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Abstract

A modified and updated diagnosis of Parametri-
ocnemus adult males is provided by examining
13 morphological characters to separate the genus
from the other 32 genera of Orthocladiinae world-
wide with macrotrichia on the wing membrane.
Consequently, seven species assigned to Parame-
triocnemus are transferred to other genera. Para-
metriocnemus tenuiapicalis is recognized as a new
species based on a description including drawings
of a species from Turkey addressed as Parametri-
ocnemus sp. in a publication by Caspers and Reiss
1989.

A provisional identification key to the males of the
31 species of Parametriocnemus of the world is
presented, assisted by a table containing data for
19 characters of each species. The shape of the
hypopygium inferior volsella was found to be the
most important character to distinguish species.

Introduction

The knowledge of the taxonomy, geographical
distribution and ecology of the genus Parame-
triocnemus within the subfamily Orthocladiinae
has increased substantially during the last decade,
including findings in Africa (Ekrem et al. 2017,
Benka et al. 2023, Baranov et al. 2024), Asia (Mo-
hammadi et al. 2020, Wang et al. 2020, Cranston
and Tang 2024), Europe (Rossaro and Marziali
2024, Stasiukynas et al. 2024, Widmann et al.
2025), North America (Namayandeh et al. 2018,
Hubler et al. 2024, Armitage et al. 2025), Oceania
(Cranston 2019, Chessman et al. 2022) and South
America (Matthews-Bird et al. 2015, Villamarin et
al. 2021, Prat Fornells et al. 2024).

Parametriocnemus was raised to genus level by
Brundin (1956) from the subgenus of Metriocne-
mus (Goetghebuer 1932). The support for genus
level was a combination of morphological char-
acters of the males, pupae and larvae separating
Parametriocnemus particularly from the simi-
lar Paraphaenocladius. Brundin’s definition of
Parametriocnemus was based almost exclusively
on species present in Europe. Scaling up the geo-
graphical extension to cover the Holarctic region
(Northern Asia, North America, Europe and Africa
north of Sahara) changed the definition of what
is Parametriocnemus to a small extent for males
(Pinder 1978, Cranston et al. 1989, Sasa and Ki-
kuchi 1995, Sather et al. 2000), but developed
a more detailed and precise definition for pupae
(Coffman et al. 1986, Langton and Visser 2003)
and larvae (Cranston et al. 1983, Arnett 2000, An-
dersen et al. 2013). Knowledge of all life stages
still suggests that Paraphaenocladius is the closest
relative of Parametriocnemus.

Ashe and O’Connor (2012) listed 35 valid species
of Parametriocnemus worldwide while Catalogue
of Life (Banki et al. 2023) listed 36 species de-
rived from Systema Dipterorum (Evenhuis and
Pape 2024) including findings of two new species
in China (Li et al. 2013). The study by Widmann et
al. (2025) added two more species to the list.

DNA barcoding results have been crucial for the
improved knowledge of insect taxonomy (Meikle-
john et al. 2109, Cheng et al. 2023, Salis et al.
2024) and provided the basis for the possibilities
to describe a new species of Parametriocnemus
(Widmann et al. 2025).

The present study reviews taxonomic papers with
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Parametriocnemus species descriptions. Some of
the species may require generic reassignment. We
also provide a provisional worldwide key to males
of the genus.

Material and methods

Ashe and O’Connor (2012) and Li et al. (2013) list
most of the taxonomical literature needed for stud-
ying the species of Parametriocnemus worldwide.
Additional relevant information was gathered from
the Chironomidae literature database (Aagaard et
al. 2025) and from a complementary systematic
online search conducted in 2025. In addition, we
reviewed papers on other Orthocladiinae genera
with wings membrane containing macrotrichia to
find out if they might include species better placed
into Parametriocnemus and to distinguish the ge-
nus more accurately from other genera.

Table 1 contains a list with explanations for 26
characters measured or assessed to identify spe-
cies of Parametriocnemus worldwide. Terminol-
ogy follows Sather (1980), but for wing length
which is measured from the joint point with thorax
instead of from the tip of the arculus. Wing length
when measured from arculus is approximately
10% shorter. In addition to the ratios AR, VR ,LR
and HR in Sether (1980) we used ratios address-
ing characters of the hypopygium and the distance
between the eyes.

All 25 illustrations are drawn by hand. Image edit-
ing was performed using Artweaver Free (Version
7 or 8; Boris Eyrich Software, available at https://
www.artweaver.de/en). Apart from illustrations
based on the first author’s (Brodin) private col-
lection or specimens of the Swedish Museum of
Natural History, all illustrations are significantly
modified versions based on details in illustrations
or photos in scientific literature or web sites such
as the BOLD database (Ratnasingham et al. 2024).

Fig. 1 is based on a specimen in the first author’s
private collection. Fig. 2 is based on a paratype
specimen stored in the Swedish Museum of Natu-
ral History. Fig. 3 is based on a photo in Widmann
et al. (2025). Figs 4 and 5 are based on four speci-
mens stored in the Swedish Museum of Natural
History.

Fig. 6 is based on a drawing in Sasa et al. (1998)
compared with a photo in The National Museum of
Nature and Science Tokyo (2024). Fig. 7 is based
on drawings in Sasa and Okazawa (1992) and Sasa
and Kikuchi (1995). Fig. 8 is based on drawings
of paratype without virga in Sublette (1967) and
specimen with virga in Cranston et al. (1989) com-
pared with a photo in Namayandeh and Beresford
(2018).

Fig. 9 is based on a drawing in Caspers and Reiss
(1989). Fig. 10 is based on a drawing in Kownacki
and Zosidze 1973) compared with one photo
in BOLD by S. Wiedenbrug, specimen ID FB-
CHIB86-16 within BIN BOLD:AAI2687, named
P stylatus by S. Wiedenbrug but changed to P
adzharicus in Widmann et al. (2025). Fig. 11 is
based on one specimen in the first author’s collec-
tion and one specimen stored in the Swedish Mu-
seum of Natural History compared with drawings
in Sublette (1967), Sather (1975), Cranston et al.
(1989) and a photo in BOLD by S. Dahle, specimen
ID CHRFI198-10 within BIN BOLD:AAP6586,
species identification by E. Stur. Fig. 12 is based
on one specimen stored in the Swedish Museum of
Natural History and a drawing by Brundin (1956),
compared with drawings in Sasa and Okazawa
(1992), Sasa and Kikuchi (1995), Langton and Pin-
der (2007), and three photos in BOLD, one by A.
Merk Aspaas, specimen ID MIDGE009-06, and
two by S. Dahle, specimen ID ATNA221-09 and
MIDGE216-06, all within BIN BOLD:AAB4494,
all species identifications by E. Stur.

Fig. 13 is based on a drawing in Chaudhuri et al.
(1989). Fig. 14 is based on a drawing in Freeman
(1954) and one in Freeman (1956). Fig. 15 is based
on a drawing in Sasa and Okazawa (1992) and
one in Sasa and Kikuchi (1995) compared with a
photo in the National Museum of Nature and Sci-
ence Tokyo (2024). Fig. 16 is based on a draw-
ing in Kieffer (1917) and one in Freeman (1961).
Fig. 17 is based on two specimens stored in the
Swedish Museum of Natural History compared
with drawings in Sublette (1967), Saether (1975),
Cranston et al. (1989) and photos in BOLD, one
by E. Bostrem, specimen ID MIDGE013-06, and
two by S. Dahle, specimen ID ATNA221-09 and
MIDGE216-06, all within BIN BOLD:AAB4494,
all species identifications by E. Stur. Fig. 18 is
based on drawings in Freeman (1953), Freeman
(1956) and Lehmann (1979) compared with a
photo in Baranov et al. (2024) and one in BOLD
by V.Q. Baranov, specimen ID NAMOE029-22
within BIN BOLD:ADY 1682, species identified
by V.Q. Baranov. Fig. 19 is based on a drawing
in Gowin and Thienemann (1942) and one in
Langton and Pinder (2007) compared with two
photos in BOLD by A. Merk Aspaas, specimen
ID CHRFI637-11, and S. Dahle, specimen ID
ATNAS503-10, both within BIN BOLD:AAL7338,
both species identifications by E. Stur. Fig. 20 is
based on a drawing in Widmann et al. (2025) and
four additional photos by C. Widmann. Fig. 21 is
based on a drawing in Sasa and Suzuki (2000b)
and a photo in the National Museum of Nature and
Science Tokyo (2024). Fig. 22 is based on a draw-
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ing in Sasa and Okazawa (1992) and one in Sasa
and Kikuchi (1995).

Fig. 23 is based on a drawing in Caspers and Reiss
(1989). Fig. 24 is based on drawings in Johannsen
(1934), Sublette (1967) and Cranston et al. (1989)
compared with a photo in Namayandeh and Beres-
ford (2018). Fig. 25 is based on a specimen in the

first author’s private collection and one specimen
stored in the Swedish Museum of Natural History
compared with drawings in Johannsen (1905), Sub-
lette (1967), Sether (1975), Cranston et al. (1989)
and a photo in BOLD by S. Dahle, specimen 1D
CHRFI198-10 within BIN BOLD:AAP6586, and
species identification by E. Stur.

Table 1. Characters of male Parametriocnemus for species identification. L = length, W = width, L/W = length divided

by width.

Character

Description

B1. Body: L mm.
H1. Head: Antenna AR.

H2. Head: Apical or nearly apical single
seta.

H3. Head: Antenna long apical sensilla
chaetica (sen. cha.).

H4. Head: Eye dorsal distance W versus
pedicel W.

T1. Thorax: Acrostichal (acr.) setae.
WI1. Wing: L mm.
W2. Wing: Squama setae.

W3. Wing: Membrane macrotrichia cover
(hair cover).

W4. Wing: Vein R, end versus vein M,
end.

W5. Wing VR : Vein Cu versus vein M
(placement of FCu versus placement of
RM).

W6. Wing: Cu, form distally.

L1. Legs: Foreleg ratio LRI.

Al. Abdomen: Tergite IX apical lobes at
each side of anal point.

A2. Abdomen: Virga branches.

G1. Genitalia: Anal point (AnP) form dis-
tally.

G2. Genitalia: Anal point end versus infe-
rior volsella (IVo) end.

G3. Genitalia: Anal point L versus gonosty-
lus (Gs) L.

G4. Genitalia HR: Gonocoxite (Gc) L ver-
sus gonostylus L.

Length from beginning of thorax (antepronotum) to end of
gonocoxite. Total L in Saether 1980.

Length of last segment divided with length of the previous
segments but not including pedicel and scape.

1 = not present (Fig. 1), 2 = present (Fig. 2).
Numbers (Fig. 1).

Distance between dorsal eye extension divided by width of
pedicel. Ratio > 1.7 = short dorsal eye extension, 1.7-1.3 =
medium, < 1.3 = long (Fig. 3).

Numbers.

Length from base of squama to apex of wing.

Numbers (Fig. 4).

0 = no macrotrichia, 1 = from distal third and onwards (Fig.
4), 2 = distal half from RM and onwards, 3 = proximal to
RM and onwards.

1 = strongly proximal (closer to Cu, end), 2 = slightly prox-
imal, 3 = about opposite (Fig. 4), 4 = slightly distal, 5 =
strongly distal (closer to M, end).

Length of Cu from arculus to division FCu (M,,, and Cu,)
divided by length of M from arculus to division RM. 0.8-
0.9 = FCu slightly proximal of RM, 0.9-1.1 = about oppo-
site, 1.1-1.2 = moderately distal (Fig. 4), 1.2-1.3 = strongly
distal, >1.3 = very strongly distal.

1 = straight, 2 = simply curved, 3 = s-curved (sinuate) (Fig.
4).

Length of first tarsomere divided by length of tibia.

0 =no lobes, 1 = weak, 2 = strong (Fig. 5).

Numbers (Figs 6-8). 0 = virga not evident.

1 = narrowing (Figs 9-10), 2 = parallel sided (Fig. 11), 3 =
expanded (Figs 5, 12).

1 = anal point end not reaching inferior volsella end, 2 =
about reaching (Fig. 5), 3 = reaching beyond.

Length of anal point to apex divided by length of gonosty-
lus (Fig. 5).

Length of gonocoxite divided by length of gonostylus.



Character

Description

G5. Genitalia: Inferior volsella (IVo) lower
part expansion.

G6. Genitalia: Inferior volsella L/W.

G7. Genitalia: Inferior volsella apical sec-
tion angle and form.

G8. Genitalia: Inferior volsella distal inner
angle.

G9. Genitalia: Gonostylus inner lobe (cris-
ta dorsalis).

G10. Genitalia: Gonostylus end versus in-
ferior volsella end.

1 = lower part not expanded beyond distal margin of upper
part (Figs 13, 15, 18-22), 2 = lower part expanded beyond
distal margin of upper part (Figs 5, 14, 17).

Length of inferior volsella divided by its width (Fig. 5).

Referring to upper part. 120-160°, = rounded semicircular
(Figs 13-14), 80-130° rounded, squarish to broadly conical
(Figs 5, 15-17, 20), 40-80° = narrowly conical (Figs 18-19),
10-40° = digitiform (Figs 21-22).

]

Angle in degrees ° of inferior volsella distally towards
gonocoxite (Fig. 5).

1 = absent or short and low in distal fourth of gonostylus
(Figs 5, 23), 2 = in distal fourth of gonostylus short and
strongly protruding (Fig. 24), 3 = from mid of gonostylus
longish and gradually expanding to near apex (Fig. 25), 4
= from mid of gonostylus longish and very protruding dis-
tally.

1 = gonostylus if turned proximally not reaching inferior
volsella, 2 = just reaching (Fig. 5), 3 = reaching distinctly
beyond.
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Figures 1-2. Antenna apex of 1. Parametriocnemus lundbeckii and 2. Tavastia yggdrasilia males.
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Figure 3. Head front view of Parametriocnemus lausannensis male. d = dorsal, w = width.



Figures 5-12. Details of male hypopygium. Hypopygium of 5. Parametriocnemus stylatus male. Inferior volsella,
A = distal inner angle, B = apical angle, | = length, w = width. Male virga of 6. Parametriocnemus seiryukeleus, 7.
P, togadigitalis and 8. P. hamatus. Male anal point of 9. Parametriocnemus tenuiapicalis, 10. P. adzharicus, 11. P,
lundbeckii and 12. P. stylatus.



.'l\\-\'\"\ )
)
PO

LN

Figures 13-25. Details of male hypopygium. Male inferior volsella of 13. P. aduncus, 14. P. capensis, 15. P. togabilat-
eralis, 16. P. ornaticornis, 17. P. stylatus, 18. P. scotti, 19. P. boreoalpinus, 20. P. lausannensis, 21. P. yakyheius and 22.
P. togadigitalis. Male gonostylus of 23. P. tenuiapicalis, 24. P. hamatus and 25. P. lundbeckii.



Results and discussion
Definition of Parametriocnemus

Brundin (1956) defined Parametriocnemus as a
genus separated from all other genera with simi-
lar male morphology by a combination of five
characters: eyes dorsally with long parallel-sided
extension, thorax acrostichals strong, wing mem-
brane with macrotrichia, Cu, vein distinctly curved
and vein R, ; ending about opposite of vein M,, .
Brundin’s definition was based almost solely on
species present in Europe.

Our results assign 31 species to Parametriocne-
mus worldwide. The results means that the male
morphology of the genus ought to be somewhat
modified and with some additions necessary to in-
clude all globally described valid species (unde-
termined species not considered). Information in
Li et al. (2013), including two new species, also
called for some morphological modification of
the genus. The modifications in comparison with
Brundin (1956), Cranston et al. (1989) and Sather
et al. (2000) are underlined in Table 2. Particu-
larly notable is that only some species within the
genus have eyes with long dorsal extension (Fig.
3). In many of the species the extension is com-

paratively short and wedge-shaped yet never ab-
sent as in some other Orthocladiinae genera with
macrotrichia on the wing membrane. Important is
also that some species of Parametriocnemus have
membrane macrotrichia only in the distal third of
the wing (Fig. 4).

Parametriocnemus in comparison with other
genera

Adult males of 22 Orthocladiinae genera contain
species with wing membrane macrotrichia. All
Parametriocnemus species have wing membrane
macrotrichia, while some of the other genera also
include species without. The following text deline-
ates how males of Parametriocnemus can be dis-
tinguished from males of the other 21 genera.

The gonostylus of Parametriocnemus is never di-
vided into two sections near the base as in Brillia,
Elpiscladius, Eurycnemus, Euryhapsis and Xyloto-
pus (Cranston et al. 1989, Ekrem et al. 2017).

The gonostylus megaseta of Parametriocnemus
is simple, whereas combed or pectinate in most
Compterosmittia (Mendes et al. 2004).

The anal point of Parametriocnemus is always at
least two times longer than wide (Figs 5, 9-12),

Table 2. Diagnostic morphological characters of Parametriocnemus adult males on a global scale. Emendations in

comparison with previous diagnoses are underlined.

Character Definition Definition in Cranston et al. 1989

H1. Head: Antenna AR. 0.2-1.4. 0.3-1.6.

H2. Head: Apical or nearly apical Absent (Fig. 1). Absent.

single seta.

H5. Head: Eye dorsal extension. ~ Short and wedge-shaped to long Long.
(Fig. 3).

T1. Thorax: Acrostichal (acr.) se- Absent to more than 20 and con- Very long.

tae. spicuously long.

W1. Wing: Length from base of 1.1-2.4 mm (Fig. 4). 1.1-2.4

squama.

W2. Wing: Squama setae. 1-17 (Fig. 4). 4-13.

W3. Wing: Membrane macrotri-
chia cover.

W4. Wing: R, . end versus M,,,
end.

W5. Wing: Placement FCu ver-
sus RM.

W6. Wing: Cu, form distally.
L1. Leg: Foreleg LR.
A2. Abdomen: Virga.

G8. Genitalia: Anal point macro-
trichia.

From base to only at wing apex
(Fig. 4).

Slightly proximal, opposite (Fig.
4) or slightly distal.

Slightly, moderately (Fig. 4) to
strongly distal.

Curved, usually s-curved (Fig. 4).
0.63-1.00.

Absent or with 2-22 branches
(Figs 6-8).

With at least 2 macrotrichia (Figs
5,9-12).

Most of wing to apical half.
Slightly proximal, opposite or
slightly distal.

Clearly distal.

Distinctly curved.

Absent or 2-6 spines.

With setae.
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whereas absent or short and wider than long in
Apometriocnemus, Gymnometriocnemus, Pseu-
dorthocladius and Tokyobrillia (Cranston et al.
1989, Sather and Wang 1995, Sasa and Kikuchi
1995).

Macrotrichia (lateral setae) flank the anal point
of Parametriocnemus (Figs 5, 9-12), whereas the
anal point of Metriocnemus, Heterotanytarsus, Ta-
vastia, Thienemannia and Parasmittia lack macro-
trichia but for basally (Cranston et al. 1989, Saether
et al. 2000, Langton and Pinder 2007). The first
four mentioned genera are also distinguished by
a straight or almost straight distal part of the Cu,
wing vein, which is distinctly s-curved in most
species of Parametriocnemus (Fig. 4). A single
apical or nearly apical straight seta is present on
the antenna of Tavastia (Fig. 2), Thienemannia and
Parasmittia and several Metriocnemus, but not
present in Parametriocnemus (Fig. 1).

Eyes dorsally with short to long (Fig. 3) exten-
sion and acrostichals not scalpellate are characters
separating Parametriocnemus from Antillocladius
which lacks dorsal eye extension but have at least
some scalpellate acrostichals (Mendes and An-
dersen 2008, Mendes et al. 2011). Most species
of Parametriocnemus can furthermore be distin-
guished from Antillocladius species with wing
membrane macrotrichia by the placement of the
wing FCu division compared to RM (opposite RM
to moderately distal versus very strongly distal),

Scalpellate acrostichals are present on males of
Litocladius (Andersen 2016) but not on males of
Parametriocnemus. Lateral lamellae are present
on the virga of Litocladius but not on those species
which have a virga in Parametriocnemus.

The end of wing vein R, in relation to the end
of other wing veins separates Parametriocnemus
from Molleriella, Paraphaenocladius and Hetero-
trissocladius (Saether 1975, Cranston et al. 1989,
Sather and Wang 1995). Wings of Parametriocne-

mus have the end of R, slightly proximal, oppo-

site, or slightly distal o4f5the end of vein M,,, (Fig.
4). In Molleriella and Paraphaenocladius, R,
ends far proximal of the end of M,_, (between the
ends of Cu, and M, ). In Heterotrissocladius, R
ends distinctly distal of the end of M, ,. The costa
vein is strongly extended beyond R, in Parame-
triocnemus (Fig. 4), whereas not or only slightly
(less than the length of vein RM) in Heterotris-
socladius. Ecology can often also be of help to
separate these four genera. Larvae of Parametri-
ocnemus mostly inhabit running water, while those
of Molleriella and Paraphaenocladius are mostly
semiterrestrial or terrestrial, and those of Hetero-
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trissocladius are mostly found in lakes and other
standing water bodies. The separation of Para-
metriocnemus and Paraphaenocladius has been
discussed, and it has been suggested that Parame-
triocnemus perhaps should be treated as a subge-
nus of Paraphaenocladius (Cranston et al. 1989).
Sather and Wang (1995) did however find distinct
morphological evidence based on males, pupae
and larvae to distinguish Paraphaenocladius from
Parametriocnemus.

Parametriocnemus is probably a close relative of
Oropuella which also have larvae inhabiting run-
ning water (Fasbender 2020). Males of the only
two named Oropuella species have an antennae
AR below 0.32. Only P. capensis (Freeman, 1954)
among the Parametriocnemus species has a lower
AR. P. capensis has a very short anal point (length
anal point/length gonostylus about 0.2), while very
long (length anal point/length gonostylus about
0.9-1.3) in Oropuella. In addition, the anal point
of Parametriocnemus is distally narrower and pro-
truding less far beyond the end of the inferior vol-
sella in comparison with the anal point of the two
Oropuella species. The unusual absence of tibial
spurs in Oropuella might be useful to distinguish
the genus from Parametriocnemus. Several pub-
lications on Parametriocnemus species taxonomy
do not address the issue of presence or absence of
tibial spurs, but those mentioning tibial spurs or
providing illustrations show their presence.

Reassigning Parametriocnemus species

Our studies of scientific papers including descrip-
tions and illustrations, and the definition of Para-
metriocnemus above, revealed that seven spe-
cies assigned to Parametriocnemus in Ashe and
O’Connor (2012), Catalogue of Life (Banki et al.
2023) or Systema Dipterorum (Evenhuis and Pape
2025) should be reexamined to determine their
correct generic placement. The following obser-
vations have been made that result in temporary
reassignments.

Paraphaenocladius ogasadecimus Sasa and Suzu-
ki, 1997 and Heterotrissocladius shoukouzoensis
Sasa, 1989 are returned to their original genera as
their wing veins and other characters do not fit the
definition of Parametriocnemus. Paraphaenocla-
dius ogasadecimus is probably a new synonym of
Paraphaenocladius exagitans (Johannsen, 1905).
It has a short wing vein R, ; ending in the mid
between the end of vein Cu, and the end of vein
M,_,, which is a typical feature in Paraphaenocla-
dius (Cranston et al. 1989 Sether and Wang 1995).
Heterotrissocladius shoukouzoensis is probably
a new synonym of Heferotrissocladius marcidus



(Walker, 1856). It has a wing vein C not produced
beyond R, . which ends far distal of the end of
M, ,, which is typical of the wing of Heterotris-

socladius (Seather 1975).

Metriocnemus tusimoveweus Sasa and Suzuki,
1999 was placed in Parametriocnemus by Ashe
and O’Connor (2012). We consider it to probably
be a new synonym of Paraphaenocladius inter-
cedens Brundin, 1947 as the original description
including several illustrations and genitalia photos
(Sasa and Suzuki 1999, National Museum of Na-
ture and Science Tokyo 2024) agrees well with the
description and illustrations of P. intercedens in
Seether and Wang (1995).

Three species originally assigned to Parametri-
ocnemus are transferred to other genera. These
species are Compterosmittia flavellus (Tokunaga,
1964), Paraphaenocladius fusiger (Kieffer, 1911)
and Pseudorthocladius kamidenticularis (Sasa
and Hirabayashi, 1993). Compterosmittia flavellus
has a wing with a very long vein C ending near
the wing apex, strongly sinuate vein Cu, and bare
squama, all typical characters of Compterosmit-
tia (Cranston et al. 1989, Mendes et al. 2004). P.
Jfusiger has a short wing vein R ending somewhat
proximal to the end of vein Cu,, which is typical
feature in Paraphaenocladius (Sether et al. 2000).
P. kamidenticularis has the wing vein R, ending
distinctly proximal of M, ,, the distal third of the
wing membrane with macrotrichia (Yamamoto
2004) and a short, rounded anal point with strong
setae, all typical features of the Pseudorthocladius
pilosipennis group (Sether and Sublette 1983).

Parametriocnemus valescurensis was described
as a new species by Moubayed-Breil and Langton
(1999). The male pupal exuviae is very similar to
that of other Parametriocnemus species (Lang-
ton and Visser 2003). The female genitalia have
a gonapophysis VIII with a longish ventrolateral
lobe like that of females of Heterotrissocladius but
not Parametriocnemus (Sather 1977). The single
male of P. valescurensis has several characters
which do not agree with other males of Parametri-
ocnemus, such as the apically not expanded anten-
na with a strong straight seta near the antenna apex
(cf. Fig. 2), well developed pulvilli, and the gono-
stylus strongly expanded to apex with outer trian-
gular projection as in the Chaetocladius dentifor-
ceps group (Cranston et al. 1989) but not present in
any Parametriocnemus. The eyes and wing veins
of P. valescurensis are not described in Moubayed-
Breil and Langton (1999), probably because the
only male and only female were found within their
pupal exuviae. The strong straight seta near the an-
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tenna apex, low antenna AR, wing length less than
1.5 mm, longish anal point distally without setae or
microtrichia, and the gonostylus form agrees with
species included in Thienemannia (Sether 1985,
Cranston et al. 1989, Moubayed-Breil and Ashe
2016). We have not included P. valescurensis in
the species key below because of the discrepancies
between the pupal exuviae and the male. Study of
the type specimen is needed to clarify the most ap-
propriate generic placement of the male.

Parametriocnemus tenuiapicalis, new species

https://zoobank.org/1CE79196-0EFC-4DC2-
8B00-AC6F577F5580

Caspers and Reiss (1989) described a species of
Parametriocnemus from south-eastern Turkey
close to the Iraq border. They included a detailed
illustration of the wing and hypopygium of the
single male found. The species was not given a
name as it was not evident if it could be distin-
guished from similar species such as P. lundbeckii,
P, scotti and P. stylatus. However, the apical part of
the anal point (Fig. 9) is conspicuously thin which
separates it morphologically from the other three
species. We name the species Parametriocnemus
tenuiapicalis Brodin, Widmann and Marle, new
species.

Material: The designated holotype is labelled and
stored in Zoologische Staatssammlung Miinchen,
Germany. The specimen was caught with a drift
net in Turkiye, Hakkari Province, Habur Deresi
valley, 37.4N 43.4E, 1 200 m a.s.l, 1985.06.29,
leg. W. Schacht. No other specimens are known.

Etymology: The Latin species name refers to the
thin (fenuis) terminal (apicalis) section of the anal
point.

Diagnostic characters: The very thin apical sec-
tion of the anal point which is about as long as the
gonostylus (ratio 0.9-1.0, Figs 9, 23) combined
with the low antenna AR (0.4) separates P. tenuia-
picalis from all other described Parametriocne-
mus species. Other diagnostical differences which
separates P. tenuiapicalis from P. lundbeckii. P,
scotti and P. stylatus are wing membrane macro-
trichia cover (not before RM versus before RM),
length/width of inferior volsella (0.7-0.8 versus
0.5-0.7) and the hypopygia HR defined in Sether
(1980) (ratio between the length of the gonocoxite
divided by the length of the gonostylus) (HR 2.1-
2.2 versus 1.5-1.8, 1.8-2.0 and 1.6-1.9). Additional
morphological information is provided in Table 4.

Distribution: Only known from the locality where
the holotype was found.


https://zoobank.org/1CE79196-0EFC-4DC2-8B00-AC6F577F5580
https://zoobank.org/1CE79196-0EFC-4DC2-8B00-AC6F577F5580

Parametriocnemus species identification

The provisional key below to the males of Para-
metriocnemus of the world contains 31 species. A
comprehensive integrated work studying available
type material and, if possible, including all life
stages of Parametriocnemus is needed for com-
pleteness. The provisional key and the appurtenant
illustrations in Figs 1-25 are intended to guide the
user to find a relevant species suggestion. This
should be followed by a quality assurance process
by consulting species identification literature listed
in Table 3 and Table 4 with data for 19 particu-
larly important morphological characters of each
species.

The shape of the inferior volsella (Figs 5, 13-22)
proved to be the most useful character for spe-
cies separation of male Parametriocnemus in the
provisional key, as often the case within other Or-
thocladiinae genera (Brundin 1956, Langton and
Pinder 2007). The inferior volsella of Parametri-
ocnemus species is very variable; from wider than
long to much longer than wide, consisting of one
to two distinct parts. The form of the anal point
was also very useful for species separation. It
should be taken into consideration that the inferior
volsella and the anal point may vary rather much
or even exhibit different forms within a species.
This is shown by the information and illustra-
tions of Pseudorthocladius pseudirritus Strenzke,
1950 in Seether and Wang (1995) who divided the
species into three morphologically different sub-
species one each from Africa, Europe and North
America. Parametriocnemus boreoalpinus, Gowin

and Thienemann, 1942, P. lundbeckii (Johannsen,
1905) and P. stylatus (Sparck, 1923) are examples
of species within Parametriocnemus which are
described and illustrated rather differently in taxo-
nomical literature (cf. Table 3). They are all wide-
ly geographically distributed with different pupal
forms, at least in P. lundbeckii, and should possibly
be divided into subspecies, hybrids, aberrant forms
or maybe even complexes of sibling species.

Other hypopygium related characters such as the
form of the gonostylus and virga were also very
useful for species identification, and sometimes
also antenna AR, antenna sensilla chaetica, wing
macrotrichia cover, placement of FCu versus RM
and foreleg LR.

Characters related to size, colour, and hairiness
other than wing macrotrichia cover were not used
to separate species in the key. Previous studies
on Chironomidae (Johannsen and Townes 1952,
Baranov et al. 2021, Brodin 2025) and other in-
sects (Peat et al. 2005, Shelomi 2012, Zeuss et al.
2014) have shown that such characters can be very
variable and much influenced by temperature con-
ditions of the larval habitats.

Seven species of Parametriocnemus (P. adzhari-
cus, P. boreoalpinus P. lausannensis, P. lundbeckii,
P scotti, P. stylatus, and P. togadigitalis) can be
distinguished genetically by the COI locus aggre-
gated in BINs (Ratnasingham et al. 2024, Wid-
mann et al. 2025). For the other Parametriocnemus
species, COI sequences are currently not available
or have not yet been assigned to a species name.

Provisional key to adult males of Parametriocnemus species

1. Virga not visible.
Virga visible (Figs 6-8).

24

2. Anal point thin and very short, length less than one fourth of gonostylus length (ratio 0.2).
Antenna AR 0.2-0.3. Inferior volsella with thin lower part slightly protruding (Fig. 14). .......
...................................................................................... P. capensis (Freeman, 1954) [Africa]

Anal point longer than one third of gonostylus length (ratio 0.4-1.1). Antenna AR 0.3-1.4. 3
Inferior volsella with lower part not visible or not protruding in most species (Figs 13, 15-

16, 18-22)

3. Inferior volsella low, length/width 0.3-0.4, distal angle towards gonocoxite strongly obtuse,
140-150° (Fig. 13).cccveeieieieeieieeeens P. aduncus Chaudhuri and Bhattacharyay, 1989 [Asia]

Inferior volsella protruding, length/width more than 0.4, distal angle towards gonocoxite 4

less than 140° (Figs 5, 15-22).
4.  Antenna AR less than 0.6.
Antenna AR more than 0.6.

13

5. Wing with macrotrichia only distal of RM (cf. Fig. 4).
Wing with macrotrichia before RM and to wing apex.

13



10.

11.

12.

13.

14.

15.

16.

17.

Anal point about as long as gonostylus (ratio 0.9-1.0, Figs 9, 23). Inferior volsella length/
Width 0.7-0.8.....oooiiiiieieeeeeeee P. tenuiapicalis Brodin, Widmann and Marle [Asia]

Anal point less than to about half as long as gonostylus (ratio 0.4-0.5). Inferior volsella
length/width 0.5-0.7.

Wing FCu slightly to moderately distal RM (vein Cu L/M L 1.11, cf. Fig. 4). Gonostylus,
when turned inwards, just reaching end of inferior volsella (cf. Fig. 5). Inferior volsella
rounded semicircular, length/width 0.4-0.6 (Fig. 16) ........ccooviiiiiiiiiciieiiceeeeeeeee e
...................................................................... P. ornaticornis (Kieffer, 1917) [Asia, Oceania]

Wing FCu strongly distal RM (vein Cu L/M L 1.24). Gonostylus, when turned inwards,
does no reach end of inferior volsella. Inferior volsella broadly conical, length/width 0.6-

0.7 e e P vittatus Li, Lin and Wang, 2013 [Asia]
Inferior volsella distal angle towards gonocoxite sharply acute (30-40°, cf. Fig. 22). Foreleg
LR 0.89-0.92 ...ooiieiiiieieeeeeeeeeee e P isigageheus (Sasa and Suzuki, 2000) [Asia]

Inferior volsella distal angle towards gonocoxite slightly acute to slightly obtuse (80-100°)
(Figs 5, 17-18). Foreleg LR below 0.75.

Anal point about half as long as gonostylus (ratio 0.5-0.6). Inferior volsella length/width
0.5-0.6 oo P. triquetrius Chaudhuri and Bhattacharyay, 1989 [Asia]

Anal point almost as long or as long as gonostylus (ratio 0.8-1.0). Inferior volsella length/
width 0.8-1.0.

Inferior volsella with lower part not expanded beyond distal margin of upper part. Anal
point reaches about mid of gonostylus (best observed when it is turned inwards towards the
ANAL POINT) ...ttt P. fortis Li, Lin and Wang, 2013 [Asia]

Inferior volsella with lower part expanded beyond distal margin of upper part. Anal point
does not reach end of gonostylus.

Gonostylus with a very protruding triangular inner lobe (crista dorsalis). Anal point distally
parallel-sided to slightly expanded (cf. Fig. 12) reaching beyond inferior volsellaend ...........
............................................................................... P, vespertinus Sacther, 1969 [N America]
Gonostylus without or low inner lobe (cf. Fig. 23). Anal point distal half narrowing to apex
(cf. Fig. 10) not reaching end of inferior volsella.

Wing FCu moderately distal RM (vein Cu L/M L 1.16). Antenna AR 0.4-0.6. Inferior volsel-

la length/width 1.0-1.2 ... P, tusimouveus (Sasa and Suzuki, 1999) [Asia]
Wing FCu strongly to very strongly distal RM (vein Cu L/M L 1.31). Antenna AR 0.3-0.4.
Inferior volsella length/width 0.8-1.0 .......... P tusimoxeyeus (Sasa and Suzuki, 1999) [Asia]

Inferior volsella distal angle towards gonocoxite acute (40-80°) (Figs 19-20).

Inferior volsella distal angle towards gonocoxite right to obtuse (90-110°) (Figs 5, 15, 17).
Wing membrane with macrotrichia only on distal third (Fig. 4).

Wing membrane with macrotrichia from before mid (vein RM) to apex.

Anal point more than half as long as gonostylus (ratio 0.6-0.8). Wing anal lobe almost absent
to weak (130-150°) ......... P. boreoalpinus Gowin and Thienemann, 1942 [Asia, Europe]

Anal point less than to about half as long as gonostylus (ratio 0.4-0.5). Wing anal lobe dis-
tinct (110-120°, Fig. 4) ............ P. graminicola (Lundbeck, 1898) [Asia, Europe, N America]
Inferior volsella longer than wide (length/width 1.1-1.2) with two distinct parts, upper part
completely COVErING LOWET PATT ......ccveieiriieiiirieieetieteeteeteeteesteeeeesaeeseesteessesseessesseessesseensesseenns
........................................ P. biappendiculatus Makarchenko and Makarchenko, 2006 [Asia]

Inferior volsella wider than long (length/width 0.5-0.9), if with two distinct parts then lower
part expanded beyond distal margin of upper part.

Inferior volsella with two parts, lower part distinctly expanded beyond distal margin of up-
per part. Wing FCu very strongly distal RM (vein Cu L/M L 1.48) ......ccoooiiiiiiiiiiee,
............................................................................................ P. fordi (Freeman, 1956) [Africa]

Inferior volsella with one part. Wing FCu slightly distal RM (vein Cu L/M L 1.06-1.10).
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Anal point apically narrowing to apex (cf. Fig. 10). Inferior volsella conical, length/width
0.5-0.7 (Fig. 18). Antenna apically with 9-11 long, hyalin inwards curved sensilla chaetica ..
.................................................................................. P, scotti (Freeman, 1953) [Africa, Asia]

Anal point apically parallel-sided to slightly expanded (cf. Figs 11-12). Inferior volsella
rectangular, length/width 0.8-0.9 (Fig. 20). Antenna apically with 5-6 long, hyalin inwards
curved sensilla chaetica ........... P. lausannensis Widmann, Marle and Brodin, 2025 [Europe]

Wing membrane with macrotrichia only in distal third (cf. Fig. 4). Anal point about half as
long to slightly longer than gonostylus (ratio 0.5-0.6) .........cccceevveriiiierieienieeieieeeeere e
........................................................................ P, eoclivus Sather, 1969 [Europe, N America]

Wing membrane with macrotrichia in more than distal half, usually starting before vein
RM. Anal point distinctly longer than half the length of gonostylus (ratio 0.7-1.0).

Gonostylus with a marked longish inner lobe (crista dorsalis) (best seen when gonostylus is
turned towards inferior volsella) (Fig. 25). Inferior volsella conical to quadratic with acute
to slightly obtuse apical angle (60-100°, cf. Figs 19-20).

Gonostylus without longish inner lobe (Fig. 5). Inferior volsella rounded with distinctly
obtuse apical angle (110-160°, Figs 5, 15, 17).

Inferior volsella rather quadratic, length/width 0.5-0.7, apical angle slightly acute to slightly
obtuse (80-100°). Anal point distally slightly narrowing to parallel-sided (Fig. 11) ...............
.................................................. P, lundbeckii (Johannsen, 1905) [Asia, Europe, N. America]
Inferior volsella conical, length/width 0.7-0.8, apical angle distinctly acute (60-70°). Anal

point distally distinctly gradually narrowing to apex (cf. Fig. 10) .....cccoovveviiviiviiieiicieieeins
................................................................... P. brundini Sinharay and Chaudhuri, 1979 [Asia]

Anal point with broad base, gradually narrowing to apex (Fig. 10). Antenna AR 0.6-0.7 .......
............................................................. P adzharicus Kownacki and Zosidze, 1973 [Europe]

Anal point base less broad, apically parallel-sided (cf. Fig. 11) or slightly expanded (Figs 5,
12). Antenna AR 0.8-1.2.

Inferior volsella with two parts, lower part slightly expanded beyond distal margin of upper
part (Figs 5, 17). Anal point reaches beyond mid to end of inferior volsella (Fig. 5) ..............
.................................................................... P stylatus (Sparck, 1923) [Africa, Asia, Europe]

Inferior volsella with one part (Fig. 15). Anal point reaches between base and mid of inferior
VOISEIIA ..o P. togabilateralis Sasa and Okazawa, 1992 [Asia]

Virga conspicuously long with 6-12 longish branches and about as long as gonostylus (ratio
0.9-1.1).

Virga with 2-22 branches (Figs 6-8) not more than half as long as gonostylus (ratio 0.1-0.5).

Virga with 6-8 branches. Gonostylus near distal end with 3-4 short dark spines. Inferior vol-
sella with two distinct parts ............ P, zorinae Makarchenko and Makarchenko, 2009 [Asia]

Virga with 11-12 branches. Gonostylus near distal end without spines. Inferior volsella with
one part (Fig. 21) .ocvevevieieieieieeeeee e P. yakyheius (Sasa & Suzuki, 2000) [Asia]

Virga with 20-22 branches. Gonostylus conspicuously long, when turned inwards reaching
base of inferior volsella ............ccccceoinininenn P, togavirgus Sasa and Okazawa, 1992 [Asia]

Virga with less than 10 branches. Gonostylus not conspicuously long, when turned inwards
not or just reaching end of inferior volsella.

Gonostylus apically with a marked sharp inner triangular tooth (crista dorsalis) about as
long as megaseta (Fig. 24). Inferior volsella slender (length/width 1.9-2.2).

Gonostylus apically without sharp inner tooth. Inferior volsella rounded to conical (length/
width 0.6-1.5).

Virga with 2 branches (Fig. 8). Inferior volsella distal angle towards gonocoxite 60-

T0% e P. hamatus (Johannsen, 1934) [N America]
Virga with 5-6 branches (Fig. 7). Inferior volsella distal angle towards gonocoxite 20-30°
(F1Z:22) oo P togadigitalis (Sasa and Okazawa, 1992) [Asia]
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29.

30.

Virga with 8-9 very short branches (Fig. 6) not more than one tenth as long as gonostylus
(ratio 0.05-0.1). Inferior volsella rounded, shorter than long (length/width 0.6-0.7) ..............
............................................................ P seiryukeleus (Sasa, Suzuki and Sakai, 1998) [Asia]

Virga with 3-5 longish branches about one third to half as long as gonostylus (ratio 0.3-0.5).
Inferior volsella length/width 1.0-1.5.

Gonostylus when turned inwards reaching distinctly beyond end of inferior vol-
sella. Inferior volsella length/width 1.3-1.5 with distal angle towards gonocoxite 40-
50 et P, kurilensis Makarchenko and Makarchenko, 2006 [Asia]

Gonostylus when turned inwards far from reaching end of inferior volsella. In-
ferior volsella length/width 1.0-1.2 with distal angle towards gonocoxite 70-
B0 et e e s P, kurolemeus Sasa, 1996 [Asia]

30

Table 3. Parametriocnemus species of the world and literature with morphological information on males.

Species

Literature

P. aduncus

P. adzharicus

P. biappendiculatus

P. boreoalpinus
P. brundini

P, capensis

P. eoclivus

P. fordi

P. fortis

P. graminicola
P. hamatus

P isigageheus
P, kurilensis

P, kurolemeus
P. lausannensis
P. lundbeckii

P. ornaticornis
P, scotti

P, seiryukeleus
P. stylatus

P, tenuiapicalis

P togabilateralis

Chaudhuri et al. 1989

Kownacki and Zosidze 1973, Widmann et al. 2025

Makarchenko and Makarchenko 2006

Gowin and Thienemann 1942, Pinder 1978, Langton and Pinder 2007
Sinharay and Chaudhuri 1979

Freeman 1954, Freeman 1956

Sather 1969

Freeman 1956

Lietal 2013

Lundbeck 1898, Sublette 1966, Sacther 1969, Oliver 1970, Cranston et al. 1989,
Lindegaard 2015

Johannsen 1934, Johannsen and Townes 1952, Sublette 1967, Cranston et al.
1989, Namayandeh and Beresford 2018

Sasa and Suzuki 2000a, National Museum of Nature and Science Tokyo 2024
Makarchenko and Makarchenko 2006

Sasa 1996b, National Museum of Nature and Science Tokyo 2024

Widmann et al. 2025

Johannsen 1905, Johannsen and Townes 1952, Sublette 1966, Sublette 1967,
Sether 1969, Sather 1971, Sather 1975, Sublette 1979, Cranston et al. 1989,
Spies et al. 2009, Li et al. 2013, Lindegaard 2015, Namayandeh and Beresford
2018

Kieffer 1917, Freeman 1961, Li et al. 2013

Freeman 1953, Freeman 1956, Lehmann 1979, Li et al. 2013, Baranov et al.
2024

Sasa et al. 1998, National Museum of Nature and Science Tokyo 2024

Spérck 1923, Kieffer 1924, Goetghebuer 1934, Goetghebuer and Lenz 1940,
Coe 1950, Brundin 1956, Gouin 1956, Kownacki and Zosidze 1973, Pinder
1978, Sasa and Kawai 1987, Sasa and Okazawa 1992, Sasa and Kikuchi 1995,
Sasa 1996a, Sasa and Suzuki 1999, Langton and Pinder 2007, Li et al. 2013,
Kappert 2025

Caspers and Reiss 1989

Sasa and Okazawa 1992, Sasa and Kikuchi 1995, National Museum of Nature
and Science Tokyo 2024
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Species Literature

P, togadigitalis Sasa and Okazawa 1992, Sasa and Kikuchi 1995

P. togavirgus Sasa and Okazawa 1992, Sasa and Kikuchi 1995, National Museum of Nature
and Science Tokyo 2024

P trigquetrius Chaudhuri et al. 1989

P, tusimouveus Sasa and Suzuki 1999, National Museum of Nature and Science Tokyo 2024

P, tusimoxeyeus Sasa and Suzuki 1999, National Museum of Nature and Science Tokyo 2024

P. vespertinus Saether 1969

P vittatus Lietal 2013

P. yakyheius Sasa and Suzuki 2000b, National Museum of Nature and Science Tokyo 2024

P, zorinae Makarchenko and Makarchenko 2009, National Museum of Nature and Science
Tokyo 2024

Table 4a. Morphological characters of head, thorax and wings particularly useful for identification of males of Parame-
triocnemus species worldwide. The characters are explained in Table 1 and illustrated in Figs 1-25.

Species HI1. Key4. H4.Eye TI. WI1. W3. Wing W5. Wing
Antenna  Antenna dorsal Thorax ~ Wing L, hair cover ratioL
AR AR ratio acr. setae  mm Cu/LM

P aduncus 0.7-0.8 >0.6 21 1.4-1.6 3 1.07

P, adzharicus 0.6-0.7 >(.6 1.7-2.3 3 1.06

P. biappendiculatus 1.0-1.1 >0.6 14 2.1-2.4 3

P. boreoalpinus 1.0 >0.6 1.7-2.1 1 1.17

P. brundini 1.0-1.1 >0.6 0.9-1.1 18 1.5-1.6 3 1.15

P. capensis 0.2-0.3 <0.6 0 1.4-1.5 3 1.32

P. eoclivus 1.1-1.2 >0.6 1.3 2.0-2.1 1

P. fordi 0.7-1.0 >0.6 0 1.9-2.1 3 1.48

P. fortis 0.5-0.6 <0.6 3 2.1-2.2 3 1.07

P. graminicola 1.0-1.1 >0.6 1.2 10 2.0-2.2 1-2 1.15

P. hamatus 1.3 >0.6 1.4-1.5 2.1-2.4 3 1.28

P isigageheus 0.5-0.6 <0.6 0.8-0.9 15-16 1.1-1.2 3 1.09

P. kurilensis 0.7-0.9 >0.6 12-13 1.7-2.4 3

P. kurolemeus 2

P lausannensis 1.1-1.4 >0.6 0.9 13-14 1.9 3 1.06

P. lundbeckii 0.9-1.4 >0.6 1.0-1.2 4-14 1.7-2.3 3 1.18

P, ornaticornis 0.3-0.5 <0.6 1.5-1.6 3 1.11

P, scotti 0.7-1.0 >0.6 0.7-0.9 7 1.7-2.1 3 1.10

P, seiryukeleus 0.8-0.9 >0.6 1.1-1.2 18 1.6-1.7 3 1.11

P. stylatus 0.8-1.2 >0.6 1.2-1.3 12-30 1.2-2.1 3 1.05-1.10

P, tenuiapicalis 0.4 <0.6 1.2-13 1.6 2 1.21

P, togabilateralis 0.8-1.0 >0.6 1.3-1.4 10-18 1.6-1.8 3 1.08-1.11

P, togadigitalis 1.0-1.3 >0.6 1.2-1.3 20-22 1.7-2.2 3 1.22-1.24

P. togavirgus 0.7-0.8 >0.6 1.0-1.1 16 1.6-1.7 3 1.25

P triquetrius 0.5-0.6 <0.6 15 1.7-1.8 3 1.14

P tusimouveus 0.4-0.6 <0.6 1.5-1.6 14-24 1.3-1.6 3 1.31

P tusimoxeyeus 0.3-0.4 <0.6 1.4-1.5 16 1.2-1.3 3 1.16
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Species HI1. Key4. H4.Eye TI. WI1. W3. Wing W5. Wing

Antenna  Antenna dorsal Thorax ~ Wing L, hair cover ratioL
AR AR ratio acr. setae  mm Cu/L M
P, vespertinus 0.3 <0.6 1.2 15-18 3
P, vittatus 0.5-0.6 <0.6 13 1.5-1.6 2 1.24
P. yakyheius 0.6-0.7 >0.6 0.9-1.1 14-15 1.5-1.7 3 1.25-1.27
P. zorinae 0.8-0.9 >0.6 18 1.5-1.7 1

Table 4b. Morphological characters of leg, abdomen and hypopygium anal point and gonocoxite particularly useful for
identification of males of Parametriocnemus species worldwide. The characters are explained in Table 1 and illustrated
in Figs 1-25.

Species L1. Fore- Al. Tergite A2.Virga GI1. G2.AnP  G3.AnP G4.Gce
leg LR IX apical  branches AnP  reachver- L/GsL L/GsL
lobes form  susIVo

P aduncus 0.65 0 0 1 3 0.6-0.7

P, adzharicus 0.71 2 0 1 1-2 0.9-1.0 1.9-2.0
P. biappendiculatus 0.70 2 0 1 1 0.5 1.6-1.7
P. boreoalpinus 0 0 1 1 0.6-0.8  1.7-2.0
P. brundini 0.77-0.82 0 0 1 2 0.9 2.0-2.2
P. capensis 0.9-1.0 1-2 0 1 1 0.2 1.6-1.7
P eoclivus 2 0 1 1-2 0.5-0.6  2.1-2.2
P. fordi 0.9 1-2 0 1 1 0.5-0.6  1.9-2.0
P, fortis 0.70 2 0 1 3 0.8 2.1-2.2
P. graminicola 0.66-0.71 0 0 1 0.4-0.5 1.6-1.8
P. hamatus 0.79-0.82 1 2 1 1-2 0.5 1.7-1.8
P isigageheus 0.89-0.92 2 0 1-2 1 0.9-1.0 1.5-1.7
P. kurilensis 0.71-0.75 1 3 1 0 0.5 1.4-1.5
P kurolemeus 1 4-5 1 3 0.6-0.7  1.8-2.0
P lausannensis 0.70-0.75 2 0 2-3 2-3 1.0-1.1 1.8-2.0
P. lundbeckii 0.69-0.80 1-2 0 1-2 1-2 0.8-09  1.5-1.8
P. ornaticornis 0.69-0.83 1 0 1 1 0.5 1.8-1.9
P, scotti 0.71-0.81 2 0 1 1 0.7-0.9  1.8-2.0
P, seiryukeleus 0.85 2 8-9 2 1-2 0.9 1.6-1.8
P, stylatus 0.72-0.76 1-2 0 2-3 1-3 0.8-1.0 1.6-1.9
P, tenuiapicalis 2 0 1 1-2 0.9-1.0 2.1-2.2
P togabilateralis 0.77 2 0 2-3 1 0.7-0.9  1.7-1.9
P, togadigitalis 0.77-0.79 1-2 5-6 1 1 0.5-0.6  1.5-1.7
P, togavirgus 0 20-22 1 1 0.9-1.0 1.5-1.7
P, triquetrius 0.53? 0 0 1 2 0.5-0.6  1.5-1.6
P, tusimouveus 0.63-0.67 1 0 1 1 0.9-1.0 1.8-2.0
P tusimoxeyeus 0.63 1 0 1 1 0.9-1.0 1.8-1.9
P. vespertinus 0.65-0.66 1 0 2-3 3 1.0 2.1-2.2
P, vittatus 0.81 1 0 1 1-2 0.4-0.5 1.6-1.7
P, yakyheius 0.67 1-2 11-12 1 2 0.5-0.7  2.0-2.2
P. zorinae 0.67 2 6-8 1-2 1 0.7-0.8  1.7-1.8
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Table 4c. Morphological characters of hypopygium inferior volsella and gonostylus particularly useful for identification
of males of Parametriocnemus species worldwide. The characters are explained in Table 1 and illustrated in Figs 1-25.

Species G5.1Vo G6. Vo G7. 1Vo G8. IVo Key 3,8,13. G9.Gs G10.Gs
parts L/'W apical distal IVo distal ~ inner Versus
angle angle angle lobe Vo
P aduncus 1 0.3-0.4 130-140 140-150 >80° 2 3
P. adzharicus 1 0.5-0.6 140-160 100-110 >80° 1 3
P. biappendiculatus 2 1.1-1.2 30-40 40-50 <80° 1 2
P. boreoalpinus 1-2 1.0-1.2 20-30 50-80 <80° 1-2 2
P. brundini 1 0.7-0.8 70-80 100-110 >80° 1 1-2
P. capensis 2 0.5-0.6 20-30 20-30 <80° 2-3 3
P. eoclivus 2 0.7-0.8 40-50 90-100 >80° 1 3
P. fordi 2 0.5-0.6 120-130 50-60 <80° 1-2 3
P. fortis 1 0.9-1.0 120-130 80-90 >80° 3 3
P. graminicola 1 0.9-1.1 40-50 50-70 <80° 1 2-3
P. hamatus 1 2.0-2.2 30-40 60-70 <80° 2 1
P isigageheus 1-2 0.6-0.7 10-20 30-40 <80° 1 3
P. kurilensis 1-2 1.3-1.5 120-130 40-50 <80° 2-3 1-2
P, kurolemeus 2 1.0-1.2 30-40 70-80 <80° 1 1
P lausannensis 1 0.8-0.9 40-50 50-60 <80° 1 2-3
P. lundbeckii 1-2 0.5-0.7 80-100 90-110 >80° 3 2-3
P. ornaticornis 1 0.4-0.6 100-120 80-100 >80° 1 2-3
P. scotti 1 0.5-0.7 80-100 70-80 <80° 1 1-2
P. seiryukeleus 2 0.6-0.7 70-80 60-70 <80° 1 2-3
P, stylatus 2 0.5-0.7 110-120 90-110 >80° 1-2 2-3
P, tenuiapicalis 1 0.7-0.8 110-140 80-90 >80° 1 3
P. togabilateralis 1 0.5-0.6 130-140 90-100 >80° 1 3
P, togadigitalis 1 1.9-2.1 110-130 20-30 <80° 2 2
P. togavirgus 2 1.0-1.2 10-20 80-90 >80° 1 3
P. triquetrius 1 0.5-0.6 40-50 90-100 >80° 1 2
P tusimouveus 2 1.0-1.2 80-90 80-90 >80° 1 2
P, tusimoxeyeus 2 0.8-1.0 30-40 80-90 >80° 2 2
P, vespertinus 2 0.9-1.0 20-30 80 <80° 4 3
P, vittatus 1 0.6-0.7 40-50 90-100 >80° 1-2 1-2
P. yakyheius 1 1.7-1.9 50-60 40-50 <80° 2 2
P. zorinae 2 1.1-1.2 40-50 20-30 <80° 2 2
Acknowledgements took photos of the holotype of the new species Pa-

For help to acquire important literature we would
like to thank E. A. Makarchenko (Federal Scien-
tific Center of the East Asia Terrestrial Biodiver-
sity, Russia), K. Mizuta (Toyama Prefectural En-
vironmental Science Research Center, Japan) and
T. Yoshioka (Toyama Science Museum, Japan).
We also thank P. Riccardo (Zoologische Staatssa-
mmlung Miinchen, Germany) who designated and

19

rameteriocnemus tenuiapicalis.
References

Aagaard, K., Hoffrichter, O., Spies, M., Daverdin,
M. and Ekrem, T. 2025. An Online Bibliogra-
phy of the Chironomidae. NTNU Museum of
Natural History and Archaeology, Trondheim,
Norway. http://literature.vm.ntnu.no/Chirono-
midae/ (accessed 19 April, 2025)



http://literature.vm.ntnu.no/Chironomidae/
http://literature.vm.ntnu.no/Chironomidae/

Andersen, T. 2016. A new species of Litocladius
Mendes, Andersen & Sather, 2004 from the
Amazon rainforest, Brazil (Diptera, Chirono-
midae, Orthocladiinae). - Norwegian Journal
of Entomology 63, 164—168.

Andersen, T., Cranston, P.S. and Epler, J.H. (Ed.)
2013. Chironomidae of the Holarctic Region:
Keys and Diagnoses. Part 1. Larvae. - Insect

Systematics and Evolution Supplements 66:
1-571.

Arnett, H.R. 2000. American insects. A handbook
of the insects of America North of Mexico. Sec-
ond edition. CRC Press, Boca Raton, 1003 p.

Armitage, B.J., Andersen, T., Gitka, W., Castillo
Sanchez, K.N., Rios Gonzalez, T.A. and Agu-
irre, Y.P. 2025. The Diptera of Panama. II. A
first benchmark for the family Chironomidae.
- Zootaxa 5613 (2): 201-240. DOI: https://doi.
org/10.11646/zootaxa.5613.2.1

Ashe, P. and O’Connor, J.P. 2012. 4 world cata-
logue of Chironomidae (Diptera). Part 2. Or-
thocladiinae (Section B). Irish Biogeographi-
cal Society & National Museum of Ireland,
Dublin, pp. 469-968.

Banki, O., Roskov, Y., Doring, M., Ower, G.,
Hernindez Robles, D.R., Plata Corredor, C.A.,
Stjernegaard Jeppesen, T., O, A., Vandepitte,
L., Hobern, D., Schalk, P., DeWalt, R.E., Ma,
K., Miller, J., Orrell, T., Aalbu, R., Abbott,
J., Adlard, R. and Adriaenssens, E.M. 2023.
Catalogue of Life Checklist (Version 2023-12-
15). Catalogue of Life, Leiden, Netherlands.
DOI: https://doi.org/10.48580/dfI9h (accessed
10 April, 2025)

Baranov, V., Jourdan, J., Hunter-Moffatt, B.,
Noori, S., Scholderle, S. and Haug, J.T. 2021.
Global size pattern in a group of important
ecological indicators (Diptera, Chironomidae)
is driven by latitudinal temperature gradients.
- Insects 13: 34. DOI: https://doi.org/10.3390/
insects13010034

Baranov, V., Lin, X., Hibner, J. and Chimeno,
C. 2024. Uncovering the hidden diversity of
non-biting midges (Diptera, Chironomidae)
from central Namibia, using morphology and
DNA barcodes. - Afiican Invertebrates 65 (1):
13-36. DOI: https://doi.org/10.3897/AfrInver-
tebr.65.111920

Benka, E.-M., Dakki, M., Ouibimah, A., Mounir,
M., Douini, 1., Kettani, K., Himmi, O. and
Hammada, S. 2023. First annoted checklist of
aquatic Diptera (Insecta) of two Ramsar sites

20

(Ahangal and Ait Bouguemaz Rivers) at the
Central High Atlas (Morocco): Families Cera-
topogonidae, Chironomidae, Tipulidaec, Em-
pididae, and Tabanidae. - International Jour-
nal of Zoology 1: 5581863. DOI: https://doi.
org/10.1155/2023/5581863

Brodin, Y. 2025. Procladius (Diptera, Chironomi-
dae) of Europe and a global view. - Zootaxa
5591 (1): 1-127. DOI: https://doi.org/10.11646/
zootaxa.5591.1.1

Brundin, L. 1956. Zur Systematik der Orthocladi-
inae (Dipt. Chironomidae). - Reports from the
Institute of Freshwater Research, Drottning-
holm 37: 5-185.

Caspers, N. and Reiss, F. 1989. Die Chironomidae
(Diptera, Nematocera) der Tiirkei. Teil I: Po-
donominae, Diamesinae, Prodiamesinae, Or-
thocladiinae. - Entomofauna 10 (8): 105-160.

Chaudhuri, PK., Bhattacharyay, S. and Dutta, T.
1989. Adults of orthocladiid midges of Metri-
ocnemus group (Diptera: Chironomidae) from
India. - Oriental Insects 23: 307-327.

Cheng, Z., Li, Q., Deng, J., Liu, Q. and Huang, X.
2023. The devil is in the details: Problems in
DNA barcoding practices indicated by system-
atic evaluation of insect barcodes. - Frontiers
in Ecology and Evolution 11: 1149839. DOI:
https://doi.org/10.3389/fevo.2023.1149839

Chessman, B.C., Metzeling, L. and Robinson,
D.P. 2022. Development of a flow-sensitive
macroinvertebrate index for Australian rivers.
- River Research and Applications 38 (5): 846-
862. DOI: https://doi.org/10.1002/rra.3950

Coe, R.L. 1950. Family Chironomidae. In Coe,
R.L., Freeman, P. and Mattingly, P.F. (Eds.)
Handbooks for the Identification of British In-
sects. Vol. IX. Part 2: Diptera. 2. Nematocera:
families Tipulidae to Chironomidae. Royal En-
tomological Society of London 9 (2): 121-206.

Coffman, W.P., Cranston, P.S., Oliver, D.R. and
Sather, O.A. 1986. The pupae of Orthocladi-
inae (Diptera: Chironomidae) of the Holarctic
region - Keys and diagnoses. In Wiederholm,
T. (Ed.) Chironomidae of the Holarctic region.
Keys and diagnoses. Part 2. Pupae. Entomo-
logica Scandinavica Supplement 28: 147-296.

Cranston, P.S. 2019. Identification guide to gen-
era of aquatic larval Chironomidae (Diptera)
of Australia and New Zealand. - Zootaxa 4706
(1): 71-102. DOL: https://doi.org/10.11646/
zootaxa.4706.1.3



https://doi.org/10.11646/zootaxa.5613.2.1
https://doi.org/10.11646/zootaxa.5613.2.1
https://doi.org/10.48580/dfl9h
https://doi.org/10.3390/insects13010034
https://doi.org/10.3390/insects13010034
https://doi.org/10.3897/AfrInvertebr.65.111920
https://doi.org/10.3897/AfrInvertebr.65.111920
https://doi.org/10.1155/2023/5581863
https://doi.org/10.1155/2023/5581863
https://doi.org/10.11646/zootaxa.5591.1.1
https://doi.org/10.11646/zootaxa.5591.1.1
https://doi.org/10.3389/fevo.2023.1149839
https://doi.org/10.1002/rra.3950
https://doi.org/10.11646/zootaxa.4706.1.3
https://doi.org/10.11646/zootaxa.4706.1.3

Cranston, P.S. and Tang, H. 2024. An identifi-
cation guide to the genera of aquatic larval
Chironomidae (Diptera) of south-east Asia. -
Zootaxa 5497 (2): 151-193. DOI: https://doi.
org/10.11646/zootaxa.5497.2.1

Cranston, P.S., Oliver, D.R. and Sether, O.A. 1983.
The larvae of Orthocladiinae (Diptera: Chirono-
midae) of the Holarctic region - Keys and diag-
nosis. In Wiederholm, T. (Ed.) Chironomidae of
the Holarctic region - Keys and diagnosis. Part

1. Larvae. Entomologica Scandinavica Supple-
ment 19: 149-291.

Cranston, P.S., Oliver, D.R. and Sather, O.A.
1989. The adult males of Orthocladiinae (Dip-
tera: Chironomidae) of the Holarctic region -
Keys and diagnoses. In Wiederholm, T. (Ed.)
Chironomidae of the Holarctic region - Keys
and diagnoses. Part 3. Adult males. Entomo-
logica Scandinavica Supplement 34: 165-352.

Ekrem, T., Ashe, P., Andersen, T. and Stur, E. 2017.
Chironomidae (non-biting midges). In Kirk-
Spriggs, A.H. and Sinclair, B.J. (Eds.) Manual
of Afrotropical Diptera. Volume 2. Nematocer-
ous Diptera and lower Brachycera. Suricata
5; SANBI Graphics and Editing, Pretoria, pp.
813-863.

Evenhuis, N.L. and Pape, T. (Eds.) 2024: Systema
Dipterorum, Version 5.4. https://diptera.org/
(accessed 4 April, 2025).

Fasbender, A. 2020. Oropuella, anew genus of Or-
thocladiinae from the western Nearctic. - Chi-
ronomus Journal of Chironomidae Research
33: 17-30. DOI: https://doi.org/10.5324/cjcr.
v0i33.3068

Freeman, P. 1953. Chironomidae (Diptera) from
western Cape Province - I. - Proceedings of the
Royal Entomological Society of London (B)
22:127-135.

Freeman, P. 1954. Chironomidae (Diptera) from
western Cape Province - IV. - Proceedings of
the Royal Entomological Society of London (B)
23:172-180.

Freeman, P. 1956. A study of the Chironomidae
(Diptera) of Africa south of the Sahara. Part II.
- Bulletin of the British Museum (Natural His-
tory) Entomology 4: 285-366.

Freeman, P. 1961. The Chironomidae (Diptera)
of Australia. - Australian Journal of Zool-
ogy 9: 611-737. DOI: https://doi.org/10.1071/
209610611

Goetghebuer, M. 1932. Ceratopogonidae et Chi-
ronomidae nouveaux d’Europe. - Bulletin An-

21

nales Sociéeté Entomologique de Belgique 71:
211-218.

Goetghebuer, M. 1934. Ceratopogonidae et Chi-
ronomidae récoltés par M. le Prof. Thienemann
dans les environs de Garmich-Partenkirchen
(Haute-Baviere) et par M. Geijskes pres de Bale,
dans le Roserenbach. - Bulletin Annales Société
Entomologique de Belgique 74: 332-350.

Goetghebuer, M. and Lenz, F. 1940. Teil 13g ().
Tendipedidae (Chironomidae) g) Subfamilie
Orthocladiinae. - Die Fliegen der Palaearkti-
schen Region 137: 1-24.

Gouin, F. 1956. Parametriocnemus stylatus K. et
Pm. arciger K., (Diptéres Némat., Chironomi-
dae) deux espéces ou deux variétés? - Bulletin
de 'Association Philomathique d’Alsace et de
Lorraine 9 (4): 194-198.

Gowin, F. and Thienemann, A. 1942. Zwei neue
Orthocladiinen-Arten aus Lunz (Niederdonau).
Chironomiden aus dem Lunzer Seengebiet VII.
- Zoologischer Anzeiger 140: 101-109.

Hubler, S., Macneale, K., Stamp, J., Sullivan, S.P.,
Wisseman, R.W., Fernandez, M., Plotnikoff,
R., Larson, C. and Bierwagen, B. 2024. Im-
proved thermal preferences and a stressor
index derived from modeled stream tempera-
tures and regional taxonomic standards for
freshwater macroinvertebrates of the Pacific
Northwest, USA. - Ecological Indicators 160:
111869. DOI: https://doi.org/10.1016/j.ec-
0lind.2024.111869

Johannsen, O.A. 1905. Aquatic nematocerous
Diptera II. Pp. 76-315, pls. 16-37. In Needham,
J.G., Morton, K.J. and Johannsen, O.A. (Eds.)
May flies and midges of New York. Third re-
port on aquatic insects. - Bulletin of the New
York State Museum 86: 7-352.

Johannsen, O.A. 1934. New species of North
American Ceratopogonidae and Chironomi-
dae. - Journal of the New York Entomological
Society 17: 343-352.

Johannsen, O.A. and Townes, H.K. 1952. Tendip-
edidae (Chironomidae). In LeVene, C.M. and
Remington, C.L. (Eds.) Guide to the insects of
Connecticut. Part VI. The Diptera or true flies.
Fifth Fascicle: Midges and gnats. - State Geo-
logical and Natural History Survey Bulletin
80: 3-147.

Kappert, J. 2025. Spessart-fliegen. Diptera Gal-
lery. Dr. Jirgen Kappert, Sinntal, Germany
webb. https://www.spessart-fliegen.de/ (con-
sulted 17 April, 2025)



https://doi.org/10.11646/zootaxa.5497.2.1
https://doi.org/10.11646/zootaxa.5497.2.1
https://diptera.org/
https://doi.org/10.5324/cjcr.v0i33.3068
https://doi.org/10.5324/cjcr.v0i33.3068
https://doi.org/10.1071/ZO9610611
https://doi.org/10.1071/ZO9610611
https://doi.org/10.1016/j.ecolind.2024.111869
https://doi.org/10.1016/j.ecolind.2024.111869
https://www.spessart-fliegen.de/

Kieffer, J.J. 1911. Les Chironomides (Tendipedi-
dae) de I’Himalaya et d’Assam. - Records of
the Indian Museum 6 (5): 319-349.

Kieffer, J.J. 1917. Chironomides d’Australie con-
servés au Museé National Hongrois de Buda-
pest. - Annales Historico-Naturales Musei Na-
tionalis Hungarici 15 (1): 175-228.

Kieffer, J.J. 1924. Chironomides nouveaux ou
rares de I’Europe centrale. - Bulletin de la So-
ciete d’Histoire Naturelle de la Moselle 30: 11-
110.

Kownacki, A. and Zosidze, R. 1973. Parametrioc-
nemus stylatus adzharicus n.ssp. (Chironomi-
dae, Diptera). - Bulletin de I’Academie Polo-
naise des Sciences 21 (2): 127-130.

Langton, P.H. and Pinder, L.C.V. 2007. Keys to
the adult male Chironomidae of Britain and
Ireland. - Freshwater Biological Association,
Scientific Publication 64: 1-239, 1-168.

Langton, P.H. and Visser, H. 2003. Chironomidae
exuviae. A key to pupal exuviae of the West Pal-
aearctic Region. World Biodiversity Database
CD-ROM Ser.; ETI, Amsterdam, the Nether-
lands.

Lehmann, J. 1979. Chironomidae (Diptera) aus
FlieBgewissern Zentralafrikas (Systematik,
Okologie, Verbreitung und Produktionsbiol-
ogie). I. Teil: Kivu-Gebiet, Ostzaire. - Spixiana
Supplement 3: 1-144.

Li, X., Lin, X.L. and Wang, X.H. 2013. New spe-
cies and records of Parametriocnemus Goe-
tghebuer from China (Diptera, Chironomi-
dae). - ZooKeys 320: 51-62. DOI: https://doi.
org/10.3897/zookeys.320.4927

Lindegaard, C.2015. Diptera (Two-winged or ‘true’
flies). Chironomidae (non-biting midges). In
Bocher, J., Kristensen, N.P., Pape, T. and Vil-
helmsen, L. (Eds.) The Greenland entomofau-
na. An identification manual of insects, spiders
and their allies. Fauna Entomologica Scandi-
navica 44: 436-549. Brill, Leiden and Boston.
DOI: https://doi.org/10.1163/9789004261051

Lundbeck, W. 1898. Diptera groenlandica. - Vid-
enskabelige Meddelelser fra Dansk Naturhis-
torisk Forening i Kjobenhavn 5 (10): 236-314.

Makarchenko, E.A. and Makarchenko, M.A. 2006.
New or little-known chironomids of Orthocla-
diinae (Diptera: Chironomidae) from the Rus-

sian Far East. - Russian Entomological Journal
15 (1): 83-92.

22

Makarchenko, E.A. and Makarchenko, M.A.
2009. New findings of chironomids (Diptera,
Chironomidae) in Far East and bordering ter-
ritories. IV. Subfamily Orthocladiinae. - Eu-
roasian Entomological Journal 8 (1): 117-124.

Matthews-Bird, F., Gosling, W.D., Coe, A.L.,
Bush, M., Mayle, F.E., Axford, Y. and Brooks,
S.J. 2015. Environmental controls on the dis-
tribution and diversity of lentic Chironomi-
dae (Insecta: Diptera) across an altitudinal
gradient in tropical South America. - Ecology
and Evolution 6 (1): 91-112. DOI: https://doi.
org/10.1002/ece3.1833

Meiklejohn, K.A., Damaso, N. and Robertson,
J.M. 2019. Assessment of BOLD and GenBank
— Their accuracy and reliability for the identifi-
cation of biological materials. - PLoS ONE 14
(6): €0217084. DOI: https://doi.org/10.1371/
journal.pone.0217084

Mendes, H.F. and Andersen, T. 2008. A review
of Antillocladius Sether and Litocladius
Mendes, Andersen et Sather, with the descrip-
tion of two new Neotropical genera (Diptera,
Chironomidae, Orthocladiinae). - Zootaxa
1887: 1-75. DOI: https://doi.org/10.11646/
zootaxa.1887.1.1

Mendes, H.F., Andersen, T. and Hagenlund, L.K.
2011. New species and records of Antillo-
cladius Seether and Litocladius Mendes, An-
dersen et Saether from Brazil and Costa Rica
(Chironomidae: Orthocladiinae). - Zootaxa
2915: 39-51. DOI: https://doi.org/10.11646/
zootaxa.2915.1.4

Mendes, H.F., Andersen, T. and Sather, O.A,
2004. A review of Antillocladius Sether, 1981;
Compterosmittia Sether, 1981 and Litocla-
dius new genus (Chironomidae, Orthocladi-
inae). - Zootaxa 594: 1-82. DOI: https://doi.
org/10.5281/zenodo.158827

Mohammadi, H., Ghaderi, E., Ghorbani, F., Man-
souri, A. and Namayandeh, A. 2020. Chi-
ronomidae (Diptera: Insecta) from Sirwan
River watershed of Kurdistan (Iran) with new
faunistic records for Iran and range extensions
for the Palearctic Region. - Biologia 76 (4):
1227-1253. DOI: https://10.2478/s11756-020-
00635-3

Moubayed-Breil, J. and Ashe, P. 2016. Thiene-
mannia spiesi sp. nov., a crenophilus species
from the Schapbach Quelle, Bavaria, Ger-
many (Diptera: Chironomidae: Orthocla-
diinae). - European Journal of Environmen-



https://doi.org/10.3897/zookeys.320.4927
https://doi.org/10.3897/zookeys.320.4927
https://doi.org/10.1163/9789004261051
https://doi.org/10.1002/ece3.1833
https://doi.org/10.1002/ece3.1833
https://doi.org/10.1371/journal.pone.0217084
https://doi.org/10.1371/journal.pone.0217084
https://doi.org/10.11646/zootaxa.1887.1.1
https://doi.org/10.11646/zootaxa.1887.1.1
https://doi.org/10.11646/zootaxa.2915.1.4
https://doi.org/10.11646/zootaxa.2915.1.4
https://doi.org/10.5281/zenodo.158827
https://doi.org/10.5281/zenodo.158827
https://10.2478/s11756-020-00635-3
https://10.2478/s11756-020-00635-3

tal Sciences 6 (1): 64-68. DOI: https://doi.
0rg/10.14712/23361964.2016.10

Moubayed-Breil, J. and Langton, P.H. 1999. De-
scription of Parametriocnemus valescurensis
sp. n. from temporary streams and helocrenes
in southern France (Diptera, Chironomidae).
- Nouvelle Revue d’Entomologie 16 (2): 155-
160.

Namayandeh, A. and Beresford, D.V. 2018. A new
species in Rheocricotopus (R.) effusus group
from Canada with review of Nearctic species
of Rheocricotopus and Parametriocnemus
(Chironomidae: Orthocladiinae). - Chironomus
Journal of Chironomidae Research 31: 16-29.
DOI: https://doi.org/10.5324/cjcr.v0i31.2531

National Museum of Nature and Science Tokyo,
Japan, 2024. Type specimen database. https://

type.kahaku.go.jp/TypeDB/diptera/335 (con-
sulted 7 April, 2025)

Oliver, D.R. 1970. Designation and description of
lectotypes of the six Greenland Orthocladiinae
(Dipt. Chironomidae) described by Lundbeck
in 1898. - Entomologica Scandinavica 1 (2):
102-108.

Peat, J., Darvill, B., Ellis, J. and Goulson, D.
2005. Effects of climate on intra- and inter-
specific size variation in bumble-bees. - Func-
tional Ecology 19: 145-151. DOI: https://doi.
org/10.1111/§.0269-8463.2005.00946.x

Pinder, L.C.V. 1978. A key to adult males of Brit-
ish Chironomidae. - Freshwater Biological As-
sociation Scientific Publication 37: 1-169.

Prat Fornells, N., Encalada, A.C., Flores, C.V.
and Rios-Touma, B. 2024. Composition,
life-history, and population dynamics of the
Chironomidae from a tropical high-altitude
stream (Saltana River, Ecuador). - Acta Limno-
logica Brasiliensia 36, e40. DOI: http://dx.doi.
org/10.1590/82179-975X11023

Ratnasingham, S., Wei, C., Chan, D., Agda, J.,
Agda, J., Ballesteros-Megjia, L., Ait Boutou, H.,
El Bastami, Z.M., Ma, E., Manjunath, R., Rea,
D., Ho, C., Telfer, A., McKeowan, J., Rahulan,
M., Steinke, C., Dorsheimer, J., Milton, M. and
Hebert, P.D.N. 2024. BOLD v4: A centralized
bioinformatics platform for DNA-based biodi-
versity data. In DNA Barcoding: Methods and
Protocols, pp. 403-441. Chapter 26. New York,
NY: Springer United States. https://boldsys-
tems.org/ (accessed 4 May, 2025)

Rossaro, B. and Marziali, L. 2024. Response
of chironomids (Diptera, Chironomidae) to

23

environmental factors at different spatial
scales. - Insects 15 (4): 272. DOI: https://doi.
org/10.3390/insects 15040272

Sather, O.A. 1969. Some Nearctic Podonomi-
nae, Diamesinae and Orthocladiinae (Diptera:
Chironomidae). - Bulletin of the Fisheries Re-
search Board of Canada 170: 1-154.

Seaether, O.A. 1971. Notes on general morphology
and terminology of the Chironomidae (Dip-
tera). - The Canadian Entomologist 103: 1237-
1260.

Sether, O.A. 1975. Nearctic and Palaearctic Het-
erotrissocladius  (Diptera:  Chironomidae).
- Bulletin of the Fisheries Research Board of
Canada 193: 1-68.

Sather, O.A. 1977. Female genitalia in Chirono-
midae and other Nematocera - morphology,
phylogenies keys. - Bulletin of the Fisheries
Research Board of Canada 197: 1-209.

Sather, O.A. 1980. Glossary of chironomid mor-
phology terminology (Diptera: Chironomidae).
- Entomologica Scandinavica Supplement 14:
1-51.

Sather, O.A. 1985. Redefinition and review of
Thienemannia Kieffer, 1909 (Diptera: Chi-
ronomidae), with the description of T pilinu-
cha sp. n. - Aquatic Insects 7: 111-131.

Sather, O.A. 1995. Metriocnemus van der Wulp:
Seven new species, revision of species, and
new records (Diptera: Chironomidae). - An-
nales de Limnologie 31: 35-64.

Sether, O.A. and Sublette, J.E. 1983. A review
of the genera Doithrix n.gen., Georthocladius
Strenzke, Parachaetocladius  Goetghebuer
(Diptera: Chironomidae, Orthocladiinae). -
Entomologica Scandinavica Supplement 20:
1-100.

Sather, O.A. and Wang, X. 1995. Revision of the
genus Paraphaenocladius Theinemann, 1924,
of the world (Diptera, Chironomidae, Ortho-
cladiinae). - Entomologica Scandinavica Sup-
plement 48: 1-69.

Sather, O.A., Ashe, P. and Murray, D.A. 2000.
Family Chironomidae. In Papp, L. and Darvas,
B. (Eds.) Contributions to a manual of Palae-
arctic Diptera (with special reference to the
flies of economic importance). Appendix. [the
fourth of four vols], pp. 113-334. Science Her-
ald, Budapest; 604 pp.

Salis, R., Sunde, J., Gubonin, N., Franzén, M.
and Forsman, A. 2024. Performance of DNA


https://doi.org/10.14712/23361964.2016.10
https://doi.org/10.14712/23361964.2016.10
https://doi.org/10.5324/cjcr.v0i31.2531
https://type.kahaku.go.jp/TypeDB/diptera/335
https://type.kahaku.go.jp/TypeDB/diptera/335
https://doi.org/10.1111/j.0269-8463.2005.00946.x
https://doi.org/10.1111/j.0269-8463.2005.00946.x
http://dx.doi.org/10.1590/S2179-975X11023
http://dx.doi.org/10.1590/S2179-975X11023
https://boldsystems.org/
https://boldsystems.org/
https://doi.org/10.3390/insects15040272
https://doi.org/10.3390/insects15040272

metabarcoding, standard barcoding and mor-
phological approaches in the identification
of insect biodiversity. - Molecular Ecology
Resources 24 (8): €14018. DOI: https://doi.
org/10.1111/1755-0998.14018

Sasa, M. 1989. Studies on the chironomid midges
(Diptera, Chironomidae) of Shou River. Re-
search Report from Toyama Prefectural En-
vironmental Pollution Research Center 1989:
26-110.

Sasa, M. 1996a. Seasonal distribution of the chi-
ronomids collected with light traps at the side
of two lakes in the Toyama City Family Park.
Report from Toyama Prefectural Environmen-
tal Science Research Centre 1996: 15-112.

Sasa, M. 1996b. Studies on the chironomids col-
lected at the side of Kuroyon Lake and on the
highlands of Mount Tate, Toyama. Report from
Toyama Prefectural Environmental Pollution
Research Center 1996: 16-47.

Sasa, M. and Hirabayashi, K. 1993. Studies on
the additional chironomids (Diptera, Chirono-
midae) collected at Kamikochi and Asama-
Onsen, Nagano, Japan. - Japanese Journal of
Sanitary Zoology 44 (4): 361-393.

Sasa, M. and Kawai, K. 1987. Studies on chirono-
mid midges of the stream Itachigawa, Toyama.
- Bulletin of the Toyama Science Museum 10:
25-72.

Sasa, M. and Kikuchi, M. 1995. Chironomidae
(Diptera) of Japan. University of Tokyo Press,
Tokyo 1995, pp. 1-334.

Sasa, M. and Okazawa, T. 1992. Studies on the chi-
ronomid midges (yusurika) of Togamura, Toy-
ama. Part. 2. The subfamily Orthocladiinae.
Research Report of Toyama Prefectural En-
vironmental Pollution Research Center 1992:
92-204.

Sasa, M. and Suzuki, H. 1997. Studies on the Chi-
ronomidae (Diptera) collected from the Ogasa-
wara Islands, southern Japan. - Medical Ento-
mology and Zoology 48: 315-343.

Sasa, M. and Suzuki, H. 1999. Studies on the chi-
ronomid midges of Tsushima and Iki Islands,
western Japan. Part 2. Species of Orthocladi-
inae and Tanypodinae collected on Tsushima.
- Tropical Medicine 41: 75-132.

Sasa, M. and Suzuki, H. 2000a. Studies on the
chironomid species collected on Ishigaki and
Iriomote Islands, southwestern Japan. - Tropi-
cal Medicine 42 (1): 1-37.

24

Sasa, M. and Suzuki, H. 2000b. Studies on the
chironomid midges collected on Yakushima Is-
land, southwestern Japan. - Tropical Medicine
42 (2): 53-134.

Sasa, M., Suzuki, H. and Sakai, T. 1998. Studies
on the chironomid midges collected on the
shore of Shimato River in April 1998. Part 2.
Description of additional species belonging to
Orthocladiinae, Diamesinae and Tanypodinae.
- Tropical Medicine 40: 99-147.

Shelomi, M. 2012. Where are we now? Berg-
mann’s rule sensu lato in insects. - The Ameri-
can Naturalist 180: 511-519. DOI: https://doi.
org/10.1086/667595

Sinharay, D.C. and Chaudhuri, P.K. 1979. Genus
Parametriocnemus Goetghebuer from India
(Diptera:  Chironomidae). - Entomologica
Scandinavica Supplement 10: 119-123.

Sparck, R. 1923. Beitrage zur Kenntnis der Chi-
ronomidenmetamorphose. I-IV. - Entomolo-
giske Meddelelser 14: 31-109.

Spies, M., Andersen, T., Epler, J.H. and Watson,
C.N. 2009. Chironomidae (non-biting midges).
In Brown, B.V., Borkent, A., Cumming, J.M.,
Wood, D.M., Woodley, N.E. and Zumbado, M.
(Eds.) Manual of Central American Diptera,
vol. 1: 437-480. NRC Press, Ottawa.

Stasiukynas, L., Laurindo da Silva, F., Havelka,
J., Podénas, S. and Lekoveckaité, A. 2024.
Chironomidae (Diptera) of the Sventoji and
Zeimena sub-basins in Lithuania. - Biodiver-
sity Data Journal 12, pp. e 130218-e 130218.
DOI: https://doi.org/10.3897/BDJ.12.¢130218

Sublette, J.E. 1966. Type specimens of Chirono-
midae (Diptera) in the American Museum of
Natural History. - Journal of the Kansas Ento-
mological Society 39: 1-32.

Sublette, J.E. 1967. Type specimens of Chirono-
midae (Diptera) in the Cornell University col-
lection. - Journal of the Kansas Entomological
Society 40: 477-564.

Sublette, J.E. 1979. Scanning electron microscopy
as a tool in taxonomy and phylogeny of Chi-
ronomidae (Diptera). - Entomologica Scandi-
navica Supplement 10: 47-65.

Tokunaga, M. 1964. Diptera: Chironomidae. - In-
sects of Micronesia 12: 485-628.

Villamarin, C., Villamarin-Cortez, S., Salcido, D.-
M.M., Herrera-Madrid, M. and Rios-Touma,
B. 2021. Drivers of diversity and altitudinal
distribution of chironomids (Diptera: Chirono-


https://doi.org/10.1111/1755-0998.14018
https://doi.org/10.1111/1755-0998.14018
https://doi.org/10.1086/667595
https://doi.org/10.1086/667595
https://doi.org/10.3897/BDJ.12.e130218

midae) in the Ecuadorian Andes. - Revista de Yamamoto, M. 2004. A catalog of Japanese Ortho-

Biologia Tropical 69 (1): 113-126. DOI: htt- cladiinae (Diptera: Chironomidae). - Makuna-
ps://dx.doi.org/10.15517/rbt.v69i1.40964 gi, Acta Dipterologica 21: 1-121.

Wang, X.H., Liu, WB,, Lin, X.L., Song, C., Sun, Zeuss, D., Brandl, R., Briandle, M., Rahbek, C.
B.J., Yan, C.C. and Qi, X. 2020. Chironomi- and Brunzel, S. 2014. Global warming favours
dae. In Yang, D., Li, Z. and Liu, Q.F. (Eds.) light-coloured insects in Europe. - Nature
Species catalogue of China. Volume 2 Animals. Communications 5: 3874. DOI: https://doi.
Insecta (V). Diptera (1). Nematocera. Science org/10.1038/ncomms4874

Press, Beijing, pp. 221-289.

Widmann, C., Marle, P. and Brodin, Y. 2025. A
new species of Parametriocnemus Goetghe-
buer, 1932 (Diptera: Chironomidae: Orthocla-
diinae) from Switzerland and elevation of P,
adzharicus Kownacki & Zosidze, 1973 to full
species status. - Chironomus, Journal of Chi-
ronomidae Research 39: 4-12. DOI.: https://doi.
org/10.5324/cjer.v0i39.6282

Article submitted 18. May 2025, accepted by Torbjorn Ekrem 9. January 2026, published 24. February 2026.

25


https://dx.doi.org/10.15517/rbt.v69i1.40964
https://dx.doi.org/10.15517/rbt.v69i1.40964
https://doi.org/10.5324/cjcr.v0i39.6282
https://doi.org/10.5324/cjcr.v0i39.6282
https://doi.org/10.1038/ncomms4874
https://doi.org/10.1038/ncomms4874

