to a very narrow 
one for soldiers and gynes. In Camponotus 
( Colobopsis) spp. workers, soldiers and 

larvae, workers also develop from the 
summer brood 12• 

Queenless soldiers of three Campono
tus species lay haploid eggs while workers 
remain sterile13- 1. . The difference in fertil
ity between Camponotus (Colobopsis) sol
diers and workers is further confirmed by 
differences both in the size of the ovaries 
and in the number of ovarioles 16•17• We 
dissected a random sample of 10 soldiers 
and 10 workers from a queenless colony 
of Z. clypeatus: 9 soldiers showed large 
ovaries containing one or more large 
oocytes or an egg while all workers had 
smaller ovaries, though 4 worker ovaries 
contained a small, probably trophic, egg in 
their distal portion. Soldiers are, there
fore, more fertile than workers, like gynes. 

In P pallidula, nematodes may prevent 
individual ants from developing completely 
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the morphological similarity between sol
diers and gynes appears to be the rule when 
two discrete neuter castes are present. 

We are unable to identify any biological 
or other counterarguments supporting the 
Emery- Wilson hypothesis. Rather, direct 
production of soldiers from gynes, without 
the unnecessary intermediate worker step, 
seems highly likely in all cases in which 
true soldiers exist as a discrete caste. 
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