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The Extinct Fauna of Stingless Bees
(Hymenoptera: Apidae: Meliponini)

in Dominican Amber: Two New Species and
Redescription of the Male of Proplebeia

dominicana (Wille and Chandler)

JOÃO M.F. CAMARGO,1 DAVID, A. GRIMALDI,2 AND SILVIA R.M. PEDRO3

ABSTRACT

Seventeen specimens of Meliponini in Dominican Republic amber were studied, including
eight workers of Proplebeia dominicana and four males, presumably of this same species.
Detailed descriptions of two new species, placed tentatively in Proplebeia, are included. Char-
acters of the male (mainly shape of sterna 5 and 6) corroborate the hypothesis that Proplebeia
constitutes a distinct branch within the lineage of Neotropical Plebeia (s.s.). We discuss pos-
sible phylogenetic affinities among Plebeia, Proplebeia, and Nogueirapis silacea, the latter in
amber from Chiapas, México.

INTRODUCTION

Dominican amber is renowned for the
great diversity of organisms in it, and one of
the most common insects is a stingless bee,

1,3 Departamento de Biologia, Faculdade de Filosofia, Ciências e Letras de Ribeirão Preto—USP, Av. Bandeirantes,
3900, 14040-901—Ribeirão Preto, SP, Brasil (JMFC is CNPq fellow researcher, Proc. 300014/84-8 RN); e-mail:
jmfdcama@usp.br/jmafcama@ffclrp.usp.br

2 Curator, Division of Invertebrate Zoology, American Museum of Natural History. e-mail: grimaldi@amnh.org

Proplebeia. Only one species, P. dominicana
(Wille and Chandler), has been described,
probably because the other meliponines in
this amber are so rare and morphologically
similar to P. dominicana as to have escaped
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notice. Only Michener and Poinar (1996)
mentioned the existence of other undescribed
species. Indeed, our description of the puta-
tive males of P. dominicana and two new
species is based on nine specimens out of
several thousands of Proplebeia examined
over the past decade by Grimaldi. The abun-
dance and manageable size of amber Prople-
beia have made them favored subjects for
studies on internal ultrastructural preserva-
tion (Grimaldi et al., 1994), DNA, and other
macromolecules (Cano et al., 1992a, 1992b;
Walden and Robertson, 1997; Stankiewicz et
al., 1998). Proplebeia is certainly one of the
most intensively studied of all fossils, but
discovery of very similar species indicates
that even such fundamental aspects as iden-
tity and diagnosis, as well as phylogenetic
relationships, require clarification. The nu-
merous studies cited above and below pre-
sumably refer to P. dominicana, since the
new species constitute less than 0.1% of all
stingless bees found in Dominican amber.

Proplebeia dominicana was originally
placed by Wille and Chandler (1964) in the
genus Liotrigona, a modern group endemic
to Africa and Madagascar (Moure, 1961;
Moure and Camargo, 1978; Michener, 1982,
1990; Brooks and Michener, 1988). Moure
and Camargo (1978), using the original de-
scription of P. dominicana and a superficial
examination of some specimens (probably a
distinct species), suggested the inclusion of
P. dominicana in the Neotropical genus Ple-
beia (s.s.). Michener (1982), who examined
98 specimens and compared them with Ple-
beia and Liotrigona, did not find derived
characters (synapomorphies) to support plac-
ing P. dominicana in one of these two gen-
era. In order to avoid taxonomic ‘‘artificial-
ities,’’ he proposed a new subgenus for this
species: Proplebeia, at that time subordinate
to Trigona (s.l.). The name proposed by
Michener reflected his belief in a close re-
lationship between Proplebeia and Plebeia
(s.s.): ‘‘. . . The placement of Proplebeia near
Plebeia by Michener (1982) still seems rea-
sonable’’ (Michener, 1990: 107). Michener
(1990) also described other characters from
the sting apparatus of P. dominicana, which
are shared with American genera and not
with Liotrigona or any other African group.

Michener and Poinar (1996) superficially

described male specimens, presumably of P.
dominicana (in Poinar’s personal collection,
numbers H10-52 and H10-94).

In the present paper new data on workers
and putative males of P. dominicana are pre-
sented with the description of two new spe-
cies.

MATERIALS AND METHODS

Seventeen pieces of Dominican Republic
amber, each containing one specimen of Me-
liponini, except the piece AMNH-DR-14-
1439 with one complete specimen and two
fragments, were examined. The pieces are
deposited in the American Museum of Nat-
ural History (AMNH—14 pieces), and in the
Natural History Museum of the University of
Kansas (3 pieces). All specimens came from
commercial dealers who exclusively market
Dominican amber. As such, it is impossible
to know the exact mine from which any one
piece originated. Copal—hardened resin
from modern trees, only several years to sev-
eral thousand years old—occurs in the Cotui
region of the Dominican Republic, but this
material is visually very obvious and no me-
liponines have ever been found in it. It is
derived from the living tree Hymenaea cour-
baril, which occurs throughout the Caribbean
and Central America. True amber, which is
usually darker, harder, and much more po-
lymerized and inert than copal, comes from
mines in the Cordillera Septentrional just
north and east of Santiago. It is derived from
an extinct Hymenaea species possibly most
closely related to the east African species H.
verrucosa.

Unfortunately, published ages of Domini-
can amber have been unnecessarily confused.
Earlier publications have claimed the mate-
rial to be between Lower Miocene (ca. 23
Ma) to even Upper Eocene (ca. 40 Ma) in
age (e.g., Poinar and Hess, 1982; Poinar,
1994a). In particular, mines from the La Toca
region have been claimed to be older (Eo-
cene) than other amber deposits in the Do-
minican Republic (Lambert et al., 1985), but
this dating is based on molecular analyses of
the amber, which have been shown to be er-
roneously interpreted (Grimaldi, 1995). In re-
ality, based on the most comprehensive
stratigraphic study done thus far (Iturralde
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and MacPhee, 1996), Dominican amber is
from the lower part of the Mid Miocene to
the uppermost part of the Lower Miocene,
ca. 15–20 Ma. This date is corroborated by
the apparent recency of organismal inclu-
sions, which are not as plesiomorphic as
most species preserved in older, Eocene am-
ber from the Baltic (e.g., Grimaldi, 1995, for
Diptera; Engel, 2000, for bees). Also, com-
prehensive unpublished analyses using py-
rolysis-gas chromatography (Shedrinsky and
Grimaldi, unpubl.) show no consistent vari-
ation in Dominican amber regardless of mine
source, suggestive of origins that are botan-
ically identical and contemporaneous.

Despite an age that is younger than pre-
viously believed, Dominican amber remains
a very significant source of fossil insects, one
reason being its preservative qualities—
probably better than any other amber (Gri-
maldi et al., 1994). Proplebeia bees in this
amber have been found with intact internal
organs (including crops filled with pollen), as
well as subcellular (ultrastructural) details.
Dominican amber is also the only significant
source of Cenozoic insect fossils in the Ca-
ribbean, and has revealed startling examples
of extinctions in this region, of which the
meliponine bees are a prime example.

The specimens were prepared according to
the procedures in Grimaldi (1993). Drawings
were made with the aid of a Wild M5A and
camera lucida with magnification up to
1063. Measurements were taken with an oc-
ular reticule and are presented in millimeters.
Morphological terminology follows Miche-
ner (1944, 1990) and Camargo et al. (1967).
The term mesosoma refers to the usual seg-
ments of thorax plus the first abdominal seg-
ment, the propodeum. Segments 2–9 of the
abdomen are referred to as 1–8 of the me-
tasoma (T1 5 second abdominal tergum, S1
5 second abdominal sterna, etc). The legs
are indicated with Roman numerals: I, II, III.
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SYSTEMATICS

GENUS PROPLEBEIA MICHENER
Figures 1–22

Trigona (Proplebeia) Michener, 1982: 44. Type-
species Trigona (Liotrigona) dominicana Wille
and Chandler, 1964, by original designation.

DIAGNOSIS: Small bees; body length 2.0–
4.4 mm. General body form, legs and pattern
of wing venation as in Plebeia (s.s.). Differs
from Plebeia principally by broad, smooth,
depressed posterior margin of the inner sur-
face of tibia III (2⁄7 to ⅓ the width of keiro-
trichiate area; in Plebeia ca. 1⁄6 to 1⁄5), rastel-
lum with 7–9 long, cylindrical, spinelike
hairs, and S6 of male with long, broad me-
dian projection (in Plebeia, the projection of
S6 reduced or absent).

Proplebeia dominicana (Wille and
Chandler)

Figures 1–7, 9

Trigona (Liotrigona) dominicana Wille and Chan-
dler, 1964:187–195 (tax., description).

Trigona (Hypotrigona) dominicana; Morris, in
Zeuner and Manning, 1976: 256 (fossil review).

Trigona dominicana; Wille, 1977: 44 (fossil re-
view, tax. notes); 1979: 269 (tax. notes). –
Michener, 1979: 322 (biogeogr., tax. notes).

? Trigona (Plebeia) black species; Wille, 1979:
269 (tax. notes).

Plebeia dominicana; Moure and Camargo, 1978:
563–564 (tax. notes, new combination).

Trigona (Proplebeia) dominicana; Michener,
1982: 37–45 (not published in this form but
stated to be a Trigona; tax. notes, new subge-
nus).

Trigona A, B, C; Michener, 1982: 41–42 (tax.
notes).

Proplebeia dominicana; Camargo et al., 1988:
153 (biogeogr. notes). – Camargo, 1989: 44
(tax. notes). – Michener, 1990: 87, 95, 105–107
(tax. notes, phylogeny). – Ayala, 1992: 60 (bio-
geogr. notes). – Roubik, 1992: 499, 503 (figs.
tibia). – Cano et al., 1992a: 249–251 (DNA);
1992b: 619–622 (RNA). – Poinar, 1992: 466–
468 (resin collection); 1994a: 537-538 (DNA);
1994b: 73–75 (fossil review, symbiotic and par-
asitic associations). – Grimaldi et al., 1994: 12–
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Figs. 1, 2. Proplebeia dominicana; 1. male, specimen AMNH-DR-14-1178; 2. worker, specimen
AMNH-DR-14-1111. Scale 5 1.0 mm.
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14 (electron microsc.). – Grimaldi, 1996a: 72–
73 (electron micrography); 1996b: 118 (figures,
paleoecology). – Michener and Poinar, 1996:
360–361 (fossil review, tax. notes, description
of male P. dominicana). – Walden and Robert-
son, 1997: 1075–1077 (DNA). – Carpenter and
Grimaldi, 1997: 6 (biogeogr. notes). – Stan-
kiewicz et al., 1998: 642–645 (preservation in
resin).

DIAGNOSIS: Worker. Body length ca. 3.0
mm; forewing length 2.50-2.75 mm; malar
area short, ca. ½ the diameter of scape; yel-
low stripe on parocular areas extending
above the antennal alveolus; emargination
between mandibular denticles deep. Male.
Integument black, smooth, and shiny; body
length ca. 3.68 mm; flagellomeres ca. 1.73
longer than wide; S6 with long, wide, me-
dian projection, enlarged and bifid apically;
S7 with a row of long hairs along the distal
margin; gonostyli long, slender, and slightly
broadened at apex.

The species was interpreted based on the
original description of Wille and Chandler,
which is very detailed in relation to both su-
praspecific and specific characters, and also
on additional data provided by Michener
(1982). Wille and Chandler presented the
measurements, except length of the body and
forewing, in units of the eyepiece reticle and
there is no indication of the index of con-
version into millimeters. In his 1979 paper
(p. 269), Wille presented the conversion into
millimeters of the depressed posterior rim
and keirotrichiate area width of tibia III as 3:
9 units 5 0.099: 0.297 mm, which is obvi-
ously wrong. If the same proportion is ap-
plied to the head width, we have 72 5 2.376
mm (!), which is only a little shorter than the
length of the forewing (2.60 mm). However,
in another text Wille (1964) indicated on
page 123 (footnote) a conversion factor of 1
unit 5 0.017 mm, which results in measure-
ments more similar to ours and which were
used for comparisons in this study (table 1).

Color of integument, punctation, pubes-
cence, and size of the specimens examined
agree perfectly with the description of Wille
and Chandler. The yellow stripes on the sides
of the mesoscutum (0.06 mm wide) are clear-
ly visible only in specimen DR-14-1179; on
the scutellum it is not possible to distinguish
a yellow stripe in any of the specimens; thin

layers of air bubbles, striations, or the posi-
tion of cuts in the amber piece hinder a cor-
rect judgement. Also, specimen DR-14-1173
is too deformed and discolored. The yellow
maculations in the lower parocular areas,
clypeus, and supraclypeal area are clearly
visible (fig. 2) in all specimens exactly as
described and illustrated by Wille and Chan-
dler.

There is disagreement between our speci-
mens and some structural characters men-
tioned by Michener (1982): the rastellum
comprises seven to nine long, well differen-
tiated, and apparently cylindrical bristles (ca.
0.09–0.10 mm), concentrated in the anterior
corner of the inner side of the distal border
of tibia, behind the tarsal articulation (fig. 4);
the penicillum (fig. 3) is normal as in Plebeia
(s.s.) and Nogueirapis, and it is not as long
and parallel to the longitudinal axis of the
tibia as was indicated by Michener (1982).
In the less deformed specimens it is possible
to see that the propodeum is not as vertical
as it seems in the drawing presented by
Michener (1990: 105, fig. 83), the slope be-
ing gentle as in Plebeia (s.s.). The width of
the keirotrichiate area, measured approxi-
mately at the middle of the tibia (specimen
DR-14-1175), is 0.20 mm and the bare, de-
pressed posterior rim is 0.06 mm wide. The
limit between the keirotrichiate area and the
depressed posterior rim is clearly defined by
a step (fig. 4). The malar area is not linear,
its length being approximately equal to half
the diameter of the scape.

Wille (1979: 269) referred to some black
specimens as Plebeia (s. s.). Michener (1982:
41), who examined these same specimens,
considered them to be Proplebeia, possibly
a species distinct from P. dominicana. How-
ever, Michener and Poinar (1996: 354) re-
ferred to them only as color morphs of P.
dominicana. We examined the specimens
mentioned by Michener (1982, Trigona A,
B, C, specimens of Kansas University, Brod-
zinsky coll.) and consider them conspecific
with P. dominicana.

DESCRIPTION: Male. Based on specimen
DR-14-1178, and details of genitalia and pre-
genital sterna of DR-14-954. Amber piece
DR-14-1178 was cut in right angles that al-
lowed examination in several positions.
There are some bubbles, fractures, and fis-
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TABLE 1
Measurements (mm) of Select Specimens of Proplebeia dominicana

Holotype measurements are from the original descriptions by Wille and Chandler (1964).

Male DR-14-1178 Worker DR-14-1111 Holotype, worker

1. Head width
2. Head length
3. Mesosoma width
4. Tergum 2 width
5. Eye length
6. Eye width
7. Upper interorbital distance
8. Maximum interorbital distance
9. Lower interorbital distance

1.31
1.00
1.28
0.98
0.84
0.40
0.75
0.78
0.50

1.30
1.02
—
—

0.84
0.36
0.84
0.89
0.68

1.22 (72)
—
—
—

0.80 (47)
—

0.76 (45)
0.82 (48)
0.65 (38)

10. Clypeus length
11. Clypeus width
12. Clypeocellar distance
13. Malar area length
14. Interalveolar distance
15. Alveolus diameter
16. Alveolorbital distance
17. Scape length
18. Scape width
19. Length of pedicel plus flagellum

0.34
0.48
0.64

linear
0.13
0.14
0.10
0.38
0.08
1.66

0.23
0.54
0.70
0.04
0.16
0.14
0.16
0.40
0.08
—

—
—
—

0.05 (3)
0.15 (9)
0.12 (7)
0.17 (10)

—
—
—

20. Alveolus-lateral ocellus distance 0.55 0.58 0.65 (38)
(lateral ocellus?)

21. 1st flagellomere length
22. 2nd flagellomere length
23. 3rd flagellomere length
24. 3rd flagellomere diameter
25. Distance between lateral ocelli
26. Median ocellus diameter
27. Ocellorbital distance
28. Scutellum length : width
29. Mesoscutum length
30. Marginal cell length

0.16
0.15
0.15
0.09
0.34
0.14
0.11

0.28:0.50
—

0.91

—
—

0.08
0.08
0.26
0.11
0.18

0.26:0.44
0.80
0.92

—
—
—
—
—

0.10
0.17 (10)

—
—
—

31. Marginal cell width
32. Forewing length

0.20
2.75

0.21
2.68

(1tegula 3,12)

—
2.60

33. Forewing width
34. Tibia III length
35. Tibia III width
36. Basitarsus III length
37. Basitarsus III width
38. Hamuli
39. Pterostigma length: width
40. 1st abscissa of M
41. 1st abscissa of Cu
42. Rs 1 M 1 2nd abscissa M
43. Total body length

0.96
0.92
0.30
0.52
0.12
5–6

0.44:0.12
0.38
0.54
0.36
3.68

1.08
0.96
0.37
0.42
0.19
5

0.50:0.12
0.39
0.56
0.40
3.20

—
—
—
—
—
—
—
—
—
—

2.95

sures, but the bee is well preserved (figs. 1,
5), practically without deformation, which
permitted virtually exact measurements to be
made. The bubbles over the spiracles (fig. 5)
indicate that the bee was quickly immersed

by the resin. Dimensions: Approximate body
length 3.68 mm, forewing length, from apex
of costal sclerite to wing tip 2.75 mm (in-
cluding tegula, 3.00 mm); maximum head
width 1.31 mm; metasoma width 0.98 mm
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Figs. 3, 4. Proplebeia dominicana, tibia III. 3. outer surface, specimen AMNH-DR-14-1179; 4. inner
surface, detail of the keirotrichiate area and rastellum, specimen AMNH-DR-14-1175. Scale 5 1.0 mm.

(figs. 1, 5). Color of integument: Black,
lacking yellow markings except for one
translucent spot on either side of the base of
the scutellum (exactly as in worker DR-14-
1111). Lower parocular area and distal edge
of clypeus somewhat lighter, without yellow
markings (specimen DR-14-954 is entirely
black). Tarsi of all legs and wing veins light
chestnut. Wing membrane hyaline. Pilosity:
Pale yellow over entire body. Decumbent,
minute hairs covering whole face; vertex
with unbranched erect hairs, longest hairs
0.16 mm. Mesoscutum with sparse, slender,
erect hairs, the longest ones on anterior cor-
ners ca. 0.18 mm and those on posterior edge
of scutellum ca. 0.20 mm (fig. 5). Pubes-
cence on mesepisterna a little denser than on

mesoscutum, increasing in length ventrad
(0.12–0.6 mm). Basal area of propodeum
glabrous. Posterior edge of tibia III with un-
branched hairs (ca. 0.12 mm long). T1-4
without perceptible pilosity, except some mi-
nute hairs laterally; sides of T5-7 with erect,
unbranched hairs, denser and progressively
longer on T6-7; the longest hairs on distal
border of T7 0.14 mm. It was not possible
to observe in detail the sternal pilosity in any
of the specimens; only in DR-14-954 it is
possible to see a row of erect unbranched
hairs ca. 0.10 mm long, arranged regularly
along the distal edge of S5 (figs. 6, 7). In-
tegument: Smooth and shiny, except for
some sparse piligerous punctures. Punctures
of head dense, owing to the dense micropi-
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Fig. 5. Proplebeia dominicana, male, specimen AMNH-DR-14-1178. Scale 5 1.0 mm.
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losity, distance between punctures ca. 1 to
23 puncture diameter. Mesoscutum shiny,
with large spaces among bases of hairs (3 to
43 puncture diameter). Metasomal terga
smooth and shiny. Form and proportions:
Head wider than long (1.31: 1.00, length
measured from apex of clypeus to upper tan-
gent of median ocellus), approximately as
wide as mesosoma (1.28, measured across
mesepisterna) and wider than T2 (0.98). Eyes
2.13 longer than wide (0.84: 0.40) and con-
vergent below; upper interorbital distance
0.75, maximum distance 0.78, and lower dis-
tance 0.50. Malar area linear. Clypeus 1.43
wider than long (0.48: 0.34), slightly convex;
epistomal suture almost straight on sides (fig.
1). Labrum normal, slightly convex. Clypeo-
cellar distance 0.64. Interalveolar distance
nearly equal to diameter of antennal alveolus
and slightly larger than alveolorbital distance
(0.13: 0.14: 0.10). Frons slightly depressed
along median line. Distance between lateral
ocelli ca. 2.43 diameter of median ocellus
and 3.13 ocellorbital distance (0.34: 0.14:
0.11). Vertex behind ocelli rounded; preoc-
cipital ridge slightly rounded. Scape length
4.753 its diameter (0.38: 0.08) and ca. 2⁄3 dis-
tance between antennal alveolus and lateral
ocellus (0.55). Flagellum plus pedicel (1.66)
ca. 43 length of scape; flagellomeres ca.
1.73 longer than wide (the second one 0.16:
0.09). Scutellum in dorsal view an equilateral
arch with rounded apex, 1.83 wider than
long (0.50: 0.28) (it is possible that the scu-
tellum is a little deformed because of dehy-
dration in the amber). Forewing 2.93 longer
than wide (2.75: 0.96); pterostigma 3.63 lon-
ger than wide (0.44: 0.12); marginal cell long
and narrow (0.91: 0.20), its apex open; angle
between Rs and Rs 1 M slightly acute (ap-
proximately 858); first abscissa of M ca. 5⁄7
length of first abscissa of Cu (0.38: 0.54),
and practically as long as Rs 1 M 1 second
M. First submarginal cell almost entirely
open, second abscissa of Rs forming a small
projection. Second submarginal cell com-
pletely absent. Hamuli, 5–6. Tibia III sub-
triangular, 3.13 longer than wide (0.92: 0.30)
slightly biconvex, posterodistal corner
rounded. Basitarsus III 4.33 longer than
wide (0.52: 0.12), flattened, lateral margins
subparallel, distal edge in right angle. Details
of the genitalia and pregenital sterna as in

figures 6, 7. S5 unmodified, except for slight-
ly concave distal border (with a transverse
row of hairs); S6 with long, wide median
projection [5 apical process (Michener,
1990)], enlarged and bifid apically (figs. 6,
7); visible portion of S7 strongly sclerotized.
Genitalia of specimen DR-14-954 is in trig-
gered conformation, with penis valves di-
rected laterally (as occurs during copulation
in extant Meliponini), making study of cer-
tain structures difficult; gonocoxites not en-
tirely visible nor is an unequivocal spatha.
Penis valves very long (0.67 long per 0.11
wide at base), rather arched and pointed api-
cally; gonostylus long and slender, exposed
portion 0.61 long, 0.02 wide at its slightly
broadened apex (figs. 6, 7).

MATERIAL EXAMINED: Four males, AMNH-
DR-14-1178, DR-14-954, DR-14-1174 and
DR-14-812; eight workers, AMNH-1 DR-
14-1111, DR-14-1173, DR-14-1175, DR-14-
1176, DR-14-1179 (these selected as partic-
ularly well preserved) and three unnumbered
ones from the Natural History Museum of
the University of Kansas, Snow Hall (Brod-
zinsky coll.); all from the Dominican Repub-
lic, as described under Materials and Meth-
ods.

REMARKS: We tentatively interpreted the
specimens listed above as males of P. dom-
inicana. The males are very similar to the
workers in size, conformation of the wing
veins, and the yellow markings on the base
of scutellum. The wings are the only struc-
tures that usually do not exhibit sexual di-
morphism in Meliponini. Even for most ex-
tant species, it is only possible to associate
sexes with confidence when they are collect-
ed together in the nest.

The main autapomorphies of male P. dom-
inicana are: very long flagellomeres, ca.
1.73 longer than wide (Michener and Poinar,
1996, mentioned 33 longer than wide, which
does not correspond to their figure 8, p. 357,
where the proportion is ca. 2:1), S6 with me-
dian projection very long and broad, and api-
cally bifid, and S7 with a row of long hairs
along the distal margin [superficially similar
to Austroplebeia symei (Rayment, 1932)].
Other comments are given under P. tantilla
Remarks, and under Discussion below.
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Figs. 6, 7. Proplebeia dominicana, genitalia of male, posterior view and profile, specimen AMNH-
DR-14-954; S5–S7 5 5th–7th metasomal sterna, respectively. Scale 5 1.0 mm.
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Figs. 8–10. Forewing, worker; 8. Proplebeia vetusta, sp.n., holotype, specimen, AMNH-DR-14-854;
9. Proplebeia dominicana, specimen AMNH-DR-14-1175; 10. Proplebeia tantilla, sp. n., paratype,
specimen AMNH-DR-14-911. Scale 5 1.0 mm.

Proplebeia vetusta, new species
Figures 8, 11–14, 22

Plebeia sp.; Poinar, 1994b: 73, fig 2 (fossil re-
view).

DIAGNOSIS: Worker. Differs from P. dom-
inicana by the large body size (3.80–4.40
mm; P. dominicana, 3.0 mm), forewing
length (2.88–3.16; P. dominicana, 2.50–2.75
mm); malar area a little longer than diameter
of scape; clypeus yellowish on distal third;
parocular areas with a yellow stripe, slightly

truncate above the tentorial pits (in holo-
type); and mandible with only a slight emar-
gination separating the two denticles (in P.
dominicana the emargination between den-
ticles is deep).

DESCRIPTION: Worker (AMNH-DR-14-
1481). Dimensions: Approximate body
length 3.80 mm (metasoma quite com-
pressed; in paratypes AMNH-DR-14-854
and DR-14-1440 approximate body length
4.40 and 4.32 mm, respectively); forewing
length 2.88 mm from apex of costal sclerite
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to wing tip (including tegula, 3.24 mm), in
the paratype DR-14-854, 3.16 mm (including
tegula, 3.72 mm), and in DR-14-1440, 3.00
mm (including tegula, 3.44 mm); maximum
head width 1.55 mm. Color of integument:
Black, including antennal scapes, except tar-
someres, chestnut and trochanters discolored,
translucent; head with following parts diffuse
yellowish: distal third of clypeus, lower par-
ocular area to tentorial pit, supraclypeal area
between antennal alveolus, and labrum; man-
dibles dark chestnut. Mesonotum black, de-
void of yellow markings. Forewing C and R
veins and tegulae dark chestnut; pterostigma
with translucent spot in middle; wing mem-
brane hyaline. Pilosity: Pale yellow over en-
tire body. Decumbent, pale, minute plumose
hairs covering entire face. Erect, unbranched
hairs sparse on upper half of frons and in-
creasing in number and length toward vertex;
longest hairs on vertex ca. 0.17 mm; ones on
scape 0.04 mm. Labial palpi with 3–4 long
hairs (0.17–0.18 mm). Longest hairs on la-
brum 0.22 mm. Mesoscutum with fine, de-
cumbent, unbranched micropilosity a little
sparser than on head; erect hairs sparser on
discal area and more abundant and longer
(0.14 mm) on anterior corners; longest hairs
on scutellum 0.18 mm on ventral part of me-
sepisterna 0.12–0.16 mm. Basal area of pro-
podeum glabrous. Posterior border of tibia III
with unbranched hairs, the longest ones ca.
0.18 mm. Only basal half of inner surface of
tibia III visible (fig. 14); in wider visible part,
corresponding approximately to middle of
tibia, keirotrichiate area ca. 0.20 mm wide,
posterior rim glabrous (clearly depressed,
forming a step), ca. 0.08 mm wide. Exter-
nally tibiae partially covered by amorphous
substance (pollen?) and air bubbles, but it is
possible to verify that the penicillum is nor-
mal, as in Plebeia (s.s.); posterior parapeni-
cillum with long, slender hairs and anterior
parapenicillum well differentiated with a row
of at least eight stiff hairs; rastellum apex
visible with at least seven stiff, spinelike
hairs. Microtrichia on wing membrane fer-
ruginous and as long as hair interspaces (ca.
0.02 mm). T1 practically glabrous, only
some minute hairs on sides; other terga and
sterna covered by wings, legs, bubbles, and
a whitish substance. Integument: Smooth
and shiny as in Proplebeia dominicana; only

piligerous punctures present. Form and pro-
portions: Head 1.23 wider than long (1.55:
1.28, length measured from the apex of clyp-
eus to upper tangent of median ocellus), a
little narrower than mesosoma (1.66, mea-
sured across mesepisterna). Eyes 2.383 lon-
ger than wide (1.00:0.42), slightly conver-
gent below; upper interorbital distance 1.01,
maximum distance 1.10 and lower distance
0.89. Malar area a little longer than diameter
of scape (0.12:0.10). Clypeus 2.233 wider
than long (0.80:0.36), slightly convex. La-
brum normal. Distance between clypeus and
median ocellus 0.81. Interalveolar distance a
little longer than diameter of antennal alve-
olus (0.19: 0.16), but shorter than alveolor-
bital distance (0.22). Frons slightly depressed
along median line. Distance between lateral
ocelli ca. 3.03 diameter of median ocellus
and 1.53 ocellorbital distance (0.36:0.12:
0.24). Vertex rounded behind ocelli; preoc-
cipital ridge slightly rounded (as in Plebeia,
s.s.). Scape length 5.43 its diameter (0.54:
0.10), and ca. 5⁄6 distance between antennal
alveolus and lateral ocellus (0.64). Flagellum
plus pedicel (1.08) ca. 2.03 length of scape;
flagellomeres shorter than wide (the second
one, 0.08:0.12). Scutellum with distal border
semicircular, slightly projecting over metan-
otum, 2.063 wider than long (0.70: 0.34),
basal pit normal (as in Plebeia, s.s.). Fore-
wing 2.323 longer than wide (2.88:1.24),
pterostigma 3.433 longer than wide (0.48:
0.14); marginal cell 3.763 longer than wide
(0.94:0.25), slightly open at apex, Rs slightly
sinuate toward apex; right angle between Rs
and Rs 1 M (ca. 908); first abscissa of M ca.
⅔ length of first abscissa of Cu (0.42: 0.62)
and slightly shorter than Rs 1 M 1 second
M (0.46). First submarginal cell with limits
relatively clear; second submarginal cell
completely absent. Hamuli, 5. Tibia III sub-
triangular (as P. dominicana and Plebeia,
s.s.), with posterodistal corner approximately
right angled (position of tibiae, and presence
of residues and bubbles do not permit reli-
able measures and details of shape); de-
pressed rim on posterior border of inner sur-
face 2⁄5 width of elevated keirotrichiate area.
Basitarsus III 1.933 longer than wide (0.56:
0.29), slightly broadened toward apex, pos-
terodistal corner right angled.

TYPES: Holotype, worker, specimen
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AMNH-DR-14-1481, paratypes, workers
AMNH-DR-14-854 and DR-14-1440, in am-
ber from Miocene of Dominican Republic.
Specific mine of origin unknown.

ETYMOLOGY: From the Latin, vetustus, old,
ancient.

REMARKS: Poinar (1994b: 73, fig. 2) re-
ferred to specimen AMNH-DR-14-1440
(here designated as a paratype) as Plebeia sp.
Michener and Poinar (1996: 354) examined
this same specimen and considered it a spe-
cies distinct from P. dominicana, however
these authors disagreed about its placement
in the genus Plebeia. Proplebeia vestusta is
placed in the genus tentatively, based on the
form of the forewing medial cell, the sur-
rounding veins, integument structure, and
general body form (which is as robust as in
P. dominicana and Plebeia, s.s.) and, mainly,
by the depression of the posterior rim of the
inner surface of tibia III, with ca. 2⁄5 the width
of the keirotrichiate area. The rastellum and
penicillum apparently do not differ from
what is seen in the species of Plebeia (s.s.).

In the paratype AMNH-DR-14-854 the
clypeus has only a pale yellow stripe along
the distal border, a little narrower than the
diameter of the scape, and the supraclypeal
area is also pale yellow, but the parocular
areas are black. In the paratype AMNH-DR-
14-1440 only one premarginal, fine, yellow
stripe is visible in the clypeus; the other areas
are blackish. On both paratypes (extensively
surrounded by air bubbles and the legs tan-
gled in such a way that is impossible to ex-
amine important characters), the vertex is
arched and well elevated above the lateral
ocelli, but this condition can be due to the
lenticular deformation of the amber. In the
remaining characters (e.g., size and propor-
tions of structures), these specimens do not
differ from the holotype.

Proplebeia tantilla, new species
Figures 10, 15–21

DIAGNOSIS: The male is distinguished from
that of P. dominicana, mainly by flagello-
meres wider than long, median projection of
S6 without apical emargination, and gono-
styli swollen and with a hairy, solelike area
at apex. Worker is easily distinguished from
P. dominicana and P. vestusta by small body

size (2.1, 3.0–3.2, 4.4 mm, respectively),
presence of relatively long, straight hairs on
sterna, and long microtrichia over veins M 1
Cu and first abscissa of M. Proplebeia tan-
tilla is very similar to P. dominicana and the
small Plebeia (s.s.) in the general form of the
head, mesosoma, and metasoma.

DESCRIPTION: Male(AMNH-DR-14-1439).
Dimensions: Approximate body length 2.52
mm, forewing length from apex of costal
sclerite to wing tip 1.90 mm (including te-
gula 2.24 mm; wing seems slightly shortened
due to striations in the amber); maximum
head width 1.04 mm. Color of integument:
Predominantly black, lacking yellow marks;
chestnut on ventral part of metasoma, legs,
tarsomeres, labrum, mandibles except con-
dyles, maxillar galeae and tegulae; wing
veins honey-colored, membrane hyaline. Pi-
losity: Pale yellow over entire body. Decum-
bent, plumose, pale, minute hairs relatively
sparse on face; some erect hairs on clypeus
(0.06 mm long); vertex with unbranched
erect hairs up to 0.14 mm long. Mesoscutum
practically devoid of micropilosity, only
some sparse erect hairs, the longest ones on
anterior corners ca. 0.08 mm on scutellum
ca. 0.16 mm long; on ventral part of mese-
pisterna up to 0.12 mm long. Basal area of
propodeum glabrous. Posterior edge of tibia
III with unbranched hairs (ca. 0.14 mm
long). T1-3 glabrous; T4-6 with some hairs
on sides, T7 with some unbranched hairs up
to 0.20 mm long. S2-4 with only one hairy
band, S5 with a row of short hairs on median
portion of apical margin (0.04 mm), S6-7 ap-
parently lacking hairs. Integument: Smooth
and shiny, except for some sparse piligerous
punctures; slightly rugose on superior part of
head. Form and proportions: Head 1.243
wider than long (1.04: 0.84, length measured
from apex of clypeus to upper tangent of me-
dian ocellus). Eyes 1.93 longer than wide
(0.72: 0.38) and convergent below; upper in-
terorbital distance 0.56, maximum distance
0.58, lower distance 0.38. Malar area linear.
Clypeus trapezoidal, 1.73 wider than long
(0.34: 0.20), slightly convex; labrum normal,
slightly convex. Distance between clypeus
and median ocellus (0.54) practically equal
to the upper interorbital distance. Interalve-
olar distance nearly equal to the diameter of
antennal alveolus and ca. 23 longer than the
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Figs. 11–13. Proplebeia vetusta, sp. n., holotype, AMNH-DR-14-1481, head, detail of mandible,
tibia and tarsus III, detail of penicillum and rastellum. Minor scale bar 5 1.0 mm (fig. 11), large scale
bar 5 1.0 mm (figs. 12–13).

alveolorbital distance (0.11: 0.12: 0.06).
Frons with median line impressed well. Dis-
tance between lateral ocelli 2.03 diameter of
median ocellus and 2.43 ocellorbital dis-
tance (0.22: 0.11: 0.09). Vertex very narrow,
with abrupt slope behind lateral ocelli; pre-
occipital ridge slightly rounded. Scape length
ca. 3.53 its diameter (0.28: 0.08), and ca. 2⁄3
distance between antennal alveolus and lat-
eral ocellus (0.42 mm). Flagellum plus ped-
icel (1.04) ca. 3.73 length of scape; flagel-
lomeres shorter than wide (the second one,
0.08: 0.10). Scutellum not visible in dorsal
view, in profile slightly projected beyond

metanotum. Forewing 2.043 longer than
wide (1.90: 0.93; the wing may be slightly
shortened due to striations in the amber; this
distortion could not be corrected by appli-
cation of glycerin and a coverslip); pterostig-
ma 43 longer than wide (0.40: 0.10); mar-
ginal cell 4.373 longer than wide (0.70:
0.16), slightly open at apex; Rs slightly sin-
uate toward apex; angle between Rs and Rs
1 M slightly open; first abscissa of M ca. 5⁄7
length of first abscissa of Cu (0.30: 0.42),
and a little shorter than Rs 1 M 1 second
M (0.32). First submarginal cell without
clear limits, entirely open. Hamuli, 5. Tibia
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Fig. 14. Proplebeia vetusta, sp. n., holotype, AMNH-DR-14-1481. Scale bar 5 1.0 mm.
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Figs. 15–19. Proplebeia tantilla, sp. n. 15–17. holotype, male, AMNH-DR-14-1439, head, forewing,
and tibia and tarsus III. 18, 19. paratype, worker, same amber piece, fragments of tibia and tarsus III,
detail of rastellum, and mandible, detail of denticles.

III subtriangular, 3.083 longer than wide
(0.80: 0.26); posterodistal corner angled
slightly open. Basitarsus III 2.153 longer
than wide (0.28: 0.13), with anterior margin
practically straight and posterior margin
slightly sinuate; posterodistal corner right an-
gled. S2-4 unmodified; S5 invaginated, but

apparently with slight emargination on each
side of median distal border; S6 with one
long, median, spatulate projection turned
downward, and deeply emarginate on each
side; S7 very wide and strongly sclerotized.
Genitalia triggered, with penis covering part
of the structures; penis valves short, about
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half of the length of gonostyli and strongly
arched; gosnostyli relatively short and swol-
len at apex, forming a hairy, solelike area on
inner surface; no structure visible that can be
interpreted as a spatha (details of genitalia
and pregenital sterna in fig. 20).

Worker (AMNH-DR-14-911). Specimen
very deformed due to dehydration in amber
(e.g., antennae completely flattened, ocelli
pedunculate), so measurements provided
here do not reveal real size of body structure;
only wings are apparently unaltered. Dimen-
sions: Approximate body length 2.1 mm;
forewing length from apex of costal sclerite
to wing tip 1.96 mm (including tegula 2.26
mm); maximum head width 0.96 mm. Color
of integument: Predominantly black, with
several parts of the body discolored and
translucent. There are no perceptible yellow
markings on head; clypeus and supraclypeal
area chestnut (discolored?); lower parocular
areas lighter; scape yellowish, discolored;
flagellum dark chestnut; mandibles discol-
ored (translucent). Mesosoma black, lacking
yellow markings, only anterior corners of
mesoscutum discolored. Legs strongly dis-
colored and translucent; only posterior distal
border of tibia III and whole basitarsus III
blackish. Forewing C and R veins distinctly
black; pterostigma largely translucent in mid-
dle; wings membrane hyaline; microtrichia
dusky. Metasomal terga blackish; sterna dis-
colored. Pilosity: Fine, decumbent, minute
hairs covering whole face as in Plebeia (s.s.),
clearly plumose on lower parocular areas;
less perceptible on clypeus. Vertex with
some erect, unbranched, pale hairs, longest
ones ca. 0.12 mm. A fine layer of bubbles on
integument hinders observation of micropi-
losity on mesoscutum; however, pale and
sparsely distributed erect hairs are quite vis-
ible; on anterior corners they are denser and
as long as ones on vertex. Distal border of
scutellum with some very long unbranched
hairs, ca. 0.18 mm. Microtrichia sparse,
clearly visible in radial and cubital cells and
in area corresponding to first submarginal
cell of forewing (fig. 10), longest ones ca.
0.02 mm; denser and shorter toward wing
apex; veins M 1 Cu and first abscissa of M
with some long hairs (ca. 0.03 mm), black,
clearly visible. Sterna, mainly S3, with very
long, erect hairs, T1–2 apparently glabrous

dorsally, T3–4 with some erect hairs; T5 and
especially T6 with erect very long, un-
branched hairs, the longest ones ca. 0.16 mm.
Posterior border of tibia III, with unbranched
hairs ca. 0.16 mm long; one corbicular hair
0.20 mm long; basal third of tibia with some
erect hairs 0.10 mm long, all pale yellow.
Penicillum with very long (ca. 0.20 mm)
hairs; posterior parapenicillum with two vis-
ible hairs, largely bent, ca. 0.20 mm long.
Positions of legs preclude observation of de-
tails of the keirotrichiate area and presence
of a rastellum; only right tibia III observable
with two long hairs (ca. 0.07), which might
belong to rastellum. Left leg measurements
possible for only the length of some hairs of
keirotrichiate area (ca. 0.03 mm). Integu-
ment: Smooth and shiny, as in P. domini-
cana. Form and proportions: Although
measurements do not correspond to exact
size of structures (except for wings), some
are given below which might provide useful
proportions: maximum head width 0.98; up-
per, maximum, and lower distances 0.65,
0.67, 0.52, respectively; eye length 0.68;
clypeus width 0.36; length of pedicel plus
flagellum 0.76; scape 0.32; malar area length
0.08; mandible 0.80, with two denticles on
inner corner of apical cutting edge, space be-
tween them semicircular. General form of
head as in the small species of Plebeia (s.s.).
Labium ca. 1.20 mm long (glossa only 0.48),
completely translucent. Mesosoma very de-
formed, but apparently similar to those of P.
dominicana and Plebeia (s.s.); scutellum nor-
mal, in an approximately equilateral arch
with round apex, without basal fovea. Tibia
III subtriangular (as in P. dominicana and
Plebeia, s.s.), elongate, with posterodistal
corner acutely angled, strongly projected
(tibia is very compressed, approximately
0.20 wide). Forewings folded and cannot be
measured; pterostigma 3.63 longer than
wide (0.36: 0.10); marginal cell a little more
bulging at base than in P. dominicana (0.64:
0.20), and more open apically; angle between
Rs and Rs 1 M slightly acute, ca. 858; first
abscissa of M 1.353 longer than Rs 1 M 1
second M (0.38: 0.28); free portion of Cu
vein imperceptible; submarginal cell entirely
open, lacking any trace of vein that delimits
it. Hamuli, 5. Metasoma short, triangular; last
tergum pointed apically.
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Fig. 20. Proplebeia tantilla, sp. n., holotype, male, AMNH-DR-14-1439, detail of pregenital sterna
and genitalia, ventral view.

TYPES: Holotype, male, AMNH-DR-14-
1439, in Miocene amber of the Dominican
Republic. Fragments of one male and frag-
ments of one worker in the same amber piece
are paratypes. One worker in an additional
piece, AMNH-DR-14-911, with same origin,
is also a paratype. Exact mine where amber
was found is unknown.

ETYMOLOGY: From the Latin, tantillus, lit-
tle, small.

REMARKS: Another male of the same spe-
cies, sectioned longitudinally during polish-
ing of the piece by Dominican dealers is in-
cluded in the same piece of amber with the
holotype (AMNH-DR-14-1439). What re-
mains are the ventral portion of the meso-
soma, part of the metasoma, genitalia and

legs; there are also fragments of the maxillae,
labium, mandible and legs of one worker,
supposedly of the same species. In the frag-
ment of tibia III, which corresponds to the
distal half, it is possible to see the rastellum
with at least seven long (cylindrical?) hairs
(fig. 18), as in P. dominicana; the penicillum
and anterior parapenicillum are well devel-
oped but it is not possible to see details; in
the distal half of the inner surface, the pos-
terior glabrous rim, about 2⁄7 the keirotrichiate
area width, is apparently not depressed. In
Nogueirapis silacea the depressed area is
limited to the basal half of the tibia (Wille,
1959), and in P. dominicana the step does
not follow the contour of the keirotrichiate
area and is gentler toward the apex of the
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Fig. 21. Photomicrograph of Proplebeia tantilla, sp. n., male, holotype, AMNH-DR-14-1439. Scale
5 1.0 mm.

tibia (fig. 4). The worker (AMNH-DR-14-
911) was interpreted as P. tantilla based on
the body size, and the shape and size of the
wing veins; it was not possible, however, to
verify if the male has long microtrichia on
veins M 1 Cu and the first abscissa of M, as
in the worker.

The male of P. tantilla differs from that of
P. dominicana mainly by having flagello-
meres wider than long, the median projection
of S6 not apically emarginate, penis valvae
short and slender, and gonostyli swollen at
the apex, forming a hairy, solelike area (an
autapomorphic condition). There are no
shared apomorphies among male characters,
only S7 is well developed and sclerotized in
both species (but this can be a plesiomorphic
condition; in modern genera S7 is usually re-

duced and weakly sclerotized). The decision
to include this species in the genus Prople-
beia was based on characters of the worker:
rastellum with 7–8 long, spinelike hairs, and
glabrous posterior rim of inner surface of tib-
ia III very wide, ca. 2⁄7 the width of keirotri-
chiate area, although it is not clear if the rim
is depressed and forms a step.

DISCUSSION

Phylogenetic and biogeographic relation-
ships of the fauna of Meliponini from the
Dominican Republic cannot be fully appre-
ciated without study of the fauna preserved
in amber from Chiapas, Mexico, since there
are indications that these faunas are closely
related (Roubik et al., 1997). Both deposits
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Fig. 22. Photomicrographs of Proplebeia vetusta, sp. n., worker, paratype, AMNH-DR-14-1440.
Scale 5 1.0 mm.
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are similar in age, botanical origin, and were
in closer proximity during the Oligo-Mio-
cene.

Wille (1959) described Nogueirapis sila-
cea, from the amber of Chiapas. It shares
with Proplebeia some derived, presumably
homologous characters, such as: tibia III sub-
triangular with the inner posterior rim de-
pressed, glabrous and very wide (ca. 4⁄9 the
width of keirotrichiate area, 5:11, Wille,
1959: 850, 851) and the rastellum composed
of long, slender hairs concentrated on the an-
terior corner of the inner distal edge of the
tibia (ca. 14 hairs according to Wille, 1959:
850, fig. 3, 851). These two taxa also share
similarities in the pattern of wing venation,
size and shape of the body, long malar area,
and yellow markings on the head. Although
Wille has placed this species in the modern
genus Nogueirapis, he admitted that there are
differences between the two in the wing
veins and inner surface of tibia III. In all ex-
tant species of Nogueirapis the inner poste-
rior margin of tibia III is very narrow and in
the same plane of the keirotrichiate area
(about 1⁄10 as wide as the keirotrichiate area;
in some specimens the glabrous margin is
slightly depressed on the basal third), and the
first abscissa of M on the forewing is very
long, ca. 1.63 the length of Rs 1 M 1 sec-
ond M. In Proplebeia these veins have ap-
proximately the same length and in N. si-
lacea the first abscissa of M is about 1.23
longer than Rs 1 M 1 second M.

Considering the worker characters men-
tioned above and those described by Wille,
N. silacea is probably not part of the No-
gueirapis clade; these characters are, rather,
more indicative of relationship with Prople-
beia. If this interpretation is correct, only one
phylogenetic lineage, now extinct, inhabited
the northern terrains of Central America–
southern Mexico and Hispaniola (so-called
‘‘nuclear’’ America). This lineage probably
originated no earlier than the Oligocene,4 and
descendents evolved in isolation as the
Greater Antilles fragmented and drifted from
the Central American mainland during the
Miocene.

4 Actually, Mexican amber may be Miocene in age,
according to the published data of Frost and Langenheim
(1974) (M. Iturralde-Vinent, personal commun. to D.G.).

The hypothesis that Proplebeia was an ex-
clusive meliponine lineage in nuclear Amer-
ica is corroborated by the fact that among
thousands of meliponine specimens in Do-
minican amber and hundreds from Chiapas,
there are no specimens belonging to other
lineages (here considering N. silacea to like-
ly be a Proplebeia or a sister group). Except
for the cleptobiotic species, all known Me-
liponini are resin collectors, including Pro-
plebeia dominicana and P. vetusta (see de-
scription of specimen AMNH-DR-14-1440,
here, and photos of Proplebeia with resin-
filled corbicula, e.g., Poinar, 1992: 467; Gri-
maldi, 1996b: 118). The corbicula is a struc-
ture that evolved associated with transport of
resin as well as pollen and other materials in
meliponines. Indirect evidence that Prople-
beia routinely and actively gathered resin
from the extinct Hymenaea are several Do-
minican amber pieces in the AMNH that
contain hundreds of Proplebeia workers.
Thus, we consider entrapment in resin an ef-
ficient method for surveying meliponines,
even rare ones.

With reference to the extant taxa, the study
of P. dominicana and P. tantilla males in-
dicates that Proplebeia comprised a lineage
differentiated from Plebeia (s.s.), its prime
sister-group candidate (Michener, 1982,
1990). In Proplebeia, S6 has a long, broad
median projection (different states of this
character are present in most Meliponini),
while in Plebeia (s.s.) this sternum is largely
emarginate and the median projection is re-
duced or absent (Camargo and Moure, 1988;
Ayala, 1992), the latter condition is clearly
apomorphic. Another important character is
the form of S5: in Proplebeia it is unmodi-
fied, whereas males of Plebeia (s.s.) have a
large hairy protuberance on either side (Ca-
margo and Moure, 1988; Ayala, 1992)—this
is possibly the most significant apomorphy
for the genus Plebeia.

Concerning workers, little can be added to
the discussion by Michener (1982, 1990); the
main autapomorphy of Proplebeia refers to
the form of the rastellum, which is comprised
of seven to nine long, cylindrical, spinelike
hairs concentrated on the anterior corner of
the distal edge of tibia III. The hairs of the
rastellum are shorter, flattened, and extend
toward the posterior distal margin of the tibia
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in modern forms of Plebeia (s.s.), which
range today from the lowlands of Mexico to
northwestern Argentina, and Plebeia-like
genera (Friesella, Mourella, Schwarziana,
Schwarzula, and Scaura from the Neotropi-
cal region; Plebeina from Africa; Austrople-
beia from Australia and New Guinea; and the
Indo-Malayan Pariotrigona and Lisotrigo-
na). Another character is the posterior mar-
gin of the internal surface of tibia III being
depressed in a step or sulcus (Camargo and
Pedro, 1992a), with the width of the sulcus
in Proplebeia ca. 2⁄7 to ⅓ of the keirotrichiate
area (measured in the middle of the tibia). In
the modern forms of Plebeia (s. s.) and Ple-
beia-like groups, the depressed region is ca.
1⁄6–1⁄5 as wide as the keirotrichiate area (ex-
cept in Austroplebeia, in which the depres-
sion does not form a step or discrete sulcus).

Unambiguous synapomorphies indicative
of a sister-group relationship between Pro-
plebeia and Plebeia (s.s.), as suggested by
Michener (1982, 1990), are unclear. How-
ever, besides the general body form, these
genera share an exclusive combination of
character states, such as: clypeus short
(slightly more than twice as wide as long),
trapezoidal, and very wide at the base (the
distance between the subantennal sutures ap-
proximately as large as the length of the
clypeus); shape of yellow markings on the
clypeus, supraclypeal, and parocular areas;
triangular shape of the forewing medial cell
and the length of surrounding veins—first
abscissa of M approximately as long as Rs
1 M 1 second M, such that the vertex of
the triangle is in the middle of the cell (figs.
8, 9); tibia III subtriangular with the poster-
odistal corner angled; and basitarsus III near-
ly subparallel, with the posterior margin only
slightly convex with the basal quarter; and
the inner surface of tibia III with the keiro-
trichiate area broadened and the glabrous
posterior rim depressed in a step or sulcus
(Camargo and Pedro, 1992a). The congru-
ence of these characters could indicate that
they evolved in concert only once, corrobo-
rating the hypothesis that Proplebeia and
Plebeia (s.s.) shared a common ancestor. In
support of the hypothesis that Proplebeia
was derived from a Neotropical lineage, is
the fact that the worker of P. dominicana has
cylindrical gonostyli convergent toward the

apex and covered with setaceous hairs, as de-
scribed by Michener (1990). These sting fea-
tures are only known in the Neotropical–
Indo-Malayan meliponines. The African gen-
era possess distinct combinations of sting
characters, suggesting a monophyletic line-
age independent from the modern American
and Indo-Malayan Meliponini (Michener,
1990, Camargo and Pedro, 1992a, 1992b).
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gicos. In Anais do Encontro Brasileiro
sobre Biologia de Abelhas e outros In-
setos Sociais. Naturalia, special num-
ber, 45–49.

1992b. Systematics, phylogeny and biogeog-
raphy of the Meliponinae (Hymenop-
tera, Apidae): a mini-review. Apidolo-
gie 23: 509–522.

Camargo, J.M.F., W. E. Kerr, and C. R. Lopes
1967. Morfologia externa de Melipona (Me-

lipona) marginata Lepeletier (Hyme-
noptera, Apoidea). Pap. Avulsos, Zool.
(São Paulo) 20(20): 229–258, pls. A-P
plus one unlettered.

Camargo, J.M.F., J. S. Moure, and D. W. Roubik
1988. Melipona yucatanica, s. sp (Apidae,

Meliponinae), stingless bee dispersal
across the Caribbean Arc and Post-Eo-

Downloaded From: https://bioone.org/journals/American-Museum-Novitates on 31 Mar 2025
Terms of Use: https://bioone.org/terms-of-use



2000 23CAMARGO ET AL.: STINGLESS BEES IN AMBER

AMNH NOVITATES
Tuesday Dec 11 2001 10:23 AM 2000
Allen Press • DTPro System

novi 00145 Mp_23
File # 01cc

cene vicariance. Pan-Pac. Entomol.
64(2): 147–157.

Cano, R. J., H. Poinar, and G. O. Poinar, Jr.
1992a. Isolation and partial characterisation of

DNA from the bee Proplebeia domin-
icana (Apidae: Hymenoptera) in 25–40
million year old amber. Med. Sci. Res.
20: 249–251.

Cano, R. J., H. N. Poinar, D. W. Roubik, and G.
O. Poinar, Jr.

1992b. Enzymatic amplification and nucleotide
sequencing of portions of the 18s
rRNA gene of the bee Proplebeia do-
minicana (Apidae: Hymenoptera) iso-
lated from 25–40 million year old Do-
minican Amber. Med. Sci. Res. 20:
619–622.

Carpenter, J. M., and D. A. Grimaldi
1997. Social wasps in amber. Am. Mus. Nov-

itates 3203: 7 pp.
Engel, M.

2000. Monographic revision of the fossil bees
in Eocene Baltic amber. Bull. Am.
Mus. Nat. Hist. 250: 90 pp.

Frost, S. H., and R. L. Langenheim, Jr.
1974. Cenozoic reef biofacies: Tertiary larger

Foramerifera and Scleractinian corals
from Chiapas, Mexico. DeKalb: North-
ern Illinois Univ. Press.

Grimaldi, D. A.
1993. The care and study of fossiliferous am-

ber. Curator 36/1: 31–49.
1995. The age of Dominican amber. In K.B.

Anderson and J. C. Crelling (eds.),
Amber, resinite, and fossil resins. Am.
Chem. Soc. Symp. Ser. 617: 203–217.

1996a. Captured in amber. Sci. Am., Apr.
1996: 70–77.

1996b. Amber: window to the past. New York:
H. N. Abrams/Am. Mus. Nat. Hist.

Grimaldi, D., E. Bonwich, M. Delannoy, and S.
Doberstein

1994. Electron microscopic studies of mum-
mified tissues in amber fossils. Am.
Mus. Novitates 3097: 31 pp.

Iturralde-Vinent, M. E., and R.D.E. MacPhee
1996. Age and paleogeographical origin of

Dominican amber. Science 273: 1850–
1852.

Lambert, J. B., J. S. Frye, and G. O. Poinar, Jr.
1985. Amber from the Dominican Republic:

an analysis by nuclear magnetic reso-
nance spectroscopy. Archaeometry 27:
43–51.

Michener, C. D.
1944. Comparative external morphology,

phylogeny and a classification of the

bees (Hymenoptera). Bull. Am. Mus.
Nat. Hist. 82: 151–326.

1979. Biogeography of the bees. Ann. Mis-
souri Bot. Gard. 66: 277–347.

1982. A new interpretation of fossil social
bees from the Dominican Republic. So-
ciobiology 7(1): 37–45.

1990. Classification of the Apidae. Univ.
Kansas Sci. Bull. 54(4): 75–164.

Michener, C. D., and G. O. Poinar, Jr.
1996. The known bee fauna of the Dominican

Amber. J. Kansas Entomol. Soc. 69(4)
suppl.: 353–361.

Moure, J. S.
1961. A preliminary supra-specific classifi-

cation of the Old World meliponine
bees. Studia Entomol. 4(1-4): 181–242.

Moure, J. S., and J.M.F. Camargo
1978. A fossil stingless bee from Copal. J.

Kansas Entomol. Soc. 51(4): 560–566.
Poinar, G. O., Jr.

1992. Fossil evidence of resin utilization by
insects. Biotropica 24(3): 466–468.

1994a. The range of life in amber: significance
and implications in DNA studies. Ex-
perientia 50: 536–542.

1994b. Bees in fossilized resin. Bee World
75(2): 71–77.

Poinar, G. O., Jr., and R. Hess
1982. Ultrastructure of 40 million year old in-

sect tissue. Science 215: 1241–1242.
Roubik, D. W.

1992. Stingless bees: a guide to Panamanian
and Mesoamerican species and their
nests (Hymenoptera: Apidae: Melipon-
inae). In D. Quintero and A. Aiello
(eds.), Insects of Panama and Mesoam-
erica, selected studies: 495–524. New
York: Oxford Univ. Press.

Roubik, D. W., J.A.S. Lobo, and J.M.F. Camargo
1997. New stingless bee genus endemic to

Central American cloudforests: phylo-
genetic and biogeographic implications
(Hymenoptera: Apidae: Meliponini).
Syst. Entomol. 22: 67–80.

Stankiewicz, B. A., H. N. Poinar, D.E.G. Briggs,
R. P. Evershed, and G. O. Poinar, Jr.

1998. Chemical preservation of plants and in-
sects in natural resins. Proc. R. Soc.
London B 265: 641–647.

Walden, K.K.O., and H. M. Robertson
1997. Ancient DNA from amber fossil bees?

Mol. Biol. Evol. 14(10): 1075–1077.
Wille, A.

1959. A new fossil stingless bee (Meliponini)
from the amber of Chiapas, Mexico. J.
Paleontol. 33(5): 849-852, pl. 119.

1964. Notes on a primitive stingless bee Tri-

Downloaded From: https://bioone.org/journals/American-Museum-Novitates on 31 Mar 2025
Terms of Use: https://bioone.org/terms-of-use



24 NO. 3293AMERICAN MUSEUM NOVITATES

AMNH NOVITATES
Tuesday Dec 11 2001 10:23 AM 2000
Allen Press • DTPro System

novi 00145 Mp_24
File # 01cc

gona (Nogueirapis) mirandula. Rev.
Biol. Trop. 12(1): 117–151.

1977. A general review of the fossil stingless
bees. Ibid. 25(1): 43–46.

1979. Phylogeny and relationships among the
genera and subgenera of the stingless
bees (Meliponinae) of the world. Ibid.
27(2): 241–277.

Wille, A., and L. C. Chandler
1964. A new stingless bee from the Tertiary

of the Dominican Republic (Hymenop-
tera; Meliponini). Rev. Biol. Trop.
12(2): 187–195.

Zeuner, F. E., and F. J. Manning
1976. A monograph on fossil bees (Hyme-

noptera, Apoidea). Bull. Br. Mus. Nat.
Hist. (Geol.) 27: 149–268.

Recent issues of the Novitates may be purchased from the Museum. Lists of back issues of the
Novitates and Bulletin published during the last five years are available at World Wide Web site
http://nimidi.amnh.org. Or address mail orders to: American Museum of Natural History Library,
Central Park West at 79th St., New York, NY 10024. TEL: (212) 769-5545. FAX: (212) 769-
5009. E-MAIL: scipubs@amnh.org

a This paper meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper).

Downloaded From: https://bioone.org/journals/American-Museum-Novitates on 31 Mar 2025
Terms of Use: https://bioone.org/terms-of-use


