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ABSTRACT Bombus vetustus п. sp. is based оп а Miocene fossil from the Soviet Far East. 

The specimen is а male and differs fют recent Boтbus males in having more long hair оп 

the hind tibia, as well as in other features. Comparative comments list other species о! fossil 

Вoтbus. There are also chronological and geographical comments оп fossil bees in general. 
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TНIS IS AN ACCOUNT of а fossil ЬитЫе Ьее col­
lected Ьу A.P.R. in the Pacific Maritime U.S.S.R. 
It is а male that cannot ье identified with any other 
species of BoтЪиs, but сап ье placed more pre­
cisely among the species of Bombus than any other 
fossil Bombus. 
ТЬе fossil was preserved in diatomites of the 

Botchi Formation from the upper ЬаН of the Mio­
cene period. ТЬе deposits accumulated in а lake 
that existed in an active volcanic area and are now 
exposed оп the left bank of the Botchi River at the 
mouth of the Mulpa River, 25 km from Grossev­
itchi Village оп the western coast of the southern 
part of the Tatar Strait (Northern Sikhote-Alin 
Mountains, Sovetsko-Gavanskiy District, КЬаЬа­
rovsk Region, U.S.s.R.). ТЬе fossil-bearing locality 
was described Ьу Akhmetjev (1973). It yielded var­
ious plants (Akhmetjev 1973), fishes (undescribed), 
Crustacea (undescribed), and insects. Among the 
latter, the most common are caddisflies (178 spec­
imens found, mostly larval cases [Sukatsheva 1982]). 
There were also 35 Diptera, 12 Heteroptera, 5 Но­
moptera, 5 Hymenoptera (1 Ьее described here, 2 
Eumenidae, 2 Pamphiliidae [Rasnitsyn 1983]), 3 
beetles, 1 roach, and 1 Neuropt~ra. 

ВотЬu, vetustus, New Species 

Туре Material. HOLOTYPE: #2054/229, part 
and cdunterpart impressions of the whole Ьее in 
the Paleontological Institute, U.S.S.R. Academy of 
Science, Moscow. 

Etymology. From Latin, vetustus, old. 
Preservation. ТЬе fossil Ьее fooks like an insect 

long treated Ьу КОН, or partly decomposed оп 
quiet water, with the abdomen inflated so that the 
sclerites are separated and body parts and ар­
pendages partly displaced (Fig. 1-4). ТЬе complete 
absence of the genitalia and associated structures 

•Paleontological Institute. U.S.S.R. Academy of Sciences, Prof­
soyuznaya ul. 123, 117868-7 Moscow, U.S.S.R. 

, Snow Entomologica! Museum, Vniversity of Kansas, Law­
rence, Капо. 66045-2119. 

is enigmatic. Their full discoloration hardly seems 
likely. Even if the Ьее were а female, one would 
expect some dark coloration to represent the sting 
and associated structures. Otherwise the preser­
vation i8 excellent, with еасЬ Ьаи seen оп Боте 
parts of the body and appendages (although hair 
branching is probably not preserved). 

Morphological Observations. (Fig. 1-8) Меа­
surements (in тт): body length as preserved, 19.2; 
Ые size possibly аЬои! 16. Fore wing length, 10.4; 
head length (height), about 3.8; antennomeres 1­
10, lengths 1.4, 0.2, 0.3, 0.3, 0.4, 0.5, 0.5, 0.4, 0.4, 
and 0.4 тт re8pectively; ultimate one, 0.6. Fore 
femur length, 1.9; fore tibia, 1.8; basitarsus, 1.6; 
midleg equivalents 2.7,2.7,2.2, respectively; hind 
leg equivalents 2.9, 3.9, 2.2, respectively; remain­
ing hind tarsa! segments 0.6,0.4,0.3, and 0.8. ТЬе 
distended metasoma exaggerates the original size 
of the insect. No color pattern of the hairs i8 evident 
although those of the head and thorax are very 
dark. ТЬе Бтаll stigma (Fig. 5) suggests that this 
is not one of the common groups of short-tongued 
bees. ТЬе small head suggests that it is not а еи­
cerine Ьее such as Tetralonia. This and other an­
thophorids ordinarily Ьауе basitibia! plates, which 
are completely absent in the fossil. That it is а male 
Bombus i8 indicated Ьу the smaJl head, long scape 
(unlike Tetralonia), the slender hind femur (Fig. 
6), the apparently long malar area (not indisput­
аЫе, because the preservation of the head is not 
optimal), the stigma, and wing venation. In Psi­
thyrus, the оп!у other bombine genus, the hind 
tibia is covered with 8hort, dark hairs rather than 
!ong hair8 as in the fossil. ТЬе small first metasomal 
tergum of BoтЪиs, largely vertical with only а 
short horizontal surface, cannot ье indisputably 
recognized although there is space for it; assuming 
its presence, there are seven metasomal terga, as 
in males. ТЬе distal wing venation is badl} faded 
and largely invisible in the photographs; the draw­
ings show it better although soте features (the арех 
of the marginal сеВ, part of the second transverse 
cubital vein) are not preserved at аll. ТЬе largely 
longitudinal and sigmoid first transverse сиЬНаl 
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Fig. 1 and 2. В. vetustus, ho)otype, part and counterpart impressions. (1) Dorsal and right side view of the 
fossil . (2) Ventral and left side vie\v. 
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Fig. 3 and 4. В. vetustus, holotype, outlines corresponding to Fig. 1 and 2. ТЬе scale liпе represents 1 ст. 
(Drawings Ьу A.P.R.) 
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Fig. 5. В. vetшtus, holotype, stigma from counterpart impression. 

vein (second free abscissa of Rs in termino!ogy of 
Michener [1944]) is partially detectable and is char­
acteristic of Bombu.s. 
А possible problem is presented Ьу а minute 

s!ender object at the !ower end of the head. It is 
possibly divided into three or four segments, sug­
gesting а pa!pus. The tota! !ength is about as !ong 
as опе of the !arger f1agellar segments. If it were 
the minute and delicate pa!pus, other parts of the 
proboscis shou!d Ье visible near it. In fact , the pro­
boscis is probably in its norma! resting position and 
unidentifiable among the !egs under the head and 

thorax. Ош interpretation is that the "pa!pus" rep­
resents debris of some sort. 

As to characters re!ative to recent species of 
Bombu.s, В. vetustus differs from modern ma!es in 
the rather !ong hairs over much of the outer surface 
of the hind tibia. In тапу Bombu.s ma!es, there is 
а smooth or sparse!y haired area оп the tibia, re­
sembling а corbicu!a (Sakagami & Но 1981). How­
ever, as shown Ьу those authors, some species such 
as В . mendax Gerstacker, В. рототuт Panzer, and 
В. edwardsi Cresson have the tibia! surface uni­
formly hairy. In these species, however, the long 

Fig. 6. В . vetustus, holotype, right hind leg. 
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hairs are primarily marginal. The hind НЫа of В. 
vetustus i8 rounded at the арех and thus 8haped 
ав in В. mendax, В. edwardsi, and В. schrencki 
Morawitz, as illustrated Ьу Sakagami & Ito (1981). 
Most male Вотbuв Ьауе the hind tibial арех sub­
truncate. ТЬе hind basitarsus of В. vetustus Is fully 
as wide ав the tibia, at the арех produced beyond 
the Ьаве of the second tarsal segment. In тов! male 
Вотbuв, it is distinctly narrower than the basitar­
вив, often produced and angulate somewhat Ье­
yond the Ьаве of the second segment. In response 
to our questions, М. Ito has pointed ои! that es­
pecially in В. exul Skorikov (but also lп В. mendax), 
the hind basitarsu5 is about as Ьюаd ав the нЫа. 
It is truncate at the арех and does по! extend 00­
yond the Ьаве of the second segment in both species 
and lп В. rufocinctus Cresson. In these recent spe­
cies the basitarsus i5 somewhat narrower а! the арех 
than in the mlddle, whereas in В. vetustus the distal 
half вееrns to Ье about раса1lеl sided. ТЬе lower 
ЬаН of еасЬ 6.agellar segment is covered with smaH 
circular sensi1la (Fig. 8), as lп В. rufocinctus. In 
тапу other species, висЬ вепвillа асе smaller 50 that 
the difference OOtween иррес and lower surfaces 
is less obvious. 
ТЬе fol1owing асе comments оп other fossi1 Вот­

buв. ТЬе species included lп Вотbuв Ьу Zeuner & 
Manning (1976) in their review of fossil bees are 
В. crassipes Novak, В. abavus Heer, В. jlorissan­
tensis (Cockerell), and В. proavus Cockerel1. Only 
the last was considered to Ье а Вотbuв Ьу Cock­
есеll (1931), who OOlieved that the others were 
elther not Вотbuв ос were too poorly preserved 
and described for placement in Вотbuв. His vlew 
seems qulte justified. В. proavus was from the Мlо­
сепе of Washington State. It was significantly larg­
ес than В. vetustus and is рсоЬаЫу а female. Our 
fossi1 differs from В. proavus and тов! recent Вот­
bus in that the second submarginal сеll, оп the 
marginal сеН, is shorter than the third. 

Bombus luianus Zhang (1990) from the Miocene 
of Shandong Provlnce, сы1a,' 18 also а true Вот­
buв, apparently а female. It agrees with В. vetustus 
lп the abovementloned wing character, Ьи! веетв 
to dlffer in the тосе truncate stigma. Most of the 
other characters that might differentiate it from В. 
vetustus probably уасу вехиаllу; по legltimate 
comparison сап Ье made lп such characters 00­
tween the female В. lишnus and the male В. ve­
tustus. 

Bombus pristinus Unger (1867) fюm the Mio­
сепе of Euboea Island, Ссеесе (а species missed 
Ьу Zeuner & Mannlng [1976]) was represented Ьу 
а single forewing that 1в suggestlve of Вотbuв, Ьи! 
Ьав а тисЬ enlarged second submarginal сеll, un­
like recent ос other fossil Вотbuв. АddШопаl in­
(остаНоп оп this site is рюvidеd Ьу Bachmayer 
et al. (1971). Incidentally, Unger attributed the 
species to Regenhofer who, however, appears по! 
to Ьауе wrltten the comments or prepared the Н­
lustration lп Unger's work; we conclude that the 
пате must Ье attributed to Unger. 

Fig. 7 and 8. В. vetustus, ho!otype. (7) Segments 2­
5 of right antenna from below. ТЬе dotted Hne represents 
the Hne between segments 4 and 5 from the dorsa! side, 
ав seen in the counterpart. (8) Segments 2-7 of !eft an­
tenna based оп both part and counterpart. (Drawings Ьу 
А.РЯ.) 

Comments оп Chronology and 

Geography оЕ Fossil Bees 


А Ьее Is known from the Paleocene of Menat, 
France (Piton 1940); the age of the insectiferous 
bituminous shales of Menat 1в from Russel (1967). 
Plton's crude drawing of ProЬombus hirsutu8 shows 
по corbicula оп the hairy hind НЫа; the metasoma 
Ьав six segments and suggests а female Ьи! the 
antennae are shown as 14-segmented (1); the wing 
venation is badly mlsinterpreted but Ьав воте 
Bombus-like features; ав drawn, it differs lп other 
ways fют that of апу Ьее. Nonetheless, the fossil 
was obviously that of а Ьее, apparently not а Вот­
bus and not similar to В. vetustus. А number of 
Upper Еосепе Ьеев are known from the Baltlc Ат­
ber as indicated Ьу Zeuner & Manning (1976). 
Otherwise, most ООе fossi1s асе more recent. 

There is опе exception, however-Trigona (Tri­
gona) prisca Michener & Grimaldi (1988a,b), de­
scribed from the Upper Cretaceous of New Jersey. 
ТЬе age of the атООс in which it was found needs 
vеrШсаtiоп. ТЬе origin of the атООс was indicated 
Ьу its (old) laOOl. ТЬе chemical and physical attri­
butes of the amOOr were similar to those of amber 
recently taken from stratigraphically known late 
Cretaceous sites in New Jersey. Although the Ьее 
was very simi1ar to recent neotropical species, the 
amOOr did not соте from neotropical leguminous 
tree sources, like that from the Dominican Repub­
Не or southern Mexico; it was from araucariaceous 
conifers висЬ as grew in the late Cretaceous in New 
Jersey. Details are presented Ьу Grimaldi et al. 
(1989), and they support the Cretaceous age for 
the specimen based оп similarity to known Cre­
taceous amber from New Jersey. 

Nonetheless, because of the numerous other in­
sects likely to 00 Tertiary in age associated with 
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the Trigona, A.P.R. in particular believes that this 
piece of amber must Ье of more recent age. Thanks 
to D. А. Grimaldi, A.P.R. was аЫе to study the 
block containing the Trigona; like Grimaldi et al. 
(1989), Ье found numerous insect remains in it, 
including remnants of three stingless bees (possibly 
conspecific), оnе emesine bug nутрЬ (Heterop­
tera: Reduviidae), оnе acalyptrate Ну identified as 
а milichiid Ьу Grimaldi, and four wings of оnе or 
more specimens of higher termites (those having 
only two veins along the costal wing margin and 
thus belonging to Termitidae or Rhinotermitidae). 
Such termites are otherwise unknown before the 
late Еосеnе (Baltic amber). Similar fossils from 
stratigraphically dated amber are badly needed to 
verify or reject the Cretaceous age of Trigona pris­
са. 

А comment about the taxonomic placement of 
Trigona prisca is appropriate here. Since contrib­
uting to the Michener & Grimaldi (1988а,Ь) papers, 
C.D.M. has studied the classification of Meliponi­
пае in greater detail (Michener 1990). His current 
view is that because of rampant convergence in 
external characters in various meliponine groups, 
the true position of Т. prisca must Ье viewed as 
dubious, еуеn though it was originally placed in 
Trigona s. str. with which it agrees in toothed таn­
dibles and other external characteristics except the 
probably simple hairs of the posterior margin of 
the hind tibia. In the latter feature it resembles the 
Oriental subgenus Lepidotrigona and perhaps 
Papuatrigona. Thus, there is nothing in its external 
characters to exclude it from the genus Trigona in 
spite of its antiquity. ТЬе problem is that the same 
сап Ье said of the African genus Dactylurina, yet 
the worker gonostyli and male genitalia, both ех­
posed only Ьу dissection, show that Dactylurina is 
only distantly related to Trigona, but belongs to а 
group of African genera. Presumably Dactylurina 
and Trigona Ьауе converged in external features. 
(Dactylurina does not Ьауе toothed mandibles and 
other features of the subgenus Trigona s. str.) ТЬе 
problem is accentuated Ьу the realization that in 
the Cretaceous when Т. prisca was living, its 10­
cation (New Jersey) was not far from Africa, where 
Dactylurina now lives. 
ТЬе geographical distribution of Ьее fossils also 

has some potentially interesting aspects. ТЬе Ьее 
fossil record has Ьееn reviewed Ьу Zeuner & Маn­
ning (1976); only а few fossils are not included 
there. Such additions to their treatment соте fюm 
Paleocene of Menat, France (Piton 1940); Oligo­
сеnе of Ruby River, Montana (Becker 1961, 1965; 
for dating see Wilson [1978]); the Miocene of Kumi, 
Greece (Unger 1867, Bachmayer 1971); Bohemia 
(Riha 1973); Caucasus (undescribed specimens in 
the Paleontological Institute in Moscow); Soviet Far 
East (the specimen described here); Iki Island, Ja­
рап (Fujiyama 1970); and Shandong Province, Chi­
па (Zhang 1989а,Ь; 1990); also from Quarternary 
copal of unknown origin (Моше & Camargo 1978). 
Taking аВ the data into consideration we note that 

the overwhelming majority of the fossil bees соте 
from Europe west of 250Е, from eastern China, 
and from central and western North America. Al­
though not аВ other areas are explored for Tertiary 
insects well enough to consider the absence or rare­
ness of bees as meaningful, some negative data 
seem worth mentioning. In particular, their ех­
treme rareness in the rich Caucasian Miocene in­
sect faunas and in Paleocene to Miocene faunas 
from the Soviet Far East, and their complete аЬ­
sence from the intervening area (which yielded 
several inferiorly ranked Tertiary insect assem­
blages) imply that аВ this territory was poorly рор­
ulated Ьу bees during the Tertiary. ТЬе reason for 
this deficiency is obscure; accidents of fossilization 
rather than lack of bees are probably the expla­
nation. 
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