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Is Manica rubida (Hymenoptera: Formicidae) a potential host
of the Maculinea alcon (Lepidoptera: Lycaenidae) group?

TARTALLY Andras

Abstract

The caterpillars of Maculinea butterflies are obligate parasites of nests of Myrmica (or in certain cases
Aphaenogaster) ants during most of their development. Manica rubida (LATREILLE, 1802) is closely related
to ants of the genus Myrmica, and can occur on Maculinea sites. Laboratory colonies of M. rubida were there-
fore tested for their ability to raise caterpillars of Maculinea rebeli (HIRSCHKE, 1904) and M. alcon (DENIS
& SCHIFFERMULLER, 1775). After introduction into the foraging arenas of these colonies, all caterpillars
were taken into the nest by worker ants, where they were often carried and licked. Several caterpillars of both
butterflies survived and increased in size for a number of weeks, up to one and a half months. These re-
sults suggest that M. rubida could potentially act as a host for Maculinea caterpillars, although whether any
local populations have evolved to specialise on this potential host remains to be demonstrated in the fields.
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Introduction

Myrmecophily is a well-known phenomenon among
several insect taxa (HOLLDOBLER & WILSON 1990).
The lycaenid butterflies are particularly interesting in
this respect, because the larvae of most species stud-
ied are associated with ants. Facultative and obligate
myrmecophily and the entire range from mutualism
to parasitism can be observed among these butterflies
(FIEDLER 1991, PIERCE & al. 2002). The best-known
example of obligate parasitism is the genus Macu-
linea, where after feeding on a host plant for the first
three larval instars, the fourth instar larva must com-
plete its development in a host ant nest. Knowledge
of the host ant species has been shown to be crucial
for the protection of these endangered butterflies (e.g.,
ELMES & THOMAS 1992). Ants from only two gen-
era are recorded as hosts of these butterflies: The vast
majority of Maculinea use hosts from the genus Myr-
mica (e.g., THOMAS & al. 1989, ALS & al. 2002,
STEINER & al. 2003) but Maculinea teleius (BERG-
STRASSER, 1779) and especially M. arionides (STAU-
DINGER, 1887) have also been recorded as using Aphae-
nogaster japonica FOREL, 1911 in Japan (YAMAGU-
CHI 1988, PIERCE & al. 2002).

Manica rubida (LATREILLE, 1802) is quite closely
related to ants in the genus Myrmica (e.g., ASTRUC
& al. 2004), and was classified as a member of this
genus by FOREL (1915). This ant occurs in moun-
tains at altitudes of 500 - 2000 m in Asia Minor, the
Caucasus, Central Europe, the Crimea and parts of
Southern Europe (CZECHOWSKI & al. 2002). All five

European species of Maculinea occur in some of
these regions. Moreover, M. arion (LINNAEUS, 1758),
M. alcon (DENIS & SCHIFFERMULLER, 1775) and M.
rebeli (HIRSCHKE, 1904) populations are known from
the same altitudes (e.g., WYNHOFF 1998). The co-
occurrence of Manica rubida, M. rebeli and host gen-
tians with eggs was observed at the same site near
Lacul Rosu (Romania: Hargita County; S. Csész, pers.
comm.).

Based on this distribution, the question arose as
to whether Manica rubida could potentially be a
host ant of Maculinea butterflies. This ant has never
been observed in association with any myrmeco-
philous lycaenid so far (FIEDLER 2001). Hence I
tested the ability of laboratory colonies of this ant to
adopt and raise caterpillars of M. rebeli and M. alcon.

Material and methods

Although the level of genetic (ALS & al. 2004; J. Be-
reczki, K. Pecsenye & Z.S. Varga, pers. comm.) and
morphologic (PECH & al. 2004) differentiation be-
tween the traditional species M. alcon and M. rebeli
is rather low, I differentiate "M. rebeli" from M.
alcon here mostly for physiological and ecological
reasons, and because sympatric populations usually
have different host ant species in the same region.
In Western Europe, M. rebeli primarily uses Myr-
mica schencki VIERECK, 1903 (THOMAS & al. 1989)
but M. alcon mainly uses Myrmica scabrinodis
NYLANDER, 1846, M. rubra (LINNAEUS, 1758) or M.



Tab. 1: The number of introduced (*) and surviving Maculinea alcon and M. rebeli caterpillars in Manica rubida colo-

nies from week to week.

Date (2003) Colony 1 Colony 2 Colony 3 Colony 4 Colony 5
M. rebeli M. rebeli M. alcon M. alcon M. rebeli M. alcon

15 July 10* 10* - - - -
22 July 4 9 - - - -
29 July 2 8 - - 3* -

05 August 2 5 10* 10* 2 1*
12 August 1 4 10 7 2 1
19 August 0 3 7 6 2 1
26 August 0 1 6 3 1 1
02 September 0 0 4 3 1 0
09 September 0 0 1 1 0 0
16 September 0 0 1 0 0 0
23 September 0 0 0 0 0 0

ruginodis NYLANDER, 1846 (THOMAS & al. 1989,
ELMES & al. 1994, ALS & al. 2002) host ants. How-
ever, in Central Europe M. alcon is almost always
found in colonies of M. scabrinodis (SIELEZNIEW &
STANKIEWICZ 2002, HOTTINGER & al. 2003, TAR-
TALLY & CSOSZ in press), and M. rebeli is mostly
found in nests of Myrmica sabuleti MEINERT, 1861,
M. schencki and M. scabrinodis (STEINER & al. 2003,
TARTALLY & CSOSZ in press).

In the summer of 2003, I introduced 21 caterpillars
of M. alcon from Matraszentimre (Hungary: Heves
County) and 23 caterpillars of M. rebeli from Biikk-
szentkereszt (Hungary: Borsod-Abatj-Zemplén Coun-
ty) into five artificial colonies of Manica rubida
(Tab. 1). It should be noted that all the caterpillars
were from mountains where M. rubida has not been
recorded (SOMFATI 1959; pers. observ.). The same meth-
ods were used in the collection and introduction of
the caterpillars and in the keeping of the M. rubida
colonies as had previously been used for culturing
Maculinea alcon and M. rebeli caterpillars in artifi-
cial Myrmica colonies (TARTALLY in press).

The Manica rubida colonies were collected from
Sovata (Rumania: Mures County) in March of 2003.
Colonies 1 - 4 (Tab. 1) contained one queen, brood,
and at least 150 workers, while Colony 5 contained
one queen, brood, and only 50 workers. This last col-
ony was used primarily for making a video record
of the interaction, because smaller caterpillars in a
dense colony are not easily visible. Colony 5 was
videotaped on 5 August 2003 when a freshly adopt-
ed M. alcon caterpillar and two M. rebeli caterpil-
lars (introduced one week before) were present. Dis-
crimination between the two Maculinea species af-
ter adoption based on size was not difficult because
M. rebeli caterpillars grow much quicker than those
of M. alcon in the Hungarian populations in late
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summer (TARTALLY in press and unpublished data).
Similar phenomena are also known from other coun-
tries (e.g., SCHONROGGE & al. 2000).

The caterpillars of each butterfly species were in-
troduced to the foraging arena of the same colony to-
gether at the same time. Colonies were then checked
for surviving caterpillars once per week (Tab. 1). Be-
fore introduction, the length of each caterpillar was
measured with a ruler. Caterpillars were remeasured
after one month by putting the ruler to the glass which
covered the artificial nests. This allowed the survival
and growth of the caterpillars to be recorded while
causing the minimum of disturbance.

Results

After introduction the Manica rubida workers car-
ried each caterpillar from the foraging arena to the
nest within one hour. Several caterpillars of both M.
alcon and M. rebeli survived in the nests for a num-
ber of weeks, up to one and a half months (Tab. 1).
The remains of dead caterpillars were often found in
the arena among the rubbish.

Both M. alcon and M. rebeli caterpillars were
about 3 mm long on introduction, and a month later
the former had grown to about 5 mm while the latter
had grown to about 10 mm. The workers antennated,
licked and carried the caterpillars within the nest
(Fig. 1; see the MPEG files showing extracts of the
videotape at http://www.zool . klte.hu/macman or
http://www.oegef.at/). I observed caterpillars eating
ant brood, but it was not clear if the caterpillars were
also fed directly by the worker ants.

Discussion

My results show that laboratory Manica rubida colo-
nies readily adopted Maculinea caterpillars, some of
which survived for up to six weeks, during which they



grew considerably. This contrasts with the field ob-
servations of THOMAS & al. (1989) on another ant of
the subfamily Myrmicinae, Tetramorium caespitum
(LINNAEUS, 1758). They noted that "... several young
M. rebeli larvae were seen being taken by Tetra-
morium caespitum L. soon after leaving their food-
plant, but these were presumably taken as food by this
voracious predator, for no trace of them was found
in the nests soon afterwards." (THOMAS & al. 1989:
453). Similarly, ELFFERICH (1988) did not observe
adoption of M. alcon caterpillars by 7. caespitum nor by
Lasius flavus (FABRICIUS, 1781), L. niger (LINNAEUS,
1758), Formica fusca LINNAEUS, 1758 and F. sangui-
nea LATREILLE, 1798 under artificial conditions. The
caterpillars were often carried or tapped by the wor-
kers after the introduction but each of them was dead
the next day or was carried out of the nest. However,
he observed successful adoption and rearing by Myr-
mica ruginodis and this was the only ant species which
licked the caterpillars. ELFFERICH (1988) considered
this behaviour as obligatory for the survival of cat-
erpillars. Similarly, in my experiments the caterpil-
lars not only survived and grew but also were licked
by the workers of Manica rubida (Fig. 1B). These
phenomena show the potential suitability of M.
rubida as a host for Maculinea. 1t is therefore pos-
sible that caterpillars of some Maculinea populations
could fully develop in M. rubida nests at high altitudes.

It is important to emphasize that we cannot pre-
dict the host ant species used by a particular popula-
tion of Maculinea butterflies using the data recorded
from other populations. Different populations of these
butterflies have evolved to use different hosts in dif-
ferent parts of their geographical ranges (ELMES & al.
1994, ALS & al. 2002). Moreover, within the islands
of Japan M. feleius has been recorded as using hosts
from two different ant genera: a Myrmica species (M.
ruginodis) and an Aphaenogaster species (4. japo-
nica) (YAMAGUCHI 1988).

Manica rubida is remarkably open in its social
structure, even allowing for heterospecific colonies
(with Formica selysi BONDROIT, 1918) to be estab-
lished in the laboratory (ERRARD & JALLON 1987).
This could potentially increase the suitability of this
ant as a host of myrmecophilous insects. Additio-
nally MALICKY (1969) reported experimental obser-
vations that Manica ants show standard, non-ag-
gressive (but rather unspecific) tending behaviour to
a range of (unspecified) lycaenid species. Whether the
potential of M. rubida as a host of Maculinea butter-
flies that I have shown in the laboratory is realized
in the field remains to be demonstrated. As far as I
know there are no records of Maculinea pupae, cater-
pillars or exuvia from nests of M. rubida in the wild,
but this may also reflect lack of search effort. On
the other hand it has also been shown that a Myrmica
species that does not act as a host to Maculinea
from a particular population in the wild can be a good

Fig. 1: These well-fed Maculinea rebeli caterpillars were
not only at peace among the Manica rubida brood (A) but
the workers often licked (B) and carried (C) them (photos
by Péter Kozma of Colony 2 on 12 August 2003).

host in the laboratory when well-fed and not subject
to stress (ELMES & al. 2004, SCHONROGGE & al.
2004).

It has been shown that the primary means of
gaining entry to and surviving in Myrmica host ant
nests is mimicry, whether it be of acoustic signals
(DEVRIES & al. 1993) or of brood or colony odours
(AKINO & al. 1999, ELMES & al. 2002, SCHLICK-
STEINER & al. 2004, SCHONROGGE & al. 2004). My re-
sults suggest that the signals of caterpillars matched
the template of Manica rubida sufficiently, well e-
nough to induce adoption and to some degree accep-
tance in the nest — which is not surprising consider-
ing the close phylogenetic proximity of the genera
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Manica and Myrmica (ASTRUC & al. 2004). How-
ever, the caterpillars in this study were from sites
where the Manica rubida did not occur. Whether
better mimicry of M. rubida can evolve in areas
where it is found on Maculinea sites remains to be
seen. In any case it would be interesting to compare
the acoustical and chemical signatures of M. rubida
with those of Myrmica species and to Maculinea cat-
erpillars from M. rubida sites. In addition, it would
be interesting to further test whether caterpillars of
M. alcon and M. rebeli in M. rubida colonies get all
their nutrition by eating the ant brood (which is not
an unfamiliar food of "cuckoo-feeder" caterpillars;
e.g., ELFFERICH 1988), or whether they can also be
fed by trophallaxis by the worker ants as they are in
Myrmica host nests.

Acknowledgements

For helping with the collecting, to E. Téth and G.
Szovényi; for taking and editing the photos and films,
to Sz. Lengyel and P. Kozma; for discussing and shar-
ing information, to Z.S. Varga, D.R. Nash, B.C.
Schlick-Steiner, F.M. Steiner, S. Cs6sz and B. Marko;
for checking the manuscript, to E. Toth, Z.S. Varga,
J.A. Thomas, D.R. Nash, and anonymous referees.
Research has been funded by the EC within the RTD
project "MacMan" (EVK2-CT-2001-00126).

Zusammenfassung

Die Larven von Maculinea-Blaulingen leben den
GroBteil ihrer Entwicklung als obligate Parasiten in
Nestern von Myrmica-Ameisen (oder in Einzelfil-
len von Aphaenogaster). Manica rubida (LATREILLE,
1802) ist der Gattung Myrmica nahe verwandt und
kommt unter anderem auch in Lebensrdumen von
Maculinea vor. Ich testete daher im Laborversuch, ob
M. rubida Larven von Maculinea rebeli (HIRSCHKE,
1904) und M. alcon (DENIS & SCHIFFERMULLER,
1775) grof3ziehen kann. Nach dem Einsetzen der Ma-
culinea-Larven in die Arenen der Laborkolonien wur-
den alle Larven von Ameisenarbeiterinnen ins Nest
gebracht, wo sie hdufig umgelagert und beleckt wur-
den. Einige Larven beider Schmetterlingsarten iiber-
lebten und wuchsen einige Wochen, maximal ein-
einhalb Monate lang. Diese Ergebnisse legen nahe,
dass M. rubida ein potentieller Wirt von Maculinea-
Larven sein konnte. Ob sich tatséchlich lokale Macu-
linea-Populationen auf diesen potentiellen Wirten spe-
zialisiert haben, muss allerdings im Freiland {iber-
priift werden.
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