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ABSTRACT. Larvae of Hemiargus hanno (Stoll, 1790) (Lepidoptera, Lycaenidae, 
Polyommatinae) are for the first time reported to be attended under field conditions 
by ants of the formicine genus Brachymyrmex Mayr, 1868 (Myrmelachistini). Struc
tural features of the last instar larva and pupa of H. hallllo are described and illustrated 
with the aid of scanning electron microscopy (SEM). 
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The polyommatine lycaenids are found in all major biogeographical areas 
of the world, with the highest diversity of species reported for North America, 
Europe and Asia (ELIOT 1973). These butterflies have been considered one of the 
poorest studied groups within the family Lycaenidae. Several aspects of the biology, 
behaviour, morphology, taxonomy and phylogenetic/biogeographic affi nities of the 
Neotropical Polyommatinae still remain obscure or completely unknown (NA
BOKOV 1945; ELIOT 1973). 

Hemiargus hanno (Stoll, 1790) is a common lycaenid butterfly in many open 
weedy areas , pastures, and fields, exhibiting a marked sexual dimorphism on the 
dorsal wing color pattern (Figs 1, 2). It is widely distributed from southern Texas 
and Central America to Argentina in South America (LEWIS 1983; SMITH et al. 
1994; VARGA 2000). According to BALINT & JOHNSON (1995), H. hanno has been 
observed flying synchronically and in sympatry with H. bogotana (Draudt, 1921) 
in some Bolivian mountain habitats. The adult exoskeletal morphology of H. hanno 
has been studied in some detail by DUARTE et al. (2001 and unpublished data). 

Despite the fact that H. han no is generally considered an abundant species 
throughout its geographical range, it sti ll exists a scarcity of data on its biology and 
ecology compared to the common North American Reakirt's blue, Hemiargus isola 
(Reakirt, 1866), which has been the subject of several studies (see BURNS & 
JOHNSON 1971; BALLMER & PRATT 1988; WAGNER 1993, 1995; WAGNER & 
KURINA 1997; WAGNER & MARTiNEZ-DEL-RIO 1997). 
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Egg, larvae and pupa of H. hanno were superficially described by D' ALMEIDA 
(1933) and HASKIN (1933). No illustration was provided. These authors gave little 
attention to the structural characters, which are known to effectively help in the 
identification ofthe lycaenid immature stages (BALLMER & PRA IT 1988). With respect 
to the most suitable larval foodplants for H. hanno, D' ALMEIDA (1933) and BROWN 
(1992) cited Indigofera ani! L. (sy nonym of I. suffruticosa Mill.) (Fabaceae), and 
SCOlT (1986) listed three other legume species available for Latin American popula
tions: Crotalaria verrucosa L. (Fabaceae), Mimosa pudica L. (Mimosaceae) and 
Phaseolus sp. (Fabaceae). BARCANT (1970) apud FIEDLER ( 1991 : 196) also recorded 
larval foodplants in the family Oxalidaceae. Preferences for protein-rich plant parts 
(flower buds or inflorescences) have been noted not only for H. hanno larvae (personal 
observation), but for other myrmecophilous and non-myrmecophilous species as well 
(ROBBINS & AIELLO 1982; COlTRELL 1984: 24). 

Some authors have suggested that H. hanno larvae are associated with ants 
in their microhabitat (FIEDLER 1991 ; SMITH et al. 1994). As far as we know, 
however, no ant taxon has been accurately identified in association with the H. 
hanna larvae, as well as the myrmecophilous organs normally found in Iycaenid 
larvae and pupae have not yet been illustrated for this species. In thi s paper, we 
report the ants, identified to genus level, attending H. hanno larvae in nature. We 
also describe and illustrate, using SEM photographs, some structural features of the 
last instar larva and pupa. We believe that further such works regarding immature 
descriptions of Neotropicallycaenids should be encouraged in order to broaden our 
understanding of the evolution of these butterflies. 

MATERIALS AND METHODS 

Collecting site and laboratory rearing 
Larvae and pupae were respectively obtained from the field and laboratory 

rearings . Field trips were carried out near the town of Guapimirim (220 32 ' S and 
420 59'W, elevation 50 meters), in the state of Rio de Janeiro, southeastern Brazil, 
where the growing real estate exploration during the last 10 years has resulted in 
major environmental changes. The area is located approximately 90 km northeastern 
of the city of Rio de Janeiro and a few kilometers from "Serra dos Orgaos" National 
Park (Teres6polis). The vegetation is characterized by an herbaceous physiognomy 
with many heliophilous species. . 

Flowers and young shoots of the legume foodplant Mimosa pudica L. 
(Mimosaceae) were searched for larvae and pupae. In the laboratory larvae were fed 
daily fresh flower buds of Calliandra tweediei Benth. (Mimosaceae). This plant was 
chosen as food because M. pudica was not found around Curitiba (Parana State, 
Brazil) where the rearings took place. Attempts to raise M. pudica in the greenhouse 
have not been successful. Larvae and pupae were kept in clear plastic containers in 
a growth chamber at 25 °C and under 12 hours photophase. 

SEM techniques 
Specimens for SEM were critical point dried , mounted and sputter-coated 

before being photographed using a Philips SEM 505 (for more details on this 
methodology, see BONATTO & CARVALHO 1996). 
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Figs 1-6. Hemiargus hanno. (1) male and (2) female, (a) dorsal and (b) ventral view; (3) fourth 
instar larva in association with a Brachymyrmex sp. ant; (4) fourth instar larva few days before 
pupating ; (5-6) different color patterns of the pupa: (5) at the beginning of the pupal stage: (6) 
few days before the adult emergence; (a) dorsal, (b) lateral and (c) ventral view. 

Voucher specimens 
Larvae. pupae and adu lts of H. hallno were deposited in the private collection 

of the first author. The ants were identified by Dr. Carlos Roberto F. Brandao, and 
were deposited in the following collections: Museu de Zoologia da Universidade 
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de Sao Paulo, Sao Paulo, Brazil (MZSP), and Cole~ao de Entomologia Padre Jesus 
Santiago Moure, Departamento de Zoologia, Universidade Federal do Parana, 
Parana, Brazil (DZUP). 

" 

Figs 7·11. Hemiargus hanna, fourth instar larva. (7) Stellate based seta, scale bar = 10 IJm; 
(8) pore cupola organ (PCO) , scale bar = 10 IJm; (9) abdominal segments, arrow points the 
dorsal nectary organ (DNO) on the sixth abdominal segment, scale bar = 1 mm; (10) a detail 
of the DNO opening , scale bar = 0,1 mm; (11) seventh abdominal segment, detail of a retracted 
tentacle organ (TO) encircled by stellate based setae and a spiracle (sp), scale bar = 0,1 mm. 
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RESULTS AND DISCUSSION 

Myrmecophily in Hemiargus hanno (Fig. 3) 
In the study site, larvae of H. hanna were observed being attended by ants 

of the formicine genus Brachymyrmex Mayr, 1868 (Myrmelachistini). This associ
ation apparently starts with the second instar larvae. WAGNER & KURINA (1997) 
reported the same behaviour between H. isola larvae and a tending ant species. 
Although no pupae of H. hanna were found during our field trips, in the laboratory 
one or more workers of Brachymyrmex sp. intensively palpated the pupae when 
placed together in the same container. Further studies should be carried out to 
confirm if under natural conditions ants tend pupae of H. hanna. The presence of 
some structural characters in the pupal skin that seem to be involved in chemical 
and/or tactile communication with ants (see description below) suggests that pupae 
are indeed tended by ants. It would also be interesting to test under laboratory 
conditions whether or not the larval and pupal development of H. hanna is affected 
by the ant tending behaviour (see reviews in ROBBINS 1991; FIEDLER & HOLLDO
BLER 1992; WAGNER 1993; FIEDLER & SAAM 1994, 1995). Our preliminary 
experimental data show that larvae can survive without ants in laboratory, and that 
there is no apparent effect of the ant tending behaviour on the pupal size. However, 
quantitative analyses were not yet performed. 

Last instar larva (Figs 3, 4, 7-11) 
Contrary to D' ALMEIDA (1933) who described five larval instars for H. 

hanna, we reported only four instars (Figs 3, 4, 7-11). DOWNEY & ALLYN (1979) 
also reported only four larval instars for Leptates cassius (Cramer, 1775) (Lycaeni
dae, Polyommatinae) instead of the five described by D'ALMEIDA (1933). It is 
important to mention that for other Iycaenid butterflies the number of instars has 
been shown to vary in response to certain environmental conditions under which 
either females oviposit or larvae are reared (SAKAI & MASAKI 1965; ENDO et al. 
1985; BALLMER & PRATT 1989; M. DUARTE, unpublished data). 

The most striking morphological feature of the larval body is the presence 
of several stellate based setae covering the thorax and abdomen (Fig. 7). These setae 
are regularly distributed around the myrmecophilous organs on the seventh and 
eighth abdominal segments (Figs 9-11). 

Three types of myrmecophilous organs are found in the last instar larva of 
H. hanna: pore cupola organs (PCOs; Fig. 8) , dorsal nectary organ (DNO; Figs 9, 
10) and tentacle organs (TOs; Figs 9, 11). PCOs are wart-like glandular structures 
that have been observed both in Iycaenid larvae and pupae. A lllycaenid larvae ever 
investigated possess these organs (FIEDLER 1991; M. DUARTE, unpublished data). 
The DNO is located on the dorsum of the seventh abdominal segment, and is more 
restricted to some genera within the Lycaenidae (see review in FIEDLER 1991). This 
organ is associated not only with the stellate based setae, as mentioned above, but 
also with an increased number of PCOs around its opening (Fig. 10). Droplets of 
an aqueous solution were secreted by the DNO when larvae of H. hanna were 
stimulated by the antennae of Brachymynnex sp. ants . This liquid probably repre
sents an important nutritional source to the ants, although its chemical composition 
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Figs 12-15. Hemiargus hanna, pupa. (12) Lateral view of the abdominal segments , scale bar 
= 1 mm; (13) fifth abdominal segment, detail of the structures associated with the spiracle, 
scale bar = 0,1 mm; (14) sixth abdominal segment, spiracle (sp) and pore cupola organ (PCO), 
scale bar = 0,1 mm; (15) an abdominal spiracle, scale bar = 1 ° ~m . 

is still poorly known (KITCHING 1983; PIERCE 1989). Finally , the TOs are a pair of 
eversible epidermal tentacles located on the dorsum of the eighth abdominal 
segment and posteriorly to the spiracle. Similarly to the DNO, the TOs are encircled 
by stellate based setae (Figs 9, I I). These tentacles are everted when palpated by 
ants , showing a corona of spiny setae. The functions of the TOs have been reviewed 
in FIEDLER (1991). 

Pupa (Figs 5, 6, 12-20) 
Most of the information herein added to D' ALMEIDA' s (1933) description 

actually refers to the pupal integument, which contains some specialized cuticular 
characters. Figures 5 and 6 show the general coloration of the pupa at the beginning 
of the stage and few days before the emergence of the adult. There is a general 
resemblance of H. hanna pupae to other polyommatine species (D ' ALMEIDA 1933; 
HASKIN 1933; LAWRENCE & DOWNEY 1966; DOWNEY & ALLYN 1979), i.e . they 
are very small, obtect, long and slender. Lumina of the pupal spiracles are decorated 
with a coral-like sculpturing (Fig. 15). WRIGHT (1983) pointed out that the inters
pecific variation of the spiracle sculpturing should be more thoroughly studied to 
elucidate some uncertainties in the taxonomy of lycaenid butterflies . There are four 
different types of setae on the pupal integument. One of them is longer, with apical 
spine-like projections, and relatively abundant over the entire body surface except 
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Figs 16-20. Hemiargus hanno, pupa. (16·18) Different types of setae of the pupal integument, 
scale bars = 10 IJm; (16) a long seta with short spicules; (17) a dendritic setae; (18) a setae 
with stronger spicules; (19) ventral surface of the tenth abdominal segment, scale bar = 0,1 
mm; (20) mushroom-like setae (cremastral hooks) around the posterior part of the anal 
opening, scale bar = 10 IJm. 
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on the wing, head and appendage cases (Fig. 16). The other types of setae are less 

numerous and confined to some areas of the pupal integument. Two types of setae 

occur in close proximity to the spiracles on the sixth abdominal segment (Figs 12, 
14): o ne is termed dendritic setae due to their long, fine, lateral spicules (Fig. 17), 
a nd according to BALLMER & PRA TI (1988), these setae are supposed to secrete 

ant-attractive chemicals; the other type is very s imilar to the aforementioned 

a bundant setae found on the pupal integument, differing only by the reduced size 

and presence of stronger spicules (Fig. 18). The last type of setae (mushroom- like 

c remas tral hooks) is found on the ventral surface of the tenth segment. These setae 

are prominently clustered in a " C " shaped band around the posterior part of the anal 

slit (Figs 19, 20). Finally, supporting our hypothesis of myrmecophily during the 

pupal stage, a great number of pore c upola organs (PCOs), simi lar to those found 

in the last instar larva, were found on the abdom ina l segments, always very close 

to the spiracles (Figs 12-15, 17). 
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