218 NEW YorRK ENTOMOLOGICAL SOCIETY [VoL. LXX

A REVISION OF THE SUBGENUS NOGUEIRAPIS;
AN ARCHAIC GROUP OF STINGLESS BEES
(HYMENOPTERA: APIDAE)!

ALVARO WILLE?

UNIVERSITY oF CosTA Rica
RECEIVED FOR PUBLICATION AUGUST 22, 1962

ABSTRACT

Nogueirapis represents a natural group of the genus T'rigona and is regarded
as a valid subgenus. Three species, butteli, mirandula, and silacea, this latter
a fossil from the Middle Miocene amber of Chiapas, Mexico, are included in
this subgenus. The affinities of subgenera are discussed, the evolution of
the subgenus is considered, and the species are redescribed. The two living
species are so similar, structurally, to the fossil one that they may be con-
sidered indirect descendents.

The subgenus Noguewrapis was erected by Moure in 1953 to
include the species described by Friese as Trigona buttelr, an
apparently rare form from South America. Since the subgenus
Noguewrapis was described (Moure, 1953), two more species have
been included: (1) Trigona mirandula Cockerell, a rare species
from Costa Rica and Gorgona Island, Colombia, that has passed
unnoticed for more than forty years. It was rediscovered by
Moure in 1959 when studying types and (2) Trigona silacea
Wille, a fossil bee from the Middle Miocene amber of Chiapas,
Mexico, described by the author (Wille, 1959). The similarity
of the fossil form to the two living species is so close that it is
possible that 7. mirandula and T'. buttelr are indirect descendants
from the fossil. The purpose of the present paper is to show
this relationship and the possible phylogenetic arrangement of
the species. Redescriptions of the species are also given. New
descriptions have been greatly needed for T. mirandula and 7.
buttelr, which were poorly described. As to 7. silacea, new and
better material was made available to the author, which helped
in making a few minor corrections in the original description of
T. silacea.
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Males and queens of these bees are unknown. Ifowever, there
is one male among the fossil material that could be assigned to
Nogueirapis. Unfortunately, the fossil is not well preserved,
and it seems advisable at present to await further studies. The
wing terminology follows that of Michener (1944).

COMMENTS ON THE GENERAL CLASSIFICATION
OF THE STINGLESS BEES

Since Nogueirapis was erected by Moure as a subgenus of
Partamona, a few remarks on the general classification of the
stingless bees seem necessary. On the basis of morphology and
biology, the stingless bees form a natural group in the sub-
family Apinae. Notwithstanding important similarities, they are
a diversified group, as might be expected in view of the num-
ber of included species, their wide geographic distribution, and
their fairly long geological history. The need to divide them
into different categories was early felt by several investigators.
These groups have been given different taxonomic rank by var-
ious writers, and the number of genera and subgenera accepted
has varied according to the authors. In the study of the group
Noguewrapis the author has retained a more conservative view.
Except for the genera Lestrimelitta, Dactylurina, Meliponula
and Melipona there are advantages in retaining the stingless bees
in a single genus, T'rigona, instead of dividing them into some
32 genera. They have essentially similar biologies, and are
similar in appearance and basic morphology, in spite of the dif-
ferences which exist. In its broad sense here used, Trigona has
a meaning to entomologists and biologists generally which is lost
if the genus is dismembered.

In view of the fact that Noguewrapis represents a natural group
among Trigona, it is regarded here as a vaild subgenus. Its
affinities are discussed in a special section below.

TaE SUBGENUS NOGUEIRAPIS
Subgenus Noguewrapis Moure

Noguewrapis Moure, 1953, Ciencia e Cultura, S. Paulo, v. 5, No. 4,
p. 247.

Type species: Trigona butteli Friese, 1900 (by original designa-
tion and monotype).

DiaenosTic ¢HARACTERS The subgenus Nogueirapis can be-easily
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recognized from any other group of stingless bees by the com-
bination of characters 2, 8, 10, 18 and 22 below. The character-
istic black spot on the frons and vertex, plus the black distal
area of the hind tibia can be used as an easy and quick way to
separate them from other bees. Characters are:

1. Small to medium size (3 to 5 mm. in length). 2. Body ferruginous
with dark markings which consist mainly of large bilobed area on upper
part of head (Fig. 1), distal area of hind tibia (Fig. 2, A to C), hind
basitarsus, and distal border of each abdominal tergum. 3. Cuticular surface
smooth and polished with punctation very sparse and delicate. 4. Anterior
width of head 1.2 times anterior length. 5. Antennal sockets perceptibly
below middle of face and immediately above epistomal suture, so that
length of supra-antennal area is twice length of infra-antennal area. 6.
Subantennal sutures absent. 7. Seape not reaching anterior ocella. 8. In-
terantennal space 1.7 times width of flagellum. 9. Lateral portions of
epistomal suture almost straight and diverging anteriorly. 10. Width of
clvpeus about twice its length. 11. Length of malar space less than width
of flagellum. 12. Preocecipital carina absent. 13. Mandibles bidentate on
inner apieal margin. 14. Length of pronotum twice width of flagellum.
15. Width of mesosecutum 1.1 times its length. 16. Mesoscutellum short but
extending backwards slightly, just covering mesal portion of metanotum
as seen from above, and with apex rounded. 17. Width of mesoscutellum
about twice its length. 18. Distance between lower metapleural suture and
second coxa less than width of flagellum. 19. Basal area of propodeum
glabrous. 20. Hind tibia subtriangular to subelaviform, with posterior distal
extremity rounded, at most slightly angular. 21. Corbicula occupying slightly
more than half of tibia. 22. Posterior margin or hind tibia with simple
hairs ounly. 23. Inner surface of hind tibia uniform, without a depression
along the posterior border. (In 7. silacea there is an apparently median
elevation which seems to leave a posterior flange or depression; however, the
apparent depression is differentiated only by its dark coloration and lack
of hairs, and not by an aetual elevation.) 24. Length of basitarsus about
twice its width. 25. Sides of basitarsus subparallel, with posterior angle
slightly projected. 26. Inner surfaces of basitarus uniformly covered with
bristles. 27. Pterostigma relatively narrow, its length about four times its
width. 28. Submarginal angle (between Rs and Rs+ M) right angular to
slightly more than 90°. 29, Hind wing with 5 hamuli. 30. Jugal lobe
slightly less than one half as long as vannal lobe. 31. Abdomen relatively
short and wide, subtriangular, with dorsal surface slightly convex.

DISTRIBUTION This subgenus is restricted to the American con-
tinent. 7. silacea 1s found in Mexico; T. mirandulae in Costa Rica
and Gorgona Island, and T. buttelsr in Brasil, Pert and Bolivia.
AFFINITIES The exact position of Nogueirapis is still uncertain.
Indications are that this subgenus is a primitive group. This is
shown by its long geological history and by its unspecialized gen-
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eral morphology. Unfortunately, the chromosome number, nest
structure, and communication system are at present not known;
such data would help to evaluate its level of primitiveness. On
the basis of its unspecialized morphology and general appear-
ance, the subgenus Plebeia appears close to Noguewrapis. How-
ever, Plebeia differs from it by the possession of a narrow depres-
sion along the posterior border of the inner surface of the hind
tibia. The similarities of Nogueirapis and Plebeia are so striking
that if the former had the narrow depression in the hind tibia
there would be little hesitation by a bee specialist in placing the
bees that we are now grouping as Nogueirapis in the subgenus
Plebeia. Moure (1953) has placed great emnphasis on the na-
ture of the inner surface of the hind tibia, and has distributed
phylogenetically all the stingless bees in three major groups:
(1) bees which have the inner surface of the hind tibia normal,
without any type of depression, (2) bees with a narrow depres-
sion along the posterior border of the inner surface of the hind
tibia, and (3) bees with a wide depression along posterior area
of the inner surface of the hind tibia which widens at its apex.
Since the hind tibia of most stingless bees has another small de-
pression or face along the anterior region of the tibia, the bees
of this third group appear to have a median elevation along the
whole length of the tibia. Since Nogueirapis belongs to the first
group and Plebeia to the second one, Moure has not placed
Nogueirapis close to Plebeia, in spite of the fact that they are
similar in other respects. Therefore, Nogueirapis has been
placed among the bees of group 1. Unfortunately, most bees of
this group (Partamona, Paratrigona, Scaptotrigona, and Nanno-
trigona) are, in spite of the unspecialized inner surfaces of the
hind tibia, highly specialized in many other respects. Partamona,
however, is less specialized than Paratrigona, Scaptotrigona,
and Nannotrigona. This is the reason why Moure has placed
Noguerrapis close to Partamona, as a subgenus of it. But since
there are some mmportant differences between Nogueiwrapis and
Partamona, there seems little justification for placing them to-
gether. Partamona differs from Nogueirapis mainly in the
epistomal suture, the lateral portions of which are subparallel
over their basal halves or more and then diverge abruptly in
apical halves; in the propodeum, in which the basal area is
covered with hairs; in the hind tibia, which is spoon-shaped; in
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the corbicula, which is large; and in the malar space, which is
larger. All these characters are presumably specializations, not
found in Nogueirapis. But if we accept the nature of the inner
surface of the hind tibia as one of the main phylogenetic trends
in the stingless bees, then the group Nogueirapis is at the very
bottom of the series of bees with normal inner surfaces of hind
tibiae. Similarly Plebeia seems to be at the bottom of the series
of bees with a narrow depression along the posterior border of
the hind tibia. This situation may explain why Plebeia and
Nogueirapis are morphologically similar, even if they are not
in the same line of evolution.

Key to the species of Nogueirapis

1. Fossil; length of body 3 mm.; base of first median cell petiolated
stlacea Wille
Living length of body 5 mm.; base of first median cell non-petiolated .. 2
Mesoscutum black; rastellum composed of 8 strong bristles
mirandula Cockerell
— Mesoscutum ferruginous; rastellum composed of 9 strong bristles
butteli Friese

o |

Trigona (Nogueirapis) silacea Wille

Trigona (Nogueirapis) Silacea Wille, 1959, Journal of Paleontology 33, No.
5, p- 849.

s1ZzE Length 3 mm.; length of forewing 2.7 mm.

COLOR General color ocher or ferruginous. A large bilobed dark spot on
upper part of head (Fig. 1, A), covering vertex and extending anteriorly
about two thirds of supra-antennal area, to level above antenna, where black
is excavated medially around frontal line, excavation narrow and more or
less triangular in shape, not reaching anterior ocellus, separated from it by
a width whieh is slightly more than twice width of flagellum; lower ends
of spot gently curved and at sides gradually eurved upwards leaving narrow
ocher paraocular area; posteriorly, black spot extends to same level as
anteriorly. Other dark areas: dorsal surface of flagellum; distal margin of
mandible and narrow strip at base; malar area; scutellum, metanotum, inner
and outer sides of posterior (one fourth) and distal (onme sixth) border of
hind tibia (Fig. 2, A); hind basitarsus; distal border of each abdominal
tergum, thus forming a series of five (the sixth slightly indicated) black
bands, each band as wide as width of flagellum.

STRUCTURE Length of eye 2.2 (2.3) times breadth; length of malar space
slightly less than (.85) width of flagellum; anterior border of pronotum
slightly concave; distance between lower metapleural suture and second
coxa one third width of flagellum; length of propodeal spiracle 3.3 times
its width; shape of hind tibia subtriangular (Fig. 2, A), with posterior
distal angle rounded ; length of hind tibia 2.5 times its width; without well
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defined eorbicular hairs (long hairs found sometimes on the corbicular sur-
face), rastellum composed of 10 to 14 long hairs slightly longer than width
of flagellum ; hairs of inner surface of hind tibia confined to median region,
leaving posteriorly a wide glabrous margin (almost as wide as flagellar
width) ; forewing with following veins usually weakly indicated: Cu, Cu,

Cu,, Ist m-cu, and following abscissae of M; submarginal cells virtually

absent; but sometimes weakly indicated; length of marginal cell 3.6 times
its width; submarginal angle (basal angle first R, cell) about 90°; base of
first median cell petiolated (TFig. 2, D).
VARIATION There are some variations in the color of the fossil forms. Some
of these differences are obviously due to the direction of light in the amber.
Thus, the dark areas may appear either black or brown.

Other minor morphological variations can be attributed to the medium of

FIG. |

Fi16. 1. Anterior view of head of: A. Trigona silacea; B. Trigona miran-
dula; C. Trigona butteli (a variant) ; D. Trigona butteli.
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preservation, for example, the small variations in the relative lengths of
some of the structures may be due to the different pressures exerted by the
amber on some of the speeimens.

£~
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FIG.2

Fig. 2. Outer surface of left hind tibia and left forewings of Nogueirapis
(hairs omitted). A. TIrigona silacea; B. Trigona mirandula; C. Trigona
butteli; D. Trigona silacea; E. Trigona mirandula.
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DISTRIBUTION  All the specimens known come from Chiapas,
Mexico, from two different localities in the vieinity of Simojovel :
from Rio San Pedro, opposite town of San Pedro and from the
Simojovel landslide.

TYPE MATERIAL the holotype No. 12601, and paratypes Nos.
12602-12611 are in the Museum of Paleontology, University of
California.

SPECIMENS EXAMINED Besides the holotype and paratypes the
author has examined a large new series of specimens found
recently by the University of California, from the same areca.

Trigona (Noguewrapis) miurandula Cockerell

Trigona mirandula Cockerell, 1917, Psyche, 24, No. 4, p. 122.

sIZE Length 5 mm.; length of forewing 4.6 mm.

CoLOR General color ferruginous; distal border of mandible reddish. A
large bilobed black spot on upper part of head (Fig. 1, B), covering vertex
and extending anteriorly about two thirds of supra-antennal area, to level
above antenna, where black is excavated medially around frontal line, ex-
cavation narrow, half width of flagellum, and reaching anterior ocellus, but
sometimes separated from it by a width equal to that of flagellum, lower
ends of spot gently curved and at sides curves upwards and toward eye mar-
gin at summit, leaving a wide yellowish paraocular area, much wider than
width of flagellum; posteriorly, black spot extends only near upper margin
of declivity of posterior surface of head. Other dark or black areas: dorsal
distal part of scape; pedicel; flagellum dark brown, slightly paler beneath;
around posterior articulation of mandible; mesoscutum; scutellar crest;
outer surface of posterior (half) and distal (one fifth) border of hind
tibia (Fig. 2, B); outer surface of basitarsus; tarsus almost black; distal
border of each abdominal tergum, thus forming a series of five (the sixth
slightly indicated) black bands, each band much wider (1.5) than width
of flagellum. When the abdomen is contracted, each basal portien of terguni,
which is dark ferruginous, is covered by the black distal border of the
preceding segment; therefore, the dorsal surface of abdomen may appear
as black. The following parts yellowish: paraocular areas; a bottle-shaped
area around frontal line, but with a small ferruginous line medially in the
wider portion; inter-antennal area, just above clypeus; a very narrow area
in anterior portion of eclypeus, slightly wider at both extremities (some-
times only the extremities are evident as two yellowish spots); basal half
of mandible; scape, except black portion, although sometimes it approaches
ferruginous; a narrow genal area along posterior margin of eye; a narrow
band along lateral margins of mesoscutum; axillae; basal half or pronotum;
posterior lobe of pronotum and metaepisternum appear paler in color, almost
ferruginous; wings of a uniform yellowish gray color.

STRUCTURE Length of eye 2.5 times breadth; length of malar space slightly
less than half (.35) width of flagellum; anterior border of pronotum slightly






























