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abstract: The long-lost bee Chalicodoma pluto was found in the North Moluccas of Indonesia, 
and was discovered nesting communally in association with a tree-dwelling termite. Using their 

extraordinary mouthparts, females gather resin and wood and fashion these materials into galleries 
resistant to termite invasion. The first males known of the species were taken, and male territoriality 

was observed. 

Alfred R?ssel Wallace collected the female type of Chalicodoma pluto (Smith) (Hymenoptera: 

Megachilidae) in 1859, on Bacan, in the North Moluccas of Indonesia (Smith, 1861). The species, 
which is the world's largest bee (Michener, 1965), was previously known from only two specimens 

(Friese, 1909), and presumed extinct (Wells et al., 1983). In addition to their 39 mm length (Fig. 1), 
females are remarkable for their enormous, stag beetle-like mandibles and expanded labrum (Fig. 2), 
structures which have puzzled entomologists since the species was described, and which are shared 

with the few other members of the subgenus Eumegachilana (Michener, 1965). 
I rediscovered C. pluto on three Indonesian islands and found that it nests communally, apparently 

always within the inhabited nests of a tree-dwelling termite. The use of the huge female mouthparts 
was observed, males were taken, and male territorial behavior was recorded. 

I first located C. pluto on Halmahera in February 1981, in primary lowland forest about 8 km SE 

of Kampung Pasir Putih (0?57'N, 127?42'E). There I saw females repeatedly returning to a tree to 

gather resin. Field assistants helped me to follow C. pluto to its tunnels in the nest of a common 

arboreal termite, Microcerotermes amboinensis Kemner (Termitidae) (J. A. L. Watson, pers. comm.). 

Surveys for other nests were then carried out, and additional nests were located on Bacan, Halmahera, 
and Tidore, mountainous islands near the Equator in the North Moluccas. Despite an abundance of 

potential nesting sites, the bee appears to be rare. Local informants had never seen the bee prior to 

its rediscovery, although a specific folk epithet, o ?fungu ma k?ana, "king bee," is based on it. Intensive 

searches failed to locate C. pluto in substrates other than the termite nests, and it seems possible that 

the association is an obligate one. 

Chalicodoma pluto females harvest resin from vertical trunk fissures of a primary forest dipterocarp, 
which is probably Anisoptera thurifera Blanco (Bl.) (Taylor, 1980). The resin-collecting behavior 

provided an explanation for the bizarre structure of the labrum and mandibles. Facing upward, a 

female loosened resin with the mandibles, then scraped it up using the elongate labrum in the manner 

of a bulldozer blade. The ball of resin which formed was held in place between the tree and the labrum 

while being progressively enlarged. The process was repeated until a ball approximately 10 mm in 

diameter had been amassed. 

In addition to providing a surface against which resin was held as it was gathered, the labrum was 

observed to act as a lever, applying tension to a load in the mandibles and possibly helping to secure 

it during flight. 

Accepted for publication 1 September 1983. 
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Fig. 1. Dorsal view of a common honeybee worker, Apis mellifera L. (left) compared to C. pluto. 
The tridentate clypeus, white band on the abdomen, enormous mandibles and body size serve to 

distinguish the latter species. (Photographs by J. W. Porter.) 

Females brought wood to the nest in the form of cylindrical bundles of dried fibers, also carried 

between the labrum and mandibles. A waterproof mixture of wood fibers and resin, which hardens 

with time, was used to construct cells and tunnels. The termitary with which the bee is associated is 

made of carton, and completely conceals the bee nest. A single entrance hole provides access to the 

tunnels. 

When nests were dissected, no connections between C. pluto and termite tunnels were found. 

Moreover, the volatile poisons ether, ethyl acetate, and paradichlorobenzene that were introduced 

into the bee galleries did not kill the termites. 

Male bees are smaller (mean length 
= 23.4 mm, SD = 1.2 mm, n = 

6) than females, lack large 

mouthparts (Fig. 2), and have rufous, instead of white, pubescence. They were never seen gathering 

resin or wood, nor were they found within nest tunnels. Male territorial behavior was observed near 

the resin source and in the vicinity of a nest. Males perched head-up on a vine, and darted off to chase 

away an intruding male or to pursue a female. After such encounters the male returned to the vine. 

Males developed in smaller cells (approx. 15 x 27 mm) than did females (cell size approx. 19 x 

41 mm). Cells were lined with a continuous layer of wood fiber prior to pollen and egg deposition, 
and were reused after a new lining of resin and wood was installed over larval and adult excreta. 

Female cells were frequently but not always converted into male cells by the addition of a thick layer 
of resin and wood fiber to the inside. Since cell diameter decreased with each reuse, cells were ultimately 

abandoned, as they became too small for brood rearing. Hence, in four nests, an average of only 24% 

(range 15%?34%) of the cells contained live forms. The remainder, containing frass and excreta, were 

sealed with resin plugs. 
Chalicodoma pluto packs a moist mass of pollen and nectar at the base of the cell and lays the 9 

mm long egg horizontally on the pollen surface. The species is polylectic, gathering pollen from several 

plant species. Laboratory analysis of pollen taken from nests showed Myrtaceae to be the dominant 

type, with smaller percentages of other forms present (J. Muller, pers. comm.). 
Nest architecture was of the progressive form, with the youngest cells furthest from the entrance 
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Fig. 2. The gape of the mandible and the size of the labrum are considerably greater in females 

(left). Males of C pluto do not gather resin or participate in nest building. The long tongue (ca. 25 

mm in females) is visible below the labrum. Bar = 5 mm. 

(Stephen et al., 1969). The largest nest found contained 157 cells radiating horizontally from the more 

or less vertical central tunnel. This tunnel was 20-24 mm wide and spiralled vertically, both above 

and below the single entrance hole. There were 22 active cells, 3 open cells with pollen, and 132 sealed 

cells containing refuse. Six adult females were taken from this nest. 

Four smaller nests, of similar architecture, contained 4-49 cells (x 
= 

28, SD = 
20). Two of the four 

contained at least two adult females; the other two contained one female each. Seven nests were located 

in the course of the study and five were dissected. Because 2 of those 5 were taken in daylight, it is 

possible that some resident females were not in the nests. 

Although most other megachilids are solitary, the level of sociality attained by C. pluto is unclear; 

it is probably communal (Michener, 1974). Dissection of 4 females from the largest nest revealed that 

each ovary contained 3 ovarioles (as in all Megachilidae) and each bee had at least one maturing 

oocyte (mean oocyte length 
= 4.9 mm, SD = 

2.1, n = 
6). Thus, reproductive division of labor does 

not appear to be a characteristic of this species. 
Other nesting associations between bees and termites are known. For example, several stingless bees 

(Meliponinae) nest with termites (Wille and Michener, 1973), the euglossine bee Eufriesea laniventris 

builds resin within termite nests in Trinidad (Kimsey, 1982), and a solitary anthophorine bee, Cent ris 

derasa is associated with a West Indian Microcerotermes species (Bennett, 1964; Callan, 1977). C. 

derasa suffers considerable mortality due to termite invasion of brood cells, a liability which the 

hardened resin of C pluto resists. What advantage C. pluto derives from termite nest association is 

not yet understood, but it may be related to microclimate or protection from predators and parasites. 
acknowledgments: Supported by grants from National Geographic Society, with additional aid 

and equipment from Smithsonian Institution, Yale Peabody Museum, Harvard Herbaria and Coleman 

Company. Without the help and encouragement of Paul Taylor, this work would have been impossible. 
I thank J. R. and R. W. Matthews, C. D. Michener, G. C. Eickwort, and Chris OToole for reading 
the manuscript. Charles Remington alerted me to C. pluto and suggested that I watch for it. 



168 JOURNAL OF THE KANSAS ENTOMOLOGICAL SOCIETY 

Bennett, F. D. 1964. Notes on the nesting site of Centris derasa (Hymenoptera: Apoidea). Pan 

Pacific Entomol. 40:125-135. 

Callan, E. M. 1977. Observations on Centris ruffosuffosa Cockerell (Hymenoptera: Anthophoridae) 
and its parasites. J. Nat. Hist. 11:127-135. 

Friese, K. 1909. Die Bienenfauna von Neu-guinea. Ann. Mus. Natn. Hung. 7:179-288. 

Kimsey, L. S. 1982. Systematics of bees of the genus Eufriesea (Hymenoptera, Apidae). Univ. Cal. 

Pub. Ent. 95:1-125. 

Michener, CD. 1965. A classification of the bees of the Australian and South Pacific regions. Bull. 

Amer. Mus. Nat. Hist. 130:1-362. 

-. 1974. The Social Behavior of the Bees. Belknap, Cambridge. 

Smith, F. J. 1861. Catalogue of hymenopterous insects collected by Mr. A. R. Wallace in the islands 

of Bachian, Kaisaa, Amboyna, Gilolo and at Dory in New Guinea. Proc. Linn. Soc. Zool. 5: 

93-143. 

Stephen, W. P., G. E. Bohart, and P. F. Torchio. 1969. The Biology and External Morphology of 

Bees. Agriculture Experiment Station, Oregon State University, Corvallis. 

Taylor, P. M. 1980. Tobelorese ethnobiology. The folk classification of biotic forms. Ph.D. Thesis. 

Yale University. 

Wells, S. M., R. M. Pyle, and N. M. Collins (co-compilers). 1983. The IUCN Invertebrate Red Data 

Book. IUCN, Gland. 

Wille, A., and C. D. Michener. 1973. The nest architecture of stingless bees with special reference 

to those of Costa Rica. Rev. Biol. Trop. 21(suppl.):l-278. 


	Article Contents
	p. 165
	p. 166
	p. 167
	p. 168

	Issue Table of Contents
	Journal of the Kansas Entomological Society, Vol. 57, No. 1 (Jan., 1984), pp. 1-168
	Front Matter
	A Second Look at Queen-Forager Interactions in the Primitively Eusocial Halictid, Lasioglossum zephyrum [pp. 1-6]
	Larval Biology and Ecology of Photuris Fireflies (Lampyridae: Coleoptera) in Northcentral Florida [pp. 7-16]
	Non-Crop Grasses as Hosts for the Chinch Bug, Blissus leucopterus leucopterus (Say) (Hemiptera: Lygaeidae) [pp. 17-20]
	Extra-Phytophagous Food Sources of Hemiptera-Heteroptera: Bird Droppings, Dung, and Carrion [pp. 21-27]
	Food Preference, Growth, and Development of Larvae of the Driedfruit Moth, Vitula edmandsae serratilineella, Ragonot (Lepidoptera: Pyralidae) [pp. 28-33]
	The Pollen Preferences of Andrena (Melandrena) dunningi Cockerell (Hymenoptera: Andrenidae) [pp. 34-43]
	Responses of the Greater Wax Moth, Galleria mellonella L. (Lepidoptera: Pyralidae) to Continuous High-Frequency Sound [pp. 44-49]
	Morphology, Chemical Contents and Possible Function of the Tibial Gland of Males of the Costa Rican Solitary Bees Centris nitida and Centris trigonoides subtarsata (Hymenoptera: Anthophoridae) [pp. 50-54]
	Effects of Suspended and Deposited Volcanic Ash on Survival and Behavior of Stream Insects [pp. 55-62]
	Parasites of Larval Euxoa auxiliaris (Groté) and Peridroma saucia (Hübner) (Lepidoptera: Noctuidae) in Alfalfa Fields of Oklahoma [pp. 63-68]
	Life History of Forcipita loca (Homoptera: Cicadellidae) on Three Graminaceous Hosts, with Descriptions of the Immature Stages [pp. 69-78]
	Assessment of European Corn Borer (Lepidoptera: Pyralidae) Impact on Grain and Silage Yield in Three Areas of Eastern South Dakota [pp. 79-83]
	Larval Parasitism of Psilocorsis spp. (Lepidoptera: Oecophoridae), Leaftiers of Central Missouri Oaks [pp. 84-91]
	Associations of Halictid Bees with the Nematodes, Aduncospiculum halicti (Diplogasterida: Diplogasteroididae) and Bursaphelenchus kevini (Aphelenchida: Aphelenchoididae) [pp. 92-99]
	Density-Dependent Responses in Laboratory Populations of European Corn Borer Larvae [pp. 100-104]
	Male Social Wasps Fail to Recognize Their Brothers (Polistes fuscatus, Hymenoptera: Vespidae) [pp. 105-110]
	Diel Differences in Foraging in Two Ant Species (Hymenoptera: Formicidae) [pp. 111-118]
	A Revision of the Genus Priapismus Distant (Hemiptera: Pentatomidae) [pp. 119-126]
	A Revised Key to the Species of Culumana (Homoptera: Cicadellidae: Gyponinae) and Descriptions of Two New Species [pp. 127-129]
	Hygrotus berneri, a New Water Beetle from Florida (Coleoptera: Dytiscidae) [pp. 130-133]
	Nesting Biology of the Southern Yellowjacket, Vespula squamosa (Hymenoptera: Vespidae): Social Parasitism and Independent Founding [pp. 134-151]
	Short Communications
	Why Can Mole Crickets Stung by Larra Wasps (Hymenoptera, Sphecidae: Larrinae) Resume Normal Activities? The Evolution of Temporary Paralysis and Permanent Deactivation of the Prey [pp. 152-154]
	Status of Biotype-E Greenbugs (Homoptera: Aphididae) in Kansas, Nebraska, Oklahoma, and Northern Texas during 1980-1981 [pp. 155-158]
	Karyotypes of Three Species of Halictidae (Hymenoptera: Apoidea) [pp. 159-161]
	Origin and Chemistry of the Secreted Nest Entrance Lining of Halictus hesperus (Hymenoptera: Apoidea) [pp. 161-165]
	Chalicodoma pluto: The World's Largest Bee Rediscovered Living Communally in Termite Nests (Hymenoptera: Megachilidae) [pp. 165-168]

	Back Matter



