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Abstract

Additions and corrections to the diagnosis of the genus Linevitshia for male adult, pupa and larva are given, and systematic 

position of the genus is discussed. Illustrated redescription of adult male and first description of 4th instar larva of L. prima 

Makarchenko from Amur River basin are provided. Comparison of data based on a new material with those of L. yezoensis

Endo showed that the latter name is a junior synonym of L. prima. The species-specificity of L. prima COI sequences is 

analyzed and the sequences are presented as diagnostic characters—molecular markers of L. prima.
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Introduction

The genus Linevitshia Makarchenko was established for L. prima Makarchenko, the species described from the 

southern part of Russian Far East (Makarchenko 1987). First, the genus was placed in the subfamily Podonominae, 

partly due to the incompletely developed wing vein R
2+3

 in the freshly emerged specimens originally described. 

Later, however, K. Endo collected very similar midges in Hokkaido with distinct R
2+3

. The male genitalia of these 

Japanese specimens differ slightly from L. prima, thus were described as L. yezoensis Endo, 2007, and 

consequently, the genus Linevitshia was provisionally transferred from the Podonominae to the Diamesinae (Endo 

et al. 2007). It was shown also that the genus Linevitshia and Protanypus Kieffer are closely related based on adult 

morphology, namely by complex of setae on pronotum (median and lateral Aps present) and mesonotum—Ac and 

Dc stripes connected in base, setae present on PAII and EII, and the presence of setae on alula of wing in adult 

males. This opinion was supported after examination of pupal morphology of L. yezoensis later (Makarchenko & 

Endo 2009). 

In April 2014 we have got new materials consisted of adult males, pupae and larvae of L. prima from Amur 

River basin, including some males and larvae treated in DNA barcoding analysis. Characters of the Linevitshia

larva, here described for the first time in the genus, confirm close relations to those of Protanypus, as was shown

earlier for pupae and adults (Makarchenko & Endo 2009). Comparison of data based on a new material with those 

of L. yezoensis showed that the latter must be synonymized with L. prima. Additions and corrections to diagnoses 

for male adults, pupa and larva of the genus Linevitshia are also given, and systematics of the genus is discussed. 

The species-specificity of L. prima COI sequences is shown. These sequences could be used in future as diagnostic 

characters—molecular markers of L. prima.
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Material and methods

The larva, pupa and adult specimens of L. prima were associated by rearing larvae individually to the mature pupae 

and from the pupae to adults. The terminology follows Sæther (1980). The material was preserved in 96% ethanol 

for DNA-analysis and in 70% ethanol for further study of morphology and slide-mounting, following the methods 

by Makarchenko (1985). The material is deposited in the Institute of Biology and Soil Sciences, Far East Branch of 

the Russian Academy of Sciences, Vladivostok, Russia (IBSS FEB RAS).

For the sequence reaction one adult male and three larvae of L. prima were used. Reference DNA sequence 

database, based on partial sequenced from mitochondrial COI gene were obtained by preparing a 30 µl total DNA 

extract from body of insect using the Invitrogen (Invitrogen corp, Carlsbad, CA, 2007) protocol. The primers for 

amplification of the 686 bp fragment were LCO1490 (5’-GGTCAACAAATCATAAAGAT ATTGG-3’) and 

HCO2198 (5’-TAAACTTCAGGGTGACCAAAAAATCA-3’), obtained from Folmer et al. (1994). PCR reaction 

for this fragment was run in total volume of 10 µl with 5 µl Go Taq Green Master Mix (Promega corp, Madison, 

WI, USA), 0.5 µl of each primer (100 ng/µl), 3 µl nuclease-free water and 1 µl of total DNA. The PCR thermal 

regime consisted of one cycle of 1 min at 94 ° C; five cycles of 1 min at 94 °C, 1.5 min at 45 °C and 1.5 min at 72 

° C; 35 cycles of 1 min at 94 °C, 1.5 min at 50 °C and 1 min at 72 °C and a final cycle of 5 min at 72 ° C, according 

to the PCR conditions in P.D.N. Hebert et al., 2003. Each fragment was purified using ethanol precipitated, air-

dried and cycle sequenced on an ABI 3130x (Applied Biosystems) automated sequencer using BigDye terminator 

v3.1 cycle kit methods. Forward and reverse sequences were aligned and manually edited in MEGA 5.1 (Tamura et 

al. 2011). All sequences obtained in this study have been submitted to Gen-Bank (KJ857066–KJ857069).

Genus Linevitshia Makarchenko

Linevitshia Makarchenko, 1987: 205.

Linevitshia Makarchenko: Brundin 1989: 27, Fig. 4.3; Sæther et al. 2000: 134, Fig. 144; Ashe & O’Conner 2009: 292.

Type species: Linevitshia prima Makarchenko, 1987, by original designation and monotypy.

Generic diagnosis (emended). Adult male. Small to middle sized, up to 4.5 mm. Antenna with 13 flagellomeres. 

AR about 1. Eyes reniform, slightly pubescent. Clypeus without setae. Antepronotum with U-shaped notch in 

frontal view. Antepronotals in separate median and lateral clusters, the acrostichal and dorsocentral stripes 

connected posteriorly. Posterior anepisternum II and epimeron II with setae. Wing with setae on squama, alula and 

veins R, R
1
, R

4+5
; membrane without macrotrichia; R

2+3 
indistinct; costa extends beyond R

4+5
. Tergite IX without 

anal point. Gonocoxite simple, inferior and superior volsellae reduced. Sternapodeme broadly arched; 

phallapodeme long; aedeagal lobe large, forked distally. Gonostylus in distal part with long and strong setae and 

1–4 apical megasetae (Figs. 1–7, 24, 25).

Pupa. Middle sized, up to 4.7 mm. Exuviae yellow or brownish-yellow. Frontal short hair-like setae present on 

frontal apotome. Frontal apotome slightly granulated or smooth, without tubercles or warts (Fig. 8). Antepronotum 

with 3 median and 2 lateral antepronotals. Thoracic horn absent. Four precorneals present. Tergites and sternites 

I–VIII with slender shagreen better visible in lateral parts. Tergites III–VII and sternites III–VII with posterior 

transverse row of large and more dark thorn-like spines; size of these spines on tergites and sternites subequal 

(Figs. 9, 26); tergite VIII also with posterior row but small spines. Posterior margin of sternite VIII with long and 

triangular, apically rounded caudal lobe (male) (Fig. 10) or with 2 short and rounded caudal lobes (female) (Fig. 

11). Abdominal setation: tergites I–VII with 5 D setae, some setae moved to lateral part; VIII with 2 D setae. 

Segments I with 2 L setae, II–VIII with 4 L setae. Anal lobe with 3 strong needle-shaped anal macrosetae and 2 

very short and hair-like lateral setae (not well visible in all specimens); median setae and apical tubercle absent 

(Figs. 10–11). Male genital sac not extended beyond the anal lobe.

Larva, 4th instar. Size up to 7 mm. Head capsule with numerous pale, long, simple or divided into 2–3 branches 

setae; postoccipital margin without or with weak ventrolateral, posteriorly-directed projections, absent in some 

case (Figs. 13–14). Antenna with 4 segments; segment 3 non-annulate; style longer than segment 3 (Fig. 23). 

Labral setae S
I
 long and divided into some branches; lamellae consisting of a semicircular row of broad, 

overlapping scales some of which apically serrate (Fig. 18). Pecten epipharyngis consists of 3 coarsely long and 

pointed scales. Premandible narrow, with 6 inner teeth; lateral spine absent (Fig. 17). Mandible with long apical 
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tooth and 4 subequal teeth; seta subdentalis reduced; seta interna with some simple branches (Fig. 19). Mentum 

with 3 pairs of lateral teeth and wide dome-shaped median tooth; ventromental plate small (Figs. 20–21, 27–28). 

Maxillary palp longer than wide. M appendage of the premento-hypopharyngeal complex deeply divided into 

lamellae (Figs. 22, 27). Abdominal setae short and thin, pale. Procercus longer than wide, bearing 5–6 anal setae. 

Anterior and posterior parapods separate, each bearing an apical group of irregularly placed claws. 

Comments. After having analyzed all the data on adults, pupae and larvae the genus Linevitshia can now be 

assigned in the tribe Protanypodini, so far represented by the only genus Protanypus Kieffer. Main differences

between these genera are given in the key below.

Key to genera of the tribe Protanypodini Brundin

Adult males

1. Thorax with setae on median and posterior anepisternum II, epimeron II and preepisternum. Gonocoxite strongly produced 

distal to gonostylus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Protanypus Kieffer

- Thorax with setae only on posterior anepisternum II and epimeron II. Gonocoxite not produced distal to gonostylus  . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Linevitshia Makarchenko

Pupae

1. Thoracic horn present. Frontal setae present on prominent cephalic tubercles on frontal apotome. Tergites and sternites without 

posterior transverse row of thorn-like spines. Anal lobe with 7–13 anal macrosetae, some of them lamelliform . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Protanypus Kieffer

- Thoracic horn absent. Frontal setae present on frontal apotome. Tergites and sternites III–VIII with posterior transverse row of 

dark thorn-like spines. Anal lobe with 3 strong needle-shaped anal macrosetae . . . . . . . . . . . . . . . . .  Linevitshia Makarchenko

Larvae 

1. Head capsule with numerous closely-spaced short simple setae; postoccipital margin with long ventrolateral, posteriorly-

directed projections on each side (Fig. 12). Labral setae S
I
 short and simple. Mandible with long apical tooth and 5 small inner

teeth; seta interna absent. Anterior margin of middle 2/3 of mentum without teeth; 2 pairs of extreme lateral teeth present . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Protanypus Kieffer

- Head capsule with numerous pale and long simple or divided into 2–3 branches setae; postoccipital margin without or with 

weak ventrolateral, posteriorly-directed projections (Figs.13–14, 16, 28). Labral setae S
I
 long and divided into some branches 

(Fig. 18). Mandible with long apical tooth and 4 subequal inner teeth; seta interna with some simple branches (Fig. 19). Men-

tum with 3 pairs of lateral teeth and wide dome-shaped median tooth (Figs. 20–21) . . . . . . . . . . . . .  Linevitshia Makarchenko

Descriptions and taxonomic notes

Linevitshia prima Makarchenko

(Figs. 1–28)

Linevitshia prima Makarchenko, 1987: 207, Fig. 1; Brundin 1989: 27, Fig. 4.3; Sæther et al. 2000: 134, Fig. 144; Ashe & 

Connor 2009: 292.

Linevitshia yezoensis Endo in Endo, Makarchenko & Willassen, 2007: 93, Figs 1–4, 7–13; Ashe & Connor 2009: 292. Syn. 

nov.

New material examined. Far East of Russia. Jewish Autonomous Region, Obluchie District: 2 males, 1 pupa, 2 

larvae, Fedotkin Spring of Bidzhan River basin (Amur River basin), N 48º38'409'', E 131º37'217'', 5.IV. 2014, leg. 

E. Makarchenko; 8 males, 6 pupal exuviae, 12 larvae of fourth instar, the same data except Lopatinskyi Spring, N 

48º37'810'', E 131º39'114'', 7.IV. 2014, leg. E. Makarchenko. Kunashir Island (Kurile Islands), 3 larvae, unnamed 

stream of Kipiashee Lake, N 43°51'521", E 145°29'530", 28.VII. 2013, leg. D. Palatov.

Description. A detailed description of the adult male based on specimens from Japan is given by Endo et al. 

(2007) but due to slight differences found, we present a complemented redescription on the basis of the material 

from the Amur River basin.

Adult male (n = 4, except when otherwise stated). 

Total length: 3.8–4.3 mm. Wing length 3.2–3.3 mm. Total length/wing length 1.4–1.5. Coloration: body largely 

brown to dark brown; head and thorax grayish.
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Head. Antenna with 13 flagellomeres and well-developed plume; ultimate flagellomere with 1–2 subapical 

setae 34–36 µm long. AR 1.10–1.25. Temporal setae: 0–1 weak and short inner verticals and 3–5 stronger 

postorbitals. Length of palpomeres 1–5 (µm): 40–48, 79–84, 146–152, 168–180, 240–272. 

Thorax. Antepronotum with 2–3 dorsal and 8–14 lateral setae. Acrostichals 17–19, dorsocentrals 17–18, 

prealars 8–10, supralars 3, and scutellars 14–17. Posterior anepisternum II with 4–6 setae. Epimeron II with 8 setae.

Wing. Width 0.56–0.80 mm. Costa produced beyond R
4+5 

on 70–72 µm. Anal lobe developed, round. 

Brachiolum with 3–5 setae. R with 24–29 setae, R
1
 with 9–15 setae, R

4+5
 with 2–5 setae subapically. Alula with 4–6 

setae. Squama with 25–31 setae.

FIGURES 1–7. Linevitshia prima Makarchenko, male. 1, hypopygium in dorsal view (Hokkaido, Japan); 2, 4, gonostylus in 

various aspects (holotype, Frolovka River, Primorye Territory, Russia); 3, 5–7, gonocoxite and gonostylus from Hokkaido, 

Japan (3, 5) and from Amur River basin, Russia (6–7). Scale bars: 50 µm.
 MAKARCHENKO & SEMENCHENKO358  ·  Zootaxa 3872 (4)  © 2014 Magnolia Press



FIGURES 8–11. Linevitshia prima Makarchenko, pupa. 8, frontal setae on frontal apotome; 9, tergites III–IV; 10, sternite VIII 

and anal segment in dorsal view, male; 11, sternite VIII and anal segment in dorsal view, female. Scale bars: Fig. 8: 50 µm; 

Figs. 9–11: 200 µm.

Legs. Spurs of fore tibia 88–96 µm, of middle tibia 72–96 and 72–80 µm, of hind tibia 90–100 and 64–84 µm 

long. Hind tibial comb composed of 12–14 setae. Fore leg with 1 apical pseudospur on ta
1
; mid and hind legs with 

2 apical pseudospurs on ta
1
 and ta

2
. Sensilla chaetica absent. ta

4
 cylindrical, ta

5
 slightly curved. Pulvilli small. Tip of 

claws serrate, with about 5 teeth. Lengths and proportions of legs as in Table 1.

Hypopygium (Figs.1–7, 24–25). Tergite IX with 11–18 setae. Anal point absent. Laterosternite IX with 8–13 

setae. Gonocoxite 240–256 μm long. Sternapodeme broadly arched, 180–216 μm long and 36 μm wide. 

Phallapodeme 100–132 μm long; aedeagal lobe large, forked distally. Gonostylus 112–124 μm long; in distal part 

with long, strong setae and 1–2 apical megasetae 8–16 μm long. HR 1.94–2.29.

Pupa. Specimens from the Amur River basin do not differ from those described from Japan (Endo et al. 2007).

Fourth instar larva (n=6). 

Total length 6.4–7.1 mm.

Coloration brownish; head capsule light yellow with postoccipital margin black and mandible dark brown or 

black in apical part; procercus light-yellow. 
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FIGURES 12–17. Larva of Protanypus sp. (12) and Linevitshia prima Makarchenko (13–17). 12, 13—head, in ventral view; 

14, head, in dorsal view; 15, apical part of head setae; 16, branched head setae; 17, labrum. Scale bars: Figs. 15: 20 µm; Figs. 

16–17: 50 µm. Fig. 12 after Oliver & Roussel (1983).

Head capsule 560–576 µm long and 360–440 µm wide; postoccipital margin narrow. Some setae of head with 

divided apex (Fig. 15). Labral setae S
I 
long, divided into 6–8 unequal sized branches. Lamellae consisted of a semi-

circular row of broad, overlapping scales apically serrate (Fig. 18). Premandible narrow, with 6 inner teeth (Fig. 

17). Length of antennal segments (µm): 62–64, 17, 3–4, 8. Longest branch of antennal blade 267 µm long, shorter 

branch 217 µm long. AR 2.17–2.38. Mandible with apical tooth in 1.5–1.6 times longer of combined width of inner 
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teeth; seta interna with 3 simple branches (Fig. 19). Mentum with 3 pairs of lateral teeth and wide dome-shaped 

median tooth; ventromental plate small (Figs. 20–21). Maxillary palp 2–2.5 times longer than wide, with 5 short 

setae in apical part and 4–5 short setae laterally, basally with ring organ. M appendage of premento-

hypopharyngeal complex with 2 median lamellae and 6–8 pairs of lateral lamellae (Figs. 22, 27). Abdominal setae 

short and thin, pale. Procercus 2–2.5 times longer than wide, bearing 5–6 apical setae. 

FIGURES 18–23. Linevitshia prima Makarchenko, larva. 18, labral lamellae and S
I
; 19, mandible; 20, mentum of 4th instar 

larva; 21, mentum of 3rd instar larva; 22, M appendage of premento-hypopharyngeal complex; 23, antenna. Scale bars: Figs. 18, 

23: 20 µm; Figs. 19–22: 50 µm.

Taxonomic notes. In the remarks to description of Linevitshia yezoensis we wrote that “males of L. yezoensis

differ from L. prima in the shape of gonostylus and the sternapodeme. L. yezoensis has one apical megaseta 

whereas L. prima has three to four” (Endo et al. 2007). Additional study of L. prima holotype, Japanese material of 

L. yezoensis and the new material of L. prima from Amur River basin showed that shape of transverse 

sternapodeme of males from all populations are very similar or the same. In the holotype (freshly emerged male 

specimen), apical part of sternapodeme was not good visible. Shape of the hypopygial gonostylus from all 

populations are also very similar or the same and depends on its position on slides. Some males of L. yezoensis

from Hokkaido have 2 megasetae on gonostylus (Fig. 3), whereas specimens of L. prima from Amur River basin 
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have 1–2 megasetae (Figs. 6–7). All other features of adult males of known populations of Linevitshia completely 

overlap, justifying the presently proposed synonymization of Linevitshia yezoensis Endo and Linevitshia prima

Makarchenko.

FIGURES 24–28. Linevitshia prima Makarchenko, adult male (24–25), pupa (26) and larva (27–28). 24–25, hypopygium in 

dorsal view from Amur River basin (24) and Hokkaido (25); 26, abdomen of pupa in lateral view; 27, mentum and of 

premento-hypopharyngeal complex; 28, head in ventral view.
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TABLE 1. Lengths (in µm) and proportions of leg segments of Linevitshia prima Makarchenko, male (n = 4).

continued.

Results of DNA barcoding

The final alignment of the COI gene yielded 686 bp for 4 individuals of L. prima that were 4 haplotypes. The 

nucleotide composition of the studied sequences of L. prima COI gene fragments deviated from an equilibrium 

one, comprising 25.8 % of A, 36.6 % of T, 20.0 % of C, and 17.6 % of G. Total pairwise sequence divergence 

within L. prima ranged from 0.0015 to 0.0029, which is based on three nucleotide substitutions. All the 

substitutions were synonymous transitions (A-G) and observed only in the third codon positions. The HKY 

(Hasegawa, Kishino, & Yano 1985) model was the best-fit in describing the pattern of nucleotide variation in the L. 

prima COI sequences. 

Average intergenus P-distance between L. prima and other genera of the subfamily Diamesinae showed the 

following results: Potthastia Kieffer (JF287767)—15.9%, Pseudodiamesa Goetghebuer (JF764760, JF764764, 

JF764771)—16.7%, Pagastia Oliver (JF287653)—17.2%, Diamesa Meigen (AB704934)—17.4%, Sympotthastia

Pagast (JF288065)—18.2%. High differences between the groups can argue genus independence of Linevitshia 

(Ekrem et al. 2007). 

Distribution and biology. East Palaearctic species, known from Japan, China and the Russian Far East 

(Kunashir Island, Primorye Territory, Amur River basin) (Wang 2000, Endo et al. 2007, Ashe & Connor 2009).

Pupae and larvae from Amur River basin were collected in springs with water temperature 5–7°C, from gravel and 

stones covered with moss Brachythecium rivulare Bruch et al. Larvae in Kunashir Island were collected from small 

stones covered with moss in spring with water temperature 2°C.

Acknowledgments

We are grateful to Dmitry Palatov from Moscow University for making material available to us and to Valery 

Loktionov for help in preparing selected photographs. 

Investigation was partly supported by grants from the Presidium Far East Branch of the Russian Academy of 

Sciences N 14-III-D-06-001 and N 12-I-P30-01. 

References

Ashe, P. & O'Connor, J.P. (2009) A World Catalogue of Chironomidae (Diptera). Part 1. Buchonomyiinae, Chilenomyiinae, 

Podonominae, Aphroteniinae, Tanypodinae, Usambaromyiinae, Diamesinae, Prodiamesinae and Telmatogetoninae. Irish 

Biogeographical Society & National Museum of Ireland, Dublin, 445 pp.

Brundin, L. (1989) 4. The adult males of Podonominae—Keys and diagnoses. Entomologica scandinavica, 34 (Supplement), 

23–36.

Ekrem, T., Willassen, E. & Stur, E. (2007) A comprehensive DNA sequence library is essential for identification with DNA 

fe ti ta
1

ta
2

ta
3

P
1

1168–1336 1376–1520 960–1069 451–518 301–351

P
2

1152–1269 1269–1403 560–618 304–359 217–251

P
3

1376–1503 1664–1787 832–935 464–534 272–301

ta
4

ta
5

LR BV SV

P
1

200–288 150–160 0.68–0.70 2.74–3.28 2.65–2.76

P
2

142–150 134–150 0.44–0.46 3.67–4.12 4.20–4.34

P
3

167–184 150–167 0.50–0.52 3.56–3.61 3.52–3.65
 Zootaxa 3872 (4)  © 2014 Magnolia Press  ·  363REDESCRIPTION OF LINEVITSHIA PRIMA



barcodes. Molecular Phylogenetics and Evolution, 43, 530–542. 

http://dx.doi.org/10.1016/j.ympev.2006.11.021

Endo, K., Makarchenko, E.A. & Willassen, E. (2007) On the systematics of Linevitshia Makarchenko, 1987 (Diptera, 

Chironomidae, Diamesinae), with the description of L. yezoensis Endo, new species. In: Andersen, T. (Ed.), Contributions 

to the systematics and ecology of aquatic Diptera. A tribute to Ole A. Sæther. Caddis Press, Columbus, pp. 93–98.

Folmer, O., Black, M., Hoeh, W., Lutz, R. & Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial 

cytochrome c oxidase subunit I from diverse metazoan invertebrates. Molecular Marine Biology and Biotechnology, 3, 

294–299.

Hasegawa, M., Kishino, H. & Yano, T. (1985) Dating of the human-ape splitting by a molecular clock of mitochondrial DNA. 

Journal of Molecular Evolution, 22, 160–174. 

http://dx.doi.org/10.1007/bf02101694

Hebert, P.D.N., Cywinska, A., Ball, S.L. & deWaard, J.R. (2003) Biological identifications through DNA barcodes. 

Proceedings of the Royal Society of London, B 270, 313–321. 

http://dx.doi.org/10.1098/rspb.2002.2218

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. (1987) New or little known chironomids of Podonominae and Diamesinae (Diptera, Chironomidae) from 

the USSR. In: Sæther, O.A. (Ed.), A conspectus of contemporary studies in Chironomidae (Diptera). Contributions from 

the IXth International Symposium on Chironomidae, Bergen, Norway, 1985. Entomologica scandinavica, 29 

(Supplement), pp. 205–209.

Makarchenko, E.A. & Endo, K. (2009) The description of immature stages of Linevitshia Makarchenko and Sasayusurika

Makarchenko (Diptera, Chironomidae, Diamesinae), with some remarks on taxonomy and systematics of these genera. 

Euroasian Entomological Journal, 8 (Supplement 1), 64–70.

Oliver, D.R. & Roussel, M.E. (1983) The genera of larval midges of Canada. Diptera, Chironomidae. Insects and Arachnids of 

Canada, pt. II. Research Branch, Agriculture Canada, Ottawa, 263 pp.

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

Supplement 14, 1–51.

Sæther, O.A., Ashe, P. & Murray, D.A. (2000) Family Chironomidae. In: Papp, L. & Darvas, B. (Eds.), Contributions to a 

Manual of Palaearctic Diptera (with special reference to the flies of economic importance). Vol. 4. Appendix A. 6. Science 

Herald, Budapest, pp. 113–334.

Tamura, K., Peterson, D., Peterson, N., Stecher, G., Nei, M. & Kumar, S. (2011) MEGA5: Molecular Evolutionary Genetics 

Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and 

Evolution, 28, 2731–2739. 

http://dx.doi.org/10.1093/molbev/msr121

Wang, X. (2000) A revised checklist of chironomids from China (Diptera) In: Hoffrichter, O. (Ed.), Late 20th Century 

Research on Chironomidae: an Anthology from the 13th International Symposium on Chironomidae. Shaker Verlag, 

Aachen, pp. 629–652. 
 MAKARCHENKO & SEMENCHENKO364  ·  Zootaxa 3872 (4)  © 2014 Magnolia Press

http://dx.doi.org/10.1016/j.ympev.2006.11.021
http://dx.doi.org/10.1016/j.ympev.2006.11.021
http://dx.doi.org/10.1007/bf02101694
http://dx.doi.org/10.1007/bf02101694
http://dx.doi.org/10.1098/rspb.2002.2218
http://dx.doi.org/10.1098/rspb.2002.2218
http://dx.doi.org/10.1093/molbev/msr121
http://dx.doi.org/10.1093/molbev/msr121

	Abstract
	Introduction
	Material and methods
	Genus Linevitshia Makarchenko
	Key to genera of the tribe Protanypodini Brundin
	Descriptions and taxonomic notes
	Linevitshia prima Makarchenko
	Results of DNA barcoding
	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


