POLSKA AKADEMIA NAUK
INSTYTUT ZOOLOGII

ANNALES ZOOLOGICI

Tom 41 Warszawa, 30 V 1988 Nr 18

Xim CERDA

Food collection by Calaglyphis iberica (Em.) (Hyrnenoptera,
Formicidae)

[With 3 figures and 3 tables im the text]

Abstract. CataglypMs iberica is an ant that lives in hot dry places and forages individually.
Its staple food are arthropods, mainly insects. The range of food items taken by the workers
was determined using two methods: the analysis of the remains found in the middens of
the nests and that of the prey brought by the foragers. Even though the main groups that
make up the diet are the same in both cases (ants, Coleoptera, Hemiptera), there are some
differences because the soft prey (Orthoptera, Diptera, larvae) is more scarce in the middens.

INTRODUCTION

CataglypMs iberica (EMERY, 1906) is an endemic species of the Iberian
Peninsula and its distribution area is limited to Spain and Portugal (COLLING-
wooD and YARROW 1969). So far studies have been carried out on the forag-
ing activity (DE HARO 1982, 1983, CERDA 1986) and on the social carrying
between nests (DE HARO 1981, 1983, pE HARO and CERDA 1984, CERDA 1986).
As a new step to the understanding of the ecology of this species, the present
work deals with the dietary spectrum.

CataglypMs iberica nests in very dry locations, characteristically very sunny
and with scant vegetation. Usually the societies are monogynic and polycalic
(with several nests related by social carrying and only one of wich has a queen)
(DE HARO and CERDA 1984). The workers reveal a monophasic polymorphism
(Fig. 2b) in the sense of WILSON (1953), and the size ranges between 4 and 7 mm
in length. This species has strictly diurnal activity and is very thermophilous:
its maximum activity coincides with the hours of greatest heat and insolation (DE
HARO 1982, CERDA 1986).
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The study area, located close to the campus of the Autonoma University
of Barcelona (Bellaterra, Barcelona, XE Spain) is characterized by a Xerorthent
type soil and a very scant vegetation dominated by [nula viscosa accompanied
by Foeniculum vulgare, Rubus fruticosus and dry short grass. The climatic regime
of the area (Valles Occidental) is subhumid Mediterranean (Lopez Soria 1979).

MATERIAL AND METHOD

In the study of the trophic regime of Cataglyphis iberica we have used two
different procedures: the analysis of the remains found in the middens (sub-
terranean area in wich the workers leave the food remains), and the analysis
of the prey taken from the workers that were returning to the colony.

Remains of the middensl

The remains of the middens were taken during the excavation of the nests.
They are found in the upper part of the nest, around a horizontal and super-
ficial gallery.

Together with these remains, we also picked up the surrounding dirt,
since due to the humidity it was hard to separate the two in the field. In the
laboratory the material was dessicated in an oven (120°C for 24 h). The dirt was
distinguished from the remains by floating in water and after drying in the
air, the remains were observed with a stereomicroscope (Xikon 9-40 x ).

In order to quantify the results and to avoid counting the same individual
twice (because of different body parts), only the cephalic capsules were coun-
ted, as this is the body fragment that lasts longer and therefore the most abun-
dant. In some cases this criterium was modified because cephalic capsules
were more scarce than other parts of the body; for example, in the Orthoptera
the right hind limbs, and in the Coleoptera the right elytra were counted.

We have not taken into account the plant remains nor the snails because
they are also found in the dirt in areas far from the middens and we cannot
know whether they are or not remains of the feeding of the colony.

Preys gathered

During six summer days (July 15 and 16, August 9 and 10, September
4 and 5) in 1985, we took the items from the foraging workers returning to the
nest. Identification under the stereomicroscope and measurement with a Zeiss
micrometer were carried out later in the laboratory.

1 A part of tliese results was presented in Coll. Intern. Ethol. SFECA by Roblcs
and CERDA (1984).
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NEST 5 NEST 7
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Fig. 1. Composition of the animal remains found in the middens of four nests of Gataglyphis

iberica excavated in Bellaterra (Barcelona, Spain) in October 1983. Stippled — ants, 1 —
Hemiptera, 2 — Goleoptera, 3 — other Hymenoptera, 4 — Diptera, 5 — Orihoptera, G — other
Insects, 7 — Araclinida, 8 — Isopoda, 9 — unidentified remains.
RESULTS

Remains from the middens

After analyzing the middens of four nests (totalling 2172 remains) we found
a similar proportion of the main groups (see Fig. 1). More than half of the rema-
ins correspond to other ant species and they are followed, though in lesser
number, by Hemiptera and Coleoptera. There is considerable variability in the
more rare groups. The differences between middens are not significative (Pear-
sons chi-squared test, P = 0.1).

Identification to the species level of an ant sample from the middens (Tab. 1)
reveals that they are found in varying quantities and proportions according to
the nest. In any case the main species are Messor barbarus, PlJieidole pallidula
and Aphaenogaster senilis, followed by Tetramorium caespitum and Proformica
nasuta in some of the nests. These differences are related to location: the proxi-
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Table 1. Percentage of the different ant species found in the mid
dens of Cataglyphis iberica in Bellaterra (Barcelona, Spain)

. Nest 5 Nest 7 Nest 11
Ant species
N % N % N
Messor barbarus 380 61.7 23 165 3 2.8
M. bouvieri 12 1.9 5 3.6 7 6.5
Aphaenogaster senilis 88 143 22 15.8 27 252
Pheidole pallidula 61 9.9 51 36.7 30 28.0
Cataglyphis iberica 52 8.4 4 2.9 - -
Tetramorium caespitum 18 2.9 20 14.4 3 2.8
Lasius niger 2 0.3 7 5.0 1 0.9
Proformica nasuta — — - — 21 19.6
Tapinoma nigerrimum 2 0.3 7 5.0 8.4
Camponotus aethiops - — - - 1 0.9
C. foreli 1 0.2 - — 1 0.9
C. sylvaticus - — — - 1 0.9
G. cruentatus — — — — 1 0.9
Cardiocondyla elegans — — — — 1 0.9
Iridomyrmex humilis — - — - 1 0.9
Total 616 139 107

Table 2. Prey types gathered by the workers
of Cataglyphis iberica in Bellaterra (Barcelona,
Spain) during the summer of 1985 (July 15
and 16, August 9 and 10, September 4 and 5).

Prey N %
Formicidae 151 37.2
Hemiptera 29 7.1
Coleoptera 23 5.7
Orthoptera 29 7.1
Diptera 19 4.7
Hymenoptera non Formicidae 19 4.7
Lepidoptera 10 2.5
Blattidae 8 2.0
Mantidae 3 0.7
Aranei 12 3.0
soft larvae 9 2.2
Acarida 1 0.2
Isopoda 1 0.2
Gastropoda 35 8.6
Unidentified animal remains 34 8.4
Seeds 20 4.9
Vegetal remains 3 0.7

Total 406
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mity of the colonics of other species is reflected in the diet of each nest. Thus we
see that nest 11 was close to one of Proformica, and therefore its workers picked
up many bodies of this species wich is not found in the middens of other nests.
The same situation is observed for Tetramorium in nest 7 and Messor barbarus
for nest 5 (both of these species are less frequent in the middens of other nest).

Preys taken by workers

The spectrum of 406 items taken from the Cataglyphis iberica workers
is similar, at least in the main groups, to that of the remains found in the mid-
dens : the ants, Hemiptera and Coleoptera are the most frequent groups. However,
other groups that are not so often present in the middens now increase in impor-
tance, like the Orthoptera, Diptera or Hymenoptera (non Formicidae) (Tab. 2).
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Fig. 2. A — Histogram depicting the length of the prey of Cataglyphis iberica gathered in
Bellaterra (Barcelona, Spain). B — Histogram of the head width of the Cataglyphis iberica
workers (N = 1244) of one colony excavated in Bellaterra.
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As far as the ant species are concerned (Tab. 3) some that are not found
in the middens appear, but in low proportion (Hypoponera eduardi, Messor
structor, Myrmecina graminicola). The most important species are still Messor
barbarus, Pheidole pallidula and Aphaenogaster senilis. Tapinoma nigerrimum,
Camponotus foreli and Messor bouvieri, very infrequent in the middens are now
more abundant.

The length size of the preys also shows considerable variation: from 1 mm
to almost 23 mm (Fig. 2A). However, as we can see in Fig. 2A, 90% of the prey
are found in a more narrow range: between 2 and 8 mm. The large preys are
few in number and usually correspond to Mantid wings or Orthoptera limbs,
only in two cases these sizes correspond to whole bodies: that of a small grass-
hopper and that of a fly of the genus Eristalis. The large preys weigh very little
and therefore, despite their length, they can be carried by an individual worker.
The reason why we have measured the lengths instead of the weights is because
it was not possible to register the latter in the field and in the laboratory the
fresh weights would have been modified because of the high temperatures of
the field; in contrast, the length is much less variable.
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Fig. 3. Comparison between the prey types taken from the workers (P) and the remains
found in the middens {M) of Cataglyphis iberica in Bellaterra (Barcelona, Spain).
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If the large prey are not taken into account, the average size of the preys
brought to the nest by the workers of CataglypMs iberica is 4.64 mm £1.96
(N = 240). The average size of the ants taken as prey is 4.22 mm +1.63
@S = 97); these ants are almost in the form of whole bodies (as are most of the
preys of intermediate or small size).

Comparison of the results of both methods

Even though the main groups are the same, the dietary spectrum obta-
ined using the two methods (analysis of the middens and analysis of the preys)
are significatively different (Pearsons chi-square test P > 0.01). The main dif-
ference is the increased proportion of soft bodied groups, headed by Orihoptera,
among the prey taken from the workers (Fig. 3). This is due to the fact that
these preys (Orihoptera, Diptera, larvae) last less time in the middens, while
those with a hard exoskeletons (ants, Coleoptera, Hemiptera) resist better the
passing of time. In fact this difference between preys and fragments found in
the middens was also observed by Briese and M acauley (1981) when studying
the diet of several Australian ants with both methods.

DISCUSSION AND CONCLUSIONS

Despite the differences found in the diet depending on the method used, it
is evident that CataglypMs iberica feeds on the corpses of insects and other
arthropods (predation on live prey has not been observed). Zoonecrophagy is
frequent in species of the genus CataglypMs: C. albicans (Bernard 1958, Delye
1968), C. bombycina (D elye 1968), C. bicolor (D arkness and W eiiner 1977,
Harkness 1979, W ehner et al. 1983) and C cursor (Retana etal. 1986,
Bosch et al. in press) are some examples.

The main food of CataglypMs iberica is other ant species, as is the case in
some of the above mentioned species, like C. cursor and C. bicolor. This is due to
the fact that ants are the most abundant insect group in the study area (wich
has a poor entomofauna because of its scarce vegetation and the harsh environ-
mental conditions). Furthermore, the fact that ants are social insects wich
live in colonies with great number of individuals, increases the likelihood of
finding dead ants in the surroundings of the nests. Darkness and Darkness
(1986) observe a similar case with CataglypMs bicolor foraging mainly on corpses
of Messor wasmanii (whose nests are not-randomly distributed). The other insect
groups, on the other hand, either because they do not form societies or because
they fly, do not tend to concentrate in any specific area and thus they are gathe-
red in similar proportions in nests of CataglypMs iberica, independently of the
location.

There is however an important limitation in the collection of preys: size.
As is common in the genus, the workers of C. iberica forage and collect preys
individually and only rarely there is cooperation between more than one of
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them. Therefore prey size is limited to what a worker can carry by itself. The
workers are 4 to 7 mm long and the preferred prey size is 2-8 mm suggesting
that a worker usually carries an equivalent to its own size. In the case of Cata-
glyphis bicolor in Greece, where the weights have been measured, W ciiner et al.
(1983) have found that prey are smaller (5.8 mg) than workers (9.7 mg).

Table 3. Ant species taken to the nest by

Cataglyphis iberica workers in Bellaterra

(Barcelona, Spain) during the summer of

1985 (July 15 and 16, August 9 and 10, Sep-
tember 4 and 5).

Ant species N %
Messor barbarus 26 172
M. bouvieri 13 8.6
M. structor 4 2.6
Aphaenogaster senilis 15 9.9
Plieidole pallidula 38 252
Lasius niger 1 0.7
Tapinoma nigerrimum 12 7.9
Tetramorium caespitum 1 0.7
Myrmecina graminicola 8 53
Cardiocondyla elegans 1 0.7
Camponotus sylvaticus 1 0.7
C. foreli 12 7.9
Cataglyphis iberica 5 33
Hypoponera eduardi 1 0.7
Unidentified remains 13 8.6
Total 151

Because of the type of food gathered (insect bodies) the workers of Catagly-
phis iberica are not always succesful in their foraging. Considering foraging effi-
ciency as the percentage of the workers that return to the nest with a prey in
the mandibles in reference to the total number of collectors that return during
this time period (W eiiner et al. 1983, Betana et al. 1986), we obtain average
values of 27% (nest 4) and 16% (nest 5). These are definitively low values,
very similar to those obtained for Cataglyphis cursor by B etana et al. (1986).
Carroll and Janzen (1973) justify the low foraging efficiency of the insectivo-
rous ants in virtue of the unpredictability of their food source, location and quan-
tity. However, another species of the genus, Cataglyphis bicolor, wich is also zoo-
necrophagous shows efficiencies up to 90 % in Greece, but only of about 50 % in
Tunisia (W ehner et al. 1983). These variations within the same genus and
even the same species show that foraging efficiency is a highly variable para-
meter on wich many factors have an influence, especially the environmental
factors wich dictate the foraging activity (Cerda 1986), and the area, as far as
the richness of resources is concerned.
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In conclusion, CataglypJiis iberica gathers insect remains as food, staple and
this conditions great part of its foraging activity, both in the strategy of the
species and in the success of its outings. The fact that this ant displays its
maximum activity at the hours of greatest heat (with ground temperatures in
the sun of up to 60°C) allows it to avoid competition for these resources with
other species of the area that also use them, such as Aphaenogaster senilis.
The high temperatures may also favour the death of other insects, which can
be gathered advantageously by CataglypJiis, as MARSH (1985) suggests for ano-
ther ecologically similar species, Ocymyrmex barbiger.
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STRESZCZENIE

[Tytut: Sktad pokarmu Gataglyphis iberica (Em.) (Hymenoptera, Formicidae))

Pokarm G iberica badano 2 metodami: wykopujac komory zawierajace
odpadki pokarmu oraz odbierajac robotnicom pokarm przynoszony przez nie
do gniazda. Wyniki otrzymane tymi metodami wykazuja pewne réznice, prawdo-
podobnie wynikajgce gldéwnie z niejednakowego stopnia zachowania sig¢, jak
i mozliwosci identyfikacji, resztek pokarmowych pochodzacych z réznych
grup taksonomicznych.

G. iberica wystepuje w srodowiskach suchych o skapej roslinnosci, odzywia
si¢ martwymi stawonogami. Bobotnice furazuja pojedynczo, co ogranicza
rozmiary zdobyczy przynoszonej do gniazda (Fig. 2). Pokarm G iberica stano-
wig gléwnie inne gatunki mrowek (Fig. 3), wsérod ktorych najliczniejsze sa z ro-
dzaju Messor. W diecie tego gatunku duzy procent stanowiag takze inne grupy
owadow, jak: Hemiptera, Goleoptera, Orthoptera.

PE3IOME

[3arjiaBHe: cocTaB mmiu Gataglyphis iberica (Em.) (Hymenoptera, Formicidae))

ITiiTaHne C. iberica 6biJio HCClie/joBaHo 2 Mero*aMM: nyreM OTKanbiBatnia raeia,
coflepacamHx ocTaTKii rrmun, a TaioKe iryTeM oTOnpaHua y pa6oanx numu, KOTopyio
OHH HecyT B rae3go. nojiyaemrbie pe3yjibTaTbi HecKOJibKo omnaaioTca apyr OT apyra.
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Ho 310 npOHCTexaeT, BHAHMO, rjiaBHbiM o6pa30M H3 pa3HOH CTeneHH coxpaHHOCTH,
kak H BosmoxnoctH OlipeAcJieHHNl OCTEATKOB ITHIH, npOHCXOATUHX H3 pa3HbIX TaKCO-
HOVHHcKHX rpynn.

C. iberica BCTpeiiaeTCfl b xcepoTepMHbix SnoTonax co ckyahom pacTHTejibHOCTbio,
nmacTCH MepIBbiMH HjieHHCTOHomwiH.  PaGoHHe npiiHOCBT immy b rHe3Ao Ka>KAbH
caMOCTOHT¢gjibHo, nte orpaHH4HBaeT BejiHVHHy Ao6biHH (pnc. 2). nrauy C. iberica cocTa-
MtoroHHCJ TeHbi BHAbi H3 poAa Messor. 3HaHHTejibHbiH npoueHT b miraHHH o6cy>KAaeMO-

ro BHAa cocTaBliaiOT Taioxe Taicne rpyrrnbi HacexoMbix, icax: Hemiplera, Coleoptera,
Orthoptera.

lied aktor pracy — prof. dr B. Pisarski





