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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 Entomoldgica
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.

Keywords Brachistinae - Brachistini - Forest remnants - Parasitoids - Taxonomy

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,
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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 Sao 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
(39°16'23°°W, 14°3226’S), in Uruguca, Bahia, Brazil, and a
forest remnant of the Brazilian Atlantic Forest (39°16'06*°W,
15°21'47°’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
Amazonia (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
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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. 9: 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) .....ooiiiiiiiiiiiiins

............ 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. ID) et
............... 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 x 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 X wider than high (Fig. 11)...
............ 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 Entomoldgica 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
Uruguca, 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 X longer than first.
Scape longer than wide; transverse in frontal view. Face
2.5-2.7 x 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 X height
of clypeus; eye height 0.7 X face width; clypeus transverse,

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

about 4.4—4.6 x 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 X wider than long; eye
2.0-2.2xlonger than temple; OOL 3.4 x OD, POL 0.6 X 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; 1/(RS+M)a=0.4-0.5; stigma length/
height=3.4-3.5; R1/ stigma length; =1.5; veins la and 2a
present. Hind wing: M+ CU/1 M=2.2-2.3; 1 M/r-m=0.8.
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Legs. Inner spur of hind tibia about 0.3X longer than
basitarsus, inner and outer spurs sub-equal; hind femur
3.5-3.6 xXlonger than wide.

Metasoma (Fig. 2B). T1 widening apically, apical width
1.8 xits length and 1.6 X 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 x 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, Uruguca,
Cocoa Agroforestry. (39°16'23°°W, 14°32'26°’S), 18-21.
XI1.2022, Malaise Trap, J.V.A. Fereirra col. (INPA).
Paratype: 1 female. Brazil, Bahia, Santa Luzia, Atlantic
forest (39°16'06°°W, 15°21'47°°S), 19-22.11.2023, 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 x 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 X wider than
high in V. seb. (face 1.8—1.9 X wider than high in N. politus).

Acknowledgements We thank the Invertebrate Collection of Instituto
Nacional de Pesquisas da Amazodnia — INPA and Laboratério Tematico
de Microscopia e Nanotecnologia (INPA) for allowing the use of pho-
tographic equipment used in this work. We thank the Programa de
P6s-Graduagdo em Zoologia MPEG/UFPA. ABS thanks Coordenagdo
de Aperfeicoamento de Pessoal de Nivel Superior (CAPES) (proc.
no. 88887.679100/2022-00). DRRF thanks FAPEAM—Universal
Amazonas (proc. no. 062.00770/2015); Edital Universal — Chamada
MCTIC/CNPq no. 28/2018 (proc. no. 432933/2018-2) and Programa de
Capacitacdo Institucional—PCI/CNPq (proc. no. 300722/2022-2). This
study was financed in part by the Coordenacéo de Aperfeigoamento
de Pessoal de Nivel Superior (CAPES)—Finance Code 001 and,
Fundagdo de Amparo a Pesquisa do Estado do Amazonas (FAPEAM)
— POSGRAD. We would also like to thank the funding organizations
that enabled fieldwork: The Rufford Foundation (n° 36668-1), Fundo

@ Springer

Brasileiro para Biodiversidade (FUNBIO, n°® 039/2022), along with
the Humanize Institute and Eurofins, Idea Wild, and the Pr6-Reitoria
de Pesquisa e P6s-Graduagdo (PROPP n° 073.6764.2021.0013306-41)
at the Universidade Estadual de Santa Cruz (UESC). We also thank
the Coordenagdo de Aperfeicoamento de Pessoal de Nivel Superior
— Brasil (CAPES) for the Doctoral Scholarship Grant awarded to José
Victor Alves Ferreira (Grant ID 88887.814823/2023-00) and the Tech-
nological Development for the productivity grant awarded to Maira
Benchimol (304189/2022-7).

Nomenclature Zoobank Registration Number:http://zoobank.org/urn:
Isid:zoobank.org:pub:2DDB1A34-06 AB-44CF-9250-8 A069F8701C0;
http://zoobank.org/urn:Isid:zoobank.org:act:7554B04F-A873-440D-
984C-CCA714FA95B2.

Author’s contributions ABS, JVAF, MB, EMS, DRRF: Conceptualiza-
tion; ABS: Formal Analysis; ABS, JVAF, MB, EMS, DRRF: Method-
ology, Investigation, Resources; ABS, DRRF: Writing — original draft;
ABS, JVAF, MB, EMS, DRRF: Writing — review & editing.

Declarations

Conflict of interest The authors declare no competing interests.

References

Chen XX, van Achterberg C (2019) Systematics, phylogeny, and
evolution of braconid wasps: 30 years of progress. Annu
Rev Entomol 64:335-358. https://doi.org/10.1146/annur
ev-ento-011118-111856

Harris RA (1979) A glossary of surface sculpturing. Occas Pap Ento-
mol 28:1-31

Marigo TC, Gibertoni J, Penteado-Dias AM (2023) A new species
of the genus Eubazus (Hymenoptera: Braconidae: Brachistinae)
from Brazil. Zootaxa 5318(3):443-446. https://doi.org/10.11646/
zootaxa.5318.3.12

Martin JC (1956) A taxonomic revision of the triaspidine braconid
wasps of Nearctic America (Hymenoptera). Canadian Depart-
ment of Agriculture Publication 965. Science Service, Entomol-
ogy Division, Canada Department of Agriculture, Ottawa, pp 156

Mason WRM (1974) A generic synopsis of Brachistini (Hymenoptera:
Braconidae) and recognition of the name Charmon Haliday. Proc
Entomol Soc Wash 76(3):235-246

Nakayama K, Azevedo CO, Valverde MJ, Neves FS, Sperber CF (2008)
Sampling parasitoid wasps (Insecta, Hymenoptera) in cacao
agroforestry systems. Stud Neotrop Fauna Environ 43:217-226.
https://doi.org/10.1080/01650520802019404

Ranjith AP, van Achterberg C, Priyadarsanan DR (2022) Atree, a remark-
able new genus of the subfamily Brachistinae (Hymenoptera: Braco-
nidae) and the first report of the tribe Diospilini from India. Zootaxa
5105(4):571-580. https://doi.org/10.11646/zootaxa.5105.4.6

Sambuichi RH, Vidal DB, Piasentin FB, Jardim JG, Viana TG, Men-
ezes AA, Melo DLN, Ahnert D, Baligar VC (2012) Cabruca
agroforests in southern Bahia, Brazil: tree component, manage-
ment practices and tree species conservation. Biodivers Conserv
21:1055-1077. https://doi.org/10.1007/s10531-012-0240-3

Sharanowski BJ, Dowling APG, Sharkey MJ (2011) Molecular phylo-
genetics of Braconidae (Hymenoptera: Ichneumonoidea), based
on multiple nuclear genes, and implications for classification. Syst
Entomol 36:549-572. https://doi.org/10.1111/j.1365-3113.2011.
00580.x


http://zoobank.org/urn:lsid:zoobank.org:pub:2DDB1A34-06AB-44CF-9250-8A069F8701C0
http://zoobank.org/urn:lsid:zoobank.org:pub:2DDB1A34-06AB-44CF-9250-8A069F8701C0
http://zoobank.org/urn:lsid:zoobank.org:act:7554B04F-A873-440D-984C-CCA714FA95B2
http://zoobank.org/urn:lsid:zoobank.org:act:7554B04F-A873-440D-984C-CCA714FA95B2
https://doi.org/10.1146/annurev-ento-011118-111856
https://doi.org/10.1146/annurev-ento-011118-111856
https://doi.org/10.11646/zootaxa.5318.3.12
https://doi.org/10.11646/zootaxa.5318.3.12
https://doi.org/10.1080/01650520802019404
https://doi.org/10.11646/zootaxa.5105.4.6
https://doi.org/10.1007/s10531-012-0240-3
https://doi.org/10.1111/j.1365-3113.2011.00580.x
https://doi.org/10.1111/j.1365-3113.2011.00580.x

A New Species of Nealiolus Mason, 1974 (Hymenoptera: Braconidae) from Traditional Cocoa...

Sharkey MJ, van Achterberg C (2021) Subfamily Brachistinae. Avail-
able from: https://www.sharkeylab.org/sharkeylab/docs/posts/
web/Brachistinae.pdf. Accessed 20 May 2024

Sharkey MJ, Wharton RA (1997) Morphology and terminology. In:
Wharton, R.A, Marsh, P.M, Sharkey, M.J. (eds) Manual of the New
World genera of the family Braconidae (Hymenoptera). Special
Publication No. 1, Washington, D.C, Int Soc Hymenopt, pp 19-63.

Shaw SR (1995) Braconidae. In: Hanson PE, Gauld LD (eds) The Hyme-
noptera of Costa Rica. Oxford University Press, London, p 89

Shimbori EM, Wengrat AP, Savaris M, Galvao WB, Nanini F, Gar-
cia SS, Correa AS (2020) Two new species of Nealiolus Mason
(Hymenoptera, Braconidae, Brachistinae) reared from pest wee-
vils (Coleoptera, Curculionidae). Zootaxa 4729(1):116-126.
https://doi.org/10.11646/zootaxa.4729.1.8

Shimbori EM, Gadelha SS, Tavares MT, Fernandes DRR (2024) Bra-
conidae in Catalogo Taxondmico da Fauna do Brasil. PNUD. Dis-
ponivel em: <http://fauna.jbrj.gov.br/fauna/faunadobrasil/2797>.
Accessed 04 May 2024

Shorthouse DP (2010) SimpleMappr, an online tool to produce publica-
tion-quality point maps. Avaliable from: http:www.simplemappr.
net. Accessed 03 May 2024

Silva AB, Shimbori EM, Fernandes DRR (2023) A new species of
Nealiolus Mason, 1974 (Hymenoptera: Braconidae: Brachistinae)
from Brazilian Amazon Rainforest. Zootaxa 5258(5):593-600.
https://doi.org/10.11646/zootaxa.5258.5.9

Yu DS, van Achterberg C, Horstmann K (2016) Taxapad 2016. Ich-
neumonoidea 2015 (biological and taxonomical information),
Taxapad Interactive Catalogue Database on Flash-drive (Nepean)
www.taxapad.com. Accessed 4 Sept 2024

Zucchi RA, Parra JRP (2023) Entomological Society of Brasil (SEB) -
Golden Jubilee. Neotrop Entomol 52(3):345-350. https://doi.org/
10.1007/s13744-023-01032-6

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://www.sharkeylab.org/sharkeylab/docs/posts/web/Brachistinae.pdf
https://www.sharkeylab.org/sharkeylab/docs/posts/web/Brachistinae.pdf
https://doi.org/10.11646/zootaxa.4729.1.8
http://fauna.jbrj.gov.br/fauna/faunadobrasil/2797
http://www.simplemappr.net
http://www.simplemappr.net
https://doi.org/10.11646/zootaxa.5258.5.9
http://www.taxapad.com
https://doi.org/10.1007/s13744-023-01032-6
https://doi.org/10.1007/s13744-023-01032-6

	A New Species of Nealiolus Mason, 1974 (Hymenoptera: Braconidae) from Traditional Cocoa Agroforestry and Brazilian Atlantic Rainforest
	Abstract
	Introduction
	Material and methods
	Taxonomy
	Acknowledgements 
	References


