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ABSTRACT. The genus Alabagrus (Hymenoptera: Braconidae) is revised to include specimens collected
throughout Costa Rica, including those from the Arthropods of La Selva (ALAS) project and rearings by
Janzen and Hallwachs at Santa Rosa National Park. Descriptions are provided for a total of 39 species
collected in Costa Rica, including 17 species that are new to Costa Rica and 6 species that are new to
science. New species are A. combos, A. derailersi, A. donnai, A. englishi, A. sarapiqui, and A. watsoni.
Species of Alabagrus are reported to be primarily associated with successional habitats, where they para-
sitize the larvae of Crambidae (Lepidoptera). The treatment of each species includes a total of 75 mor-
phological and color characters and host records. Graphs of the temporal distribution and color photo-
graphs are presented for each of the 39 Costa Rican species. An illustrated key to the species of Alabagrus

is provided.

INTRODUCTION AND HISTORICAL REVIEW

Parasitic wasps belonging to the genus Alabagrus
Enderlein (Braconidae: Agathidinae) are restricted
to the New World, and are found from southeast-
ern Canada to northern Argentina. They are espe-
cially diverse in wet tropical habitats. Species of Al-
abagrus are solitary, koinobiont endoparasitoids of
concealed larvae of the family Crambidae (Lepi-
doptera) (Table 1). Some species of Alabagrus are
important in the control of pest Lepidoptera, in-
cluding A. stigma (Brullé), a parasitoid of the sugar
cane and rice borer Diatraea saccharalis (Fabri-
cius).

Alabagrus was proposed by Enderlein (1920) for
several species of Neotropical agathidines. Muese-
beck and Walkley (1951) synonomized Alabagrus
under Agathis Enderlein, and Shenefelt {1970)
adopted this classification in his catalogue of world
Agathidinae. Sharkey (1988} resurrected Alabagrus
and included in the genus Astiria, Craspedoboth-
rus, and Liyptia, of Enderlein (1920). He included
a total of 104 species in his revision of the genus,
22 of which were recorded from Costa Rica.

Since his revision, the Arthropods of La Selva
(ALAS) project has extensively sampled the low-
land Neotropical rainforest surrounding the Orga-
nization for Tropical Studies (OTS) La Selva Bio-
logical Station at La Selva, Costa Rica {Longino,
1994). The project yielded a total of 904 specimens,
representing 26 species of Alabagrus from La Selva,
of which 12 are new Costa Rican records and 6 are
new to science. Based on the ALAS specimens, es-
timators of species diversity calculated by using
EstimateS 5.0.1 (Colwell, 1994-1997) predict that
there are between 29 (Coleman richness expecta-
tion [Coleman, 1981; Coleman et al., 1982]) and

33 (second-order jackknife richness estimator
[Burnham and Overton, 1978, 1979; Smith and
van Belle, 1984; Palmer, 1991]) species of Alaba-
grus at La Selva, indicating that the area has been
well sampled by Malaise traps. Furthermore, sub-
sequent Malaise trap samples from La Selva, as
well as canopy fogging and blacklight samples,
have yielded no new species of Alabagrus. We are
thus fairly confident that this revision includes most
species of Alabagrus found at La Selva. However,
a specimen of A. tricarinatus (Cameron) was reared
by H. Hespenheide (University of California, Los
Angeles) in 1986 from an unknown host on By#t-
neria aculeata (Jacquemoud) (Sterculiaceae) at La
Selva. This species was not captured by the ALAS
sampling, suggesting that a few additional species
of Alabagrus could be present there.

Because of their diversity, abundance, and fre-
quent role as keystone species in the natural regu-
lation of ecosystems, parasitic wasps are an excel-
lent focal group for systematic and conservation
studies (Lasalle and Gauld, 1991). Members of the
genus Alabagrus are particularly abundant and di-
verse in lowland Neotropical rainforests. They are
efficiently captured with Malaise traps and, because
of their large size and colorful nature, they are com-
mon in museum collections and are relatively easy
to identify. Tt is our hope that the biodiversity in-
formation obtained on the species of Alabagrus of
La Selva will be used as a benchmark bioindicator
through which tropical sites may be compared.

This paper builds on Sharkey’s (1988) revision by
describing the 39 species recorded from Costa Rica.
Many of these species were previously described
from only a few specimens, so they have been re-
described to document the range of variation in
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Table 1. List of known hosts of species of Alabagrus and the plants from which they have been reared. Blank spaces
represent incomplete records. Data are from Janzen and Hallwach’s caterpillar database, a specimen reared by Hespen-

heide, and Sharkey {1988).

Species Alabagrus host

Host plant

Bicilia iarchasalis
Conchylodes ovulalis
Eulepte concordalis
Glyphodes sybillalis
Phaedropsis sp.
Pilocrocis ramentalis
Salbia cassidalis
Diatraea sp.

Eulepte concordalis
E. concordalis
Phostria metalobalis
Pilocrocis ramentalis
Crambidae sp.
Lygropia tripunctata
Dichogama colotha
D. colotha

D. redtenbacheri
Lativalva pseudosmithii
Alatuncusia sp.
Aponia itzalis
Bicilia iarchasalis
Phaedropsis cernalis
Psara obscuralis
Diatraea canella

D. impersonatella
D. lineolata

D. saccharalis
Unknown

Omiodes humeralis

A. albispina

A. imitatus
A. janzeni

A. latreillei
A. maculipes

A. nabuat!

A. nicoya

A. roibasi

A. stigma

A. watsoni

Petiveria alliacea (Phytolaccaeae)
Baltimora recta (Asteraceae)

Cydista heterophylla (Bignoniaceae)
Trophis racemosa (Moraceae)

Triplaris melaenodendron (Polygonaceae)
Dyschoriste valeriana (Acanthaceae)
Lasiacis sorghoidea (Poaceae)

Tabebuia rosea (Bignoniaceae)

T. impetiginosa

Genipa americana (Rubiaceae)
Dyschoriste valeriana (Acanthaceae)
Maranta arundinacea (Marantaceae)
Operculina pteripes (Convolvulaceae)
Capparis indica (Capparidaceae)

C. incana

C. frondosa

Morisonia americana (Capparidaceae)
Capparis frondosa (Capparidaceae)
Cornutia grondifolia (Verbenaceae)
Petiveria alliacea (Phytolaccaceae)
Triplaris melaenodendron (Polygonaceae)
P. alliacea

Byttneria aculeata (Sterculiaceae)
Inga vera (Fabaceae)

morphology and color observed in specimens col-
lected in Costa Rica since that date. A key gener-
ated with the DELTA software package (Dallowitz
et al., 1997) is provided to the species of Alabagrus
of the world. To better understand the phenology
of Alabagrus species, we have provided graphs il-
lustrating the temporal distribution of each species
at La Selva and throughout Costa Rica. All species
were collected in primary forest, secondary growth,
and successional areas unless otherwise mentioned
in the distribution information sections associated
with each species description. Maps illustrating the
distribution of every species aside from the new
ones found only at La Selva are available in Shar-
key’s (1988) revision. Finally, color photographs
are provided for each of the 39 species found in
Costa Rica.

MATERIALS AND METHODS
STUDY SITE

The La Selva Biological Station is an OTS research site of
1,536 ha located at the confluence of the Sarapiqui and
Puerto Viejo rivers in northeastern Costa Rica. The land
is composed of primary forest (55%) dominated by Pezn-

taclethra macroloba (Willd.) {Fabaceae), selectively logged
primary forest (7%), secondary forest that has been re-
generating since the early 1970’ (11%), successional pas-
ture (18%), abandoned plantations (8%), and managed
habitats including an arboretum and successional plots
(0.5%) (McDade and Hartshorn, 1994).

SAMPLING PROGRAM

The ALAS project’s sampling regime was described by
Longino and Colwell (1997). In brief, the project involved
a total of 18 Malaise traps placed at La Selva. Sixteen of
these were divided between four habitat types: young al-
luvial soil with secondary growth vegetation, young allu-
vial soil with primary forest, old residual soil with sec-
ondary growth vegetation, and old residual soil with pri-
mary forest. Four traps were placed in each of the above
habitat types from March 1993 until June 1996. Only one
Malaise trap was used to sample all five successional plots.
These five plots are all contiguous and the single trap was
left in the same location for the duration of the project.
A single Malaise trap also was placed at the border of a
swamp (referred to as “borde suampo” in the DISTRI-
BUTION sections after each of the species descriptions)
from August 1997 until November 1998. Additionally,
canopy fogging, blacklight traps, and Berlese funnels were
used to sample La Selva, but yielded only two Alabagrus
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specimens. One A. semialbus (Szépligeti) and one A. pa-
chamama Sharkey were collected by canopy fogging of
Pentaclethra macroloba. Blacklight traps and Berlese fun-
nels yielded no specimens.

KEY CONSTRUCTION

We have constructed the key to the species of Alabagrus of
the world by using the software package DELTA (Dallowitz
et al., 1997), which is available at http://biodiversity.uno.
edu/delta. The DELTA software constructs keys by using
two text files: a CHARS file that contains a list of characters
and states, and an ITEMS file that contains a list of taxa
and the character states of each taxon. The keys were con-
structed to facilitate identification rather than to be as ef-
ficient as possible, thus, many species will key out in mul-
tiple places. Interactive versions of both keys that allow the
user to choose which characters to examine for species de-
termination are available on M.]. Sharkey’s Web page at
http://www.uky.edu/~mjshar0. The CHARS and ITEMS
files used to produce the key also are available at this Web
site. The program INTKEY can be downloaded from this
site free of charge.

SPECIMENS EXAMINED

We examined a total of 1,617 specimens of Alabagrus,
over half of which were collected through the ALAS pro-
ject. Others were collected through a recent Mellon Foun-
dation grant to ]. Pickering and M.]. Sharkey. Some reared
specimens from Santa Rosa National Park, Costa Rica,
were provided by D.H. Janzen. Almost all specimens in-
volved in this project are labeled with a unique bar code
or rearing number. The ALAS specimens are labeled IN-
BIOCRI xxxxxxxxx, where the x’s represent a unique
number. Numbers for specimens of new species are in-
cluded in the DISTRIBUTION and MATERIAL EXAM-
INED sections. Specimens from the Mellon Foundation
grant are labeled UGCA xxxxxx and also are included for
new species in the just-mentioned sections. Specimens
from Santa Rosa National Park are labeled yy-SRNP-
xxxx, where y’s represent the year of rearing. A database
of these records is available at http://janzen.sas.upenn.edu.

All holotype specimens are deposited at the National
Institute of Biodiversity (Instituto Nacional de Biodiver-
sidad de Costa Rica [INBC]) in Santo Domingo de He-
redia, Costa Rica. Paratypes and other specimens are de-
posited in a variety of other museums, including American
Entomological Institute, British Natural History Museum,
Canadian National Collection, Natural History Museum
of Los Angeles County, Oregon State Arthropod Collec-
tion, University of Kentucky Insect Collection, and Na-
tional Museum of Natural History.

DESCRIPTION GENERATION

A description generated with DELTA (Dallowitz et al.,
1997) is provided for each species of Alabagrus from Cos-
ta Rica. In the case of previously described species, these
descriptions refer to all specimens found in Costa Rica
rather than holotypes, lectotypes, or other extralimital
material. The description of new species includes the range
of information on meristic, measured, and discrete mor-
phological characters for all known specimens of the spe-
cies. When this information is variable, holotype infor-
mation is set apart in square brackets ([ ]). Percentages
included in the descriptions of variable characters refer to
the approximate percentage of specimens that exhibit the
characteristic. The number of specimens examined to de-
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termine percentages is reported with the first percentage
in each description as sample size. Characters that are
missing from some species descriptions represent charac-
ters that are not applicable to that taxon; for example, the
propodeum of A. pachamama is smooth, so characters 17
to 19 that describe propodeal sculpture are not included
in the description. The integers in parentheses before each
character identify the character in both the species descrip-
tion (ITEMS) and character list (CHARS) files of DELTA.
Character numbers have been used similarly by Sharkey
(1996) in his revision of the Agathidinae of Japan. Char-
acter numbers allow for easy comparisons among species.
The ITEMS and CHARS files are available at M.]. Shar-
key’s Web site at http://www.uky.edw/~mjshar0. Infor-
mation on species distribution outside Costa Rica and pre-
viously known host species provided in the descriptions
are taken from Sharkey’s (1988) revision.

MORPHOLOGY

Morphological terminology follows Sharkey and Wharton
(1997). All specimens collected by the ALAS project were
examined for a total of 7 continuous, 3 meristic, 22 dis-
crete morphological characters, and 42 color characters.

REPOSITORIES

The acronyms used here are taken from Arnett et al.

(1993), and UKIC is new.

AEIC  American Entomological Institute, Townes’s

Collection, Gainesville, Florida, USA.

AMNH American Museum of Natural History, New

York, New York, USA.

Academy of Natural Sciences, Philadelphia,

Pennsylvania, USA.

BMNH The Natural History Museum, London, United

Kingdom.

Canadian National Collection, Agriculture Can-

ada, Ottawa, Ontario, Canada.

HNHM Hungarian Natural History Museum, Budapest,
Hungary.

ANSP

CNCI

INBC Instituto Nacional de Biodiversidad, Santo Do-
mingo de Heredia, Costa Rica.

LACM Natural History Museum of Los Angeles Coun-
ty, Los Angeles, California, USA.

MIZT Museo ed Istituto di Zoologia Sistematica,

Universitya di Torino, Torino, Italy.
MNHN Muséum National d’Histoire Naturelle, Paris,
France.

OSUO  Oregon State Arthropod Collection, Oregon
State University, Corvallis, Oregon, USA.

SMEC  Snow Museum of Entomology, University of
Kansas, Lawrence, Kansas, USA.

UKIC  University of Kentucky Insect Collection, Lex-
ington, Kentucky, USA.

USNM  National Museum of Natural History, Smith-
sonian Institution, Washington, D.C., USA.

ZMPA  Polish Academy of Science, Warszawa, Poland.

TRAILS AT LA SELVA

Acronyms are used in the DISTRIBUTION AND MA-
TERIAL EXAMINED sections of new species descriptions
to provide an approximate location of their collection at
La Selva.

CC Camino Central
SCH Sendero La Chanchera

































































































































































































































