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Summary.Despite the rich biodiversity of the Neotropical Region, there is a dearth of recent studies on newMycetophilidae
species or their immature stages. To address this gap, we conducted a survey of Neoempheria species in the state of Paraná,
Brazil, and provide the first descriptions of the immature stages of two species: Neoempheria plaumanni Edwards and
N. spinosa Edwards. We also redescribed the adults of these two species, detailing their morphology and biology,
including notes on their life cycles. Immatures were collected from a piece of decaying wood containing lichens and
fungi, and were subsequently reared in the laboratory. Our findings represent the first records of both species in the State
of Paraná, and we update the geographic distribution of these two species accordingly. Our study contributes to a better
understanding of the diversity and ecology of Mycetophilidae in the Neotropical Region.

Résumé. Neoempheria Osten Sacken (Diptera : Mycetophilidae) de la région Néotropicale : redescriptions de deux
espèces et premières mentions de leurs cycles de vie complets. Malgré la riche biodiversité de la région Néotropicale,
les études récentes sur les nouvelles espèces de Mycetophilidae ou leurs stades immatures sont rares. Pour combler cette
lacune, nous avons mené une étude sur les espèces de Neoempheria dans l’État du Paraná, au Brésil, et fourni les
premières descriptions des stades immatures de deux espèces : Neoempheria plaumanni Edwards et N. spinosa Edwards.
Nous avons également décrit les adultes de ces deux espèces, en détaillant leur morphologie et leur biologie, avec des
observations sur leurs cycles de vie. Les immatures ont été prélevés sur un morceau de bois en décomposition contenant
des lichens et des champignons, et ont ensuite été élevés en laboratoire. Nos découvertes représentent les premiers
signalements des deux espèces dans l’État du Paraná, et nous mettons à jour la répartition géographique de ces deux
espèces en conséquence. Notre étude contribue à une meilleure compréhension de la diversité et de l’écologie des
Mycetophilidae dans la région néotropicale.

Keywords: Bibionomorpha; biodiversity; Mycomyinae; natural history; morphology; immature stages

Mycetophilidae, a family of fungus gnats in the subor-
der Bibionomorpha (Diptera), is a diverse group com-
prising more than 4500 species in over 230 genera
(Pape et al. 2011; Oliveira & Amorim 2014), among
which more than 1200 species in 55 genera are
present in the Neotropical Region (Oliveira & Amorim
2014; Fitzgerald 2017; Amaral et al. 2022a; Kurina &
Õunap 2023). These insects are generally found in
damp habitats that favor wood-growing fungi, with
larvae typically feeding on fungal fruiting bodies,
while the diet of adults is poorly understood (Oliveira
et al. 2015).

Mycetophilids comprise six subfamilies (Oliveira &
Amorim 2021), including Mycomyinae, which encom-
passes the genus Neoempheria Osten Sacken, 1878. Of

the 153 species of Neoempheria known worldwide
(Fungus Gnats Online 2022), 69 occur in the Neotropical
Region (41 in Brazil) (Oliveira & Amorim 2014).
Edwards (1940) and Coher (1959) were the main research-
ers on the Neotropical fauna of Neoempheria, with the
description of new species and proposition of species-
groups. Amaral et al. (2022a) recorded the first occurrence
of the genus from the Brazilian Amazon biome, Neoem-
pheria bilobata Edwards, 1940. Amorim et al. (2022)
and Riccardi et al. (2022) corroborated the presence of
this genus in the Brazilian Amazon, with a record of 21
morphospecies from the state of Amazonas and four mor-
phospecies from the state of Roraima, respectively, reinfor-
cing the urgent need for taxonomic studies on this genus in
the Neotropical Region.
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Based on wing features, length of ocellar bristle, and
markings of thoracic pleura, Neotropical Neoempheria
species were divided into eight groups by Edwards
(1940: Groups A–H), who also described Neoempheria
spinosa Edwards, 1940 (Group C) and N. plaumanni
Edwards, 1940 (Group D). These groups were respect-
ively named spinosa-group and maculipennis-group by
Coher (1959) in a review on the Neotropical Mycomyi-
nae. The species belonging to Group C or spinosa-
group are characterized by the “Sc ending above base
of Rs; Sc2 oblique and practically at tip of Sc” and
“pleurae with oblique dark stripe, extending from base
wing across anepisternite to base of fore coxa”
(Edwards 1940, p. 111). The original description of
N. spinosa is based on the male holotype, as well as
seven male and two female paratypes. Coher (1959)
studied an additional male specimen from the type-
locality.

The species belonging to Group D or maculipennis-
group are characterized by the “trichiation of veins alike
in the two sexes; Sc bare or almost so; Cu setose at
base” and “two of the bristles immediately behind ocelli
are long, extending forwards almost or quite as far as
base of antennae” (Edwards 1940, p. 114). The original
description of N. plaumanni is based on numerous speci-
mens of both sexes including the holotype. Coher (1959)
studied two male specimens from the type-locality and
one male from the state of São Paulo. In the present
study, these features are easily recognized in the species
studied and highlighted in the Results section.

Both species were described from the district of
Nova Teutônia, municipality of Seara, state of Santa
Catarina. Although there are no additional records of
N. spinosa, N. plaumanni is also known from São
Paulo and Mato Grosso do Sul states (Brazil) and
from Salta and Tucumán (in Argentina) (Oliveira &
Amorim 2014). The types of both species are housed
in the Natural History Museum, London, whereas photo-
graphs and type series information are available in
Amorim & Oliveira (2013). Edwards (1940) provided
male genitalia and wing illustrations and Coher (1959)
an identification key for the species-groups of Neotropi-
cal Neoempheria. There is no information regarding the
immatures or female genitalia illustrations, which are
herein provided.

The larval stage of Neoempheria puncticoxa Edwards,
1940 was described for the first time by Oliveira et al.
(2015) and was the first observation of immature fungus
gnats in the Neotropical Region. Later descriptions of
mycetophilids include Mycomya chilensis Freeman, 1951
(Passacq et al. 2017) and Monoclona carambeiensis
Amaral, Oliveira & Falaschi, 2022. In this study, we
present the complete life cycles of Neoempheria plau-
manni and N. spinosa, the redescriptions of male and
female adults, and a distribution map of these species.

This is the first record of the genus for the state of
Paraná, and these are the fourth and fifth Neotropical
mycetophilid species with known life cycles.

Material and methods

The specimens were collected from two different municipalities
of the state of Paraná, Brazil, from tree trunks with fruiting
fungal bodies (Polyporaceae) in fragments of mixed ombrophi-
lous forests (Figure 1). The immatures were found on the
surface of the bark under a silk-like webbing. A portion of the
trunk containing the fungi and immatures was transferred to a
plastic container and covered with a fine mesh for observation
in the laboratory. The material was kept moist during the devel-
opment of the larvae and pupae. Neoempheria plaumanni was
collected in the municipality of Ponta Grossa in the Itaiacoca dis-
trict and N. spinosa was retrieved from the municipality of Car-
ambeí. One larva of each species was fixed in 80% alcohol, the
others kept alive until the adults emerged. All material is
housed at the Museu de Zoologia da Universidade de São
Paulo (MZUSP) entomological collection.

The fixed larvae, adult terminalia and wings were dissected
for each species. The terminalia were dehydrated in 80%
alcohol for 10 min and subsequently were placed in a solution
of KOH on a hot plate at a temperature of 40°C for 20–
40 min, followed by neutralization in 10% acetic acid and pres-
ervation in glycerin. The wings were dehydrated and slide-
mounted with Canada Balsam. Photographs were taken with
an MC170 HD camera (Leica, Wetzlar, Germany) coupled to
an M205 C stereomicroscope (Leica) using the LAS 4.8.0 soft-
ware (Leica Application Suite). The material prepared on per-
manent slides was photographed using an epifluorescence
microscope (BX41, Olympus, Tokyo, Japan) with a digital
camera (CCD DP71, Olympus) using DP controller software
(Olympus). The vectorized illustrations were prepared using
the Adobe Illustrator CC program. The adult specimens were
identified by comparing the morphological characters with
those described in the literature. The adult morphological termi-
nology follows that of Søli (2017). The larvae terminology
follows that of Oliveira et al. (2015). The map of the geo-
graphic distribution of the species was prepared using ArcGIS
10.1 (ESRI 2012).

Abbreviations

Adults. a spr anterior spiracle; anepst anepisternum; C costal vein;
cerc cercus; cerc 1 cercus one of female terminalia; cerc 2 cercus
two of female terminalia; CuA anterior branch of cubital vein;
CuP posterior branch of cubital vein; cx coxa; ddp dorsal distal pro-
jection; fal vn false vein; gen fk genital fork; goncx apod gonocoxal
apodeme; goncx gonocoxite; gonst gonostylus; h humeral cross-
vein; hlt halter; hyp vlv hypogynial valve; kepst katepisternum;
lbl labellum; ltg laterotergite; M1 first branch of media; M1+2

medial vein; M2 second branch of media; M4 fourth branch of
media; mtepm metepimeron; mtg mediotergite; plp palpal
segment; pm paramere; prn pronotum; R1 anterior branch of
radial vein; R2+ 3 second branch of radius; R4+ 5 third branch of
radius; r-m radial-medial crossvein; Rs radial sector; Sc subcostal
vein; sc-r subcostal-radial crossvein; sct scutum; sctl scutellum;
spmth spermatheca; st sternite; tg tergite.

Larvae. eyesp eye spot; lbr labrum; lp lateral plate; mx plp
maxillary palpus;mplmedium plate;mxmaxilla;mxpmaxillary
plate; of occipital foramen; premd premandible.
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Results

Taxonomy
Neoempheria Osten Sacken, 1878

Syn. Empheria Winnertz 1863, p. 783, non Hagen, 1856 (Psoco-
dea). Type-species: Sciophila striata Meigen, 1818 (Coquillett
1910, p. 537).

Neoempheria Osten Sacken, 1878, p. 9 (replacement name for
Empheria Winnertz). Type-species: Sciophila striata Meigen,
1818.

Syn. Pleonazoneura Enderlein 1910, p. 156. Type-species:
P. johannseni Enderlein, 1910 (original designation).

Syn. Neurocompsa Enderlein 1910, p. 158. Type-species:
N. ornatipennis Enderlein, 1910 (original designation).

Neoempheria plaumanni Edwards, 1940 (Figures 2–24)
Neoempheria plaumanni Edwards 1940, p. 114, fig. 4a (♂ termi-
nalia), pl. 2, fig. 13 (wing). Type locality: Brazil, Santa Catar-
ina, Seara, Nova Teutônia. Distr.: Brazil (Santa Catarina, São
Paulo, Mato Grosso do Sul), Argentina (Salta, Tucumán).
Reference: Amorim & Oliveira 2013, p. 68 (comments on
types and label data), fig. 192 (habitus). Holotype: ♂, the
Natural History Museum, London, UK.

Examined material

1♂, Brazil, Paraná, Ponta Grossa, Distrito de Itaiacoca, col-
lected on 28.XI.2018, emerged in the laboratory on
10.XII.2018, manual collection in rotten wood with fungi,

Figure 1. Map of the Brazilian biomes. A, Region of the municipality of Ponta Grossa, district of Itaiacoca, state of Paraná, where the
immatures were found. B, Region of the municipality of Carambeí, state of Paraná, where the immatures were found.

Annales de la Société entomologique de France (N.S.) 3



25°08ʹ55.34ʺS 49°53ʹ23.96ʺW,AlmeidaM. C. Preserved in
alcohol 70%, genitalia in glycerin and wing between two
cover slides, in Canada Balsam [MZUSP-MZ053445];
1♀, Brazil, Paraná, Ponta Grossa, Distrito de Itaiacoca, col-
lected on 28.XI.2018, emerged in the laboratory on
13.XII.2018, manual collection in rotten wood with fungi,
25°08ʹ55ʺS 49°53ʹ23ʺW, Almeida M. C. Preserved in
alcohol 70%, genitalia in glycerin and wing between two
cover slides, in Canada Balsam [MZUSP-MZ053446];
Larvae, Brazil, Paraná, Ponta Grossa, Distrito de Itaiacoca,
collected and fixed on 28.XI.2018, manual collection in
rotten wood with fungi, 25°08ʹ55ʺS 49°53ʹ23ʺW, Almeida
M. C. Preserved in slide preparation within Canada
Balsam [MZUSP-MZ053447].

Redescription

Male (Figures 2, 3, 7, 9–14). Length: 8,10 mm.
Head (Figures 2, 3). Vertex brownish, with scattered

setae, yellowish around eyes. Two ocelli medially on
blackish occiput. Frons light brown. Face and clypeus

yellowish, covered with setulae. Labellum yellowish, ven-
trally darker; maxillary palpi brownish, apical segment
lighter, segments 3–5 of similar length, first two segments
short. Scape and pedicel yellow, rounded, more setose
anteriorly, longer setae posteriorly; flagellum yellowish,
antennae shorter than thorax, flagellomeres slightly
longer than wide.

Thorax (Figure 6). Prosternum yellowish. Pronotum
yellow, with strong, long, black bristles. Propleuron yel-
lowish, bare. Anepisternum yellowish with a clear brown-
ish spot, bare. Katepisternum yellowish, with a clear
brownish spot, bare. Anepimeron yellow, posterior
margin brownish, bare. Laterotergite mostly yellow, ante-
rodorsal margin brownish, bare. Mediotergite yellow ven-
trally, a brownish mark dorsally, bare. Metanepisternum,
metepimeron and metakatepisternum yellow, entirely
bare. Scutum yellow, with five brown stripes fusing pos-
teriorly, covered with short and long setae, a pair of stron-
ger dorsocentral, and a pair of stronger dorsolateral setae
posteriorly. Scutellum yellow, with a pair of long scutellar
bristles and a few scattered setulae. Legs yellow;

Figures 2–5. Neoempheria plaumanni from Ponta Grossa, Itaiacoca District, state of Paraná. 2,Male (dissected), habitus, dorsal view. 3,
Male (dissected), habitus, lateral view. 4, Female (dissected), habitus, dorsal view. 5, Female (dissected), habitus, lateral view. Scale bar:
2 mm.
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forecoxae with some brownish maculae anteriorly, with
strong setae in a line on its posterior and ventral
margins; tibial setae regularly aligned; tibial spur I
almost twice length of tibial diameter at apex, tibial
spurs II and III almost four times the length of tibial diam-
eter at apex. Halter stem whitish, knob yellowish with
brownish borders, setose.

Wings (Figure 7). Wing venation and color pattern as in
Figure 7.

Abdomen (Figures 2, 3). Tergites and sternites mostly
yellow; tg 1–tg 2 with one spot on dorsal view; tg 3, tg
5, tg 6 with spots on the sides in dorsal view extending
towards the median region converging in a triangular
shape; tg 4 with one spot in dorsal view and one on each
side in lateral view; tg 7 with brown spots in dorsal
view. st 2, st 4 and st 5 yellowish with lateral bands at
the margins.

Terminalia (Figure 9–14). Yellow, except for long and
brown gonostyle. tg 9 weakly developed and sclerotized,
with a few setae distally. Gonocoxites with large dorsal
projection as long as the apex of gonostylus, densely
covered with setae on the external face, and basal region
covered with microtrichia internally. Gonocoxite with a

Figure 6. Neoempheria plaumanni from Ponta Grossa, district
of Itaiacoca, state of Paraná, thorax illustration, lateral view.
Abbreviations: anepst, anepisternum; a spr, anterior spiracle;
cx, coxa; hlt, halter; lbl, labellum; ltg, laterotergite; mtepm,
metepimeron; mtg, mediotergite; plp, palpal segment; prn, pro-
notum; kepst, katepisternum; sct, scutum; sctl, scutellum.

Figures 7, 8. Neoempheria plaumanni from Ponta Grossa, district of Itaiacoca, state of Paraná. 7,Male wing. 8, Female wing. Abbrevi-
ations:C, costal vein;CuA, anterior branch of cubital vein; CuP, posterior branch of cubital vein; fal vn, false vein; h, humeral crossvein;
M1, first branch of media;M2, second branch of media;M4, fourth branch of media;M1+ 2, medial vein;R1, anterior branch of radial vein;
R2 + 3, second branch of radius; R4 + 5, third branch of radius; r-m, radial-medial crossvein; Rs, radial sector; Sc, subcostal vein; sc-r,
subcostal-radial crossvein. Scale bar: 1 mm.
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dorsal distal projection, fingerlike, setose, and well sclero-
tized. Gonostylus well developed, deeply bifid, inner
branch curved and bare, external branch strongly setose.
Gonocoxal apodeme short, sclerotized; parameres strongly
developed, with a dorsal, membranous, bare projection;
cercus and st 10 rounded, with some small setae distally,
covered with microsetae.

Female (Figures 4–6, 8, 15–19). Length: 8 mm. Similar to
male.

Terminalia (Figures 15–19). Yellow. st 8 covered with
setae, inner margin slightly concave, with a pair of spine-
like setae; tg 8 covered with microtrichia, bare of setae;
genital fork (hypogynal valve) well developed, reaching
segment 7 anteriorly; cercus short, apical cercomere
rounded, ∼1/4 the length of basal cercomere.

Mature larva [probably fourth instar] (Figures 20–24).
Length: 12.3 mm. General body shape cylindrical, no pro-
jections, creamy white in color, whiter in prepupal stage,
12 apparent segments, segments 4–8 wider and longer
than the others. Head capsule relatively well sclerotized,
bare, triangular (anterior end slightly more slender than
posterior end, as in the larvae of other mycetophilid
genera, e.g. Brachypeza Winnertz, 1863; see Madwar
1937), and at least partially retractable into the first
segment. The separation between dorsal plates of the
head capsule is not evident, medial plate extending
almost to the posterior capsule margin. Eyes posterolateral
to the antennae. Occipital foramen ventrally triangular, at
approximately distal fourth of head capsule. Mouthparts
occupying the anterior third of the head capsule. Labrum
wide, fleshy. Premandibles with a row of elongated,

Figures 9–14. Neoempheria plaumanni from Ponta Grossa, district of Itaiacoca, state of Paraná. 9, Dorsal view of the male terminalia.
10, Illustration of the dorsal view of the male terminalia. 11, Ventral view of the male terminalia. 12, Illustration of the ventral view of the
male terminalia. 13, Lateral view of the male terminalia. 14, Illustration of the lateral view of the male terminalia. Scale bar: 0.2 mm.
Abbreviations: cerc, cercus; ddp, dorsal distal projection; goncx apod, gonocoxal apodeme; goncx, gonocoxite; gonst, gonostylus;
pm, paramere; st, sternite; tg, tergite.
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flexible teeth, supported by pair of lateral chitinous arms.
Mandibles semicircular, bearing two rows of medially
directed teeth as in other Mycomyinae species (Kri-
vosheina & Zaitzev 2008). Maxillae rounded, medially
directed, edge-bearing row of medially directed teeth.
One pair of prothoracic, and seven pairs of abdominal,
lateral spiracles; prothoracic spiracles only slightly larger
than abdominal spiracles. Spiracles on short, scale-like
sclerite with two small openings. Intersegmental areas
with creeping welts (fleshy lobes slightly elongated
across the body bearing rows of denticles). Each creeping
welt includes part of an anterior and a posterior segment,

anterior portion bears fewer, short rows of sparse denticles,
posterior part bears more rows of dense denticles. Posterior
end of abdomen with fleshy lobe folded ventrally.

Distribution

Brazil (States of Paraná, São Paulo, Santa Catarina). Oli-
veira et al. (2017) corrected a mistake made by Oliveira
& Amorim (2014) regarding the distribution of this
species and mentioned Papavero (1978) as the original
reference for N. plaumanni distribution. However, Papa-
vero did not consider Coher’s work (1959), and São

Figures 15–19. Neoempheria plaumanni from Ponta Grossa, district of Itaiacoca, state of Paraná. 15, Dorsal view of the female termi-
nalia. 16, Illustration of the dorsal view of the female terminalia. 17, Illustration of the ventral view of the female terminalia. 18, Lateral
view of the female terminalia. 19, Illustration of the lateral view of the female terminalia. Scale bar: 0.2 mm. Abbreviations: cerc 1, cercus
one of female terminalia; cerc 2, cercus two of female terminalia; hyp vlv, hypogynial valve; spmth, spermatheca; st, sternite; tg, tergite.
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Paulo state was not included as a distributional range for
the species. Hence, the distributional pattern herein pre-
sented, following Edwards (1940) and Coher (1959), is
updated and should be taken as correct for this species.

Comments

Edwards (1940, p. 115) mentions a female specimen
named “N. plaumanni var. ?” which “resembles
N. plaumanni in most aspects, including the presence of
a dark streak on the outer side of hind coxa, but differs
from that species and the other two described below in

that the wings (Pl. II, fig. 14) have no dark areas in base
of cell R5 and immediately below Cu.”. Amorim & Oli-
veira (2013, p. 68) did not find the specimen mentioned
by Edwards in the Natural History Museum collection;
only the slide containing the wing is preserved. As the
specimen is lost, this is not a taxonomic problem, as
noted by Amorim & Oliveira (2013). The specimens
herein analyzed fit the description of N. plaumanni accord-
ing to Edwards (1940) and were formally redescribed and
illustrated, and we have no doubts regarding its taxonomic
position. The general morphology of the genitalia of this
species, highlighting the bifid gonostylus, resembles

Figures 20–22. Neoempheria plaumanni from Ponta Grossa, district of Itaiacoca, state of Paraná. 20, Dorsolateral view of the larva
(scale bar: 2 mm). 21, Lateroventral view of the head (scale bar: 0.5 mm). 22, Dorsal view of the head capsule (scale bar: 0.2 mm).

8 E. M. Amaral et al.



N. puncticoxa, which also belongs to the species group D
or maculipennis-group. N. puncticoxa was recently rede-
scribed and is the first Neotropical species with life cycle
known (see images in Oliveira et al. 2015).

Neoempheria spinosa Edwards, 1940 (Figures 25–44)
Neoempheria spinosa Edwards 1940, p. 111, fig. 2 (♂ terminalia),

pl. 1, fig. 7 (wing). Type-locality: Brazil, Santa Catarina, Seara,
Nova Teutônia. Distr.: Brazil (Santa Catarina). Reference:
Amorim & Oliveira 2013, p. 70 (comments on types and label
data), fig. 198 (habitus). Holotype: ♂, the Natural History
Museum, London, UK.

Examined material

1♂, Brazil, Paraná, Carambeí, collected on 12.I.2019,
emerged in the laboratory on 19.I.2019, manual collection
in wood with fungi, 24°54ʹ57,6ʺS 50°05ʹ24ʺW, Amaral
E. M. Preserved in alcohol 70%, genitalia in glycerin and
wing between two cover slides, in Canada Balsam
[MZUSP-MZ053448]; 2♂, same data as previous male,
except: emerged in the laboratory on 23.I.2019. Preserved
in slide preparation within Canada Balsam [MZUSP-
MZ053449]; 2♂, same data as previous male, except:
emerged in the laboratory on 26.I.2019. Preserved in
alcohol 70% [MZUSP-MZ053450]; 1♀, same data as
male, except: emerged in the laboratory on 27.I.2019.
Preserved in alcohol 70%, genitalia in glycerin and wing
between two cover slides, in Canada Balsam [MZUSP-

MZ053451]; 1♀, same data as male, except: emerged
in the laboratory on 22.I.2019. Preserved in slide prep-
aration within Canada Balsam, genitalia in glycerin
[MZUSP-MZ053452]; 1♂, same data as previous female.
Preserved in slide preparation within Canada Balsam
[MZUSP-MZ053453]; 2 larvae, Brazil, Paraná, Carambeí,
collected and fixed on 16.I.2019, manual collection in
wood with fungi, 24°54ʹ57,6ʺS 50°05ʹ24ʺW, Amaral
E. M. Preserved in glycerin [MZUSP-MZ053454]; 1
larva, Brazil, Paraná, Carambeí, collected and fixed on
20.I.2019, manual collection in wood with fungi, 24°
54ʹ57,6ʺS 50°05ʹ24ʺW, Amaral E. M. Preserved in slide
preparation with Canada Balsam [MZUSP-MZ053455].

Redescription

Male (Figures 25, 26, 29, 31–34). Length: 8,10 mm.
Head (Figures 25, 26). Vertex brownish, with scattered

setae, yellowish around eyes. Two ocelli medially on
blackish occiput. Frons light brown. Face and clypeus yel-
lowish, covered with setulae. Labellum yellowish, ven-
trally darker; maxillary palpi brownish, apical segment
lighter, segments 3–5 of similar length, first two segments
short. Scape and pedicel yellow, rounded, more setose
anteriorly, setae longer posteriorly; flagellum brownish,
antennae shorter than thorax, flagellomeres slightly
longer than wide.

Thorax. Prosternum yellowish. Pronotum yellow,
with strong, long, black bristles. Propleuron yellow and

Figures 23, 24. Neoempheria plaumanni from Ponta Grossa, district of Itaiacoca, state of Paraná, larval stage. 23, Ventral view of the
head capsule. 24, Illustration of the ventral view of the head. Scale bar: 0.1 mm. Abbreviations: eyesp, eye spot; lbr, labrum; lp, lateral
plate; mx plp, maxillary palpus; mpl, medium plate; mx, maxilla; mxp, maxillary plate; of, occipital foramen; premd, premandible.
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bare. Anepisternum and katepisternum both yellow with a
light brownish spot, bare. Anepimeron yellow, posterior
margin brownish, bare. Laterotergite mostly yellow, ante-
rodorsal margin brownish, bare. Mediotergite yellow ven-
trally, a brownish mark dorsally, bare. Metanepisternum,
metepimeron, and metakatepisternum yellow, entirely
bare. Scutum yellow, with five brown stripes fusing pos-
teriorly, covered with short and long setae, a pair of stron-
ger dorsocentral and a pair of stronger dorsolateral setae
posteriorly. Scutellum yellow, with a pair of long scutellar
bristles and a few scattered setulae. Legs yellow; fore-
coxae with some brownish maculae anteriorly, with
strong setae in a line on posterior and ventral margins;
tibial setae regularly aligned; tibial spur I almost twice
the length of tibial diameter at apex, tibial spurs II and
III almost four times the length of tibial diameter at
apex. Halter stem whitish, knob yellowish with brownish
borders, setose.

Wings (Figure 29). Wing venation and color pattern as
in Figure 29.

Abdomen (Figures 25, 26). Tergites and sternites
mostly yellow; tg 1 with two spots in dorsal view conver-
ging in a triangle; tg 2 and tg 4 yellowish with a mesal tri-
angular spot on the basal portion of the tergite in dorsal
view; tg 3 and tg 5 with triangular spots on the sides in
dorsal view extending towards the median region; tg 6
entirely brownish; tg 7 entirely yellowish. Sternites yel-
lowish with lateral bands at the margins.

Terminalia (Figures 31–34). Yellow; tg 9 weakly
developed and sclerotized, with a few setae distally. Gono-
coxites with a bifid distal dorsal projection, the more exter-
nal large and well sclerotized, extending beyond apex of
gonostylus, densely covered with setae on the external
face and 11–12 inner spines, beside an inner projection,
finger-like, half the length of the external projection,
covered with setulae. Gonostylus well developed and
sclerotized, with two main elongated projections, both
curved medially; external part of one more densely
setose, and an inner branch wider and bare, with a spun-
like apex. Gonocoxal apodeme short, sclerotized;

Figures 25–28. Neoempheria spinosa from Carambeí, state of Paraná. 25,Male, habitus, dorsal view. 26,Male, habitus, lateral view. 27,
Female, habitus, dorsal view. 28, Female, habitus, lateral view. Scale bar: 2 mm.
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parameres strongly developed, rounded, membranous,
bare; cercus and st 10 well developed, rounded, with
some small setae distally, covered by microsetae.

Female (Figures 27, 28, 30, 35–40). Length: 8 mm.
Similar to male.

Terminalia (Figures 35–40). Yellow. st 8 covered with
setae, inner margin slightly concave; tg 8 covered with
microtrichia, bare of setae; st 7 with small lateral expan-
sion rounded, with brownish spot, scattered setae; cercus
short, apical cercomere rounded, ∼1/4 the length of basal
cercomere.

Mature larva [Probably fourth instar] (Figures 41–44).
Length: 12.3 mm. General body shape cylindrical, no pro-
jections, creamy white in color, whiter in prepupal stage,
12 apparent segments, segments 4–8 wider and longer
than the others. Head capsule relatively well sclerotized,
bare, subrectangular (anterior end slightly more slender
than posterior end, as in the larvae of other mycetophilid
genera, e.g. Brachypeza Winnertz, 1863; see Madwar

1937), and at least partially retractable into the first
segment. The separation between dorsal plates of head
capsule not clearly evident, medial plate extending
almost to the posterior capsule margin. Eyes posterolateral
to the antennae. Occipital foramen ventrally triangular, at
approximately the distal fourth of the head capsule.
Mouthparts occupying the anterior third of the head
capsule. Labrum well developed and sclerotized. Premand-
ibles present but not visualized in detail. Mandibles with a
plaque resembling a comb with many small teeth as seen in
other Mycomyinae species (Krivosheina & Zaitzev 2008).
Maxillae medially directed, edge bearing a row of medially
directed cuspidate teeth. One pair of prothoracic, and seven
pairs of abdominal, lateral spiracles; prothoracic spiracles
only slightly larger than abdominal ones. Spiracles on
short, scale-like sclerite with a couple of small openings.
Intersegmental areas with creeping welts (fleshy lobes
slightly elongated across the body bearing rows of denti-
cles). Each creeping welt includes part of an anterior and
a posterior segment, the anterior portion bears fewer,
short rows of sparse denticles, the posterior part bears

Figures 29, 30. Neoempheria spinosa from Carambeí, state of Paraná. 29, Male wing. 30, Female wing. Scale bar: 1 mm. Abbrevi-
ations:C, costal vein;CuA, anterior branch of cubital vein; CuP, posterior branch of cubital vein; fal vn, false vein; h, humeral crossvein;
M1, first branch of media;M2, second branch of media;M4, fourth branch of media;M1+ 2, medial vein;R1, anterior branch of radial vein;
R2 + 3, second branch of radius; R4 + 5, third branch of radius; r-m, radial-medial crossvein; Rs, radial sector; Sc, subcostal vein; sc-r,
subcostal-radial crossvein.

Annales de la Société entomologique de France (N.S.) 11



more rows of dense denticles. Posterior end of abdomen
with fleshy lobe folded ventrally.

Distribution

Brazil (states of Paraná, Santa Catarina).

Comments

The general morphology of the genitalia of this species,
highlighting the bifid gonostylus, resembles N. bilobata,
which also belongs to the group C or spinosa-group.
Neoempheria bilobata was recently redescribed by
Amaral et al. (2022a).

Figures 31–34. Neoempheria spinosa from Carambeí, state of Paraná. 31, Dorsal view of the male terminalia. 32, Illustration of the
dorsal view of the male terminalia. 33, Ventral view of the male terminalia. 34, Illustration of the ventral view of the male terminalia.
Scale bar: 0.02 mm. Abbreviations: cerc, cercus; ddp, dorsal distal projection; goncx, gonocoxite; gonst, gonostylus; pm, paramere;
st, sternite.
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Biology observations

Both species exhibit the same development pattern
described here. The larvae were found in a fallen tree
trunk in an open area of a small rural property. This
area had some livestock and a small plantation field sur-
rounded by a fragment of mixed ombrophilous forest.
The trunk was covered with a species of Basidiomycota
fungus, and the immatures were possibly feeding on the
spores. The larvae weave slimy-looking webs, which
they use to move and hold the pupae. In the pre-pupal
stage, the larvae seek a sheltered place in the substrate
and weave an irregular web, approaching a loosely

entwined cocoon and pupate in the center of this
cocoon while hovering over the substrate with the
ventral part of the head facing down. The adults emerge
after approximately five days.

Male genitalia highlights

In 1940, Edwards conducted a study on the Neotropical
fauna of Neoempheria, where he noted that in dry speci-
mens, the male terminalia could be rotated, and the pres-
ence of the paired cerci and S10 could aid in
understanding the dorsal and ventral surface of the

Figures 35–40. Neoempheria spinosa from Carambeí, state of Paraná. 35, Dorsal view of the female terminalia (scale bar: 0.05 mm).
36, Illustration of the dorsal view of the female terminalia. 37, Ventral view of the female terminalia (scale bar: 1 mm). 38, Illustration of
the ventral view of the female terminalia. 39, Lateral view of the female terminalia (scale bar: 1 mm). 40, Illustration of the lateral view of
the female terminalia. Abbreviations: cerc 1, cercus one of female terminalia; cerc 2, cercus two of female terminalia; gen fk, genital fork;
spmth, spermatheca; st, sternite; tg, tergite.
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genitalia. In our study of fresh material, we have observed
the same phenomenon. Edwards also mentioned a large
tergite 9 that was divided into two lobes with long dorsal
projections. However, this was a misinterpretation of the
male genitalia by Edwards. In our dissection of fresh
material, we found that the tg 9 is developed but not signifi-
cant, and the gonocoxites, on the other hand, are widely
projected through the dorsal region of the male genitalia
(like a bridge) and bear both dorsal and distal projections,

which Edwards mistakenly interpreted as belonging to the
tergite 9. The gonocoxites also feature a bifid and articulate
gonostyle, and the distal and dorsal projection of the gono-
coxite and the gonostyle are in the same plate, as depicted
in Figures 9, 11, 13, 31, and 33. This is consistent with the
Mycetophilidae male terminalia bauplan described by Søli
(2017), and is also observed in N. puncticoxa, as rede-
scribed by Oliveira et al. (2015), and N. bilobata, as rede-
scribed by Amaral et al. (2022a). The presence of an

Figures 41–44. Neoempheria spinosa from Carambeí, state of Paraná, larva. 41, 42,Head capsule (scale bar: 0.02 mm): 41, dorsal view;
42, ventral view. 43, Illustration of the dorsal view of the head. 44, Illustration of the ventral view of the head. Abbreviations: eyesp, eye
spot; mx, maxilla; mxp, maxillary plate; premd, premandible.
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articulated gonostylus remains the easiest way to recognize
the gonocoxite.

Discussion

Herein, we expanded the distribution of N. spinosa and
N. plaumanni to other temperate areas in southern Brazil.
In addition to the type locality, Edwards (1940) also
described other species of Neoempheria, including
N. biflagellata, N. enderleini, N. lutzi, N. muelleri,
N. neivai, and N. simplex, which have since been documen-
ted in areas outside the original locality, and are also dis-
tributed throughout São Paulo state; see Oliveira &
Amorim (2014) for detailed information.

Oliveira et al. (2015) and Amaral et al. (2022a) recorded
species of Neoempheria described by Edwards in 1940 in
other Brazilian regions. Oliveira et al. (2015) updated the
taxonomical, morphological, and distributional information
on N. puncticoxa, highlighting its presence in the states of
Santa Catarina, São Paulo, Mato Grosso, Mato Grosso do
Sul, and Goiás, Brazil, and in the provinces of Salta and
Tucumán, Argentina. This species is related to
N. plaumanni and also belongs to the maculipennis-group.
Amaral et al. (2022a) updated the taxonomical, morphologi-
cal, and distributional information onN. bilobata, highlight-
ing its presence in the states of Santa Catarina and Pará,
Brazil. This species is related to N. spinosa and also
belongs to the spinosa-group.

According to Oliveira & Amorim (2014), the species
N. brevicauda, N. costalimai, N. enderleini, N. flavicoxa,
N. lindneri, N. pilosa, N. rostrata, N. shannoni,
N. unispinosa, and N. subclavata, all described by
Edwards in 1940, from Nova Teutônia, Seara, Brazil, are
known only from the type locality. The literature on Neo-
tropical mycetophilids has slowly improved in recent years
in terms of the description of new species (e.g. Kurina &
Oliveira 2015; Amorim et al. 2018; Kurina et al. 2018;
Amaral et al. 2022b; Kurina & Õunap 2023), survey inven-
tories (Amorim et al. 2022; Riccardi et al. 2022), and
description of immature stages (Oliveira et al. 2015;
Passacq et al. 2017; Amaral et al. 2022a, 2022b).
Additional records of these species not related to the
type locality and information on life cycles and mor-
phology will probably be available in the future. The mor-
phological groups established by Edwards (1940) and
Coher (1959) are becoming better known and illustrated,
but a phylogenetic framework is still remaining in the lit-
erature as a knowledge gap.
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