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Abstract

Three new species of the genus Parorthocladius Thienemann, P. lazovskiensis sp. nov., P. plolabius sp. nov., and P. tyur-

kini sp. nov. from the Russian Far East are described and figured. Descriptions of pupae and larvae of one indeterminate

species, Parorthocladius sp. 1, are also presented. Keys to determination of adult males, pupae and fourth instar larvae of 

Far-Eastern species Parorthocladius are provided.
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Introduction

The genus Parorthocladius was established by Thienemann (1935) for Dactylocladius nudipennis Kieffer, 1908, 

mainly based on the original structure of the larva and pupa. At the present time the genus includes 7 species 

distributed in the Palaearctic and Oriental regions—P. concretus Liu et Wang, P. cristatus Liu et Wang, P. 

furudoquartus (Sasa et Arakawa), P. korneyevi Baranov, P. negoroi Yamamoto, P. nudipennis (Kieffer) and P. 

unicentrus Liu et Wang (Brundin 1956; Rossaro 1978; Serra-Tosio 1981; Liu & Wang 2005; Baranov 2011; 

Yamamoto 2004, 2011; Ashe & O’Connor 2012). Three indeterminate species are recorded from Nearctic, Oriental 

and Afrotropical regions (Cranston et al. 1983, Roback & Coffman 1987, Oliver et al. 1990, Ashe & O’Connor 

2012). Immature stages were known only for P. nudipennis (Kieffer & Thienemann 1908, Dorier 1933, Pankratova 

1970, Schmid 1993, Langton & Visser 2003) and, therefore, all species of Parorthocladius, we have defined earlier

in the Far East based on larvae, were incorrectly ascribed to P. nudipennis (Makarchenko & Makarchenko 2011).

In this paper we present a systematic revision of Parorthocladius from the Russian Far East. As a result of our 

study, three new species: P. lazovskiensis, P. plolabius, P. tyurkini are described and figured. The first species has 

been described only as adult male, for P. plolabius and P. tyurkini pupae and larvae are herein presented as well. 

Also, descriptions of pupae and larvae for indeterminate species Parorthocladius sp. 1 are given. Keys to adult 

males, pupae and fourth instar larvae of the Parorthocladius species of the Russian Far East are provided. 

Material and methods

The adult specimens were collected mainly with a sweep net near rivers and streams; a few specimens were taken 

in emergence traps and some pupae and exuviae - in drift net. The larvae were associated with pupae based on 

larval heads sticking to the mature pupae; the males were associated with pupae based on hypopygia extracted from 

mature pupae. 

The material was preserved in 70% ethanol and Oudemans' mixture, and mounted on slides following the 

procedure outlined by Makarchenko (1985). The terminology follows Sæther (1980). 

Holotypes and paratypes of the new species are deposited in the Institute of Biology and Soil Sciences, Far 

East Branch of the Russian Academy of Sciences, Vladivostok, Russia (IBSS FEBRAS).
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Genus: Parorthocladius Thienemann

Parorthocladius Thienemann, 1935: 213.

Type species: Dactylocladius nudipennis Kieffer, 1908, by original designation.

Key to species of Parorthocladius Thienemann from the Russian Far East 

Males

1. Eyes pubescent. Dorsal part of inferior volsella roundish-triangular, with setae and microtrichia (Figs. 18, 22). Crista dorsalis 

of gonostylus and virga absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. tyurkini sp. nov. 

- Eyes bare. Dorsal part of inferior volsella hyaline, without setae and microtrichia. Gonostylus with preapical crista dorsalis, 

virga present  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Scutum dark brown. Dorsal part of inferior volsella roundish; ventral part of inferior volsella placed below its dorsal part (Fig. 

10). Superior volsella reduced. Subapical crista dorsalis well developed and high. AR 1.46–1.65 . . . . . . .  P. plolabius sp. nov.

- Scutum with 3 dark brown vittae in lighter background. Dorsal part of inferior volsella nose-like; ventral part of inferior vol-

sella partly placed above its dorsal part (Fig. 1). Superior volsella developed (Fig. 2). Preapical crista dorsalis low, roundish-

triangular. AR 1.0–1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .P. lazovskiensis sp. nov.

Pupae

1. Tergite I with shagreen of spinules. Tergite II almost completely covered with shagreen (Fig. 13). Antepronotals absent . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. plolabius sp. nov.

- Tergite I naked. Tergite II with only one or two small spots of shagreen. Antepronotals present  . . . . . . . . . . . . . . . . . . . . . . .  2

2. Thoracic horn present. Tergite II with 2 small spots of shagreen in anterior quarter (Fig. 31). Sternites without shagreen of 

spinules. Anal macrosetae length/anal lobe length 0.42  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Parorthocladius sp. 1

- Thoracic horn absent. Tergite II with small spot of shagreen in middle part at the posterior edge (Fig. 24). Sternites V–VII with 

shagreen of spinules. Anal macrosetae length/anal lobe length 0.30–0.31. . . . . . . . . . . . . . . . . . . . . . . . . . .  P. tyurkini sp. nov.

Larvae of fourth instar

1. 3rd antennal segment 1.5–2.0 times as long as 4th segment and if 3rd segment equal to 4th, then length of antenna 96–104 µm. . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. plolabius sp. nov.

- 3rd antennal segment slightly shorter of 4th segment. Length of antenna 81–85 µm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

2. Apical setae of procercus subequal, ca 220–260 µm long. All abdominal setae simple  . . . . . . . . . . . . . . . .  P. tyurkini sp. nov. 

- Apical setae of procercus of different size, ca 220–480 µm long. Abdominal setae simple and plumose  . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Parorthocladius sp. 1 

Parorthocladius lazovskiensis Makarchenko et Makarchenko, sp. nov.

(Figs. 1–3)

Material. Holotype: adult male, Russian Far East, Primorye Territory, Lazovsky District, Lazovsky State Nature 

Reserve, Priamushka River, 19–20.V. 2007, leg. O. Zorina. Paratypes: 1 adult male, Primorye Territory, Ussuryisky 

District, Ussuryisky State Nature Reserve, Peishula River, 28.VII. 1998, leg. T. Vshivkova; 1 adult male, Sakhalin 

Island, Tymovsky Region, Khrebtovy Stream (Chamgu River basin), 28.VII. 2003, leg. E. Makarchenko.

Adult male (n=3). Total length 2.65–3.25 mm. Wing length 2.0–2.08 mm. Total length/wing length 1.3–1.6. 

Head. Temporal setae 13–14, including 10 verticals and 3–4 postorbitals. Clypeus with 7 setae. Antenna with 

13 flagellomeres and well developed plume; AR 0.96–1.1. Palp with 5 palpomeres. Length of distal 4 palpomeres 

(in µm): 48, 92, 84, 140 (n=1). 

Thorax. Scutum with 3 dark brown stripes on yellowish or brownish yellow surface. Antepronotum with 2–3 

lateral setae. Dc 6–8; Pa 4; scutellum without setae.

Wing. R with 5–6 setae, R
1
 and R

4+5
 without setae. Cu

1
 slightly curved in distal part. R

4+5 
ending slightly distal 

or above apex of M
3+4

. Costa extension 40 µm. Anal lobe well developed, rectangular-rounded. Squama with 10–16 

setae. 

Legs. Spur of fore tibia 56 µm. Spurs of mid tibia 20 µm and 24 µm long, of hind tibia 24 µm and 56 µm long. 

Hind tibial comb with 10 setae. Fore leg without pseudospurs on ta
1
; mid and hind legs with 2 apical pseudospurs 

on ta
1
. Sensilla chaetica on mid leg absent. Lengths and proportions of leg segments as in Table 1.
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TABLE 1. Lengths (in µm) and proportions of leg segments of Parorthocladius lazovskiensis sp. nov., male (n= 2).

continued

Hypopygium (Figs. 1–3). Tergite IX and anal point with 10–15 setae. Anal point 24–36 µm long and 8–12 µm

wide near apex. Laterosternite IX with 4–7 setae on each side. Transverse sternapodeme 80–92 µm long, with 

triangular oral projections. Virga 24–28 µm long, consists of 2 short setae. Gonocoxite 184–196 µm long; dorsal 

part of inferior volsella nose-like; ventral part of inferior volsella located at dorsal part of inferior volsella (Fig. 1). 

Superior volsella developed and rounded (Fig. 2). Gonostylus 80 µm long, with low preapical crista dorsalis; 

megaseta 8 µm long. 

Diagnostic characters. The new species is most closely related to the Palaearctic species P. nudipennis and 

can be distinguished from the latter by the presence of virga, double inferior volsellae, well-developed superior 

volsellae, the absence of scutellars, the presence of vertical setae of the head, as well as by the shape of crista 

dorsalis (preapical and triangular) and the shape of the anal point - tapering towards slightly rounded tip. Adult 

male of P. nudipennis differs from P. lazovskiensis in having no virga, inferior volsellae simple, superior volsellae 

indistinct, scutellars present, vertical setae of the head absent, crista dorsalis weak and low, and anal point parallel-

sided (Brundin 1956, Serra-Tosio 1981, Liu & Wang 2005).

Etymology. The species is named lazovskiensis in honour of the Lazovsky State Nature Reserve. 

Distribution. Known from the type locality in Sakhalin Island, Primorye and Khabarovsk Territories of the 

Russian Far East.

Parorthocladius plolabius Makarchenko et Makarchenko, sp. nov. 

(Figs. 4–17)

Material. Holotype: adult male, Russian Far East, Jewish Autonomous Region, Obluchie District, Fedotkin Spring 

of Bidzhan River basin (Amur River basin), N 48º38'409'', E 131º37'217'', 27.III. 2013, leg. E. Makarchenko. 

Paratypes: 3 males, the same data as holotype except 10–12.IV. 2012, leg. E. Makarchenko; 2 males, 8 larvae, the 

same data as holotype except 5–6.IV. 2014, leg. E. Makarchenko; 3 males, the same data as holotype except 

Lopatinskyi Spring, N 48º37'810'', E 131º39'114'', 7.IV. 2014, leg. E. Makarchenko; 2 males, Kamchatka Peninsula, 

Ozernaya River, 9.VI. 1998, leg. T. Travina; 1 mature pupa, 7 pupae,1 pupal exuviae, 3 larvae, 1 larval skin from 

pupa, the same region, Plotnikova River, 24–26.IV. 2004, leg. T. Travina; 1 larva, Magadan Region, Ol’sky 

District, Uglikan River (Ola River Basin), 7.IV. 2013, E. Khamenkova; 3 mature pupae, the same region, Ola River, 

12–13.V. 2013, E. Khamenkova; 1 larva, the same place, 8.VII. 2013, E. Khamenkova.

Adult male (n=4)

Total length 2.75–4.15 mm. Wing length 2.32–2.74 mm. Total length/wing length 1.2–1.5. 

Head. Temporal setae 9–13, including 5–9 verticals and 4 postorbitals. Clypeus with 8–10 setae. Antenna with 

13 flagellomeres and well developed plume; AR 1.46–1.85. Palp with 5 palpomeres, length of 4 distal palpomeres 

(in µm): 48–64, 88–112, 56–112, 172–200.

Thorax. Dark brown. Antepronotum without lateral setae. Dc 6–7, Pa 3–4, scutellum without setae.

Wing. R and R
1 
with 7–8 setae, R

4+5
 with 0–1 setae subapically. R

4+5 
ending distal of apex M

3+4
. Costa extension

12–80 µm. Anal lobe well developed, rounded. Squama with 14–19 setae.

fe ti ta
1

ta
2

ta
3

ta
4

ta
5

P
1

688 784–816 576–592 416 288–304 208–224 128

P
2

672–704 736 384–416 256 208 160 128

P
3

752–768 864–880 488–512 304 240 160 128

LR BV SV BR

P
1

0.71–0.75 1.93–2.0 2.49–2.61 2.6

P
2

0.52–0.56 2.38–2.47 3.46–3.67 3.0

P
3

0.55–0.59 2.55–2.58 3.19–3.34 3.8–4.0
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FIGURES 1–7. Parorthocladius lazovskiensis sp. nov., male (1–3) and P. plolabius sp. nov., male (4–7). 1, 6, hypopygium in 

dorsal view; 2, gonocoxite and gonostylus in dorsal view; 3–5, anal point; 7, part of hypopygium without tergite IX in dorsal 

view. 1, male from Sakhalin Island; 2–3, male from Primorye Territory; 4–7, males from Amur River basin. Scale bars –50 µm. 

Legs. Spur of fore tibia 52–60 µm long. Spurs of mid tibia 24–28 µm and 20 µm long. Spurs of hind tibia 60 

µm and 20–24 µm long. Hind tibial comb with 11–13 setae. Fore leg without pseudospurs on ta
1
; mid and hind legs 

with 2 apical pseudospurs on ta
1
 and ta

2
; sometimes hind legs with 1 apical spur on ta

2
. Mid leg on ta

1
 in basal part 

with 0–8 sensilla chaetica. Lengths and proportions of leg segments as in Table 2.
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TABLE 2. Lengths (in µm) and proportions of leg segments of Parorthocladius plolabius sp. nov., male (n = 4).

continued.

Hypopygium (Figs. 4–12). Tergite IX and anal point with 12–17 setae. Anal point nearly parallel-sided, 28–36 

µm long and 10–12 µm wide near apex. Laterosternite IX with 5–8 setae on each side. Transverse sternapodeme 

100–112 µm long, with sharply triangular oral projections. Virga 8–16 µm long, like comb, consisted of 5–7 short 

setae. Gonocoxite 200–240 µm long; inferior volsella with roundish naked dorsal part and roundish ventral part 

placed below its dorsal part, covered by microtrichia and several setae (Figs. 7, 10). Gonostylus 96–100 µm long, 

with well developed high preapical crista dorsalis (Fig. 6); megaseta 12 µm long. 

Pupa (n=4). Total length 3.50–4.45 mm. Colouration brown. Exuviae brownish, with darker lateral parts of 

tergites VI–IX. 

Cephalothorax. Frontal apotome without tubercles and frontal setae. Thoracic horn absent but present pore and 

3 precorneals (length in µm ): Pc
1
 108–128, Pc

2
 60–68, Pc

3
 28–32. Distance between Pc

1
 and Pc

2
 40–88 µm; 

distance between Pc
2
 and Pc

3
 12–32 µm. Antepronotum without setae. Dorsal surface of mesonotum rugose, in the 

middle part with 1–2 rows of pointed tubercles. Three dorsocentrals weak and hair-like; distance between Dc
1
 and 

Dc
2
 180–200 µm; between Dc

2
 and Dc

3
 12–16 µm.

Abdomen. Tergite I with shagreen of small spinules in middle part. Shagreen of tergite II covers almost its 

entire surface and consists of spinules almost the same size, sometimes at the posterior edge they are slightly larger. 

Shagreenation of tergites III–VIII as in Fig. 13, namely spinules of anterior and posterior parts larger than spinules 

deposited between these parts. Sometimes spinules in middle part very small and sparse. Sternites II–III with 

shagreen composed of small spinules in middle part and with lateral longitudinal stripes of spinules. Sternites I–IV, 

IX without shagreen. Sternites VI–VIII with weak shagreen in some parts. Segment I without lateral setae or 

sometimes with 1 pair of setae. Segments II–V with 2–3 pairs of lateral setae; segments VI–VIII with 3 pairs of 

lateral setae; all lateral setae hair-like. Anal lobe 304–340 µm long. Male genital sac overreaching anal lobe. Anal 

macrosetae 112 µm long (Fig. 13). Anal macrosetae length/anal lobe length 0.33–0.37.

Fourth instar larva (n=5). Total length 2.8–3.4 mm.

Head. Head capsule brown or dark brown, postoccipital margin black. Head length 300–325 µm, head width 

225–250 µm. S
I–III

 of labrum simple and hair-like, S
IV

 like small tubercles. Pecten epipharyngis consisting of 3 

scales, middle scale narrowest. Premandible 76 µm long, in apical part expanded and rounded, with 1 tooth. 

Antenna with 5 segments, length of segments 1–5 (in µm): 52–56 : 20–24 : 10–12 : 6–10 : 4–8; segment 3 longer

than segment 4, rarely segments 3 and 4 of equal length (n=1); one large and two small ring organs in proximal 1/4 

of basal segment; apex of segment 2 with stylus 12 µm long and lauterborn organs as long as 3rd segment; blade 

ending at base of segment 5 (Fig. 17); AR 1.17–1.30. Mandible 104–112 µm long, with 3 inner teeth and 1 apical

tooth equal to first inner tooth or somewhat longer; other 2 inner teeth equal; seta subdentalis stout, with pointed 

apex (Fig. 16). Mentum high and subtriangular, with 3 equal median teeth and 4 pairs of lateral teeth. Beard of 

ventromental plates consisted of a tuft of long setae (Fig. 14). Very often apical part of mentum in mature larvae

erased (Fig. 15). Posterior parapods slightly shorter than anal tubules or both structures of equal length. Anal

tubules of one pair wider than anal tubules of other pair. Procercus 16 µm long and 24–28 µm wide, with 2 short 

lateral setae and 6 apical setae 432–608 µm long; rarely 5 apical setae present (n=1). Body segments I–VII with 2 

pairs of lateral setae: one pair of setae simple and one pair plumose (sometimes bifid); plumose setae placed at 

posteroventral corner of segment. Segment VIII with 1 pair of simple setae. Sometimes simple on one side and 

plumose seta on opposite side of the same segment. 

fe ti ta
1

ta
2

ta
3

ta
4

ta
5

P
1

752–1072 832–1136 624–800 416–576 320–400 224–288 112–136

P
2

752–992 784–1008 432–576 304–368 224–288 176–224 128–144

P
3

816–1104 944–1216 544–688 320–432 256–288 176–240 128–144

LR BV SV BR

P
1

0.70–0.79 2.01–2.24 2.54–2.76 3.0

P
2

0.54–0.57 2.36–2.52 3.47–3.69 3.2–3.8

P
3

0.57–0.60 2.61–2.72 3.24–3.37 4.4–5.4
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Diagnostic characters. See the keys.

Etymology. The specific epithet is derived from first letters of the names of rivers in the basin, where the new 

species was collected: pl—Plotnikova River, ola—Ola River, bi—Bidzhan River.

Distribution. Known from the type locality in Kamchatka and Magadan Regions, Amur River basin of the 

Russian Far East.

FIGURES 8–12. Parorthocladius plolabius sp. nov., male. 8–9, gonocoxite and gonostylus in dorsal view; 10–12,

hypopygium in dorsal view. 8–9, 11, males from Amur River basin; 11, male from Kamchatka Peninsula; 12, male from 

Magadan Region. Scale bars—50 µm. 
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FIGURES 13–17. Parorthocladius plolabius sp. nov., pupa (13) and larva of fourth instar (14–17). 13, tergites I–VIII and anal 

segment of male; 14–15, mentum; 16, mandible; 17, antenna. Scale bars: Fig. 13—200 µm; Figs. 14–17—20 µm.

Parorthocladius tyurkini Makarchenko et Makarchenko, sp. nov.

(Figs. 18–28)

Material. Holotype: adult male, extracted from mature pupa, Russian Far East, Chukotka Autonomous Okrug, 

Iul’tinsky District, Egvekinot Village region, unnamed stream of Seutakan Lake basin, 20.VII. 1976, leg. E. 

Makarchenko. Paratypes: 4 mature pupae (males) and 2 larval skins, same data as holotype.
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Adult male (n=2). Total length ca 3 mm. 

Head. Eyes pubescent. Temporal setae 9–10, including 5–6 verticals and 3–4 postorbitals. Clypeus with 11 

setae. Antenna with 13 flagellomeres and well developed plume; AR 0.69–0.73. Palp with 5 palpomeres. Length of 

distal 4 palpomeres (in µm): 40, 72, 64, 100 (n=1). 

FIGURES 18–28. Parorthocladius tyurkini sp. nov., male (18–23), pupa (24) and larva of fourth instar (25–28). 18,

hypopygium in dorsal view; 19, inferior volsella; 20–21, anal point; 22, gonocoxite and gonostylus in dorsal view; 23,

gonostylus; 24, tergites I–IV; 25, mentum; 26, mandible; 27, antenna; 28, premandible. Scale bars: Figs. 18–23—50 µm; Fig. 

24—200 µm; Figs. 25–28—20 µm. 
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Thorax. Scutum with 3 dark brown stripes in lighter background. Antepronotum with 1–2 lateral setae. Dc 7–

8; Pa 4; scutellum without setae.

Wing. Not spread.

Legs. LR
1
 0.62.

Hypopygium (Figs. 18–23). Tergite IX and anal point with 28–38 setae. Anal point 20–24 µm long and 16–20 

µm wide near apex. Laterosternite IX with 1–2 setae on each side. Transverse sternapodeme 92–100 µm long, with 

triangular oral projections. Virga absent. Gonocoxite 252–304 µm long; dorsal and ventral parts of inferior volsella 

triangular or rounded-triangular, both covered with microtrichia and setae (Figs. 18–19, 22). Superior volsellae 

absent. Gonostylus 104–116 µm long, without crista dorsalis (Fig. 23); megaseta 12 µm long. 

Pupa (n=5). Total length 2.9–3.1 mm. Colouration brown. Exuviae brownish, transparent. 

Cephalothorax. Frontal apotome without tubercles and frontal setae. Thoracic horn absent but present pore and 

3 precorneals (length in µm ): Pc
1
 32, Pc

2
 28–32, Pc

3
 24; precorneals weak and hair-like, arranged one behind the 

other. Distance between Pc
1
 and Pc

2
 14–28 µm; distance between Pc

2
 and Pc

3
 6–34 µm. Antepronotum with 2 

middle setae and 1 lateral seta. Dorsal surface of mesonotum rugose, in anterior 1/3 with row of pointed tubercles. 

Three dorsocentrals hair-like; distance between Dc
1
 and Dc

2
 148 µm; between Dc

2
 and Dc

3
 10–22 µm.

Abdomen. Tergite I without shagreen. Tergite II with group of small spinules at posterior margin or sometimes 

naked. Tergite III with posterior and anterior groups of spinules; posterior group wider and with larger spinules 

than in anterior part; between these groups shagreenation with very rare spinules. Shagreenation of tergites IV–VII 

same or similar to that of tergite III but areas of shagreen more extensive and broader, anterior and posterior groups

interconnected as shown in Fig. 24. Tergite VIII with strip of small spinules along posterior edge and with group of 

spinules in anterior half of tergite. Sternites I–IV, VIII–IX without shagreen. Sternites V–VI with small spinules in 

antero-median part and with stripe of spinules in posterior part. Sternite VII with sparse spinules in antero-median 

part. Segment I with 2 pairs of lateral setae, segments II–VIII with 3 pairs of lateral setae; all lateral setae short and 

hair-like. Anal lobe 260–296 µm long. Male genital sac overreaching anal lobe. Anal macrosetae 80–88 µm long. 

Anal macrosetae length/anal lobe length 0.30–0.31.

Fourth instar larva (2 larval skins). 

Head. Head capsule dark brown. S
I–IV

 of labrum simple and hair-like. Pecten epipharyngis consisted of 3 scales. 

Premandible 64 µm long, in apical part expanded and rounded, with 1 tooth (Fig. 28). Antenna with 5 segments, 

length of segments 1–5 (in µm): 48 : 16 : 5 : 8–9 : 6–7; segment 3 shorter than segment 4; three ring organs in 

proximal 1/4 of basal segment; apex of segment 2 with stylus 8 µm long; lauterborn organs weak or absent; blade 

ending at apex of segment 5 (Fig. 27); AR 1.33. Mandible 92–96 µm long, with 3 equal inner teeth and 1 apical

tooth; seta subdentalis long and strong, with pointed apex (Fig. 26). Mentum with broken apical part and 4 pairs of 

lateral teeth. Beard of ventromental plates consisted of a tuft of long setae (Fig. 25). Procercus 8 µm long and 16–

20 µm wide, with 2 short lateral setae and 6 apical setae 220–260 µm long. Body segments only with simple setae. 

Diagnostic characters. See the keys.

Remarks. In this paper, we did not plan the revision of all species of the genus Parorthocladius, but studying 

the larvae of P. tyurkini indicate that all abdominal setae are simple. Consequently, the generic diagnosis (Cranston 

et al. 1983; Andersen et al. 2013) should be complemented with this character.

Etymology. The species is named in memory of Anatoly Tyurkin, for his help in accommodation and 

collecting the material in the Seutakan Lake of the Chukchi Peninsula.

Distribution. Known from the type locality in Seutakan Lake basin of Chukotka Region, the Russian Far East. 

Parorthocladius sp. 1

(Figs. 29–32)

Material: 1 pupa with larval skin, Primorye Territory, Terneisky District, Sikhote-Alin’sky State Nature Reserve, 

Zimoveiny Stream of Serebrianka River basin, 23.VIII. 2006, leg. O. Zorina.

Pupa (n=1). Colouration dark brown. 

Cephalothorax. Frontal apotome without tubercles and frontal setae. Thoracic horn 52–56 µm long, 24 µm 

wide, oblong-rounded, transparent and naked (Figs. 29–30). Pore and 3 precorneals placed near thoracic horn (Fig. 

29). Distance between Pc
1
 and Pc

2
 52–80 µm; distance between Pc

2
 and Pc

3
 12–24 µm. Antepronotum with 2 
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middle setae and 1 lateral seta. Dorsal surface of mesonotum rugose, with 1–2 rows of pointed tubercles. Three 

hair-like dorsocentrals; distance between Dc
1
 and Dc

2
 136–140 µm; between Dc

2
 and Dc

3
 14–24 µm.

FIGURES 29–32. Parorthocladius sp.1, pupa (29–31) and larva of fourth instar (33). 29, thoracic horn and precorneals; 30,

thoracic horn; 31, tergites II–IV; 32, antenna. Scale bars: Figs. 29–30—50 µm; Fig. 31—200 µm; Fig. 32—20 µm.

Abdomen. Tergite I missing. Tergite II with two spots of small spinules in anterior part. Tergite III with two 

spots of small spinules in anterior part and two spots in posterior part. Tergite IV–V with two spots of small 

spinules in anterior part and with transverse stripe of larger spinules at posterior edge; spinules sparse between 

anterior and posterior shagreen (Fig. 31). Shagreenation of tergite VI as on tergites IV–V but size of spinules in 

anterior part almost equal to that of posterior part. Tergites VII–VIII with anterior and posterior stripes of spinules 

of almost equal size. Sternites without shagreen. Segments II–VIII with 3 pairs of short and hair-like lateral setae. 

Male genital sac overreaching anal lobe. Anal lobe length 216 µm. Anal macrosetae 92 µm long. Anal macrosetae 

length/anal lobe length 0.42.

Fourth instar larva (1 larval skin). Head. Head capsule dark brown. S
I–IV

 of labrum simple and hair-like. 

Pecten epipharyngis consisted of 3 scales. Premandible ca 60 µm long, with 1 tooth. Antenna with 5 segments, 

length of segments 1–5 (in µm): 49–50 : 15–16 : 6 : 8 : 5; segment 3 shorter than segment 4; large ring organs in 

proximal 1/4 of basal segment; apex of segment 2 with stylus; lauterborn organs well developed; blade ending at 

apex of segment 5 (Fig. 32); AR 1.37–1.43. Mandible 92–96 µm long, with 3 equal inner teeth and 1 apical tooth. 

Mentum with broken apical part and 4 pairs of lateral teeth. Procercus with 2 short lateral setae and 6 apical setae 

224–480 µm long. Body segments with 6 pairs of branched setae. 

Remarks. Among all species of the genus Parorthocladius recorded from the Far East this is the only pupa 

having the thoracic horn, which is similar to that of P. nudipennis. However, shagreenation of tergites and sternites 

of these two species is different. Larva is similar to those of other known species and can be separated only on the 

basis of antennal characters (see key above).

Distribution. Known from Primorye Territory of the Russian Far East.
MAKARCHENKO & MAKARCHENKO 422  ·  Zootaxa 3974 (3)  © 2015 Magnolia Press



Acknowledgments

We thank all collectors for making the material available to us. We wish also to acknowledge Dr. Martin Spies for 

sending us copies of hard-to-reach taxonomical articles and Dr. Wojciech Giłka for editing of English. 

References

Andersen, T., †Sæther, O.A., Cranston, P.S. & Epler, J.H. (2013) 9. The larvae of Orthocladiinae (Diptera: Chironomidae) of 

the Holarctic Region – Keys and diagnoses. Insect Systematics & Evolution, 66 (Supplement), 189–385.

Ashe, P. & O’Connor, J.P. (2012) A World Catalogue of Chironomidae (Diptera) Part 2. Orthocladiinae. Irish Biogeographical 

Society & National Museum of Ireland, Dublin, 469–968.

Baranov, V.A. (2011) New and rare species of Orthocladiinae (Diptera: Chironomidae) from the Crimea, Ukraine. Vestnik 

Zoologii, 45 (5), 405–410. 

http://dx.doi.org/10.2478/v10058-011-0026-1

Brundin, L. (1956) Zur Systematik der Orthocladiinae (Diptera, Chironomidae). Report of the Institute of Freshwater Research, 

Drottningholm, 37, 5–185.

Cranston, P.S., Oliver, D.R. & Sæther, O.A. (1983) The larvae of Orthocladiinae (Diptera, Chironomidae) of the Holarctic 

Region – Keys and diagnoses. Entomologica scandinavica, 19 (Supplement), 149–291.

Dorier, A. (1933) Les metamorphoses de quelques Orthocladiinae recueillisen Dauphine. Travaux du Laboratoire 

d’Hydrobiologie de Grenoble, 25, 191–202.

Kieffer, J.J. & Thienemann, A. (1908) Neue und bekannte Chironomiden und ihre Metamorphose. Zeitschrift 

für Wissenschaftliche Insektenbiologie, 4, 1–286.

Langton, P.H. & Visser, H. (2003) Chironomidae exuviae. A key to pupal exuviae of the West Palaearctic Region. World Biodiv. 

Datab. ETI, Amsterdam. [CD-ROM Series]

Liu, Y.D. & Wang, X. (2005) A review of the genus Parorthocladius Thienemann from China (Diptera: Chironomidae: 

Orthocladiinae). Zootaxa, 802, 1–8.

Makarchenko, E.A. (1985) Chironomids of the Soviet Far East. Subfamilies Podonominae, Diamesinae and Prodiamesinae 

(Diptera, Chironomidae). DVNC AN SSSR Press, Vladivostok, 208 pp. [in Russian]

Makarchenko, E.A. & Makarchenko, M.A. (2011) Fauna and distribution of the Orthocladiinae (Diptera: Chironomidae) of the 

Russian Far East. In: Wang, X., Liu, W. (Eds.), Contemporary chironomid studies. Proceedings of the 17th International 

Symposium on Chironomidae. Nankai University Press, Tianjin, pp. 107–125.

Oliver, D.R., Dillon, M.E. & Cranston, P.S. (1990) A catalog of Nearctic Chironomidae. Research Branch, Agriculture 

Canada, Publication 1857/B, 1–89.

Pankratova, V.Ya. (1970) Larvae and pupae of the midges of the subfamily Orthocladiinae (Diptera, Chironomidae = 

Tendipedidae) of the USSR fauna. Key to the USSR fauna, published by Zoological Institute of the USSR Academy of 

Sciences, 102, 1–344. [Leningrad, Nauka, in Russian]

Roback, S.S. & Coffman, W.P. (1987) Results of the Nepal Alpine Zone Research Project, Chironomidae (Diptera). 

Proceedings of the Academy of Natural Sciences of Philadelphia, 139, 87–158.

Rossaro, B. (1978) Contributo alla conoscenza dei generi Orthocladius, Parorthocladius e Synorthocladius. Rassegna delle 

specie catturate sinora in Italia. Bollettino della Società entomologica italiana, 110, 181–188.

Sæther, O.A. (1980) Glossary of chironomid morphology terminology (Diptera, Chironomidae). Entomologica scandinavica, 

14 (Supplement), 1–51.

Serra-Tosio, B. (1981) Contribution a l’étude du genre Parorthocladius Thien. (Diptera, Chironomidae). Bulletin de la Société 

Entomologique de France, 86, 217–223.

Schmid, P.E. (1993) A key to the larval Chironomidae and their instars from Austrian Danube region streams and rivers with 

particular reference to a numerical taxonomic approach. Part I. Diamesinae, Prodiamesinae and Orthocladiinae. Wasser 

und Abwasser, 3/93 (Supplement), 1–514.

Thienemann, A. (1935) Chironomiden-Metamorphosen. X. "Orthocladius-Dactylocladius" (Diptera). Stettiner Entomologische 

Zeitung, 96 (2), 201–224.

Yamamoto, M. (2004) A catalog of Japanese Orthocladiinae (Diptera: Chironomidae). Makunagi/Acta Dipterologica, 21, 1–

121.

Yamamoto, M. (2011) A new species of Parorthocladius Thienemann (Diptera: Chironomidae) from Toyama Prefecture, 

Honshu, Japan, with distributional data of some chironomid species. Bulletin of the Toyama Science Museum, 34, 31–36.
 Zootaxa 3974 (3)  © 2015 Magnolia Press  ·  423A REVIEW OF THE GENUS PARORTHOCLADIUS


	Abstract
	Introduction
	Material and methods
	Genus: Parorthocladius Thienemann
	Key to species of Parorthocladius Thienemann from the Russian Far East
	Parorthocladius lazovskiensis Makarchenko et Makarchenko, sp. nov.
	Parorthocladius plolabius Makarchenko et Makarchenko, sp. nov.
	Parorthocladius tyurkini Makarchenko et Makarchenko, sp. nov.
	Parorthocladius sp. 1
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


