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Abstract
The genus Nealiolus Mason, 1974 (Hymenoptera: Braconidae, Brachistinae) is recorded for the first time in the Atlantic for-
est remnants and traditional cocoa agroforests, Theobroma cacao (Malvaceae) in the northeastern Brazilian region. A new 
species Nealiolus seb Silva, Shimbori & Fernandes sp. n. is described and named in honor of the “Sociedade Entomológica 
do Brasil – SEB”, on the occasion of its fiftieth anniversary (golden jubilee). Digital images, map and an identification key 
for all Brazilian species of Nealiolus are provided.
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Introduction

Brachistinae (Hymenoptera: Braconidae) has about 39 
genera and more than 750 species distributed worldwide 
(Yu et al. 2016; Sharkey & van Achterberg 2021; Ranjith 
et al. 2022). In Brazil, there are 17 species belonging to five 
genera, all of them in the tribes Blacini Foerster, 1863 and 
Brachistini Foerster, 1863 (Marigo et al. 2023; Silva et al. 
2023; Shimbori et al. 2024). Species in this subfamily are, 

with rare exceptions, larval or egg-larval endoparasitoids of 
Coleoptera, including important agricultural pests (Sharkey 
& van Achterberg 2021).

Nealiolus Mason, 1974 belongs to the Brachistini and is 
endemic to the New World, with ten described species. Mor-
phologically, Nealiolus is defined by the lack of a median 
horn at frons, fore wing with 2nd submarginal cell open 
distally and cross vein cu-a present, sometimes as a small, 
squared stump, metasomal terga 1 and 2 articulating, not 
fused, the first three metasomal terga forming a carapace 
covering, or almost covering tergum 4 and remaining terga, 
and the acute or squared basal lobe of tarsal claws (Sharkey 
& van Achterberg 2021). The genus is similar to Aliolus 
Say, 1836, and its members were considered part of that 
genus (Martin 1956) until Mason (1974) erected Nealilous 
to accommodate species with fused laterotergites 2 and 3.

As currently known, all species of this genus are endo-
parasitoids of Curculionidae (Shaw 1995; Shimbori et al. 
2020). Some species act as parasitoids of weevils of signifi-
cant economic importance, such as Conotrachelus nenuphar 
(Herbst, 1795), a pest of various fruit trees including peach, 
plum, cherry, pear, and apple, as well as Anthonomus gran-
dis (Boheman, 1843), a cotton pest. Of the three species 
recorded in Brazil, N. politus Silva, Shimbori & Fernandes, 
2023 was collected in the north of Brazil, in the Amazon 
rainforest. The other two, N. chayohtli Wengrat & Shim-
bori, 2020 and N. jaboticaba Shimbori & Wengrat, 2020, 
were reared from larvae of weevils in stems of Sechium 
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edule (Jacq.) Swartz “chuchu” (Cucurbitaceae) and fruits of 
Plinia cauliflora (Mart.) Kausel “Jaboticaba” (Myrtaceae), 
respectively, in the state of São Paulo, in southeastern Brazil, 
indicating that the taxonomic knowledge of this group of 
parasitoids can contribute to improving biological control 
of pest weevils (Shimbori et al. 2020).

In Brazil, the cultivation of cocoa, Theobroma cacao Lin-
naeus, 1753 (Malvaceae), is an important agricultural activ-
ity, predominantly practiced in agroforestry systems. In these 
systems, cocoa is cultivated beneath the canopy of native 
high trees, maintaining a vegetation structure resembling a 
forest environment called cabruca, interspersed with patches 
of undisturbed Atlantic forest (Sambuichi et al. 2012). Such 
agroforestry systems are beneficial, as they present lower 
vulnerability to pest outbreaks and contribute to the pres-
ervation of natural habitats (Nakayama et al. 2008). In the 
present study, we describe the first species of Nealiolus for 
the Brazilian Atlantic Rainforest, including records in both 
forest remnants and cocoa agroforests in northeastern Brazil, 
and provide a key to Brazilian species of the genus.

Material and methods

Specimens studied  Specimens were collected in two 
areas using Malaise traps: traditional cocoa agroforest 
(39º16′23’’W, 14º32′26’’S), in Uruçuca, Bahia, Brazil, and a 
forest remnant of the Brazilian Atlantic Forest (39º16′06’’W, 
15º21′47’’S), in Santa Luzia, Bahia, Brazil. Samplings were 
carried out as part of one of the studies within the Econo-
mia das Cabrucas project. Type material is deposited in the 
Invertebrate Collection of Instituto Nacional de Pesquisas da 
Amazônia (INPA) (Marcio L. Oliveira, curator).

Taxonomic concepts and identification  Here, we follow the 
concept of Nealiolus proposed by Mason (1974), and higher 
classification at subfamily level proposed by Sharanowski 
et al. (2011) and Chen & van Achterberg (2019). Identifica-
tion of parasitoids at tribe and genus level were based on the 
keys provided by Sharkey & Wharton (1997) and Sharkey 
& van Achterberg (2021). Identification at species level was 
conducted using the key to species provided by Shimbori et al. 
(2020) and Silva et al. (2023). Morphological terminology 
mostly follows Sharkey & Wharton (1997), and surface sculp-
ture terminologies after Harris (1979).

Photographs  Digital images were taken using a Leica 
DMC4500 digital camera attached to a Leica M205A 
stereomicroscope and combined using the software Leica 

Application Suite V4.10.0. The final images were edited in 
Adobe Photoshop.

Distribution map  The distribution map was created using 
SimpleMappr software (Shorthouse 2010).

Taxonomy

Nealiolus Mason, 1974
Nealiolus Mason, 1974. Proc. Entomol. Soc. Washington 

76(3): 241. Type species: Sigalphus curculionis Fitch, 1859; 
by original designation.
Diagnosis. Body length 2.7 mm. Head: ventral margin of 
clypeus without median tooth; occipital carina complete and 
meeting hypostomal carina ventrally; second flagellomere 
usually longer than first, except for N. politus Silva, Shim-
bori & Fernandes, 2023 (first flagellomere longer than sec-
ond). Legs: tarsal claws with large basal lobe. Metasoma: 
carapace-like with articulated T1/T2 and more or less dis-
tinct transverse groove between T2/T3; laterotergites 2 and 
3 completely fused, both sharply separated from median 
tergite, laterotergite 3 strongly reduced; ovipositor usually 
longer than metasoma, except for N. crassipes (slightly 
shorter).
Included species. Nearctic: Nealiolus acutulus (Martin 
1956); Nealiolus auriculatus (Martin 1956); Nealiolus 
collaris (Brues, 1907); Nealiolus crassipes (Martin 1956); 
Nealiolus mexicanus (Cresson, 1872); Nealiolus rufus 
(Riley, 1871). Neotropical: Nealiolus chayohtli Wengrat 
& Shimbori, 2020; Nealiolus jaboticaba Shimbori & Wen-
grat, 2020; Nealiolus politus Silva, Shimbori & Fernandes, 
2023; Nealiolus seb Silva, Shimbori & Fernandes sp. n. 
New World: Nealiolus curculionis (Fitch, 1859).
Biology. Hosts are known for five of the eleven species. 
Those that have been reared are solitary parasitoids in larvae 
of beetles of the family Curculionidae (Coleoptera) (Shaw 
1995; Yu et al. 2016; Shimbori et al. 2020).
Comments. Nealiolus resembles Aliolus in having a cara-
pace-like metasoma consisting of three segments articulated 
between T1/T2 and a distinct transverse sulcus marking the 
boundary between T2 and T3. These features separate both 
genera from other Brachistini. The two genera, one endemic 
to the New World (Nealiolus), and the other mainly Holarc-
tic (Aliolus) are distinguished by the fusion of laterotergites 
2 and 3, and strong reduction of laterotergite 3 in Nealiolus, 
whereas in Aliolus these laterotergites are distinctly sepa-
rated, and laterotergite 3 is not reduced.
Distribution. New World.
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Fig. 1   A‒J. Nealiolus Mason: A‒B, Nealiolus jaboticaba Shimbori & Wengrat: A, habitus, lateral. B, metasoma, dorsal. C‒D, Nealiolus chayohtli 
Wengrat & Shimbori: C, habitus, lateral. D, metasoma, dorsal. E‒G, Nealiolus politus Silva, Shimbori & Fernandes: E, habitus, lateral. F, head, front. G, 
metasoma, dorsal. H‒J, Nealiolus seb Silva, Shimbori & Fernandes sp. n. ♀: H, habitus, lateral. I, head, front. J, metasoma, dorsal
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Key to Brazilian species of Nealiolus Mason, 1974

1 Mesosoma yellowish brown; T1, T2 and T3 longitudinally 
striate-rugose (Fig. 1A, 1B) ……………………………… 
…………Nealiolus jabuticaba Shimbori & Wengrat, 2020
- Mesosoma black; at least T3 mostly smooth and polished 
…………………………………………………………… 2.

2 (1).  T2 laterally and anteiror corners of T3 striate-rugose 
(Fig. 1D)……………………………………………………  
……………Nealiolus chayohtli Wengrat & Shimbori, 2020.
- T2 and T3 entirely smooth and polished (Figs. 1G, 1J) 
……………………………………………………………3.
3 (2). T2 bearing a single row of setae along its apical limit 
(Fig. 1G). Face 1.8‒1.9 × wider than high. (Fig. 1F)…… 
…… Nealiolus politus Silva, Shimbori & Fernandes, 2023.

Fig. 2   A‒F. Nealiolus seb Silva, Shimbori & Fernandes sp. n., holotype female. A – Lateral habitus. B – Metasoma, dorsal view. C – Mesoscu-
tum, dorsal view. D – Propodeum, dorsal view. E – head, front view. F – wings
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- T2 bearing scattered setae over most of its surface 
(Fig. 1J). Face more than 2.7 × wider than high (Fig. 1I)…  
…………Nealiolus seb Silva, Shimbori & Fernandes sp. n.

Nealiolus seb Silva, Shimbori & Fernandes sp. n.
(Figs. 2 A‒F).
Etymology. The specific epithet "seb" is in honor of the 
“Sociedade Entomológica do Brasil – SEB”, for its recent fifti-
eth anniversary (golden jubilee). The Entomological Society of 
Brazil is a non-profit civil entity that was created on February 
22, 1972, during the Agricultural Entomology Meeting held in 
Uruçuca, Bahia (holotype’s collection site), (see more details 
in Zucchi & Parra 2023). Noun in apposition.
Diagnosis. Antenna with 29 antennomeres; second flagel-
lomere longer than first; fore wing vein (RS+M)a (second 
abscissa of cubitus) approximately twice the size of vein r (first 
abscissa of radius). T2 and T3 entirely smooth and polished.
Description ♀. Body length 3.3–3.4 mm.
Head (Fig. 2E). Antenna length 2.9–3.0 mm, with 29 anten-
nomeres, second flagellomere 1.03–1.04 × longer than first. 
Scape longer than wide; transverse in frontal view. Face 
2.5–2.7 × wider than high (shortest distance between the 
eyes and height of the line at the base of the antennae inser-
tion to the beginning of the clypeus (does not include the 
clypeus)); distance between tentorial pits 1.4–1.6 × height 
of clypeus; eye height 0.7 × face width; clypeus transverse, 

about 4.4–4.6 × wider than high; ventral margin weakly con-
vex, without median tooth. Face punctate, clypeus transverse 
mostly polished with dense punctation; mid-longitudinal 
carina U-shaped extending from between antennal sockets just 
to upper part of face; gena polished and sparsely punctate. 
Transverse in dorsal view, about 2.5 × wider than long; eye 
2.0–2.2 × longer than temple; OOL 3.4 × OD, POL 0.6 × OOL; 
ocellar triangle with deep central pit.

Mesosoma. Pronotum smooth and polished, posterior edges 
crenulate. Mesonotum mostly polished with sparse punctation; 
notauli foveolate, converging posteriorly in a carinate area; 
median lobe of mesoscutum at the same level as the lateral 
lobes, with longitudinal carina well defined, reaching the pos-
terior part of mesoscutum (Fig. 2C); posterolateral region of 
mesonotum with crenulate edges; scutellar sulcus polished, 
smooth, with median carina. Mesopleuron polished with 
sparse and weakly punctation, sparse and short setae. Ster-
naulus absent. Metanotum smooth, polished, medially with 
subtriangular fovea and without median carina, lateral carinae 
present. Propodeum (Fig. 2D) strongly carinate over weakly 
punctate surface; areola confluent with the upper middle area, 
forming a large pentagonal area, without a carina dividing it.

Wings. Fore wing (Fig. 2F) length 2.9–3.1 mm; vein 
r/2RS = 0.6–0.7; r/(RS+M)a = 0.4–0.5; stigma length/
height = 3.4–3.5; R1/ stigma length; = 1.5; veins 1a and 2a 
present. Hind wing: M + CU/1 M = 2.2–2.3; 1 M/r-m = 0.8.

Fig. 3   Geographic distribution 
of species of Nealiolus Mason, 
1974 in Brazil. Brazilian states 
in which the species were 
recorded are highlighted in 
gray. Red circle—represents the 
specimens Nealiolus seb Silva, 
Shimbori & Fernandes sp. n.; 
Star—N. politus Silva, Shimbori 
& Fernandes, 2023; Black 
circle—N. jaboticaba Shimbori 
& Wengrat, 2020 and black 
triangle N. chayohtli Wengrat & 
Shimbori, 2020
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Legs. Inner spur of hind tibia about 0.3× longer than 
basitarsus, inner and outer spurs sub-equal; hind femur 
3.5–3.6 × longer than wide.

Metasoma (Fig. 2B). T1 widening apically, apical width 
1.8 × its length and 1.6 × longer than basal; dorsal carina 
strong, complete, slightly longitudinally striate, mostly smooth, 
and polished; T2 and T3 smooth, polished. Ovipositor length 
2.0–2.2 × longer than metasoma. T2 bearing scattered setae.

Color (Fig. 2). Body black, covered with yellowish white 
setae; mandibles reddish brown; palpi whitish yellow. Antenna 
dark brown, scape and pedicel lighter than flagellum, pedicel 
with yellowish brown apex. Fore leg yellowish except coxa 
and femur yellowish brown and trochanter and trochantellus 
light yellowish; mid leg coxa and femur dark brown, trochanter 
and trochantellus light yellowish, tibia and tarsus yellowish 
brown; hind leg coxa black with apical portion light yellowish, 
trochanter and trochantellus light yellowish, femur, tibia dark 
brownish-black and tarsus yellowish brown with apical por-
tion dark brown. Wings hyaline, with setae, veins, and stigma 
brown; tegula black; ovipositor and ovipositor sheaths brown. 
Metasoma black, covered with whitish yellow setae.
Male. Unknown.
Distribution. Bahia, cocoa agroforestry and Atlantic forest. 
(Brazil) (Fig. 3).
Biology. Unknown host.
Type material. Holotype female: Brazil, Bahia, Uruçuca, 
Cocoa Agroforestry. (39º16′23’’W, 14º32′26’’S), 18–21.
XII.2022, Malaise Trap, J.V.A. Fereirra col. (INPA).
Paratype: 1 female. Brazil, Bahia, Santa Luzia, Atlantic 
forest (39º16′06’’W, 15º21′47’’S), 19–22.II.2023, Malaise 
Trap, J.V.A. Fereirra col. (INPA).
Discussion. The new species is similar to N. politus in having 
dark tegula, black body, ovipositor about 2.0‒2.2 × longer than 
metasoma, and T2 and T3 entirely smooth and polished. It 
differs from N. politus in having the antennae with 29 anten-
nomeres (31‒32 in N. politus), T2 bearing scattered setae over 
most of its surface in N. seb. (a single row of setae along its 
apical limit in N. politus), and face more than 2.7 × wider than 
high in N. seb. (face 1.8‒1.9 × wider than high in N. politus).
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