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are remarkably longer in posterior half of T6. Posterior

margin of left side of epandrium oblique, with bristles

arranged in row on prominent ridge (Fig. 4). Right side of

epandrium with knob-like posteroventral lobe bearing

bristles and curly hairs (Fig. 5). Left side of hypandrium

with small scoop-like process (Fig. 6), right side of

hypandrium simple. Ring of basiphallus somewhat elon-

gated (Fig. 7). Cerci moderately long. Hypoproct some-

what elongated.

Type material. Holotype, k, Russia, Amur Region, Zeya,

30.vii.1978 (A. Shatalkin) (ZMMU).

Gymnophora arcuata (Meigen, 1830)

(Figs 8, 9, 65)

Diagnosis. Mediolaterals differ from adjacent hairs, but

much weaker than bristles on vertex. Notopleural ridge

pale. Costa abruptly thickened before R1, with clear spot.

Wing length of specimens from European Russia 2.9–3.9

mm, that of West European specimens 2.4–3.8. Mean

costal index 0.51, range 0.49–0.54. Mean costal sections

ratio 6.38:1.40:1, range 5.30–7.44:1.06–1.69:1. Left side

of epandrium with small anteroventral lobe (Fig. 8). Left

side of hypandrium with long process, which is greatly

swollen at mid-length (Fig. 9). Female with T4 and T5

entirely absent, sclerotised glands absent. Apex of female

abdomen with paired ventral sclerites, which are some-

what elongate and bear numerous (mean 30, range 24–37)

setae grouped mainly along outer margin of sclerite (Fig.

65). Cerci on average 6.3 times as long as broad, range

6–7.

Type material examined. Lectotype (here designated), l,

rectangle printed label “Museum Paris coll. Meigen”, small disc

“2892 40” and “Meigen” on reverse side [handwritten], rec-

tangle label “Phora arcuata l” [handwritten], rectangle label

“arcuata Becker vidit 1898”, and small green rectangle “98”.

Paralectotype, l, small disc “2892 40” and “Meigen” on reverse

154

Figs 1–3. Thorax and wing details of Gymnophora. 1 – left

face of thorax of G. healeyae, showing dark notopleural ridge; 2

– wing of G. verrucata; 3 – wing base of G. victoria sp. n.

Abbreviations: S – anterior spiracle, M – mesopleuron. Scale:

0.1 m in Figs 1, 3; 1 mm in Fig. 2. (Fig. 1 courtesy of Dr.

R.H.L. Disney)

Figs 4–9. 4–7 – Details of hypopygium of G. amurensis sp. n.: 4 – left face of hypopygium; 5 – right face of epandrium; 6 –

process of left side of hypandrium; 7 – ring of basiphallus; 8–9 – G. arcuata, left face of hypopygium and process of left side of

hypandrium. Scale: 0.1 mm.
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Gymnophora gotoi Brown, 1988

(Figs 14, 15, 38, 51)

Diagnosis. Strong mediolaterals absent. Notopleural

ridge dark. Costa gradually thickened and without a clear

spot. Left side of epandrium with notably drawn posterior

margin and thin and narrow ventral process. Ring of basi-

phallus massive, with small aperture. Left side of hypan-

drium with small broad process. Male cerci somewhat

elongate. Female T7 wedge-shaped, with massive

proximal portion, T8 elongate with somewhat tapered

posterior end and several hairs. Sclerotized glands absent.

Abdominal venter with paired apical sclerites.

Material examined. Russia: 3l, Maritime Territory, 18 km

SE Ussurijsk, Gornotaezhnoe, 17–22.vii.1996 and

28–31.vii.1996 (M. Michailovskaya) (MVM).

Distribution. Russian Far East, Japan.

Gymnophora healeyae Disney, 1980

(Figs 1, 16, 17, 39, 52)

Diagnosis. Mediolaterals developed but clearly shorter

than bristles on vertex, especially in females. Notopleural

ridge dark. Costa abruptly thickened before R1, but

without clear spot. Left side of epandrium with small pos-

teroventral lobe and several bristles along posterior mar-

gin. Left side of hypandrium with prominence. Female

abdomen with T3, but T4 and T5 reduced, abdominal

glands poorly sclerotised, abdominal venter with paired

apical sclerites.

Type material examined. Holotype, 1k, England, Bear Park,

10.viii.1978 (Coulson). Paratypes, 3l, Rowantree Scar, York-

shire, 23.ix.1976 (Coulson), 1l, Salt Lake Quarry, North York-

shire, 1.vii.1977 (Disney), 1l Waskerley Beck, 30.vii.1976

(Coulson). The types housed in CMZ.
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Figs 10–18. 10 – G. fastigiorum, left face of epandrium; 11–13 – G. gornostaevi sp. n.: 11 – left face of epandrium; 12 – right face

of epandrium; 13 – aedeagal complex; 14–15 – G. gotoi, left face of hypopygium and aedeagal complex; 16–17 – G. healeyae, left

face of hypopygium and process of left side of hypandrium; 18 – G. integralis, left face of epandrium. Scale: 0.1 mm. (Figs 14, 15

courtesy of Dr. B.V. Brown, Fig. 16 courtesy of Dr R.H.L. Disney)



Other material examined. England: 1k, 2l, Dun Fell

1700’, 2.viii.1978 (Coulson), 1k, Newby Head, 11.viii.1978

(Coulson) (CMZ).

Distribution. England.

Gymnophora integralis Schmitz, 1920

(Figs 18, 40, 41, 53)

Diagnosis. Mediolaterals at most just little longer than

other hairs on frons in both sexes. Notopleural ridge dark.

Costa with abrupt thickening, enclosing clear spot. Poste-

rior margin of left side of epandrium notably convex and

fringed with bristles and hairs. Left side of hypandrium

with large parallel-sided process. Hypoproct longer than

cerci. Female abdomen with all tergites fully developed, a

pair of sclerotised glands that discharge into a common

chamber, whose opening to the exterior is enlarged and

transversely elongated. Abdominal venter with paired

apical sclerites.

Material examined. Romania: 1l, Banat, env. de-Baine Her-

culane, 6.x.1968 (L. Matile) (MNHN); Russia: 1l, Belgorod

Region, 20–30.iv.1987 (V. Kolyada) (MBM), 32k, 15l, Mari-

time Territory, 18 km SE of Ussurijsk, Gornotayozhnoe,

30.iv–3.vi.1996 (M. Michailovskaya) (MVM). Additionally,

one slide-mounted male from Schmitz’ collection (ZFMK) has

been studied and figured; this slide has no data labels.

Distribution. Europe, Russian Far East, Japan. This may turn

to be transpalaearctic species.

Gymnophora multipinnacula Brown, 1987

(Figs 19, 20, 42, 54)

Gymnophora verrucata Michailovskaya, 1997: 3 non

Schmitz, 1927 (misident.).

Diagnosis. Mediolaterals distinctive but remarkably

smaller than bristles on vertex. Notopleural ridge dark.

Costa with abrupt thickening before R1 and encloses clear

spot. Left side of epandrium with irregular posterior

margin and bristles concentrated in the lower part. Left

side of hypandrium without process. Inner left arm of

aedeagus with five to six peaks, which are clearly visible

on prepared hypopygium. Female abdomen with T3

reduced, T4 and T5 absent, abdominal glands sclerotised

and clearly visible. Abdominal venter with paired apical

sclerites.

Material examined. Russia: 1k, Amur Region, Zeya,

5.vii.1978 (Belov), 1k, Maritime Territory, 40 km SE of

Ussurijsk, 26.viii.1983 (A. Ozerov) (ZMMU), 11k 17l, Mari-

time Territory, 18 km SE of Ussurijsk, Gornotayozhnoe, 25.vii.

and 18–31.viii.1996 (M. Michailovskaya) (MVM). Most of

specimens were caught in copula.

Distribution. Russian Far East, Japan.

Gymnophora nigripennis Schmitz, 1926

(Figs 21, 43, 55, 56, 66, 67)

Diagnosis. Mediolaterals at most just slightly differ

from adjacent hairs. Notopleural ridge dark. Costa gradu-

ally thickened before R1. Posterior margin of left side of

epandrium oblique and has small elaboration. Left side of

hypandrium without process. Male cerci short. Females

with abdominal T4 absent. T3 and T5 developed but

obviously less than T2 or T6, sometimes reduced to stripe

or small patches or developed as semicircular sclerites.

T7 narrow wedge-shaped, T8 elongate triangular to pen-

tagonal. Abdominal venter with single apical sclerite,
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Figs 19–26. 19–20 – G. multipinnacula, left face of epandrium and details of aedeagal complex; 21 – G. nigripennis, left face of

hypopygium; 22–24 – G. pararcuata: 22–23 – let and right faces of epandrium; 24 – process of left side of hypandrium; 25–26 – G.

perpropinqua sp. n., left face of hypopygium and process of left side of hypandrium. Scale: 0.1 mm. (Fig. 21 courtesy of Dr. B.V.

Brown)



bearing fan of long setae and short hairs between them.

Sclerotised glands absent.

Comments. The recognition of this species is probably

the most troublesome in the genus. Females of this spe-

cies demonstrate wide variation of the shape of their ter-

gite 8 (Figs 55, 56) and tergites 3 and 5. The female from

the northern Maritime Territory seems to be the closest to

European specimens, as evidenced by the shape of its

abdominal tergites, the shape of the internal sclerotised

ring, which is not bent, and the straight hairs between the

setae on the apical sclerite of the abdomen. Other speci-

mens from the Far East and China collected by Licent

show other states of these characters. Their T5 developed

as a semicircular sclerite (except for the specimen from

Kamchatka, whose T5 is greatly reduced), the internal

sclerotised ring is more or less bent, and the hairs on the

apical sclerite is not straight but somewhat curly (Fig.

67). Chinese specimen collected by Przewalsky has the

internal sclerotised ring being not bent and straight hairs

on the apical sclerite, besides the semicircular T5. How-

ever, at the present state of knowledge all these differ-

ences seem to be insufficient to put these females as a

separate species now, especially without a confident asso-

ciation with males. Brown (1988) reported some other

unidentified females of G. nigripennis-subgroup from

Japan, and female of G. nepalensis is still unrecognised

(Brown, 1988). On balance, we decided to keep these

doubtful specimens under the name of G. nigripennis, but

the reader should bear in mind that they may in fact

belong to other species.

The female from the Kirov Region has been found to be

filled with fungal hyphae that penetrate the whole body

including the head and legs. This should be of particular

interest, since this specimen was caught alive.

Type material examined. Holotype, l, “Museum Paris coll.

Meigen” [printed], small disc “2875 40” [handwritten], “Phora

nigripennis” [handwritten], “86” [pale bown rectangular label].

The holotype is housed in MNHN.

Other material examined. Russia: 1l, “Gouv. Petrograd,

Tobzhitsa, 30.vi.1934” (Shtakelberg) (ZIN), 1l, Vologda

Region, Kich-Gorodetskij Distr., Sud. Gora village, 22.vii.1999

(Mostovski), 1l, Kirov Region, Yug R., Bolsheromanovo,

4–6.viii.1994 (Mostovski) (MBM), 1l, Amur Region, Zeya,

26.vii.1979 (A. Shatalkin) (ZMMU), 1k, 1l, Kamchatka, Kam-

chatka R., Kamaki settlement, 9.vii.1909 (A. Derzhavin) (ZIN);

China: 1l, “montes Gan-ssu, China occid., Przewalsky,

viii.[18]71” and “77442”, 1l, “Mae eull ting, 1.vii.[19]33,

Licent”, 1l, “Mahochan, 15.vii.[19]18, Kansou O., Licent”

(MNHN).

Distribution. Europe, Far East, China.

Gymnophora pararcuata Brown, 1988

(Figs 22–24, 44, 57)
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Figs 27–35. 27–28 – G. prescherweberae, left face of hypopygium and right side of epandrium from below; 29–30 – G. quarto-

mollis, left face of epandrium and bifurcate process; 31–33 – G. verrucata, left and right faces of epandrium and hypandrium from

below respectively; 34–35 – G. victoria sp. n., left face of epandrium and distiphallus. Scale: 0.1 mm. (Fig. 27 courtesy of Dr.

R.H.L. Disney)
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drium with notch near its tip when viewed from below,

and with bristles arranged in row. Left side of hypan-

drium without process. Cerci short. Female abdomen with

T3–5 reduced, T7 approx. as long as broad, with

numerous setae, T8 narrow wedge-shaped, with concave

sides. Abdominal glands weakly sclerotised. Abdominal

venter with paired apical sclerites, which are small and

somewhat rounded.

Type material examined. Holotype, k, Thuringia, Appfel-

stadter Ried, grassland, 26.ix.1985 (J. Weipert) (CMZ). Para-

types. l, same data as holotype, k, l, same data as holotype

except 1.vii.1985 (CMZ).

Other material examined. Russia: 1l, M. Khekhtsir, 25 km

S of Khabarovsk, 31.viii.1979 (Nartchuk) (ZIN), 6k, Maritime

Prov., 18 km SE Ussurijsk, Gornotaezhnoe, 12–12.vii and

24–26.vii.1996 (M. Michailovskaya) (IBP).

Distribution. Europe, Russian Far East.

Comments. This species was described nearly simulta-

neously from Germany and Russian Far East. The shape

of both left and right sides of the epandrium and the pat-

tern of setation support the newly proposed synonymy.

Gymnophora quartomollis Schmitz, 1920

(Figs 29, 30, 60)

Diagnosis. In males, mediolaterals clearly differ from

adjacent hairs, but at least 2 times weaker than bristles on

vertex, mediolaterals absent in females. Notopleural ridge

dark. Costa gradually thickened before R1. Left side of

epandrium with excavated posterior margin, with three to

four bristles, and with small triangle elaboration on inner

surface. Left side of hypandrium without process. Female

abdomen with T4 absent and T3 reduced, T7 long, nar-

row, triangular, T8 pentagonal. Paired sclerotised glands

absent, apical sclerite single.

Material examined. Ukraine: 1k, 1l, Crimea, Bakhchisaraj

Distr., Sel’bukhra Mt., 5–6.vi.1995 (Kolyada), 1l, same data

except 15.vi.1995, 2l, Crimea, Bakhchisaraj Distr., Nauchnyj

settlement, Kayas-Dzhilga, 23.vi.1995 (Mostovski) (ZMMU),

1k, Crimea, Bakhchisaraj Distr., Aksu-Dere, 25.vi.1995 (Mos-
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Figs 36–49. Female tergite 7 of Gymnophora spp. 36 – G. fastigiorum; 37 – G. gornostaevi sp. n.; 38 – G. gotoi; 39 – G. healeyae;

40 – G. integralis; 42 – G. multipinnacula; 43 – G. nigripennis; 44 – G. pararcuata; 45 – G. perpropinqua sp. n.; 46 – G. prescher-

weberae; 47 – G. victoria sp. n.; 48 – G. sp. A; 49 – G. sp. B; 41 – G. integralis, opening of abdominal glands between T5 and T6.

Scale: 0.1 mm. (Figs 36, 38 courtesy of Dr B.V.Brown, Fig. 39 courtesy of Dr. R.H.L. Disney)
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Gymnophora sp. A

(Figs 48, 62, 70, 71)

Description

Female. Third antennal segment and palpi brown. Palpi

just slightly broadened, hairy, with 3 apical and ventro-

apical bristles, which are 1.5 times as long as maximum

palpus breadth, and with numerous shorter setae disposed

medially, laterally, and ventrally. Mediolaterals just

slightly longer than adjacent hairs. Notopleural ridge

dark. Legs yellow brown. Wing length 3.79 mm. Costal

index 0.53. Costal sections ratio 9.41:1.47:1. Costa gradu-

ally thickened before R1, with unusually long clear spot

before R1, it is narrowed abruptly distad of this spot. Axil-

lary ridge with 3 bristles. Halteres yellow. Abdominal T2

broad trapezoidal, T3–6 absent. Segment 5 with few short

hairs in middle. Segment 6 with numerous hairs on dorsal

face, which are longer along posterior margin; only short

hairs developed in row along posterior margin on ventral

face. T7 wedge-shaped, with irregular sides (Fig. 48),

segment 7 hairy, with hairs being remarkably longer

along posterior margin. S7 not developed. T8 generally

rectangular, with strongly excavated anterior margin and

slightly concave lateral and posterior margins, with

numerous setae, which are somewhat longer on postero-

lateral corners (Fig. 62). Apical sclerites unusually wide

and elongate, with short curly hairs arranged along poste-

rior margin (Fig. 70). Cerci abruptly narrowed at mid-

length (Fig. 71). Abdominal glands small and poorly

sclerotised although clearly visible; gland’s opening

between segments 5 and 6 distinct and bordered anteri-

orly with shagreened area.

Material examined. Russia: 1l, Maritime Territory, Lazo

Reserve, 10.vii.1993 (Belokobyl’sky) (ZIN).

Gymnophora sp. B

(Figs 49, 63, 64)

Description

Female. Third antennal segment and palpi brown. Palpi

not broadened, hairy, with 3 apical and ventro-apical bris-
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Figs 50–63. Female tergite 8 of Gymnophora spp.   50 – G. gornostaevi sp. n.; 51 – G. gotoi; 52 – G. healyae; 53 – G. integralis;

54 – G. multipinnacula; 55–56 – G. nigripennis; 57 – G. pararcuata; 58 – G. perpropinqua sp. n.; 59 – G. prescherweberae; 60 – G.

quartomollis; 61 – G. victoria sp. n.; 62 – G. sp. A; 63 – G. sp. B. Scale: 0.1 mm. (Fig. 51 courtesy of Dr. B.V. Brown, Fig. 52 cour-

tesy of Dr R.H.L. Disney)



tles, which are at least 2 times as long as maximum

palpus breadth, and with numerous shorter setae medially,

laterally and ventrally. Mediolaterals similar to other hairs

on frons. Notopleural ridge dark. Legs yellowish brow.

Wing length 3.36 mm. Costal index 0.48. Costal sections

ratio 6.02:1.56:1. Costa gradually thickened before R1.

Axillary ridge with 3 bristles. Halteres yellow.

Abdominal T2 broad trapezoidal, T3 developed as small

rounded sclerite, T4 absent, T5 normally developed,

wider than longer, T6 approximately as wide as long,

with scattered short hairs in posterior half, T7 broad,

parallel-sided (Fig. 49), S7 developed as broad plate (Fig.

64). Segment 7 with scattered hairs, those along posterior

margin being 3–4 times as long as others. T8 triangular,

with numerous setae in posterior half (Fig. 63). Apical

sclerite single, with fan of long setae and numerous

shorter hairs, which are arranged mainly along posterior

margin. Cerci narrow, 4 times as long as wide, slightly

tapered apically. Sclerotised abdominal glands absent.

Material examined. Russia: 1l, Sakhalin Is., nr Yuzhno-

Sakhalinsk, 19.vii.1955 (Violovich) (ZIN).

KEY TO THE SPECIES OF GYMNOPHORA

1. Males and females brachypterous . . G. lapidicola (Bezzi)

– Males and females macropterous . . . . . . . . . . . . . . . . . . . 2

2. Males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

– Females . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

3. Costa abruptly thickened before R1 (Fig. 2) . . . . . . . . . . . 4

– Costa gradually thickened before R1 (Fig. 3) . . . . . . . . . 11

4. Left hypandrial process absent . . . . . . . . . . . . . . . . . . . . . 5

– Left hypandrial process present, but sometimes may be

poorly developed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5. Right side of epandrium with distinct notch (Fig. 12), hypo-

proct evidently longer than cerci and widened distally (Fig.

11) . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. gornostaevi sp. n.

– Right side of epandrium without such notch, hypoproct

clearly shorter and not widened (Fig. 19) . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . G. multipinnacula Brown

6. Left hypandrial process strongly developed (e.g. Figs 9, 26,

33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

– Left hypandrial process small and sometimes developed

only as tubercle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

7. Left hypandrial process swollen at mid-length, notopleural

ridge pale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

– Left hypandrial process not so, notopleural ridge pale or

dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

8. Left hypandrial process greatly swollen (Fig. 9), left side of

epandrium with small ventral lobe (Fig. 8) . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. arcuata (Meigen)

– Left hypandrial process only slightly swollen (Fig. 26), left

side of epandrium with larger ventral lobe (Fig. 25) . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . G. perpropinqua sp. n.

9. Left hypandrial process rather broad and parallel-sided, left

side of epandrium broader, with bristles and hairs along pos-

terior margin, hypoproct longer than cerci (Fig. 18) . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. integralis Schmitz

– Left hypandrial process narrower and evenly tapered (Fig.

33), left side of epandrium remarkably narrower, with bris-

tles arranged in posterodorsal fascicle (Fig. 31), hypoproct

shorter than cerci (Fig. 32) . . . . . . . . G. verrucata Schmitz

10. Notopleural ridge dark (Fig. 1), left side of epandrium with

posterolateral elaboration, bristles despersed along posterior

margin (Fig. 16), left hypandrial process developed as

tubercle at most (Fig. 17) . . . . . . . . . . . G. healeyae Disney

– Notopleural ridge pale, left side of epandrium oblique, with

distinct prominence bearing bristles arranged in bunch (Fig.

22), left hypandrial process more developed (Fig. 24) . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. pararcuata Brown

11. Gradual thickening of costa contains elongate clear spot

before R1 . . . . . . . . . . . . . . . . . . . . presumed male of sp. A

– Costa without any clear spot . . . . . . . . . . . . . . . . . . . . . 12

12. Left hypandrial process entirely absent, cerci evidently short

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

– Left hypandrial process present, cerci longer . . . . . . . . . 13

13. Left side of epandrium elaborated posteriorly, with narrow

ventral process, and with dispersed bristles (Fig. 14), basi-

phallus as Fig. 15 . . . . . . . . . . . . . . . . . . . . G. gotoi Brown
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Figs 64–71. Details of female abdomen of Gymnophora spp. 64 – G. sp. B, sternite 7; 65–70 – apical sclerites: 65 – G. arcuata;

66–67 – G. nigripennis; 68 – G. perpropinqua sp. n.; 69 – G. prescherweberae; 70 – G. sp. A; 71 – left cercus of G. sp. A. Scale: 0.1

mm.
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