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Abstract 

Based on material from the Russian Far East and Eastern Siberia, a revision of the chironomids of the subfamily 
Prodiamesinae was carried out. A new species Monodiamesa fontinalis sp. nov., is here described, ten species from 
four genera—Monodiamesa bathyphila Kieffer, M. kamora Makarchenko et Yavorskaya, M. improvisa Makarchenko, M. 
nitida Kieffer, Odontomesa fulva Kieffer, Prodiamesa levanidovae Makarchenko, Propsilocerus amurensis Makarchenko, 
P. jacuticus (Zvereva), P. paradoxus Lundström and P. taimyrus Zelentzov are redescribed with varying degrees 
of completeness. Propsilocerus taimyrus Zelentzov, 2000 is proposed as senior synonym of P. saetheri Wang, Liu et 
Paasivirta, 2007. DNA barcoding of four species, M. fontinalis sp. nov., M. bathyphila, P. olivacea Meigen and P. akamusi 
(Tokunaga) was provided. Species delimitation and phylogenetic relationships using COI DNA barcodes confirms the 
species validity of M. fontinalis sp. nov. 
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Introduction

In recent years following Cranston et al. (2012) and the transfer of the genus Propsilocerus Kieffer from the subfamily 
Orthocladiinae to the subfamily Prodiamesinae, attention to the taxonomy and systematics of Prodiamesinae has 
increased and several interesting papers have been published (Yu et al. 2020; Baranov 2021; Han et al. 2021; Shi 
et al. 2021). As a result, the subfamily Prodiamesinae is now represented by 35 species belonging to 5 genera—
Compteromesa Sæther (3 species), Monodiamesa Kieffer (14 species), Odontomesa Pagast (3 species), Prodiamesa 
Kieffer (6 species) and Propsilocerus Kieffer (9 species) (Ashe & O’Connor 2009, 2012; Han et al. 2021; Shi et al. 
2021).

During the revision of the subfamily Prodiamesinae of the Russian Far East and bordering territory of East 
Siberia we identified 5 species of the genus Monodiamesa (M. bathyphila Kieffer, M. fontinalis sp. nov., M. kamora 
Makarchenko et Yavorskaya, M. improvisa Makarchenko and M. nitida Kieffer), 1 species of Odontomesa (O. 
fulva Kieffer), 2 species of Prodiamesa (P. levanidovae Makarchenko and P. olivacea Meigen) and 5 species of 
Propsilocerus (P. akamusi Tokunaga, P. amurensis Makarchenko, P. jacuticus (Zvereva), P. paradoxus Lundström 
and P. taimyrus Zelentzov)). Unfortunately descriptions of some of them are insufficient and a redescription is 
needed.

Below we provide an illustrated description of adult male with barcoding data of M. fontinalis sp. nov. from 
Amur River basin, as well as redescriptions of males of M. bathyphila, M. kamora, M. improvisa, P. levanidovae, P. 
amurensis, P. jacuticus, P. paradoxus and P. taimyrus from the Russian Far East and East Siberia. For some of these 
species information on DNA barcoding is given, for others only taxonomic notes are added.

DNA sequences of the mitochondrial cytochrome c oxidase subunit I gene (COI) were used to species delimitation 
(both tree and distances based) with an attempt to a phylogeny reconstruction. The use of DNA barcoding for 
chironomids of subfamily Prodiamesinae has proved its worth for species identification and species boundary 
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analysis (Makarchenko et al. 2018, Han et al. 2021). Here, we validate new species M. fontinalis sp. nov. based 
on DNA barcodes and also add molecular data for other Prodiamesinae from Russian Far East—M. bathyphila, P. 
olivacea and P. akamusi. Phylogenetic tree of all available Prodiamesinae (except Odontomesa) using Bayesian 
inference was provided.

Materials and methods

The adults of chironomids were preserved in 96% ethanol for DNA-analysis and in 70% ethanol for further study of 
morphology. It should be noted that only adult males were used for the morphological study, whereas in some cases 
pupae and larvae were used for the DNA barcoding. 

The material was slide-mounted in polyvinyl lactophenol. The terminology follows Sæther (1980). The 
photographs were taken using an Axio Lab.A1 (Karl Zeiss) microscope with an AxioCam ERc5s digital camera, and 
then stacked using Helicon Focus software. The final illustrations were post-processed for contrast and brightness 
using Adobe® Photoshop® software.

Total genomic DNA was extracted using DNeasy Blood and Tissue kit (Qiagen, Hilden, Germany) followed the 
manufacturer’s instructions. We amplified mitochondrial protein coding gene cytochrome c oxidase 1 (COI) using 
the polymerase chain reaction (PCR). For primers, reaction protocols, cycle programs used for amplification and 
purification of PCR products, species delimitation approaches and phylogenetic analysis see Makarchenko et al. 
(2023). The best models for the first, second and third codon position of COI was SYM+G (Zharkikh 1994), HKY+I 
(Hasegawa et al. 1985) and GTR+G (Tavare 1986) respectively.

For the phylogenetic reconstruction we mined from GenBank and BOLD system database DNA barcodes of 
Prodiamesinae including Monodiamesa, Prodiamesa and Propsilocerus. We used 1–2 sequences from each available 
BIN BOLD numbers of available Prodiamesinae. For species of interest P. olivacea and P. akamusi we used one 
sequence from each available country of specimen collection. The obtained sequences have been deposited in 
GenBank under numbers OQ469501-OQ469521.

Holotype and paratypes of the new species, as well as all other material, are deposited in the Federal Scientific 
Center of the East Asia Terrestrial Biodiversity, Far East Branch of the Russian Academy of Sciences, Vladivostok, 
Russia (FSCEATB FEB RAS).

Taxonomy

Monodiamesa fontinalis Makarchenko et Semenchenko, sp. nov.
http://zoobank.org/NomenclaturalActs/0F1A8DAF-C37A-46EB-9F0F-415F08589B7E 
 (Figs. 1–2, 4, 6)

Type material. Holotype: adult male, Russia: Russian Far East, Jewish Autonomous Region, Obluchie District, 
Fedotkin Spring of Bidzhan River basin (Amur River basin), 48.644139 N, 131.621685 E, 5.IV.2014, leg. E. 
Makarchenko. Paratypes: 1 adult male, the same data as holotype; 3 larvae of fourth instar, the same data as holotype, 
except Kolgaevskyi Spring, 48.645945 N, 131.622981 E, 8.IV.2014, leg. E. Makarchenko. 

Derivatio nominis. The name of the new species comes from the Latin fontinalis, which means spring.
Description
Adult male (n = 1). Total length 6.4 mm. Total length/wing length 1.57.
Coloration. Head, thorax, legs, and abdomen brown to dark brown; antennae light brown; wings greyish. 
Head. Eyes bare, with long parallel-sided dorsomedial extention. Temporal setae including 4 coronals, 8–14 

preoculars, 14–22 verticals, and 7–11 postorbitals. Clypeus with 23–24 setae. Antenna with 13 flagellomeres and 
developed plume; terminal flagellomere without subapical setae; AR 2.0. Palpomeres lengths (in μm): 60; 100; 184; 
180; 212. Palpomeres 1–5 length/head width 0.83.

Thorax. Antepronotum with 5–6 lateral setae. Acrostichals absent, dorsocentrals 13, prealars 7, scutellars ca 60.
Wing. Length 4.08 mm, width 0.92 mm. R and R1 with 10; R4+5 with 1 seta in distal part. Costa extension 115 

μm long. RM length/MCu length 1.22–1.3. Anal lobe developed, outline rounded. Squama with 32 setae 105–150 
μm long. VR 1.03. 
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Figures 1–7. Adult males of Monodiamesa fontinalis sp. nov. (1–2, 4, 6) and M. bathyphila Kieffer (3, 5, 7). 1, 3, hypopygium 
in dorsal view; 2, hypopygium in ventral view; 4–7, median volsellae. Scale bar is 50 μm.

Legs. Spur of fore tibia 96 μm long; spurs of mid tibia 72 μm and 60 μm; of hind tibia 96 μm and 72 μm long. 
Hind tibial comb with 12 setae. Lengths and proportions of leg segments as in Table 1.

Hypopygium (Figs. 1–2, 4, 6). Tergite IX with 14–16 setae (from one side), 20–28 μm long and anal point 
64–68 μm long, which with apical seta 20–24 μm long (Fig. 1). Laterosternite IX with 9–14 setae. Gonostylus 
168–176 μm long, covered with short setae, with megaseta 20 μm long and 1–2 setae nearest, 20–24 μm long (Figs. 
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1–2). Gonocoxite 436–440 μm long, shape of superior and inferior volsellae as in Figs 1–2, 4, 6. Length of superior 
volsella 84–96 μm, inferior volsella 88–100 μm. Median volsella 116–120 μm long, without pedestal for seta, in 
basal part with 3–4 setae (Figs.4, 6). HR 2.5–2.6.

TABLE 1. Lengths (in µm) and proportions of leg segments of Monodiamesa fontinalis sp. nov. (n=1).
fe ti ta1 ta2 ta3 ta4 ta5 LR BV SV

P1 1378 1673 1378 672 492 344 230 0.82 2.55 2.21
P2 1427 1574 771 459 361 279 197 0.49 2.91 3.89
P3 1480 1800 1080 640 492 295 230 0.60 2.63 3.04

Pupa unknown. 
Larva can be separated from M. bathyphila only by molecular data.
Diagnosis. Male of M. fontinalis sp. nov. is very closely related to M. bathyphila from which it differs only 

in a few characters, namely, indexes of the antennae and legs (AR 2.0, LR1 0.82), fewer dorsocentrals (13), longer 
Superior volsella (84–96 μm) and Median volsella (116–120 μm), Median volsella without pedestal for seta (Table 
2). In male M. bathyphila AR 2.76–3.34, LR1 0.74–0.77, dorsocentrals 18–22, Superior volsella 40–60 μm long, 
Median volsella 60–112 μm long and with pedestal (Figs. 5, 7, Table 2).

Distribution. Known only from type locality in Amur River basin and from South Korea (see below in part on 
DNA barcoding).

TABLE 2. Comparison of adult males characters of Monodiamesa fontinalis sp. nov. and M. bathyphila Kieffer.
Characters M. fontinalis sp. nov. (n=2) M. bathyphila Kieffer (n=5), our data
Total length, mm 6.4 5.7–6.2
Wing length, mm 4.1 4.5–4.7
TL/WL 1.57 1.25–1.35
AR 2.0 2.76–3.34
Clypeals 8 9–10
Dorsocentrals 13 18–22
Prealars 7 6–8
Scutellars ca 40 30–32
Squamal setae 32 39–47
LR1 0.82 0.74–0.77
LR2 0.49 0.45–0.47
LR3 0.60 0.51–0.54
BV1 2.55 2.56–2.67
BV2 2.91 2.99–3.03
BV3 2.63 2.73–2.79
SV1 2.21 2.31–2.45
SV2 3.89 3.96–4.15
SV3 3.04 3.29–3.52
Tergite IX, number of setae 28–32 33–39
Anal point length, ìm 64–68 56–92
SVo length, ìm 84–96 40–60
MVo length, ìm 116–120 60–112
MVo without pedestal on pedestal
IVo length, ìm 88–100 72–92
Gonocoxite length, ìm 436–440 432–541
Gonostylus length, ìm 168–176 176–200
HR 2.5–2.6 2.45–2.71
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Monodiamesa bathyphila (Kieffer)
(Figs. 3, 5, 7)

Prodiamesa bathyphila Kieffer, 1918: 102; Thienemann 1919: 210, 214. Tshernovskij 1949: 107; Pankratova 1970: 109; 
Prodiamesa chuzenigra Sasa, 1989:151.
Prodiamesa kamidefea Sasa et Hirabayashi, 1993: 379.
Monodiamesa bathyphila (Kieffer); Goetghebuer 1939: 3; Pagast 1947: 501; Brundin 1952: 48; Sæther 1973: 675; Pinder 1978: 

45; Makarchenko 1985: 102, 2006: 279, 480, 622; Langton & Pinder 2007: 62; Ashe & O’Connor 2009: 323.

Material examined. Russia: 2 adult males, Russian Far East, Chukotka Autonomous Okrug, Anadyr District, 
Seutakan Lake, 48.645945 N, 131.622981 E, 13.07.1976, 24.07.1976, leg. E. Makarchenko; 2 adult males, 
Republic of Sakha (Yakutia), Momsky district, Bolshoy Darpir Lake, 64.188542 N, 148.044258 E, 5.08.2018, leg. 
E. Khamenkova; 1 adult male, Republic of Sakha (Yakutia), Momsky district, Malyi Darpir Lake, 64.072464 N, 
148.039544 E, 8.08.2018, leg. E. Khamenkova; 2 adult males, Magadan Region, Susumansky District, Malyk Lake, 
63.488711 N, 147.852803 E, 26.07.2020, leg. Е. Khamenkova.

Comments. Some variation is added based on the males from the Russian Far East.
Description
Adult male (n = 5). Total length 5.2–6.8 mm. Total length/wing length 1.22–1.37.
Coloration. Head, thorax, legs, and abdomen brown to dark brown; antennae brown; wings grayish. 
Head. Eyes bare, with long parallel-sided dorsomedial extention. Temporal setae including 4 coronals, 8–10 

preoculars, 8 verticals. Clypeus round-rectangular, with 6–9 setae. Antenna with 13 flagellomeres and developed 
plume; terminal flagellomere without subapical setae; AR 2.5–3.34. Palpomeres lengths (in μm): 60–68; 78–92; 
135–154; 139–160; 164–210. Palpomeres 1–5 length/head width 0.64–0.98.

Thorax. Antepronotum with 4–16 lateral setae. Acrostichals absent, dorsocentrals 14–22, prealars 5–8, scutellars 
26–32.

Wing. Length 4.1–4.72 mm, width 0.9–1.28 mm. R and R1 with 9–15; R4+5 with 0–5 seta in distal part. RM 
length/MCu length 1.0–2.0. Anal lobe developed, outline rounded. Squama with 26–47 setae; VR 0.94. 

Legs. Spur of fore tibia 112–124 μm long; spurs of mid tibia 88–104 μm and 82–104 μm; of hind tibia 104–124 
μm and 68–96 μm long. Hind tibial comb absent or not separate from other setae. Lengths and proportions of leg 
segments as in Table 3.

TABLE 3. Lengths (in µm) and proportions of leg segments of Monodiamesa bathyphila Kieffer, male (n=5).
fe ti ta1 ta2 ta3 ta4 ta5

P1 1312–1378 1656–1787 1230–1369 607–672 451–525 279–344 230–246
P2 1410–1525 1640–1804 771–820 476–492 344–394 230–262 213–230
P3 1560–1600 1960–2080 100–1120 623–689 476–541 262–279 262–246

continued.
LR BV SV BR

P1 0.74–0.77 2.56–2.67 2.31–2.45 3.1–4.2
P2 0.45–0.47 2.99–3.03 3.96–4.15 2.5–2.8
P3 0.51–0.54 2.73–2.79 3.29–3.52 3.6–3.8

Hypopygium (Figs. 3, 5, 7). Tergite IX with 33–39 setae, 20–28 μm long and anal point 56–92 μm long, 
which with apical seta 20–28 μm long; 6 setae located in basal part of anal point. Laterosternite IX with 11 setae. 
Gonostylus 176–200 μm long, covered with short setae, megaseta 16–20 μm long and 1–2 setae nearest, 20–24 μm 
long. Gonocoxite 432–541 μm long, shape of superior and inferior volsellae as in Figs. 3, 5, 7. Length of superior 
volsella 40–60 μm, inferior volsella 72–92 μm. Median volsella on pedestal, 60–112 μm long, in basal part with 3–4 
setae. HR 2.45–2.71.

Pupa and larva described in detail by Thienemann (1919), Pagast (1947), Tshernovskij (1949), Pankratova 
(1970), Saether (1973) and Makarchenko (1985). Larva can be separated from M. fontinalis sp. nov. only by 
molecular data.

Distribution. Holarctic arctoalpine species, lives in oligo- and mesotrophic lakes (Sæther 1979).
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Monodiamesa kamora Makarchenko et Yavorskaya
(Figs. 8–12)

Monodiamesa kamora Makarchenko et Yavorskaya, 2008: 175; Ashe & O’Connor 2009: 324; Makarchenko et al. 2018: 3.

Material examined. Russia: 1 adult male (holotype), Russian Far East, Khabarovsk Territory, Nikolayevsk 
District, left bank of Amur River, Kamora River in environs of the city Nikolaevsk-on-Amur, 24.VI 2007, leg. N. 
Yavorskaya; 58 adult males, the same data except Amurskyi District, Bolon Nature Reserve, Simmi River near 
cordon Cheremshinaya, 25.V 2016, leg. N. Yavorskaya; 18 adult males, the same river near cordon Kirpu, 49.507283 
N, 136.033228 E, 25.V 2016, leg. N. Yavorskaya; 6 adult males, the same river near cordon Vakhtar, 26.V 2016, leg. 
N. Yavorskaya; 24 adult males, the same Nature Reserve, Selgon River, 26.V 2016, leg. N. Yavorskaya. 

Figures 8–12. Adult male of Monodiamesa kamora Makarchenko et Yavorskaya. 8, 10, hypopygium in dorsal view; 9, 
hypopygium in ventral view; 11, median volsellae and basal setae; 12, phallapodeme and aedeagal lobe. Scale bars are 50 μm.
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Comments. The male of this species is described in detail from Amur River basin of the Russian Far East 
(Makarchenko & Yavorskaya 2008; Makarchenko et al. 2018) and therefore below we give only brief diagnosis.

Description 
Adult male. Total length 3.9–5.1 mm. Temporal setae including 2–4 verticals and 6–7 postorbitals. Clypeus with 

15–16 setae. Head width/palpal length 1.–1.31. Antenna with 13 flagellomeres, AR 1.75–2.08. Acrostichals absent, 
dorsocentrals 18–23 (in 1–2 rows), prealars 8, supraalars 1. Scutellum with 41–55 setae. Wing length 3.04–3.16 mm. 
Anal lobe well developed, roundish and projected forward. LR1 0.67–0.72, BV1 2.56–2.65, SV1 2.49–2.65.

Hypopygium (Figs. 8–12). Tergite IX with anal point 72–88 μm long and with 46–49 setae, some of that 
situated in basal part of anal point (Figs 8–10); laterosternite IX with 12–13 setae. Gonostylus in middle outer part 
prominent, 152–156 μm long, with megaseta 64 μm long and 1–2 setae nearest 80 μm long (Fig. 8). Gonocoxite 
356–368 μm long, shape of superior and inferior volsellae as in Figs 8–10. Length of superior volsella 92–104 μm, 
inferior volsella 124–132 μm. Median volsella setae-like, slightly curved 40–44 μm long and situated on dark-
brown pedestal 84–104 μm long. Near of median volsella in anterio-ventral part situated seta 52–60 μm long on 
small tubercle (Fig. 11). Phallapodeme with aedeagal lobe as in Fig. 12.

Pupa and larvae unknown.
Distribution. Known only from Amur River basin of the Russian Far East.

Monodiamesa improvisa Makarchenko
(Figs. 13–14)

Monodiamesa improvisa Makarchenko, 1984: 99, 1985: 104, 2006: 279; Ashe & O’Connor 2009: 324.
 
Material examined. Russia: 2 adult males (holotype and paratype), Russian Far East, Primorye Territory, Ussuri 
River (Amur River basin) near Lesozavodsk City, 45.459681 N, 133.393526 E, 23.VI.1983, leg. V.Bogatov and M. 
Tiunov. 

Comments. This species was described by 2 adult males in Russian and slides were not in good condition. We 
found it expedient to make the redescription in English and, if possible, as detailed as the material allowed.

Description
Adult male (n = 1). Total length 5.0 mm. Total length/wing length 1.7.
Coloration. Light brown, with a yellowish tint; palpomeres brownish grey; postnotum brown; wings grayish; 

legs brownish yellow. 
Head. Eyes bare, with long parallel-sided dorsomedial extention. Temporal setae including 4 coronals, and 7 

verticals. Clypeus trapezoidal, with 10 setae. Antenna with 13 flagellomeres and developed plume; AR 1.9–2.0. 
Palpomeres lengths (in μm): 41; 65; 145; 145; 200. Palpomeres 1–5 length/head width 0.83.

Thorax. Antepronotum with 7 lateral setae. Acrostichals absent, dorsocentrals 14, prealars 7, supraalars 1, 
scutellars 9 (in 1 row).

Wing. Length 2.8 mm, width 1.6 mm. R and R1 with 12–16; R4+5 with 0–2 setae in distal part. RM length/MCu 
length 1.78. Anal lobe developed, outline rounded. Squama with 33 setae in 1–2 rows. 

Legs. Spur of fore tibia 75 μm long; spurs of mid tibia 55 μm and 50 μm; of hind tibia 80 μm and 50 μm long. 
Hind tibial comb with 11 setae. Lengths and proportions of leg segments as in Table 4.

TABLE 4. Lengths (in µm) and proportions of leg segments of Monodiamesa improvisa Makarchenko (n=1).
fe ti ta1 ta2 ta3 ta4 ta5 LR BV SV

P1 958 1184 995 479 391 277 189 0.84 2.36 2.15
P2 970 970 542 290 227 164 151 0.56 2.98 3.58
P3 995 1235 718 403 315 176 164 0.58 2.79 3.11

Hypopygium (Figs. 13–14). Tergite IX with 19–20 short setae and short anal point, which at the base without 
setae and without apical seta (Fig. 13). Laterosternite IX with 6–7 setae. Gonostylus narrow, only slightly curved, 
with large megasetae and 2 long setae near to it, rarely covered with short setae. Gonocoxite with large rounded 
superior volsella covered with short setae. Inferior volsella narrow, slightly longer than gonostylus and slightly 
curved distally outward. Median volsella setiform, on pedestal (Fig. 14). HR 2.2.
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Pupa and larva unknown. 
Distribution. Known only from Ussuri River of Amur River basin.

Figures 13–16. Adult males of Monodiamesa improvisa Makarchenko (13–14) and M. nitida Kieffer (15–16). 13, 15, 
hypopygium in dorsal view; 14, 16, hypopygium in ventral view.

Monodiamesa nitida (Kieffer)
(Figs. 15–16)

Prodiamesa nitida Kieffer, 1918: 102, 1919: 133; Pagast 1947: 500.
Monodiamesa nitida (Kieffer); Goetghebuer 1939: 4; Brundin 1952: 51; Sæther 1973: 675; Makarchenko 1985: 103, 2006: 279; 

Ashe & O’Connor 2009: 324; Krasheninnikov & Bogomolova 2017: 86.
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Material examined. Russia: 1 adult male, Russian Far East, Magadan Region, Tenkinskyi District, Sibit-Tyellakh 
Village, Olen Stream, Kolyma River basin, 61.947262 N, 149.613585 E, 1.VII.1977, leg. E. Makarchenko. 1 adult 
male, the same data, except Ozernyi Stream, 25.VIII.1977, leg. E. Makarchenko; 2 adult male, Sakhalin Island, 
Noglicki District, Rybnoye Lake, about 3 km from Val Village, 52.356233 N, 143.002979 E, 4.VIII.2003, leg. E. 
Makarchenko; 5 adult males, Sakhalin Island, Okha District, Ossoi River (Chaivo Bay basin), 19.VIII.2001, leg. T. 
Tiunova. 

Comments. Some variation is added based on the males from the Russian Far East.
Description
Adult male (n = 4). Total length 3.6–4.0 mm. Total length/wing length 0.92–1.44.
Coloration. Brown to dark brown, 
Head. Eyes bare, with long parallel-sided dorsomedial extention. Temporal setae including 4 coronals, 8 

verticals and 5–6 postorbitals. Clypeus with 8 setae. Antenna with 13 flagellomeres and developed plume; AR 
1.5–2.1. Palpomeres lengths (in μm): 41; 76–101; 147–172; 126–155; 176–185. Palpomeres 1–5 length/head width 
0.90–0.96.

Thorax. Antepronotum with 5 lateral setae. Acrostichals absent, dorsocentrals 9–11, prealars 6, scutellars ca 
20.

Wing. Length 2.7–3.9 mm, width 0.7–0.73 mm. R and R1 with 9–12; R4+5 with 2 setae in distal part. RM length/
MCu length 0.95. Anal lobe developed, outline rounded. Squama with 27–32 setae. 

Legs. Spur of fore tibia 75 μm long; spurs of mid tibia 55 μm and 50 μm; of hind tibia 80 μm and 50 μm long. 
Hind tibial comb with 11–14 setae. Lengths and proportions of leg segments as in Table 5.

TABLE 5. Lengths (in µm) and proportions of leg segments of Monodiamesa nitida (Kieffer), male (n=2).
fe ti ta1 ta2 ta3 ta4 ta5

P1 951–1148 1181–1476 902–1230 459–590 312–410 230–279 180
P2 1017–1246 1115–1394 476–607 312–394 246–312 164–213 164–180
P3 1050–1410 1230–1614 722–951 410–541 312–410 197–238 164–205

continued.
LR BV SV BR

P1 0.76–0.83 2.57–2.64 2.13–2.36 2.8
P2 0.43–0.44 2.33–2.94 4.35–4.48 2.1
P3 0.59 2.77–2.85 3.16–3.18 2.3

Hypopygium (Figs. 15–16). Tergite IX with anal point, 60–76 μm long, in basal part with 6–11 short setae. 
Laterosternite IX with 7–11 setae. Gonostylus 116–148 μm long, slightly curved and covered with short setae, with 
megaseta 16–20 μm long and 1–2 setae nearest, 14–20 μm long. Gonocoxite 328–344 μm long. Superior volsella 
60–96 μm long, with a wide basal part and narrow distal part. Median volsella seta-like on pedestal, 80–100 μm 
long, pedestal length 32–36 μm. Inferior volsella 196–200 μm, 1.3–1.5 times as long as gonostylus, but not reaching 
distal apex of gonocoxite. HR 2.22–2.53.

Distribution. Known from Europe, North Ural (Pechora River) and Russian Far East (Chukotka, Kolyma River 
basin, Kurile and Sakhalin Islands). Inhabitant of oligotrophic lakes.

Odontomesa fulva (Kieffer) 
(Figs. 17–19) 

Prodiamesa fulva Kieffer, 1919: 132. 
Monodiamesa fulva (Kieffer) Kieffer, 1922: 287. 
Prodiamesa nigripalpes Goetghebuer, 1922: 52. 
Prodiamesa flabellata Kieffer in Zavrel 1926: 279; Tshernovskij 1949: 109. 
Cryptochironomus polysetica Botnariuc & Cure, 1956: 259. 
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Orthocladiinae gen.? 1. dospactica Dimitrov, 1963: 13. 
Odontomesa fulva fulva Sæther, 1986: 18.
Odontomesa fulva nearctica Sæther, 1986: 20.
Odontomesa fulva (Kieffer), Pagast 1947: 503, 541, 587; Shilova 1966: 239; Pankratova 1970: 112; Makarchenko, 1985: 105, 

2006: 279; Ashe & O’ Connor 2009: 326; Liu et al 2016: 136

Material examined. Russia: 2 adult males, 3 mature pupae (males), 2 larvae, Russian Far East, Sakhalin Island, 
Noglicki District, Askasai River, 18.VIII.2021, leg. T. Tiunova.

Comments. This species is rare in the Russian Far East, and in our material there were only two adult males, 
on the basis of which we make a brief redescription.

Description
Adult male (n = 2). Total length 3.5–4.2 mm. Total length/wing length 1.32–1.58.
Coloration. Brownish brown, wings grayish, legs grayish brown.
Head. Eyes bare, with long parallel-sided dorsomedial extention. Temporal setae including 9–12 verticals and 6–

8 postorbitals. Clypeus with 15 setae. Antenna with 13 flagellomeres and developed plume; AR 1.3–1.4. Palpomeres 
lengths (in μm): 64; 80; 130; 147; 227; apex of third palpomere with strong, sclerotized tooth. Palpomeres 1–5 
length/head width 0.90.

Thorax. Antepronotum with 4 lateral setae. Acrostichals absent, dorsocentrals 16–18, prealars 3, scutellars 28.
Wing. Length 2.7 mm, width 0.7 mm. R and R1 with 22; R4+5 with 2 setae in distal part. RM length/MCu length 

2.0. Anal lobe developed. Squama with 32 setae in 1–2 rows.. 
Legs. BR1-3 1.9–2.0, LR1 0.85, LR2 0.44, LR3 0.53, BV1 2.49, BV2 3.11, BV3 2.48, SV1 2.14, SV2 4.62, SV3 3.5. 

Hind tibial comb with 13 setae. ta4 on all legs is longer than ta5.
Hypopygium (Figs. 17–19). Tergite IX with 18–20 setae, 12–18 μm long and anal point in the form of small 

tubercle. Laterosternite IX with 6–8 setae, 48–64 μm long. Gonostylus 100–120 μm long, slightly curved and 
covered with short setae, with megaseta 12–16 μm long and 1–2 setae nearest, 15–16 μm long. Gonocoxite 290–
240 μm long; inferior volsella flat and lobe-like, 100–150 μm long 1.0–1.3 times as long as gonostylus (Fig. 17). 
Superior volsella as small projection, with 1 seta 16–20 μm long (Fig. 19). Median volsella as in Fig. 18, with 5–7 
setae. HR 2.0–2.2.

Figures 17–19. Adult male of Odontomesa fulva (Kieffer). 17, hypopygium in dorsal view; 18, median volsella; 19, superior 
volsella.
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Pupa and larva are described in detail by Thienamann (1944), Pagast (1947), Shilova (1966) and Pankratova 
(1970).

Distribution. Widespread Holarctic species. In the Russian Far East is known for certain only from Sakhalin 
Island and Kamchatka Peninsula.

Prodiamesa levanidovae Makarchenko
(Figs. 20–27)

Prodiamesa levanidovae Makarchenko, 1982: 305–307, 1985: 99, 2006: 280, 482, 623; Kobayashi & Endo 2008: 57; Ashe & 
O’Connor 2009: 328.

Prodiamesa otukii Sasa et Tanaka, 2000: 43. 
Prodiamesa toneheia Sasa et Tanaka, 2000: 42. 
Prodiamesa nagaii Sasa et Kawai, 1985: 13. 

Material examined. Russia: 4 adult males (holotype and paratypes), 5 pupae, 5 larvae, Russian Far East, Jewish 
Autonomous Region, Obluchie District, Teploye Lake of Bira River basin (Amur River basin), 13–15.V.1955, leg. I. 
Levanidova; 4 adult males, the same as previous region, Bolshoi Spring of Bidzhan River basin (Amur River basin), 
48.643185 N, 131.605183 E, 8.IV.2014, leg. E. Makarchenko.

Comments. Descriptions of the male, pupa and larva were given by Makarchenko (1982, 1985, 2006) but in 
Russian as well as the structure of the male hypopygium and some other features were not considered in great detail. 
Therefore, we decided to make a more detailed redescription of the adult male. 

Description
Adult male (n = 5). Total length 4.8–5.4 mm. Total length/wing length 1.19–1.46.
Coloration. Head, thorax, legs, and abdomen brown to dark brown; antennae light brown; wings greyish. 
Head. Eyes bare, with long parallel-sided dorsomedial extention (Fig. 17). Temporal setae 14–15, including 4–5 

verticals, and 9–10 postorbitals. Clypeus with 12–16 setae. Antenna with 13 flagellomeres and developed plume; 
terminal flagellomere with subapical setae, 50–52 μm long; AR 1.8–2.07. Palpomeres lengths (in μm): 24–60; 
92–108; 144–156; 124–156; 176–210. Palpomeres 1–5 length/head width 1.03–1.28.

Thorax. Antepronotum with 6–9 lateral setae. Acrostichals absent, dorsocentrals 28–31(in 2 rows) (Fig. 18), 
prealars 8–11, scutellars 43–47.

Wing. Length 3.64–4.04 mm, width 0.94–1.0 mm. R and R1 with 11–22; R4+5 with 1–2 setae in distal part. Costa 
extension 80 μm long. RM length/MCu length 1.1–1.7. Anal lobe developed, outline rounded. Squama with 22–32 
setae 126–155 μm long. VR 0.97–1.0. 

Legs. Spur of fore tibia 80–100 μm long; spurs of mid tibia 42–52 μm and 42–48 μm; of hind tibia 96–97 μm 
and 42–48 μm long. Hind tibial comb with 12–14 setae. Lengths and proportions of leg segments as in Table 6.

TABLE 6. Lengths (in µm) and proportions of leg segments of Prodiamesa levanidovae Makarchenko, male (n=4).
fe ti ta1 ta2 ta3 ta4 ta5

P1 1275–1296 1411–1492 1173–1230 595–623 442–443 303–306 197–204
P2 1326–1410 1324–1427 663–722 374–410 295–426 197–213 170–180
P3 1377–1492 1700–1804 901–968 561–607 459–476 262–263 197–204

continued.
LR BV SV BR

P1 0.80–0.83 2.45–2.57 2.27–2.33 3.5–7.5
P2 0.48–0.50 2.86–3.39 4.0–4.05 2.7–3.3
P3 0.53–0.54 2.71–2.82 3.39–3.42 3.9–4.2

Hypopygium (Figs. 19–24). Tergite IX without anal point, with 43–52 setae, 16–42 μm long and concave 
posterior edge (Fig. 23). Laterosternite IX with 7–9 setae, 100–148 μm long (Fig. 21). Gonostylus 136–148 μm long, 
slightly curved in the distal part, covered with short setae and with megaseta 29–32 μm long and 1–2 setae nearest, 
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16–21 μm long. Gonocoxite 328 μm long, shape of inferior volsellae as in Figs 21–22. Length of inferior volsella 
100–108 μm. Median volsella yellowish and lanceolate (Figs. 19–20), 40–64 μm long. Transverse sternapodeme 
trapeciedal, with slightly concave outer edge (Fig. 24), 180–190 μm long, 24–28 μm wide. Phallapodeme 104 μm 
long. HR 3.0.

Figures 20–27. Adult male of Prodiamesa levanidovae Makarchenko. 20, head; 21, mesonotum; 22–23, median volsellae; 
24, hypopygium in dorsal view; 25, hypopygium in ventral view; 26, tergite IX; 27, transverse sternapodeme. Scale bar is 50 
μm.
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Pupa and larva were described in detail by Makarchenko (1982, 1985, 2006).
Distribution. Known from the Russian Far East (Amur River basin, Sakhalin Island), Japan (Honshu Island) 

(Kobayashi & Endo2008) and China (Ninghia Province) (Wang 2000).

Prodiamesa olivacea Meigen

Prodiamesa olivacea Meigen, 1818: 29; Goetghebuer 1939: 2; Thinemann 1944: 625; Pagast 1947: 497–499, 540–54; 
Tshernovskij 1949: 107; Brundin 1952: 51, 1956: 65; Albu 1967: 24; Pankratova 1970: 108; Saether 1977: 74, 1983: 143; 
Makarchenko 1985: 98, 2006: 280, 482, 623; Makarchenko & Makarchenko: 1999: 241; Linevich et al. 2002: 65; Langton 
& Pinder 2007: 26; Ashe & O’Connor 2009: 328.

Material examined. Russia: 1 adult male, Russian Far East, Jewish Autonomous Region, Obluchie District, Teploye 
Lake of Bira River basin (Amur River basin), N 48º38’409’’, E 131º37’217’’, 5.VI. 2014, leg. E. Makarchenko; 2 
adult males, Khabarovsk Territory, Nanaisky District, Anyuisky National Park, Pihtsa River (tributary of Gassi Lake), 
Amur River basin, N 48.47.804, E 136.47.027, 22.V 2019, leg. N. Yavorskaya; 1 adult male, Russia, Republic of 
Khakassia, Askizsky District, bank of a Zimnyi Stream,53°25’05.6”N 89°45’25.6”E, 1.VIII.2020, leg. S. Dragan.

Comments. The species is described in detail by three stages of development from different regions of the 
Holarctic. Specimens from the Russian Far East and Eastern Siberia fit well with the available descriptions, and 
therefore we decided not to redescribe it. Below we provide data only on DNA barcoding.

Distribution. Widespread Holarctic species.

Propsilocerus akamusi (Tokunaga)

Spaniotoma (Orthocladius ) akamusi Tokunaga, 1938: 317.
Orthocladius akamusi Tokunaga 1950: 1563.
Chaetocladius sexpapilosus Yan & Ye, 1977: 194.
Tokunagayusurika akamusi Sasa 1978: 94.
Propsilocerus akamusi Saether & Wang in Guo 1995: 580; Sæther & Wang 1996: 459; Petrova et al. 2003: 41; Kiknadze et al. 

2007: 34 (karyotype); Ashe & O’Connor 2012: 501.

Material examined. Russia: 2 larvae, Russia, Trans-Baikal Territory, Uletovsky District, Arey Lake, 230 km south-
west of the Chita City, area of the recreation center Crystal50.99802 N, 111.25694 E, 20.12.2019, leg. P. Matafonov; 
4 larvae, Russia, Trans-Baikal Territory, Chita City, Kenon Lake, 52.030147 N, 113.380136 E, 11.03.2021, leg. P. 
Matafonov.

Comments. Unfortunately, in our material there are no adult males of this species, only larvae. Therefore, 
we do not give a redescription of the male from the Russian Far East, but present barcoding data below.

Distribution. Japan, China, South Korea, East Siberia (Baikal Lake basin, Trans-Baikal Territory), Russian Far 
East (Amur River basin).

Propsilocerus amurensis Makarchenko et Makarchenko
(Figs. 28–34)

Propsilocerus amurensis Makarchenko et Makarchenko, 2009: 261; Ashe & O’Connor 2012: 501.

Material examined. Russia: 4 adult males (holotype and paratypes), Russian Far East, Khabarovsk Territory, 
Amursky District, mouth of Kharpi River (Amur River basin), 49.685000 N, 135.624722 E, 3.V.2008, leg. N. 
Yavorskaya.

Comments. The male of this species is described in detail from Amur River basin of the Russian Far East 
(Makarchenko & Makarchenko 2009) and therefore below we give only brief diagnosis.

Description
Adult male. Total length 5.4–5.5 mm. Temporal setae absent. Clypeus with 36–45 setae. Head width/palpal 
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length 1.22. AR 2.5–2.6. Acrostichals absent, dorsocentrals 11–13 in 1 row, prealars 3–4, supraalars 0–1. Scutellum 
with 10–12 setae. Wing length 3.15–3.25 mm. Anal lobe strongly projecting. Squama with 38–45 setae. LR1 0.74–
0.76, BV1 2.18–2.40, SV1 2.41–2.51.

Figures 28–34. Adult male of Propsilocerus amurensis Makarchenko et Makarchenko. 28–29, hypopygium in dorsal view; 
30, superior, median and inferior volsellae, part of sternapodeme and fallapodeme; 31–33, median volsellae, 34, gonostylus. 
Scale bars are as follows: Fig. 28 – 100 μm, Figs. 30–34 – 50 μm.



Review of subfamily Prodiamesinae Zootaxa 5323 (1) © 2023 Magnolia Press  ·  15

Hypopygium (Figs. 28–34). Anal point bare, 25–35 μm long. Tergite IX with 50–70 setae; laterosternite IX with 
8–10 setae. Transverse sternapodeme 155–183 μm long. Gonostylus 143–160 μm long; basal lobe of gonostylus 300 
μm long. Megaseta of gonostylus 18 μm long. Gonocoxite 188 μm long; inferior volsella 120–188 μm long; superior 
volsella 120–140 μm long; median volsella with long and straight basal part 88–100 μm long, and apical part 28–30 
µm long as spinous process directed near at right angles to basal part; outer margin of median volsella with sparse 
hair-like setae (Figs. 30–33). HR 2.76. 

Pupa and larva unknown.
Distribution. Known only from type locality—the Low Amur River basin (Russian Far East).

Propsilocerus jacuticus (Zvereva)
(Figs. 35–39)

Syndiamesa jacutica Zvereva, 1950: 273; Pankratova 1970: 73; Ashe & Cranston 1990: 236 (as nomen dubium, probably 
Tokunagayusurika).

Tokunagayusurika jacutica (Zvereva): Meriläinen 1987: 90.
Propsilocerus jacuticus (Zvereva); Sæther 1997: 242; Makarchenko & Makarchenko 2006: 349, 519, 661; Kiknadze et al. 2007: 

36 (karyotype); Ashe & O’Connor 2012: 501.

Material examined. Russia: 1 adult male, West Siberia, Tomsk Region, Chernoe Lake of Chulma River basin (Ob 
River basin), 12.VII.1979, leg. A. Ruzanova.

Comments. Of all the species of the genus Propsilocerus, P. jacuticus has been extremely insufficiently studied. 
There is only one description of an adult male from Finland (Sæther 1997), while the type locality of the species 
is in west of the Ural Mountains in the Vichegda River, Komi, Russia. In our material, there was only one male P. 
jacuticus in poor condition from western Siberia, but we found it expedient to give a description of his structures 
that were preserved in the slide.

Description
Adult male. Total length 9.3 mm. Total length/wing length 1.85. Temporal setae including 7 inner verticals 

and 8 outer verticals. AR 2.34. Clypeus with ca 40 setae. Acrostichals absent, dorsocentrals 28; prealars 13–14, 
supraalar 1; preepisternum with 18–20 setae. Scutellum with ca 40 setae. Wing length 5.1 mm. Anal lobe moderately 
projecting. R with 16 setae; other veins bare. Squama with ca 64 setae. LR1 0.65, BV1 2.40, SV1 2.56.

Hypopygium (Figs. 35–39). Anal point, 88 μm long, slightly tapering to blunt apex, with 18–20 setae, 36–40 
μm long; tergite IX with 100–110 setae, 40–44 μm long; laterosternite IX with 14–16 setae. Phallapodeme 138 μm 
long; transverse sternapodeme 144 μm long. Gonocoxite 771–787 μm long; superior volsella as in Fig. 39; median 
volsella as tubercle with 1–2 setae. Gonostylus bilobate, outer branch 525–541 μm long, with 4 megasetae, 15–20 
μm long; inner branch 394–410 μm long. HR 1.46–1.47.

Pupa and larva were described by Zvereva (1950), Pankratova (1970) and Sæther (1997).
Distribution. Palaearctic species, known from Finland, North of European part of Russia and West Siberia.

Propsilocerus paradoxus (Lundström)
(Figs. 40–48)

Orthocladius paradoxus Lundstrȍm, 1915: 14.
Synpropsilocerus paradoxus Kieffer 1923: 3.
Syndiamesa komensis Zvereva, 1950: 275; Pankratova 1970: 75. 
Propsilocerus paradoxus (Lundström); Sæther & Wang 1996: 469; Petrova et al. 2003: 36; Sæther 2004: 17; Makarchenko & 

Makarchenko 2006: 349; Ashe & O’Connor 2012: 502.

Material examined. Russia: 2 adult males, Eastern Siberia, Trans-Baikal Territory, Chita City, Kenon Lake, 
1.V.2003, 52.030147 N, 113.380136 E, leg. О. Klishko; 4 adult males, Jewish Autonomous Region, Smidovichsky 
District, Nature Reserve “Bastak”, Zabelovskoye Lake, 48.432583 N, 134.213889 E, 16.IV.2008, leg. V. Lubarets; 
2 adult males, Republic of Buryatia, Selenginsky District, Gusinoe Lake, 20.V.2017, leg. N. Bazova.

Comments. Some variation is added based on the males from the Russian Far East.
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Figures 35–39. Adult mail of  Propsilocerus  jacuticus (Zvereva). 35, hypopygium without tergite IX, in dorsal view; 36, 
tergite IX; 37, apical part of gonostylus; 38, gonostylus; 39, superior volsella.

Description
Adult male (n = 4, except when otherwise stated). Total length 4.2–6.2 mm (n = 11). Total length/wing length 

1.24–1.36.
Coloration (slide-mounted material). Head, thorax, tergites of abdomen dark brown; legs brown ot yellowish-

brown; hypopygium brown; wings grayish.
Head. Eyes bare, reniform. Temporal setae including 2–3 verticals and without postorbitals. Clypeus with ca 

50–70 setae. Antenna with 13 flagellomeres and developed plume; terminal flagellomere with 3 sensitive setae, 
20–36 μm long; AR 2.25–2.33. Palpomeres lengths (in μm): 20–40; 68–73; 152–160; 92–100; 100–108. Palpomeres 
1–5 length/head width 1.68–1.74.
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Figures 40–48. Adult males of Propsilocerus paradoxus (Lundstrṏm).  40, part of hypopygium in dorsal view; 41, part 
of hypopygium in ventral view; 42, 45, median volsella; 43, transverse sternapodeme, phallapodeme and aedeagal lobe; 44, 
gonostylus; 46–47, tergite IX; 48, anal point. Scale bar is 50 μm.

Thorax. Antepronotum with 13–21 lateral setae. Acrostichals absent, dorsocentrals 60–84 (in anterior part in 
2–3 rows, in posterior in 4–6 rows), prealars 6–11 scutellars 21–28 (in 1–2 rows); 

Wing. Length 3.4–4.1 mm, width 0.84–1.2 mm. R with 8 setae, R1 and R4+5 with 0 setae. Costa extension 
120–190 μm long. RM length/MCu length 1.22–1.3. Anal lobe developed, outline rounded. Squama with 27 setae 
72–92 μm long. VR 1.0–1.1. 

Legs. Spur of fore tibia 84–96 μm long; spurs of mid tibia 56–60 μm and 64–72 μm; of hind tibia 56–62 μm and 
72–92 μm long. Lengths and proportions of leg segments as in Table 7.
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TABLE 7. Lengths (in µm) and proportions of leg segments of Propsilocerus paradoxus (Lundström), male (n=4).
fe ti ta1 ta2 ta3 ta4 ta5

P1 1017–1378 1230–1574 722–918 394–459 295–344 213–246 197–246
P2 1968–1394 1230–1542 508–623 287–361 230–295 180–213 180–213
P3 1115–1525 1394–1689 623–771 301–426 279–554 148–197 180–213

continued.
LR BV SV BR

P1 0.58–0.59 2.70–2.99 3.11–3.22 0.9–1.1
P2 0.40–0.41 3.20–3.29 4.52–4.71 1.1–1.6
P3 0.45–0.46 2.87–3.45 4.03–4.17 1.9–2.8

TABLE 8. Comparison of adult males characters of Propsilocerus paradoxus (Lundström) from the Russian Far East, 
China and other regions.

Characters P. paradoxus (n=4), Russian Far East, 
our data

P. paradoxus  (n=6–8), other regions 
(after Sæther & Wang 1996)

Total length, mm 4.2–6.2 5.55–6.19
Wing length, mm 3.4–4.1 2.90–3.26
TL/WL 1.24–1.36 1.73–2.08
AR 2.25–2.33 2.0–2.50
Verticals 2–3 3–6
Clypeals 50–70 38–55
Dorsocentrals 60–84 36–73
Prealars 6–11 7–10
Scutellars 21–28 12–20
Squamal setae 27–39 47–62
LR1 0.58–0.59 0.58
LR2 0.40–0.41 0.43
LR3 0.45–0.46 0.46
BV1 2.70–2.99 2.89
BV2 3.20–3.29 3.31
BV3 2.87–3.45 3.32
SV1 3.11–3.22 3.02
SV2 4.52–4.71 4.40
SV3 4.03–4.17 3.89
Tergite IX, number of setae 102–122 70–104
Anal point length, ìm 68–132 40–79
TSA length,  ìm 208–264 120–184
MVo length, ìm 64–100 66–101
IVo length, ìm 400–432 307–308
Gonocoxite length, ìm 590–804 570–683
Gonostylus length, ìm 188–246 195–240
HR 3.28–4.9 2.76–3.08

Hypopygium (Figs. 40–48). Tergite IX with 102–122 setae and tapering to pointed apex anal point 68–132 
μm long; with 5–7 lateral setae, 36–48 μm long (Figs. 46–48). Laterosternite IX with 9–12 setae. Phallapodeme 
129–180 μm long; transverse stemapodeme 208–264 μm long, slightly concave, with oral projections (Fig. 43). 
Gonocoxite 590–804 μm long. Inferior volsella as in Figs. 40–41), 400–432 μm long. Median volsella with 2–7 
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strong setae 64–100 μm long on small tubercle (Figs. 42, 45). Gonostylus with two branches, basal branch 188–246 
μm long; megaseta 8 μm long (Figs. 40, 44). HR 3.28 –4.9.

Remarks. Comparison of males from the Russian Far East with males from other populations showed that they 
are similar in main characters, except for a greater number of dorsocentrals (60–84), a longer anal point (68–132 
μm) and a transverse sternapodeme (208–264 μm). Specimens from China have 36–73 dorsocentrals, the length of 
anal point is 40–79 µm, and length of transverse sternapodeme is 120–184 µm (Table 8).

Distribution. Reliably known from China, Mongolia, East Siberia and Russian Far East.

Propsilocerus taimyrus Zelentzov
(Figs. 49–58)

Propsilocerus taimyrus Zelentzov, 2000: 1242; Ashe & O’Connor 2012: 503.
Propsilocerus saetheri Wang, Liu et Paasivirta, 2007: 310; Ashe & O’Connor 2012: 503. Syn. nov.

Material examined. Russia: 2 adult males (paratypes), Eastern Siberia, Krasnoyarsk Territory, 10 km North of 
Norilsk Airport, Alykel station, nameless lake, 69.380287 N, 87.397822 E, 7.VII.1991, leg. N. Zelentzov.

Description
Adult male (n = 2). Total length 5–6 mm. Total length/wing length 1.63–1.96.
Coloration (slide-mounted material). Dark brown.
Head. Eyes bare, reniform. Temporal setae including 10–17 inner verticals (in 2 rows), 4–6 outer verticals and 

without postorbitals. Clypeus with 20–26 setae. Antenna with 13 flagellomeres and developed plume; terminal 
flagellomere without subapical setae; AR 1.87–2.2. Palpomeres lengths (in μm): 50–84; 72–96; 132–150; 140–156; 
180–200. Palpomeres 1–5 length/head width 1.12–1.15.

Thorax. Antepronotum with 17–26 lateral setae. Acrostichals absent, dorsocentrals 69–89, prealars 49–60, 
supraalars 1–3, preepisternals 38–65, scutellars 38–52; posterior anepisternum II with 6–9 setae. All setae except 
supraalars arranged in 3–5 rows.

Wing. Length 2.8–3.5 mm, width 0.60–0.80 mm. R and R1 with 28–56; R4+5 with 0–2 setae in distal part. Costa 
extension 120–190 μm long. Anal lobe developed, outline rounded. Squama with 20–35 setae, 88–100 μm long. VR 
1.18–1.30. 

Legs. Spur of fore tibia 80–96 μm long; spurs of mid tibia 60–66 μm and 63–75 μm; of hind tibia 62–72 μm and 
78–102 μm long. Hind tibial comb with 10–11 setae. Lengths and proportions of leg segments as in Table 9.

Hypopygium (Figs. 49–58). Tergite IX with 36–55 long setae and narrow, tapering to pointed apex anal point 
76–108 μm long, with 6–7 long lateral setae and 4–6 setae at base (Figs. 49, 55–56). Laterosternite IX with 7–10 
setae. Phallapodeme 129–180 μm long; transverse stemapodeme 124–186 μm long, with oral projections (Fig. 
57). Gonocoxite 392–432 μm long. Superior volsella as in Fig. 58, 48–64 μm long. Inferior volsella as in Figs. 
49–50, 96–228 μm long. Median volsella with rounded base and strong apical spine (Figs. 51–54), 54–88 μm long, 
sometimes with small tooth in base. Gonostylus with two branches (Figs. 49–50), basal branch 220–228 μm long, 
inner branch 176–180 μm long; megaseta 16–18 μm long. HR 1.75 –1.78.

TABLE 9. Lengths (in µm) and proportions of leg segments of Propsilocerus taimyrus Zelentzov, male (n=2).
fe ti ta1 ta2 ta3 ta4 ta5

P1 968–1000 1250–1263 787–820 459–508 344–361 213–230 164–180
P2 1131–1180 1230–1246 541–590 295–328 262 180 164
P3 1099–1132 1361–1427 607–689 394–410 295–328 197–230 180

continued.
LR BV SV BR

P1 0.63–0.65 2.47–2.48 2.76–2.82 1.6–2.2

P2 0.44–0.47 3.22–3.23 4.11–4.36 1.5–2.4

P3 0.45–0.48 2.79–2.91 3.71–4.05 1.9–2.8
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Figures 49–58. Adult male of Propsilocerus taimyrus Zelentzov (paratypes). 49, hypopygium in dorsal view; 50, hypopygium 
in ventral view; 51–54, median volsellae; 55–56, anal point; 57, transverse strenapodeme; 58, superior volsellae. Scale bars are 
50 μm.
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TABLE 10. Comparison of adult males characters of Propsilocerus taimyrus Zelentsov from Taimyr Region and 
Finland.

Characters P. taimyrus  (n=5) (after Zelentsov 
2000 and our data)

P. taimyrus  (= P. saetheri) (n=4) 
(after Wang et al. 2007)

Total length, mm 5.0–6.0 4.63–4.83
Wing length, mm 2.8–3.5 2.85–3.02
TL/WL 1.63–1.96 1.81–1.92
AR 1.87–2.2 2.14–2.27
Clypeals 20–38 36–42
Dorsocentrals 69–98 102–108
Prealars 30–52 26–31
Supraalars 1–3 1
Preepisternals 38–65 0
Scutellars 38–52 26–28
Squamal setae 20–35 24–32
LR1 0.58–0.65 0.49–0.57
LR2 0.43–0.50 0.37–0.40
LR3 0.46–0.54 0.47–0.55
Hind tibial comb with 10–11 setae with 10–11 setae
Tergite IX, number of setae 36–55 30–36
Anal point length, ìm 76–108 105–127
SVo length, ìm 48–64 60–68
MVo length, ìm 54–88 25–35
IVo length, ìm 196–280 278–296
Gonocoxite length, ìm 392–432 375–432
Gonostylus length, ìm 220–228 236–248
HR 1.75–1.78 1.75–2.44

Pupa and larva unknown. 
Remarks. The description of this species from the Taimyr region was published in Russian (Zelentzov 2000), 

and, unfortunately, was not used in the paper of Wang et al. (2007) with description of P. saetheri from Finland. 
After comparing adult males of P. taimyrus with the description of the P. saetheri, as well as photographs of the 
hypopygium of this species from Norway, which were kindly provided by Dr. E. Stur, we came to the conclusion 
that the P. saetheri is a synonym of the P. taimyrus, since the hypopygium of all specimens, as well as other features, 
are similar, except for the absence of setae in P. satheri on the preepisternum (Table 10), but according to E. Stur 
(pers. comm.), a male from northern Norway has at least 40 preepisternals.

Distribution. Known from arctic region of East Siberia, Finland and Norway.

Results of DNA barcoding 

In the present study we have sequenced fragments of the cytochrome oxidase subunit I (618-657 bp in length) of 21 
chironomids of which: 4—M. bathyphila, 2—M. fontinalis sp. nov., 9—P. olivacea and 6—P. akamusi. For each 
species all sequences belong to the same haplotype so the intraspecific distances were 0. 

Phylogenetic tree was reconstruct using obtained sequences as well as DNA barcodes from GenBank and BOLD 
system (Fig. 59). The Bayesian inference phylogeny revealed two well-supported primary clades, one including 
Propsilocerus (Bayesian PP, BPP = 0.8) and one polytomic clade including P. levanidovae + P. nagaii, P. olivacea 
and Monodiamesa. According to species delimitation methods, sequences of M. fontinalis sp. nov. were conspecific 
to M. bathyphila from South Korea (BOLD Process ID: GBDP12298-12, GenBank accession number: JN887070) 
and previously incorrect defended as M. bathyphila and further renamed sequence M. fontinalis sp. nov. (BOLD: 
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GBDP12298-12 GenBank: MG520095). The average sequence divergence (p-distance) between four sequences 
was 0.18%. Closest species to M. fontinalis sp. nov. was undefined Monodiamesa sp. from China. Interspecific 
distances between species were 6.13% in average which correspond to species level (Han et al. 2021) which is 
confirmed by the species delimitation results. 

M. bathyphila from Russia were placed as sister to M. bathyphila from the Norway and United Kingdom (BPP 
= 1.0) with average divergence between them 2.83%. ASAP and GMYC methods suggest their conspecificity while 
mPTP related them to different molecular taxonomic units (mOTU). We assume that the identified divergence is at 
the intraspecific level.

Figure 59. Ultrametric Bayesian inference (BI) tree based on the cytochrome c oxidase I (COI) nucleotide sequence data of 
available Prodiamesinae (except Odontomesa). Bayesian posterior probabilities (higher than 0.7) are given above tree nodes. 
Specimens obtained in this study are in bold.
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Specimens of P. olivacea from Europe, and North America belongs to a single clade (BPP = 1.0) with average 
intraspecific distances equal to 0.78%.

P. akamusi from Russia, South Korea and China were conspecific (intraspecific distances—0.61%) while the 
specimen P. akamusi from Japan (BOLD: JCDB089-15 GenBank: MW128457) and additional 41 specimens from 
BOLD systems under BIN BOLD: ACQ5058 belongs to another mOTU according to four approaches of species 
delimitation and high values of genetic distances equal to 4.52%.
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