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Abstract

Two new Cordulegaster species are described and illustrated by drawings, photo-
graphs and SEM images. The first one, C. plagionyx sp. nov., was discovered in NW
Azerbaijan in a low-mountain forest landscape; the second, C. nachitschevanica sp.
nov., occurs in the subalpine zone of Nakhichevan AR, south of the main territory of
Azerbaijan. Both new taxa look generally similar to C. insignis Schneider, 1845; how-
ever, each of them reveals unique features and distinctive combinations of characters
that set them apart from other species of the genus. Both new species exhibits new
types of sex dimorphism previously unknown in Cordulegaster. Some traits related to
the structure of male appendages and important details of colouration prevent both
C. plagionyx sp. nov. and C. nachitschevanica sp. nov., from being reliably classified
under any of two widely accepted groups of species within the genus Cordulegaster:
the boltonii-group and the bidentata-group.
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Introduction

Azerbaijan presents a relatively new region for odonotological studies. The authors have
become the first entomologists to start there a regular, long-term, and country-wide
research focused on dragonfly fauna. It has already brought a series of new faunistic
data and rich comparative material for some taxonomically difficult groups, e.g.
Coenagrion puella species complex (Skvortsov & Snegovaya 2015).

Another interesting group in the area is no doubt the genus Cordulegaster Leach,
1815. A great number of species and subspecies within the genus are now known in
Europe and the Mediterranean, while the Caucasian races and populations are poorly
studied. Some authors believe (Dumont 1976; Van Pelt 2006: 220-221; Verschuren et
al. 1987) that only one highly polymorphic species is present in the most part of the
territory, namely C. insignis Schneider, 1845, with a lot of its subspecies ranging from
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the large, blue-eyed and very yellow C. i. nobilis (Morton, 1916) to the small, green-
eyed and extremely dark C. i. mzymtae (Bartenev, 1929), which can hardly be con-
sidered as belonging to the same species. Unsurprisingly, Lohmann (1993) assigned
(or restored) the species level to some of those taxa, and even described another
species, C. helladica (Lohmann, 1993) closely related to C. insignis. When doing this,
he especially stressed on the structure of the male anal appendages and considered
the differences in body colouration as much less significant. Therefore such species
as C.insigniss. str., C. charpentieri(Kolenati, 1848), C. montandoni(St. Quentin, 1971),
C. helladica, and C. amasina (Morton, 1916) can be told from one another much better
using some structural features, while their body patterns are often very similar or even
identical. Lohmann (1992, 1993) treated C. nobilis and C. coronata as true species
although he did not give their differential diagnoses. This concept provides a sounder
base to separate taxa of Cordulegaster on both species (structural traits) and sub-
species (colouration pattern) levels.

During our field work in Azerbaijan, we discovered two unusually-looking populations
of Cordulegaster (Figure 1). It was, of course, body colouration (or some of its details)
that we noticed first. However interesting these features might look, it could not satisfy
us without a close examination of the male appendages. After a careful study involving
SEM imaginary we make sure that the structural features of both the morphs are
unique, and even taken alone they could constitute a new species for each. Added by
other traits including eye colouration, pale and black markings on the head and the
abdomen etc., they open a good possibility to describe two well recognizable and
easy to identify species now looking endemic for Azerbaijan. The species are also of
particular interest for general taxonomy of the genus Cordulegaster since some of
their traits make them difficult to place into eihter of the two widely recognized groups
of species within the genus Cordulegaster: the boltonii-group or the bidentata-group.
All specimens will be deposited in the Institute of Zoology of the Azerbaijan National
Academy of Sciences, Baku (IZ ANAS).

Figure 1. Geographical location of Azerbaijan and the type localities (®) of the new
species found. — a, Cordulegaster plagionyx sp. nov, — b, C. nachitschevanica sp. nov.

2| IDF-Report 85



Two new Cordulegaster from Azerbaijan

Cordulegaster plagionyx sp. nov.
Figures 2-6

Derivatio nominis

The name plagionyx derived from Old Greek words plagios (oblique or obliquely -
sidewards - directed) and onyx (claw), which refers to the way the medioventral teeth
in the species’ male superior appendages are directed.

Specimens examined

Holotype J: Environs of Dzhidzhikhana [Cicixanal, Balaken District, Azerbaijan,
41°40'33.9"N 46°29'34.8"E, 316 m a.s.l., 25 vi 2013, VS. Deposited in 1Z ANAS.

Paratypes 17, same location, 2 vii 2014, VS; 19 (allotype), same location, 13 vi 2015,
NS. Both deposited in IZ ANAS.

Diagnosis

A medium-sized Cordulegasterwith the body pattern similar to thatin C. charpentieri
(Kolenati, 1846). Males are blue-eyed; females, in contrast have green eyes.

Description of the holotype, male

Measurements [mm]. Body with head and appendages 73, without appendages 71,
Abdomen with appendages 53, without appendages 51. Forewing 45, hind wing 44,
pterostigma 4.0 in forewing, 4,5 in hind wing. Superior appendages 2.2, inferior ap-
pendages 0.9.

Head (Figure 4b, c) Horizontal surface of frons entirely pale-yellow, almost white.
Vertical surface of frons with a well-developed black bowed crossbar forming a typical
‘raised eyebrow’ figure. Suture between frons and clypeus practically unmarked, only
with a small brownish dot in the very middle. Anteclypeus black, postclypeus yellow.
Labrum yellow with a thin black rim around it and a very short incomplete brownish
streak descending along the median suture. Labium yellow. Antennae and vertex
black. Fore side of occipital triangle pale-yellow, almost flat, hind part is bright yellow,
strongly inflated. Eyes light blue, turn to yellow-brown post mortem. Postocular area
black with wide bright-yellow bands descending along postgenae.

Thorax (Figures 2b, c; 4b, ¢, d) Hind border of prothorax with a continuous yellow rim
and a yellow streak along each side. Yellow antehumeral stripes on synthorax with
wavy outer margins; their upper outer corners are almost rounded in frontal view (Fig-
ure 4b); however, in dorsal view they appear angular, protruding outwards (Figure 4c).
Additional yellow mark between two main yellow bands is long triangular in shape
but rather short, as short as ¥ the distance between alar sinus and leg bases.

Wing venation as shown on Figure 2d, e. Pterostigma in Hw is longer than that in Fw
by 0.5 mm (4 mm and 4.5 mm respectively). Anal triangle 3-celled. Membranula very
narrow, smoky-gray.
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Figure 2. General appearance of the holotype Cordulegaster plagionyx sp. nov. — a,
dorsal view; — b, lateral view; — ¢, detail of thorax with abdominal segments 1-3; — d,
right forewing; — e, right hind wing. Drawings by Eugeina V. Semenova
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Legs entirely black, except for the bright yellow coxae.

Abdomen Abdominal pattern as shown on Figures 2a, b; 4a, d. Dorsal surface of S1
with indistinct yellow markings, lateral markings not seen from above. Yellow mark on
the sides of S1 very large, as long as the entire side of S1 and almost as broad as S1
in its upper portion although the lower portion is rather thin. Dorsal surface of S8 with
two 7-shaped yellow figures formed by hind and fore makings connected with each
other; however, on S7 they are separated, and the 7-shaped figure is lacking. S10 black
in the middle but with two large obliquely diverging yellow lateral spots, each as long
as the entire segment. Secondary genitalia as on Figure 5.

Anal appendages (Figure 3) Superior appendages (dorsal view) slender, parallel, with
straight outer and inner borders and pointed tips. They do not touch each other them-
selves; however, their medioventral teeth are horizontally directed, perfectly visible in
dorsal view, touching one another. In lateral view, medioventral teeth are hardly visible
(at most as smallest blunt knobs). Laterobasal teeth (lateral view) strongly developed,
reaching or overlapping inferior appendage, but almost totally covered by distal bor-
der of S10. Inferior appendage in ventral view almost quadrate, not tapering to end,
with a rather deep notch at top; sides are slightly bent inwards. Its posterior border
(caudal view) with irregularly-lobate plates on either side of apex; each plate is roughly
serrated with 2-4 obtuse teeth.

1mm

Figure 3. Males anal appendages of the holotype of Cordulegaster plagionyx sp. nov. —
a, lateral view; — b, dorsal view; — ¢, ventral view; — d, apical. SEM photographs by NS.
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Figure 4. Colour features of the living holotype of Cordulegaster plagionyx sp. nov. —
a, dorsal view; — b, detail of frons and thorax; — ¢, detail of thorax and antehumerals,
dorsal view; — d, lateral view. Photographs by NS.
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Figure 5. Secondary genitalia of the holotype of Cordulegaster plagionyx sp. nov.
SEM photograph by NS.

Description of the allotype, female

Female [mm] (Figure 6). Body with ovipositor 80; without ovipositor 78, abdomen with
ovipositor 59, without ovipositor 57. Forewing 48, hind wing 47, pterostigma 4.0 in
forewing, 5.0 in hind wing. Superior appendages 1.0, ovipositor 8.5, protruding part 2.0.

Head (Figure 6a, b) Eyes light green, not blue. Horizontal surface of frons entirely
bright-yellow, much brighter than in males.

Abdomen (Figure 6a, b, c) Dorsal surface of S1 black with two thin yellow streaks con-
verging towards the segment base.

Ovipositor almost entirely black, somewhat brownish at base.

Variation in paratype

This male was a bit larger than the holotype, measurements being mostly the same.
Measurements [mm]. Body with head and appendages 74, without appendages 72,
Abdomen with appendages 53, without appendages 51. Forewing 46, hind wing 45,
pterostigma 4.0 in forewing, 4,5 in hind wing. Superior appendages 2.2, inferior ap-
pendages 0.9.

Larva unknown.
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Figure 6. Colour features of the allotype of Cordulegaster plagionyx sp. nov. —
a, dorsal view; — b, detail of frons and thorax; — ¢, lateral view. Photographs by NS.
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Distribution

Known only from the locus typicus in the low-mountain forest zone of North-Western
Azerbaijan between the cities of Zagatala and Balaken (Figure 1a). The population has
been observed for three years and appears quite stable, although not very numerous.

Habitat Adult males fly on glades and meadows in the forest and in various open
grassy places (used as hayfields or pastures) in Dzhidzikhana village or close to it (Fig-
ure 7). Most male individuals are active after 16.00 and fly up to dusk. They normally
fly low to the grass and keep close to forest margins or fences surrounding the fields
and pastures. The only observed female was captured close to water in the upper
reaches of a small shallow fast-flowing river (Figure 7) that crosses the village about
500 m downstream. The river has stony bottom and densely forested banks, so that
its watercourse is well-shadowed almost everywhere. No individual was noticed down-
stream of the village where the river is getting 3-4 m wide and flows in the open. This
species co-occurs with a large population of Caliaeshna microstigma (Schneider,
1845) that inhabits the upper reaches of the same river.

Figure 7. Small stream above Dzhidzikhana village, Balakan District, Azerbaijan, where
Cordulegaster plagionyx sp. nov. female was caught. Photograph by VS
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Cordulegaster nachitschevanica sp. nov.
Figures 8-12

Derivatio nominis

The name nakhitschevanica is derived from the name of the Republic of Nakhichevan,
an autonomous part of Azerbaijan south of its main territory, where the new species
was collected.

Specimens examined

Holotype J: Agdere [Agdars], Ordubad District, Nahkichevan AR, Azerbaijan,
39°06'37.3"N 45°54'52.3"E, 1,973 m a.s.l., 28 vi 2012, NS. Deposited in 1Z ANAS.

Paratype 1¢ (allotype), same location and date, NS. Deposited in IZ ANAS.

Diagnosis

A pale, blue-eyed, medium-sized species with an extensively developed yellow pattern
on the abdomen, similar to that in C. nobilis. Females are easily identified by the
sharply angular upper outer corners of their yellow antehumeral stripes on thorax.

Description of the holotype, male

Measurements [mm]. Body with appendages 72, without appendages 70, abdomen
with appendages 52, without appendages 50. Forewing 44, hind wing 43, pterostigma
3.7, 3.9 in forewing (left, right wing), 4.4 in hind wing. Superior appendages 2.0,
inferior appendages 0.8 in lenght, 0.9 in width.

Head (Figure 8b) Horizontal surface of frons entirely pale-yellow, almost white. Vertical
surface of frons totally yellow. Suture between frons and clypeus unmarked. Ante-
clypeus black, postclypeus yellow. Labrum yellow with a thin black rim around it (thicker
at bottom), but without a black marking along the median suture. Labium yellow. An-
tennae and vertex black. Both sides of occipital triangle light-yellow, dorsal side mod-
erately inflated; occipital side strongly inflated. Eyes light blue, turn to yellow-brown
post mortem. Postocular area black with wide bright-yellow bands descending along
postgenae.

Thorax Hind border of prothorax with a continuous yellow rim and a yellow streak
along each side. Pale antehumeral stripes on frontal surface of thorax very broad, with
almost straight outer margins; and strongly bowed inner ones. Yellow antehumeral
stripes on frontal surface of synthorax very broad, with almost straight outer margins;
their upper outer corners in both frontal and dorsal view are obtusely-angular, slightly
protruding outwards (Figure 8b). Additional yellow mark between two main yellow
bands is long-triangular in shape but rather short, as short as 5 the distance between
alar sinus and leg bases.
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frons and synthorax; Photograph by NS

Wing venation as shown on Figure 8a. Pterostigma in Hw is longer than that in Fw by
0.5 mm (4 mm and 4.5 mm respectively). Anal triangle 3-celled. Membranula narrow,
whitish.

Legs black except coxae, which are bright yellow.

Abdomen Colour pattern as shown on Figure 8a. Dorsal surface of S1 black with two
thin yellow streaks converging towards the segment base. Yellow mark on the sides
of S1 very large, as long as the entire side of S1 and almost as broad as S1 in its upper
portion although the lower portion is rather thin. Dorsal surface of S8 with two 7-
shaped yellow figures formed by hind and fore markings connected with each other;
however, on S7 they are separated, and the 7-shaped figure is lacking. Dorsal surface
of S8 with two 2-shaped yellow figures connected at its distal margin. Dorsal surface
of S10 with an unpaired droplet-like yellow spot in the middle and two large obliquely
diverging yellow spots on sides, each as long as the entire segment (Figure 11c¢). This
detail is identical in both sexes. Secondary genitalia as on Figure 9

Anal appendages (Figure 10) Superior appendages (dorsal view) broad and stout,
parallel with very shortly pointed tips. Outer margins are straight, whilst inner margins
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Figure 9: Secondary genitalia of the holotype of Cordulegaster nachitschevanica sp.
nov. SEM photograph by NS.

500 pm

Figure 10. Anal appendages of the holotype of Cordulegaster nachitschevanica sp. nov.
— a, lateral view; — b, dorsal view; — c, ventral view; — d, apical. SEM photographs by NS.
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are wavy and dilated outwards near the middle and close to tips. Their medioventral
teeth are well visible from above and directed towards S10, yet they do not touch. On
the SEM photographs they seem to nearly do so, but if they are placed normally, so
that their outer margins cover those of the inferior appendage, it is clearly seen that
the teeth are separated from each other. In lateral view, medioventral teeth also well
visible, with their tips pointing back to S10. Laterobasal teeth (lateral view) strong,
overlapping inferior appendage, but almost totally covered by distal border of S10,
sometimes hardly visible. Inferior appendage (ventral view) more or quadrate, not ta-
pering to end, with length to width ratio <1; top is only slightly notched; sides are very
gently bent inwards. Its posterior border (caudal view) with one roughly-serrated plate
on each side of apex; each plate bears four obtuse teeth.

Description of the allotype, female

Female [mm] (Figures 11, 12) Body with ovipositor 79, without ovipositor 77 mm, ab-
domen with ovipositor 59, without ovipositor 57. Forewing 48, 49, hind wing 46, 47.
pterostigma 3.8, 4.0 of forewing, 4.4, 4.5 of hind wing (left, right wing respectively).
Superior appendages 1.0, ovipositor 8.2, protruding part 2.0.

Head Eyes blue as in males. Horizontal surface of frons entirely bright yellow, much
brighter than in males (Figures 11b, 12c¢).

Figure 11: Colour features of the allotype of Cordulegaster nachitschevanica sp. nov.
— a, dorsal view; — b, detail of frons and synthorax; — ¢, detail of S9-510, dorsal view.
Photographs by NS.
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Figure 12: Colour features of the allotype of Cordulegaster nachitschevanica sp. nov.
— a, dorsal view; — b, lateral view; — ¢, detail of frons and thorax. Photographs by NS.
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Thorax (Figure 12b, ) Yellow antehumeral stripes on frontal surface of synthorax very
broad, with almost straight outer margins; their upper outer corners in both frontal
and dorsal view are sharply angular and protruding outwards (Figure 12c¢) with an al-
most spur-like proximal corner; it reaches ¥ the distance between alar sinus and coxa.

Ovipositor almost entirely black, somewhat brownish at base.
Larva unknown.

Distribution

Known only from the locus typicus in subalpine zone of Ordubad District, Nakhichevan
AR, Azerbaijan (Figure 1b).

Habitat Discovered in a high-mountain semi-open area (ca. 2,000 m a.s.l.) covered
with subalpine tall-herb grasslands and shrubby thickets (Figure 13). The small mod-
erately fast-flowing river along which the species flies has rocky banks with sparse veg-
etation and stony bottom with pools and cascades along the watercourse.

Figure 13: High-mountain, semi-open area at Agdere [Agdara], Ordubad District,
Nahkichevan AR, Azerbaijan. Photograph by NS.
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Differential diagnosis

Cordulegaster insignis (sensu amplissimo) is believed to be the only species with blue
eyes in the entire genus (Van Pelt 2006: 220). Since two taxa described above do have
blue eyes (males in C. plagionyx sp. nov. and both sexes in C. nakhitschevanica sp.
nov.), it is natural to consider their descriptions in connection with C. insignis. To dis-
cuss the most important diagnostic features of the new species in a broader context,
we compiled a table containing some data on structural traits of male superior ap-
pendages for a number of species related (or similar) to C. insignis and added our
new species to it. Most of the data are taken from Lohmann (1993) because he used
these traits to describe C. helladica and to support species level of some other taxa.
Data on C. mzymtae partly are original (VS collected two males in the Western Cauca-
sus close to the locus typicus), partly combine descriptions from Akramovsky & Shen-
gelia (1967) and Dumont & Schneider (1984); all the data concerning the latter species
agree well with each other.

From this table alone, without any other data involved, it is clear that each of the new
species represents some very rare traits, while their combination is absolutely unique.
C. nachitschevanica sp. nov. has reversely directed medioventral teeth, and in having
this trait it can be compared only with C. amasina. On the other hand, the laterobasal
teeth in C. nachitschevanica sp. nov. are very long, overlapping inferior appendage in
lateral view, and almost fully covered by the hind margin of S10: both features are oth-
erwise found only in C. charpentieri.

hind in of S10
ind margin o <

Figure 14: Terminology of Cordulegaster male anal appendages as used in Table 1.
Re-drawn after Lohmann 1993 (showing the taxon helladica).
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Table 1. Comparative morphology (see Figure 14 for terminology) of male superior
appendages in some Cordulegaster species. Unfortunately we were unable to include

the taxon nobilis by the lack of information about the males anal appendages. Dis-

criminating features are printed in bold. — lv, lateral view; dv, dorsal view.

species laterobasal teeth

amasina
Iv: close to hind margin of S10 but not covered

Iv: do not reach inferior appendage

charpentieri
Iv: almost covered by hind margin of S10

Iv: overlap inferior appendage

helladica

Iv: clearly separated from hind margin of S10

Iv: do not reach inferior appendage

insignis s. str.
Iv: more or less separated from hind margin of S10

Iv: do not reach inferior appendage / almost reach
inferior appendage

montandoni
Iv: clearly separated from hind margin of S10

Iv: do not reach inferior appendage

mzymtae
Iv: clearly separated from hind margin of S10

Iv: almost reach inferior appendage

nachitschevanica sp. nov.
Iv: almost covered by hind margin of S10

Iv: overlap inferior appendage

plagionyx sp. nov.
Iv: almost covered by hind margin of S10
Iv: reach inferior appendage / overlap inferior

appendage

medioventral teeth

Iv: directed towards body
Iv: clearly visible
dv: do not touch each other

Iv: directed downwards
Iv: clearly visible

dv: do not touch each other

Iv: directed downwards, somewhat
sidewards
Iv: clearly visible / less clearly visible

dv: do not touch each other

Iv: directed downwards
Iv: clearly visible
dv: do not touch each other

Iv: directed sidewards
Iv: hardly visible

dv: do not touch each other

Iv: directed downwards
Iv: clearly visible

dv: do not touch each other

Iv: directed towards body
Iv: clearly visible
dv: do not touch each other

Iv: directed sidewards
Iv: hardly visible from side
dv: clearly touch each other
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In C. plagionyx sp. nov. the medioventral teeth are directed exactly sideways, toward
each other, therefore hardly visible in lateral view. So far, this condition has been
known only in C. montandoni(although in some specimens of C. helladica buchholzi
(Lohmann, 1993) the teeth can be somewhat bent sideways too). However, C. plagi-
onyx sp. nov. differs from both C. montandoni and C. helladica by having the latero-
basal teeth covered by the hind margin of S10.

We can equally well express the same idea another way: Both C. plagionyx sp. nov.
and C. nachitschevanica sp. nov. are similar to C. charpentieri because in all three
species the laterobasal teeth are almost covered by the hind margin of S10. However,
in each of them the medioventral teeth are directed differently - downwards in C. char-
pentieri, sidewards in C. plagionyx sp. nov., and backwards in C. nachitschevanica sp.
nov. As for C. helladica, C. insignis s. str., and C. mzymtae, they all have more than one
important structural feature that differ from each of the new species.

In addition to the unique combinations of traits described above, both C. plagionyx
sp. nov. and C. nachitschevanica sp. nov. possess some distinctive features that set
them apart from all similarly looking or related species. In males of C. nachitschevanica
sp. nov. it is the shape of the male upper appendages in dorsal view: they are broad
with straight outer margins and wavy inner margins remarkably dilated outwards in
two points, near the middle and close to tips. To our knowledge, no other Cordule-
gaster species have superior male appendages like this. The females possess another
unusual character: the yellow antehumeral stripes on frontal surface of their synthorax
have sharply angular upper outer corners. Of all other Cordulegaster species, this fea-
ture is known only in C. heros (cf. Theischinger 1979; Van Pelt 2006; Kalkman 2006).
Importantly, in the latter, this feature is equally well-expressed in both sexes. Quite the
contrary, in C. nachitschevanica sp. nov. females exhibit this condition to even greater
extend than C. heros, whilst in males it is rather hardly noticeable. This kind of sex di-
morphism is new for the genus Cordulegaster.

The most important structural trait of C. plagionyx sp. nov. is that the medioventral
teeth in male superior appendages are not simply directed sidewards but touching.
This condition is not uncommon in species related to C. boltonii; however, all of them
have diverging upper appendages, while in C. plagionyx sp. nov. they are strictly par-
allel, with straight and not wavy outer and inner margins.

Another extraordinary feature of C. plagionyx sp. nov. is, again, a new kind of sex di-
morphism, which involves eye colouration. Generally speaking, Cordulegaster species
can be either green-eyed or blue-eyed (the latter is actually related only to C. insignis
s.l.). It is possible that males and females have not exactly the same eye colours (e.g.
in C. vanbrinkae Lohmann, 1993 eyes in males are rather dark green while in females
they are very bright green), yet the background colour is the same in both sexes. The
rule will hold true even if we combine a number of taxa into one polymorphous
species. Within C. insignis sensu amplissimo, in some subspecies (such as C. i. insignis
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or C. i. charpentieri) both sexes are blue-eyed whilst in others (C. i. mzymtae etc.) they
are green-eyed. Thus, as far as we are informed, C. plagionyx sp. nov. represent the
only case in the whole genus where in males eyes are blue and in females they are
green.

Cordulegaster nachitschevanica sp. nov. is not the only Cordulegaster species found
in Nakhichevan. Akramovsky (1939) identified several specimens collected in this ter-
ritory as C. insignis nobilis; Akramovsky (1948) published more abundant material
under the same name from Armenia. In both cited papers he notes that all the local
specimens differ from Morton'’s type by the lack of the yellow 7-shaped figure on S7
and a smooth anterior margin of the yellow dorsal spot on S2. Recently Tailly et al.
(2004) reexamined all the Armenian material on Cordulegaster and identified it as C.
insignis charpentieri. Based on this revision, we first published our specimens from
Nakhichevan under the same name (Skvortsov & Snegovaya 2014). Actually, in terms
of body pattern, our material is not similar to both type specimen C. insignis nobilis
(cf. Morton, 1916: plate XXXVI) and C. insignis charpentieri as it is depicted in Van Pelt
(2006: 220) and in Lohmann (1993). Nor has it much to do with C. insignis lagodechi-
cus Bartenev, 1929, which both Dumont (1976) and Lohmann (1993) believe to be a
synonym of C. insignis charpentieri. Moreover, we do not think that minor details of
body colouration could help in reliable separation of species within the genus. Our
decision to describe the discussed specimens as new species is founded on structural
features, which are more promising where colour polymorphism is too strong.

Discussion

Discoveries related to Cordulegaster species often lead to new ideas concerning the
taxonomy of this highly variable genus. We have no intention to suggest any serious
additions or changes to this subject; however, the newly described species open a
good possibility to briefly discuss some issues in sub-generic classification of Cordule-
gaster. Two large groups of species are traditionally recognized in the genus, namely
boltonii-group and bidentata-group. Morphological differences between them have
been widely discussed, and the most recent summary on them (Van Pelt 2006; Kalk-
man 2006) involves two main features:

1. In boltonii-group, yellow lateral marking on S1 takes the shape of a reverse 'C’' and
is located along lower hind corner of S2. The same marking in bidentata-group ap-
pears as a small oblique spot near the middle of S2 (sometimes more or less stretched
downwards).

2. Male superior appendages in boltonii-group are diverging and said to touch at
base. These in bidentata-group are described as parallel and not touching at base.
The above statements are illustrated in many sources, of which Van Pelt (2006) is the
best to compare the different species.
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Comparison of the above features with respective morphological characters of both
here described species clearly shows that neither C. plagionyx sp. nov. nor C. na-
chitschevanica sp. nov. fit well into any the two groups.

1.The yellow lateral marking on S1in both C. plagionyx sp. nov. and C. nachitschevan-
ica sp. nov. is extremely large, covering ca. 50% of the segment’s lateral surface. In its
upper portion it occupies almost the entire width of S1, then stretches down along its
hind margin as far as its posterioventral corner. This condition does not match anything
supposed to be typical for both boltonii-group and bidentata-group. It is interesting
that although C. plagionyx sp. nov. is generally much darker that C. nachitschevanica
sp. nov., the spot is equally well developed in both species. Therefore, it is not the
general yellowness of body colouration that determines the large size of this charac-
teristic element of abdominal pattern in Cordulegaster.

2. In addition to the above, C. plagionyx sp. nov. reveals a very peculiar combination
of traits typical for bidentata-group with those known only in boltonii-group. As indi-
cated above, the male upper appendages in the species are parallel, with both outer
and inner margins being also straight and parallel; on the other hand, their medioven-
tral teeth clearly touch each other. It is necessary to point out here that in C. boltonii-
group the appendages themselves do not really touch at base despite the usual way
to describe their arrangement. In fact, the appendages are well-separated at base in
both bidentata- and boltonii-group and it is only medioventral teeth that touch in the
latter (see figures in Van Pelt 2006: 213-221). Hence, the condition found in C. plagi-
onyx sp. nov. presents a typical feature of boltonii-group ‘inserted’ into a bidentata-
like structural environment.

The validness of boltonii- and bidentata-groups has been revised several times, as
well as the placement of certain species into each of them. Dumont & Schneider
(1984) considered bidentata-group as non-existing; Verschuren et al. (1987) restored
the traditional separation into the two groups on the base of larval features. Most re-
cently, Froufe et al. (2014) supported the monophyly of the two groups using molec-
ular markers of a very large sample of Western Palaearctic species. However, this
research does not involve eastern species, among which there are some poorly stud-
ied taxa. C. mzymtae was placed by Bartenev first into boltonii-group (1929) then into
bidentata-group (1930). Dumont & Schneider (1984) assign the same species to
boltonii-group, whilst Verschuren et al. (1987) treat it as a member of bidentata-group,
and Van Pelt (2006) considers C. mzymtae as a subspecies of C. insignis.

The discovery or C. plagionyx sp. nov. and C. nachitschevanica sp. nov. raises again
the question of how accurately the two groups can be separated using both coloura-
tion and structural features. The eye-colouration sex dimorphism in C. plagionyx sp.
nov. seems to combine in a single species two patterns, one of which (blue eyes) has
been known only in bidentata-group. The shape of antehumeral stripes provides a
good example of a unique character (the angular outer corner) developed independ-
ently in two not closely related species one of which (C. heros) is believed to belong
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to boltonii-group, and the other (C. nachitschevanica sp. nov.) looks in general ap-
pearance as if it was a member of bidentata-group. However, sex dimorphism in this
feature found in C. nachitschevanica sp. nov. suggests that such trends are rather hard
to predict. The genus Cordulegaster seems to exhibit a reticular pattern in its mor-
phological evolution, so there may not be any hierarchical approach to satisfactory
render its variability.
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