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MORPHOMETRIC DISTINCTION OF PLATYCNEMIS PENNIPES
NITIDULA BRULLE, 1832 FROM P.P. PENNIPES PALLAS, 1771
(ODONATA: PLATYCNEMIDIDAE)

Z.R. ADAMOVIC AND S.T. VIJATOV
Institute for Medical Research, P.O. Box 721, YU-11001 Beograd

The statistical examination confirmed that the males and females of P.p. nitidula have significantly wider
hind tibiae than the males and females of the nominate subspecies P.p. pennipes. The ratio: maximum width
of hind tibia / length of median tibial spine of the males and females of P.p. nitidula are significantly larger
than that of the nominate subspecies. Distribution of two subspecies was discussed.
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INTRODUCTION

‘While surveying Odonata of Hungary, Konaut (1896) wrote down 20 species -
including Platycnemis pennipes Pallas - in the south part of the Pannonian Low-
land. That area is now Serbian territory, lying north of the river Sava and the Da-
nube. The first author of the present paper listed those species, and added that
[translated from Serbian]: “those 20 Odonata species were probably the first scien-
tific records of these Insects in Serbia” (Apamovic, 1949). That assumption has
been repeated in two other papers (ApAMOVIC, 1956; ANDIus, 1992). However, the
author found recently a paper about an examining journey of the natural history
teachers and a group of pupils of a Belgrade secondary school, that was made over
W Serbia and E Bosnia in 1890. Professor Ljubomir MiLiKoVIC collected, identified
and listed insects during that journey. In addition to many other insect species,
MiLikovic recorded three Odonata species, namely: “Calopteryx splendens (Harris,
1792) and Platycnemis pennipes (Pallas, 1771) between the sites of Loznica nad
Krupanja; P. pennipes between Krupanj and Mali Zvornik, W Serbia; and, 4eshna
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cyanea (Miiller, 1764) between Mala Kasaba and Srebrenica, E Bosnia” (PETROVIC
et al., 1891). That happened five years before, already mentioned KoHAUT's paper.
Towards the end of the 19th century, Prof. MiLikoviC taught zoology at Velika
Skola (Advanced School) in Belgrade, and translated from German into Serbian the
well-known CLAuS university zoology textbook.

The nominate subspecies Platycnemis pennipes pennipes (Pallas, 1771) was re-
corded in Serbia (Apamovic, 1993; Apamovic & Vwiatov, 1996), Macedonia
(BuchHoLz, 1963; Apamovi¢, 1990), and the continental part of Montenegro
(ADAMOVIC et al., 1996). All other records of this species in Serbia and Macedonia
refer to the nominate subspecies. They will be quoted and discussed in this paper.

The subspecies Platycnemis pennipes nitidula was described by BRUILLE
(1832) from Morée, Peloponnesus, Greece. BARTENEV (1912) was the first to record
that subspecies from Rijeka Crnojevica at the NW end of Skadar Lake, Montenegro.
The subspecies was rediscovered at Virpazar, Skadar Lake, and - in addition - rede-
scribed and illustrated by DumonT (1977). Platycnemis p. nitidula (BRULLE, 1832)
(= insularis Selys, 1863) is a common damselfly at Skadar Lake, as well as in
marshy meadows of Ulcinj District, situated more than 20 Km S of Skadar Lake,
Montenegro (Apamovic¢, 1996).

The scope of the present paper is a morphometric distinguishing between
Platycnemis pennipes pennipes Pallas and Platycnemis pennipes nitidula Brullé,
taken by the authors in Serbia and Montenegro, respectively.

MATERIAL AND METHODS

A total of 283 adult damselfly specimens belonging to Platycnemis pennipes
pennipes (193 o, 90 ?), and 31 specimens pertaining to Platycnemis pennipes niti-
dula (24 o,7 ¢)havebeenexamined. The damselflies were taken by the authors at
the following four sites in Serbia and Montenegro:

(1) Novi Becej (45°36' N 20°09' E), a town on the bank of the river Tisa, Ba-
nat, N Serbia. Canals and swamps with permanent, clean water overgrown with
Typha angustifolia, Sparganium erectum, Alisma plantago, Nymphoides pel-
tata, at the altitude of about 77 m. Platycnemis p. pennipes: 33 o, 13 9, taken
from 24th till 28th July of 1995.

(2) Negotin (44°14'N22°02'E), a town situated in the broad lowland of the Da-
nube, E Serbia. Canal of the Jaseni¢ka River, with permanent, celan and slowly
flowing water, lined with marshy vegetation of Phragmites orientalis, Tyvpha
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latifolia, Calystegia sepium, Lythrum salicaria, at about 45 m in altitude.
Platycnemis p. pennipes: 43 &, 15 9, taken from 29th July till 1st August, 1996.

(3) Krupacko Jezero (43°06' N 22°41' E), a karst lake situated 9 Km SE
from the town of Pirot, E Serbia. A man-made outflowing stream with clean
water, overgrown with Potamogeton natans, Carex vulpina, Jancus glaucus,
Galium palustre, Rumex conglomeratus, at about 400 m in altitude. Platycne-
mis p. pennipes: 117 o, 62 9, collected in June and July of 1990.

(4) Skadar Lake, Dodo§i (42°20' N 19°09' E), a village on NE bank of
Lake. A sluggish stream with sandy and silty bottom, and clean water over-
grown with floating and submersed plants Nuphar luteum, Nymphea alba, Po-
tamogeton fluitans, Myriophyllum spicatum, Ceratophyllum demersum. The
belt of emergent plants Schoenoplectus lacuster, Typha angustifolia and some
other species grows along the bank with Salix alba and Alnud glutinosa. at
about 6 m in altitude. Platycnemis p. nitidula: 24 o, 7 9, taken from 24th till 28th
July of 1994,

The examinations were carried out in the way that was described and used in a
previous paper (ApaMOVIC & VuaTtov, 1996). The mean values + standard crror
were calculated on the eleven characters, separately for males and females. The one-
way analysis of variance (ANOVA), and Tukgey and SNK (Student-Newman-
Keuls) multiple comparison tests (ZARr, 1984) were carried out on characters which
appeared to be useful in distinguishing between the two subspecies.

The nomenclature of the wing veins are used according to Askew (1988). - The
material examined is in the collection of the Natural History Museum in Belgrade
(600 BEO 95733).

RESULTS

The detailed and comparable morphometric data on Platycnemis pennipes pen-
nipes (ParLas, 1771) from N and E Serbia, and Platycnemis pennipes nitidula
(BrULLE, 1832) from SW Montenegro, are shown in Table I and Table II for males
and females respectively.

The mean values of eleven characters examined in males and females of three
samples of P.p. pennipes, collected at three sites in Serbia, are obviously very much
alike. No statistically significant differences were found among them. In the same
time, the mean values of a majority of characters investigated in males and females
of P.p. nitidula taken at Skadar Lake in Montenegro are very similar to those of
three samples of P.p. pennipes from Serbia (Tab. I and Tab. II).
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Table I

Measurements (mm) in males of Platyemenis p. pennipes from Novi Beéej (N=33), Negotin (N=43),
and Krupacko Jezero (N=117) in Serbia, and Platyenemis p. nitidula from Skadar Lake (N=24) in

Montenegro; mean value * standard error.

P.p. pennipes P.p. nitidula

Character Novi Negotin Krupacko Skadar
Bedej Jezero Lake

Abd 29.81 £0.21 29.60 = 0.17 30.11£0.08 3143+£0.24
HW 20.18+0.12 20.51+0.09 21.38+0.08 2034 +£0.14
pt HW 0.83 +0.02 0.79+0.13 0.90 £ 0.01 0.88 +0.02
Pns FW 11.73£0.15 11.91£0.21 12.40£0.10 12.17 £ 0.13
Pns HW 10.03+0.14 10.19+0.14 10.63 £0.10 1042 +0.15
b R3IFW 5.17+0.06 5.01 £0.09 5.17+0.05 5.08 £ 0.05
b RIHW 4.00 £ 0.06 4.03+£0.07 4.08 £ 0.04 4.00 £0.05
b IR2FW 3.27+0.13 3.33£0.11 3.25+0.06 3.63£0.16
b IR2ZHW 226%0.12 2.64+0.10 2.40=0.06 2.7510.14
100 mw/HT]I 11.85+0.19 11.57+0.16 11.40£0.10 18.29 £0.40
mw/HTs 0.79 + 0.01 0.76 + 0.01 0.78 + 0.01 1.52+0.0

Abd = length of abdomen (including male appendages),

HW = length of hindwing,

pt HW = pterostigma costal length of hindwing,

Pns FW = number of postnodal crossveins in forewing,

Pns HW = number of postnodal crossveins in hindwing,

b R3IFW = number of cells between subnodal crossvein and the separation of R3 in forewing,

b R3IHW = number of cells between subnodal crossvein and the separation of R3 in hindwing,

b IR2FW = number of cells between the beginning of IR2 and the beginning of pterostigma in forewing,
b IRZHW = number of cells between the beginning of IR2 and the beginning of pterostigma in hindwing,
100mw/HTI = relative width of hind tibia (% maximum width of hind tibia length)

mw/HTs = ratio: maximum width of hind tibia / length of median tibial spine.
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Table Il

Measurements (mm) in fimales of Platyemenis p. pennipes from Novi Beéej (N=13), Negotin (N=15),
and Krupatko Jezero (N=62) in Serbia, and Platycnemis p. nitidula from Skadar Lake (N=7) in
Montenegro; mean value * standard error.

P.p. pennipes P.p. nitidula

Character Novi Negotin Krupacko Skadar
Becej Jezero Lake

Abd 30.35+£0.38 30.01 £ 0.27 30.55+0.12 30.41 £0.76
HW 21.12+033 22.25+0.10 2322+0.12 21.44 +0.38
pt HW 0.92 +0.04 0.95+0.04 1.02 £0.02 0,96 = 0.04
Pns FW 12.00+0.23 12.53 £0.20 12.82+0.15 13.14 £0.26
Pns HW 10.46 £ 0.19 10.93 £ 0.26 10.98 £0.12 11.14 £ 0.41
b R3FW 515%0.11 5.37+0.17 5.10+0.07 557+0.13
b RIHW 3.77+0.09 423+0.11 4.10 £ 0.06 429+0.15
b IR2FW 3.27+0.17 347+0.14 3.55+0.10 421 £0.31
b IR2ZHW 2.38x0.17 2.60£0.19 2.62+0.08 350044
100mw/HTI 11.13£0.31 11.33+£0.22 10.91 £0.12 14.83 £ 0.62
mw/HTs 0.72 +£0.02 0.70 £ 0.03 0.70 £ 0.01 0.98 0.0

Abd = length of abdomen (including ovipositor),

HW = length of hindwing,

pt HW = pterostigma costal length of hindwing,

Pns FW = number of postnodal crossveins in forewing,

Pns HW = number of postnodal crossveins in hindwing,

b R3FW = number of cells between subnodal crossvein and the separation of R3 in forewing,

b R3IHW = number of cells between subnodal crossvein and the separation of R3 in hindwing,

b IR2ZFW = number of cells between the beginning of IR2 and the beginning of pterostigma in forewing,
b IR2ZHW = number of cells between the beginning of IR2 and the beginning of pterostigma in hindwing,
100mw/HTI = relative width of hind tibia (% maximum width of hind tibia length)

mw/HTs = ratio: maximum width of hind tibia / length of median tibial spine.

The length of abdomen in males, the relative width of hind tibia, and the ratio:
maximum width of hind tibia / length of median tibial spine in both males and fe-
males of P.p. pennipes and P.p. nitidula — appeared to be useful in the morphometric
distinguishing between these two subspecies. An one-way analysis of variance
(ANOVA), Tukey, and SNK multiple comparison tests were carried out only on
these characters. The ANOVA indicated that there were significant differences
among the means of the three characters examined (Tab. III). All of the F-values
were highly significant (P < 0.001).



Actaent.serb., 1997,2(1/2):61-75
66 Z.R. ADAMOVIC & S. T. VuATOV: Morph. distinction P.p. nitidula from P.p. pennipes

Table 111

Results of the one-Way ANOVA of the three selected characters of Platycnemis p. pennipes and
Platyenemis p. nitidula. A total of eight samples (groups) are examined: males - Novi Betej (N=33),
Negotin (N=43), Krupacko Jezero (N=117), Skadar Lake (N=24); and, females = Novi Bedej
(N=13), Negotin (N=15), Krupatko Jezero (N=62), Skadar Lake (n=7). - [Degrees of freedom
males: between groups 3, within groups 213; - females: between groups 3, within groups 93]

Males Females
Characters Mean square Mean square
Groups  / Error F Groups  / Error F
Abd 1867 /0098 19 - - -
100mw/HTI 328.00 / 1.33 247 32.33 / 0.97 33
mw/HTs 3.93 / 0.01 393 0.17 / 0.01 17

AllF - values highly significant, P < 0.001.

Abd = length of abdomen (including male appendages),
100mw/HTI = relative width of hind tibia (% maximum width of hind tibia length),
mw/HTs = ratio: maximum width of hind tibia / length of median tibial spine.

An analysis of the relative width of hind tibia (100mw/HT1) of females of the
both subspecies, using SNK multiple comparison test is shown as an example (Tab.
IV). In these comparisons, the null hypothesis were rejected according to the SNK
test, as well as the TUKEY test which is more robust. In conclusion, Platycnemis p.
pennipes females from Novi Becej, Negotin and Krupacko Jezero in Serbia were not
different from each other, but they were significantly different from the females of
Platycnemis p. nitidula from Skadar Lake, Montenegro. In other words, the females
of the subspecies nitidula have significantly wider hind tibiae than the females of
the nominate subspecies pennipes.

The overall results of the multiple comparison TukEey-test and SNK-test ap-
plied on the means of the three characters are summarized in Table V. In the same
time, they were significantly shorter than the abdomen length of Platycnemis p. niti-
dula males from Skadar Lake, Montenegro. This is not valid for females of Platyc-
nemis p. nitidula from Skadar Lake. This may be due to a small sample (7 ?) of the
subspecies nitidula from Lake. Anyhow, the examinations of a sufficiently large
sample of the nitidula females from the same area are necessary.

The males and females of the subspecies nitidula have significantly wider hind
tibiae than the males and females of the nominate subspecies pennipes from Serbia.

The ratio: maximum width of hind tibia / length of median tibial spine of the
males and females of Platycnemis p. pennipes from Novi Becej, Negotin and
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Krupacko Jezero were very much alike (Tab. V). That ratio of the males and females
of Platycnemis p. nitidula from Skadar Lake was significantly larger than that of the
nominate subspecies Platycnemis p. pennipes from Serbia. In other words, the me-
dian tibial spines of Platvcnemis p. nitidula from Montenegro, are relatively shorter
than those of Platycnemis p. pennipes from Serbia (Tab. I, II, and V).

Table IV

The SNK multiple comparison test with unequal sample sizes, applied on the mean values of the
relative width of hind tibia (100mw/HT]I), of the following four samples of fe males : Platvenemis p.
pennipes from Krupacko Jezero (KJ), Novi Becej (NB), Negotin (N) in Serbia, and Platvenemis p.
nitidula from Skadar Lake (SL) in Montenegro. [The probability, P < 0.001]

Samples ranked by means:  KJ NB N SL
Ranked sample means: 10.91 11.13 11.33 14.83
Sizes of samples: 62 13 15 7
Comparison Difference SE q p Q The null

of means hypothesis
SL-KJ 3.92 0.28 14.00 - 5.653 Reject
SL - NB 3.70 0.33 11.21 3 5.365 Reject
SL-N 3.50 0.32 10.94 2 4.894 Reject
N-KJ 0.42 0.20 2.10 3 5.365 Accept
N-NB 0.20 0.26 0.74 2 4.894 Accept
NB-KJ 0.22 0.21 1.05 2 4.894 Accept
Overall conclusion: NB N KJ SL

Table V

Results of the TUKEY and SNK multiple comparison tests applied on the means of three morphometric
characters of Platycnemis p. pennipes from Novi Becej (NB), Negotin (N), Krupacko Jezero (KJ) in
Serbia, and Platyenemis p. nitidula from Skadar Lake (SL) in Montenegro.

Character Males Females
Abd NB N KJ SL

100mw/HTI NB N KJ SL NB N KJ SL
mw/HTs NB N KJ SL NB N KJ SL

There is no significant difference among the samples which are underlined together.
Abd = length of abdomen (including male appendages),

100mw/HTI = relative width of hind tibia (% maximum width of hind tibia length),
mw/HTs = ratio: maximum width of hind tibia / length of median tibial spine.
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DISCUSSION

JacoBsoN & Bianchl (1905) based distinction between P. pennipes (PALLAS,
1771) and P. insularis Selys 1863, mainly upon the shape and pattern of tibiae of the
middle and hind legs. According to those authors, males and females of P. pennipes
are with “moderately expanded tibiae, marked with a long median black stripe”,
while those of P. insularis “are very much expanded and marked with just a vestige
of the median black stripe at the proximal end of tibia.”

That remained the main distinction between the two subspecies, P.p. pennipes
and P.p. nitidula (= insularis). That was proved morphometrically in the present pa-
per.

HEYMER (1968) considered P.p. nitidula as a good species, but he added that:
“par conséquent, il faut attirer |' attention sur le fait que Platycnemis hyalinata ne
peut étre une sous-espece de Platycnemis pennipes. Bien entendu, les conditions de
répartition précises que la position systématique de cette espéce restent a examiner’ .

DuMoNT (1977) added some valuable details about colour, pattern, flight and
~ distribution of P.p. nitidula, and he made some interesting comments about “ab-
sence de reproduction entre pennipes et nitidula, par séparation des populations re-
spectives” as well as “la danse nuptiale du male, les tibias aplatis qui sont offerts a la
femelle.” However, “ther is no evidence to suggest the function of the dilated tibiae
during courtship” - pointed out MARTENS (1997). - All that have to be taken into con-
sideration in future examinations.

As already mentioned, the records of this species in Serbia, Macedonia, and the
continental part of Montenegro refer to the nominate subspecies Platycnemis pen-
nipes pennipes (Pallas, 1771). They are as follows:

Serbia - Loznica, Krupanj, Mali Zvornik (MiLikovic, in PETROVIC et al.,
1891); Banat and Backa (Kouaut, 1896); Mitrovica, Pe¢, Djakovica (PONGRACZ,
1923); Ruma, Pozarevac (Apamovic, 1948); Beograd and the country surrounding
that town, Pan¢evo, Obrenovac, Zrenjanin, Apatin, Debeli Lug, Brdani, Gornji Mi-
lanovac, Sveta Petka, Stani¢enje, Rogot, Ferizovi¢ in Kosovo, Zajecar, Pirot
(Apamovic, 1949; specimens from two latest sites have been taken and identified by
Kosta MARrIC at the beginning of this century); Mramorak (Apamovic, 1956); Obed-
ska Bara, Srem (TRIPKOVI(‘-CUBR}LOVIC, 1960); Jarak and Fenek in Srem, Salinac,
Kulug, Ljig, Rajac Mt., Div¢ibare, Zlatibor Mt., Vlasina, Donji Dusnik, Zaplanje,
Kremna, Bela Palanka (Anpius, 1992); Petnica near Valjevo (BrRankovi¢, 1996);
Sikole near Negotin, and Svinjarska Reka at Rtanj Mt. (MLADENOVIC, 199 ); Novi
Becej (Apamovic & VIIATOV, 1996).
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Macedonia - Ohrid Lake (FiLEvska, 1954); Drenovo in Gole$nica Mt.,
Matka, Vratnica in Sara Mt. (Buchnorz, 1963); Skoplje, Kotlanovo, Kozjak Mt.,
Probidtip (KARAMAN, 1969); Dojran Lake (KARAMAN, 1981); Demir Kapija, Prespa
Lake, “an allen stagnierenden und fliessenden Gewdssern Mazedoniens ge-
genwirting” (PETERS & HACKETHAL, 1986); Strumica (ApAmovic¢, 1990).

Montenegro, the continental part of the country - Korita in Lovéen Mt.
(PoNGRACZ, 1923); Zugiéa Bare (1400 m) in the mountain Durmitor (ADAMOVIC et
al., 1996).

The subspecies Platycnemis pennipes nitidula (BRULLE, 1832) was recorded
just in the Mediterranean part of Montenegro, namely: - Rijeka Crnojevica
(BARTNEV, 1912); Virpazar (DumoNnT, 1977); Dodosi (ApaMOVIC, 1996); these three
sites are situated at the bank of the NW end of Skadar Lake; Donji Stoj near Ulcinj,
more than 20 kilometres sout from Skadar Lake (ApAaMOVIC, 1996).

PeTkov (1921) recorded both subspecies, pennipes and hyalinata (= nitidula),
in Bulgaria. However, BescHovski (1991, 1993) announced that PETKOV's Ayalinata
was “‘one of several misidentifications”. The nominate subspecies Platycnemis pen-
nipes pennipes is to be found in Bulgaria.

Platycnemis p. pennipes was found also in NE Greece (GALLETTI & PAVESI,
1983), and in Thracia and W Anatolia (Dumont, 1977).

Platycnemis p. nitidula is distributed in S and W Greece, in Peloponnesus, Epy-
rus and Tessalia (GALLETTI & PavEsi, 1983), the island Korfu (Scumipt, 1950), and
Adriatic part of Albania, “in Albania, it is one of the most widepread insects on run-
ning waters and its populations are homogeneous throughout the country” (DUMONT
et al., 1993).

MARTENS (1996) figured correctly the map of distribution of P.p. nitidula.
However, he added that: “An der dalmatinischen Adriakiiste ist die Nordwestgrenze
von nitidula noch nicht genau bekannt.”

Marshy plains in SW Montenegro appear to be the north limit of P.p. nitidula
distribution in the E Adriatic coastal zone (ApamMoviIC, 1996).

The Dinaric Mountains stretch from NW towards SE almost paralele with the
Adriatic Sea coast, and at a relatively short distance from the Sea. The Mediterra-
nean climate, that is characteristic of the Adriatic coast and islands, penetrates
deeper inland just through the valleys of the rivers empting into the Sea. Two main
areas relevant to the distribution of Platycnemis subspecies are: (1) the valley of the
river Neretva in Herzegovina, and (2) the valley of the river Bojana, the plain of
Skadar Lake, and the valley of the river Mora¢a in Montenegro (Fig. 1). Cvuic
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(1918) designated those two areas “Golfes de climat méditerranéen modifié

|

vegetation - “a mixture of the Mediterranean and karstic plant species’ - and maped
those areas, pointing out the similarity between “the transitional regions” of (1) Her-

back, on the very beginning of the 19th century, BECK-MANNAGETTA described the
cegovina and (2) Montenegro (BECK-MANNAGETTA, 1901).

Fig. 1. A sketch map showing the vegetation types of the South Adriatic Coast (after: BECK-
MANNAGETTA, 1901): A - the macchie of the narrow coastal belt and the islands experiencing

Mediterranean climate; B - two main “Bays of the Mediterranean climate
valleys of the rivers empting into the Adriatic Sea (after: CVIJIC, 1918);

designated them “The transitional regions” overgrown with “a mixture of the Mediterranean and

2

karstic plant species” situated in: (1) Hercegovina, the valley of the river Neretva

Platycnemis subspecies. Platyenemis p. pennipes is a common demselfly in the “Bay” (1), that is the
valley of the Neretva, as well as in Dubrovnik District. It is absent in the “Bay” (2) in Montenegro,
where Platycnemis p. nitidula is a common demselfly. - Some other marks are: - M = Mostar; - T =

the valley of the river Bojana, the plain of Skadar Lake, and the valleys of the rivers Moraga and Zeta;
C - the vegetation of the Dinarids, high limestone mountains. This vegetation is over-simplified in the
present sketch map because the “Bays of the Mediterranean climate™ are relevant for distribution of

Podgorica; - SL

Dubrovnik; - P

Trebinje; - D

Platycnemis p. nitidula is found just in the second area, Montenegro. The nomi-
nate subspecies, Platycnemis p. pennipes is a common damselfly in the first area
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that is the valley of the Neretva in Hercegovina, as well as in Dubrovnik District,
stretching from the Neretva Delta to the Bay of Kotor (Apamovi¢, 1967). STEIN
(1863) recorded a male and three females of Platycnemis p. pennipes at Herceg-novi
(Castelnuovo) in the Bay of Kotor. However, P. p. pennipes was absent in the sec-
ond “bay of the Mediterranean climate” in SW Montenegro (Fig. 1) (Apamovic,
1996).

The distribution of Platycnemis p. nitidula (Brull¢, 1832) in S and W Greece,
W Albania and SW Montenegro is similar to the distribution of Calopterys bal-
canica Fudakowski, 1930. The latter species was described as a subspecies Calop-
teryx splendens balcanica from Trebinje, Mostar and Metkovi¢ in the Neretva
Delta. LoHMANN (1992) considered C. balcanica a good and “endemic species with
broad wings and blue-coloured females, ranging from the Peloponnesus, southern
and southwestern Greece, Albania, Montenegro and Herzegovina, to southern Dal-
matia.”

Platycnemis p. nitidula appears to remain in the Mediterranean part of Monte-
negro, and it did not reach the Dubrovnik District and the Neretva Delta.

DuMonT et al. (1993) pointed out another interesting detail about the distribu-
tion of Platycnemis p. nitidula in Albania, namely; “The range of Pyrrhosoma nym-
phula elisabethae appears even more limited than that of Platycnemis pennipes
nitidula, together with which it constitutes a small, but significant element of dam-
selfly endemism in the southern Balkan.” - Pyrrhosoma elisabethae was described
as a new species from Peloponnesus, Greece, by ScHmIDT (1948).

The distribution of the two Chalcolestes species in the South Adriatic shore in-
dicated that the SW end of Montenegro - “Bay (2)” - is biogeographically very inter-
esting. The species Chalcolestes parvidens (Artobolevski, 1929) was found at Donji
Stoj, a village near the town of Ulcinj, SW end of Montenegro (Abamovic, 1996);
while Chalcolestes viridis (Vander Linden, 1825) was recorded in Konavli, Ombla,
and the Island of Mljet in Dubrovnik District (Abamovic, 1967).

ACKNOWLEDGEMENT

The autors are grateful to Professor Dr B. KiaUTA (Bilthoven, The Netherlands) for his ad-
vice and help with literature.



Actaent.serb., 1997,2(1/2): 61-75
72 7.R. ADAMOVIC & S. T. VuaTov: Morph. distinction P.p. nitidula from P.p. pennipes

REFERENCES

ADAMOVIC, ZR., 1948, Liste des demoiselles (Odonata Fabr.) de I'Institut biologique a Sarajevo.
Annu. biol. Sarajevo 1: 79-84. [Serbian w. Franch sum.]

ADAMOVIC, Z.R., 1949. La liste des Odonates du Muséum d'Histoire naturelle du Pays Serb. Bull.
Mus. Hist. nat. Pays Serbe (B) 1/2: 275-293. [Serbian w. Franch sum.]

ADAMOVIC, Z.R., 1956. List of the collected species of Odonata from South Banat, Serbia. Bull. Mus.
Hist. nat. Pays Serbe (B) 8 (2): 101-128.

ADAMOVIC, Z.R., 1967. Odonata collected in Dubrovnik District, Jugoslavia. Dt. Ent. Z. (N.F.) 14
(3/4): 285-302.

ADAMOVIC, Z.R., 1990. Odonata collected in Strumitka Kotlina, Macedonia, Yugoslavia. Bull. Mus.
Hist. nat. Beograd (B) 45: 47-59.

ADAMOVIC, Z.R., 1993. Distribution of Odonata at Krupagko Jezero, Serbia. Bull. Acad. serbe Sci.
Arts (Sci. nat.) 106 (34): 9-22.

ADAMOVIC, Z.R., 1996. Odonata taken and observed in Donji Ceklin, Montenegro. Acta ent. serb.,
Beograd 1 (1/2): 39-48.

ADAMOVIC, Z.R., Lj. ANDJUS & Lj. MIHAJLOVIC, 1996. Odonata, in The Fauna of Durmitor (ed. G.
NONVEILLER). Crn. akad., Pos. izd. 32, Odj. Prir. nauka, Podgorica, 18: 43-80.

ADAMOVIC, Z.R. & S.T. VIJATOV, 1996. Morphomatric examination of Calopteryx balcanica Fuda-
kowski, 1930 and C. splendens ancilla Selys, 1853 (Zygoptera: Calopterygidac). Odonatelogica
25(2): 109-118.

ANDJUS, Lj., 1992, New data on the distribution of Odonata in Serbia. Bull. Mus. Hist. nat. Beograd
(B) 47: 149-170.

ASKEW, R.R., 1988. The dragonflies of Europe. Harley, Colchester.

BARTENEV, A.N., 1912, Notice sur les odonates du Montenegro. Revue russe Ent. 12 (1): 76-80. [Rus-
sian w. Franch sum.]

BESHOVSKI, V., 1991. Review of the dragonflies (Odonata) species of Bulgaria. First nat. conf. Ent.,
Sofia, 1: 34-38. [Bulgarian w. English sum.]

BESHOVSKI, V.L., 1993. A critical notes on some Odonata species (Insecta, Odonata), reported by
Bulgarian authors for the territories of Bulgaria, Greece and Macedonia. Acta zool. bulgar., Sofia
46:39-43.

BECK-MANNAGETTA, G., 1901. Die Vegetationsverhdltnisse der illyrischen Linder. Die Vegetation
der Erde, IV, Wilhelm Engelmann, Leipzig.

BRANKOVIC, G., 1996. Odonata collected at Petnica near Valjevo, Serbia. Acta ent. serb., Beograd, |
(1/2): 59-62.

BRULLE, A., 1832. Expédition scientifique de Morée. Des Animaux articulés. Levrault, Paris, Odo-
nata 99: 101-106.

BUCHHOLZ, K.F., 1963. Odonaten aus Mazedonien. Opusc. zool., Miinchen 70: 1-16.

CVUIC, 1., 1918. La Péninsule Balkanique. Géographie humaine. Armand Colin, Paris.




Actaent. serb., 1997,2(1/2): 61-75
Z.R. ADAMOVIC & S. T. VuaTov: Morph. distinction P.p. nitidula from P.p. pennipes 73

DUMONT, H.J., 1977. Sur une collection d'odonates de Yougoslavie, avec notes sur la faune des terri-
toires ajacents de Roumanie et de Bulgarie. Bull. Ann. Soc. r. belge Ent., 113: 187-209.

DUMONT, H.J., J. MERTENS & A. MIHO, 1993, A contribution to the knowledge of the Odonata of Al-
bania. Opusc. zool. flumin. 113: 1-10.

FILEVSKA, A., 1954. Odonata der Umgebung des Ohridsees. Frag. balc., Skoplje, 1 (9): 79-91. [Ma-
cedonian w. German sum.]

GALLETTI, P.A. & M. PAVESI, 1983. Su alcuni Odonati di Grecia. G. it. Ent., 1: 247-260.

HEYMER, A., 1968. Contribution a la connaissance de la morphologie et de la répartition du genre Platycnemis
Burmeister, 1839, en Europe et en Asie Mineure. Beitr. Ent. 18: 605-623, Berlin.

JACOBSON, G. & V. BIANCHI, 1905. Die Orthopteren und Pseudoneuropteren des Russischen Rei-
ches und der angrenzenden Gebiete. St. Petersburg, Odonata 635-846. [Russian]

KARAMAN, B.S., 1969. Contribution & la connaissance de la faune des odonates en Macédoine. Frag.
balc., Skoplje, 7 (11): 93-102.

KARAMAN, B.S., 1981. Contribution a la connaissance de la faune des odonates du lac de Doiran. 4nn.
Fac. Biol. Univ., Skoplje, 34: 215-223.

KOHAUT, R., 1896. Biology of Hungarian dragonflies. K.M. Természettudomanyi Tarsulat, Budapest.
[Hungarian]

LOHMANN, H., 1992. Amphiadriatic faunal elements in the genera Calopteryx Leech and Cordulegas-
ter Leach in southern Italy (Zygoptera: Calopterygidae; Anisoptera: Cardulegasteridae). Notul.
odonatol. 3 (9): 152-153.

MLADENOVIC, A., 199 . Contribution to the knowledge of Odonata in East Serbia. Bull. Nat. Hist.
Mus., Beograd, B 48: [in press]

MARTENS, A., 1996. Die Federlibellen Europas Platvenemididae. Die Neue Brehm-Biicherei, Mag-
deburg.

MARTENS, A., 1997. Platycnemis pennipes (Pallas) on European islands (Zygoptera: Platycnemidi-
dae). Odonatologica 26(1): 17-33.

PETERS, G. & H. HACKETHAL, 1986. Notizen iiber die Libellen (Odonata) in Mazedonien. Acta Mus.
maced. sci. nat., Skoplje, 18 (158): 125-158.

PETKOV, P., 1921. Beitrag zur Kenntnis der bulgarischen Odonaten. Ann. Univ. Fac. Phys.-Math.,
Sofia, 15-16: 1-39. [Bulgarian w. German sum.]

PETROVIC, N.J., Lj. MILIKOVIC, P.A. TIPA, P.S. PAVLOVIC & Z.J. JURISIC, 1891. The second jour-
ney of the teachers and pupils of the Second Belgrade secondary school, over Serbia and Bosnia.
Prosvemni Glasnik, Beograd, 12 (3): 104-116, (4): 189-194, (5): 247-254, (6): 320-325, (7/8):
384-398. [Serbian]

PONGRACZ, A., 1923. Neuropteroiden. In Explorationes zoologicae ab E. CSIKI in Albania peractae.
Magyar Tud. Akad. Balk.-Kutat. Tud. Ered., Budapest, 1: 143-166. [Hungarian]

SCHMIDT, E., 1948. Pyrrhosoma elisabethae n. sp., eine neue Odonatenart aus Griechenland. Opusc.
ent. 13: 69-74.

SCHMIDT, E., 1950. Libellensammlerfreuden auf der Insel Korfu. Ent. Z., 60: 129-134.



Actaent.serb., 1997,2(1/2): 61-75
74 Z.R. ADAMOVIC & S. T. ViATOV: Morph. distinction P.p. nitidula from P.p. pennipes

STEIN, F., 1863. Beitrag zur Neuropteren-Fauna Griechenlands (mit Berlicksichtigung dalmatinischer
Arten). Berlin. Ent. Ztschr.,7: 411-414.

TRIPKOVIC-CUBRILOVIC, D., 1960. Insects collected on the surrounding country of Obedska Bara.
Bull. Nat. Hist. Mus., Beograd, B 15: 49-66. [Serbian w. English sum.]

ZAR, J.H., 1984. Biostatistical analysis. [2nd ed.]. Prentise-Hall, Englewood Cliffs, NJ.

MOP®OMETPUICKO PA3JIMKOBAIE PLATYCNEMIS PENNIPES
NITIDULA BRULLE 1832, OD P.P. PENNIPES PALLAS 1771 (ODONATA:
PLATYCNEMIDIDAE)

AK.P. ATAMOBHTH u C.T. BUJATOB

HNisBon

IMpukazyjyhn Ononara Mabhapcke, KOHAUT (1896) nomucao je u 20 Bpcra -
ykpyuyjyhu Platycnemis pennipes Pallas - 3a jyxxuu neo [TanoHcke HU3Hje, KOJU AaHac
npunajga Cpouju. IIpBu aytop oBor paaa HaBoxehn crnicak THX BPCTH y JeIHOM pa-
HHJeM pajy 1ojaao je cienehn komentap: “oBux 20 BpcTa MpeacTaB/bajy BEPOBATHO
NpBe HayuHe MoJaTKe 0 OBUM HHcekTuMa y Cpouju’” (AJAMOBUHE, 1949). MehyTtum,
ayTop je HelaBHO YTBPAMO Aa je podecop Jbybomup MUBKOBUR HAILIAO H OJPEANO
HM3 MHCEKATCKHX BpcTa - Melhy muma u Tpu Bpere OmoHarta, o1 KOjuX je jeaHa Ouia
Platycnemis pennipes Pallas - uamelyy Jlozuuue, Kpynma u Manor 3BopHuka y 3anaj-
Hoj Cp6uju, u Cpebpenntie y ucrounoj bocuu, 1890 rogune. MUMJLKOBUT je CBOJ CITH-
cak HaljeHUX MHceKaTa 06jaBHO y jeHOM 3ajeHHUKOM paxy (PETROVIC ef al., 1891)
Jaxie - net roauHa rnpe KOHAUT-a.

BARTENEV (1912) je npsu Hawmao nouspery Platycnemis pennipes nitidula (Brune,
1832) xon Pujexe LipHojernha nHa Ckamapckom Jesepy y LipHoj Fopn. Iloaspera niti-
dula nalieHa je n Ha MOuBapHUM NTHBagaMa uaMely Yiuuma u bojane y Liproj I'opu
(ADAMOVIC, 1996).

VY oBom pany cy Tpu cepuje npumepaka P.p. pennipes, u3 Hosor Beueja, He-
rotuHa 1 Kpynaukor Jesepa kon [Inpora, MmopdomeTpujckuM noctynkom ynopehene
Mehycob6Ho kao u ca jeaHoM cepujoM nmpumepaxa P.p. nitidula ca Cxkanapekor Jesepa -
wmTo ¢y uX ayropu npukynuiax y Cpouju u Lpnoj 'opu. Ananusom Bapujance u
oarosapajyhum tecroBuma (TUKEY u SNK) y osom paay je yreplieHo aa ogpacin
MyXjauu u xkeHke P.p. nitidula imajy cTaTHCTHUKH CHTHU(UKAHTHO 1Kpe THOH]e 3a/1-
BHX HOTY OJ1 My’KjaKa M )KeHKCH OCHOBHOT obnuka P.p. pennipes. ctoBpeMeHo, pa3-
Mepa: MaKCHMaJIHa IIHPHHA 3a/iibe THOMJe/Iy>)KHHA MeIHjaTHe YeKH e, CHTHH(PHUKaH-
THO je Beha xox 06a mona noaspere P.p. nitidula vero xon ocHoBHOr o6nuka P.p. pen-
nipes. - YTBpheHo je Takole na myxxjauu P.p. nitidula nmajy CMrHU()MKaHTHO TyKH a0-
JIOMEH 0J1 OHOT KoA P.p. pennipes. OBO HHje YCTAHOBILEHO KO/ )KEHKH, LITO C€ MOK/1a
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MOJKE TIPUITHCATH MAJIOM Y30PKY keHKH P.p. nitidula (79 ). - Ilpumepuu P.p. pennipes
cBa TpH y3opka u3 Cpbuje moxaszanu cy Benuky xomorenoct (Tab. I, IT). Hucy nahene
CHUTrHH(HUKAHTHE pa3/IMKe HU Y jefHo] o 11 ucnuTaHuX KapaKTepUCTHKA.

V pany je koMeHTapHcaHO U pacnpocTpatsese P.p. pennipes n P.p. nitidula. - Oc-
HOBHOJ dopMmu, P.p. pennipes npunagajy cBu 1o cajaa o0jaB/beHH Halla3M OBE BPCTeE Y
Cpbuju, Maxenonuju 1 KoHTHHeHTanHoM aeny Lipue Iope. P.p. pennipes je pacnipoc-
TpameH 1 y Byrapckoj, ceBepHoj I'pukoj, u 3anagnoj Anaronuju. - [Toaspera P.p. niti-
dula pacnpocTpameHa je Ha [lenomnonesy, y jyxHoj u 3anagHoj I'pukoj, Ha ocTpBY
Kpdy, v 3anagnoj Anbanuju, 1 y jyrosanajiHoM, npumopckoM aeny Lipue INope.

Pacnipoctpameme noaspcere P.p. nitidula cmuyuHo je pacnpocTpameny OanKkaHcKe
engemcke Bpere Calopteryx balcanica Fudakowski 1930. Opa nocnentsa Bpcra pac-
npocTpameHa je UcTo Kao u P.p. nitidula, noues ox Ilenononesa. Mehyrum, C. bal-
canica je Haliena n y ly6posauxom IToapyyjy 1 Meautepanckom neny HepersrbaHcke
nonuHe y XepuerosuHu (ADAMOVIC & VIIATOV, 1996). - [Touspcra P.p. nitidula uuje
Hahena y Jlybposaukom Iloapyujy mutu nenth Heperse (ADAMOVIC, 1967). Osa
MOIBPCTA je, U3IJIe[1a, CTBAPHO OrPaHHYEHa Ha MPHUMOPCKH, jyrozanannu aeo LipHe Fope
(ADAMOVIC, 1996). - Tpeha ennemcka noaspera jyxHor bankana “Pyrrhosoma nymphula
elisabethae Schmidt 1948, u3srnena ga je jour BHIle OrPaHHYEHA Y CBOM PCIIPOC-
Tpamemy - oxllenonoHesa, rae je u onucana, HaheHa je y jy)KHOM, IPUMOPCKOM eIy
Anbanuje (DUMONT et al., 1993).
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