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Abstract:  Current evidence suggests that juvenile stages of Chrysoritis dicksoni may rely on acoustic as well as 

chemical signals to survive as a parasite within the Crematogaster peringueyi ant nest. It is hypothesized 

that the sounds produced by the C. dicksoni larva may be mimicking those of a queen ant in order to 

enhance its hierarchical status and trophic priority within the nest. Interactions between C. dicksoni larvae 

and their host ants observed in captivity are summarized and illustrated. There is no evidence of ant brood 

being the larva’s diet as proposed by Clark & Dickson (1971), indeed the larvae repeatedly refused to feed 

on brood. In view of the strictly sedentary nature of all three larval instars studied and the trophallaxis 

observed, parsimony would suggest that trophallaxis is the main or sole source of food for all larval instars 

of this butterfly. No explanation could be found for the demise of the population of C. dicksoni near Mamre 

in the 1990s but it is suggested that excessive veld fires may have contributed. It is postulated that the 

species of scale insect associated with the host ant might delimit the range of C. dicksoni. 
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INTRODUCTION 
 

The myrmecophilous lycaenid Chrysoritis dicksoni 

was first captured by C.G.C. Dickson in September 

1946 (Clark & Dickson, 1971); it was described by 

A.G. Gabriel the following year and placed in the then 

catch-all genus Phasis Hübner. Tite & Dickson (1973) 

erected several new genera for species formerly in 

Phasis, including Oxychaeta, a monotypic genus 

erected for dicksoni. Heath (1997) reviewed the African 

genera of the tribe Aphnaeini in which Oxychaeta was 

synonymised with Chrysoritis Butler on morphological 

grounds. Rand et al. (2000) provided molecular support 

for this action due to the close relationship between 

dicksoni and oreas (Trimen), (the type species of 

Chrysoritis) inferred from mitochondrial DNA 

sequences.  
 

The type locality of this butterfly was given as “near 

Melkbosch Strand” (Gabriel, 1947); however, it was 

not seen at the type locality after 1970 (Cottrell, 1978). 

After an extensive search in August 1977 Cottrell 

located a population at Pella, near Mamre (Cottrell, op. 

cit.). Two years later Schoeman, Stuckenberg and 

Londt located a population close to Witsand on the 

south coast that was subsequently destroyed by alien 

vegetation (Heath & Brinkman, 1995). It is currently 

known only from a locality just north of Witsand, 

discovered by E.L. & A.E. Pringle in September 1990 

(Heath, 1998). An intensive research programme into 

the ecological requirements of this interesting butterfly 

is now under way by members of the Lepidopterists’ 

Society of Africa (Edge & Terblanche, 2010).  
 

My intention here is to summarize relevant information 

published prior to 2000; particularly the interactions 

between the symbionts. This is augmented by my own 

memory and current conclusions, in order to draw a line 

under the knowledge gained at the time. Five SEM 

(scanning electron microscope) photographs, a figure 

and some slide photographs taken by myself in the 

1990s have been included; not all of which were 

published previously. 
 

MATERIALS & METHODS 
 

This summary relates to the following three 

publications: Clark & Dickson (1971), Heath & 

Brinkman (1995) and Heath (1998). Observations 

occurred randomly between 1991 and 1994 at a locality 

(33°32.44ʹS; 18°30.96ʹE) close to Pella Mission, near 

Mamre, north of Cape Town. A female C. dicksoni was 

captured and induced to oviposit in the manner 

described in Heath (1997: 5). Resulting larvae were 

placed in a petri dish together with ants, their brood or 

scale insects, in order to observe respective interactions 

under magnification. 
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An attempt was made to simulate natural conditions in 

order to study the behaviour of early instar larvae of this 

butterfly. In 1993 a suitable specimen of Phylica 

axillaris Lam. (Rhamnaceae) was obtained and planted 

in a large container and infected with immature scale 

insects ready for the following year. In September 1994 

a small C. peringueyi carton ant nest was obtained from 

the Mamre locality and the ants given access to the 

potted P. axillaris. The set-ups are described more fully 

in Heath & Brinkman (1995: 119). An adult female 

C. dicksoni was collected and induced to oviposit for 

the study. 

 

In May 1998 a visit was made to the locality north of 

Witsand (34°20.80ʹS; 20°51.35ʹE) in search of larvae. 

A single stalagmite-like ant nest was selected; a section 

of the nest, together with ants, some brood and five 

dicksoni larvae were taken home to Cape Town for 

further study. They were housed in two containers as 

described in Heath (1998: 161). Stems infested with 

scale were also taken. 

 

A final instar dicksoni larva was tested for acoustic 

signals; this was achieved by placing a larva, together 

with attending ant, on a paper membrane taped over the 

end of a cardboard poster tube, and listening at the other 

end. 

 

A final instar larva was sent to Harvard University for 

scanning electron microscopy. The following terms are 

used throughout: DNO – Dorsal Nectary Organ 

(located on the dorsum of the seventh abdominal 

segment); TOs –  a pair of Tentacle Organs (present on 

the eighth abdominal segment); PCO – Pore Cupola 

Organ; ants – host ants Crematogaster peringueyi 

Emery (Myrmicineae); brood – the juvenile stages of 

the host C. peringueyi ants; larva – one of the larval 

stages of C. dicksoni; entomophagous – subsisting on 

an ant-derived food resource (Pierce, et al., 2002: 737). 

The following results are summarised in three sections 

corresponding to their respective publication. 

 
RESULTS 

 

Clark & Dickson (1971:189): The ant associated with 

the immature stages of this butterfly was identified as 

Crematogaster peringueyi; larvae and pupae of the 

butterfly being found inside their nests. It was 

suggested that C. dicksoni larvae feed on ant-larvae, 

since these were numerous within the nests examined. 

The ant nests were described as being partly below 

ground and partly above. 
 

Eggs of C. dicksoni were seen to be laid on various 

plants, all of which young larvae refused to eat. The 

adult, egg, first instar larva and pupa were illustrated 

and latter three described in detail. The final instar larva 

was also illustrated and partially described, although no 

mention was made of a DNO, or of any interaction 

between the symbionts. A special “spineless mole” on 

segments of the first instar was observed; it was noted 

that it is a shared character with Poecilmitis Butler later 

synonymized with Chrysoritis Butler) as well as 

Cigaritis.  

Heath & Brinkman (1995): The nests of the 

Crematogaster peringueyi ants associated with C. 

dicksoni at the Mamre locality were seen to be different 

from most of those seen elsewhere; they were similarly 

constructed of greyish-brown fibre, but were attached 

to the ground and mostly of a stalagmite-like structure, 

usually 20-30cm tall. The part of the nest above the 

ground was often integral with shrubs such as Phylica 

axillaris although sometimes stand-alone. Adult 

females were seen to favour the P. axillaris plants for 

oviposition and many of these plants were heavily 

infested by scale insects (Hemiptera). These scale 

insects (Stenorrhyncha) were probably wax scale of the 

family Coccidae (Fig. 1), although they were never 

formally identified. The scale was usually on the lower 

stems of the plant and sometimes even slightly below 

ground level. In some cases the ants had constructed a 

protective sheath of grey fibre to cover the scale, with 

room inside to allow ants access to the scales’ 

secretions. 
 

 
Figure 1: Scale insects (Hemiptera). 
 

In one trial, a newly hatched larva was placed in a petri 

dish together with brood (ant-eggs and ant-larvae) but 

the larva showed no interest, refusing to feed on them. 

In another trial, a larva was placed together with an ant 

in a petri dish, resulting in the larva ‘begging’ for 

regurgitations. A further trial in a petri dish consisted 

of three larvae plus fresh stems containing mature 

scale; the larvae remained almost motionless for four or 

five days, and starved to death. 
 

In September 1994 a newly-emerged female was 

observed climbing a stem of P. axillaris; after 20 

minutes she flew a short distance and settled. 

Immediately a male settled beneath her and raised his 

abdomen to begin copulation, without any courtship 

behaviour. A search was made below the P. axillaris 

bush from where the female emerged, where a loose 

dome-like carton nest was discovered. It appeared to be 

the beginnings of a stalagmite-like nest but very flimsy. 

Searching beneath it revealed five pupae about 5 cm 

below the substrate; each pupa positioned vertically, 

head uppermost. The five emerging adults were 

released at that same spot a few days later. 
 

The same newly-emerged female was induced to 

oviposit; she managed about 100 eggs over a period of 

10 days in the company of the C. peringueyi ants taken 

from her nurture-nest. For a period of four days these 
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ants were replaced by the same Crematogaster species 

taken from another locality about 10km away; during 

this time, no eggs were laid. When the original ants 

were re-introduced the female resumed ovipositing 

until she had exhausted her supply. 

 

The eggs took 18–20 days to hatch. Ten of the newly 

emerged larvae were placed on the potted P. axillaris 

plant. Each one positioned itself beside a scale. It 

remained on a silken pad it had woven, motionless 

other than to periodically face in the reverse direction. 

As each ant visited the scale, the larva would sit up and 

beg. Contact was sometimes made between larva and 

ant but it was quick and out in the open without 

magnification; it was not possible to observe 

trophallaxis closely. After several days the larvae 

changed to second instar but the ants seemed to reduce 

their attendance and some larvae disappeared. 

Unfortunately the whole experiment then collapsed 

because a blade of grass or a windblown scrap of paper 

enabled exotic Argentine ants to gain access and 

destroy the ant colony and its charges. 

 

On or about the 1st October 1994 three of the newly 

emerged larvae together with two C. peringueyi ants 

were placed in a petri dish to facilitate study under 

magnification. The ants were replaced every alternate 

day by fresh, well-fed ants. Two of the three larvae died 

within 7–10 days but after about two weeks and 

following ecdysis the third larva entered its second 

instar (Fig. 2). The second instar larva was 2mm long 

(excluding setae) equipped with a DNO as well as a pair 

of TOs; it is more fully described in Heath & Brinkman 

(1995: 123). 

 

 
Figure 2: C. dicksoni 2nd instar shortly after ecdysis; 2mm 

long (excluding setae). 

 

The second instar larva and its relationship in captivity 

with its host-ants was closely monitored. Although it is 

not certain to what extent behaviour in a petri dish 

reflects what occurs in the natural environment, it may 

provide some indication. Initially trophallaxis had been 

difficult to detect despite viewing under magnification. 

It seemed to take place only during certain periods of 

the day, notably between 19:00 and 20:00hrs. 

 

The second instar larva was able to manipulate its 

DNO, which at such times was everted and looked 

moist, but it seemed to produce a volatile substance or 

pheromone rather than nectary secretions. This caused 

the ants to behave in a strange manner. They would 

cringe and appeared to vomit, whilst cleaning their legs 

and antennae; they would then move away from the 

larva but their movements were jerky and 

uncoordinated as if they were intoxicated; after a 

moment they would return and resume their cleaning 

behaviour. This cycle was repeated several times. 
 

At times during the evenings the larva would rear up 

and beg for food; it would aim for the ant’s mouthparts 

and somehow lock-on for about ten seconds. This 

behaviour would be repeated once or twice and the ant 

would then stagger away. Apart from when this 

trophallaxis took place, the larva remained in one 

position, never moving, except periodically to face in 

the opposite direction. The ants would occasionally 

engage in trophallaxis between themselves; at other 

times an ant would position its head directly above the 

larva’s DNO for about a minute (Fig. 3), almost 

touching the DNO with its antennae, although with 

nothing visible transferred. Trophallaxis always 

occurred at about the same time every day (19–20hrs) 

but it is possible it could have occurred at other times 

also, such as during the night whilst not under 

observation.  
 

 
Figure 3: C. dicksoni 2nd instar larva attended by a 

C. peringueyi ant. 
 

On 22nd October a few bright red crawlers or juvenile 

scale insects appeared on the potted P. axillaris. Two 

of these were placed near the head of the larva that 

immediately began to feed on them, consuming one and 

almost all of a second (Fig. 4). Seven days later the 

larva died. It is interesting to note that no faecal pellets 

were ever observed in the petri dish during the 29 days 

of observations. 

 

 
Figure 4: C. dicksoni 2nd instar larva feeding on an immature 

scale insect (Hemiptera). 
 

It is clear from my own observations and further 

supported by collection records that the number of 

adults varied enormously from year to year. However, 
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after a good year in 1991 the numbers steadily declined 

until none were seen at the Mamre locality after 1995. 

The presence of scale and of the stalagmite-shaped ant 

nests also declined and disappeared. 
 

Heath (1998): The locality near Witsand was visited at 

the end of May 1998 to search for larvae of C. dicksoni. 

One stalagmite ant nest was examined and turned on its 

side; four final instar larvae were found among the 

debris at ground level and one inside a compartment of 

the nest. One lower section of nest was taken together 

with some ants and their brood. The remaining part of 

the nest was righted and left in position. There were two 

species of Metalasia (Asteraceae) plants heavily 

infected with scale at this locality, namely M. calcicola 

Karis and M. pungens D. Don. No Phylica plants 

infected with scale were seen in the vicinity of the ant 

nest in question. Samples of infested Metalasia were 

taken back home to Cape Town. 
 

Figure 5: A section of a C. peringueyi ant nest revealing a 

C. dicksoni larvae ready to pupate. 
 

Shortly after collection, the larva found in the nest 

compartment adopted an onisciform posture (Fig. 5) 

and shortly after, it pupated. The final instar larva was 

described in detail by Heath (op. cit.); some of the 

salient features are illustrated here (Figs 6–11). The 

larva showed discomfort when exposed to the light by 

vibrating the tentacular setae within its TOs; but did not 

move away. All the larvae were strictly sedentary and 

unwilling to move, even when relocated to an exposed 

position. Trophallaxis was initiated by the larva by 

raising its front segments and head towards a passing 

ant; mouthparts would remain in contact for almost half 

a minute (Fig. 12). Prior to and after trophallaxis the 

ants showed similar intoxicated behaviour to that seen 

with the second instar larva. It was postulated that the 

provision of food by the ants is induced by chemical 

signals emitted by the larva, and that these signals 

might mimic the brood pheromones. When presented 

with ant brood, the larva showed no interest; this test 

was repeated with three other larvae with the same 

results, hence it was concluded to be unlikely that brood 

formed part of the larva’s diet. 
 

A final instar larva was placed on a paper membrane 

taped to the end of a poster tube. By listening at the 

other end, a series of distinct tapping or drumming 

sounds were heard; these sounds occurred whether the 

larva was attended by an ant or not. The sounds were 

emitted singly and in bursts of 2–4 taps. Under 

 
Figure 6: The distal portion of C. dicksoni final instar larva 

showing its DNO (arrow) and TOs. 
 

 
Figure 7: SEM of bottle-brush organ of C. dicksoni 

surrounded by mushroom-like setae on final instar. 
 

 
Figure 8: SEM of dendritic setae along the margin of the 

intersegmental membranes in the final instar larva of 

C. dicksoni. 
 

 
Figure 9: TO of final instar larva of C. dicksoni. Tentacle 

setae are in the centre and 16 protective spines (some broken) 

surround the casing. 
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Figure 10: Pore Cupola Organ (PCO) on 7th abdominal 

segment of final instar larva of C. dicksoni. 
 

 
Figure 11: Spiracle protected by setae on 1st abdominal 

segment of final instar larva of C. dicksoni. 
 

 
Figure 12: C. dicksoni final instar engaged in trophallaxis 

with a C. peringueyi ant. 
 

 
Figure 13: Abdomen of newly eclosed female showing 

deciduous setae, providing protection against aggressive ants. 
 Photo: S.E.Woodhall 

magnification the front portion of the larva was seen to 

produce a series of minute sharp jerks in a distal 

direction corresponding with the frequency of the 

sounds emitted. Eclosing adults were seen to have 

many deciduous setae attached to the abdomen (Fig. 

13). These are thought to act as a deterrent against 

aggressive ants whilst exiting from the ant nest. 

 

DISCUSSION 

 

The incident of the red juvenile scale insects eaten by 

the second instar larva poses a question. Do the larvae 

ever feed on these in nature? Most likely it was human 

intervention that stimulated the larva to feed on two of 

them. The larvae are highly sedentary, and that 

mitigates against the young scale insects being 

anything more than an opportunistic part of their diet, 

otherwise the larva would need mobility to search for 

them. Hence it is unlikely that scale insects are an 

essential part of the larval diet and it is even possible 

that immature scale insects are toxic. 

 

In all the known life histories of the myrmecophilous 

genus Chrysoritis the larvae are herbivorous with the 

single exception of C. dicksoni (Heath et al., 2008). The 

newly hatched larvae refused to feed on any of the 

plants on which the female had oviposited (Clark & 

Dickson, op. cit.). The first, second and final instar 

larvae are seen to accept and even demand trophallaxis. 

All Chrysoritis species go through at least six instars; 

so there may be as many as three instars that have not 

yet been observed; although parsimony would suggest 

that trophallaxis forms part, if not all the trophic intake 

throughout the larval stages. Hence C. dicksoni can be 

regarded as entomophagous (Pierce et al., 2002: 749). 

The suggestion by Clark & Dickson (op. cit.) that ant 

brood is the main food is not supported by the above 

observations, although it is conceivable that worker 

ants might at some stage bring trophic eggs to the larva. 

 

Acoustics have long been known to play a role among 

some ant subfamilies (including the Myrmicineae) by 

inducing specific behaviours among individual workers 

(Markl, 1965; 1973). Acoustic signaling in 

myrmecophilous lycaenids is discussed at length in 

Pierce et al. (2002: 743). Barbero et al. (2009) and 

Thomas et al. (2010) show how larvae and pupae of 

cuckoo butterflies employ acoustical mimicry of queen 

ant calls to enhance their status within the nest. 
 

The use of chemical signals by the C. dicksoni larvae to 

facilitate acceptance by the worker ants has already 

been mooted, but acoustical signals must also now be 

considered. It is hypothesized here that the sounds 

produced by the larva might be acoustic signals 

mimicking those of a queen ant, causing the worker 

ants to be deceived into feeding and tending the larva 

as a potential queen. Further research is needed to 

confirm and quantify this. 
 

No satisfactory explanation has been found for the large 

fluctuations in the adult population size of C. dicksoni 

prior to 1991 at the Mamre locality inferred by Heath 

& Brinkman op. cit.  
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The refusal by a female C. dicksoni adult to oviposit in 

the presence of a conspecific ant from a different 

locality suggests that some volatile substance other 

than the ant colony’s specific pheromones may be 

present as a stimulant to oviposition. One possibility is 

that the presence of the scale could be detected 

alongside that of the ants’ own chemical signature. If 

this is true, then they could play a key role in delimiting 

the butterfly’s range, since the species of ant is 

widespread. 
 

It has not been possible to determine the underlying 

cause of the butterfly’s demise at the locality near 

Mamre. However, it was noticed that the stalagmite-

like ant nests also disappeared from the area at around 

the same time. It is unlikely that collecting was 

responsible as the locality was monitored and known to 

only a few local lepidopterists. Over-frequent veld fires 

may have contributed to the problem as the ant nests 

would have suffered badly (see Cottrell, 1978). 
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