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New species records of Gasteruptiidae
(Hymenoptera, Evanioidea) from Eastern Uruguay
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ARBULO, JUAN P. BURLA & ENRIQUE CASTIGLIONI

Abstract: In this study, the Gasteruptiidae (Hymenoptera, Evanioidea) collected in three
environments at the Department of Rocha, in Eastern Uruguay, were documented based
on a survey carried out with Malaise traps between December 2014 and December
2016. During the samplings, four species of Gasteruption Latreille, 17796 were captured,
being 14 females and three males of Gasteruption brachychaetun Schrottky, 1906; eight
females and five males of Gasteruption brasiliense (Blanchard, 1840); one female of
Gasteruption helenae Macedo, 2011 and one female of Gasteruption brandaoi Macedo,
20711. Gasteruption brachychaetun, G. helenae and G. brandaoi are recorded by the first
time from Uruguay.

Key words: Gasteruption brachychaetun, Gasteruption brasiliense, Gasteruption hel-

enae, Gasteruption brandaoi, Neotropical Region.

INTRODUCTION

Gasteruptiidae (Hymenoptera: Evanioidea)
is a small and distinctive group of parasitoid
wasps whose larvae develop as predator-
inquilines in nests of solitary bees including
Apidae, Colletidae, Halictidae, Megachilidae
and, Stenotritidae (Hymenoptera) (Jennings &
Austin 2004, Zhao et al. 2012) and there is no
direct evidence indicating that such insects may
have wasps as hosts (Crosskey 1951, Gauld 1995,
Jennings & Austin 1997a, b, 2004).

The family has a worldwide distribution
(Gauld 2006, Zhao et al. 2012) and comprises
about 600 described species, divided in two
subfamilies: Gasteruptiinae, composed by the
cosmopolitan Gasteruption Latreille, 1796 with
about 500 species, and three other genera, with
sevenspeciesintotal,restrictedtotheNeotropical
region: Plutofoenus Kieffer, 1911, Trilobitofoenus
Macedo, 2009 and Spinolafoenus Macedo, 2009;

and Hyptiogastrinae whose Neotropical fauna
includes only two Pseudofoenus Kieffer species
(Crosskey 1953, Jennings & Austin 1997b, 2002,
Gauld 2006, Smith 2006, Macedo 2009, 2011,
Parslow et al. 2020).

The only Gasteruptiidae species ever
recorded in Uruguaywas Gasteruption brasiliense
(Blanchard, 1840), with only one female collected
in 1963 in the central-north of the country
(Macedo 2011). There have not been any records
of other three genera of Gasteruptiinae (Macedo
2009), nor Pseudofoenus (Hyptiogastrinae)
(Jennings & Austin 1997b, 2002).

The knowledge about the hosts of the
Neotropical Gasteruptiidae was summarized by
Perioto et al. (2020).

The present study aimed to characterize
the diversity of Gasteruptiidae collected at the
Department of Rocha, in the east of Uruguay,
incorporating new distributional records for
G. brachychaetun Schrottky, 1906, G. helenae
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Macedo, 2011 and G. brandaoi Macedo, 2011, and
represents the first effort directed towards filling
in information gaps about the Gasteruptiidae in
that country. We provide a key to Gasteruptiidae
species of Uruguay and their known distribution
based on the literature, new records and
material examined. We also provide maps with
the geographic distribution of each species.

MATERIALS AND METHODS

The Hymenoptera sampling in each of the
environments studied was performed every
two weeks with two Malaise traps (Townes
1972) separated from each other by about 100
m between December 2014 and December
2016. For the preservation of the captured
insects was used ETOH 95 °GL. The traps
remained active throughout the study period
in three environments at the municipality of
Castillos, Rocha Department, Uruguay. The
environments studied were: a) natural field
area, predominant grassland surrounded by
native forest, with low cattle grazing intensity
(NFA) (34°05'1.07"S, 53°45'43.08"W); b) natural
grassland area associated to palm forest under
grazing of cattle and sheep (GCS) (34°0526.8"S,
53°52'14.4"W) and, c) areas under integrated
livestock production system with winter-
summer agriculture associated to pastures and
natural vegetation covered water drains (ILP1)
(34°02'33.7"S, 53°50'02.7"W, between December
2014 and December2015) and (ILP2) (34°24'7.04"'S,
54°08'1.48"W, between January and December
2016).

The separation, cataloging and
quantification of the insects contained in each
sample were carried out in the Laboratorio
de Biologia Animal of the Centro Universitario
Regional del Este of the Universidad de La
Republica, in the city of Rocha, Uruguay. There,
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the parasitoid Hymenoptera were separated from
the other insects and sent to the Laboratorio
de Sistematica e Bioecologia de Parasitoides e
Predadores (LSBPP) of the Instituto Biologico, in
Ribeirao Preto, Brazil, where the families were
identified. At the LSBPP the Gasteruptiidae were
separated stored in plastic vials with 70% ethanol
and later air dried, mounted on entomological
pins and labeled.

The specific identifications of the studied
specimens were made by A.C.C. Macedo. Images
were taken using a digital camera (Leica MC170
HD, Leica Microsystems, Germany) attached to
a stereomicroscope (Leica M205C APO, Leica
Microsystems, Singapore) and specimens
illuminated with high diffuse dome illumination
(Leica LED5000 HDI, Leica Microsystems, China).
Focus stacking of images was done using Helicon
Focus (version 5.3). The figures were prepared
using Adobe Photoshop (version 11.0).

The voucher specimens examined in this
study have been deposited in the Colecao
Entomologica do Laboratorio de Sistematica e
Bioecologia de Parasitoides e Predadores (LRRP#
2695-2703, 5305-5308), of the Instituto Bioldgico
|/ Ribeirdo Preto (Ribeirdo Preto, SP, Brazil), N.W.
Perioto, curator.

RESULTS

Thisstudy resulted inthe capture of 17 specimens
of Gasteruption brachychaetun Schrottky,
1906 (14 females, 3 males), 13 of Gasteruption
brasiliense (Blanchard, 1840) (8 females, 5
males), one female of Gasteruption brandaoi
Macedo, 2011 and one female of Gasteruption
helenae Macedo, 2011, totaling 32 specimens
(Table I).
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Table I. Species of Gasteruption Latreille, 1796 obtained near the municipality of Castillos, Rocha Department,
Uruguay, between December 2014 and December 2016: number of specimens per locality sampled, and sample

effort in trap-days.

Species of Gasteruption n
G. brasiliense (Blanchard, 1840) 7
G. brasiliense (Blanchard, 1840) 6
G. brachychaetun Schrottky, 1906 3
G. brachychaetun Schrottky, 1906 14
G. helenae Macedo, 2011 1
G. brandaoi Macedo, 2011 1

Locality sampled Sampling effort (in trap-days)
NFA 208,6
GCS 2433
NFA 486,7
GCS 104,3
GCS 1460
GCS 1460

NFA: natural field area, with low cattle grazing intensity; GCS: natural grassland area associated to palm forest under grazing of

cattle and sheep.

Key to species of Gasteruption of Uruguay

1. Ovipositor sheath short (0.60-1.41 xas long as
hind tibia); hypopygium notched, V-shaped ........
Gasteruption brachychaetum Schrottky

- Ovipositor sheath long (3.42-8.23 xas long
as hind tibia); hypopygium notched, Y-shaped

2. Discal cell of fore wing absent

. Gasteruption brandaoi

Macedo
- Discal cell of fore wing present

3. Occipital carina wider laterally; head as
long as wide; metacoxa with well-defined striae;
propleuronwithirregularstria@.....ccoveecoevecceeees
Gasteruption brasiliense (Blanchard)

- Occipital carina narrow; head longer
than wide; metacoxa without or with ill-
defined striae; propleuron without striae
................................................... Gasteruption helenae

Taxonomy

Gasteruption brachychaetun Schrottky, 1906
Figure 1a

Gasteruption brachychaetum Schrottky, 1906: 61—
62 (description); Kieffer, 1912: 238 (in key), 308-
309 (redescription); Hedicke, 1939: 34 (catalog);
Macedo, 2009: 7 (brachycaetum misprint, cladistic
analysis); Rasmussen et al. 2009: 23 (catalog);
Macedo, 2011: 18 (redescription); Macedo et al,
2012 (behavior, host record).

Diagnosis. Gasteruption brachychaetum
is easily distinguished from other Uruguayan
species of Gasteruption by having the ovipositor
sheath short (0.21-0.35 x as long as metasoma;
0.60-1.41 x as long as hind tibia); the hypopygium
notched, V-shaped; the propleuron longer than
the pronotum; and the mesoscutum punctate.

New country record. Uruguay (Rocha
Department, Castillos ).

Geographical distribution (Figure 1b).
Argentina (Buenos Aires, Jujuy, Misiones, Salta,
Tucuman), Brazil (Espirito Santo, Minas Gerais,
Pard, Rio de Janeiro, Santa Catarina, Sao Paulo),
Colombia, Costa Rica, Guatemala, Mexico
(Quintana Roo), Paraguay, Peru, Suriname,
Trinidad and Tobago, Venezuela (Macedo 2011).
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Figure 1. a. Gasteruption brachychaetum Schrottky, 1906, female, habitus lateral. b. Map of known distribution
of Gasteruption brachychaetum Schrottky, 1906. c. Gasteruption brasiliense (Blanchard, 1840), female without
ovipositor; in detail, habitus lateral. d. Map of known distribution of Gasteruption brasiliense (Blanchard, 1840).
Black triangles are previous records (Macedo 2011), the red ones new records to Uruguay.
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Material examined. Uruguay, Rocha, Castillos,
Don Bosco / bosque-campo, 34°05'1.07"S,
53°45'43.08"W, arm. Malaise, 14/1/2016, E.
Castiglioni e equipe, cols., LRRP# 4338, 1 female
(LRRP); same data except 15/111/2016, LRRP#
4334, 4335, 2 females (LRRP); Uruguay, Rocha,
Castillos, Cardoso / campo natural, 34°0526.8"S,
53°5214.4"W, arm. Malaise, 26/11/2015, E.
Castiglioni e equipe, cols., LRRP# 4331, 4332, 2
females (LRRP); 29/111/2015, LRRP# 4339, 1 female
(LRRP); same data except 28/1/2016, LRRP#
4341, 4342, 2 females (LRRP); same data except
11/11/2016, LRRP# 4345, 1 female (LRRP); same
data except 28/11/2016, LRRP# 4329, 4330, 4340,
1 male, 2 females (LRRP); same data except 15/
[11/2016, LRRP# 4336, 4337, 4343, 4344, 2 males, 2
females (LRRP); same data except 28/XI/2016,
LRRP# 4333, 1 female (LRRP).

Gasteruption brasiliense (Blanchard, 1840)
Figure 1c

Foenus brasiliensis Blanchard, 1840: 300
(description); Westwood, 1843: 260 (museum
data); Guérin-Méneville, 1844: 406; Brullé, 1846:
530-531 (redescription); Westwood, 1851: 219
(redescription).

Gasteruption brasiliense: Schletterer, 1885: 304
(redescription), 317 (catalog); Schletterer, 1890:
469-470 (redescription); Dalla Torre, 1902: 1065
(catalog); Kieffer, 1902: 7 (catalog); Kieffer, 1912:
238 (in key), 311-312 (redescription); Hedicke,
1939: 35 (catalog); De Santis, 1980: 297 (catalog);
Macedo, 2009: 7 (cladistic analysis); Macedo, 2011
(redescription).

Foenus gracillimus Westwood, 1843: 258
(description).

Gasteruption gracillimum: Schletterer, 1885: 307
(redescription), 319 (catalog); Schletterer, 1890:
471-472 (=tenuicolle); Kieffer, 1902: 10 (catalog);
Kieffer, 1912: 239 (in key), 315 (redescription);
Hedicke, 1939: 35 (catalog).
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Gasteruption longicauda Kieffer, 1904: 18
(description); Kieffer, 1912: 239 (in key), 313-314
(redescription); Hedicke, 1939: 35 (catalog); De
Santis, 1980: 297 (catalog).

Gasteruption annulitarse Schrottky, 1906: 59
(description), 61 (in key); Kieffer, 1912: 239 (in key),
312 (redescription); Hedicke, 1939: 34 (catalog);
Rasmussen et al.,, 2009: 20 (catalog).
Gasteruption petroselini Schrottky, 1906: 57-58
(description), 61 (in key); Kieffer, 1912: 239 (in
key), 312-313 (redescription); Hedicke, 1939: 36
(catalog); Rasmussen et al., 2009: 36 (catalog).
Gasteruption subtropicale Schrottky, 1906: 58
(description), 61 (in key); Kieffer, 1912: 239 (in key),
313 (redescription); Hedicke, 1939: 36 (catalog);
Rasmussen et al., 2009: 39 (catalog).

Foenus torridus Bradley, 1908: 118 (description);
Cresson, 1928: 11 (lectotype). Gasteruption
torridum Kieffer, 1912: 238-239 (in key), 315
(redescription); Hedicke, 1939: 36 (catalog).
Gasteruption Brasiliae Kieffer, 1911a: 305
(description). Gasteruption brasiliae: Kieffer,
1912: 413-414 (redescription); Hedicke, 1939: 35
(in key); De Santis, 1980: 297 (catalog).

Diagnosis. Gasteruption brasiliense differs
from other Uruguayan species by having the
ovipositor sheath long (1.16-1.65 = as long as
metasoma; 3.51-8.23 x as long as hind tibia),
and dark brown, with apex yellow brown; the
hypopygium notched, Y-shaped; the discal cell
of fore wing present; the occipital carina wider
laterally; the propleuron longer than or as long
as the pronotum; the mesoscutum punctate; the
mesepisternum and the propodeum areolate;
and the metacoxa with well-defined striae.

New locality record for Uruguay. Rocha
Department.

Geographical distribution (Figure 1d):
Argentina (Entre Rios, Jujuy, La Rioja, Santiago del
Estero), Bolivia, Brazil (Amazonas, Espirito Santo,
Goias, Maranhao, Minas Gerais, Mato Grosso,
Para, Parana, Rio de Janeiro, Santa Catarina, Sao
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Paulo), Colombia, Costa Rica, Ecuador, Guyana,
Honduras, Mexico (Chiapas, Oaxaca, Puebla,
Quintana Roo, Veracruz), Panama, Paraguay, Peru,
Trinidad and Tobago, Uruguay (Tucuarembo),
Venezuela (Macedo 2011).

Material examined. Uruguay, Rocha, Castillos,
Don Bosco / bosque-campo, 34°051.07"S,
53°45'43.08"W, arm. Malaise, 29/XI1/2014, E.
Castiglioni e equipe, cols., LRRP# 4352, 1 female
(LRRP); same data except 11/11/2015, LRRP# 4349,
4350, 4351, 3 males (LRRP); same data except 26/
[1/2015, LRRP# 4347, 1 male (LRRP); same data
except 14/1/2016, LRRP# 4348, 1 female (LRRP);
same data except 15/111/2016, LRRP# 4346, 1
female (LRRP); Uruguay, Rocha, Castillos, Cardoso
/ campo natural, 34°05'26.8"S, 53°52'"14.4"W,
arm. Malaise, 26/11/2015, E. Castiglioni e equipe,
cols., LRRP# 4358, 1 female (LRRP); same data
except 29/X11/2015, LRRP# 4355, 1 male (LRRP);
same data except 28/1/2016, LRRP# 4353, 4354,
2 females (LRRP); same data except 15/111/2016,
LRRP# 4356; 1 female (LRRP); same data except
21/X11/2016, LRRP# 4356, 1 female (LRRP).

Gasteruption brandaoi Macedo, 2011
Figure 2a.

Gasteruption brandaoi Macedo, 2011: 20-22
(description).

Diagnosis. Gasteruption brandaoi differs
from other Uruguayan species by having the
ovipositor sheath long (1.40-1.76 x as long as
metasoma; 3.56-4.79 x as long as hind tibia);
the hypopygium notched, Y-shaped; the discal
cell of fore wing absent; the head longer than
wide; the occipital carina wide, the mesoscutum
punctate rugose; and the metacoxa striate.

New country record. Uruguay (Rocha
Department, Castillos ).

Geographical distribution (Figure 2b).
Argentina (Jujuy, Misiones, Salta), Brazil (Parana,
Sao Paulo, Tocantins) (Macedo 2011).
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Material examined. Uruguay, Rocha,
Castillos, Cardoso / campo natural, 34°0526.8"S,
53°52"14.4"W, arm. Malaise, 27/111/2015, E.
Castiglioni e equipe, cols., LRRP# 4360, 1 female
(LRRP).

Gasteruption helenae Macedo, 2011
Figure 2c.

Gasteruption helenae Macedo, 2011: 32-33
(description)

Diagnosis. Differs from other Uruguayan
species by having the ovipositor sheath long
(1.32-1.58 = as long as metasoma; 3.42-5.82
x as long as hind tibia), and dark brown, with
apex yellow brown; the hypopygium notched,
Y-shaped; the discal cell of fore wing present;
the head longer than wide; the occipital
carina narrow; propleuron without striae; the
mesepisternum imbricate dorsally and with
ill-defined areoles ventrally; the propodeum
areolate; and metacoxa without or with ill-
defined striae.

New country record. Uruguay (Rocha
Department, Castillos ).

Geographical distribution (Figure 2d).
Argentina (Entre Rios), Bolivia (La Paz), Brazil
(Parana) (Macedo 2011).

Material examined. Uruguay, Rocha,
Castillos, Cardoso / campo natural, 34°05268"S,
53°52'14.4"W, arm. Malaise, 12/1/2015, E.
Castiglioni e equipe, cols., LRRP# 4359, 1 female
(LRRP).

DISCUSSION

The Uruguay is, comparatively, a relatively
small landmass, with about 175,000 km? located
between 53 and 58 west longitude and 30 and
35 south latitude. The country is surrounded
by southern temperate grasslands, northern
tropical formations, eastern maritime coastlines
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Figures 2. a. Gasteruption brandaoi Macedo, 2011, 1906, female without ovipositor; in detail, habitus lateral. b.
Map of known distribution of Gasteruption brandaoi Macedo, 2011. c. Gasteruption helenae Macedo, 2011, female
without ovipositor; in detail, habitus lateral. d. Map of known distribution of Gasteruption helenae Macedo, 2011.

Black triangles are previous records (Macedo 2011), the red ones new records to Uruguay.
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and a western zone area delimited by the large
Uruguay and Parana Rivers. Physically, Uruguay
is continuous with Brazil to the north and
contiguous with Argentina to the west; to the
south, Uruguay and Argentina are separated by
Rio de la Plata, which acts as a natural separating
barrier (Gillespie 1990).

Gasteruptiidae are occasionally collected on
insect surveys with Malaise traps but, in several
studies carried out in Brazil in areas of Atlantic
Forest (Azevedo et al. 2002, 2003, Perioto & Lara
2003, Perioto et al. 2005, Sobczak & Vasconcellos
Neto 2015, among others), Brazilian savannah
(Perioto et al. 2008, Lara et al. 2015) and in
cultivated areas (Klesener et al. 2013) none of
these insects were obtained.

In this study, carried out during two years
in eastern Uruguay, a large sampling effort was
employed to capture parasitoid Hymenoptera:
4,380 trap-days with Malaise traps, divided into
1,460 trap-days in each one of the three studied
environments. This effort resulted in the capture
32 specimens, belonging to four species of
Gasteruption (Table 1) which represented only
0.06% of the 52,740 parasitoid Hymenoptera
captured. In other words, were necessary in
average, about 137 trap-days for the capture of
each specimen of Gasteruption.

This effort was 6.85 times smaller than
that obtained by Perioto et al. (2020) that, in a
similar study carried out in a conservation area
of Brazilian savannah located in the state of Sao
Paulo, Brazil, also employed a great effort of
sampling (6,570 trap-days) to capture parasitoid
Hymenoptera with Malaise traps and obtained
four specimens of G. bispinosum Kieffer, 1904,
two of G. brasiliense (Blanchard, 1840) and a
single specimen of G. helenae Macedo, 2011,
totaling only seven specimens.

In the present study 22 specimens of
Gasteruption (68.7% of total) were obtained in
GCS and 10 (31.3%) in the NFA. No one specimen

GASTERUPTIIDAE (HYMENOPTERA) OF EASTERN URUGUAY

of Gasteruptiidae was captured in ILP1 and ILP2
and thisfact can be credited to the loss of habitat
for wild flowers in intensively farmed areas, with
the consequent decrease of populations of
their hosts, the solitary bees, combined with the
deleterious effects of the used pesticides.

As discussed in Perioto et al. (2020),
that studied the gasteruptiids of an area of
Brazilian savannah in Brazil, the small number
of specimens collected precludes more
sophisticated analyzes of abundance and
population fluctuation. The reasons that lead to
this small catch rate are unknown and factors
such as their development in small populations,
placement (including orientation) and/or the
low efficiency of the traps used should be taken
into account.

The fact that all Gasteruptiidae obtained
were collected between November and March
allows us to infer that, at the studied locality,
the highest frequency of Gasteruptiidae occurs
in the hottest and humid months of the year.

Of the four species recorded for Uruguay
in this survey only G. brasiliense was
recorded before by Macedo (2011), based on a
specimen from Tacuarembo collected in 1963.
Gasteruption brachychaetun, G. brandaoi and
G. helenae are reported here for the first time
from Uruguay (Figures 1b, 2b and d). The other
three Gasteruptiinae genera and Pseudofoenus
(Hyptiogastrinae) have not been found.

Our records contribute to the knowledge
and distribution of the Gasteruptiidae fauna
throughout the Neotropical region and help to
filling the gaps about the knowledge of these
evanioid wasps in that region. It also shows
that the lack of sampling in still under-explored
places contributes to the late record of a widely
distributed species.
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