A TaxoNOMIC REVISION OF THE PROCRYPTOCERUS
(HYMENOPTERA: FORMICIDAE) OF CENTRAL
AMERICA
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ABSTRACT. The Central American species of the Neotropical ant genus Procryptocerus Emery, 1887
(Myrmicinae, Cephalotini), are revised, with a worker-based key to species and individual accounts for 14
species. Species accounts include distribution, habitat affinities, nesting habits, and, in some cases, descrip-
tions of nest contents. The following taxonomic changes are made: P. reichenspergeri Santschi, 1921, is
synonymized under P. mayri Forel, 1899; P. convexus Forel, 1904, is raised to species; P. impressus Forel,
1899, is removed from synonymy and raised to species; and P. laeviventris Forel, 1899, is transferred from
synonymy under P. carbonarius to synonymy under P. batesi. Four new species are described: P. eladio, P.
kempfi, P. nalini, and P. tortuguero.

RESUMEN. Las especies de América Central del género Neotropical de hormigas Procryptocerus Emery,
1887 (Myrmicinae, Cephalotini), son revisadas, con una clave de especies y citas de 14 especies. Las citas
de especies incluyen distribucion, afinidades de habitat, habitos de anidamiento, y, en algunos casos, des-
criptiones del los contenidos del nido. Se hacen los siguientes cambios taxondmicos: P. reichenspergeri
Santschi, 1921 es sinonimizado con P. mayi Forel, 1899; P. convexus Forel, 1904 es elevado a especie; P.
impressus Forel, 1899 es retirado de sinonimia y elevado a especie; y P. laeviventris Forel, 1899 es trans-
ferido de sinonimia bajo P. carbonarius a sinonimia bajo P. batesi. Se describen cuatro especies nuevas: P.

eladio, P. kempfi, P. nalini, y P. tortuguero.

INTRODUCTION

The ant tribe Cephalotini, subfamily Myrmicinae,
is a group of Neotropical, stem-nesting ants. A
unique proventriculus (Emery, 1924) may be sup-
posed synapomorphic, establishing the tribe as a
monophyletic lineage. In addition, deep antennal
scrobes, nonpedunculate petiole, relatively large
size, and elaborate sculpture proffer a characteristic
habitus. Brown (1973) attempted to reduce the Ce-
phalotini to two genera, Procryptocerus Emery,
1887, and Cepbhalotes Latreille, 1802, but Kempf
(1973) persevered in the retention of four genera:
Procryptocerus, Cephalotes, Eucryptocerus Kempf,
1951, and Zacryptocerus Wheeler, 1911. Andrade
and Baroni Urbani (1999) recently evaluated the
monophyly of Cephalotes, Eucryptocerus, and Za-
cryptocerus and concluded that Brown’s proposal
was correct, and they formally synonymized Eu-
cryptocerus and Zacryptocerus under Cephalotes.
Thus, the Cephalotini now contains two genera,
Procryptocerus and Cephalotes, with Cephalotes
being demonstrably monophyletic.

The genus Procryptocerus can be separated from
Cephalotes (in the broad sense of Andrade and Bar-
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oni Urbani, 1999) by the combination of the fol-
lowing worker and queen characters: (1) antennal
scrobe extending almost to margin of vertex, (2)
eyes situated below the scrobe, (3) frontal carinae
not covering the genae from above, (4) pronotum
without spines or teeth, (5) metatarsus not com-
pressed, and (6) petiole and postpetiole without
projecting spines, teeth, or tubercles (Kempf, 1951).
Procryptocerus workers are strictly monomorphic
(Wheeler, 1984). The larvae of several species of
Procryptocerus have been described by Wheeler
and Wheeler (1954, 1973), but no features unique
to the genus have been identified. Although the
above characters allow a clean separation of Pro-
cryptocerus and Cephalotes, it remains unknown
whether any of them are synapomorphic. Thus it is
unknown whether Procryptocerus is monophyletic
or the paraphyletic remainder of the Cephalotini
after Cephalotes is removed.

Kempf (1951) revised the genus, and subsequent-
ly published short addenda describing new species,
making minor taxonomic changes, and providing
new locality data (Kempf, 1957, 1960, 1964a,
1964b, 1969). The treatment of the Central Amer-
ican region, in particular, suffered from a severe
paucity of material, and many of the taxa Kempf
treated were known to him only by the type series
(often a single specimen) or by brief published de-
scriptions. The accrual of new material from Cen-
tral America revealed problems in using Kempf’s
key to species (1951:19). Some of the characters to



2 M Contributions in Science, Number 495

which Kempf gave primary importance, such as
propodeal dimensions, spine length and degree of
divergence; the shape of the frontal carinae; and the
degree of excavation of the propleura, have proved
difficult to interpret, vary within species, or both,
whereas pilosity characters, which Kempf largely
ignored, have proved valuable in species diagnoses.
Also, we have examined type specimens of most
Procryptocerus nominal taxa, many of which were
not examined by Kempf. The new Central Ameri-
can material, the reevaluation of characters, and
the examination of types warrant a review of the
Central American species of the genus.

Many systematists would prefer a monographic
revision of the entire genus to this geographically
restricted work. But the geographic restriction is
necessary and may even be preferable to a single
work on the entire genus. A well-known phenom-
enon to monographers is character variation that
cleanly separates species locally but blurs when
viewed over the entire range of a genus. We contin-
ually search for characters, often quite obscure,
that will cut through the geographic variation and
reveal true species over broad geographic areas.
This endeavor can be successful, leading to keys
that allow a specialist to identify any specimen, but
the keys are often unusable by the nonspecialist and
may ignore more conspicuous characters that
cleanly separate species in geographically restricted
areas.

We prefer the approach of O’Hara (1993), in
which species are defined as a cartographic gener-
alization, like “road” or “city.” These terms do not
refer to precisely defined real entities, but neverthe-
less are very useful generalizations for symbols on
a map. The nature of a map, and in particular its
spatial scale, is usually tailored to a particular set
of users. The need for local maps to biodiversity is
increasing, but taxonomists insist on only creating
maps for small fractions of the biota and waiting
until they can produce a fine-scale map for an enor-
mous area.

This work provides a biodiversity map for Pro-
cryptocerus in Central America, made possible by
abundant collections from Costa Rica. Central
America is defined as Panama to Mexico, and all
species heretofore recorded from this region are in-
cluded in this report. The impetus for the project
has been the immediate needs of Costa Rica’s bio-
diversity inventory (Gamez, 1991). Kempf’s origi-
nal key to species (1951) uses major dividing char-
acters that are quite different from our key to the
Central American species; thus, the two keys can-
not be easily fused. In this report, the key is fol-
lowed by a taxonomic synopsis and species ac-
counts. We attempt to make global definitions of
species, recognizing them as suites of characters
that are coherent over a particular area. Species ac-
counts encompass the entire range and not just the
Central American occurrences of species. Species
accounts and taxonomic notes are also provided for
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several exclusively South American species that are
very closely related to Central American species.

For those needing to identify South American
Procryptocerus, a combination of this key and
Kempf (1951) will serve to identify many of the
common species, especially in Amazonia and south-
eastern Brazil. However, northern South America
and the Andes are poorly collected, and many tax-
onomic problems remain in these regions.

This work relies almost entirely on worker char-
acters. Queens are similar to workers in most re-
spects. Queen head width is 1 to 1.16 times worker
head width. The face sculpture is usually the same,
although subtle differences may occur. The main
differences are the caste-specific structural differ-
ences of the mesosoma. Although the key is for
workers and all species limits are justified with
worker evidence, we have provided measurements
and brief descriptions for queens when available.
We have completely ignored males in our research,
but increasing numbers of worker-associated males
are available in collections. In future work, males
could prove valuable, expanding our current
knowledge of species boundaries and phylogenetic
relationships.

METHODS

Observations were made at X63 magnification with a
Zeiss dissecting microscope. Most measurements were
made with a micrometer stage with digital output in in-
crements of 0.0001 mm. However, variation in specimen
orientation and alignment of crosshairs with edges of
structures resulted in measurement accuracy to the nearest
0.005 mm. All measurements are presented in millimeters.

TERMINOLOGY AND ABBREVIATIONS

The head is assumed prognathous. The mandibles and
clypeus are anterior. The face (= frons) is dorsal. The ver-
tex is posterior. The occiput and genal bridge are ventral.
The face and vertex are often sharply differentiated, meet-
ing at an angle. The juncture is termed the vertex margin.
The vertex is delimited ventrally by the occipital carina.
In “face view” the anterior margin of clypeus and margin
of vertex are in the same plane of focus.

An important character system that may have phylo-
genetic significance is the structure of the frontal carinae
and their relationship to the torulus. In some species, the
frontal carina is a thin flange that forms the upper scrobe
margin, continues above the torulus, curves medially, and
continues onto the clypeus as a lateral carina. The carina
is separate from the dorsal margin of the torulus. A char-
acter series can be seen in which the carina becomes thin-
ner where it crosses the torulus, eventually becoming dis-
continuous from the lateral clypeal carina and fusing with
the dorsal margin of the torulus. The frontal carina then
appears to end on the torulus. This is accompanied by a
thickening of the margin of the frontal carina just poste-
rior to its contact with the torulus.

True abdominal segment one is the propodeum, seg-
ment two is the petiole, segment three is the postpetiole.
Subsequent segments comprise the gaster. The posttergite
(sensu Bolton, 1994) of abdominal segment four is re-
ferred to as the first gastral tergite. Pretergites and post-
tergites of gastral segments two, three, and four are sharp-
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ly differentiated by a pronounced carina. The pretergite is
smooth and shiny; the posttergite is variously sculptured.
The posttergite of the first gastral segment and the preter-
gite of the second are very tightly overlapping, and it may
appear that the posttergite has a thin, smooth band at the
posterior margin. In other words, the juncture between the
pre- and posttergites of the second gastral segment may
be mistaken for the posterior margin of the first gastral
segment.

MATERIALS

Sculpture terminology generally follows Harris (1979).
The following measurements are reported.

AL Length of first gastral tergite measured in dorsal
view along median axis from line tangent to hu-
meral margins to posterior border (NB, do not
confuse pretergite of second segment with post-
tergite of first, see above).

ASW  Width of striae on first gastral tergite calculated
by measuring width of a group of striae that cross
medial % of width at a point between the petiolar
insertion and middisc that is regularly striate (typ-
ically halfway between) and dividing by the num-
ber of striae in the group.

AW Width of first gastral tergite at widest point mea-
sured in dorsal view.

EL Maximum diameter of eye.

HL Head length measured along median axis from
line tangent to rearmost points of margin of ver-
tex to anterior clypeal margin on median axis
(not to lateral extensions of clypeus).

HW  Head width measured across the widest part of
the head (not including eyes) in face view just pos-
terior to antennal scrobes.

MeL.  Length of mesosoma measured from the anterior

margin of the pronotum (not including “neck”) to

the tip of a propodeal spine in dorsal view.

Width of pronotum measured across the widest

part of the pronotum in dorsal view.

MFL  Metafemur length, anterior or posterior view,
measured along longitudinal axis from ventral
juncture of femur and trochanter to distal extrem-
ity of femur.

MFW Metafemur width, anterior view; perpendicular
distance between lines parallel to longitudinal
axis used for MFL and tangent to dorsal and ven-
tral borders of femur.

MTL  Metatibia length measured along exterior surface,
not including basal condyle.

PpW  Postpetiole width measured in dorsal view.

Prl. Length of dorsal face of propodeum measured
along median axis from approximate center of
propodeal suture to approximate juncture of dor-
sal and posterior faces (corresponding to base of
imaginary parabola formed by extending inner
margins of propodeal spines).

PrS Length of propodeal spines measured along me-
dian axis from posterior point of PrL to point
perpendicular to tip of longest propodeal spine.

PrT  PrL + PrS. PrL and PrS are always measured at
the same time, such that the endpoint of PrL is
the starting point of PrS. Because of the subjec-
tivity of the posterior margin of the dorsal face
of the propodeum, Prl. and PrS are somewhat
poorly defined, but PrT has more precise anterior
and posterior boundaries.

PrW  Width of propodeum, dorsal view, across widest

MeW
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part anterior to propodeal spines (including bas-
ilateral lobes if present).

PtH  Petiole height measured in lateral view perpendic-
ular to line from anterodorsal to posterodorsal
margin from summit of dorsal convexity to ven-
tral margin.

PtL Petiole length, in dorsal or lateral view, from an-
terodorsal to posterodorsal margin.

PtW  Petiole width measured in dorsal view across wid-
est point.

SL Scape length from distal end of shaft to lower
edge of skirt, which flares over basal condyle and
neck.

Collections are referred to by the following acronyms
(following the codens listed at the Bishop Museum Web
site on insect and spider collections of the world or new
codens using the same criteria).

BMNH  The Natural History Museum, London, UK

CFFC Fernando Fernandez collection, Instituto Hum-
boldt, Colombia.

CHAH  H.A. Hespenheide, personal collection.

CPDC Centro de Pesquisas do Cacau, Itabuna, Bahia,
Brazil.

CWEM  William and Emma Mackay collection, Uni-
versity of Texas, El Paso, Texas, USA.

FSCA Florida State Collection of Arthropods,
Gainesville, Florida, USA.

GBFM  Universidad de Panama, Panama, Panama.

INBC Instituto Nacional de Biodiversidad, Costa
Rica.

LACM  Los Angeles County Museum of Natural His-
tory, Los Angeles, California, USA.

JTLC John T Longino, personal collection.

MACN  Museo Argentino de Ciencias Naturales, Bue-
nos Aires, Argentina.

MCSN  Museo Civico de Storia Naturale “Giacomo
Doria,” Genoa, ltaly.

MCZC  Museum of Comparative Zoology, Cambridge,
Massachusetts, USA.

MHNG Muséum d’Histoire Naturelle, Geneva, Swit-
zerland.

MUCR  Museo de Insectos, Universidad de Costa Rica,
Costa Rica.

MZSP Museu de Zoologia da Universidade de Sao
Paulo, Sao Paulo, Brazil.

NHMB  Naturhistorisches Museum, Basel, Switzerland.

NMW Naturhistorisches Museum, Vienna, Austria.

PSWC  PS. Ward Collection, University of California,
Davis, California, USA.

USNM  National Museum of Natural History, Wash-

ington, DC, USA.

Kempf (1951) designated lectotypes for many of the
Mayr and Forel species of Procryptocerus. Examinations
of European collections revealed unlabeled or question-
ably labeled lectotypes and discrepancies that suggested
some material was never returned or reincorporated in the
collection. Subsequent inquiry to C.R. Brandio regarding
the Kempf collection in Sdio Paulo did not resolve the
problem, since none of the missing material was found
there. In these cases we have relied on the examination of
syntypes and tried to clarify the current status of type des-
ignations.

Material Examined lists are not always exact transcrip-
tions of specimen labels but are instead extracted from a
specimen database (maintained using Biota; Colwell,
1996), in which specimen labels have been interpreted and
augmented when possible.
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KEY TO PROCRYPTOCERUS SPECIES OF
CENTRAL AMERICA

The following key is based on workers. In general,
key characters pertaining to the head or gaster ap-
ply equally to workers and queens.

la. Sculpture on face composed entirely of high,
sharp carinae, which often anastomose to
form areolae (Fig. 1A, B), but which may be
regularly longitudinally parallel; first gastral
tergite smooth, punctate, or striate; if striate,
<40 striae/mm across disc; base of scape nev-
er flattened .. ....... ... ... .. .. ... 2
b. Sculpture on face composed entirely of dis-
crete, rounded foveae (Fig. 1H-]); distance
between foveae = fovea diameter; interspaces
generally smooth, minutely areolate; foveae
uniformly covering face or restricted to ante-
rior half or less, leaving posterior portion of
face smooth; base of scape terete or flattened
(seealsodc) ...l 4
¢. Sculpture on face striate (Fig. 1D), or a mix-
ture of striae and foveae (Fig. 1D-G), or with
shallow more or less confluent foveae (Fig.
1C); if entirely foveate (Fig. 1G), sculpture
very shallow and gaster covered with long,
flattened, subdecumbent setae; base of scape
never flattened . .. ... ... ... ... 9
2a. First gastral tergite densely micropunctate
over most of surface; sculpture on face uni-
formly areolate with no longitudinal orienta-
tion (Fig. 1B), HW < 1.05 mm .. .. P. belti
b. First gastral tergite usually smooth and shin-
ing, occasionally with longitudinal rugulae
anteriorly or with longitudinal rugulae both
anteriorly and posteriorly; sculpture on face
often with at least some longitudinal orien-
tation medially (Fig. 1A); HW > 1.05 ... 3
3a. Lateral portion of clypeus expanded, such
that a trough is formed between it and torulus
(Fig. 2A); in anterior view torulus is partially
hidden; mesosoma length < 1.9 mm; side of
dorsal face of propodeum often with a tooth
or lobe midway between base of propodeum
and base of propodeal spine .. ... P. batesi
b. Lateral portion of clypeus falls perpendicular-
ly to base of torulus (Fig. 2B), such that in
anterior view torulus is clearly visible; meso-
soma length (ML) usually >1.9 mm; side of
dorsal face of propodeum straight with no
tooth or lobe midway between base of pro-
podeum and base of propodeal spine . . ..
........................... P. mayri
4a. First gastral tergite-densely and finely striate
over entire surface; erect setae stiff, short,
SPATSE © v vt ittt S
b. First gastral tergite smooth or with striae con-
fined to anterior one half; erect setae thin and
flexuous or absent ............. ... .. 6
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Sa.

6a.

7a.

8a.

9a.

10a.

11a.

Base of scape flattened, as wide as distal end;
HW > 1.20 mm; anterior face of petiole
smooth and shining . .......... P. kempfi
Base of scape (above basal flange) subterete,
narrower than distal end; HW < 1.20 mm;
anterior face of petiole with coarse transverse
SIHAe « o vt P. hylaeus
Base of scape (above basal flange) subterete,
narrower than distal end; scape orange brown

orblack ........ ... .. ... ... ... 7
Base of scape flattened, as wide as distal end;
scape black ...... .. .. . . L. 8

Face largely smooth and shining, weak foveae
confined to anterior third (Fig. 1I) ... ...
........................ P. coriarius
Face uniformly foveate (Fig. 1]) . ... P. eladio
First gastral tergite smooth and shiny, with
scattered minute puncta, lacking longitudinal
sculpture in Central America, with anterior
longitudinal rugulae in Peru; mesosomal dor-
sum with abundant long flexuous setae . . ..
........................... P. nalini
First gastral tergite with anterior portion
evenly longitudinally striate; mesosomal dor-
sum with sparse, short, stiff setae ......
....................... P. attenuatus
Sculpture on face composed of confluent, very
shallow foveae (Fig. 1C); first gastral tergite
finely longitudinally striate, with sparse erect
short setae; HW < 1.0 mm .. .. P. pictipes

. Sculpture on face striate or very shallow and

a mixture of foveae and weak rugulae (Fig.
1ID-G); HW > 1.0 mm ............. 10
Dorsal face of propodeum and first gastral
tergite with relatively few setae, which are not
strongly flattened (Fig. 3A, B); face with con-
spicuous longitudinal rugae with variable de-
velopment of small foveae (Fig. 1D); posterior
face of forefemur smooth or with faint cari-
nae, which do not extend the full length of
femur ................ P. scabriusculus

. Dorsal face of propodeum and first gastral

tergite with strongly flattened setae (Fig.
3C-F); sculpture on face very shallow, foveae
more conspicuous than rugae (Fig. 1E-G) ..
Gaster densely covered with subdecumbent,
strongly flattened, glittering setae; along me-
dian axis of first gastral tergite decumbent se-
tae overlap by about half their length; lateral
lobes of mesonotum in the form of horizontal
flanges which are blunt, posteriorly directed,
and project over the propodeal suture, such
that in side view their vertically concave pos-
teroventral margins obscure the median por-
tion of the suture (Fig. 3F) ... P. impressus
Gaster with relatively less dense setae on first
gastral tergite; along median axis, decum-
bent setae overlap by less than half their
length or do not overlap; lateral lobes of me-
sonotum smaller, such that in side view they

















































































