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INTRODUCTION

There are over five thousand crane fly species belonging to the family Tipulidae
(Oosterbroek, 2011) currently described. This is one of the of the primitive groups of the
suborder Nematocera with species distributed in all zoogeographic regions and found in
various habitats.

Subgenus Vestiplex is phylogenetically young cranefly complex of the genus Tipula
formed in neo-paleogene (Savchenko, 1960, 1964, 1983). Females of this subgenus have
a specific ovipositor with strong and powerfully constructed, heavily sclerotized cerci
and very small or rudimentary hypovalvae. This specialization is related to the transition
of the females to living in xeromorphic conditions when ovipositor is used to lay eggs
into dry and solid substrate. Male genital complex is very polymorphic.

There are 156 species of subgenus Vestiplex described so far (Oosterbroek, 2011).
They are found in Holarctic and Oriental zoogeographic regions with no specimens
known from other parts of the globe. The majority of the species are associated with the
mountain systems (Pyrenees, Alps, Caucasus, and Himalayas), where they are found in
altitudes up to 4500 m.

Adults of this group are commonly found in broad-leaved and coniferous forests,
alpine meadows, tundra, steppe etc. Some species are of great importance, for example
immature stages and adults of T. semivittata and T. arctica are basic food for birds in
Caucasus and Greenland respectively (Brodo 1990; Hemmingsen & Jensen, 1957;
Lantsov, 2003).

Bezzi (1924) was first to distinguish subgenus Vestiplex, based on features of Tipula
(Vestiplex) cisalpina Riedel, 1913. Extent of subgenus was ascertained by Edwards
(1931) and later corrected by Alexander (1933, 1935). Almost all species, that Riedel
(1913) named Nigromarginatae were included into this group.

Mannheims (1953) dispersed Westpalaearctic species of subgenus Vestiplex into four
groups. Later Savchenko performed morphological analysis and redistributed 64
Vestiplex species into those new species complexes. This distribution was based only on
external features of body and genitalia, mainly on structure of male sternite IX. Eleven
species groups are mentioned in different works (Alexander, 1918, 1920, 1928, 1934b,
1958, 1959, etc.; Savchenko, 1960, 1964, 1965) and it was stressed that as some
relationships are clear, others are yet unknown because of the poor morphological
knowledge of those species.

As the number of described species is even higher now, the question of position of
separate species or subspecies and their relationships became more relevant. Some of the
species are poorly morphologically known and require a correction of their placement
inside subgenus Vestiplex. Some of the species don’t have their diagnostic features
illustrated or are illustrated misleadingly and are not suitable for the identification of
species. Precise and explicit illustration of diagnostic features is a key factor for
identification of the species from poorly studied regions. Detail morphological analysis
prepares a basis for construction of identification keys.



Aims and tasks of the dissertation. The aim of this dissertation was to
accomplish taxonomic and phylogenetic review of the subgenus Vestiplex Bezzi, 1924.
The following tasks were formulated in order to achieve the aim:

1. To investigate as many as possible type specimens and specimens of different
species, illustrating the genital structures important for the species identification;

2. Compile a list of characters for the phylogenetic analysis and perform the
analysis itself;

3. To divide the species of the subgenus Vestiplex in species groups.

Defensive statements:

1. New version of phylogeny and classification of the subgenus Vestiplex .

2. Detailed morphological analysis of the genital structures

3. Inner genital structures (adminiculum, genital bridge, IX sternite, vaginal apodeme,
bursa copulatrix) enable separation of close species.

Novelty and significance of the study. One species new for science - Tipula
(Vestiplex) dhalma Starkevich and Podenas, 2011 was described. The new synonym is
proposed. One species should be restored from the synonymy. One subspecies would be
restored to the species rank.

Three species were identified as new to the fauna of China. Two species were
identified as new to the fauna of Myanmar. Female of Tipula (Vestiplex) eurydice
Alexander, 1961 was described for the first time. Craneflies of subgenus Vestiplex are
recorded in Thailand and S. Korea for the first time with two species identified as new to
fauna of Thailand and one species new to the fauna of S. Korea.

Phylogenetic analysis of 103 species of the subgenus Vestiplex was performed for the
first time. Classification of the subgenus based on the analysis of morphological features
is presented.

This work contributes previous works on the phylogeny of different groups of
Tipulidae (Brodo, 1987; Gelhaus, 2005; de Jong, 1993, 1994a, 1994b, 1995a, 1995b;
Oosterbroek, 1980), adds to the knowledge on morphology of reproductive organs and
could be used solving taxonomic questions of Tipulidae.

Volume and structure of the dissertation. The volume of dissertation is 128 pages
(excluding appendix). The thesis is written in Lithuanian and consists of Introduction,
Literature review, Material and methods, Results and discussion, Conclusions, List of
refences (292 reference sources), Appendix (120 figures). The dissertation has 156
figures and 3 tables.

MATERIALS AND METHODS

The research material was acquired during the visits to foreign museums and by
getting a loan or a gift from different institutions or scientists personally.

Part of used material were collected in Mongolia through “Selenge River Survey
Expedition*“(2003-2006) and “Mongolian Aquatic Insect Survey“ (2008-2010) projects
by S. Podenas, J. Gelhaus and O. Yadamsuren. Some crane flies were given by T.
Nakamura (Japan) and C. Yuong (USA).

Three visits to museums were made. These were as follows: Zoological institute
Russian Academy of Sciences in St. Petersburg (11-27 October, 2009); Academy of
Natural Sciences in Philadelphia, PA (February 17-March 9, 2011) and Smithsonian
Institution in Washington, DC, USA (February 24-25, 2011).
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Part of crane flies material acquired through the loans from: British Museum of
Natural History, London, UK; Muséum d'histoire naturelle de Neuchatel, Switzerland,;
Zoologisches Forschungsmuseum Alexander Koenig, Bonn, Germany; California
Academy of Sciences, San Francisco, Carnegie Museum of Natural History, Pittsburgh,
Museum of Comparative Zoology, Harvard University, Cambridge, The University of
Kansas Natural History Museum, University of Michigan Museum of Zoology, USA;
Canadian National Collection of Insects, Ottawa, Canada; Vilnius University Zoological
Museum, Lithuania.

Specimens were studied with Olympus SZ51, BX 40 and SZX10 microscopes.
Genitalia for studies of inner structures were studied after boiling them in 10 percent
NaOH solution for 10 minutes.

Terminology of morphological features generally follows that of McAlpine (1981).

The phylogenetic analysis was based on 55 characters. Winclada v.100 (Kevin C.
Nixon) was used for assembling the character matrix, review and arrangement of
cladograms. NONA v.2.0 (P. A. Goloboff 1993) and XPEE-WEE (P. A. Goloboff 1997)
were used for the search of most parsimonious tree using equal weithing. Reductive
coding was used (Strong and Lipscomb, 1999). Character polarities was found through
outgroup comparison. Heuristic search option and tree bisection and reconnection
algoritm was used. The settings were hold1000, mult*50, mult*max*. Strict consesnsus
tree was given. Tipula (Tipula) paludosa Meigen, 1830 and Tipula (Pterelachisus)
irrorata Macquart, 1826 was used as outgroup.



RESULTS AND DISCUSSION

Phylogenetic analysis

While analyzing the literature and crane fly specimens, 55 morphological characters
were chosen for phylogenetic analysis. 103 crane fly species are included in the matrix.
The character states are:
1. Antena: the shape of the flagellomere: (0) without basal enlargement; (1) with basal
enlargement; (2) with large basal enlargement.
2. Male nasus: (0) present; (1) absent.
3. Thorax: female wing: (0) well developed; (1) semiatrophied; (2) atrophied.
Male terminalia
4. 1X tergite: (0) simple; (1) weakly modified (Savchenko, 1960, 1964) (Fig. 1, A); (2)
strongly modified, saucer type (Alexander, 1934a) (Fig. 1, B-G).
5. IX tergite: sclerotisation: (0) ordinarily sclerotized; (1) leathery (Savchenko 1960,
1964) (Fig. 1, B-D); (2) strongly sclerotized (Fig. 1, C).
6. IX tergite: anterior part: (0) simple; (1) narrow (Fig. 1, B-D); (2) round (Fig. 1, C);
(3) broad (Fig. 1, G).
7. IX tergite: median part: (0) with desclerotized fusion (Fig. 1, A); (1) divided into two
parts (Alexander, 1935) (Fig. 1, H-L).
8. IX tergite: median posterior edge: (0) simple; (1) with rounded lobes (Fig. 1, K); (2)
with sclerotized long lobes (Fig. 1, L).
9. IX tergite: posterior part: (0) simple; (1) with one pair of appendages (Fig. 1, I-L).
10. IX tergite: sclerotized, angle shaped appendages: (0) absent; (1) present (Fig. 1, J).
11. IX tergite: sclerotized, narrow appendages: (0) absent; (1) present (Fig. 1, I).
12. IX tergite: broad, rounded appendages: (0) absent; (1) present (Fig. 1, K).
13. IX tergite: toothed appendages: (0) absent; (1) present. (Fig.1, L).
14. IX tergite: raised sclerotized area in median part: (0) absent; (1) present (Fig. 1, B).
15. IX tergite: narrow staple in anterior part: (0) absent; (1) present (Fig. 1, D)
16. IX tergite: medial tooth: (0) absent; (1) present (Fig. 1, C).
17. I1X tergite: lateral part: (0) simple; (1) thorn shaped (Fig. 1, C); (2) splitted tooth
shape (Fig. 1, G).
18. IX tergite: small thorns on anterior part: (0) absent; (1) present (Fig. 1, C).
19. IX tergite: form: (0) simple; (1) strongly narrow in dorsoventral aspect (Fig. 1, E).
20. IX tergite: size: (0) usual; (1) strongly reduced (Fig. 1, F).
21. IX sternite: (0) simple; (1) changed, with one pair of appendages.
22. I X sternite: short appendages with blunt hooked apex: (0) absent; (1) present.
23. IX sternite: finger shaped appendages: (0) absent; (1) present.
24. IX sternite: long, thin appendages with sharp or toothed apex: (0) absent; (1)
present.
25. IX sternite: short appendages, with rounded apex: (0) absent; (1) present.
26. Gonocoxite: apex: (0) simple; (1) horn shaped; (2) needle shaped; (3) thorn shaped.
27. Gonocoxite: posterior part: (0) simple; (1) blunt thorn shaped; (2) sharp hook
shaped.
28. Outer gonostylus: (0) simple; (1) strongly sclerotized.
29. Inner gonostylus: (0) simple; (1) incised on superior part; (2) extended.
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Figure 1. Morphological characters, IX tergite. A. T. longitdinalis B. T. T. pauxilla C. T.
excisa D. T. scripta E. T. arctica F. T. nubeculosa G. T. subcentralis H. T. himalayensis I. T.
verecunda J. T. serricauda K. T. quasimarmoratipennis L. T. inaequidentata. mt — medial

tooth, It — lateral tooth, s — staple, a — appendage, | — lobe.



30. Inner gonostylus: anterior part: (0) large extended; (1) rounded; (2) swollen; (3)
small.

31. Adminiculum: shape: (0) furrow shaped (Fig. 2, A, C, D); (1) plate shaped (Fig. 2,
B).

32. Adminiculum: dorsal part: (0) simple (Fig. 2, A-B); (1) with differentiated sclerite
(Fig. 2, C); (2) the sclerite with widened lateral parts (Fig. 2, D).

33. Adminiculum: short, broad furrow shaped sclerite: (0) absent; (1) present.

34. Adminiculum: short, papilla shaped appendages: (0) absent; (1) present.

Figure 2. Morphological characters, adminiculum. A. T. sintenisi B. T. montana C. T.
himalayensis D. T. eurydice, s — sclerite.

35. Genital bridge: (0) present; (1) reduced.
36. Genital bridge: (0) simple (Fig. 3, A); (1) complex (Fig. 3, B-C)
37. Genital bridge: widened distal parts: (0) absent; (1) present (Fig. 3, A)
38. Genital bridge: oblong apodeme and splitted lateral parts: (0) absent; (1) present
(Fig. 3, B).
39. Genital bridge: arched sclerite: (0) absent; (1) present (Fig. 3, C).
40. Semen pump: (0) swollen; (1) medium sized; (2) small, flatten.
41. Semen pump: anterior apodeme: (0) small, narrow; (1) major, rounded.
42. Semen pump: posterior apodeme: (0) usual; (1) widened.
43. Semen pump: compressor apodeme: (0) continuous; (1) incised.
44. Intromittent organ: distal part: (0) without incisions; (1) with two incisions, trident
shaped.
45. Intromittent organ: broad distal part: (0) absent; (1) present.
46. Intromittent organ: desclerotized area: (0) absent; (1) present.
Female terminalia
47. Cerci: (0) simple; (1) strongly constructed (Alexander and Byers, 1981).
48. Hypovalva: (0) simple; (1) reduced.
49. Hypovalva: seta shaped sclerite: (0) absent; (1) present.
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Figure 3. Morphological characters, genital bridge. A. T. pallidicosta B. T. coquillettiana C.
T. sintenisi.

50. Hypovalva: tooth shaped sclerite: (0) absent; (1) present.

51. IX sternite: shape: (0) arch-shaped; (1) simple.

52. IX sternite: apical part: (0) extended, tongue shaped; (1) simple.

53. IX sternite: surface: (0) simple; (1) coated with filaments.

54. Vaginal apodeme: (0) with slightly sclerotized medial part; (1) strongly sclerotized;
(2) membranous.

55. Bursa copulatrix: (0) membranous; (1) slightly sclerotized; (2) strongly sclerotized.

Phylogenetic relationships

One cumulative cladogram was found from one thousand parsimonuous trees by strict
consensus (L=137, Ci=53, Ri=93) (Figs. 4-9).

As can be seen from the figures 4-9, there are two clear large clades and 13 species
groups in phylogenetic tree. The subgenus Vestiplex is characterized by two
apomorphies: 47.1 — strongly constructed cerci and 48.1 — reduced hypovalva (Fig. 4).

The first clade is supported by 4.1 apomorphic character - weakly modified 1X tergite.
There is group of six species in this clade supported by three apomorphies: 34.1 —
aedeagal guide with short papilla-shaped appendages, 44.1 — with two incisions, trident-
shaped intromittent organ and 50.1 — tooth-shaped hypovalva. According to Savchenko
(1960, 1964) these species are united into virgatula species group (Fig. 4).

Other species of first clade are supported by sclerotized (5.2) saucer type IX tergite
(4.2) and seta-shaped hypovalva (49.1) (Fig. 5).

As can be seen from the figure 5, a group of three species separated in top of this
clade. They are supported by three apomorphies: 20.1 - strongly reduced IX tergite, 33.1
- short, broad furrow-shaped aedeagal guide and 45.1 - short, widened in distal part
intromittent organ. According to Savchenko (1964) these species are united into
nubeculosa species group.

Next two species group are supported by leathery IX tergite (5.1) with narrow anterior
part (6.1). First species group are separated by IX tergite with raised sclerotized area in
median part (14.1). These species are united into erectiloba group (Savchenko, 1960,
1964). Second eight species are supported by two apomorphies: 15.1 - IX tergite with
narrow staple in anterior part and 37.1 - genital bridge with widened distal parts. These
species are united in scripta group (Savchenko, 1960, 1964).
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As can be seen from the figure 5, a group of five species are separated by: 16.1 - IX
tergite with medial tooth, 17.1 — thorn-shaped lateral part of the IX tergite and 18.1 -
small thorns on anterior margin of IX tergite. These species are united into excisa species
group (Mannheims, 1953; Savchenko, 1960, 1964; Theowald, 1968; Theowald and
Mannheims, 1962).

The remainder of species is supported by broad anterior part of the IX tergite (6.3)
(Fig. 6). These species are separated into two species groups, supported by: 36.1 —
complex genital bridge, 42.1 - widened posterior apodeme of the semen pump, 46.1 —
intromittent organ with desclerotized area and 46.1 — strongly sclerotized bursa
copulatrix. Five species are supported by two apomorphies: 19.1 - strongly narrow in
dorsoventral aspect IX tergite and 38.1 - genital bridge with oblong apodeme and splitted
lateral parts. According to Savchenko (1960, 1964) these species are united into
coquillettiana species group. Second group of 17 species is supported by IX tergite,
which have splitted tooth-shaped lateral parts (17.2) and arched genital bridge (39.1) and
united in leucoprocta species group (Savchenko 1960, 1964).

As can be seen from the figure 7 the second clade is supported by four apomorphies:
7.1 — IX tergite divided into two parts, 30.1 — rounded anterior part of inner gonostylus,
35.1 — reduced genital bridge, 51.1 — simple 1X sternite which surface is coated by
filaments (53.1). All species have aedeagal guide with differentiated sclerite except T.
nigrocostata.

Two species group are supported by 27.1 apomorphic character - blunt thorn-shaped
posterior part of the gonocoxite (Fig. 7). The first group is supported by: 22.1 - short
appendages of IX sternite with blunt hooked apex and 30.2 — swollen anterior part of
inner gonostylus. These species are united into avicularia species group (Savchenko,
1964). The second group is supported by sclerotized, angle-shaped appendages of IX
tergite (10.1) and needle-shaped apex of the gonocoxite (26.2). These species united into
deserrata species group by the author.

As can be seen from the figure 8 three species have specific strongly sclerotized outer
gonostylus (28.1) and united into himalayensis species group (Alexander, 1963). A
group of eight species are supported by two apomorphies: 11.1 — sclerotized, narrow
appendages of IX tergite and 23.1 — finger-shaped appendages of IX sternite. Two
species from this group - T. divisotergata, T. verecunda are united into divisotergata
species group (Savchenko, 1964).

The remainder of species is supported by three apomorphies: 8.1 — inner posterior
edge of IX tergite with rounded lobes, 26.3 — thorn-shaped apex of the gonocoxite and
30.3 - small anterior part of inner gonostylus (Fig. 9).

First species group is supported by: 8.2 - median poterior edge of IX tergite with
sclerotized long lobes, 13.1 — toothed appendages of IX tergite, 25.1 — short appendages
of IX sternite with rounded apex and 32.2 — the sclerite of aedeagal guide with widened
lateral parts. These species are united into eurydice species group by the author.

Second species group is supported by: 12.1 — broad rounded appendages of IX tergite,
24.1 — long, thin appendages of IX sternite with sharp or toothed apex, 27.2 - sharp hook
shaped posterior part of the gonocoxite. Three species from this group - T. subtincta, T.
distifurca and T. optanda are united in subtincta species group (Savchenko, 1964).
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Approach of species groups

According to phylogenetic analysis and literature data, the subgenus Vestiplex is
divided into 13 species groups. Eleven species groups are mentioned in different works
(Alexander, 1918, 1920, 1928, 1934b, 1958, 1959, 1963, etc.; Edwards, 1928;
Hemmingsen, 1956; Mannheims, 1953; Savchenko 1960, 1964, 1965; Theowald and
Mannheims, 1962; Theowald, 1968), two species groups — deserrata and eurydice are
described by the author.

virgatula species group

Tipula (Vestiplex) aestiva Savchenko, 1960

Tipula (Vestiplex) fernandezi Theowald, 1972

Tipula (Vestiplex) fragilicornis Riedel, 1913

Tipula (Vestiplex) longitudinalis Nielsen, 1929

Tipula (Vestiplex) opilionimorpha aligera Savchenko, 1956

Tipula (Vestiplex) opilionimorpha opilionimorpha Savchenko, 1955
Tipula (Vestiplex) relicta Dia and Theowald, 1982

Tipula (Vestiplex) vaillanti andalucia Dufour and Oosterbroek, 1990
Tipula (Vestiplex) vaillanti vaillanti Theowald, 1977

Tipula (Vestiplex) virgatula montivaga Savchenko, 1960

Tipula (Vestiplex) virgatula virgatula Riedel, 1913

nubeculosa species group

Tipula (Vestiplex) cisalpina Riedel, 1913
Tipula (Vestiplex) hemapterandra Bezzi, 1924
Tipula (Vestiplex) hortorum Linnaeus, 1758
Tipula (Vestiplex) nubeculosa Meigen, 1804
Tipula (Vestiplex) saccai Mannheims, 1950

scripta species group

Tipula (Vestiplex) caroliniana Alexander, 1916

Tipula (Vestiplex) dhalma Starkevich and Podenas, 2011
Tipula (Vestiplex) longiventris Loew, 1863

Tipula (Vestiplex) pallidicosta pallidicosta Pierre, 1924
Tipula (Vestiplex) pallidicosta pullata Savchenko, 1960
Tipula (Vestiplex) pallitergata Alexander, 1934

Tipula (Vestiplex) scripta hartigi Mannheims, 1950
Tipula (Vestiplex) scripta immunda Alexander, 1934
Tipula (Vestiplex) scripta intermixta Riedel, 1913

Tipula (Vestiplex) scripta scripta Meigen, 1830

Tipula (Vestiplex) semivittata dissimilis Savchenko, 1964
Tipula (Vestiplex) semivittata semivittata Savchenko, 1960
Tipula (Vestiplex) subscripta Edwards, 1928

Tipula (Vestiplex) tacomicola Alexander, 1949
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Tipula (Vestiplex) tumididens Savchenko, 1988
erectiloba species group

Tipula (Vestiplex) aptera Savchenko, 1955
Tipula (Vestiplex) erectiloba Alexander, 1940
Tipula (Vestiplex) pauxilla Savchenko, 1960
Tipula (Vestiplex) setigera Savchenko, 1960

excisa species group

Tipula (Vestiplex) crolina Dufour, 1992

Tipula (Vestiplex) excisa carpatica Erhan and Theowald, 1961
Tipula (Vestiplex) excisa excisa Schummel, 1833

Tipula (Vestiplex) franzi Mannheims, 1950

Tipula (Vestiplex) hemiptera hemiptera Mannheims, 1953
Tipula (Vestiplex) hemiptera strobliana Mannheims, 1966
Tipula (Vestiplex) kamchatkana Alexander, 1934

Tipula (Vestiplex) montana excisoides Alexander, 1934
Tipula (Vestiplex) montana montana Curtis, 1834

Tipula (Vestiplex) montana verberneae Mannheims and Theowald, 1959
Tipula (Vestiplex) riedeliana Mannheims, 1953

Tipula (Vestiplex) sexspinosa Strobl, 1898

coquillettiana species group

Tipula (Vestiplex) arctica Curtis, 1835

Tipula (Vestiplex) coquillettiana Alexander, 1924
Tipula (Vestiplex) hirticeps Savchenko, 1960
Tipula (Vestiplex) kozlovi Savchenko, 1960
Tipula (Vestiplex) nubila Savchenko, 1960
Tipula (Vestiplex) serridens Alexander, 1920
Tipula (Vestiplex) canadensis Loew, 1864

leucoprocta species group

Tipula (Vestiplex) balioptera Loew, 1863

Tipula (Vestiplex) baliopteroides Alexander, 1945
Tipula (Vestiplex) bergrothiana Alexander, 1918
Tipula (Vestiplex) centralis Loew, 1864

Tipula (Vestiplex) coronifera Savchenko, 1960
Tipula (Vestiplex) kashkarovi Stackelberg, 1944
Tipula (Vestiplex) kiritshenkoi Savchenko, 1960
Tipula (Vestiplex) laccata Lundstrom and Frey, 1916
Tipula (Vestiplex) leucophaea Doane, 1901
Tipula (Vestiplex) leucoprocta Mik, 1889

Tipula (Vestiplex) mitchelli Edwards, 1927
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Tipula (Vestiplex) platymera Walker, 1856

Tipula (Vestiplex) sintenisi Lackschewitz, 1933

Tipula (Vestiplex) subcentralis Alexander, 1918

Tipula (Vestiplex) tchukchi obtusidens Savchenko, 1964
Tipula (Vestiplex) tchukchi tchukchi Alexander, 1934
Tipula (Vestiplex) wrangeliana Stackelberg, 1944
Tipula (Vestiplex) tanycera Alexander, 1961

Tipula (Vestiplex) aldrichiana Alexander, 1929

Tipula (Vestiplex) perretti Alexander, 1928

himalayensis species group

Tipula (Vestiplex) himalayensis Brunetti, 1911
Tipula (Vestiplex) alyxis Alexander, 1963

Tipula (Vestiplex) hadrostyla Alexander, 1970
Tipula (Vestiplex) nigroapicalis Brunetti, 1911

deserrata species group

Tipula (Vestiplex) chiswellana Alexander, 1964
Tipula (Vestiplex) deserrata Alexander, 1934
Tipula (Vestiplex) factiosa Alexander, 1940

Tipula (Vestiplex) serricauda Alexander, 1914
Tipula (Vestiplex) tumulta Alexander, 1934

Tipula (Vestiplex) grahami Alexander, 1933

Tipula (Vestiplex) avicularoides Alexander, 1936
Tipula (Vestiplex) bisentis Alexander, 1951

Tipula (Vestiplex) schizophallus Alexander, 1973
Tipula (Vestiplex) yunnanensis Alexander, 1942
Tipula (Vestiplex) jiangi Yang and Yang, 1991
Tipula (Vestiplex) medioflava Yang and Yang, 1999
Tipula (Vestiplex) xanthocephala Yang and Yang, 1991

divisotergata species group

Tipula (Vestiplex) verecunda Alexander, 1924
Tipula (Vestiplex) divisotergata Alexander, 1932
Tipula (Vestiplex) zayulensis Alexander, 1963
Tipula (Vestiplex) adungensis Alexander, 1963
Tipula (Vestiplex) rongtoensis Alexander, 1963
Tipula (Vestiplex) halteroptera Alexander, 1951
Tipula (Vestiplex) ravana Alexander, 1953
Tipula (Vestiplex) spathacea Alexander, 1963
Tipula (Vestiplex) siddartha Alexander, 1961
Tipula (Vestiplex) subapterogyne Alexander, 1920
Tipula (Vestiplex) nokonis Alexander, 1928
Tipula (Vestiplex) gedehana de Meijere, 1911
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avicularia species group

Tipula (Vestiplex) avicularia Edwards, 1928
Tipula (Vestiplex) bhutia Alexander, 1959

Tipula (Vestiplex) doron Alexander, 1961

Tipula (Vestiplex) freemanana Alexander, 1963
Tipula (Vestiplex) guibifida Yang and Yang, 1992
Tipula (Vestiplex) kumaonensis Alexander, 1961
Tipula (Vestiplex) pleuracantha Edwards, 1928
Tipula (Vestiplex) subbifida Alexander, 1953

subtincta species group

Tipula (Vestiplex) distifurca Alexander, 1942

Tipula (Vestiplex) optanda Alexander, 1935

Tipula (Vestiplex) dobrotworskyana Alexander, 1968
Tipula (Vestiplex) exechostyla Alexander, 1964
Tipula (Vestiplex) gandharva Alexander, 1951
Tipula (Vestiplex) hugueniniana Alexander, 1971
Tipula (Vestiplex) inaequifurca Alexander, 1949
Tipula (Vestiplex) parvapiculata Alexander, 1934
Tipula (Vestiplex) quasimarmoratipennis Brunetti, 1912
Tipula (Vestiplex) styligera Alexander, 1927

Tipula (Vestiplex) subtincta Brunetti, 1912

Tipula (Vestiplex) tillyardana Alexander, 1970
Tipula (Vestiplex) tuta Alexander, 1936

Tipula (Vestiplex) wahlgrenana Alexander, 1968
Tipula (Vestiplex) apicifurcata Yang and Yang, 1992

eurydice species group

Tipula (Vestiplex) acudorsata Alexander, 1970
Tipula (Vestiplex) bryceana Alexander, 1964
Tipula (Vestiplex) eurydice Alexander, 1961
Tipula (Vestiplex) inaequidentata Alexander, 1927
Tipula (Vestiplex) malla malla Alexander, 1959
Tipula (Vestiplex) malla placibilis Alexander, 1968
Tipula (Vestiplex) schummelana Alexander, 1968
Tipula (Vestiplex) siebkeana Alexander, 1970
Tipula (Vestiplex) walkeriana Alexander, 1971

unplaced species
Tipula (Vestiplex) ambigua Savchenko, 1964

Tipula (Vestiplex) bicalcarata Savchenko, 1965
Tipula (Vestiplex) kuwayamai Alexander, 1921
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Tipula (Vestiplex) nigrocostata Alexander, 1925
Tipula (Vestiplex) reposita Walker, 1848

Unexamined and unpreparated species in need of morphological analysis for correct
classification

Tipula (Vestiplex) churchillensis Alexander, 1940
Tipula (Vestiplex) serrulata Loew, 1864

Tipula (Vestiplex) mediovittata Mik

Tipula (Vestiplex) scandens Edwards, 1928

Tipula (Vestiplex) teshionis Alexander, 1921
Tipula (Vestiplex) biserra Edwards, 1921

Tipula (Vestiplex) papandajanica Edwards, 1932
Tipula (Vestiplex) takahashiana Alexander, 1938
Tipula (Vestiplex) tardigrada Edwards, 1928
Tipula (Vestiplex) arisanensis Edwards, 1921
Tipula (Vestiplex) foliacea Alexander, 1924.
Tipula (Vestiplex) inquinata Alexander, 1938
Tipula (Vestiplex) rhimma Alexander, 1961

Tipula (Vestiplex) immsiana Alexander, 1970
Tipula (Vestiplex) theowaldana Alexander, 1964
Tipula (Vestiplex) rana Alexander, 1959

Tipula (Vestiplex) czizekiana Alexander, 1970
Tipula (Vestiplex) nestor Alexander, 1934

Tipula (Vestiplex) cremeri Alexander, 1941

Tipula (Vestiplex) immota Alexander, 1935

Tipula (Vestiplex) bicornuta Alexander, 1920
Tipula (Vestiplex) subtestata Alexander, 1938
Tipula (Vestiplex) testata Alexander, 1935

Tipula (Vestiplex) bicornigera Alexander, 1938
Tipula (Vestiplex) xingshana Yang and Yang, 1997
Tipula (Vestiplex) longarmata Yang and Yang, 1999
Tipula (Vestiplex) proboscelongata Yang and Yang, 1991
Tipula (Vestiplex) kwanhsienana Alexander, 1934

Description of the new species

Tipula (Vestiplex) dhalma new species was described and illustrated from adult
specimens collected by Dr. T. Nakamura in July 1993 in the Primorsky Krai of the Far
Eastern Federal District of Russia (Starkevich and Podenas, 2011). This new species is
most similar to Tipula (Vestiplex) scripta scripta Meigen, 1830 and other species of T.
(V.) scripta Meigen, 1830 complex.

The new species is characterised by this diagnosis: medium sized crane fly (14.9-23.7
mm) with gray thorax, brownish yellow base and darkened tip of abdomen and distinctly
brownish wings spotted with translucent areas. Anennal flagellum elongate, each
flagellomere sinuous. Male: ninth tergum leathery; the main body of the tergal saucer is
pale with the caudal margin broadly emarginate, the cephalic border appearing as an
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elevated darkened plate with emarginate margins; inner gonostylus swollen, with small
posterior angle and rounded “rostrum®; gonocoxite with point-apexed narrow posterior
horn-shaped lobe. Female: abdomen elongate, slightly exceeding wing length;
hypogynial valves reduced, rod shaped, divided by single, median U-shaped incision,
posterior margin of 8 sternite with two deep lateral incisions outside bases of
hypovalvae, thus lateral margins of sclerite bearing elongate lobes.

T. (V.) dhalma is most similar to T. (V.) scripta scripta, which is widely spread and
rather common throughout whole Palaearctic. Similarities are observed in wing pattern,
body coloration and male genitalia. The clearest differences between T. (V.) dhalma and
T. (V.) scripta scripta are in structure of flagellomeres and in details of male and female
genitalia. Flagellomeres of T. (V.) dhalma are sinuous, with widened basal and subapical
parts and deep ventral and dorsal notches, flagellomeres of T. (V.) scripta scripta are
straight with slightly widened bases. Staple of ninth tergum of T. (V.) dhalma with
extended and sharpened proximal angles, when these structures of T. (V.) scripta are
smaller and rounded. Inner gonostylus of T. (V.) dhalma has wide darkened and blunt
posterodorsal angle, when same structure in T. (V.) scripta is sharp and narrow. Posterior
lobe of gonocoxite of T. (V.) dhalma is strongly narrowed and darkened at tip, same
structure of T. (V.) scripta is smoothly narrowed towards tip. Biggest differences
between species is seen in structure of ovipositor. Posterior margin of eighth sternite of
T. (V.) dhalma with two deep lateral incisions outside bases of hypovalvae, thus lateral
margins of sclerite bearing elongate lobes. Ovipositors of T. (V.) scripta scripta, T. (V.)
pallidicosta pallidicosta Pierre, 1924 and T. (V.) tumididens Savchenko, 1988 have very
shallow lateral incisions outside bases of hypovalvae, thus lateral lobes of eighth sternite
missing. Such incisions are completely missing in T. (V.) scripta intermixta. Other
species belonging to “scripta” group and known from Far East of Russia is T. (V.)
pallitergata Alexander, 1934. It has similar structure of flagellomeres as T. (V.) dhalma.
Staple of ninth tergum of T. (V.) pallitergata is very small, inner gonostylus has
sharpened and somewhat hook-shaped posterodorsal angle

The male of T. (V.) dhalma will key in Savchenko (1964) to T. (V.) scripta scripta and
T. (V.) scripta immunda, in Sidorenko (1999) to T. (V.) scripta immunda, female will key
in Savchenko (1964) to T. (V.) pallidicosta pallidicosta.

First records of Tipula (Vestiplex) craneflies for China, Myanmar, Thailand
and S. Korea

Three species - Tipula (Vestiplex) adungensis Alexander, 1963, Tipula (Vestiplex)
eurydice Alexander, 1961 and Tipula (Vestiplex) verecunda Alexander, 1924 were
identified as new to the fauna of China.

Two species - Tipula (Vestiplex) distifurca Alexander, 1942 and Tipula (Vestiplex)
himalayensis Brunetti, 1911 were identified as new to the fauna of Myanmar.

Female of Tipula (Vestiplex) eurydice Alexander, 1961 is described for the first time.

Craneflies of subgenus Vestiplex are recorded in Thailand and S. Korea for the first
time (publication coauthored with C. W. Young under preparation).

Two species - Tipula (Vestiplex) reposita Walker, 1848 and Tipula (Vestiplex) tuta
Alexander, 1936 were identified as new to fauna of Thailand.

Tipula (Vestiplex) serricauda Alexander, 1914 was identified as new to fauna of S.
Korea.
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CONCLUSIONS

1. Subgenus Tipula (Vestiplex) is a monophyletic crane fly group which is characterized
by such synapomorphies: powerfully constructed cerci and reduced hypovalva. Male X
tergite is of two main forms: concave sclerotized saucer type or longitudinally divided
into two parts.

2. Based on the performed analysis thirteen species groups were found in subgenus
Vestiplex. Two species groups are described for the first time.

3. Inner genital structures (adminiculum, genital bridge, X sternite, vaginal apodeme,
bursa copulatrix), that were not investigated and ilustrated earlier by other scientists,
allow to identify the species complexes and enable separation of close species.

4. One Far East species of the crane flies - Tipula (Vestiplex) dhalma Starkevich &
Podenas, 2011 — was described as new to science.

5. Three species were added to the fauna of China and now 52 species of subgenus
Tipula (Vestiplex) are known from this country. Two species were added to the fauna of
Myanmar (8 species known in total). Craneflies of subgenus Tipula (Vestiplex) were also
recorded in Thailand and S. Korea for the first time, respectively two and one species
were added to the list.
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IVADAS

Darbo aktualumas. Siuo metu aprasyta vir§ 5 takstan¢iy rasiy priklausanciy
Seimai Tipulidae (Oosterbroek, 2011). Tai viena i$ seniausiy ir primityviausiy pobitrio
Nematocera grupiuy, kurios rasys paplitusios visose zoogeografinése srityse ir
aptinkamos jvairiuose biotopuose. Ilgakoju uody lervos turi didelg reiksme ekosistemose
— skaidant paklote jos praturtina dirvoziemi organinémis medziagomis. Kai kurios rasys
yra kultariniy augaly kenkéjai. Suaugéliai yra maistas plésriems vabzdziams,
voragyviams, pauks¢iams bei smulkiems zinduoliams (Savchenko, 1983).

Pogenté Vestiplex — tai geologiskai jauna, specializuota genties Tipula ilgakoju
uoduy grupé, susiformavusi paleogeno — neogeno periody laikotarpyje (Savchenko, 1960,
1964a, 1983). Sios pogentés patelems biadingas specifinis kiausdétis: stambas, stipriai
sklerotizuoti dantytu pavirsiumi cerkai bei redukuotos VIII sternito valvos. Tai susije su
peréjimu prie kseromorfinio gyvenimo bado, kuomet patelés kiausdétis pritaikytas déti
kiausinius giliai i kieta sausa substrata. Patiny genitaliniam kompleksui badingas didelis
polimorfiskumas.

Siuo metu aprasytos 156 pogentés Vestiplex rasys ir 14 porasiy (Oosterbroek,
2011). Jos paplitusios Holarktinéje ir Orientalinéje zoogeografinése srityse. Dauguma
rasiy susijusios su kalny sistemomis (Alpés, Pirénai, Kaukazas ir Himalajai), kur
sutinkamos iki 4500 m. aukstyje. Suaugéliai sutinkami placialapiy, misriuose, reciau
spygliuo¢iy miskuose, alpinése pievose, stepése, tundroje, kur su kitomis ilgakoju uody
gupémis yra dominuojancios (Savchenko, 1960, 1964a). Kai kurios rasys turi didele
reikSme: pvz. Kaukaze dominuojancios T. semivittata, Grenlandijoje dominuojancios T.
arctica lervos ir suaugéliai yra pagrindinis pauksciy maisto komponentas (Brodo 1990;
Curtis, 1835; Hemmingsen & Jensen, 1957; Lantsov, 2003).

Pirmas pogente Vestiplex isskyré Bezzi (1924), remdamasis Tipula (Vestiplex)
cisalpina Riedel 1913 rasies pozymiais. Pogentés apimtj nustaté Edwards (1931), véliau
patikslino Alexander (1933c, 1935c). Siai grupei buvo priskirtos beveik visos rasys,
kurias Riedel (1913) buvo sujunges i Nigromarginatae grupe.

Mannheims (1953), tiriant Vakary Palearktikos Vestiplex, suskirsté rasis i 4
grupes. Véliau, atliekant morfologing analizg, Savcéenko perskirsté rasis dali tuo metu
zinomuy rasiy i jau aprasytus bei naujai igskirtus rasiy kompleksus. Sis skirstymas rémeési
tik isoriniais kaino ir genitaliju pozymiais, daugiausiai, patino 1X sandara. Viso jvairiuose
darbuose minima 11 rasiy grupiy (Alexander 1934d, 1958, 1959, 1963; Savchenko,
1960, 1964a, 1965). Savéenko pabrézia, kad nors vieny rasiy giminystés rysiai yra
aiskas, kity rasiy dél menko morfologinio istirtumo jie lieka vis dar nezinomi.

Siuo metu, rasiy skaiciui smarkiai padidejus, giminystés rysiy, atskiry rasiy ir
porasiy taksonominés pozicijos klausimas tapo aktualus. Dalis rasiy, budamos
morfologiskai mazai isnagrinétos, reikalauja giminystés rysiy patikslinimo pogentés
Vestiplex viduje. Dalies rasiy diagnostinés struktaros yra neiliustruotos arba iliustruotos
netiksliai ir netinka rasiy identifikavimui. Tikslios ir detalios diagnostiniy struktiry
iliustracijos yra labai svarbios identifikuojant rasis i§ mazai tyrinéty vietoviy. Detali
morfologiné analizé pateikia medziaga apibadinimo lenteliy ruosimui.
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Tyrimy tikslas ir uzdaviniai

Disertacinio darbo tikslas - taksonominé filogenetiné pogentés Vestiplex Bezzi,
1924 analizé.

Tikslui pasiekti buvo iskelti sie uzdaviniai:

1. Istirti kuo didesnio rasiy skai¢iaus tiping medziaga, pateikti svarbias
identifikacijai genitaliniy struktary iliustracijas;

2. Aprasyti filogenetiskai svarbius pozymius bei atlikti filogeneting analizeg;

3. Suskirstyti pogentés Vestiplex rasis i kompleksus.

Ginamieji disertacijos teiginiai: 1. Nauja pogentés filogenija ir klasifikacija; 2.
Detali genitaliniy struktary morfologijos analizé; 2. Vidinés genitalinés struktaros
(adminikulumas, genitalinis tiltas, X sternitas, vaginaliné apodema, kopuliaciné kamera)
leidzia identifikuoti artimas rasis.

Darbo naujumas ir jo reik§me

Atrasta ir aprasyta nauja mokslui ilgakoju uody rasis Tipula (Vestiplex) dhalma
Starkevich and Podenas, 2011. Viena rasis sinonimizuota, Kita rasis atstatyta is
sinonimo. Viena porasiui siiloma grazinti savarankiskos rasies statusa.

Identifikuotos trys naujos Kinijos ir dvi naujos Mianmaro faunai ilgakojy uodu
rasys. Vienos i$ ju pirma karta aprasoma patelé. Pirma karta pogentés Vestiplex atstovai
registruojami Tailando ir P. Koré¢jos faunai — atitinkamai dvi ir viena rasis.

Pirma karta, remiantis morfologiniais pozymiais, atlikta pogentés Vestiplex
filogenetiné analizé, kurios metu isnagrinétos 103 rusys. Remiantis gautais rezultatais
aptariami visy pogentés Vestilex zinomy rasiy giminystés rysiai.

Parengtas istirtos medziagos genitaliniy strukttry iliustraciju katalogas.
Daugumai rasiy pirma karta pateiktos vidiniy genitaliniy struktary iliustracijos.

Genitaliniy struktiry katalogas yra labai naudingas identifikuojant rasis is jvairiy
mazai tyrinéty viety.

Atliktas darbas prisideda prie saraso darbu skirty seimos Tipulidae atskiry grupiy
filogenijos nagrinéjimui (Brodo, 1987; Gelhaus, 1995; de Jong, 1993, 1994a, 1994b,
1995a, 1995b; Oosterbroek, 1980), papildo zinias apie reproduktiviniy organy
morfologija bei gali bati panauduotas sprendziant seimos Tipulidae taksonominius
klausimus.
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ISVADOS

1. Pogenté Vestiplex tai monofiletiné ilgakojy uodu grupé, kuria charakterizuoja
tokios sinapomorfijos kaip stipriai pakite, stambts, su dantytu apatiniu pavirsiumi
cerkai bei redukuotos valvos. Patino IX tergitui badingos dvi pagrindinés formos:
padalintas i dvi atskiras skiltis bei semtuvo tipo.

2. Remiantis atlikta filogenetine analize nustatyta, kad pogentés Vestiplex rasys
grupuojasi i 13 kompleksy. 2 rasiy kompleksai isskiriami pirma karta.

3. Vidinés genitalinés struktaros (adminikulumas, genitalinis tiltas, 1X sternitas,
vaginaliné apodema, kopuliaciné kamera), kurios anksciau nebuvo tirtos ir
iliustruotos, leidzia identifikuoti rasiu kompleksus, ir gali bati panaudojamos artimy
rasiy identifikavimui.

4. 18 Rusijos Tolimyju Ryty aprasyta nauja mokslui ilgakojy uody rasis — Tipula
(Vestiplex) dhalma Starkevich & Podenas, 2011, priklausanti scripta rasiy grupei.

5. Papildzius Kinijos fauna 3 naujomis rasimis, dabar jos faunoje zinomos 52
pogentés Vestiplex rasys. Papildzius Mianmaro fauna 2 naujomis rasimis, dabar cia
zinomos 8 Vestiplex rasys. Atradus 2 naujas rasis Tailandui ir 1 nauja rasi P. Koréjai,
pogentés Vestiplex atstovai Siose salyse minimi pirma karta.
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