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feeds on coccids for its first three instars, then is either taken, or
makes its own way into the nest of the host ant where it feeds on the
ant brood before pupating (Clark and Dickson, 1960). Why these species
are accepted by the ants is not immediately apparent. Feniseca
tarquiniu~ £, (Spalginae) was investigated by Malicky (1969, 1970) anc
found to Fave perrorated cupolas. This iy probakly true for all the
species in these subfamilies. Both Thestor dicksoni and Lachnocnema
Otbulus are carried by their host ants into the nest indicating the
possible presence of some chemical substance which may induice this
behaviour (see p. 83 for similar situation in L. Zgnota). Thus the
perforated cupolas present in these subfamilies may produce a secretion
that induces the ants, in certain instances, to carry the larvae into
the nests,

A fourth carnivorous subfamily, the Liphyrinae, resembles those
above in that it lacks the honey-giand, but differs from them in that
it has one genus that has tubercles. They prey on ants, Homoptera and
feed on ant regurgitations. The larvae of this group are all somewhat
limpet-like in shape with a slightly expanded border that completely
covers the legs, head and ventral portion. The cuticle of the upper
surface is very tough and leathery in the Euliphyra and Aslauga, but
is hard in Liphyra, so that ants are unable to bite through it. The
larvae protect their heads and legs from attack by the ants by bringing
the peripheral border of the body into contact with the substrate. In
the genus Aslauga there are two small external tubercles on the eighth
segment, but Jackson (1937) never saw the tubercles exerted and they
may be non functional. This suggests that the tubercles may have been
present in the ancestral form but have become non-functional or lost
as they evolved the heavy 'carapace' for protection.

We then have a subfamily the Hamearinae that not only lacks both
the tubercles and honey-gland, but also the perforated cupolas.

Nemeobius lueina L. was the only species that Malicky (1970) investigated

in the laboratory that failed to induce an ant association. Thi~ may be
due to the lack of the perforated cupolas that are believed to produce
a volatile chemical secretion that attracts ants,

The next aroup cf subfamilies, Curetinae, Plebejinae, Everinae,
Brephidinae, Zizeerinae, Lycaenopsinae, Theclinae and Lycaeninae, are
all entirely phytophagous. A1l these subfamilies feed on Angiospermae
(Embryophyta) and are usually attended by ants but are not dependent on
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bibulus are carried by their host ants into the nest indicating the
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perforated cupolas present in thes. subfamilies may produce a secretion
that induces the ants, in certain ‘nstances, to carry the larvae into
the nests.
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above in that it lac<s the honey-gland, but differs from them in that
it has one genus th¢t has tubercles. They prey on ants, Homoptera and
feed on ant requrgita‘ions. The larvae of this group are all somewhat
Timpet-l1ike in shape with a slightly cxpanded harder that completely
covers the legs, head and ventral portion. The cuticle of the upper
surface is very tough and leathery in the Euliphyra and Aslauga, but
is hard in Liphyra, so that ants are unable to bite through it. The
larvae protect their heads and legs from attack by the ants by bringing
the peripheral border of the body into contact with the substrate. In
the genus Aslauga there are two small external tubercles on the eighth
segment, but Jackson (1937) never saw the tubercles exerted and they
may be non functional., This suggests that the tubercles may have been
present in the an~astral form but have become non-functional or lost
as they evolved the heavy 'carapace' for protection.

We then have a subfamily the Hamearinae that not only lacks both
the tubercles and honey-gland, but also the perforated cupolas,

NVemeobius luctna L. was the only species that M:'ictv (1970) investigated

in the laboratory that failed to induce an ant a- ciation. This may be
due to the lack of the perforated cupolas that ¢ - believed to produce
a volati'e chemical secretion that attract: ants,

The next group of subfamilies, Curetinae, Plebejinae, Everinae,
Brephidinae, Zizeerinae, Lycaenopsinae, Theclinae and Lycaeninae, are
all entirely phytophagous, All these subfamilies feed on Angiospermae
(Embryophyta) and are usually attended by ants but are not dependent on
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them. Most species usually have both honey-gland and tubercles,
although both or either mav be lost. No species belonging to these
subfamilies is ca-nivorous nor have they ever beer ‘ecorded inside the
nests of ants.

The speciecs in the subiamily Aphaeinae are all phytophagous, but
are dependent on their ant hosts. Several species enter ants nests for
skelter and protection, but they have never been known to feed on the
ant brood. The ants construct special structures on the plants to
protect the larvae of certain species. Poecilmitis brooksi shelters
in small structures resembling miniature ants nests atiached to the
stem of its foodplant constructed by their host ant Crematogaster
peringueyi Emery (Dickson, 1959). Spindasis namaqua shelters at the
base of its foodplant in "broocd chambers" constructed by their host
ant (see p. 45). They usually have both honey-gland and tubercles.

The two species which actually shelter in an ants nest, A. dentatis and
A. thyra, have both lost the honey-gland.

In the Lampidinae there are a variety of feeding habits. Some
larvae are entirely phytophagous and usually attended by ants, while
others are carnivorous. Triclema lamios Hew. feeds entirely on
Homoptera (Farquharson, 1922), The most interesting genus is the
Lepidochrysops as all species are phytophagous for two instars, then
induce the ants to carry them to their nest where they feed on the
ants brood. A similar situation occurs in the subfamily Glaucopsychinae
which can be phytophagous or phyto-predaceous. In both these subfamilies
the honey-gland is always present, but the tubercles are often lost. It
appears that only two yenera, the Lepidochrysops (Lampidinae) and the
Maculinea (Glaucopsychinae) actually induce the ants to carry them into
the nest where they consume ant brood.

From the above it appears that only three of the numerous subfamilies
of the Lycaenidae are suitable for the initial study of the chemical
communication between lycaenid larvae and ants., These are the Aphaeinae,
Lampidinae and Glaucopsychinae., They are suitable because they are the
only ones that have species that are phytophagous, enter or are carried
into the ants nest, ar is and have perforated cupolas, honey-
gland and tuberc’ carnivorous subfamilies are not suitable
as they do not have 5 or tubercles and some have developed

means of protection o , chemical, for example, the hard leathery
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were transferred to separate bottles of dichloromethana. For the

first association the heads and abdomens of thirty 4. capensis workers
were extracted per ml solvent, while it was found that a single

final instar of A, dentaiis provided enough secretion to give adequate
results. For the second association the heads and abdomens of twenty
¢, nivecsetosus workers and ten L. ignota were used per ml solvent.

To obtain brood pheromone whole ant larvae were transferred to a bottle
of the solvent., Ten ant larvae were used per ml dichioromethane.

A1l specimens were left for at least 24 hours to allow the maximum
amount of pheromone to be extracted out of the tissue by the solvent.

Gas-liquid chromatogranhic analysis of the extracts were performed
on a Packard-417 gas chromatograph equipped with flame ionisation
detectors. The glandular products were resolved on a 230cm X 6mm
0.D. glass column packed with 20% Carbowax 20M on Anachrom ABS (90/100
mesh). Nitrogen was employed as the carrier gas at a flow rate of
20ml/min, The column temperature was maintained at 86°C for 5 minutes,
then programmed at 5%C per minute to a finai temperature of 200pu.
heid for 10 minutes. Carbowax 20M was chosen as the liquid phase, as
it approximates the polarity of the suspected sample components.
Quantitative analyses were performed using an Autoiab Minigrator,

The ant and lycaenid extracts were run alternately on the gas
chromatograph so that conditions applying at the time were virtually
identical for both, This allowed the chromatograms to be compared
directly by super.mposing one upen the other over a light box.
Comparison of the retention times of components of the extracts as
recorded by the Autoiab Minigrator confirmed the observations made
over the light box,

To aid in the comparison of the chromatograms which were run on
different days, when running conditions may have been different, the
relative retention times of the peaks were calculated, This was done
by selecting a peak common to both ant and lycaenid extracts, as
determined above, and using it as a standard to calculate the relative
retention times. This peak must be easily identifiable even though
the retention times may vary between different days.

Relative retention time (RRT) = :2:22{:82 {}$: g; g:épo;gigeak

Behavioural experiments which involved the use of extracts from
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study 25 females were observed in the 71’.‘%;1
to be the same in all instances.

in an area and investigate the

They would walk for a considerable distance
e ground and over the plants (see fig. 20).

minutes in which time she did not take to

the wing once. She walked about three metres during which time she

investigated numerous plants,
minutes she came to a #.

was frequented by the ants.
plant and surrounding area by
surface. She then climbed on
passing her antennae over the
over the edge of the leaf and
each other on the under surfa

displayed a simil

lar behaviour

but did not lay a single egg. After 45
plant near an A, capensis r.“t which

The A, dentatis female investigated the

slowly passing her antennae over the

to the leaves of the plant, all the time

surface. She then curved her abdomen

laid two eggs in quick succession next to

ce and then flew off., All females observed

pattern to the one described above. There

was no actual interaction between the female and the ants and in some

Fig, 20. Aloeides dentatis (

Swierstra) male walking on the ground.
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instances there were no worker ants present on the plant at the time of
ovipositing. In these instances ants were observed on the plants before the
A. dentatis female investigated it and oviposited. It appears that
something deposited by the ants may cause the female to lay. Watching

the females laying was found to be the easiest way to obtain eggs.

To test the hypothesis that ants were necessary for egg laying to
occur, 20 females were captured. Ten females were placed in a container
with the foodplant alone, and ten with the foodplant plus ants. The
result was that all ten of the females housed with 4. depressa and the
ants laid at least two eggs, while ncne of those placed with the food-
plant alone laid even a single egg. Three of the females outlived the
ants placed with them, but continued to lay even though the ants were
no longer present,

B. Acantholeptis capensis Mayr

This is a small shining black monomorphic ant only 3mm long. It
rests in the soil, under stones, and the colonies :re never very large,
usually consisting of only two or three hun<red individuals.

During hot dry weather it was difficult to find as it was deep under
ground, but after rain, when the ground was still damp, it brought its
brood up to the surface and piled it immediately under a stone.

There are usually two or three queens in the nest. The queens are
Emm. long and dull brown in colour. The eggs, larvae and pupae are
usually piled together. The cocoons are pale yellow in colour

4,2.1.2 Formicarium observations

A. Aloeides dentatis (Swierstra)

(I) Descriptions of eariy stages

For a fuil description and duration of the egg, larval and pupal

stages see Appendix 7. For a photograph of a final instar larva see fig.e%.

(II) Interaction between A. dentatis and A, capensis

In the study of the behaviour of the ants towards the lycaenids it
was found that third, fourth, fifth and sjxth instar larvae placed in
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Fig. 21. Final instar larva of Aloeideec dentatis (Swierstra).

the arena near the nest were all treated in a simila che ants.
The larvae were soon dicovered by the ants in the. ng. The
ants ran up to the larvae and begen stroking them with their antenrae,
concentrating on the area dorsally on the thorax and around the
tubercles. The larvae are much larger than the ants which wetld run all
over them (fig. 22). The A. dentatis larvae responded by extruding their
tubercl-s, usually both at the same time, which resulted in the ants
within a range of 2-4cm becoming alerted. The ants rate of locomotion
increased, they made short fast runs with frequent changes of direction,
with mandibles held open and had increased antennal movement. The ants

within a 2cm  range were also alerted, but were also attrcted directly

2
towards the lycaenid larva., After about four hours the A. dentatis
larvae had usually made their way to the dcantholepis cupensis nest,
accompanied at all times by the ants. The 4. dentatis larvae followed
the same pheromone trails used by the ants which discovered them.

In the nest the 4. dentatis larvae congregated together and remained

motionless most of the time. The ants constantly attended the larvae,

either stroking them slowly with their antennae or just standing on or

near them. The droppings of the larvae were removed by the ants to the






the foodplant.

A

If the A, dentatis larvae were disturbed in any way they would

}

respond by extruding their tubercles. Several larvae were deliberatel

disturbed by touching them with the hairs of a paint brush. This

resulted in the larvae extruding their tubercles and causing increased

activity in the attendant ants in the vicinity. This behaviour was

similar to that exhibited by the ants to the

the nest to feed.

1wis larvae leaving

Fig. 22. Fifth and sixth instar larvae of

with the ant Acantholepis capensis Mayr.

(IIT) Summary of the reactions of

1. 1. dentatis undisturbed in nest (tubercles not

i

The ants stand on or near the larvae often pass

slowly over the surface of the body, usually

ntatis (Swierstra)

extruded): -

prothoraci. region and the area around the tubercies.

When the tubercles are extruded the ants withir

urbed (tubercles repeatedly extruded and retracted
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become alerted. Their rate of locomotion is increased, they make
short fast runs with frequent changes of direction, with mandibles
held open and ircreased aatennal movement. The ants within a 2cm
radius are also alerted, but they are attracted towards the tubercles.
If the tubercles were touched by an ant they would be immediately and
rapidly retracted.

3. A. dentatis moving (tubercles repeatedly extruded and retracted):-

The ants are kept at a high level of alertness. They follow the
larvae, running rapidly around and over it as it moves along. The
mandibles are held open and there is considerable antennal movement.
The focus of attention of the ants appeared to be the tubercles.

4, A. dentatis feeding (tubercles occasionally extruded and withdrawn):-

The activity of the ants on or within 3cm of the larvae is greater
than when it is at rest in the nest. The activity appears to be
kept at this slightly higher level by the occasional extruding of

the tubercles.

4,2.1.3 Reaction of the ants to the glandular extracts absorbed on
to corn cob grits

The following behavioural responses were obtained from worker ants

which discovered the grits.

A. A. capensis extracts

(I) Head extract (Table 5)

The grits were placed in the arena (see p. 63) and after 20-30 seconds
the worker ants within 2-3.5cm became alerted. Their rate of locomotion
increased, they started making short fast runs with frequent changes of
direction with mandibles usually open and considerable antennal movement.
The ants within 2cm were attracted directly towards the grits. For the
first 5 minutes the ants appeared to be repelled from touching the grits.
After *his period of time the ants attracted to the grits investigated
‘aem with their antennae, but after 10-20 seconds would lose interest and
wander off, often only to be attracted again and repeat the performance,
The ants remained at this high level of activity for some 5-10 minutes.

SEENINSSNERE S |



Table 5. The reactions of Acantholepis capensis workers to various glandular extracts absorbed on to
corn cob grits

s

Glandular n Reactions of A. capensis workers

extracts on _

grits 10 Alarm Carrying &

reaction Behaviour Investigation brood tending

behaviour

4. capensis

Mandibular 4land 30 30

Abdominal extract 30 4 26

Brood extract 30 1 1 28

A. dentatis

Thoracic area 30 1 6 23

Tubercles and surrounding 30 1 29 17 12"

ar~a

Dichlorumethane 30 30

Untreated grits 30 30

n = number of individual grits ' = After alarm behaviour

i,
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Foraging ants investigated the grits for about an hour.

(I1) Abdominal extract (Table 5)

The grits were placed in the arena (see p. 63) and after 30-60
seconds the worker ants within 2-2.5cm raised their antennae and swept
them through the air. With considerable antennal movement the ants
would approach the grits. They would investigate the grits with their
anter iae for as luna as five minutes, but then wander off only
occasionally returrin;,  The griis were generally investigated by the
ants for about 30 minutes after which they were ignored or removed to

the refuse pile,

(ITI) Brood extract (Table 5)

The grits were placed in the arena near the entrance to the nest
and after 40-45 seconds the ants within 2cm raised and extended their
antennae and started to investigate the air with them. They would
approach the grits and investigate them with their antennae. The ants
then picked up the grits and carried them into the nest. In the nest
the grits were treated as if they were brood. The ants appeared to
groom the grits and rubbed them with their antennae. When the colony
was disturbed by sharp tapping that caused an alarm reaction, the
worker ants picked up the treated grits and ran about with them as they
normally did with brood. After about three hours the grits were
removed from the nest to the refuse pile.

B. A. dentatis extracts

(I) Thoracic area (Table 5)

The response of the ants to the grits soaked in extracts from the
thoracic area were usually similar to those obtained with the ant brood

extract. As the worker ants passed nearby the grits they wculd raise
They would then

The

and extend their antennae and sweep the air with them,
approach the grits and slowly run their antennae over the surface.
ants then (in 77% of the cases (see Table 5)) picked up the grits and
carried them to the brood in the nest. In the nest the grits were

treated as if they were brood. The ants appeared to groom the grits
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