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Taiga Bean Goose (Anser fabalis) in Georgia

Alexander Abuladze

Institute of Zoology, llia State University, 3/5, K.Cholokashvili Ave., 0162, Thilisi, Georgia
aleksandre.abuladze@iliauni.edu.ge

The Bean Goose (Anser fabalis Latham, 1787) has an extremely large range. It breeds over the
northern Palearctic from Scandinavia to the Chukotka Peninsula and Bering Sea coast in far east
of Russia and winters south to southern Europe, the Central Asia, China and Japan. Within this
large distribution, it is represented by five subspecies or two species, depending on the taxonomy
used. There are two races of Bean Goose - the Taiga (or Western) Bean Goose A .f. fabalis and
the Tundra Bean Goose A. f. rossicus. The Taiga Bean Goose includes three subspecies, the
Tundra Bean Goose - two subspecies. From these five subspecies three occur in Western Eurasia
- two subspecies of Taiga Bean Goose: A. f. fabalis (Latham, 1787) and A.f. johanseni (Delacour,
1951) and one Tundra Bean Goose - A.f. rossicus (Buturlin, 1933) [1, 7, 10]:

- A. f. fabalis (Latham, 1787). Breeds in taiga zone from Scandinavia and northwest Russia east
to the Urals and West Siberia. This subspecies winters on the coast in, Poland, Eastern Germany,
Southern Sweden, Denmark and the Netherlands;

- A. f. johanseni (Delacour, 1951). Breeds in taiga and forested tundra of north-central Asia from
Ural s to Baikal Lake and winters from Central Asia to China.

- A. s. rossicus (Buturlin, 1933). Breeds in tundra of Northern Siberia from Kanin to the Taimyr
Peninsula and winters in western and central Europe, from Spain to the Balkans, irregularly in
small numbers reaching other parts of Mediterranean. The Bean Goose during migrations and
wintering occurs also in the Black Sea - Azov Region. The Bean Goose is more-or-less common
passage migrant to Ukraine [6, 7, 9] . According to latest data, the north half of Ukraine each
spring is passed approximately 100,000 - 200,000 Bean Geese. Intensity of autumn passage is
much lower than in spring - 20,000 - 40,000 individuals. The reason is that in autumn the most of
geese wintering in Central and Western Europe migrate further north than Ukraine. At the Black
Sea coast of Ukraine this bird species is rare and irregular passage visitor. According to data
collected in the 1990's from 500 to 5000 individuals flew through the Azov-Black See region in
spring and autumn seasons. The Bean Goose at the territory of Ukraine is extremely rare winter
visitor. In 1992 and 1994 in the Black Sea Biosphere Reserve (Kherson Region) 1000 and 680
individuals were counted respectively in winter; in 1994 and 1996 in the whole Azov-Black Sea
region about 1000 individuals were wintered. Later, in 2002 during the large-scale survey in the

whole Azov-Black Sea region only 6 Bean Goose were recorded; in Novotroitsk Region
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(Kherson area) on 15.01.2007 40 individuals were counted; in January 2010 only 30 individuals
were observed in the Northern Black Sea coast region.

Birds of both subspecies fly through the territory of Ukraine during migrations - Taiga Bean
Goose (A.f. fabalis) and Tundra Bean Goose (A.f. rossicus). But the vast majority of Bean Geese
which fly through the territory of Ukraine belong to the tundra subspecies (A.f. rossicus).

So, summarizing above mentioned, that this bird species normally spends the winter to the north
and west of the Caucasian Isthmus, eastern and southern coastlands of the Black Sea. But it can
be assumed that in some cold winters a small number of the Bean Goose migrating and wintering
in southern Ukraine or in other parts of the Black Sea - Azov region, may arrive into the other
sections of the Black Sea coast and coastal wetlands, and in particular to Georgia.

The Bean Goose is occasional visitor to Georgia [4]. During the more than 40-years period of the
field works in Georgia, carried out by Author, the occurrence of the Bean Goose within the limits
of country has been verified only several times. Five individuals were observed in three sites, one
died was found and two individuals bagged by local hunters were discovered. All records were at
the Black Sea coast:

- three birds were recorded on November 18, 1976 at Black Sea coast between Pitsunda Cape and
Bzypi River mouth, Abkhazia. These birds were observed at the distance about 100 m of shore in
large (70-75 individuals) mixed flock of various ducks, mostly mallards (Anas platyrhynchos),
about 15 tens of great crested grebes (Podiceps cristatus) and several black-necked grebes
(Podiceps nigricollis);

- two individuals were identified in mixed flock of wintering waterfowl on 26 February 1983 at
the Black Sea near territory of Batumi Airport, south of city border. These birds were observed in
sea, 70 - 100 m of shore together with at least 25 white-fronted goose (Anser albifrons), about
120 mallards (Anas platyrhynchos), about 40 tufted ducks (Aythya fuligula) and several tens great
crested grebs (Podiceps cristatus);

- died was found on January 25, 1991 at the Black Sea coast near Meore Gudava village in Gali
district, Abkhazia;

- single was observed on December 26, 1996 at the Black Sea coast in Chakvi, Ajaria. This bird
was watched in 120-150 m of shoreline together with several tens of tufted ducks (Aythya
fuligula) and four Black-throated Divers (Gavia arctica).

Besides that, during data collecting on the hunting press on breeding, migrating and wintering
waterfowl, carried out by researchers from the Institute of Zoology in co-operation with staff of
the former Georgian Society of hunters “Monkavshiri”, analysis of hunting bags of local hunters

took place. Data were collected in all regions of Georgia during 13 hunting seasons (late August -
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end of February) in 1977 - 1989 in all regions of country. Two individuals of the Bean Goose
were discovered. One was shot on January 9, 1982 in flooded coastal meadow between sea shore
and Nachuru Lake, about 2 km south of Anaklia, Samegrelo Region; another was bagged on
February 2, 1987 at Skurcha Lake in Abkhazia.

It should be noted that the bean goose subspecies are difficult to distinguish in the field. We were
unable to identified subspecies of observed birds. One goose bagged on February 2, 1987 at
Skurcha Lake was identified as a tundra subspecies (Anser fabalis rossicus). Nothing is known
about the population origin of the Bean Goose recorded in Georgia.

There are no other communications from Georgia. Taking into account the status of this bird
species to Georgia and to the Black Sea, all records at the territory of Georgia are of great
interest and should be thoroughly documented.

For the neighboring Azerbaijan the status of Bean Goose is identified as and "accidental visitor"
[8]. For the Turkey this bird species is considered as a vagrant or perhaps an irregular and scarce
winter visitor, principally to wetlands in Western Anatolia, Southern Coastlands and Central
Plateau [2,3].

According to accepted Georgian ornithological nomenclature the Georgian scientific name of this
bird species is dg3semg ds@o - mekaloe bati [5].

In Georgia Bean Goose has no conservation status and is a game bird. Local hunters can shoot in
a small number of these geese, although for most of them, this bird species is unfamiliar and they

are called simply - "geese"
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On the records of Bohemian Waxwing (Bombicilla garrullus)
in Georgia

Alexander Abuladze

Institute of Zoology, llia State University, 3/5, K. Cholokashvili Ave, 0162, Thilisi, Georgia
aleksandre.abuladze@iliauni.edu.ge

The Bohemian Waxwing (Bombicilla garrullus Linnaeus, 1758) is a widespread and common
migratory breeder to the Palearctic and Nearctic regions. In Eurasia it breeds in northern
Fennoscandia and Russia. Its European breeding population is large (>130,000 pairs), and was
stable during recent decades. Although overall trends are complicated by sizeable fluctuations,
the species increased significantly in Finland during 1990-2000, and was broadly stable in
Sweden, Norway and Northern Russia. Three subspecies are recognized: the nominate subspecies
is B. g. garrulus (Linnaeus, 1758) occurs in Europe from Scandinavia east to eastern Siberia.
Subspecies B. g. centralasiae (Poliakov, 1915) breeds from the Urals eastwards across northern
Asia and subspecies B.g. pallidiceps (Reichenow, 1908) occurs in northwestern parts of North
America. This bird is migratory and eruptive. In years when berries are abundant, waxwings
commonly spent the winter in southern parts of breeding range or a little further south, but often
undertakes massive long-distance movements in years when berries and fruits crops fail. The
Bohemian Waxwing during winter movements may be found south to the Mediterranean,
northern Middle East, South Caucasus, including territory of Georgia. In the winter, flocks rarely
stay in one location long, once the berries or fruits run out, they move on to a new locations [5,
13, 15, 16].

The status of Bohemian Waxwing to Georgia as well as to South Caucasus should be classified
as an irregularly wintering common bird species, which occurs between middle of November and
middle of April. Flocks of waxwings observed in Georgia in various types of habitats, typically
at lowlands and plains in semi-open areas with fruiting trees and bushes, in farmland, orchards,
hedges, roadsides, edges of deciduous forests, decorative woodlands, vineyards, in settlements
including parks and boulevards in cities, etc.

Usually recorded in regions with mild winters, more often at lowlands, plains, flood-lands of
large rivers at the elevations from sea level up to 700 - 800 m above the sea level, occasionally
up to 1000 m a.s.l.

Brief information about this bird can be found in several publications dedicated to the birds of
Georgia [1, 4, 12, 16, 17]. So, according to M. Kutubidze [12], waxwing to Georgia considered
as an "often recorded wintering bird species”. It is surprising that 1.D. Chkhikvishvili [4]

considers this bird species as a "rarely occasional visitor to Eastern Georgia, absent in Western

10
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Georgia". It is difficult to agree with the statement of R. Jordania [17, 18], that Waxwing is
"extremely rare vagrant bird species to Georgia".

During the last 50 years Waxwings were recorded within the limits of Georgia in late February -
March, 1962, in winter 1966/1967, in January 1970, in January-February 1976, in March 1979, in
December 1981 - March, 1982, in middle of December 1987, in January 1991, in January -
February 1999 and in late January - first half of February 2005. The larger irruptions and higher
number have been registered in 1966, 1970, 1976, 1982 and 1999.

Typically the sizes of recorded flocks were from 20 to 50 individuals, about 3/4 of all recorded
flocks. The size of the largest flocks observed in Georgia was 300-400 individuals (on January 9
and 10, 1982 in the mouth plot of Inguri River). Several times, flocks consisting 100 - 200
individuals, were recorded in the Western Georgia, more often in cities and villages at the Black
Sea coast, at coastal lowlands and in western part of the Kolkheti Lowland.

The most notable irruption was observed in winter 1981/1982. The first small flocks began to
appear as early as mid-December. The number continued to increase and peaked by mid-January,
remaining high until mid-February. After February 15 were observed only small flocks
consisting 10 - 20 individuals. The last flocks were recorded on March 4 along the Vere River
banks at the territory of Thilisi Zoo, on March 11 in gardens in Avchala district, western edge of
Thilisi City and on March 16 in Krtsanisi dendrological park. The largest number of recorded
flocks as well as sizes of flocks and total number of observed individuals were recorded in
western parts of Georgia - at coastal lowlands from border with Russia in north to Batumi City in
south and at Kolkheti Lowland. During survey of wintering birds carried out in January 1982 in
Western Georgia, flocks of waxwings were seen at the Black sea coastal lowland practically
every day.

Flocks were watched in all settlements from mouth of the Psou River to Bichvinta (on 3-
4.01.1982), from town of Gudauta to Sokhumi (on 5-6.01.1982), from Kelasuri River mouth plot
across Agudzera village to territory of Dranda Airport and in some points south of airport (on
7.01.1982). On January 8, 1982 in the gardens of Ochamchire town and along the motor-road to
Gali (Abkhazia Autonomous Republic) numerous flocks of Waxwing consisting several tens, up
to 100 individuals in each, were observed during all daylight hours of the day. The total number
of individuals observed on this day, was no less than 2200 individuals that should be considered
as a maximum day count of this bird species to Georgia. In the following days these birds several
times were observed in southwestern and western parts of the Kolkheti Lowland. So, on January
9 and 10, 1982 at least 300 waxwings were presented in mouth plot of the Inguri River, feeding

in fruit trees in Anaklia village. On January 12, 1982 three flocks, totally no less than 150

11
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individuals, were watched in the Kulevi village and along the Black Sea shore between mouth
plots of Khobi River and Rioni River. Next day small flock, consisting up to 15 individuals, was
seen in park in central part of town of Poti. On January 15, 1982 five small flocks, 20-25 birds in
each, were seen at Khidmaghala fish-ponds, in Grigoleti village and in gardens and fields with
scattered low trees and bushes near resort of Ureki. To the south of these sites waxwings were
recorded only one time, when in morning on January 19 flock, consisting about 30 individuals,
was seen at left side of the Choloki River flood-land in northern surrounding of Kobuleti.

In January-February 1982, these birds have been observed in Eastern Georgia, i.e. in the Caspian
Sea basin. But their numbers were much lower than in Western Georgia. So, on January 27
several small flocks, consisting 10-25 individuals in each, totally ca. 120 individuals, were
recorded at banks of Mtkvari River in Rustavi and in Gardabani Forest-Game Reserve. About 40
individuals were in flock recorded on February 11, 1982 in garden near southern bank of the
Thilisi reservoir. Two large flocks consisting 120 - 150 individuals in each and several small
flocks consisting from 15 to 25 individuals in each, totally ca. 600 individuals were recorded on
February 19 in the Chiauri forest in the flood-land of Alazani River, in gardens in town of
Lagodekhi and in adjacent areas. Later, on February 23 about 20 individuals were watched at
right bank of Mtkvari River near Metekhi vuillage, Shida Kartli Region. Last observation of
small flock was on February 27 in the lori River valley near Korugi Game Reserve, Kakheti
Region. Beside that, from amateur naturalists and local people have been received numerous
reports about records of waxwings in January - March in Western Georgia (in and around
Kutaisi, Zestafoni, Samtredia and Senaki) and in eastern Georgia (in gardens, parks, plantations,
etc. in Thilisi, Mtskheta, Gori, Khashuri, Rustavi, Sagarejo, Tetritskaro and its environs).

It should be noted, that this winter flocks of Bohemian Waxwing were seen also in Armenia [2].
The last notable irruption of waxwings in Georgia was registered in late January - early February
1999 and all known records were only in the Western Georgia, i.g. in the Black Sea basin.
During the two weeks period from January 26 to February 11, 1999 relatively small flocks,
consisting 15 - 30 individuals, several times were observed in the following areas:

- in Imereti Region - near Vartsikhe reservoir, in town of Bagdati, in villages Dimi, Rokiti, near
Kopitnari Airport;

- in Guria Region - in gardens and villages located along the motor-road from Samtredia to
Ozurgeti, in resort Ureki and in town of Natanebi;

- in Ajaria - at seaside part of Kobuleti Lowland, in vilages Leghva and Mskhaldidi and along
motor-road to Batumi.

- in Samegrelo - in park and gardens in central part of Zugdidi.
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The latest irruptions were registered in January-February 2005 [3] and in January 2008. From the
invasion that occurred across western Europe strayed as far as Georgia with the first two small
flocks of around 20-25 birds each, recorded on January 28 and 29, 2005 in Rokiti and Dimi
villages, Imereti region (pictures 1, 2, 3). On February 4 a flock of 120-150 individuals was
watched in garden in Mtskheta and the biggest flock, consisting of 150-200 birds, was watched
on February 11 feeding in vineyards in the Prone Rivet valley lower Abisi village, Shida Kartli
Region. Later, on February 14, small flock was recorded in Mushtaid Park, in Thilisi City.

Pictures 1, 2, 3. Bohemian Waxwings observed in Georgia on January 28 and 29, 2005

13
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In January 2008 these birds were recorded in several regions, including Samegrelo, Imereti
(Western Georgia or the Black Sea Basin), Shida Kartli, Lower Kartli and Kakheti (Eastern
Georgia or the Caspian Sea basin). Flocks consisting 20-50 individuals were recorded during two
weeks in the middle - second half of January.

Wintered in Georgia waxwings often observed in the vineyards. They are fed with dry grapes,
which always remains after the harvest. The basis of the winter diet consists berries of Wild
Rose, junipers, Common, or European, Barberry (Berberis vulgaris L.) Common sea-buckthorn
(Hippophae rhamnoides), Hawthorn (Crataégus), Black Locust (Robinia pseudoacacia),
European Mistletoe (Viscum album). Often feeding flocks of birds were observed on trees of
Mandarin orange (Citrus reticulata), Asian Persimmon (Diospyros kaki), apple trees, some other
fruit and decorative trees.

The main threat to waxwings in Georgia is illegal shooting; unfortunately, numerous cases of
shooting of waxwings by poachers were recorded. Several times we watched attacks and one
time, on February 5, 1982 in garden at bank of Khanistskali River, Bagdati Municipality, Imereti
Region, we observed successful attack of female of Sparrowhawk on waxwings feeding at
persimmon tree.

It is known one case when was shot individual ringed in Finland on October 10, 1974, metal ring
No P-299919. This bird was bagged by local hunter on January 12, 1976 near town of Chiatura,
Western Georgia [6].

According to the Georgian ornithological nomenclature the Georgian scientific name of this
species is "99©y39" - meduduke [11].

Taking into account that Bohemian Waxwing is irregular winter visitor, for the better
understanding of the status and periods of presence, territorial distribution, habitat selection,
numbers, all records of this bird species should be thoroughly documented with a detailed
description of localities, dates, habitat selection, numbers and sizes of flocks and total number
of observed individuals, their movements and some conditions of watching.

For the adjacent regions of North Caucasus this bird species is more-or-less regular winter
visitor [15, 16]. For Azerbaijan the Bohemian Waxwing is classified as an "iregularly
wintering species" [14]. This bird is considered as a "casual" to Armenia. Several flocks were

observed from April 15 to May 7, 1982 in Yerevan [2]. For the Turkey it is "a rare and highly

irregular winter visitor" [7, 8, 9, 10].
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On the Status of Sociable Lapwing (Chettusia gregaria) in Georgia
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The Sociable Lapwing (Chettusia gregaria Pallas, 1771) is a small-sized migratory wader which
breeds in the central steppes of Kazakhstan and south-central Russia and winters in southwestern
Asia and north-eastern Africa, locally in the Middle East and in northwestern India. During
breeding season it can be found in dry steppes and semideserts, mainly in areas with feather grass
Stipa pennata and/or wormwood Artemisia spp. steppe habitats, and often in association with
saltmarsh areas. This bird is a long distant migrant, migrating along the two general routes. One
route takes the birds into Pakistan and India and another route takes the birds west across
Kazakhstan, south along the Caspian Sea and into the Middle East and Sudan. At present
considered Critically Endangered (according to the BirdLife International 2016 IUCN Red List
for birds) because its population has undergone a very rapid reduction due to increased
cultivation and grazing of native grasslands in the breeding habitats. Besides that the key threat
is, probably, hunting along the migration flyways and in wintering areas. World population
estimated about 11200 individuals. The International Sapecies Action Plan for Sociable Lapwing
identifies the need for more research on the migration routes and key stop-over sites to aid
effective and successfull conservation management. Whilst undertaking our surveys we’ll also be
documenting obvious threats to the species, as well as helping develop the survey and
identification skills of local researchers [1].

In all summarized reviews, dedicated to the Avifauna of Georgia [2, 3, 5], data on the Sociable
Lapwing are extremely poor. In this connection it will be expedient to mention about all known
literature data and authors' personal observations of these birds at the territory of Georgia. So,
Gustav Radde [6] recorded the Sociable Lapwing within borders of the Eastern Georgia at the
Lower-Kartli plain, in lower part of Algeti River valley (the territory of the modern Marneuli
Municipality). Here, on April 4, 1876, he has sighted the passage flock consisted of five
individuals, from which one male was bagged. This specimen was mentioned in description of
the Zoological Collection of the Caucasian Museum [7]. According to lvane D.Chkhikvishvili
[2] this species is classified to Avifauna of Georgia as a "rare wintering visitor”. "...large flock ...
" was recorded on passage on March 1950 at Samgori Plain, Eastern Georgia by Sh.Tsikhistavi
[8]. Revaz Zhordania [9] mentions the Sociable Lapwing for the Georgian part of the Lesser
Caucasus (or Caucasus Minor) only on the base of finds of Gustav Radde. He personally did not
sight here this bird during 1950's;

17



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

Based on the results of observations, carried out by Author since 1972, we can conclude, that
status of presence of Sociable Lapwing to Georgia for recent decades should be considered as an
occasional visitor or very rare irregular in small numbers passage visitor.

These birds were recorded in various dry habitats on lowlands and plains, at banks of rivers, near
fresh or saltish lakes, at the Black Sea coastlands and occasionally in other places.

Most of the observations within the limits of Georgia registered by Author were in Eastern
Georgia, or in the Caspian Sea basin - 13 (total number of watched individuals was at least 89)
and only 4 times (3 solitary individuals and pair) were recorded in Western Georgia, or in the
Black Sea basin. In 7 cases (27 individuals) out of 17 known records these birds were observed
during spring passage and 11 times (67 individuals) during autumn migrations.

The earliest spring record was noted on March 16, 1974 and the latest spring observation was on
April 4, 1983. 6 out of 7 spring records were in March (24 individuals) and one in April (3
individuals). The following is a list of spring records:

- six individuals were observed fed together with 15-20 Little Ringed Plovers (Charadrius
dubius) on March 16, 1974 at the sandy bank of Mtkvari River near Gachiani village, Gardabani
district, Lower Kartli Region, Eastern Georgia;

- four individuals were recorded on 19 March 1982 on the pebble bank of Khrami River, Lower
Kartli Region;

- two individuals were recorded on March 28, 1982 at the Black Sea coast in the southern
environs of Poti town, near Kaparcha River mouth. Birds were observed at sandy spit in large (up
to 120+) mixed flock of waders, fed here;

- three birds were observed on 4 April 1983 at the near-floodplain terrace in Alazani River
valley, 2 km lower Sabatlo village, Tamaristzkali district, Kakheti Region;

- three birds were watched on 22 March 1988 on dry meadow with poor grassy vegetation near
Krtzanisi dendropark in Kura River valley between Thilisi and Rustavi town;

- five birds were observed on 31 March 1991 on the pebble-sandy island in the river-bed of the
Kura River in Gardabani Forest-Game Reserve near the Georgia-Azerbaijan border, Gardabani
Municipality, Lower Kartli Region;

- small flock, composing of four individuals, was recorded on 21 March 1996 on the right side of
the lori River valley, about 1,5 km from the bank of river (11 km east of Mt. Geoqtepe, 829 m
above sea level and 5 km north of Kajiristba Lake, Eastern Georgia, near border with Azerbaijan)

in dry field with low grass and scattered low bushes.
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11 observations, totally at least of 67 individuals were in autumn : two observations were in
September (eight birds), one record was in October (two individuals) and two records were in the
beginning of November (ten birds). The earliest autumn record of Sociable Lapwing in Georgia
was on August 19, 2000 and the latest was on November 3, 1988. The following is chronological
list of autumn records, noted by Author since 1970's:

- three individuals were recorded on 2 November 1978 near dried stream-bed in Shulaveri River
valley near Shaumiani village, Kvemo Kartli Region, Eastern Georgia;

- on October 7, 1982 single was watched at the territory of Batumi Airport, Ajaria;

- on September 23, 1985 in saline semidesert near saltish Kopatadzistba Lake (Udabno
semidesert, Sagarejo district, Kakheti Region), when six individuals were observed feeding in
dry field. Three hours later two individuals were recorded in 2,5 km east of this site, at the bank
of Jiqurebistba Lake;

- the latest autumn observation of this species was registered on 3 November 1988, when the
small flock, consisted of seven birds, was watched in dry fields with low sparse grassy-vegetation
at 300-400 m of northern bank of Thilisi reservoir (northern environs of Thilisi). The birds were
watched for about three minutes at ranges down to ¢. 30 m;

- solitary individuals was seen for several minutes feeding at dry meadow at the Black Sea coast
near Tikori bridge, north of Kobuleti, Ajaria;

- one record was documented in October, when on October 25, 1994 two individuals were
observed in mixed flock of waders with four Kentish Plovers (Charadrius alexandrinus) and nine
Little Ringed Plovers (Charadrius dubius) at the bank of small saltish wetland in Udabo
semidesert, about 0,5 km of Krasnogorski village, Sagarejo Municipality, Kakheti region;

- single was recorded in field at right bank of Chorokhi River near Batumi garbage damp;

- at least 38 individuals were observed in flock on 4 September 1999 at wet meadow near eastern
bank of Paskia Lake, about 8 km west of Akhalkalaki town, Samtskhe-Javakheti Region, that
was the highest known count to Georgia;

- five individuals were observed on August 19, 2000 feeding at stony right bank of Kochki River,
0,5 km lower Madatapa Lake, Samtskhe-Javakheti Region;

- single was observed in evening on September 23, 2013 in mixed flock of at least 60 waders,
mostly Northern Lapwings (Vanellus vanellus), five Common Redshanks (Tringa totanus) and
several Common Sandpipers (Actitits hypoleucos) feeding at wet short-grass meadow at

southwestern bank of Tsalka reservoir, Kvemo Kartli Region.
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Besides that, these birds three times were observed by foreign birdwatchers at Khanchali Lake,
Samtskhe-Javakheti Region: two were seen by Ward de Moor on September 10, 2009; 20
individuals were observed by Johanes Jansen on September 20, 2009 (16:30) and two solitary,
probably the same individual, were observed with interval of 10 minutes (13:45 - 13:55) on
September 13, 2014 (observers - Franck Hidvegi & Hubert Bedoret).

It should be noted that during recent years this birds several times were recorded by foreign
birdwatchers at wetlands in the Chorokhi River mouth at the Black Sea coast in Ajaria:

- solitary individuals, probably the same individual, four times were observed on September 18,
2014 (07:01, 13:41, 14:44) in the mouth plot of the Chorokhi River (observers - Wouter van der
Ham, Gijsbert Twigt, Gerard Troost and Jasper Wehrman);

- solitary was seen by Volders Jos and Max Laeremans in evening on September 17, 2015;

- single was recorded by Christian Brinkman on October 1, 2015 at right side of the Chroki River
mouth plot, Ajaria;

These several records in the Chorokhi River mouth as well as two records ar Khanchali Lake are
explained very simply - these areas has become popular for foreign birdwatcher who take part in
autumn counts of migrating raptors and often visit coastal wetlands south of Batumi and wetlands
in Javakheti.

During study and factual data collecting on the hunting press on game birds, conducted in co-
operation with staff of the State Commitee of Nature protection of Georgia and Georgian Society
of hunters “Monkavshiri” in all regions of Georgia during 13 hunting seasons in 1977 - 1989,
analysis of hunting bags of local hunters took place. The Sociable Lapwing was discovered only
in one case - bird was bagged on October 12, 1989 at wet meadow at Kobuleti Lowland in
Ajaria.

Thus, summarizing the above-mentioned materials, it's possible to conclude, that the Sociable
Lapwing is the occasional element for the Avifauna of Georgia. Elsewhere occurs only
sporadically. This bird can be sighted seldom, irregularly and in small numbers. The status of
presence should be considered as an occasional visitor or vagrant species.. In all cases of
observations of the Sociable Plover within the limits of Georgia, the flocks were small and did
not stay at one site for a long time. At least there were not any repeated observations in
subsequent days. Any appropriateness, cyclic recurrence or dependence on concrete
meteorological conditions was not registered.

Usually observed by small flocks, rarely by pairs, sometimes in mixed flocks together with other
waders species. 20 individuals in one flock were recorded one time. The flock, consisting the 38

individuals, was the largest flock, recorded in Georgia.
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Nothing is known about the population origin of the birds recorded in Georgia.

Unfortunately, species not listed in the 1st edition of the Red Data Book of Georgia, published in
1982 as well as in the Red List of Georgia (2006) and no other specific conservation programs
have yet been conducted for the species. It is alarming, that all areas of Georgia, in which
Sociable Lapwing was recorded during recent decades, are intensively hunted. Species must be
included in the National Red List as very rare irregular passage visitor in small numbers or
occasional visitor (vagrant) to Georgia. The Sociable Lapwing is absolutely unknown bird for the
local hunters; the public awareness should be carried out for the prevention of the cases of
occasional shooting.

According to Georgian ornithological nomenclature the Georgian name of Sociable Lapwing is

390l 3Msbfoo [velis prantzia] and is translated as "Steppe Lapwing" [4].
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Abstract. The results of karyological studies of Georgian terrestrial mollusks of 2013-2015 years are
summarized. Three values of basic chromosome number (23, 26 and 27) and 1 value of somatic
chromosome number (60-62) are registered in species of families Helicidae, Hygromiidae and Limacidae.
These numbers are characteristic chromosome numbers for Caucasian terrestrial mollusks, the Georgian
ones included.

Kay words: Chromosome numbers, Terrestrial mollusks, Georgia.

Introduction

The diversity of the terrestrial mollusks of Georgia (Caucasus region) is represented by 254
species which are united in 114 genera of 34 families. 56 species are Georgian and 161 are
Caucasian endemics [1]. Until our investigations the taxonomy, distribution, biogeography and
ecology of this group has been studied. From the karyological and karyosystematic point of view
the land snails and slugs of Georgia had been not investigated. We started the karyological
studies of Georgian terrestrial malacofauna in 2013. Some data of studies are given in our first
publications [2, 3]. This communication summarizes the results of our researches of 2013-2015

years.

Materials and methods
The specimens of the land snails and slugs for investigations were collected in the spring-autumn

periods of 2013-2015. The samples from different regions and localities of Georgia: Chakhati,
Kapandibi, Khala, Kokhi, Maradidi, Vaio villages, settlement Gonio in Batumi, Ochkhamuri
town, Kintrishi State Reserve (Adjara), Didi Katskhi, Gordi, Gubistskali, Zhoneti villages, resort
Sairme, Ajameti Managed Nature Reserve, Sataplia Strict Nature Reserve, Kutaisi botanical
garden, Navenakhevi cave (Imereti), Didi Tsemi village, pass Tskhratskaro (Samtskhe-
Javakheti), Akhmeta town (Kakheti) and Thilisi city were used. Chromosome preparations were
made from gonadal tissue of animals. Slides were obtained on the basis of air-drying and squash
methods for molluscan species described by different authors [4 - 10], with certain modification
[2]. The chromosome numbers (somatic and basic) for species belonging to three families:

Helicidae Rafinesque, 1815, Hygromiidae Tryon, 1866 and Limacidae Lamarck, 1801 were
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established. The studied species, their distribution, dates of specimen collection, number of

studied specimens and chromosome numbers are given in table.

Results and discussion
Two different values of basic chromosome number n=26 (Caucasotachea calligera Dubois de

Montpéreux, 1840) and n=27 (Helix buchii Dubois de Montpéreux, 1839 and H. lucorum

Linnaeus, 1758) were registered in the family Helicidae. The number n=23 and n=26 were

recorded for hygromiid snails Circassina frutis (L. Pfeiffer, 1859) and Xeropicta derbentina

(Krynicki, 1836), respectively.

The information about species studied.

Table.
Dates of Chromosome
Family Species Distribution | specimen Zl:erzit:ﬁg:sf number
collection n on
Caucasotachea Caucasian October, 12 26 -
calligera (Dubois endemic '26\01?’; 2015
; pril,
Helicidae De ontpéreux, 1840)
) Helix buchii Dubois | Caucasian October, 4 27 -
Rafinesque, | 4o Montpéreux, 1839 | endemic 2013
1815
Helix lucorum Widespread | May-June, 29 27 -
) October-
Linnaeus, 1758 November,
2013;
April, 2015
Hygromiid | Circassina frutis Caucasian | June  and 15 23 -
ae . endemic October,
(L. Pfeiffer, 1859) 2013
Tryon, 1866 -
Y Xeropicta derbentina | Widespread | August, 8 26 -
Krynicki, 1836 2014; June,
2015
Limacidae | Gigantomilax lederi | Caucasian | October, 2 - ca
Lamarck, endemic 2013 60-
1801 (O. Boettger, 1883) 62

The meiotic chromosome spread with 26 bivalents for X.derbentina is published for the first time
(Fig.1). Approximately 2n=60-62 somatic chromosome number was found in limacid slug
Gigantomilax lederi (O. Boettger, 1883).
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Fig.1. Meiotic chromosome spread of Xeropicta derbentina (n=26). Scale bar indicates 5 um.

Chromosome numbers registered by us in the investigated species of Georgian land snails and

slugs of families Helicidae, Hygromiidae and Limacidae are within the ranges of chromosome

numbers reported by Barker [11, 12] and Thiriot-Quiévreux [13] in these families. In particular,
n=22-31 for Helicidae, n=21-30 for Hygromiidae and n=20-25 or 30-35 for Limacidae (Fig. 2).

6 H
5 - WA
4+ oA
3+ oA

2 - o H A

1- ol A

HA
A °

A Helicidae

@ Limacidae

I Hygromiidae

0 T T T T T T T T T T T T

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Fig. 2. Range of basic chromosome numbers in families: Helicidae (n=22-31); Hygromiidae (n=21-30)
and Limacidae (n=20-25 or 30-35). X-axis — chromosome numbers; Y-axis —group of species
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It is significant that the basic and somatic numbers n=23, n=26, n=27 and 2n=60-62 are found in
those species which are endemic to Caucasus: C. calligera, C. frutis, G. lederi and H. buchii (see
table). It can be inferred from these data that these numbers are characteristic basic and somatic
numbers for Caucasian terrestrial mollusks, the Georgian ones included. They are also probably
evolutionarily the initial chromosome numbers, which presumably participated in formation of

species of Caucasian (Georgian among them) land snails and slugs.

Acknowledgements

We want to thank N. Gabroshvili (Institute of Zoology, Ilia State University, Thbilisi) for help in
the field works and V. Bakhtadze (Georgian Technical University, Archil Eliashvili Institute of

Control Systems, Thilisi) for help in preparation of an illustrative material.

References

1. Mumladze L.J. Diversity and geographic distribution of terrestrial mollusks of Georgia. Dr.
Sci.Dissertation. Thilisi, Ilia State University, 2013, 182 pp. (In Georgian).

2. Bakhtadze N.G., Chakvetadze N.L., Mumladze L.J., Bakhtadze G.I., Tskhadaia E.A. Karyological
studies in terrestrial mollusks (Mollusca: Gastropoda: Pulmonata) of Georgia. International Scientific
Conference «Biological diversity and conservation problems of the fauna of the Caucasus-2», September
23-26, 2014, Yerevan, Armenia. Proceedings of the Conference, Yerevan, 2014, pp. 59-63 (411 p).

3. Bakhtadze N.G., Chakvetadze N.L., Mumladze L.J., Bakhtadze G.l., Tskhadaia E.A. Chromosome
studies of some Georgian terrestrial molluscs (Mollusca: Gastropoda: Pulmonata). 7" International
Zoological Congress of “Grigore Antipa” Museum, 18-21 November 2015, Bucharest, Romania. Book of
abstracts, Bucharest, 2015, p.148 (241 p).

4. Vitturi R., Catalano E. Spermatocyte chromosome banding studies in Buccinulum corneum
(Prosobranchia: Neogastropoda): Variation in silver-NOR banding pattern. Mar. Biol., 1990, 104 (2): 259-
263.

5. Melnychenko R. K. The Comparative Karyological Analysis of Two Species of the Genus Unio
(Mollusca, Bivalvia, Unionidae). Vestn. Zool., 2000, 34(1-2): 85-88. (In Russian).

6. Vitturi R., Gianguzza P., Colomba, M.S., Jensen K.R., Riggio S. Cytogenetics in the sacoglossan
Oxynoe olivacea (Mollusca: Opisthobranchia): Karyotype, chromosome banding and fluorescent in situ
hybridization. Mar. Biol., 2000, 137: 577-582.

7. Vitturi R., Libertini A., Sineo L., Sparacio I., Lannino A., Gregorini A., Colomba M. Cytogenetics of
the land snails Cantareus aspersus and C. mazzullii (Mollusca: Gastropoda: Pulmonata). Micron, 2005,
36: 351-357.

8. Garbar D.A., Garbar A.V. Karyological features of the genus Planorbarius (Gastropoda, Pulmonata,
Bulinidae) of the Ukrainian fauna. Cytology and Genetics, 2007, 41(2):109-114.

26



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

9. Garbar AV., Chernyshova T.N. Clonal Variability of Limax flavus (Pulmonata, Limacidae):
Allozyme, Karyologycal and Morphological Analysis. Vestn. Zool., 2011, 45(1): 3-9. (In Russian).

10. Kongim B., Sutcharit Ch., Tongkerd P., Panha S. Karyotypes of the snorkel snail genera Pterocyclos
and Rhiostoma (Prosobranchia:Cyclophoridae). The Raffles Bulletin of Zoology, 2013, 61(1):13-20.

11. Barker G.M. Naturalised terrestrial Stylommatophora (Mollusca: Gastropoda). Fauna of New
Zealand, 1999, 38: 9-253.

12. Barker G. M. Gastropods on Land: Phylogeny, Diversity and Adaptive Morphology. Pp. 1-146. In: G.
M. Barker (Ed.), The Biology of Terrestrial Molluscs, UK, Oxon, CABI Publishing, 2001, vii + 527 pp.
13. Thiriot-Quievreux C. Advances in chromosomal studies of gastropod molluscs. Journal of Molluscan
Studies, 2003, 69: 187-201.

LodoMm3geml bdgergmol dmenlszgdol (Mollusca: Gastropoda: Pulmonata)
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6. dsb@sdy, 6. Bs3g9®sdg, . 3m0emsdyg, §. dsbBody, 9. 3bosos

69bonmdg
3959909905 LygoMM3grml bdgergmol dmewls3gdol 2013-2015 fergddo (omdmgdmewo
39MOMEMY0OO 358033093900l Iggagoo. Helicidae-b, Hygromiidae-b o Limacidae—l
X obgool Lobgmdgddo MgaoLEBHMm0MYdME0s Bsdo dsBowGo (23, 26 s 27) S YOO
L@AsGM0 (60-62) JOMIMbMIMEO HoEbzo. BYdmIEbodbmwo Moabgzgdo (omdmowygbgb
39335L00L (s Lodo®mmggemlb)  bdgegomols  dmermi3gdobomzol  sdabslosmgdgwn
JO®IMb@Imw Hobzgdl.
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R 9356900 Bgas60L Dryoghmo @dol
(835653560, Lo@sdm, 353015835, babBse0)
30mmgodon®mo Mg7030L dgxuoLgds
3. 33509, 8. X5BMAZ30¢0, 5. B0JSAZ30(0, 3. 3B00dY, bs. 33953300

Dm0l 0bLEHOGME0, 0e0osL bobgwdfonm MbogzadLoGEO,
3/5, Beagrmysdgzoeobl 359%., 0162, 0doolo, bodsHmggem

bela japoshvili@iliauni.edu.ge

9dglss35¢ro
X9356900L M930mbL FoM3L Bods@mgzgwrml LsdbGmgmo Bofioro. Bgysbols Mgerogrols

Bo9MYoe0dgds 3 3obme - Bgd@Bmbozmem  3MHMmEgLYdmSE  sMOL 393806 gdMO.
9300630 doglodocrMo LoToEggd0 B30l Mbosb 1500-2100 3-0L Gobyergddo
(33902905 MBL. X 535b9mMOL BgAsb0o godmoMmbggzs bozergds 3mbEH0bIBEHMMO s 9@ s
BaGom 3530m, Mo3 29653060HMdIdL Hyarol MgbrOligdol s 33gbsegmwmdol Lowmbggl.
5GIMbBIOMo  bs¢grgdgdol ferom®o xsdo 650-700 9d-os [1]. xo35bgo0L  3HdJdOL
w33 gLbmds g™ IBg®B  IobsMggdom  sMol 9353000900 O
dmOBMEMPo@s©  dbgoglos.  Bgaobbg  bgsdotmer  (gwwgdmsb  dgsmgdom
dofjobdzgds  Pgagdol BsdmMbsgbo  gogowgdom  dg@os. dglsdsdobs  dofiolidzgds
B59Mbs960l OO Momgbmds 0{j393L GHd9OOL 339d0L DO [2].

9336560 iyeol 350sedm0960 igoclis®qz900 (MMM K 935D9MOL BYgsbols ¢dgd0)
39bL53MPMHGd0m FYMHABMB0GYS  3€00T5GIM0 (33¢00g3900L 0O, 530EHMI YOO
5063H9Mglgds 300 Fodsdrm. 939 960d369wM35605 Fyswbo@gzgdol GHMMBMMdOL
@MboL goblisDP3®ms. dMEM 39MHO0MEAT0 X 53569000L BYAbOL FHd9d0 F9d30Mmd0L 60AbYBL
505053690, o3 309G MOHO O gMmIMOBMEMYOMMO  BoJBHMMGOom 5oL
399m{39meo. 58 3OHMmEgLYdL bgwl MHgmdl 3000bsMy 3e0dsG MO (33¢0egdgd0,
399365¢0930L,396 LEMIR3s s 3HVJdT0 ob309MGdMwo Fywol I3gbscgmemds [1].
X935690L MmO BB - FoM35BLy o BosdmBy - FoOlwmwdo bgdms Fywol
3oMmmdodon®o  Mgg000L  Jgbfoges.  39MIM®  BoMogbol  GHdoL  iywol  Gggodo
d90Lfogegdm©s 1927  ewosb, bmg. OHMEombmg3sl s Lbmg. gmzsl  {ywob
LoYMMGOBY. Bosdml EdsbY Hyarol 3oMHmJodon®mo Mgg0dol dalfogers 1937 - 1948
Prgddo x3653396GHWws© 900obsMgmds, 1948 (erosb 80-056 (ergdsdg 3o
9000350. X5356900L FHd900L 30EOMMJodools dglobgd Jmbszgdgdo dmd3zgWgdmE0s S
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9600369035600 58 3085MMIgd0m 330093900L BoBotgds [3, 4]. 99§9b 399mdobatg
0065990569 330930l FoBsbL [oMmBMoAgbL X 935bgmOL Bgysboll BHdgdOL (Bo6ogsbo,
L5odM, F5EIMORs, bsbRswo) 3oMMmJodowm®mo Ggg0d0l Jgg3slinds.

AsLaEd S 39gmmEYdO

330930L M009dBHL oMo gbl X 93590l bgasbbg 9GO FHdGdO: FoMogz960,
L50odM, F5IMORs s babBso.

LOJoON3gML Y39WsHBY OO GHdS B9MO3560 B30l ™Mb 2073 8 LsMwgBy,
5099e-LBodlEMOLS O KX 935H900L JggdL FmMolL J350)edo 8 YdsMIMAL (bobmfdobools
396030350039 d0). Bg30M0L B 3oL BoGMMdO 37,5 38% -05, Bogdlodsc Mo LowMdy
30 3,3 9. Gds 3565800905 dofiolidz9ds, H30dol s mmzwol bsbmdo fywoom [5].
A99OH™b03Mm0  FomBmTmdol  Loesdmb GBS  8EYdIMGMDBL  5dME-LoALIGOL  Jgol
50dMbO3gm0m, B30l Mbosb 1996 39@®mDBY. Jobo BYs30MHOL BoGM™MdO 4,8 302 -0,
doduodogrmMo  LBoMdg 2,3 3. Loesdml Gds dobsdy $Bsogz560L  15dMswgdom
0539390693905 RM5360L BHOILMSD [5].

05ROl BHBdS  8gdsmgmdl  bobmfjdobol  dmboiodswodg®do,  Lmdbgomols
LSBOZIOMID BO30L MboED 21073-Bg. GHdOL Lo®3ol GsOPmdo 8,8 302 , bmem
doJbodoemMo Bow®dg - 1,70-05. GHds 3569905 98399960 0bgdgdom, HMIYdOE3
0o00m0dMds mm3wol bmdol s BYs3om o hsIMbs©IboL Fggas©. Gdsdo
©5530JL0MYOME05 93EHOMB035300L FBsMO 3OMmEqLo [2].

bsbBoEol oo 89gds0gmdL bobm{jdobool dmboiodswodgddo, B30l mbosb 1920-
1980 9 L0FogBy. GHdS 9ol dE0bsdg Bs6sgbol sHBTo. dobo Logsbg 25000-o0s,
Lodmom Boe®dg - 0,53. 5IMLOgE gm0 65fo0Eb 499mg0bgds d. sgM0, MHMIgEo3
B5900b69ds . Ro6356d0. GHOoL 33905 10 3069 IObsGOL Lodmswgdoom bpgds [2].
AGooL  fgoo 833656005 @O B30  0mddolb  FDE0sbs©  IBIMIWOS
09508 396509930m. bobhocrol #Hdsdo IR0dLOMYIMY0S 93EHMMB03ZSEOL Foso Mby,
o3 903090969 Lemxgdol Jgbmzmgdms 0ge GHd0! 9MLIMIBIM BtRgdMdOL
890905 [6].

50bodbmeo  3HdgdoL  30OMEWMYOOH  1530L90M9gdgOL  Fg@fowrs  QIBLEBOZMSZL
X9356900L 3 356m@o Ingdo s g0l g9gbs, MMIgoE BoMagl momddol Jmge

A9O0GMM0 [2,7].
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330935 BoBo®ms 2014-2015 argdols gobdsgenmdsdo. fywol bLobxgdol smqds dmbes 2014
ferolb 990mamdob, 2015 fjerols 4oBogbmeols, Bogbwmeols s 99dmymdol )Hmbgdby.
33965360l 3Hd0sb Lobxgdol 50gds dmbs 6 HghEHowbg, BmErm LsEsdM, F5IMGLS
5 bobhogmol Y90y 3 - 3 (9OGowdg.  b0dMdgdol s0gds  bogdmes 0,5-0,8 d
LOEMA0WIB, dsPMIgEHGom [8]. IMGHORMBI30M0 bgarlsfymadol (Extech instruments,
ExStik DO600 s ExStikEC500) 59mygqbgdom Lobxgdol 5090l 5g0mgdHg 2560Lsb03ms
Dgarob 39839656, 398F3060350Mds, Yol 59@o0mcmo Mgodi30s - pH, 9eged@GHo®mmds o
Dgodo  aoblboro  g9b6gd500. 2993306035 Mds  450BMTs  Lg3zol  olgoom.
WHOMOOBHMM05d0  J9bolsbM3zMs T9dga0 396M0dgBHMgdo: NH* - Lgabg@ol dsbogool
59539000 — 139dBHOMBRMGHMIgGHOMws©; NO*, NO* - 139dGHOMBMAEHMIGEHOMESO,
3Mobol M95d3Ho30L 2s9myqbgdom; P dobgMowm@mo — 139dGHOMBMEH™AGEGHOMWSE, Jools
Jm®ool  (SnCl2)  as9mygbgdom; Lowoiomdo  3MmEm®odg@OHwws©, sdmbowmdols
dn@0dIEHOL  359MmYygbgdom; 30MHM3IsMdMbsBHgo0 - (HCO3) - HCl-om go@o@3moom;
Jwmcogdo  (Cl) - g5¢o3300m, AgNO3-0l  05bsmdobLl;  bLyyargs@gdoo  (SO2) —
1399dBHOMBMEHMIYGHO)-s©, BaCl-ol ©sds@gdom; LogMmm Lobobdg, 3owEodol (Ca?)
Q5 85260mdols (Mg?) 35600 gdo — 2530G3M0m, GO0 Mmb-B-U 30dmygbgdom; bs@Momdols
(Na*) s 39¢0099dol (K*) 8sm0gdo—serol gm@Emdg@®mol 4o0mygbgdoom; 396mdsbgsbsdmewo
5 30JOMI>GH M0 956935003900 BHOGHM0TYGHOVIO, J9e0dol 3g6Mmasbyobsdol s
9ol dsHoob 259myqbgdom; I osbo memsbrmo Bsbdo®mdswo [9, 10]. GHOHmaremdols
LAHOGHMLBOL  OLOYEIBI®  2odmygbgdme  odbs  39Mbmbol  0bgduo  TSI(SD)=60-
14,41In[SD]; TSI(TP)=4,15+14,42In[TP], TSI (CA) = 9.81In [CA] + 30.6, Lsss-In (SD)-s60b
1930l olgol Imbsgdo IgBH©gddo, In (TP)—UbosgMomm gmbgm®ol d90339cmds, In (CA)
JwmOmgomo  a-b 899339mds  wod®do [11]. s0bodbmwo  GHdgdo sMolL  d30Mg©
90b69M5¢0Bgdmeo, 5¢r0m30bol 33l0g035:300L dobgzom 00939936905
30QOHMIZSOOMBIE 0 305L0b, 35¢030v3-0536049d0l xR0l Fywgdl [10].

89093900 @3 ©EOLIYLOS
09odo goblboo ms30RsO 56050 Y39s BHdST0 sGOL LsdwgsErm LOOEOL S

0331905 LeBMBMMO, 555605000l JobodserMo 860d369wMds sxoJLoMmS bRl
G0sdo 2015 ool sp30LGH™do - 2,31 3/, yz9wsHg do0oeo 30 Loesdml @dsdo -
9,230p/c», 2015 fewol  3sobdo.  9badsol  dobodswr®o s dogdLodoryGo
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9600836903900 30900l Jobgz00 b9 Pobsffows: doomosxks - 3,77-8,57 9p/w;
Lo@odm —3,34-9,23 dy/am; bobBoewo —2,31-6,28 3p/0; R5653560— 3,2-7,36 /0. H™Myme3
dmboermbgero ogm, yzgers bodxddo goblbowro 5563dsol FoglodoImo MHSMEIbMdS
5304B0MHIOMOS QOBIBLMEDY, VIO 30 - BIFLMELS s T9MEAMT>DY.

95005058358 #HdoL {ywol pH 35839698900 doM0omss@ 5600l Byo@®mow®o b mbsog
AMG9 (6,8-7,74). 2590bs30los 0360LoL bodmdo, Lysg LBs3Tom@ sGOL FMIoEgdMEo
AMAH05DMdS (8,48). LH@sdMb FHdOL [yoeo Lodwmserm G Mgodgooloss (8,18-9,1), sLggg
LYULAHO MG 0959309 9938 FoMegbols GHdOL gl (8,1-8,72), bsbBocwdo Lo Gd9
954305 996MYgqgmdl  Lodwmoem GmEg 0953099y (7,32-8,16). gl 3563969090 doen0sb
LgbLOE0M0S S 96 YHObIJdS oo LyBMBMMO (33¢0gdOL 356MbBMB0gMYdS.

mmb03gg GHdS M0l d30MgE Jobgemswobgdmwo, MI3omglo FoM0w0sbmds sxzodloMEs
055m5x35%Y, 2015 ol 0g3boLdo (23,303/¢), Moo 30  babbsgrol GHdsbg 2014
ool UgdBgddgddo (2419  Tp/e). 33930l 39H0MEA0  439eoHBg  QIBIEO
30696505305 50060365 85005058359 2015 Ferol ogbolido (23,30y/c0-111,35 dp/),
390509000 F50oo y3zges Bbgs dmbo3930Lgsb-bsbRocnols #Hdsdo (60,6 0p/»-241,9
Oey/).

Dgarol 999330603500Mds 15330930 GHd900L dobgz0m 89dYbI0G0s: Fossmogs — 0,25-
0,400; ULowsdm — 0,15-0,409; bsbRsewo — 0,15-0,300; goGoegsbo — 0,3-0,70. ULozgergzo
A0900bm30L TsbOLSMYOY0s F3069 LoW®AY (FoduodowrmEmo LowMdg: BsMs3s60 - 3.3
9, Lowsdm - 2.3. 3, bsbbogro - 0.8.8, doomogs - 0.5 ). 39MHbmbol GHMMETME™mdOl
0bggbols 8shg396909e0 30-40-0L gotyargddo dgMygmdlL. Yol ,943930MmdoL“ @
99GOMGB035300L ghm-9emo 36093690 m3z560 Fobsliosmgdgeos dowosbo mMmysbmwo
BsbdoMdoo.  Foomonsl  BHdoL  fysedo  98mgwobs  dmosbo  mMysbmwo
6sbdo®mdool  (TOC) ULyBmbmOO  (335¢gdsEMds,  A3BIFLYDg gl FoBgz9bgdgwo
033000605  350o0s, 8999y LYHMbYdBY 03wgdl s FobodocrHo  MHIMEIbMdS
50060865 bmgdd®ol ;mggdo (bwye.1).

31



VOL. XXV

PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY

950050505, TOC dg/qw

2015. 05. 2015.06. 2015. 08. 2015.11.

b6.1. Foomog3s, TOC

Losdm, TOC 3y /qw

106

39.59
25.56

2015. 05. 2015. 08. 2015.11.

1)6.2. Boesdm, TOC

219039 396MmbBMI0gMHYds OB Yds Losdmb BHdsdo (196.2).

2016

539653601 BHdsdo d0sbo MmMYsbMo bsHIoMmdIO Fo3owgdom TgBHos sa30LEGML

Lobx9gddo, 03bolbols M39LMsb Fgsegdom, F9gdmEymdsbg 30 93390005 FE0M©IdS

by, 3).
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B3633560, TOC dg/¢m

2015.06. 2015. 08. 2015.11.

L. 3. BoM3560, TOC

53965360l bzl bobRseol BHdOL bodwdgddos o6 BBL FoBsgbYYOL ,,93530@MdOL*
990920. Dogbmwol  60dmdgomsb  Jgscgdoo  dsobolb  mzol  bodmdgddo TOC
39309300 6530 gd0 50dmPBs, (Lw®. 4).

bobBsewo, TOC dy/¢m

232.99

2015. 05. 2015.06. 2015. 08. 2015.11.

bY®. 4. bobbogro, TOC

d0mbgogs 0oLy, OGMI BsHJ0MdIOL 9339 MdS Bo3dom® Fo0o0s Bosbosobm
60089000, ol 96 obobowgds, OHMIMOE JMYEGHOMBOZSE00L 3500  sdmdf3930,
596 359600l 65HToOHMEbYoL 200 goewdo 89933900  BsbToMdoo 96 GOl
d0MMP0IMH0 3MHM3EgLBYd0L, o0 FMEOOL BMEHMLObMGHBOL gobALEBEMZMgoO.
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5153365
095053939008  JOMOMOIE  BOMWMYONIO  3MMOIJBHOMWMISQO 0m3wds  [yswdo
2o5bLbbowo 796205000, {yerol FobgMoobsE0s, 0mbgdol 99339 ™ds s s dmGOl

096585(Mds. 3930 3OMOMIGH0MEMd00 boliosmgd0sh {gowbodgzgdo, Hmdgwdos
3BMmE0L Bomowgdols 399339emds 0,5 -1 3/ BsMRqddos, Zmlgm®o - 0,1-0,5 3/,
boem 3sawgodo - 60-100 dg/a. domaqbmMo Gglm®Lgdol domso s 0bEgblom®o
1MOI0M9ds ool {fgobs®n3z9g0do, Lssg sG0OL domygbmemo MHglyOLYdOL dvdoz0
09o0m. bdoms gl b03009MHgdgd0 figowlsBgzdo bggds Bgsdomol Bsmgsbzol
0909250 96 BL3gOOL 60506 [12].

09olodgzdo  8000botg  doMmEMmaommo s domdodowGmo  3OHMEgLYdOL  odm,
00m9b6MM0 999963 go0l ©0bBs303s Bs3FoMm© M. FosMsRsdo  doMmYgbmEo
909396390056 doe0doo®gdgwo gargdgb@o Mol gmligm®o, dobo 3mb3gb@MeEos
5-6-%96 509953905 SBMGHOL  3mbiEgbGHEMsE0sL. gl 3o Bodbogl, ™I 30639woEO
3609300 9O BMEHTYI(3390. LssdML GHdSd0 BMEHOL 90339 Mds 50gdo3)dS
RbRMOOLL, 56w, BoeodoBoMgdgwos sHBMmEGH0, bmwm 30M39ws© 3MM©YYJ30590
FoOdMOL  BMbBMOO. BoMm35b0L  FHdFo  sgdme  Lbgoolbgs  bodwddo
350303 0Mgdws©, Bb3oslb3s 9wgdgbBo 3393w0bgds. TgLsdsdobs - 033w gds
3063950 3MMOYYJ300L 8995003900 Mmds3. bobhsEols BHdsdo  Lomsdmlb dbgoglo,
3503030690905 sDME0, bmwm 30M39wo® 3OMEJ305d0 FoMHdMOL RMbRMGO.
009bgo350  FoLi0  MOYBMEO  Ed0BIMMGOOLS,  JMBHOMBOZS300L  bodolbols
dobgg0m 1533w930 GBIV 56 8093790736905 AW0IMI® JIAOOMBAW figorlbahg3gdb,
do MF0M53 59 YOHO  3EYMTIMIMOS  MEPOAMEBHOMBME S JMGHOMBE
0950U539390L FmMob. 535l 5LBEHWMIOL fgserdo oblbowro M530L¥BIEO 5sbgdsOL
3M6396@&®Ms300l  Lsdmoem LoOEY3. 3Mb3MYIBIo [YseloEagzol  BHOHMBMIEMdOL
995358905 B30om@ LYOOMBNMO 3MMIWYTss, MO F9ILOFMYOIE JOO b6 Mo
356599GHM0L 250MM3Es O 30DMOEMEMO EIbOL0SMYdS 5613 MOLOS.

35MdS

331935 530659005 FMMd HMLMZ39eol ghmgbmwo LsdgEboghm Bmbool dogm
(3M96@0ob N FR/479/7-130/13).
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Assessment of Hydrochemistry of Javakheti upland Lakes
(Paravani, Saghamo, Madatapa and Khanchali)
M. Bojadze, B. Japhoshvili, A. Bikashvili, J. Shubitidze, S. Gabelashvili
Summary

In the study we provide hydrochemical and hydrobiological features 4 lakes of Javakheti
upland - Paravani, Saghamo, Madatapa, Khanchali. It was defined all main hydro chemical
parameters for the four lake, limiting element and tropic state by Carlson’s index. Besides
the high organic pollution, according tropic state, total organic carbon and dissolved

oxygen study lakes belong to oligotrophic and mesotrophic lakes.

Key words: Lakes, water chemistry, Javakheti, tropic state.
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Taxonomy and Ecology of Nematodes of Tsalka (South Georgia)

E. Buchukuri; E. Tskitishvili; L. Jgenti; N. Bagathuria; T. Tskitishvili;
I. Eliava; M. Gigolashvili

Institute of Zoology, llia State University, Department of Nematology
ebuchukuri@gmail.com eka.tskitishvili@iliauni.edu.ge

Abstract: The nematode fauna of 5 agrocenosis was studied in most important potato-growing areas of
South Georgia. In all there were registered 176 forms of nematodes, among them 114 forms are identified
up to species. Representatives of Dorylaimida class dominant. Species Mesodorylaimus rhenanus is found

for the first time in Georgia.

Key Words: Nematoda, Taxonomy, Ecology

Introduction: Nematodes are considered to be a very interesting group of organisms having
evident biological progress, characterizing by high rate of population growth, wide spectrum of
spreading and numerous intraspecific variable signs.

Among cultivated plants particularly destroyed by nematodes, potato is economically the most
important one [1].

Potato growing has always been the subject of great importance for settlement of food supply
problems in Georgia From viewpoint of potato breading the whole territory of Georgia is divided
into four zones according to their height from sea level. The third zone of them is located on
1460 m. Here is located the most part of potato saplings (Tsalka, Beshtasheni, Darakovi, Gantiadi
and Sameba), there traditionally are cultivated only late or middle late potato sorts. Moderately
cold climate is changed to cool summer and comparatively moist climate, it makes positive

influence on tubers development, also changing productivity and high quality of produce.

Materials and Methods

Studies for soil nematodes of agrocoenosis were carried out from February to October of 2015.
Five ecosistems were chosen each of 2 ha. The 3 composite sample collected from each field
(weighing 300-500g9) consisted of 100 individual sub-samples of soil and roots each taken with a
small shovel from the potato root zone area of a separate plant in the top 25 cm of soil. A total of
45 composite samples were collected from five potato fields from 5 villages, to provide a
representative survey across this across this area. The material was collected in full vegetation
period: before planting, at the time of sprouting, during flowering and after harvest. The soil was
taken from the root zone of potato plants and brought to the laboratory in polyethilens bags; in

case of high temperature we wet the bags. In laboratory nematodes were exstracted by using
36
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standart techniques of modified Berman Funnel [2]. Nematodes collected from soil samples were
killed in hot water and later fixed in 4% formaldehyde solution. Temporary glycerin preparation
were preparated. Nematode population as estimated by using a light microscope. Nematodes

identified up to genus/species by using standrt monograph [3].

Result and Discussion:
Along with identification of nematodes, calculation of their number in the samples, number of

eugramic and larval forms, sex ratio, was carry out.

While investigation 176 forms of nematodes corresponded to 8 orders, (Enoplida, Monchisterida,
Areolaimida, Dorylaimida, Mononchida, Rhabditida, Tylenchida, Aphelenchida), 64 genus and
36 families. One species Mesodorylaimus rhenanus (Altherr, 1965) was recorded for the first
time in Georgia. 114 forms were identified up to species. Distribution of nematodes throughout

the sites is presented in table 1 [4].

Table 1. Distribution of nematodes throughout the fields

SITE1 SITE 2 SITE3 SITE4 SITES
BESHTASHENI GANTIADI DARAKOVI SAMEBA TSALKA

Alaimus acutus X
A. glisus X

A. parvus X

A. primitivus X

A. proximus

Alaimus sp.

T. glomerans

Tripyla setifera
Tripyla sp.

Tripylina arenicola
Tripylina sp.

Tobrilus sp.
Eutobrilus sp.

Ironus macramphis
Ironus sp

Monhystera villosa
Monhystera sp.
Anaplectus granulosus
Anaplectus sp.

Plectus elongatus

Pl. parietinus

PI. parvus

Plectus sp.
Aulolaimus sp.
Dorylaimus thornei
Dorylaimus sp.
Prodorylaimus dolichurus
Pr. sp.

Thornenema sp.
Sicaguttur indicum

X XXX XX

XX XXX
XXX XX XX
X X X
XX XX X

X X
X

X XXXX XXXX XXXXXX X XX
X X
X
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Sicaguttur sp.

Enchodellus altheri

E.vestibulifer
E.sp

Drepanodorylaimus sp.
Mesodorylaimus aberrans

alobiceps
. bastiani

. botus

. krygeri
Iherithieri
lourdesae
meyli
obscurus
rhenanus
simplex
subulatus
. subtiloides
sulphus
spengeli

STTTITTTZTZTTEELE

Ecumenicus sp

Eudorylaimus bureschi

E. briophilus
E. carteri

E. ettersbergensis
E. georgiensis

E. holdemani

E. leuckarti

E. minutes

E. modestus

E. muscorum

E

E. paramonovi
E. pseudocarteri
Eudorylaimus sp.
Labronema sp.

Aporcelaimellus adriani

A. allius

. amylovorus
. chauhani

. dubius

. kikerensis

. krygeri
maitai
medius

. obscures

. obtusicaudatus
. pincus

sp.

>>>>>>>>>> >

Aporcelaimium sp.

Drepanodorus sp.

Longidorella parva

vulvapapilatus
Mesodorylaimus sp.
Ecumenicus monohystera

. paracentrocercus

PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY

XXX XX

X

X X

X XXXX X X

X X

X X

X XX XX XXXXX XX X

X X XXX X X X

X X X X X X

X

X X
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Longidorella sp.
Pungentus crassus
Pungentus sp.

Xiphinema brevicole

X. diversicaudatum
Xiphinema sp.
Tylencholaimus gertiii

T. mirabilis

T. nanus

T. paradoxus
Tylencholaimus sp.
Belondira sp.

Nigolaimus aquaticus
Nigolaimus (nigolaimus) brachiuris
Nigolaimus sp.
Axonchium baldum
Axonchium gigas
Axonchium sp.

Opailamus sp.
Tylencholaimellus striatus
Tylencholaimellus sp.
Actinolaimus sp.
Mononchus sp.

Clarcus parvus

Clarcus sp.

Comansus parvus
Comansus sp.

Prionchulus brevicaudatus
P. muscorum

P. spectabilis

Prionchulus sp.
Anatonchus ginglimodontus
Anatonchus sp.

lotonchus sp.
Mylonchulus index
Mylonchulus subterraneus
Mylonchulus sp.

Rhabditis brevispina
Rhabditis sp.
Bursella(Mesorhabditis)monchistera
Bursella sp.

Pelodera teres

Pelodera sp.

Cephalobus nanus
Cephalobus persegnis
Cephalobus sp.
Eucephalobus mucronatus
E. oxyuroides

E. striatus

Eucephalobus sp.
Acrobeles ciliates
Acrobeles sp.
Acrobeloides buetschli
Acrobeloides ciliates
Acrobeloides thornei
Acrobeloides sp.

XXX X

XX XX

X XXX XXX

X X X X

X

X X X X

X X

X XX XXXXX
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Chiloplacus lenthus X
Chiloplacus propinquus
Chiloplacus sp.
Panagrolaimus rigidus
Panagrolaimus sp.
Mesodiplogaster Iherithier
Diplogaster sp.

Aglenchus sp.

Filenchus polyhypnus
Filenchus sp.

Tylenchus filiformis

X X
XXX X
XXX X
X X
X X X X

X
X

Tylenchus sp. X
Lelenchus minutes
Lelenchus sp.

Ditylenchus destructor
Ditylenchus sp.
Helicotylenchus erythrinae
H. minzi

H. multicinctus

H. sachari

H. sievensis
Helicotylenchus sp. X
Paratylenchus coffeae
Paratylenchus sp.
Pratylenchus sp.
Tylenchorynchus sp.
Tylenchida gen. sp.
Aphelenchus avenae X X
Aphelenchus sp. X

Seinura celeries X X
Seinura sp.

Aphelenchoides parietinus X X
Aphelenchoides sp.

Paraphelenchus sp. X

XXX X X X
X X
XXXX X X
X X X XX X

X X

X X

The leading taxonomy in fauna is Dorylaimida. It takes the first place in taxocene according to
the number of species and diversity. The ecological groups of nematodes are multiform [4]. Fig.
2
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M Bacterivores M Predators Omnivores M Fungivores M Herhivores

Fig. 2. Trophic structure of nematode assemblages from the researcher areas

According to the trophic, especially numerous is the represented group of poliphages the cores of
which are Dorylaimida (5 families). As expected, very well are represented the bacteriovores,
which feed on bacteria and unicellular fungi (representatives of 9 families). By 8 families are
represented real predators belonging to Mononchida and Dorylaimida groups. Among them is
also the Diplogasteridae family of the group Rhabditida, which well in probiotic environment
and feed on nematodes. By several forms (4 families) are represented the nematodes feeding on
fungi hips interior. By 7 families are represented real plant parasites [6].
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Boemzol s3Mmm3gbmbgdol 6935@EHM©MEgsmbol GHodumbmdos s 9§3mem0s
(LSTBGY LsgsBNzgEM)

9. 0MPmM3Mo0, 9. 3JoGH0d300, . §09gbG0, b. doLIIMEOS,
0. 3J0G0330¢0, 0. JE0539, 3. 3035300

d9LHogoos  Lods@mggeomls 306)@012?)2?\%?2)%0)36015 ddgogmo  Mgaombols  fowzol
3996030350 oL bymo sgMH™mEgbmbBol (foenzs, d98msdgbo, ©Ms3Mm30, LsdYds
35600500) 690s¢mmeo dmbobergmdols AoJumbmdos Qo 93MEMYO0S.
6930LGHM0MYOMos  63BsGHMmEgdol 176 gmE®Ts,  OMIGDogsb  Lobgmdswy
096GH0R0E0MdMwos 114, Gogo Dorylaimida gsvgbols ©@md0bsbBHo  @ogdumbos. 50
©ogol ghmo bsbgmds Mesodorylaimus rhenanus 3o0H39ee@  sMoL  MJROLEHMOMYIIEO
bodomm3ggaml Borbolsmzol.  GHOM™MEBo3ZoL 1330w obBs3ool dobgzom 9 mysbom
560056 (omBdmpqbowbo 85Jd@gMom@GHOH™MAngd0 (Bombol 28%), 8 mysboom bsdwpzowo
335390900 (Bombol 21%). 4 cmxsbom Lmzmb 30xgd0m 9339053900 (Bombols 6%), 7
X 9DBoM BoGHM3gedobmgdo (17%) s 3:mw0xgs3900 (28%).

42



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

Illustrated Checklist of Georgian Stag beetles (Coleoptera, Lucanidae)

Giorgi Chaladze

Institute of Ecology, Ilia State University, 3/5, Cholokashvili Ave., 0162, Thilisi, Georgia
giorgi.chaladze@gmail.com

Abstract
Illustrated checklist of Stag beetles (Coleoptera, Lucanidae) from Georgia is given. New georeferenced

occurences are listed. llustrations and Georgian names are provided for most of species.

Keywords Biodiversity, Occurrences, Lucanidae, Georgia.

Introduction
Main information about stag beetles (Georgian: ©Josbsbgd®mbo, o6gds bmFmgdo) in Georgia is

based on works of I. Dzhambazishvili, who studied superfamily Scarabaeoidea for several
decades [1, 2]. Current publication provides additional list of georeferenced occurrences
(Appendix 1) and illustration of most species known in Georgia (Fig. 1). Taxonomy is according

Fauna Europaea [3].

Data description
Coordinates provided in Appendix 1 are collected from labels of author’s collection. For labels

without coordinates data were extracted from Google Earth, with precision of 100 meters.

List of species

1. Aesalus scarabaeoides (Panzer, 1794)

2. Aesalus ulanovskii Ganglbauer, 1887

3. Dorcus parallelipipedus (Linnaeus, 1758)
Georgian name: 35@sMs 0M9ds bmFm

4. Lucanus cervus (Linnaeus, 1758)
Georgian name: 9363w 0609ds bmFm
5. Lucanus ibericus Motschulsky, 1845
Georgian name: JoGov)e0o 0Mgds bmFm

6. Platycerus caraboides (Linnaeus, 1758)
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Georgian name: 3%bwoesligd®o dMEHYGEE359s
7. Platycerus caucasicus (Parry, 1864)

Georgian name: 35335609960 dMGHYgEIe35ds

8. Sinodendron cylindricum (Linnaeus, 1758)

Georgian name: 35@&5Ms doOEHMMJs bemFm

5 6 7

Figure 1 Lucanidae of Georgia: 1. Lucanus ibericus, male. 2. Lucanus ibericus, female. 3. Sinodendron
cylindricum, male. 4. Sinodendron cylindricum, female. 5. Dorcus parallelipipedus, male. 6. Dorcus

parallelipipedus, female. 7. Platycerus caucasicus, male. 8. Platycerus caucasicus, female. 9. Platycerus
caraboides, male.
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Appendix 1 Georeferenced occurrences of Lucanidae.

Species Latitude Longitude | Location Year
Dorcus parallelipipedus 42.403346 | 44.693520 | Khevsha 2008
Dorcus parallelipipedus 42.366340 | 41.597505 | Anaklia 2005
Dorcus parallelipipedus 42.054915 | 43.489767 | Rikoti Pass 2008
Dorcus parallelipipedus 41.840430 | 43.266100 | Lomis Mt. 2006
Dorcus parallelipipedus 41.811633 | 44.709038 | Mukhatgverdi 2008
Dorcus parallelipipedus 41.842780 | 43.335310 | Likani 2006
Dorcus parallelipipedus 41.580064 | 42.364496 | Skhalta 2016
Lucanus ibericus 41.630355 | 44.767824 | Kumisi 2015
Lucanus ibericus 41.811633 | 44.709038 | Mukhatgverdi 2008
Lucanus ibericus 41.866734 | 44.724587 | Mtskheta 2002
Lucanus ibericus 41.921886 | 43.493338 | Akhaldaba 2008
Platycerus caraboides 42.151882 | 44.745594 | Ananuri 2006
Platycerus caucasicus 42.403346 | 44.693520 | Khevsha 2008
Sinodendron cylindricum 42.403346 | 44.693520 | Khevsha 2008
Sinodendron cylindricum 42519804 | 43.337901 | Racha Mt. Range 2007
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LsgdoMmomggemls 0Mgds bmFmgdol (Coleoptera, Lucanidae)

Bsdm™ddo  FoMdmygbowos

o0& Bos

30MmMa0 Bsgnsdy

6H9bowmdg

Logodmgzgermdo  293M3E9wgdwo  06Mgds

bmFmqools

(63J056sLgdMB0) 0EMLEHMOMYdIMEo Bos. IMEgdEos MJROLEMIE00L FIOEOWIdO s

JoO Mo LabgeHmegdgodo.
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Usdo®Mmgzgemls bs. }s65805L bsd. IMBgmddo 3o 3533560580

393039 g0Mwo bogzgMEYEgdol 3mergdgool dglfiagerol 8ggagdo
(Lepidoptera: Nymphalidae: Satyrinae)

0096 ©03d560dY, 35¢9M0 39BMM30
LogoMMNz9wmb gMmgbywo 3mBgdo, HLlmeggErol 4sdbomo 3, mdowobo 0105, LsdsGroggarm
E-mail: lepidopterology @ mail.ru; valeri.petrov @ mail.ru

dglsgogwo (Introduction)

Logo®mzgeml gemgbmwo dHgmdol Bmmemaom®ds 3:me9dE0gdds 308 SOBBMOOL
00mgdol Bs)36965H93560560 oLEGHMMO0L Fs6d0EIBY, I35 (33¢P0GOJOL oM.
dombgozs 94dMerols,  dMBgMdol DmmEomaom®o BMmbgdo ©EYdg MBGdS
LogobdMMo, M™MIOol 3mwgd309ddo  FgEsMgdom OIS SOOL FoMdmoygbowo
39335B00L g309b60.

XIX  bomzmbols dgmeg bobgzs@do,  gmazowo 3s335bool 3/ bgmdol doBsbo oym
39335L00L5 @5 dob  Fgdmas0gbdo 396906030 LOIEOWMIIOOL 399m39bs s
303M0MH0Bo305  (3Mgd30900L8  Bmbol 89ddbs,  398mxgbgdol  dmfgmds s
d93bogh o 3309308 999900l 3MB03530s). SBLMIb  ©I393d0MgdOM
bmM 309w ©gdmEs dsLIEHdMMo 9Ji390(30980, MMIJo; 9M0(39305 965 BoMGHM
39335B05L, 565990 ol gHBMdY BHgM0EHMMH0gOL ()M Jgmo, 06560, fobs sB0s s 5.9.).
XX Bom3zmbgdo, LodFmms Lods®rmzgermdo, gombolbE®o 33¢93s  J399bol dbmerm
dos  GMoombgdom  FJgdmogsdpwrs. 1971-1996 (ewgddo, 8mBgmdol  Bmmermyool
396gmxzowgdsd  dgdeom  Loy3Mbol 9999y, 33w03  39bgobrgdobs  9dldgoEogdo
39335B00L  B9M0@GHMMm05DY.  35335L00L M9gA0MmboL M35 [He0sbds, gad>BM0MI,
LgDBMbMGO-30960LEHWOTs  33¢09390 - MBdgEOMZg Tgmgdols s  G9gdbozol
35909969000, LHMAIBMBE® Fgo3LM O 29590 32030900 sboero FoBseom.
b5390Mwgdo  LsdMsEm  HBmdol ©EEoL  393wgd0s.  o3M(39gdY0s  ALBMBEIOML
bmoogg  3mbEHobgb@H by, BGH®ogBHoOL  49Ms. X3INBO  39BLOZMHOGOdOM
36153500 R9MM35605  bgmEGH©®™30398d0. AmBomdo  bwmgdom 2400  Lobgmdols
003056, 3509563303590 - 350, gmRow LHdFMMS BHYMHOGHMM0sDY -200-bg 9B, bererm
3933580580 56 Lobgmdss 3bmdoero [1, 2, 3].
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dsbsens s Ggmmeoo  (Material and metods)
BogoMm39gembs s 3933580530 2930 39E9dgo b39MIEgdol dglsbgd L3gaoswIMo

6586Gm80 56 939303905, (39¢39M 36MdJOL 3b3WYd0M BIMBOLEBHMG 33w9390d0: O.
d9bgdH®og [4], L. s¢ox39m530 [5, 6], 6. H™Isbmgo [7], 3. J@obBHmgo [8], 4. sy [9], ™.

33906960 s 3. Mgdgwo [10], b. gamémgo [11], 5. 0sbmbEmgo [12], 9. doegMo [13],
9. 90e0sbmglizo [14-16], 3006H3mbmgo [17], 9. odsbody, [18-32], 0. 69360&H9b3m [33],
3. bogmermggiso [34] o Lbg.

B53OMAL LogMIZWHE ogEM U, X9BsTosl Bob. IMbgmdol Jgeradmosbms LsEsgzdo
3o boggmegdol  (Satyrinae) dggro @ sbowo 3mergdiogool bodwxdgdo,
oG gOsGHMOMmo  fysemgdo, 2014-2015  Hengddo, a9adom  om35eofobgdmero,
1mbdo  IEMWo bBI3INOMGIOL  3megd30sbg  B39bL dogl,  BodoeMgdero
06396&H0m0bs30s, dgxgM900m0 LsdMTomgdo, J3gmxsbols dg3bogmewo Mgz0bos o
0565390MM39 bmI9630sGOHLmMb 009bEH0T035:309.

090m3mgdgdo  (Abbreviations): WG-Western, EG-Eastern, SG-Southern Georgia, GNM-Georgian

National Museum, Russian Caucasus - North Caucas, our data — don’t published, %.c0.- %30l

©™bob, 3-39bGHMmEO.

0900923900 > omo gsbboengs (Results and discussion)

Systematic part!

Lobgmdol  Bmyoso  IMbs3999d0Ls @5 ®96599060m39 63963 o@ GO
0©96¢030353008  89dmbgzg35d0 3994MHEbMdom  dmwm fiemgddo,  39335b00L  OOL
J9OEBO™m05690bY, 450md399690e Mobergls F9doxsdgdgee bsdMmAgol [1, 2, 3].
399643900 59005 ILZWINOIH 5TMBs3WgmOoLs39h, Ms0Mmbgdol dobgwzom.

O30 93H039GJO0L MmMHQ0bsMd.

Family NYMPHALIDAE Swainson, 1827
Subfamily SATYRINAE Boisduval, [1833]

1. Genus Melanargia Meigen, [1829]
1. Melanargia russiae (Esper, [1783])

=Melanargia arge Fab.

=Melanargia japygia var. caucasica Nord.

! - gbgBo
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=Melanargia japigia Cyr. v. suwarovius Hbst.

Range. gb3s69m0sb LsdbMgm-s08mbogugmo 93mm3s, 39335b0mbo, LsdbMHgmo 353350,
0)HJ9g0, 06560, EH0sb-85606 ©olisgargm 30ddoMOL hsmgwom.

Kept in fund. ©o@qb@ebo, Ladodmggwm, bmdbgmo, sBgMmds0xsb0 (B3s 1).

Comments. ULodos®390m30 FoONME sOOL 3530391 9dwo. i30M9gbl VI —VIII, Eg3gobs
@S BHYol oo  vYOWGddo QO 005-30m6056  Jugdmzo@GMw  dom396mBdo,
doob{jobgdosb 2000 3-g. 3533B0530 HoMBMPYgboos HHOWMBH030 J3qLsbgmdoo
-Melanargia russiae var. caucasica Nord. B39-9egd60300.

Material: Russian Caucasus. Dagestan. (2) 1911, E. Koenig leg.; Georgia. WG. Racha. Oni,
VII1.1961, I. Jambazishvili leg.; Adjara. (2) Khulo near, 5.VI11.2010, V. Petrov leg.; EG. Kartli.
Atheni, gorge, Didi atheni, 25.V11.1946, Chinchaladze leg., Dmanisi 9.VI. 1978, E. Didmanidze
leg.; Khevi. Kazbek, VI11.1935; Grand Caucasus (10) Kazbek, subalpine, 30.VII., (3) Kazbek,
near Gergethi 31.VI1.1976, E. Didmanidze leg.; (4) Kazbek, 1800-22000 m a.s.l., 30.VI11.1977,
E. Didmanidze leg.; (5) Khevi, Kazbegi, 27.VI1.1978, E. Didmanidze leg.; (5) Stephantsminda
near Juta, 26.VI11.2011, V. Petrov leg.; Khevsureti. Pg. Ardoti, 3.VI111.1939, exp. Mus. leg.; (3)
Shatili 1800 m a.s.l., 3.VII., (6) Roshka 2000-2400 m a.s.l., 20.VI., 13.VII., (3) Arkhoti 2400-
2600m a.s.l., 11.VII., (1) Mutso 5. VII. 1970, E. Didmanidze leg.; Pirikita Khevsurethi riv.
Arghuni near. 21.VI11.1988, E. Didmanidze leg.; Shatili 1500m., 8.V11.1981, E. Didmanidze leg.;
Tusheti. Tusheti distr., (2) Omalo, subalpine forest, 24.VI11.1976, E. Didmanidze leg.; Shenako
near 1900-2000 m a.s.l., 14.VI, (4) Omalo near, 1900-2000 m a.s.l., 18. VII., (3) llurta — Docho,
26.VI11.1977, E. Didmanidze leg.; Omalo near, 17.VI11.1984, E. Didmanidze leg.; SG. Samtskhe-
Javakheti. Borjomi V1.1914, Tkachukov leg.; Borjom-Charagauli National park, Baniskhevi,
21.VI11.2001, E. Didmanidze leg.; Armenia. Daratchitchag (Tsakhkadzor), Megri road,
27.V.1974, E.Didmanidze leg.; (2) Khosrov reserve, 1500-1700m a.s.l., 15.VI.1973, E.
Didmanidze leg.; Azerbaijan. (2) Helenendorf, 2.V1.1911, A.Wassilinin leg.; Gosmolian near
17.VI, (2) 1700-1800m a.s.l., Loza, 27. VI.1975, E. Didmanidze leg.; (3) near Zuvand mons,
18.VI1.1975, E. Didmanidze leg.; (2) Zuvand, Joni, 21.VI1.1980, E. Didmanidze leg.; (2) Djoni,
Pass subalpine zone, 20.VI1.1979, E. Didmanidze leg.

2.Melanargia larissa (Geyer, [1828]

Melanargia hertha var. astanda Kdm.

Range. s¢005690m0, 85¢0356900, LsdbMgm 39335605, IVILEHB0, F306g sD0s, BOOWM-
50dML3Wgm gMoyobs s BOHOWMgo 0Msbols bsfowro.
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Kept in fund. BOGowmgm mbgomo, Lods®omggerm, Lmdbgmo, sHgmdsoxsbo, mmmdgoo,
06560 (6139 2).

Comments. 3b3w9ds OO 35335B0MboL (396G MO s 50Tobogwrgm bsfoerdo,
dgomg 39335bombLs @ x935bgm-bmIbgmol  dwodBMmbg. LsdbGe  35335B05d0
RIOEMMSS 393039 gdmwo. ROl V-VIII, dmgdol  ddMse bgmdgddo, boogew
&Y9g90do, dmobl BE9g390Ls s 8EYEMYdHBY; B30l EMboEB 2500 3 -0l BsMYwgddo.

B39 9060300.

Material: N. Caucasus. Russian Federation: N. Osetia. pg. Ardon, 3.VI111.1939, exp. Mus. leg.;
Georgia. EG. Kartli. Kojori, 11.V1.1906; Tiflis, 30.VV1.1907; Mtskheta, 18. VI..1914, (6) Thilisi
VI1.1925; Tiflis, Khudadovi forest, VI1.1925; m. Osetia distr. Gigo, VI11.1937; Tkachukov leg.;
(2) distr Gori, Boschuri, 7.V111.1946, A. Vashakidze leg.; distr. Gori, Atheni, 26.V11.1945,
Chinchaladze leg.; Didiatheni, VI1.1946. L. Chinchaladze leg.; Tsitsamuri, 26.VI1I. 2010, V.
Petrov leg.; Khevi-Mtiuleti. Kazbek, V11.1935; Kvemo Gudauri Kumlus-tsiche, 24.V1.2011, V.
Petrov leg.; Khevsureti. Chevsurethi distr. (2) Roshka, 2400m a.s.l., 20.V1., Arkhothi 11.VII.,
Mutso, 5.VII1.1970, E. Didmanidze leg.; Shatili-Mutso, 27.VI111.1987, E. Didmanidze leg.;
Khevsureti, (4). Tusheti. Omalo, VI11.1937; Tusheti distr., riv. Alazani gorge, 14.1X., near
Didkurtha, 15.1X.1978; E. Didmanidze leg.; Kakheti. Gurjaani distr. Achtala, 17. VI1.1910; SG.
Samtskhe-Javakheti. (2) Borjomi, 21. V. 4. VI1.1914, Tkachukov leg.; Bakuriani distr. Gori, 12.
VI1.1915, Tkachukov leg.; m. Gvirgvina, 9.VII.1914, A.Wassilinin leg.; (6) Chando,
Akhalkalaki distr., 14.VV11.1964, Akhaltcikhe—Adigeni, 25.VI. 1964, E. Didmanidze leg.; (4)
Borjomi Atskuri, 20.V11.2005, V. Petrov leg.; (4) Borjomi gorge, Tsagveri 12.V1.2010, V. Petrov
leg.; Abasthumani, 27.VV1.2011, V. Petrov leg.; Bakuriani distr., Tskhratskaro, 30.V111.2010, V.
Petrov leg.; Borjom-Kharagouli National park, Baniskhevi, 7.VII11.2001; m. Lomismta,
2.V111.2001, E. Didmanidze leg.; Armenia. Pg. Lishkvas distr. Zangezur, 10. VI1.1911, Satunin
leg.; (12) Khosrov reserve, 1700-2000m a.s.l., 5.VI1.1974, E. Didmanidze leg.; Azerbaijan.
Elisavetopol, VI1.1911; Helenendorf, 2.VV1.1911; Nakhichevan, Paragachay gorge, rus Naservaz,
4.VI11.1977, E. Didmanidze leg.; (2) 1900-2000m a.s.l., Djoni pass. subalpine zone, 20.VV1.1979,
E. Didmanidze leg.; Lerik-Gosmolian, 16.VI1.1975, E. Didmanidze leg.; Turkey. Olty,
12.VI11.1906, E. Koenig leg.; Iran. Kasicoparan, Danalu lacus Urmia, 14.V.1916.

3.Melanargia hylata (Ménétriés, 1832 )
Melanargia larissa Hubn. (ssp. hylata Men.)

Satyrus hylata Mén. f. iranica Stgr.
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L5AbEY0135335b00L BoOMNM 9bgdo. dg@sbowos fomgw fogbdo [1984]

Range. bmdbgomo, sH9Mmds0x 960, medqoo, 06sbo s gMoyo.

Kept in fund. s%9®ds0xs60 (630 3).

Comments.  JugOHMBoEMOO  bLobgmdss, 23b3wgds  LodbMgm  39335600L SOOI
d0m396mbBdo, 500-1800 d b.., 3M9bL V(VI) - VII, 0d305m00.

Material: Azerbaijan. Nachichevan, Djulfa, 21.V.1974, E. Didmanidze leg.; near Gosmolian,
17.V1.1975, E. Didmanidze leg.

*4. Melanargia teneates Ménétriés, 1832

LodbMgm 3933500L 9bgdo. dg@Esboros fomga foabdo [1984].

Melanargia titea Klg. var. teneates Men.

Range. s%96mds0x 560 s BHommgo o6sbo [33 :212]

Kept in fund. Lsgdo®mggarm, bemdbgmo, sDgmdsoxsbo (30 4).

LodoMm39mbs s LemdbgMOL BHIMOEGMMO0JOOLMZ0L 30M3gs© 500bodbgds [Our data].
Comments. 53335605, M. teneates Men. 2530399005 LsdbGOYo 35335b00L Jmgen
AIO0GHMMH05Dg s POHOMgm 06056do.  BM9bL V — VII, 13H939dLs s dmols 3dGsw
&Y99080, doobfobgdosb - 20003-g b.., 083050000.

Material: Georgia. EG. Tusheti: llurtha — Dotsho, 26.VI11.1977, E. Didmanidze leg.; Armenia.

(3) Zuvand, Djoni, 21.VI1.1980, E. Didmanidze leg.; Azerbaijan. Nakhichevan. Paragachai
gorge, 14.V1.1980, E. Didmanidze leg.

5. Melanargia galathea Linnaeus, 1758

Range. 396@®s®o s LsdbMgom 930m3s, 39335b0mbo,  LsdbMgm 3533505, 3oty
500U 39b6@®omo s POHo™ bsfoero, BOHOwM-alisgergmo 0Msbo.

Kept in fund. 6Lgool BggMsE0s: I3MBLBM@MOL ©s bGsghm3meol  dbsty,
©09LAHB0, LogoOmMzgem, Lmdbgmo, SHYMBsOKBO (B35 5).

Comments.  Lodo®m3germdo  RoOMMMESS 353039 gdeo.  gmgbl  V(VI-VIIIX,
1GH9390Ls o IOV FIOHOMBYPODY, OMAMO doMdo, sggg dmsdo, 2500 8-y b..,
dM535¢0Mm03bM35600.

Material: N.Caucasus. Russian Federation: Krasnodar distr. Novorossisk, 14, V1.1890, E.

Koenig leg.; Stavropol distr., Min.vody, VI-VI1.1907; Dagestan, Pag. lersi. Dist. Kait.
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Tabasaran, 24.V.1910, P. Galkin leg.; Georgia. WG. Abkhazeti:, Tsebelda distr. Sukhum, 15.
VI1.1912, Woronov leg.; Gagra, riv. Bzifi gorge, 2.VI1.1981, E. Didmanidze leg.; Racha: Oni
circum VII1.1961, Dzhambazishvili leg.; Betlemi, Ambrolauri distr., 18.VII., (6) near Shaori

laces 28.VI1.1971, E. Didmanidze leg.; Imereti: Zemo Imerethi Chiathura 24.VI111.2001, E.
Didmanidze leg.; EG. Shida Kartli: Mtskheta, pr. Tiflis, 22.V1.1914, Tkachukov leg.; Kojory
1400m a.s.l., pr.Tiflis, 2. VI11.1012, O. Nevedevsky leg.; Tiflis, 25. V1.1909; Thilisi, V1.1924,
Bilosor leg.; Thilisi 1V.1925; (=procida) Manglisi, 28.V11.1916; ab. leucomeles Esp., (4) Algethi
reserve, forest, 26.VI111.1982, E. Didmanidze leg.; (2) Manglisi, river Algethi gorge, 10.VIII.
1991, E. Didmanidze leg.; (4) River Mejuda, distr. Gori 21.V11.2006 T. Chunashvili leg.; (2)
Tsitsamuri 26.V11.2010, Petrov leg.; (3) Chardakhi, Mtskheta distr. 13.VV11.2010, 19.VI11.2010,
Petrov leg.; Phshavi: Ukana pshavi, 13. VI1.1970, E. Didmanidze leg; (2) Ukana pshavi
vill.Velkethiliy 7-10.VI11.1977, E. Didmanidze leg; Kv.Katli: Dzalal-Ogly distr. Borchalo,
30.VI1.1914; fl. Mashavera, Borchalo, VI11.1907; distr. Bediani, 9.VIIl., Dmanisi, 13. VII.,
Gomarethi, 21.VII., Mons Shindlari, sylva Mamulo, 22.VIl, Sapharlo, 22.VII; Chanchkoi, 2000m
a.s.l., 5.VIII; 1966, E. Didmanidze leg.; Kakheti: Lagodekhi, 4. VV1.1909; Teliani pr. Telavi,
Kakheti, 10. VI1.1907; (2) Vashlovani reserve, 10.VI1.1977, E. Didmanidze leg.; (4) Cloister
Shiomgvime 5.VII1.1987, E. Didmanidze leg.; (6) Kakhethi Gurjaani near, 9.VI1.1990, E.
Didmanidze leg.; Khevsureti: pg. Shatili, 18.V11.1939, exp. GM; (4) Shatili, 1800m a.s.l.,
3.5.VIl.,, Mutso, 5.VIIl., Arkhothi 2400-2600m a.s.l., 11.VI1.1970, E. Didmanidze leg.;
Tzovatha, 2600m a.s.l., 22.VII.1976. E. Didmanidze leg.; ab. leucomeles Esp., Pirikitha
Khevsurethi, Mutso, (2) 7.1X.1982, E. Didmanidze leg.; Pirikita Khevsurethi river Arguni near,
21.VII. 7.1988, E. Didmanidze leg.; Tusheti: Tzovatha 2600m, 22.VI11.1976, E. Didmanidze
leg.; (4). Shenako near, 14.VIl, (12) near Omalo, 18.VII, Pharsma - Darthlo Road, 23.VIl,
llurta — Docho, 26.VI1.1977, E. Didmanidze leg.; (4) Omalo, 22.VII., 900-2000m a.s.l.,
17.VI11.1984, E. Didmanidze leg.; (9) Babaneuri Reserve, 7.VIII. 2001, E. Didmanidze leg.; SG.
Samtskhe-Javakheti: Borjomi, 26.V1.1914; Tkachukov leg.; Bakuriani distr Gori, 12.V1.1915;
Akhalkalaki, Khando, 14.VIlI, Balkho, 9.VII, Akhaltsikhe distr., Adigeni, 25.VI, (3)
Akhaltsikhe near, 26.V11.1964. E. Didmanidze leg.; Borjomi reseve m. Lomismta 14.V111.1961,
9.VI11.2001, (13) 2.VI1.2001, Baniskhevi 7.VI111.2001. E. Didmanidze leg.; Aspindza, Dzveli
Choburethi, 9.VII1.1974, E. Didmanidze leg.; Borjom-Kharagauli National park, Baniskhevi
21.VI11.2001, E. Didmanidze leg.; (2) Abasthumani 2.VI111.2010, V. Petrov leg. (3) Bakuriani
Tskhratskaro, 30.V11.2010, V. Petrov leg.; Armenia. (78) Dara-Cicag, (2) Pag. Lishkvas, distr.
Zangezur, 9. VI VII.1911; Azerbaijan: lac. G6g-g6l, Elisavetopol distr., VII.1913, O. Hetling
leg.; Helenendorf, 7.V.1910, A.Wassilinin;
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2. Genus Proterebia Ross & Arnscheid, 1980
6.Proterebia afra Fabricius, 1787

Erebia afra Fabricius, 1787
Erebia afer Esp.

Erebia phegea Borkhausen, 1788
Erebia afer Esp.v. Hyrcana Stgr.
Erebia afer zyxuta Fruh.

Erebia afer xianta Fruh.

Range. ©sds¢00©sb6 BMowmgm Lsdg®dbgmol Bsmgzwom, LsdbGgm-s0dmlisgergmo
9360M3s,  39339bombo,  LEABOgMO  35335B05, oy  sDos, BOOWMgm  0Msbo,
09043969000 @5 YsHIbgm0ob  sen@Eools Hligomol Fbs®ol bsmzwroom.

Kept in fund. ©o@qbebo, 500mbogegmo Lods®mggum, sHg6Mmds0xsbo (M35 6).
Comments. 3353905 393360MbBOL s LEABEOYD 35335B00L doMOLS s FMOL BEBY39dLS S
005306056 JugOMBoWME  EOXAMRY890T0, RM9bL V- VII, 2100 8-g b.., 93069
GHoEbmgzsbos.

Material: N. Caucasus. Russian Federation: Dagestan. (3) Makhachkala 28.VI1.1974, E.

Didmanidze leg.; Georgia. EG. Kartli: Kaspi near, 21.V.1973, E.Didmanidze leg.; Kakheti:
(15)Vashlovani reserve, 8.V., 25.V1.1972, E. Didmanidze leg.; 6-25.V.1973, E.Didmanidze leg.;
6.V.1974, E. Didmanidze leg.; 19.V.1976, E.Didmanidze leg.; Cloister David-Gareji, desert
26.1V.1972, E. Didmanidze leg.; (2) Eldari steppa, 6.7.V., 6-8.V.1973, E. Didmanidze leg.; (4)
Vashlovani Reserve, 8.V.1977, E. Didmanidze leg.; Azerbaijan. (6) Elisavetopol, 10.1V.1912,
A. Wassilinin leg.; Shemacha, Astrakhanovka, 21.1V.1973, E. Didmanidze leg.

3. Genus Erebia Dalman,1816

7. Erebia aethiops Esper, [1777]

Erebia aethiops melusina Herrich-Schéaffer, [1847]

p.medea Den.et Schiff.

Range. 936m30L Dmdogmo 3awrods@ol Bmbs, sbsgmmgmo s 39bGHMswm&o oy,
393350Mbo, LEdbMgMO 35335L00.

Kept in fund. B®owmgmo 393356006 MgLd«deozgdo, bodsOmggwm, bmdbgmo,
5H9gMd0x b0 (01935 7).

Comments. 35335060500  RIOOMO OOl 3530390 900.  BodsMmnzgumbismgols

B39 906MH030 LobgMdss. 3bads BHYob LodEHYgwdo, 3mewbgmols s 33335M-sMogdlob
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d00L{obgd0b, LdIE3MGO FgWMgdol Bsmzwom, BMIBL  Doxbrwol mz99080,V
(V1) = VI, 3653500600 3b0m35605, Dorgxg® dsbmdM030(.

Material: N. Caucasus. Russian Federation:. Kazan, 1908; Karachai-Cherksia: Teberda reserve,
Dombai, Alibegis Mkinvari,12.VIIl., (6) North-Osetia reserve: riv. Ardon gorge near,
30.VI1.1978, E. Didmanidze leg.; Chechen-Ingushetia, Egar-Kézy, 13.VI111.1980, E. Didmanidze
leg.; Georgia. WG. Svaneti: Gr. Caucasus:, Kale. distr. Svaneti, 8.X.1910; (5) Zemo Svanethi,
Ushguli near, 20.VII., rus Adishi, river Inguri gorge, 2.VI11.1979, E. Didmanidze leg.; (4)
Adishi, 17.V11.1984, E. Didmanidze leg.; Racha: (7) distr. Oni, 9.VI1.1975, (12) rus Mtiskaltha,
6.VI1.1975, E. Didmanidze leg.; Racha, Mamisoni pass, 4.VI11.1989, E. Didmanidze leg.;
Samegrelo: (3) Gegechkori, mons Tabakela, 13.18.V1.1962, E. Didmanidze leg.; (4) Tsalenjicha
near, 2.VII1.1980, E. Didmanidze leg.; (v. melusina) (2).Tsalenjikha, Chkoushi, 24.V1.1968, E.
Didmanidze leg.; Adjara: (2) rus Zeraboseli Kintrishi reserve, 800m a.s.l., 11.VI1.1969, rus.
Danispiruli - Khulo, 27.V1.1969, E. Didmanidze leg.; Kintrishi reserve: mons Kochoria,
25.VIIl., Zeraboseli, coppice forest, gorge, 2500m a.s.l. 25.VI11.1979, E. Didmanidze leg.; (3)
near Keda, 5.VIII., (4) Roud Khulo — Keda, 6.VII11.2010, V. Petrov leg.; EG. Shida Kartli:
Kojori, 29.VI1.1905; Tiflis, 26.VI11.1907; Manglisi prov. Tiflis,VI11.1909, Nikolaiev leg.; (3)
Manglisi, 14.V1.1916, E. Kening leg.; (8)Thilisi V1.1925; Manglisi, V111.1930; (2) Pg. Edissi, S.
Oseti, VI111.1933, Gutieva leg.; Tskhinvali, VII., Chigho,V11.1934, Gutieva leg.; pg. Mskhlebi, S.
Oseti, distr. Leningori, 3.VII1.1945, Gogilashvili leg.; (14) S. Oseti, Dzhava, 7.VI111.1945,
Chinchaladze leg.; (5) Gvedrethi, Ateni distr., VI11.1946, Chinchaladze leg.; (5) Gori, Sacivris
Chevi, 24.VI111.1946, V. Lezhava leg.; Algethi Reserve: 4.VI1.1971, E. Didmanidze leg.; (2)
Algethi forest 26.VII1.1982, E. Didmanidze leg.; (4) riv. Algethi gorge, 9.VII1.1983, E.
Didmanidze leg.; (3) Algethi reserve, 3.VI11.1990, E. Didmanidze leg.; (4) Kldekari, alpine zone
10.VII1.1991, E. Didmanidze leg.; Tsitsamury, Saguramo near, 26.V11.2010,V. Petrov leg.; Kv.
Kartli: Djalal-Oghly distr. Borchalo (Marneuli), 9.V1.1914; Tsalka-Dmanisi distr.: (4) rus
Bediani, 9.VIII., (3) Mamulo, 22.24.VII., (2) Sapharlo, 9.VII., (2) riv. Mashavera gorge,
21.VIIl., (3) Dmanisi, 16.17.VIl.; Gomarethi, 21.VI1.1966, (2) Dmanisi, 21.VII.1976, E.
Didmanidze leg.; (v. melusina) (14) Bediani, 9.VII; Gomarethi, 21.VIl.; Sapharlo, 21.VIL.; silva
Mamulo, 22.24.VIIl.; fl. Mashavera gorge, distr. Dmanisi, 10.VV11.1966, E. Didmanidze leg.;
Khevi-Mtiuleti: Kazbek, VII11.1935, (2) pg. Gimara pr. Issetyhi, VI11.1935, Kazbek, via bellum
Georg., VIII, 1935, A. Washakidze leg.; (2) Kazbek, m. Gergethi, 31.VI1.1976, E. Didmanidze
leg.; (2) v. melusina) Gergeti, riv. Aragvi gorge, 1800-2200m a.s.l., Kazbek distr. 31.V11.1977, E.
Didmanidze leg.; Khevi, Gudamakari pass, 15.VI11.1987, E. Didmanidze leg.; (9) Gudauri
Kumlisciche, 24.V1.2011, V. Petrov leg. Pshavi: (3) Ukanapkho, 13.VI11.1970, (13) Pshavi,
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subalpine zone, 17.V11.1970, E. Didmanidze leg.; Khevsurethi: (4) Rus Georgtsminda, 2.VII. (4)
Ardothi, 6.VI11., (4) Shatili, 3.VII., (6) Arkhoti, 11.VII., (4) rus Akneli 2200m., 17.V1., Barisakho,
25.VI1., mons Qobulo, near Barisakho, 1300-1700m., 22.VI., (7) Roshka pass, 14.VII., rus
Mutso, 5.VI1.1970, E. Didmanidze leg.; roud Shatili — Mutso, 27.V111.1987, E. Didmanidze leg.;
(v. melusina) pg. Shatili, 25.V11.1939, exp. Muz.; (v. melusina) Akneli, silva, 2200m a.s.l.,
17.VI1.; Barisakho, 1500m a.s.l., 25.VI.; mons Kobulo, 22.VI.; Giorgtsminda, 2000m a.s.l., 2.VII.
(17) Arkhoti, silva, 11.VIIL.; 1970, E. Didmanidze leg.; Tusheti: (2) Tzovatha 2600m a.s.l.,
22.V11.1976, rus Djvarboseli near, 22.VIIl., Dochu-Bochorna, road, 2.24.VIL., (9) rus llurtha,
23.VI1.1976, E. Didmanidze leg.; (4) Omalo, 18.VII., (3) Farsma - Darthlo roud 23.VI11.1977, E.
Didmanidze leg.; (2) 22.VI1.1984, E. Didmanidze leg.; 22.VI1.1987, E. Didmanidze leg.; (6)
Babaneuris Satkeo, 24.VI11.1999, E. Didmanidze leg.; Kakheti: Lagodekhi Reserve, mons
Ninigory 2600m a.s.l., 26.VI11.1959, E. Didmanidze leg.; (2) Vashlovani reserve 1.VI11.1973, E.
Didmanidze leg.; (4) Mariamjvari reserve, 10.VI1.1982, E. Didmanidze leg.; (7) Lagodekhi,
mons Kochalo, 29.V1.1958, E. Didmanidze leg.; (2) Dedoplistskaro near, 10.VI1.2012, V. Petrov
leg.; SG. Samtskhe-Javakheti: Borjomi, 18.VI1.1907; (v. melusina) Borjomi, pg Baniskhevi,
14.VI1.1911, A Wassilinin leg.; Bakuriani, VI11.1915; (v. melusina) (3) Tskhratskaro, V111.1915;
Tsagveri, V1.1916.; (12) Merinia distr Akhalkalaki, 18.VI11., (7) Distr. Akhaltsikhe, 11.14.19.VII.,
(2) urbn.Uraveli distr Akhalcihe, 26.VI11.1964, E. Didmanidze leg.; (6) Aspindza distr., rus
Dzveli, 9.VII.1974, E. Didmanidze leg.; (2) Forest, near Akhaltsikhe 20.VII.1976, E.
Didmanidze leg.; (5) Borjomi, Baniskhevi, Satkeo 14.VI1.1987, E. Didmanidze leg.; (2)
Borjomi, 21.VI1.2005, V. Petrov leg.; (2) Bakuriani, Tskhratskaro, 30.VII1.2010, (6)
Abastumani, 2.V111.2010, V. Petrov leg.; Borjomi, (19) Lomis mta, 2.9.14.VIIl. 2001, Borjomi-
Aspindza, 4.VI11.2001, Borjomi gorge, Kvabiskhevi, 16.VI11.2001, E. Didmanidze leg.; (3)
Adigeni — Abastumani, 26.08.2010, V. Petrov leg.; Armenia. M. Murov dag, 21.VI1.1912;
Azerbaijan. Adzikent, VI111.1910; Agdash near, 29.V.

*8.Erebia melancholica Herrich-Schaffer, [1846]
39335B00b g™ 9bgdo.

=Erebia aethiops var. melancholica H.-S.
=Erebia prometheus Tshetverikov, [1912]

Range. AOHommgo 3033580060, Bods®rmgzgwm, ROHOOM-50dmbogzugomo mwdqomo.
Keptin fund. Logs@oggarm (630 8).
Comments. dool Lobgmdss. 33b30090s OO @S 3069  39335B0MmbOL ILOZWG0Y

390G mE  bBofloedo. gmgbl VII- VI,  bmdoewdn®  Lmdowdnéd o serdm6
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09wmgdbg, 2000-sb 30003-Bg b.0. LogoOmzgerml  doosbgomdo RIOOIMOSS
393603990990, BogMsd B306MgMH0EbM3s60..

Material: Georgia. WG. Svaneti: (4) Adishi, 17.VI11.1984, E. Didmanidze leg.; Racha: (7)
Mamisoni pass. 4.VI11.1989, E. Didmanidze leg.; Adjara: Kintrishi reserve (4) Kochoria
25.VII11.1973, Djoloni 24.VI111.1973, Laiela subalpine zon., 25.VII1.1973, E. Didmanidze leg.;
Guria: (= E. prometheus Schel.) Bachmaro, mons Didi Fafara, 16.V11.1961, E. Didmanidze leg.;
EG. Kartli: Pg. Edishi m.Osethia VI11.1933, Gutieva leg.; Chachkala, distr. Java VI111.1934,
Gutieva leg.; Khevi: mons Kazbek Sameba near VI1.1935, A.Vashakidze leg.; Kacheti: (16.)
Lagodekhi, 12.VI11.1910, Mlokosevich leg.; (7) Lagodekhi Reserve, mons Ninigory 2600m
a.s.l., 26.VI.1959, E. Didmanidze leg.; SG. Samtskhe-Javakheti: Borjom RKinis-jvari
6.VI11.1911, A.Wassilinin leg.

9. Erebia medusa [Denis et Schiffermiiller], [1775]

Pap. psodea Hb.

v. euphasia Fruh.

v.chatiparae Sheljuzhko

Range.dws 9360300006 Mool dool bsdbMgmo, dsen3sbgmo, 3933s5b0mbo, LsdbOHgom
39335B09. 83069 5D0ol BEOWMgmO s 845 SB0OL BMTogHo 3¢00ds¢E0L LoMEHYgero.
Kept in fund. B6H©@0@mgmo 353350009, Lado®mggem, sH9gMHd0X 60, mOJgmo (35 9).
Comments. L5goO»39MT0 FoONMESS Jo3M(39JdY0, FoMHdMAL dmsdo, i3Mgbl V-
VI, 08gwmgdbg, dool  GYyosd  5396Hmdgdbg, ©odemdosb 2500 3-qg.
B399 906MH0300.

Material: N. Caucasus. Russian Federation: Checheno-Ingushetia: (3) Rus Olgethi 29.V.1977,
Kabardo-Balkareti: (2) riv. Cherek-Bezing gorge 10.VI.1977, E. Didmanidze leg.; Karachai-
Cherksia: (2) Teberda reserve, Klukhor pass.18.V1.1977, Didmanidze leg.; (2) Dombai Alibegis
Mkinvari 12.VI1.1978, Didmanidze leg.; (11) Northen-Osethia Reserve: Ardon river near
30.VI1.1978, Didmanidze leg.; Georgia.WG. Svanethi: (2) mons Shkhara 17.VI11.1963, E.
Didmanidze leg.; Adjara: (10). Kintrishi, mons Kocoria, 25.VIIL.; Kintrishi, mons Joloni,
26.VIIIl.; Kintrishi mons lela, 2200m a.s.l., 25.VIIIL.; Kintrishi, mons Kocoria, 25.VIII.1973, E.
Didmanidze leg., EG. Khevi: (5) Kazbek, Khevi. 13.V1., (11) Kazbek, 1800-2000m a.s.l., 22.VI.,

(8) near mons Kazbek 1.VI1.1976, E. Didmanidze leg.; (2) Kazbek, 1900m a.s.l., 1.VII."977, E.
Didmanidze leg.; Khevsurethi: (16) Roschka 2000-2400m a.s.l., 20.VI., (9) Barisakho M.
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Sachalia 1800-2200m a.s.l. 27.VI., (2) Shatili 3.VIIl.,, (2) Rus Ardothi 6.VIIl., (8) Rus
Georgitsminda, 2000m a.s.l, 2.VI1.1970, E. Didmanidze leg.; Tusheti: (2) Dochu end Bochorna
near Subalpine zone. 24.VI11.1976, (10+2) llurtha near alpine zone. 23.24.VI11., (4)Farsma dekiani
2200-2400m a.s.l., 1.9.VIL., (2) rus Chegho 7.VI1.1976, E. Didmanidze leg.; Kartli: Mtschet,
pr.Tiflis, 22.V1.14, (2). Caucas, Manglisi, 14.V1.1916; (2) Aspindza 25.V1,1973, E Didmanidze
leg.; Kakheti: (4) Lagodekhi reserve, 19.VI1.1959, E Didmanidze leg.; SG. Samtskhe-Javakheti:
Borjomi, 23.V.1901; Bakuriani, pr Gori, 10.VIII.1925; Kodiani 8000', distr.Bakuriani,
16.VI11.1914; (2) Akhaltsikhe 8.VI.1, (8) Aspindza, Akhaltsikhe distr., 14.15.VI., Atskury,
Akhaltsikhe distr., 17.V1., (4) rus Balcho distr Akhalkalaki 11.VII., (2) Chando Akhalkalaki
distr., 14.VI1.1964, E. Didmanidze leg.; (3) mons Tetrobi Rus. Azavrethi 6.VI1.1974, E.
Didmanidze leg.; (2) Borjomi, Likanis satkeo near 5.VII1,2002, E. Didmanidze leg.;
Azerbaijan. (4) Shach-Dag rus Laza near, 26.V1.1975, E. Didmanidze leg.; Turkey. (11) Artvin
Herz. 1896; Sari-Baba 6000’ Prov. Kars, 4.V1.1913, A. Wassilinin leg.

*10. Erebia hewitsonii Lederer, 1864

LogoMM39eml BoGmm gbgdo. dg@sboros fomge Hogbdo [1984].

=Maniola melas var. hewitsonii Led.

var.sideris Fr.

Range. ULsdbOgm-sbogargm  Lododmzggenm,  BO@OWMm-s0dmbsgzemgmo  0)OJgoo
(506036000 9gMgm3g LmIbgMOL, ELOZEgm sHYMBS0XBOLS WS 0MIBOLIMZOL, o3
dmombM3zL IILEHWOHIOIL).

Kept in fund. Logs@omggarm, BoHowmgmo mmemdgoo (63 10).

Comments. 35335600l G9g30mb3o  Bo@oMgdmwo, d6Ms35¢harosbo  9dldgoiogdols
dombgogzs, B396L Boge Fbmerm Lods®MzgEmTos dm3mggdmewo, i3dgbl VI — VIII,
33069 39339L0MboL, LIZgMO s (396G MMO bsfool, domol  fofigmgsbo Gyob
390093bg FIMo RIMEMOYOLS O 1YBEI3MOHO IEYEMIOOL BsMZWOm. 00305M00.
Material: Georgia. WG. Adjara (7). Kintrishi reserve: mons Dzoloni, 26.VIII., Kintrishi,
mons Caliebi, 22.VIII.1973, E. Didmanidze leg. SG. - Samtskhe-Javakheti: (13). Borjomi,
25.V.1906; Kodiani. Eshmakis buda 800-900', 15.VI1.1914, A.Wassilinin leg.; (4) Abastumani,
Akhaltsikhe distr., 19.VI., (2) mons Tetrobi Rus. Azavrethi, 6.V11.1974, E. Didmanidze leg.;
Turkey. Artvin Herz., 1896.

*11. Erebia iranica Grum-Grshimailo, 1895

39335B00L gomm™ 9bgdo. dg@sbowos fomge (oabdo [1984].
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a. Erebia iranica dromulus Stadinger,1901

=Erebia tyndarus var. dromulus Stgr.

b. Erebia iranica sheljuzhkoi Warren,1935

=Erebia iranica Grum-Grshimailo

=Erebia colias ssp. sheljuzhkoi Warr

=Satyrus dromus Fabr

Range. 3533550mb60, Lodb®gmo 35335009, 3069 5D, 0Msbo.

Kept in fund. gsds®@m-835¢0g45609m0, LadoOmggem, bmdbgmo, sHgmdsoxsbo (30 11).
Comments. ool Lobgmdss. 39335600L GHIMOEHMM05BY 33399 FodmoMbBg3s 0MbEo
b5390EMESL MMO JgqLsbgmds:  E. iranica sheljuzhkoi, ®mdgwog o 3933560m6%95
2930 39w9dero s E. iranica dromulus, Gmdgebsg doMoms@se©, 9(3.3933500mbbs o
L@AbYM-X 9395690l JN0sbgmTo 3bggdom. #MIbL VI- VIII., 1vd5¢3m6 s se3e
9009 gdbYg, B30L Mbosb 1900-2000 3-sb Bgdmm. dmsdo B39 gd6H0300.
Material: N. Caucasus. Russian Federation: Kabardo-Balkaria: Elbrus 10000' Nord Caucasus,
20.V11.1890, E. Koenig leg.; Georgia. WG. Adjara: (6) Kintrishi reserve: 22.25.VIIIL., (6) mons
Kochoria, alpine zone, 25.VIII., (3) Didvake, 25.VIII., subalpine zone, m. Meskhikedi, 3.VII.,
(10) mons Chaliebi, 22.24.VI11., (4) Joloni 24.VI111.1973, E. Didmanidze leg.; EG. Shida Kartli:
Thilisi,V1.1935, A.Vashakidze leg.; S. Osetia, pg. Edissi,VII1.1933, Gutieva leg.; Kvemo Kartli:
Djalal-Ogly distr. Borchalo, 9.V.1913;

2) Chanckoi distr Tsalka, 7.VI11.1966, E. Didmanidze leg.; SG. Samtskhe-Javakheti: Borjomi,
Rkinis-jvari, 6.VIII., Borzhomi, Tskhra-tskaro, 22.VI11.1911; Achaltsihe distr., 8.VI1.1964, E.
Didmanidze leg.; Abastumani distr., 2.VI111.2010, V. Petrov leg.; Armenia. M. Murov-Dag, Ach
Darassi 10000, 4.VI1.1912, A. Wassilinin leg.; Chach-kala,V11.1934; Azerbaijan. Lac. Gek-gol,
distr. Elisavetopol, VI1.1913, O. Hetling leg.; M.Kepas, distr. Gandja, 20.VI1.1912, A.
Wassilinin leg.

*12. Erebia graucasica Jachontov, 1909

39335L00b gsmmm 9bgdo

=Erebia tyndarus var. graucasica Jach.
=Erebia dromulus var. graucasica Jach.
=Erebia tyndarus savalanica de Lesse

=Erebia hippocoon Nies.

a. Erebia graucasica graucasica Jach.
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b.Erebia graucasica transcaucasica Warr.

Range. 35335b0mbo, LsdbMHgmo 35335805 POOWM-50dMbO3EgN0 M)MHJJm0, BOOWM-
L300 0M5bo.

Kept in fund. Lsdo®mggam, sBgMmds0xsb0 (613 12).

Comments.  35339b00oL  GHoMo@mOmosbg Erebia graucasica -bU m®o  JzgLbobgmdOMss
fomdmagboeo o  9306m0 B0dgdo MIsEMe w3sgoson:  E. graucasica
graucasica-l o 39335L0mb%bg gbggdom, bmenm E. graucasica transcaucasica 9go®g
39335B0mbLs s Ledbgm-x935bgmols m0sbgmdos 393039 9dME0. mM039 RBMY6L VII-
IX-00g 900056 Bodmzmgdls s 1GH9390Dg, B30l E™bosd 1700 8-sb 3000 8-%bg.
d30M9MHoEbmzsbos.

Material: Georgia. WG. Svaneti: (v.transcaucasica) (2) Adishi 17.V11.1984, E. Didmanidze
leg.; Samegrelo: Gegechkory, mons Lebarde 8.VI1.1962, E. Didmanidze leg.; Adjara: (6)
Kintrishi reserve: 3.VI1.1973, 25.VIIl., (2) mons Meschikedi 3.VII., (15) mons Kochoria,
25.VIIL., (5) Didvake subalpine zone 13.25.VIl., m. Chaliebi alpine zone, 22.VII1.1973, E.
Didmanidze leg.; EG. Shida Kartli: (v.transcaucasica) Pg. Edishi m. Osetia V111.1933, Gutieva
leg.; Kvemo Kartli: (28) Chanchkoi 2000m a.s.l., distr. Zalka, 7.VIII., (1v.4) Koburi distr Tsalka,
6.V111.1966. E. Didmanidze leg.; Pshavi: Ukanapkho 13.VI1.1970, E. Didmanidze leg.; Kakheti:

Lagodekhi Reserve, mons Ninigory near, 26.V11.1959, E. Didmanidze leg.; Azerbaijan. Shusha,
8.VI11.1906.

4. Genus Coenonympha Hibner, [1819]

13.Coenonympha pamphilus Linnaeus, 1758; lyllus Esper [1805]

=Coenonympha pamphilus var lyllus Esper,

=Coenonympha pamphilus var marginata Davenport,1941

Range. B®©owm-sls3eqmo 536035, 93mm3ds. olagmgmo s 396G wemo sDBools
BM30gM0 s LBOEGHOM303Mwo Boffoero.

Kept in fund. ©@s0qL@Esbo, bogo®mzgwm, Ledbgmo, sHYIMds0X b0, BE. MMMdgmo (Br3s
13).

Comments. 3533500500 BoMOMOS POZME3ILYII0,00¢0935 3 5MISL s 3GOYBL I -
@56 33006 F90maMdsdg (X-XI). 930M0DMmbsgrm@Mo Lobgmdss, 33b30g0s Y439wsbs06M
WwsbdoxBdo, MHmymeE 356Mdo, oby dJmsdo 2500 8-y B.o. FOZSEMHOEbMZBOY,

DX 9O dsLMOO0303.
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Material: N. Caucasus. Russian Federation: (v. lyellus) distr. Kursk, 24. V. 1904; Dagestan,
Kait-Tabasaran, pg. lersi distr. (6), 29.1VV.1910; Georgia. WG. Abkhazeti: (v. lyellus) Tsebelda
distr. Suchum, 15. VI1.1912; Samegrelo: Nosiri pr. Senaki, V111.1933, A. Vashakidze leg.; distr.
Gegechkori. (12) pg. Cipa 1.VIII., (2) pg. Djolevi 21.VI., (2) pg. Muchurcha Vallei fl. Abasha
1X.1962, (3) pg. Kveda chuntzi Fl.Tskhenistskali 2.VII., (4) pg. Bobothi 26.VI., Gegechkory
24.V1. (2) pg. Quaithi fl.Ozchene 21.1X.1962, A. and Et. Vashakidze leg.; Distr. Gegechkori (2)
rus Kurzu 28.30.V1., (2) rus Martvili 20.VI., (3) rus Salkhino 24.V1., 10.1X.1962, E. Didmanidze
leg.; (8). Zugdidi distr. Jvari. 27.V., (3) Zugdidi, rus Chkaduashi, 25.V., 8.V1., 25.V1., Zugdidi,
26.V1.; (2) rus Oluri, 28.V., (2) Chkoushi, Thaja, 8.VI., 11.VI., distr. Chkhorotsku, 11.VI.,
Zugdidi, Hortus Botanikus, 26.V1.1968, E. Didmanidze leg.; Racha: Oni rus Mtiskalta
6.VI11.1975, E.Didmanidze leg.; Adjara: Bathumi, 16.V1.1916; vill. Didvake near, 27.1X.1972,
E. Didmanidze leg.; Imereti: (v. lyellus) Garikula, V11.1931, Vashakidze leg.; Nossiri, V11.1933,
A.Vashakidze leg.; Didijichaishi, VI111.1938, E. Vashakidze leg. (var); Kutaisi mons Gabashvili,
VI11.1933, Patriketi pr.Kutaisi, VII1.1933, A. Vashakidze leg.; pg. fl.Gubiszkali, X.1939, pg.
Muchiani, X.1939, A.Vashakidze leg.; Tontabethi 7.VII1.1945, A.Vashakidze leg.; (2) Pg
Surami, VII., rus Chumathelethi VI11.1947, L. Chinchaladze leg.; (2) Adjamethi reserve,
21.V11.1980, E. Didmanidze leg.; (5) Sachkhere near, 22.VI11.2002, E. Didmanidze leg. EG.
Shida Kartli: (v. lyellus) Urb. Tiflis et vicina, 30. V.1902; (17). Tiflis, V.1925, A. Vashakidze
leg.; Mtskheta, VI1.1915; (14). Thilisi silva Khudadovi, V1.1938, A.Washakidze leg.; (v. lyellus)
Urb.Tiflis et vicina, VI1.1938, A. Vashakidze leg.; (v. lyellus) Sauth Ossetia: Dzhava, VI111.1932,
Burjanadze leg.; Distr. Tskhinvali Dzhava 7.VI11.1945, 1.Chkhikvishvili leg.; (2) rus Chvza,
pg.Dzhava, 2.VIII., 9.VII1.1945, Chinchaladze leg.; (2) Gardabani, 22.VV.1972, E.Didmanidze
leg.; (6) Kojori, Udzoskedi, 17.VI11.2003, V. Petrov leg.; (3) Tsitsamuri,near Saguramo, 9.VI.,
26.VI11.2010, V. Petrov leg.; Kvemo Kartli: (v. lyellus) Isti-ssu, Mughanli, Bogdanovka,
VI11.1934; Manglisi, prov. Tiflis, 26. VV1.1910; Djalal-Ogly distr. Borchalo, 30. V11.1914; Kojori,
9. VI1.1905; fl. Mashavera, c. Borchalo,VI1.1907; (5) Sapharlo sylva, distr. Dmanis, 9.VII., (2)
fl. Maschavera, distr. Dmanisi., 10.VII., Shindlari, distr. Dmanisi, 12.VIIl., Gomarethi, distr.
Dmanisi, 21.VII., (22) Khanchkoi, Zalka distr., 2000m. 5.7.VIII., (7) Koburi, 2500-2700. distr
Tsalka., 6.VII1.1966, E. Didmanidze leg.; Khevi-Mtiuleti: Dusheti, Gudatubani VI111.1962,
Et.Vashakidze leg. (3) Kazbegy rus Djutha, 26.31.VII. 1978, E. Didmanidze leg.; Chardakhi
8.V1.2010, V. Petrov leg.; Distr. Kazbegi, Lars pass, Brolistskali, 20.VI. 2013,V. Petrov leg.;
Phshavi: (7) Gudarachi, gorge 700m., 5.VI., Magharoskari, mons Kudo, 900-2200m.,10.VI., (2)
Katsalkhevis chala (coppice), 11.VI1.1970, E. Didmanidze leg.; Khevsurethi: Barisakho, rus.
Gudani, 13.VI1.1970, E. Didmanidze leg.; Pirikitha Khevsureti, Shatili, 1500m a.s.l., 7.V11.1981,
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E. Didmanidze leg.; Tushethi: (v. lyellus) Omalo, 5.VI11.1937, I.Chkhikvishvili leg.; Contio,
distr. Tusheti, 7.VII.; (4) rus Farsma, riv. Alazani gorge, 8.VIIl., Omalo, distr. Tusheti,dekiani,
9.VII.1976, E. Didmanidze leg.; Pharsma - Darthlo roud 23.VII. 1977, E.Didmanidze leg.;
Kakheti: Signag, 6.V11.1918; Lagodekhi, 1.V11.1909; Eldari steppa, 2.V., (3) Vashlovani reserve,
25. V.1970, E. Didmanidze leg.; Vashlovani reserve, 8,14.V., Eldari steppa, Mamachais khevi,
gorge, 14.V.1972, E. Didmanidze leg. (3) Tsiteli khidi, near border zone, 2.V1.1974, E.
Didmanidze leg.; Gurjaani near, 9.VI1.1990, E. Didmanidze leg.; SG. Samtskhe-Javakheti:
Troitscoe, VI1.1930, Khakhutashvili leg.; Borjhomi, V11.1916; (3) Aspindza near, 25.V1.1973, E.
Didmanidze leg.; Aspindza, near rus Dzveli, 9.VI1.1974, rus Vale distr. Akhaltsikhe, 10.VI., (15)
Akhaltsikhe, near, 8.VI1.1964; 11-17.VII., Uraveli, distr. Akhaltsihe, 4.VI., Merinya, distr.
Akhalkalaki, 18.VI1., Adigeni, Akhaltsikhe, distr., 27.V11.1964, E. Didmanidze leg.; rus Koburi,
Zalka distr., 8.VII1.1966, E. Didmanidze leg.; Likanis satkeo, Borjomi, rus. Kvabiskhevi,
16.VI11.2001, E. Didmanidze leg.; Balagnebis ghele 5.VI111.2002, E. Didmanidze leg.; Armenia.
rus. Gorovani, desert, 13.VI1.1970, E. Didmanidze leg.; (3) distr Megri. 21.VI., E. Didmanidze
leg.; (2) Khosrov reserve, desert, 13.V1.1973, E. Didmanidze leg.; (v. lyellus) Khosrov reserve,
30.V.1974, forst, 31.V.1974, 9.X.1974, E. Didmanidze leg.; (6) Vedi, 1.VI11.1977, E. Didmanidze
leg.; Azerbaijan. (v. lyellus) lac. Gok-gol, distr. Elisavetopol, V11.1930; pg. Saatly, 12.V1.1972,
E.Didmanidze leg.; Turianchay reserve, 22.1V.1973, E. Didmanidze leg.; (2) Lenkoran, Zuvand,
10.V. (6) Shach-Dag, Loza near 26.27.VV1.1975, E. Didmanidze leg.; (3) Agdash near, 29.V.1976,
E.Didmanidze leg.; Nachichevan Kyu-Kyu 20.V.1979, E. Didmanidze leg.; Turkey. (v. lyellus)
(45). N.Tur. 3500 pr. Kars, 6.V1.1913; (v. lyellus) Kagyzman, pr. Kars, 1. VI1.1913.

14. Coenonympha leander Esper, [1784]

Coenonympha leander obscura Heyne, [1894]

Range. 8sw3s69000056 @sbogwgmo 936035 LEABOJMO MOl BsMzwom,
L3I0 Y5BIbgmO, J3069 5H0s, 393350Mb0, LEAbEOYM 353395L0, OO MM 06O
(69935 14).

Kept in fund. B®omgomn mbgmo, s©0dmbogegom bods®mgzgem, bsdgbg-xozobgmo,
RO ©OwMmgmo oredqmo.

Comments. gmgbl V — VI, 503mbsgugo Lods®mggemlb dmosbgmob b3g39g3Ls s doms-
3M6056 JugHMRoEgddo BE30L EMbosb 3000 -y d30MHgMHOEbM360.

Material: N.Caucasus. Russian Federation: Northen-Osethia reserve, riv..Ardon gorge, rus
Sardon, 30.V.1977, E. Didmanidze leg.; Georgia. EG. Kartli: Didiatheni, VI1.1946,
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Chinchaladze leg.; Khevi: Kazbek, 2050m, 1.VI11.1976, E. Didmanidze leg.; Chevsureti: Shatili
1800m a.s.l., 3.VII.1970, Mutso, 5.VII.1970, Ardothi near, 6.VI1.1970, rus Giorgtsminda,
2000m a.s.l., 2.VI1.1970, Barisakho, mons Kobulo, 1300-1700m a.s.l., 22.VI.1970,
E.Didmanidze leg.; Tusheti: rus Farsma, 1.VII., (3) rus Djvarboseli, 22.VII., rus Tzovatha near.,
22.VIl., (3) rus Dochu- Bochorna 200-2200m a.s.l., Abies forest 24.VI11.1976, 26.VI11.1977, E.
Didmanidze leg.; SG. Samtskhe-Javakheti: (2) Chobarethi forest, 2200m a.s.l., 7.VI11.1974, E.
Didmanidze leg.; (2) Aspindza 25.V1.1973, E. Didmanidze leg. Turkey. (2). m. Sari-baba 6000’
pr. Kars. VI1.1938.

15. Coenonympha tullia Muller, 1764
Coenonympha tullia ssp.chatiparae Sheljuzhko, 1937.
=Coenonympha tiphon Rott -

=Coenonympha davus F. -

Range. 63035 @ 3meo6gd@o3zob Bmdogho Lot@ygwro,

Kept in fund. Uodo®m39cmlb 396@G9¢6MO s 50IMbogEgmo 39335B0mbo, BOHowm-
L3O 0MSBOo (B35 15).

Comments. 3ol bobgmdss. 3M9bL VI — VIII, Lbgoalibgs Lobolb Lvndowdwé s se3we
09™mgdol 3WwM3b  FgHMdYdDY, BM30L ©mbosd 1800-3000 9-By, Ji06My
6HoEbmgsbos.

Material: Georgia. EG. Khevi. gorge Djutha, 26.V11.1978, E. Didmanidze leg.;Chevsureti. (3)
Arkhoti Chimgha rock,12.V11.1970, E. Didmanidze leg.; SG. Samtskhe-Javakheti. (9) Kodiani,
Bakuriani, 8000-9000°, 14.VI1.1911, A.Wassilinin leg.; Balcho distr. Akhalkalaki, 3.V11.1964, E.
Didmanidze leg. Iran (4). Kasikoparan, distr. Urmia, 21.VI11.1912.

16. Coenonympha symphyta Lederer, 1870
39335B00b g™ 9bggdo.

Range. 35335605 (300m00gdo ogm LodbGgmo 3335000 [Tsh.-N. 2012:233]), bOH@oM-
5033 G0 MHYOHJJ0O.

Kept in fund. A6H@owmgo mbgmo, 500mbogego bodos®mggwm (3 16).

Comments. BOGOWMgm  35335600L5M30L F0MOMYOVIEO 5O ymgzows. B3zgbl doge
3m3™3909905 BOEOWMgm MmbYmol GHgM0EMM05DY, sOEMboL bgmdsdo. gMgbl V-ob
dmmsb VINI-U Bsmgwom. g3b30gds dools 3obsdgms bgmdgddo,  19d35¢3w6 Eyob
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R9OOMOJODY, LodM3MYODY, LdIWIME s SE3MO FEIMYdDY, BO30L MBOWIL
1500- 2800 3-0b 539693 do. 03305000.

Material: N.Caucasus. Russian Federation: N. Osetia reserve, river Ardon gorge, 30.V.1977,
E. Didmanidze leg.; Georgia. EG. Khevsureti: (1) rus Giorgtsminda near, 2.VI1.1970, E.
Didmanidze leg.; SG. Samtskhe-Javakheti: (2) mons Tetrobi, rus Azavreth, 6.VI11.1974, E.
Didmanidze leg.

17. Coenonympha glycerion Borkhausen, 1788

=Satyrus iphis Hbn.

Range. 500mbsgego 3060699000056, 396GHOIMMO @ s0dmbogergmo  93MM3s
MEdol  80gdolo3gh.  goModo, 3533b0ombo, LsdbMHgmo 3533505,  5MBMLIZ3EgNO
0)HJ900 5 3956GHMIWN-LIZ3EIN0 0660, D00l BMI0gMO Lo®Eygwo.

Kept in fund. ®mLgool 9gMs3os: 3M®L3IOL TbsMY, 50IMLIgEgo LoJosdMz9wM,
bemdbgoo (B35 17).

Comments. g6qgbl V- (VIIX, doolb bbgossbbgs Lobol bydmgMgddy, dgumgdby,
dool Gyob Mo, M0d 3900MdIBLS s BHYoL3MJOYY, B30l E™bosd 3000 9-dy
d30M9MHoEbmzsb0s.

Material: N.Caucasus. Russian Federation: (4). distr. Kursk, 4.V1.1906, A. Wassilinin leg.;
Georgia. EG. Kartli.(2) distr. N.Osetia Pg. Edisshi, VI11.1933, Gutieva leg.; mons Shindlari,
distr. Dmanisi, 12.V11.1966, E. Didmanidze leg.; Pshavi (7) Subalpine zone, 17.VI1.1970, E.

Didmanidze leg.; Khevi-Mtiuleti. Gr. Caucasus, Kazbek, 2000m a.s.l., (4) 30.VIIl. 1976, E.
Didmanidze leg.; (6) Brolistskali, Lars pass, 20.V1.2013, V. Petrov leg.; Khevsureti. Barisacho,
mons Kobulo, 22.VI. (7). Shatili, 1800m a.s.l., 5.VII.; rus Giorgtsminda near 2000m a.s.l.,
2.VI11.1970, E. Didmanidze leg.; Armenia. M. Murav-dag/A. Darassi, 14.V1.1904; Megri near,
16.X.1974, E. Didmanidze leg.

18. Coenonympha arcania Linnaeus, 1761
=Satyrus arcania caucasica lachontov,1914

Range. sbogmgo 35¢0go6dEHozob Bmdodmo bsfowo.

Kept in fund. 6w9lgool $gogMs3os,  50dmbsgergmo  bododmggwm, Lmdbgmo,
5B96050% 5060, BMHOOM-50dMmbogwgmo 06sbo (w35 18).

Comments. 336300905  396G®oMHo s  vIMBOgWge  39335b0MmbBY, 3069
39335L0mbol 5©0dMbogEgm bsfolis s xoz3sbgm-Lmdbgmols dmosbgmdo. idgbls V-VIII,
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dool JugOHmxzoHgddo, J3z0dosb  FIMHPMDJIDBY, GYol b53060H9dbg, dIEMgdLs o
LodM3mdbBY. B39 gdMI0Z0s.

Material: N.Caucasus. Russian Federation: distr. Kursk, 14. VI 1904; Mineral vody, VI-
VI1.1907; Pustoje, distr. Charkov, VI-VII1.1915; Georgia. EG. Kartli: Kojori, 11. VI. 1906;
8.V1.1924, V. Rostombekov leg.; Tiflis, 8. V1.1906; V1.1935, Asureti, Tetrtckaro distr., VV1.1935,
A. Washakidze leg.; (4) Gori pg. Didiatheni, VI1.1946, Chinchaladze leg.; Bashkicheti
(Dmanisi), VI1.1934, A. Washakidze leg.; 17.VI1.1962, E. Didmanidze leg.; Tsitsamuri, distr.
Saguramo, 9.VI1.2010, V. Petrov leg.; Khevi-Mtiuleti: Chardakhi, 8.VV1.2010, V. Petrov leg.;
Khevsureti: (6) Shatili 1800m a.s.l., 3.VI1.1970, alpine zone, 7.VI1.1981, E. Didmanidze leg.;
(2) Giorgtsminda, 2.VI11., Mutso, 5.VII., (3) Ardoti, 6.V11.1970, E. Didmanidze leg.; Tusheti: (2)
vill. Darthlo, subalpine zone, 18.VI1.1978, E. Didmanidze leg.; (2) mons Tetrobi near
Akhalkalaki,  6.VI1.1974, E. Didmanidze leg.; Tushethi vill. Pharsma-Docho Subalp.,
11.1X.1978, E. Didmanidze leg.; SG. Samtskhe-Javakheti: ( 3) Abastumani, V11.1920; Borjomi,
VI1.1914; (2) Araly, distr. Akhaltsikhe, 10.VI., Askury, distr. Akhaltsikhe, 17.V1.1964, E.
Didmanidze leg.; (1) Aspindza distr Akhaltsikhe, (7) 14.15.V1.1964, 25.V1.1973, (2) 8.VII. 974,
E. Didmanidze leg.; (2) Aspindza r-n rus Dzveli 25.V1.1973,9.VI1.1974, E. Didmanidze leg.;
mons Tetrobi near vill. Azavrethi, 6.VI1.1974, E. Didmanidze leg.; Borjomi m. Lomismta
2.VI111.2001. E. Didmanidze leg.; Likanis satkeo Balagnebis gele, 5.VI11.2002, E. Didmanidze
leg.; (2) Tsagveri, 26.V1.2011, V. Petrov leg.; Armenia. Khosrov reserve, 12.VI. 1973, E.
Didmanidze leg.; Megri near, (6) 28.V.1974; Riv. Araxi gorge, coppice in Turanga, (7) 27.V,
1974, E. Didmanidze leg.; (2) 6.VII, 1977, E. Didmanidze leg.; Azerbaijan. Kozlukh pr.
Elisavetopol, VI.1911, A. Wassilinin leg.; Nakhichevan, Kyu-Kyu near 17,VI1.1973, E.
Didmanidze leg.; Julfa, geizer, (10) 21.V.1974, E. Didmanidze leg.; (2) Agdash near, 29.V.1976,
E. Didmanidze leg.; Iran. (21) Kasikoparan, distr. Urmia, 21.V11.1912.

19. Coenonympha saadi Redtenbacher, 1849

= Hyparchia

=Satyrus iphis Eversmann, Kirby, 1871

Range. LsdbMgm-s0dmbogugmo 39335605, 39bGHMIWGmO, sdmMbigzergmo s 3oty
5900, BOH@OWM-503mbogzrgmo gesyo. 0Msbo.

Keptin fund. Logs@omggarm, Lemdbgmo, sHgMmds0x 960, 06Msbo (B30 19).
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Comments. 23b30905 “36MmYdLS s BHY356 MIdbMYddo, TGS Bsmgw GYygdo s
Boy9g30090do. 53096l V- VII, B30l mbosb 500-2000 3-Bg. LsdbMgm 393390530
BIMOMS 93MEILIO)0, F9gM5T MO0 S F30MIMHObMZB0s.

Material: Georgia. EG. Vashlovani reserve, 29.V1.1972, E. Didmanidze leg.; Armenia. (2)
distr Megri 27.V.1974, 21.V1.1973, E. Didmanidze leg.; Khosrov reserve, (2)31.V., 1700 m.,
11.VI1.1973, 9.X.1974, E. Didmanidze leg.; Azerbaijan. Julfa, geizer near, 18.VI1.1973, (3)

Nakhichevan, Iranien border near, 27.29.V.1974, E. Didmanidze leg.; Iran. Teheran et vic.
Persia, 9. V. 1915; Machoschev leg.

5. Genus Lasiommata Westwood, 1841

20. Lasiommata petropolitana Fabrisius, 1787

=Lasiommata maera var. petropoliotana F.

=Pararge hiera F.

Range. BMowmgmo 930m3s, 30600670, 53980, BOGMOOWMIMO 350353900,
395G MEmOo 539606980, doe3569m0, 39335B0MbO, LEBLOYMN-ILOZIZW g0  35335L00,
BO©OWMgmo 0MHJ)m0, oo,  DBmdogho #H9a3gMsGHMOl sDosly s MMLgmol
690 5©0dMbogEqodo.

Kept in fund. B®owmgmo 930m3s, 3060bgo, 53900, POHOEMIm 35M353H 900,
395G MOO 539606900, Bd5¢0356900, 39335B0Mmb0O, @ILOZEIYM-LsTbOgMO  35335L00,
BO©Owmgm Moo, MMswwo,  DBmdogho GH9a3gcmsGeol sBosls s MMlgomol
690 5©0dMbogE g0 do.

Kept in fund. BMowmmgo 353356006 MgL3M0e03900, bodsMm3gwm, sBgMdsoxsBo
(69935 20).

Comments. g3b3gds (396G M-500MBO3w gm0 s LsdbOHYMO LodoOM3gE MU
d00sbgmdo, ool 1EBI39dLs o FYMGdDY, dMBJ6sM0 IRIMME  Fmol
35m90bg, GHYob 63306 9dbY, B30l Mbosb 2300 8-y, BMYBL V-VIII. go3M390gd0l
5Q30wgddo. B39wgd6030s.

Material: N. Caucasus. Russian Federation: Dagestan. Chadokalo distr. Gunib Dagestan,
24.V.1905; Northen-Osetia reserve, (6) riv. Ardon gorge, 4.VV1.1977, 30.VI11.1978, E. Didmanidze

leg.; Kabardo-Balkaria reserve: (4) Kabarda, near mons Shkhara, riv. Adil-su gorge, 15.VI.,
Karachai-Cherksia: (3)Teberda reserve, Kluchor pass, 18.VII.1977, E.Didmanidze leg.;
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Georgia. EG. Kartli: (4). Misaktcieli pr. Natakhtari, VI11.1932, A. Vashakidze leg.; Kodzori, 9.
VIII. 1905; Saguramo reserve, 8.VI111.1987, E. Didmanidze leg.; Khevi: Stephantsminda near
Jutha, 30.VI1.1978, E. Didmanidze leg.; rus Sioni, Darialis-cheoba, 4.VI11.1980, E. Didmanidze
leg.; Khevsureti: (2) Giorgtsminda 2000m a.s.l., 2.VI11.1970, E. Didmanidze leg.; Tusheti: (3) rus
Kumurta, 4.VII., 2200m a.s.l., rus Girevi 6.VII., (2) rus Shenako, 1.VII., rus Chegho, 7.VII., (2)
Omalo near, 6.VI11.1976, E. Didmanidze leg. SG. Samtskhe-Javakheti: Zekary distr. Akhalcikhe,
21.V1., 31.VI1.1964, E. Didmanidze leg.; (2) Javakhethi m.Tetrobi rus Azavrethi, 6.VI11.1974, E.
Didmanidze leg.; Borjomi reserve, gorge, 8.VII1.1999, E. Didmanidze leg.; Azerbaijan.
Nachicevan, Ordubad, 10. VIII. 1906.

21. Lasiommata maera Linnaeus,1758

=Pararge maera L.

Pararge maera v. orientalis Heyne, [1894]

Pararge maera v. Jachontovi Sheljizhko,1937

Pararge maera v. abastumana Sheljizhko,1937

Pararge maera v. abastumana armeniaca Sheljizhko,1937

Pararge maera v. grgacilis Sheljizhko,1937

Range. 3509560943035 9s0m3mdY, gbdsbgmo, 3mMEHmMysw0s L3Egm IMbLMEgmLs
5 BOOEM-slsgwgo Bobgmsdoy.

Kept in fund. B®owmgom ®bgmo, Bghgb-0bymdgmo, ULodoOmggem, Lemdbgoo,
3H9Md50% 560, mMOJgomo ((rm3s 21).

Comments.  LygJoO»39r™mTo  FoMNMPSS  JO3M(3IWJOMo. 06MBg3l  F0O-4MEM056,
DMAXIO 300056 bgmdgols s dmol Bomgen 3Hgosb dom3gbmbl. 3bgds 3mmbgmols
@ 9(3)339M-5M5JLoL  EOWMIOPID B30l ©MboEd 2500 8-og  sboliosmydL
93MMYOMOO 3900530900 05MTo BM9bL IV-X, dmsdo - VII- VIII. 36s350m03Ebmgsbos.
Material: N. Caucasus. Russian Federation: (2) Northen-Osetia reserve, river Ardon gorge,
30.VI1.1978, E. Didmanidze leg.; Chechen-Ingushetia, Egar-Kézy, 13.VI111.1980, E. Didmanidze
leg.; Georgia. WG. Samegrelo: (3) Gegechkori m. Lebarde, 5-8 .VI1.1962, 15.1X.1962, E.
Didmanidze leg.; Chkhoushi, distr. Zugdidi,11.VI., Thaia,Chkhorotsku distr., 11.VV1.1968, E.
Didmanidze leg.; Racha: (4) Oni distr. Mtiskalta 6.V11.1975, E. Didmanidze leg.; Adjara: Distr.
Shuakhevi, 19.V1.1969, E. Didmanidze leg.; near Khulo 5.VIII.2010, Cardachi 8.V1.2010, V.

Petrov leg.; EG. Khevi-Mtiuleti: (3) Khado, gorge, 26 VII. 2011, V. Petrov leg.; Kazbekaqi,
subalpien zone, 31. VII, mons Gergeti, 31.VI1,1976, E. Didmanidze leg.; (2) Kazbegi, 1800-

65



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

2200m a.s.l., 31.VII. 1977, E. Didmanidze leg.; (7) rus Sioni, Darialis gorge, 4.VI1.1980, E.
Didmanidze leg.; Phshavi: Magharoskari, mons Kudos mta 2000m, 10.VI., 10.VI11.1970, (12)
Akneli, forest, 2200m, 17.VI1.1970, E. Didmanidze leg.; Khevsurethi: Barisakho 1500m a.s.l.,
25.VI. 2.VII., Barisakho, mons Kobulo 1300-1700.m, 22.VI., 2.VI11.1970, E. Didmanidze leg.;
(4) Giorgcminda 2000m a.s.l., 2.VI1.1970, E. Didmanidze leg.; (5) rus Akneli 2200m silva,
17.V1.1970, E. Didmanidze leg.; Pirikitha Khevsurethi, Mutzo subalpine zone, 17.V1.1970, E.
Didmanidze leg.; (4) Shatili 1500m a.s.l., 7.V11.1981, E. Didmanidze leg.; Tusheti: (4). Pharsma,
9.VIIL.; (3) 2600m a.s.l., Tzovatha, 22.VII., Jvarboseli, 22.VI1.; lliurtha, distr. Tusheti, 23.VII.;
Dochu-Bochorna near, 24.VI1.1976, E. Didmanidze leg.; (2) Omalo-Pharsma, (1) Pharsma-
Dartlo road, 23.VI1.1977, E. Didmanidze leg; Kartli: Tiflis, 29.V1.1909; Kodzori, 26. V11.1906;
fl. Mashavera, c. Borchalo, 7. VIIL.1907; (2) Gori, near rus Boshuri, 2.6.VI11.1946,
L.Chincaladze leg.; mons Iaghluja, distr. Tbilisi, 24.V.1972, E. Didmanidze leg.; Tsitsamuri
9.VI.2010, 16.VI1.2010, V. Petrov leg.; Kakheti: Vashlovani Resere, 8.VV.1977, E. Didmanidze
leg.;. SG. Samtskhe-Javakheti: Borshom, 9. VI11.1907; Kodiani, Eschmakis bude, 8000-9000',
14. VI1.1914, A. Wassilinin leg.; Bakuriani, VI-VII1.1915; (3) Akhalkalaki 7.8.V11.1964,
Thmogvi, distr. Akhaltsikhe, 13.V1.1964, Zekary, distr Achalciche, 21.V1.1964, (2) Akhalkalaki,
7.V11.1964, (3) rus Merinia, distr. Akhalkalaki, 18.V11.1964, E. Didmanidze leg.; Akhaltsikhe,
(4) 19.VI1.1964, (1)13.VI1.1969, E. Didmanidze leg.; (6) Aspindza, Dzveli Choburethi,
9.VII.1974. E. Didmanidze leg.; Borjomi, Likanis satkeo, 5.VI11.2002, E. Didmanidze leg.;
Tsagveri, 26.V1.2011, (5) Abasthumani, 27.VI. 2011, V. Petrov leg.; Armenia. Khosrov reserve,
forest, 12.VI1.1973, E. Didmanidze leg.; Azerbaijan. lac. Gok-gol, distr. Elisavetopol,
VII1.1913; Turianchai reserve, 8.1V.1973, E. Didmanidze leg.; (2) Schach — Dag, rus Loza
1440m, 27.V1.1975, E. Didmanidze leg.; Nakhichevan, Nyus-Nyus, 22.VV1.1973, E. Didmanidze
leg.; riv. Paraga-Chai gorge, 4.VI1.1977, E. Didmanidze leg.; Turkey. (36). pr. Kars: m.Sari-
baba 6000’ 5.VI, N.Tut. 3500 pr. Kars, 6. VI, Kagyzman, V. 1913, A. Wassilinin leg.

22.Lasiommata megera Linne, 1767

=Pararge megera L.

Range. 936m3s  (BO©Owmgm s 503mbogegoo bosffowol go®ms), ds0®m0do, 30939,
33036b0, 93069 B0, 3933560Mb0, LodbOHYMO 35335B05, SHEM SEIMLOZEgMO, 06O,
LodbOgmo M Jdgbgmo (3m39Go0),

Keptin fund. os@ql@ebo, Lodo@mggerm, bmdbgmo, sHDgmdsoxsbo (Bm3s 22).

Comments.  LygdoOM39MI0  BoODMP  SMHOL Q93039 gdMEo. 33b30I0d Y39esb,

0MB93L  Bomge  BHYgol, 653HY939M90L,  J39-0MmMm0sb  dBIBIOL, TG  bgmdgdol
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B9OMOYRL. gegbl (III) 1V- X (XI), 9dmobfiobgdosd bmzol mbowst 3000 J,
B39 906H030 5 BMYXJO 36535¢M03bM3560s.

Material: N.Caucasus. Russian Federation: (2) Dagestan , Pricaspiyskoe, 26.V1.1974,
E.Didmanidze leg.; Georgia.WG. Samegrelo: Gegechkori,  8.1V.1962, 23.1X.1965, E.
Didmanidze leg., Gegechkori distr.: Inchkhuthi, 18.VI, (2) Kurzu, 30.VI, Salchino, 24.VI,
Bandza, 20.V1.1962, E. Didmanidze leg., Ckhorotsku, Taja, 21.VI, (3) Obudji, Tsalenjikha
distr., 11.16.VI, (2) Jvari, Zugdidi distr. 27.V. 1968, E.Didmanidze leg.; Adjara: (17) Batumi,
14.1V.1916, 4-14.VI. 1916; Imerethi: Kutaisi, 28.V.16; Garikula, distr. Tsitelkalaki, VI11.1931,
A. Vashakidze leg.; Didijikhaishi, VII11.1938, A.Vashakidze leg.; (2)pg. Gubistskali, X, pg.
Muchiani, X.1939, A. Vashakidze leg.; (17). pg.Tskhaltubo, X.1939, A. Vashakidze leg.;
Tchiathura 24.VI11.2001, E. Didmanidze leg.; EG. Kartli: Tiflis, 3.1X.1903; Tiflis, 27.V11.1907,
Thilisi. VI. 1925, V. Rostombekov. leg.; Mtkheta, VI11.1916; (24). Kojori, 17.V1.1910; Boshuri,
Gori distr. 8.VII1.1946, Chinchaladze leg.; (3) Saguramo reserve, 26.30.VI1I1.1983, E.
Didmanidze leg., Manglisi, riv. Algethi gorge, 4.VI11.1971, E. Didmanidze leg., distr. Gori,
Didiatheni, VI1.1946, L. Chinhaladze leg.; Tsitsamuri, 26.VI11.2010, V. Petrov leg.; Khevi-
Mtiuleti: Chardakhi, 13.VI11.2010 V. Petrov leg.; Khevsureti: (2) Giorgtsminda, 2000m,
2.VI11.1970, E. Didmanidze leg.; Tusheti:, Babaneuri, Akhmeta reserve, forest 11.\VV1.1984, E.
Didmanidze leg., Kakheti: (24.) Akhtala; Lagodekhi, 25.VI1.1906; Akhmeta reserve,
Chigultkhevi, 28.VI1.1972, E. Didmanidze leg., (4)Vashlovani reserve (f. orientalis Stgr.),
7.V.1970, 8.V.1972, 1.VI1.1973, 8.V.1979, E.Didmanidze leg., Vashlovani reserve : (2) light
forest, Eldari steppe, 24.VI, (2) Kumuroschevi, 25.VI. 1972, E.Didmanidze leg.; SG. Samtske-
Javakheti: Borjomi, 5.VI1.1911; Bakuriani  Gori distr.,VII1.1939, Khakhutashvili leg.; (6)
Akhaltsikhe,  8.VI, Uraveli, distr. Akhaltsikhe, 4.VI, (2) Aspindza, distr. Akhaltsikhe,
15.19.VI1.1964, E. Didmanidze leg.; Armenia. Megri near, 1500m a.s.l., 16.X.1974, (9)
Khosrov reserve, 12.V1.1973, 6.9.X.1974, E. Didmanidze leg., Azerbaijan. Ordubad, V1.1914;
lac. Gok-g6l distr. Elisavetopol, 12.VIII.1915; Baku distr., 4.VI.1919; Turianchai reserve,
5.VI1.1972, E. Didmanidze leg.;Turkey. (8). Egre-su 7000" distr. Arthvin, 8.VI1.1906; Pyl.
Achoch-chai, VI1.1913.

23. Lasiommata menava Moore, 1865

= Pararge menava nasshreddini Christoph, 1877

Range. s00mlsgegmo omwedgoobs s 5Hgmdsoxsbols  8mgdosb,  396¢H®swmeo
SPool  50dMbogwgmo  Boffools  aogwom, LsdbGmgm  gosbobgmls s  BMoM-
©3LO3E )0 0bEMIMOLS396.
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Keptin fund. s%96d50% 560, mswodo (Gvy3s 23).

Comments.  B39gblb 8ogH dm3m39dMwo ogm FbMmEmE  sHBYMds0xs6do, 3063560l
6536380, Mowodol 3o LYB¥GHMHMI03ME 3HYgdo, dsolol dMEMU. 3BmdoWos, HMI
}MbL V.- VII. 435-0m60056 dmol 13H939090do, D®30L mbowsb 1000-2900 a.
[33:235]. dm{iy3eooo.

Material: Azerbaijan. (2) Talish, Hyrcan reserve, forest, 22.VV1.1975, E.Didmanidze leg.

6. Genus Pararge Hibner [1819]

24. Pararge aegeria Linnaeus, 1758.

Pararge aegeria tircis (Godart, 1821)

=L asiommata aegeria egerides Stgr.

Range. ©sbsgargom 3se0go6d@ozs BOHommgomo boffowols gotqs.

Kept in fund. Gvbgomol 39ghogos: BEsgmmdmeol dbsmg, LadsO®mgzgarm, sHgMmds0K 6O,
0)OJgmo (O35 24).

Comments. 33b30905 Y3996, GHyosb obdsxn@do. F56MHdMBL sbygzgom s LsdbMHgm
Logo®mzgemdo. i3Mgbl BOHOW0sb o 3H9bosh sy0mgddo. 0dgg3s 3 Momdsls, i3¢gbL
IV- X, 50§938 0308 mbogsb 2000 3-9 B39w9w9d6H0300.

Material: N.Caucasus. Russian Federation: Mineral vody, Stavropol distr.,VI-VI11.1907,
Khosta ab. Mar. Nigrum, 23.V11.1916; Georgia. WG: Svaneti: m. Shichra near, 10.V111.1980, E.

Didmanidze leg.; (3) Lentekhi distr.,, 1800-2000m a.s.l., Ailama forest, 21.VI1.1974, E.
Didmanidze leg.; Samegrelo: Nossiri, VI1.1913; 4) Distr. Zugdidi near. 26.VI. 1968, E.
Didmanidze leg.; Guria: (5). Makharadze distr., mons Tsvermaghala, 23.VII1.1969, E.
Didmanidze leg.; Adjara: Batumi 30. VI1.1915; 11.1V.1916; 15.V1.1916; Kintrishi reserve: (3)rus
Didvake near 25.27.1X, rus Sargiela 9.1X.1972, E. Didmanidze leg.; Kintrishi, rus Meskhikedi,
30. VII1.1973, E. Didmanidze leg.; Imeeti: rus. (13). Thana-Thal, VII., Garikula, istr. Tsitelkalaki,
VII1.1931, A. Vashakidze leg.; Garikula, VIII. 1933, A. Vashakidze leg.; (4). Pg.Tskhaltubo, X,
pg. Gubiszkali, X.1939, A. Vashakidze leg.; EG: Kartli: Kojori, 5. VI11.1911; Caucas, Manglisi,

1.VI1.1916; Thilisi, V1.1923, V. Rostombekov leg.; f I. Mashavera, c. Borchalo, VI111.1907;
distr. Dmanisi 15.VI11.1988, E. Didmanidze leg.; Kakheti: (2) Lagodechi reserve, 28.V1.1959. E.
Didmanidze leg.; SG: Samtskhe-Javakheti: Borjomi, 17.VII1.1907; (3) Borjomi near Licani
sylva, 5.VI11.2002, E. Didmanidze leg.; Bakuriani distr. Gori, VI111.1939, Khakhutashvili leg.;
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Azerbaijan. lac. Gok-gdl distr. Elisavetopol, 12. VI11.1915; (2) Turianchai reserve,8.1V.1973, E.
Didmanidze leg. Turkey. Chod-Salachur ditr. Artvin, 26.V111.1911.

7. Genus Kirinia Hibner, [1819]
25. Kirinia climene (Esper, [1783])

=Lasiommata
Esperarge clymene roxandra Bsd.

Pararge clymene valentinae Mill.

Pararge clymene tkatshukovi Shel.

Range.  LsdbMHgm-s0dmbogmgmo  930m3s  s¢dsbgor- ©®wdobgmosb  HMLgmols
190965300l 3ol Mgyombo, 3933580mbo, LsdbGOGMO 35335L05, (396GGOWMMO o
5©IMBO3w g0 MO0, OO Mgm 06bo.

Kept in fund. Lodsemggerm, bedbgoo ( Gvy3s 25).

Comments. 5360390093905 B3MOOIPLIWOIE S VMO0V 5S> 3b39ds 2200 8-
©9. g6BL VI-VII, ©58735399m 6533900900L, 3Hgd0l, d96mgmmwo s  fofigmgob
AY9900L bs306MgdbY, 80bsMgms M3 BIOPMDYODY. 083050005 S BLEMMHWYIO.
Material: Georgia. EG.: Manglisi, Algeti reserve, 1.V111.1991.1900m E. Didmanidze leg.;
Tsitsamuri, 9.VI1.2010, V. Petrov leg.; SG. (2).Borjomi, 19,20.VI.1918, Tkacukov leg.;
Armenia. (2) Khosrov reserve, 7.V11.1977, E. Didmanidze leg.

8. Genus Maniola Schrank, 1801

26. Maniola jurtina Linnaeus, 1758

Maniola jurtina phormia (Fruhstorfer, 1909)

=Epinephele janira L.

Range. 936m3s (BOowmgom 13560bsgools s BHowmgm MMigmols B9EYsEo0L
390M0), 3965M0OL  396dMgdo, 30609 sB0s, 39335B0Mb0, LEABOYM 35335L05, BOHOEM-
5©0dMbO3E g0 95940, BOHLOLMgm 060560, 19MJd96000, 5309690 s YsBsbgmo.

Kept in fund. B®owmgom 39335600l MgL3d03900, Logjs@mzggum, Lbmdbgmo,
5H96350%560, BOHOWM-500mbsgzgmo mMHJgmo, BOHowmmgmo 0Msbo (635 26).
Comments. 3533580580 BoOMIMMPSS 3930 EIGOME0,  33b3WGds  Y39wsb, OHmyme3
0mbgdMog, obg bgwmzbn® @obdsxn®do, RMIBL bosgbwmwol mggqddo (IV-VIII),
0006 2700 3-g. d5¢05b B39 gdMH0305 s DMy gM FoLLMdMOZ0.
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Material: N.Caucasus. Russian Federation: (2). Kazan, V1.1901; distr. Kursk, 23. VV1.1904, (5).
11.VI11.1905; Mineral vody, VI-VI1.1907; Dagestan, distr. Pag. lersi, distr. Kait-Tabasaran, 6.
V.1910; (3) Chechen-Ingushetia, Olgethi, 29.V.1977, E. Didmanidze leg.; Egar — Kazy, near
Gudermes, (6) 13.VI111.1988, E. Didmanidze leg.; Karachai-Cherkesia, Teberda reserve, Dombai,
Alibegis mkinvari, 12.VI11.1978, E. Didmanidze leg.; Georgia. WG. Abkhazeti: Tsebelda distr.
Sukhum, VI11.1911; Atari, VI11.1933; Gvandra, 24. V11.1933; Svaneti: Laptaria distr. Svanetia, 6.
VIIL.1910; (4) Mestia, 7.VIII1.1979, E. Didmanidze leg.; (5) Svanethi mons Shikhra
near,10.V111.1980, E. Didmanidze leg.; (4) rus Mulakhi 20.23.VI11.1982, E. Didmanidze leg.;
Racha-Lechkhumi:  Tsageri distr.. (2) Dechviri 4.VIl., Akhaldzala 5.VIIl., Akhaldzala
5.VIII.,Culbaki 17.VI111.1960, I. Dzhambazishvili leg.; (2) Oni, 13.VI11.1961, I. Jambazishvili
leg.; Oni rus Mtiskaltha 6.VI11.1975, E. Didmanidze leg.; Samegrelo: (2) Gegechkori, Martvili
19.VI., pg. Djolevi mons Doberio 21.V1.1962, E. Didmanidze leg.; (37) Chkhorotsku distr.
Nakiani 7.VI., Chkaduashi Distr. Zugdidi 25.V., Obuji Distr. Tzalendjikha 16.V1.1968, E.
Didmanidze leg.; Guria: Makharadze, mons Tsvermagala, 23.VI1.1969, E. Didmanidze leg.
Adjara.: (10) Batum, 1-7.V1.1916, E. Koenig leg.; (8) Batumi Hortus Botanicus VI11.1958, A.
Vashakidze leg.; (4) Kobulethi distr mons: (2)Kutaisi, 29.V.1916; Didijikhaishi, VI111.1933, A.
Vashakidze leg., VI11.1938, E. Vashakidze leg.; Vani VI1.1943, Didiatheni, 22.VVI11.1946, A.
Vashakidze leg.; Surami V11.1947 (exp. Muz), (5) Cipa VI111.1962, (4) Pg. Gudatubani V111.1962,
E. Vashakidze leg.; (2) Adjamethi reserve, 21.07.1980, E. Didmanidze leg.; (4) Chiathura,
24.V111.2001, E. Didmanidze leg.; (2) Sachkhere near 22.VI111.2002, E. Didmanidze leg.; EG.
Shida Kartli: (2) Garikula, distr. Kaspi VI11.1931, A. Vashakidze leg.; Gori, VI1I1.1938, A.
Washakidze leg.; Didiateni, 22.VV11.1946, Chinchaladze leg.; (10). pr.Surami, pg. Istria, Surami,
pg. Bukhaura, pg Shindissi, pg. Chumathelethi, VI11.1947, Chinchaladze leg.; (4) Manglis
11.13.V1.1916, E. Koenig leg.; (5) 5.VII1.1991, E. Didmanidze leg.; (2) mons lagludja
24.V.1972, E. Didmanidze leg.; Saguramo reserve 28.30.VI11.1983, 8.VI111.1987, E. Didmanidze
leg.; (22) Manglisi, Algethi reserve, river gorge 14.VI1.1983, 9.12.VII1.1983, 3.VI11.1990,
(9)5.10.14.VI111.1991, E. Didmanidze leg.; Saguramo reserve 550-600m. 8. VIII 1970, E.
Didmanidze leg.; (6) Tsytsamuri 26,V11.2010, V. Petrov leg.; Kvemo Kartli. Kodjori pr. Tiflis, 9.
VII11.1905, 1400', V.1913; Manglisi, VI11.1909, (19). 11-15. VI., 9.11.VII1.1916 Mtskhet, prov.
Tiflis, 23. VV.1914; (38). Tiflis, 6. V1.1906; Thilisi, V1.1916, 1V.1925; et vic, 22.VI.35; (2) Thilisi,
VI1.1938, A. Vashakidze leg.; (2) fl. Mashavera, c. Borchalo, VI11.1907; Dzalal — Ogly, distr.
Borchalo, 9. VI1.1914; Bely-kluch, VI1.1927; (5) Sapharlo distr. Gomarethi, 22.V1I., Bediani distr
Tzalca, 3.VIII., (4) Bestascheni distr Tzalca 7.VIII., (6) Chackoi distr Tzalca 5.VIIIL., (3) mons
Shindlari Distr Dmanisi 12.VII., (5) Gomarethi distr Dmanisi 21.VII., (5) Salamaleiki distr.
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Dmanisi 23.VIl.,, Mashavera distr Dmanisi 10.VIIl., (17) Dmanisi 16.21.24.VI11.1966, E.
Didmanidze leg.; Dmanisi 21.V11.1976, 15.V11.1988, E. Didmanidze leg.; Khevsuret: pg. Shatili,
25.VI11.1939, exp. Muz.; Vill. Giorgitsminda 2.VI11.1970, E. Didmanidze leg.; (4) Mestia, rus.
Mulakhi, 20.VI1.1982, E. Didmanidze leg.; (2) roud Shatili — Mutso, 27.VIII.1987, E.
Didmanidze leg.; Pirikita Khevsurethi, Arguni river Gorge, 21.VI11.1988, E. Didmanidze leg.;
Khevi-Mtiuleti: Chardachi 8,V1.2010, V. Petrov: (6) Phshavi (Maghariskari) 17.VI11.1970, E.
Didmanidze leg.; (5) Phshavi, 7-10.V11.1985, (20) rus Velketili, 7-10.VI11.1977, 7-10.V11.1985,
E. Didmanidze leg.; (2) Gudamakari pass. 15.VI11.1987, E. Didmanidze leg.; Tusheti: Tcovata
22.V11.1976, E. Didmanidze leg.; (3) Omalo 6.VI1.1976, 9.VII.1977, 18.VII.1977, (4)
23.VI11.1990, E. Didmanidze leg.; (5) Babaneuris satkeo, reserve (2)11.V1.1984, 24.V11.1999, E.
Didmanidze leg.; Kakhet:. (2) Lagodekhi, 1. VI1.1909; (2) Signagi, VI1.1918; Vashlovani
Reserve, 2.V1.1972, E. Didmanidze leg.; Vashlovani reserve, Eldary stippa (2) 23.VI1.1972,
1.VI11.1973, E. Didmanidze leg.; (3)Tsiteli Khidi, near border 2.\V1.1974, E. Didmanidze leg.; (2)
Closter David Garedji desert 26.1V.1979, E. Didmanidze leg.; Gurjaani near 9.VI11.1990, E.
Didmanidze leg.; SG. Samtskhe-Javakheti: Tsagveri, 14. 19.VII1.1907; Borjomi, VI1.1914;
Bakuriani, 12.VI11.1915, VI1.1920; Borjomi distr. Bakuriani 3.VII1.1926, Kozlovskii leg.;
Gorelovka, Akhalkalaki distr.VI11.1934; (8) Merinja Distr Akhalkalaki 18,VI11.1964, E.
Didmanidze leg.; (9) Akhaltsikhe near, forest (2) 8.20.VI., 8.11.17.19.21.VI11.1964, 13.VI1.1969,
(5) 20.VI1.1974, E. Didmanidze leg.; (2) Aspindza 25.V1.1973, 8.VI1.1974, E. Didmanidze leg.;
(6) Borjomi gorge 8.VII1.1999, E. Didmanidze leg.; Abastumani 2.VII1.2010, (2)Bakuriani
Tskhratskaro 30.VI11.2010, V. Petrov leg.; Likanis satkeo 5.VI11.2002, E. Didmanidze leg.;
Tsemi distr Borjomi 1.VI11.2001, Borjomi Gorge Kvabischevi 16.V111.2001, E. Didmanidze leg.;
(9) Borjomi 21.VI1.2005, V. Petrov leg.; Tsagvery 20.VI1.2011, V. Petrov leg.; Armenia. (16)
Khosrov reserve 7-8.VI11.1977, E. Didmanidze leg.; Azerbaijan. (16) Zakaspii distr., 6.\VV11.1914,
Enikolopov leg.; lac. Gog-gol, distr. Elisavetopol, VI1.1913; Aresh; 12. V.1915, A.
Schelkovnikov leg.; lug A distr. Zakatala Ach-bulach; 3. VIII1.1910, Schelkovnikov leg.;
Lenkoran, 19. VI1.1909; lug Ach-bulach distr. Zakataly, 3.VI11.1910, A. Schelkovnikov leg.; lac.
Gok-gol distr. Elisavetopol, 12.VI11.1914; (2) Miles vallei 7.V1., (3) rus Saatly 12.VI1.1972, E.
Didmanidze leg.; Turianchai reserve 22.1V., (2) Nakhichevan 16.19.V1.1973, mons Schachbuz,
near Nakhichevan 16.VI. 1973,0rdubad gorge Paragachai 19.V1.1973, E. Didmanidze leg.; (2)
rus Kaspiiskoe 26.V1., (8) Yalama 21.VI, (4) rus Nizovaia 19.VI., pass Baku near, 800m a.s.l.,
11.VI1.1974, E. Didmanidze leg.; Talisch, Hyrkan reserve, (2) 22.VI1.1975, (2) 6.VI1.1975,
(2)Talish Gosmolian near 17.VI1.1975, E. Didmanidze leg.; (4) near Agdash.29.V.1976, E.
Didmanidze leg.; Turianchai 5.VI., Paragachai gorge 4.VI1.1977, E. Didmanidze leg.; Lerik
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around, 18.V1.1980, E. Didmanidze leg.; (2) Djoni Bibi 20.VI1.1987, E. Didmanidze leg.;
Turkey. Kagyzman, pr. Kars, V.1913; Iran. (112). Teheran et vic. Persia, (5), V. 1915;
Leshkerek, VI11.1912, V1.1916.

9. Genus Hyponophele Muschamp, 1915
27. Hyponophele lupina (Costa,[1836])
Hyponophele lupina lanata Alpheraky, 1876 (1877)

Hyponophele lupine transcaucasica Jachontov, 1910

=Epinephele eudora Besker, 1869

Range. LsdbMgomo s LsdbOHgm-396GHOOE MO0 930M3s, 3933580Mbo, LsdbMgm 3533500,
3oty  9B0s, bwm  smIMbsgwgmo, BOOM™mgm  ghsyo, BOG@OWwMgm  06Msbo,
390G MEmo  sHBool  bmdoghHo s LMOGHOM303mwo  bsfowo,  BOHLowmgm
dmbMmegmols s 53096gmol Bsmgwroo.

Kept in fund. bogo@oggarm, Lemdbgmo, sHgMmdsoxsbo (M3 27).

Comments. 06Bg3l 3560l Boomgaro 3yggdl, bobgzsmrmsdbmgdls, ool BEGHg3gols s
3M693-00M (33050 5093056 90 WIbTsBEHL; BOBL V-X, B30l mbosb
2200 8.-9; 30M9gM03bM35609, M3 E 50gddo 30 B39 gdMH0300.

Material: Georgia. WG. Abkhazeti: riv Geda gorge 2.VI1.1981, E. Didmanidze leg.; EG.
Kvemo Kartli: (3) Dmanissi 21.VI11.1966, 21.VI11.1976, E. Didmanidze leg.; Chevsureth: Shatili
- Arguni 27.VIII., roud Shatili-Mutzo, 27.VI111.1987, E. Didmanidze leg.; Tusheti: roud Farsma-
Docho, 11.1X.1978, E. Didmanidze leg.; Kakheti:  Vashlovani Reserve 1.VII.1973, E.
Didmanidze leg.; Armenia. Khosrov Reserve 13.VI1.1973, 6.X.1974, E. Didmanidze leg.;
Azerbaijan. Nakhichevan, Paragachai river Gorge, (16) 19.VI1.1973, E. Didmanidze leg.;

Nakhichevan, Kyu-Kyu, 20.V.1979, E. Didmanidze leg.; Turianchai Reserve 5.VI .1972, E.
Didmanidze leg.; Near Baku Pass.13.V1.1974, E. Didmanidze leg.;

28. Hyponophele lycaon Rottemburg, 1775

Epinephele lycaon alpherakyi Sheljuzhko, 1937

Epinephele lycaon zuvandica Samodurov & Korolev, 1996

Range. 9365%00l bmdogeo LsdEygero.

Kept in fund. ©bgomol 539geoEos, LoJos®mzgwm, Lmdbgmo, sBgMds0x 60, 0Msbo
(69935 28).

Comments. 5006036985 8056 M50Mmbgddo. 3533560580 bmIobsGomMo Lobgmds 2

939L5bgMBOMSs FoMImgbowo. GMmym®E Imbszdgdosb 0M33g3s var. alpherakyi Shel.
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- 39305 ©@OEO  39335Lb0Mbol POHommgmo s LsdbOHgm  Jsermgdo  (BMLbgomo,
Logomzgem, BOHOMMgm sHBgMdsoxsbo) @  F3oMg 39335b0MboL L39O
bsfowo, gmgbl VI-VIII, dmob 394990380, bvdoed«y® bsdmgmgdbg; bmerm var. zuvandica
S.- K. a43b309%s 9330609 39335B0Mmbol  396GHMome bsfoerdo,  xs35bgm-bmdbgmob
3@oG™MBY s Moewoddo. g®mabl V-VIII, 560w, 939-0m6OH00sb bgmdgddo, bs@ygze®
5Q30wgddo,  LYBIEI3MO  BYgbs  ©d  8EIXMmgdbBg  BOzol  ©mbowsbd  30003.
B39 9060300.

Material: N. Caucasus. Russian Federation:distr. Kursk, 11. V11.1904; Georgia. WG. Adjara:
Kobuleti. 12.VI111.1913; near Khulo 5.VI111.2010, V. Petrov leg.; Samegrelo: Nossiri, V11.1953,
A.Vashakidze leg.; EG. Kartli: Garikula diatr. Caspi, VII. 1931, 29. VI1.1931, A.Vashakidze
leg.; (2) Didiateni, 25.VI11.1946, Chinchaladze leg.; Val. Damckeri, 26.VII1.1946, Chinchaladze
leg.; Kvemo Kartli: Tiflis, 25. VI1.1909, VI11.1916, (3)VI1.1925; VI. 1938, A. Vashakidze leg.;
Kodzori, 30. VII. 1911; Dzalal-Ogly distr. Borchalo, 9. VI1.1913; (2) Gomareti, 21.V11.1966, E.
Didmanidze leg.; Khevi-Mtiuleti: Chardakhi 13.VI1.2010, V. Petrov leg.; Tusheti: (2) Achmeta
Chigultkhevi 28.V1.1972, E. Didmanidze leg.; Kakheti: (2) Vashlovani Reserve 25.V1.1972,
(2)1.VI11.1973, 25.V1.1979, E. Didmanidze leg.; SG. Samtskhe-Javakheti: Borshom, 8.
VI11.1907; Signagi, VI1.1918; Khando distr Akhalkalaki 14.V11., distr. Akhaltsikhe 31.V11.1964,
E. Didmanidze leg.; Armenia. Khosrov Reserve, Gorovani desert, (2) 12.VV1.1973, 1.VI11.1977, E.
Didmanidze leg.; Azerbaijan. (52). Ordubad, 22. VI1.1904; lac. Gok-gol distr. Elisavetopol,
VI1.1913; Turianchai reserve, 5.VI., (2) Nakhichevan Nyus-Nyus 22.VI1.1973, E. Didmanidze
leg.; Iran. Teheran et vic. Persia, 5. V.1912.

29. Hyponephele naricina(Staudinger, 1870)

Epinephele naricina naricoides Gross, 1977.

=narica Hbn.

Range. 06Hdgobs @ g4sBabgmosb 8mbomegmolis s 3530L¢3sbolszgh; BGowm-
QL3I0 9 (396G ICMMO sDOs.

Kept in fund. s%g®ds0xsbo (G35 29).

Comments. oG gOSGHMOMo  [gstrmgdoom  [33:242] 39335b05d0, b Lobgods
3936039090905 X 535H9mM-bMIbYIMOL 3WsEHMbBY s Mowoddo, Mgbl VI- VIII, doob
139390380, J35-VMOHEO5D dMM(3390DY, BLZ0L MboB 1200-270008; dm{yzers@Os.
Material: Azerbaijan. Julfa, Geizer near, 3.VI11.1974, E. Didmanidze leg.
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30. Hyponophele comara Lederer, 1870

= Epinephele cyri Bien.

= Epinephele devandra Moore var. comara Led.

Range. 0096dJgm0, 5H9Mds0% 960 (BoboFqzs60) s 06sbo [33: 242].

5H9Md50%560L GosOnm 9bgdo.

Kept in fund. Ledbgomo (G35 30).

Lmdbgmol GHgOHOGHMMOOLIMZOL 30039 50060dbgds [Our data].

Comments. 33b309d5 oL ¥IObMIdLS s JugM™mBoGE bgmdgddo, gGM9bL VI- VIII,
B030L Mbosb 1700-2700 3-ob GsMewqddo; dmfY3esos.

Material: Armenia. Megri 21.V1.1973, E. Didmanidze leg.;

10. Genus Brintesia Fruhstorfer, [1911]

31. Brintesia circe Fabricius, 1775

= Satyrus circe F.

=Proserpina S.V.

=Muinois circe venusta Fruhstorfer, 1909

Range. LsdbGgomo s (396G mMo 930m3s 0d9MHooL  3960b6LbvgoEsb  LsdbMgom-
©oLO3EYN0  MEMOOl  dNYds3Y, BMO393L  3MOLOISL, LsMObosl, Logowosls s
3M9GHL; 39335B0Mbo, LodbMgm 35335095, 3069 D05, POOWMIm 9MHSYo S POOM-
L5390 0MSbo.

Kept in fund. bogo@omggarm, bLemdbgmo, sHgMmdsoxsbo (Gm3s 31).

Comments. LodbGMGo 39339500500  BIMMMEOS  A93OEIXOE0.  33b390s  >©T.

LoJoMM3geMl M0 bEdsxr@Bdo, gmabl VI- IX , bsoge s d9mgme Gygdo,
B30l Mbosb 20008-g. I3009M03EbMZs60s.

Material: Georgia. EG. Khevi-Mtiulet:. Akneli, silva, 2200m, 17.VV1.1970, E. Didmanidze leg.;
Shida Kartli: Tskneti near, 30.VII.1967, E. Didmanidze leg.; (3) Saguramo reserve,
14.VI11.1982, E. Didmanidze leg.; (3) Karsani distr. Mtskheta, 11.V11.2002, V. Petrov leg.;
Kvemo Kartli: Kojori, 1X.1920; (8) Kojori, 30.VI1.1911; Kaukas, Manglis, 7.VI11.1911; Mtskheta,
pr. Tiflis, 22.V1.1914 Bilosor leg.; Kakheti: Akhtala, 17.V1.1910; (3) Lagodekhi reserve,
Karsubani 21.V11.1958, E. Didmanidze leg.; SG. Samtskhe-Javakheti: Akhaltsihe 15.VI111.1979,
E. Didmanidze leg.; Georgia Bakuriani Tskratskaro, 30.VI11.2010, V. Petrov leg.; Borshom
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Caucasus, 9.VI111.1904, Bankovskiy leg.; Armenia. st. Knanashek 16.V1.1912; Terter, VI1.1917 ;
Azerbaijan. Karabagh pr. Elisavetopol, V.1908, L Banjkovski leg.

Subgenus Hipparchia (s. str.) [Illiger, 1807]

32. Hipparchia parisatis (Kollar, [1849])

=Euhipparchia

=Satyrus

=macrophtalmus Ev., Kud.

Range.s@dmbsgego 0edgmo, Lodbdgmo Lbmdbgmo, LodbGdgmo  sHgMds0x 60,
BO©@OMgm gesgo, 0Msbo, mdsbo,

Kept in fund. bLmdbgomo, sHgMHd0x 60, 0Msbo (Bvy3s 32).

Comments. §3b390s 50 bsmgw 3HyYggddo, ool J35-MmMosd  JughHmzo@gols
@5 b3bg35601@sdbmgddo, gMgbl VI- (1X) X, Brgol mbosb 2000 3-g. 0d305000.
Material: Armena. Bos-Dag, Megri, Aresh, 8.VI. 1899; Azerbaijan. (2) Nakhichevan near,
13.X.1974, E. Didmanidze leg.; Iran. (12) Lashkerek, 7.VV1.1916.

33. Hipparchia statilinus Hufnagel, 1766
= Parahipparchia

= Satyrus statilinus Hfn.

Satyrus statilinus var. allionia F.

Satyrus statilinus var. martianii H.- Schiff.

Range. sbsgergmo s 39bGHMom&mo 93mm3s, 0096MH0Imo 3960bLv)gmosb HMLgmols
190965300l 3maol  Mgaombo, 9306y B0y, BOHOOMM-EILZEgmO  06Msbo,
39335L0mbo o LadbGmgo 39335L00.

Kept in fund. Logseomggarm, Lemdbgmo, sHgMmds0x 560, 0Msbo (B30 33).

Comments.  Uosdo®omggwrmdo  a3b3090s, MMamOE dsMdo, sggg dosdo, SOOI
5b@d5x33do, BB9390Ls s Bobg396EdBMYdT0, 30693056 s JugHMBoEWME F;gdLs
@S bgmdgddo, D30l ©Mbosb Bzol ©mbosd 2000 9-dg GOIBL VI-X.
3d30M9MHoEbmgsbos.

Material: Georgia. WG. Imereti. (8).Didi-Jikhaishi, VI11.1925, A. Vashakidze leg.; EG.
Khevsureti: pg Shatili, 3.VI11.1939, exp. GM.; Kartli: Avchala,1970; Thbilisi, V1.1925; Tiflis, 2.

VI11.1905, Bilosor leg.; 1924, Bilosor leg.; (19). Kodjori, 18.VI111.1908; Tsalka 27.VI1.1979, E.
Didmanidze leg.; Kakheti: Vashlovani reserve, (3) 9.VI11.1977, (2) 2.1X.1984, E. Didmanidze
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leg.; SG. Samtskhe-Javakheti: Borshom, 17. V111.1907; Armenia. (3) Gorovani desert 6.X.1974,
Khosrov reserve 1500m a.s.l. 8.X.1974, Megri near, 1200-1500m a.s.l., 16.X.1974, E.
Didmanidze leg.; Azerbaijan. Zurnabad, Elisavetopol, 7.VI11.1905; Iran. Kasikoparan, 25.
VI111.1906.

34. Hipparchia syriaca (Staudinger, 1871)

=Satyrus hermione L. (=alcyone auct.)

= Satyrus hermione var. meschetica Jachontov, Kudrna, 1977

Range. bm®35300olbs s 903690006 doen3569molinggb; 9306y Ho0sb LsdbMgm
3933580015396, 06560 5 B M SOTMBszWgMO.

Kept in fund. bsgds®mggam, sBgmds0xsb0 (O30 34).

Comments. 33b309d5 Bodos@rN39wml 50dMLsgwgm bsfordo, Hmyme s o, oy 3oty
39339560mb6%BY, X935b90-bMTBYNOL 3 sEMDBY, INOLH06IB0WE B30l MbowsE 2000 3-

9. boomg 3ygdo, boBYg39MgdLs O J39-VMMP0b BIMEOMdGODY; BMYBs s50boTbos
(VI)V-VIII(IX), 5B960050%560L bEg390Ls s bobgzs6modbmgddo. B3wwgd®og0s.
Material: Georgia. WG. Adjara. Kintrishi reserve, Zeraboseli 20.VI11.1974, E. Didmanidze
leg.; EG.

Khevsuret: Shatili 25.V11.1939, Exp. Muz.; (2) Akhneli silva 17.VV1.1970, E. Didmanidze leg.;
Garikula, VI11.1931, A. Vashakidze leg.; (=Satyrus hermione meschetica) Garicula distr. Caspi,
5.VI11.1931, A. Vashakidze leg.; Tushethi: near Omalo 16.V11.1984, E. Didmanidze leg.; Shida
kartli (12). Terter, VI1.1917; Garikula, VI1.1931, A. Vashakidze leg.; (=Satyrus hermione
meschetica) Garicula distr. Caspi, 5.VI11.1931, A. Vashakidze leg.; (Thilisi 26.V1.1940,
Chachutashvili leg.; Saguramo reservat 26.V111.1983, E. Didmanidze leg.; Shiomgvime kloaster
near 5.VI11.1987, E. Didmanidze leg.; (3) Tsitsamury 26.V11.2010, E. Didmanidze leg.; Kvemo
Kartli: Kojori, 11.V1.1906, L Banjkovski leg.; (30) fl. Mashavera riv. Borchalo, VI1.1907, L.
Banjkovski leg.; Tiflis, 21.VI11.1918, Enikolopov leg.; (2) Tiflis,V-V1.1925; VI1.1925; Kojori,
1V.1920; (=Satyrus hermione) 1. Caucas, Manglisi, 13.V1.1916; (=Satyrus hermione meschetica)
(20). Borchalo, 6.VI1.1911; Tiflis, 26.VI1.1911; Kojori, 6.VI1.1922; Kakheti.: Akhtala,
17.V1.1910; Vashlovani reservat Pantishara gorge stippa 28.VI11.1972, E. Didmanidze leg.;
SG. Samtskhe-Javakheti: Lomis-mta, Tsagveri, Borjomi distr. 19.VI11.1907, Enikolopov leg.;
Bakuriani, V11.1914, L. Banjkivski leg.; Borjomi near Likani 21.VV11.1934, Exp. Muz. Leg.; (2)
Zalka 12.VI11.1966, 27.VI11.1979, E. Didmanidze leg.; Achalcyche Uravely 25.VI1.1964, E.
Didmanidze leg.; Borjomi Banischevi gorge 24.VI11.1987, 21.VI1.2001, E. Didmanidze leg.;
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(=Satyrus hermione meschetica) (2) Tsagveri, 19.VI1.1907; (12). Armenia, Terter, VI.1917;
Azerbaijan. (2) lac. Gok-gol distr. Elisavetopol, 12.VI1.1914; Ordubad, 31.VI11.1904, L.
Banjkovski leg.

35. Hipparchia pellucida (Stauder, 1924)

=Parahipparchia
= Satyrus semele L.
= semele cotys Jach.,Kudr.

Range. Lsdg0dbgomo, 0099MJgmo, BOHOOEM-500megegmo §Msg4o, BOHOOEM-Eolsgwgmo
06560, LodbMgm 39335009, 35335b0MbO S M3M50bs (Yo®0do).

Kept in fund. Lsgdo®mggarm, bemdbgmo, sDgmdsoxsbo (3o 35).

Comments. LsdbGgo 35339560500 BoODMELS POZMEILJOIMWO, 23b3WYdS  OMYME3
050do, oLy dmsdo; Mo bgmdgddo, bosmge HYggdls s bsbgzsmmIdbmgddo,
JL9OMR0EMwo 3BJ65MHO0mM IRIO BGOMIGODY; BMYBL V-X, doobfjobgdosb 2300
d -0009. 9;306096M03bM3z5600.

Material: Georgia. WG. Abkhazeti: Tsebelda Sukhum, VI1.1916; EG. Kakheti: (2) Tsiteli
tskaro, 12.V1.1953, Chinchaladze leg.; Vashlovani reserve, 24.V1.1972, (2) 29.VI11.1973,
23.VI11.1979, Vashlovani reserve, Kumuros chevi, gorge, 25.V1.1972, Mariamjvari reserve, 900-
1500 m a.s.l., 22.VI11.1989, E. Didmanidze leg.; Kartli: Tsitsamuri 9.V1.2010, V. Perov leg.; (4)
Thilisi, 26.V1.1940, Khakhutashvili leg.; Armenia, (3) Khosrov reserve: 1700m., 5.11.VI1.1974,

10.1X.1974, E.Didmanidze leg.; Azerbaijan. Nakhichevan Julfa, 21.V.1974, E. Didmanidze
leg.; Paragachai, Bilav, 5.VI1.1977, E. Didmanidze leg.

11. Genus Arethusana de Lesse, 1951

36. Arethusana arethusa ([Denis et Schifermuller], 1775)
= Satyrus

=arethusa pontica Rihl-Heyne

Range. 396@®s¢w6 ©s s0dmbsgargom 930Mm30L LadbMgom bsfowo s BmBogeo sBos.
Kept in fund. Logs@omggarm, 0msbo (6035 36).

Comments. UBodo®mngqgermdo 9m3m390ve0s s0dmboguqo 3933580mbols Jugmmaodmen
196MHOMd)0DY.

Material: Georgia. EG. Khevsurethi. Pg. Shatili, 25.VI1.1939, Exp. Muz.; Kvemo Kartli:
Tiflis,19. VI1.1925; Kodjori, 9.VII1.1905; Samtskhe-Javakheti: (26). Borshom, 2.VI111.1899;
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Bakuriani, V1.1914, Ilinsky leg.; Karmalinovka, VI11.1914, Ilinsky leg.; (2) Borjomi near Likani
21.VI11.1934, Exp. Muz.; Kvabiskhevi Borjomi gorge, 16.VI11.2001, E. Didmanidze leg. Iran.
Kasikoparan,; Lashkerek, pr. Teheran, VI11.1917.

12. Genus Pseudochazara de Lesse, 1951

37. Pseudochazara geyeri Herrich- Schéaffer, [1846]

=Satyrus

Range. (396@®s6o dsen3sbgomo, 930609 B0, LsdbMHgmo 39335605 s BOOWM-
L300 0MSbo.

Kept in fund. ©sqgb@obo (BOH@Owm-508mbogegmo  3533560mb0), Lods@mgganm,
0O Jgmo (O3s 37).

Comments. ©@oEO 39335600LomM30L gl Bobgmds s0bdbmo 56 ymgows [33 :251].
33630905 1939030, IO J35MMMOOL FIMO BIMEMIYGOLS S dME(3390DY, D®30L
©Mbosb 1000- 2800 3-0b Boteddo. gGmgbl VII - 1X. 0d305m00.

Material: N.Caucasus. Russian Federation: Daghestan. Kasumkent, 19.VI11.1905; Georgia.
EG. Kojori, 22.VI11.1908, llinsky leg.; (11) Borjomi, 1.V111.1899; Turkey. Turkey,1874; Turkia,
VI1I11.1917,

*38. Pseudochazara daghestana Holik, 1955

39335B00b 9bcgdo

=Satyrus

= geyeri H.S.

Pseudochazara daghestana daghestana (Holik, 1955)

Pseudochazara daghestana savalanicus (Gross & Eber, 1975)

Range. 39335bombo  (OLgomol  9ggceEos,  sHgMdsoxsbo), LsdbMgmo  35335L00
(LodbEY0-50IMBOggmOo Lmdbgmo, BoboFqzs60).

Kept in fund. Lodo®omggenm (3o 38).

Comments. Logo®m39eml GHJOOGHMMO0BIMZ0L 30039 500b0dbgds. 39335B05d0 2
J39Lobgmds Lobgargds: o 3o335Lombbg - P. daghestana daghestana Hol. o
X035bgm-bmdbgmol  3ws@mbg - P. daghestana savalanicus G. & E.  93bgds
JuaOmR0EGM 939656099300 ILIbEGdIMW 3EM3Z96 s J39-VMOPOE BIMEO™MBGODY,
1696l VII - 1X, Dp30L combogsb 1000 — 2500 3-0b 3G 9dd0. 0d305m0s.
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Material: Georgia. EG. Khevsureti: Shatili Mutso, 27.VI111.1987, Shatili — Arghuni,
27.VI111.1987, E. Didmanidze leg. SG. Samtskhe-Javakheti: Akhaltsihe, 14.VI11.1964, E.
Didmanidze leg.

39. Pseudochazara alpine (Staudinger, 1878)

=pelopea var. alpine Stgr.

=Satyrus pelopea var. guriensis Stgr. /878.

=guriensi olga Gerhard,1882

=guriensis standi Sheljizhko,1935

=guriensis tshetverikov Sheljizhko,1935

Range.  39335bombo s LodbOgm-sliogargmo 39335605  (Olgmol  5399gMo30s,
Logo®mzgem, s5D9MHds0X60), BOHOWM-50dMmbogwgmo mwedqmo (s6Om3060).

Kept in fund. B6H@o@m-s0dmbsgargmo 3033560mb0, Lbogjos@mggwm (Gm3s 39).
Comments. Lodos®mnzgermdo Im3m390ME0s O s J30MYg 35335b0Mbol sMLsgEgm
@5 LsdbGgom  bsfoerdo, Jughmxzodme 939656099300 EILObEIGOM  Jmomds  J3o-
OMOM056 O 30M356 BJOHPMOJIBY. BOIBL VII - 1X, Drgol mbogsb 1000 — 2500 0-
ol BoMg0d0. I30609003bM3Z5600.

Material: N. Caucasus. Russian Federation: (4) Kurusch; distr. Samur pr. Bik-muchach,
20.VI1.1916; Achti-chai distr. Samur,17.V11.1914; Georgia. EG. Tushethi. (6) lurtha-Docho

26.VII., Omalo - Farsma 23.VI1.1977, E. Didmanidze leg.; Didkurtha 15.1X., Girevi near riv.
Alazani 9.1X,, riv. Alazani Gorge 14.1X.1978, E. Didmanidze leg.; SG. Algethi rezerve forest
near. 26. VII1.1982, E.Didmanidze leg.; Samtskhe-Javakheti: Khando, distr. Akhalkalaki
14.V11.1964, E.Didmanidze leg.

40. Pseudochazara mamurra (Herrich-Schéffer, [1846])

=Satyrus

Pseudochazara mamurra schahrudensis (Stgr.1881)

Pseudochazara mamurra nukatli Bogdanov, 2000

Range. 3503569000056, 9306g sBos. 39335600l dmgdo BOH@OWwMgmol  Bsmzwom,
LodbEY00, SHEM 5OIMBIEG00 s 0MbO.

Kept in fund. s%90d50% 560, 06sbo (635 40).

Comments.  5695¢0do  Lobgmds 3 d3gLobgmdomss  [o@dmygboo: bmdobs@omemo
J3gLobgmds P. mamurra mamurra H-S. 9m3mgzgovyeos Lmdbgomdo (sMogsEol dmgdo,
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©O0:3560, 193560l FHdOL BOOWM-EsLsgargmo); P. mamurra schahrudensis Stgr. -
3306 39335B0mbol (396G®oMH s LsdbMgm bsfodo, X935bgm-bmIbgMOL P06
dbsMgdo o GHoewoddo; P. mamurra nukatli Bog. - ©50qgb¢obdo. gm9bL oMoy
b 35x3¢d0: 3000990096, J35-0MM06 oL J5ermMgdLS S dME3393DY, JugBMBOE Y
339bsMgEmdoms Imeol, VI-sb VII-b Bsmgwom, B30l ©mbo@sb @ssbermgdom
1000-3000 8-¢og. dm{g3eo@0o.

Material: Azerbaijan. (6) Lenkoran, 16.V1.1916, Bankovski leg.; Djulfa, Geizer 1000m a.s.l.,
3.VI1.1974, E. Didmanidze leg.; Iran. Teheran, 30. VI1.1915, Bankovski leg.

41. Pseudochazara mniszechii (Herrich-Schaffer, [1851])

Pseudochazara mniszechii caucasica Lederer, 1864

=Satyrus

Satyrus pelopea Klug. v.eremicola Gross, 1978

Range.  B®©owm-@slogergmo  Bsdg®dbgomo, LsdbMgm-s0dmbogugmo  sedsbgmo,
0910490, LEABOYO 35335B05 s POHPOM-ILIZEGNO 0MSbO.

Kept in fund. s0qb@sbo, bods®mgzggem, Lemdbgmo, sBgMdS0K b0 (B3 41).

Comments. 30039  500bodbgds  39335b0mbol BG.-50d.  bsfocrobsmgols
(©509LEH60). 39335L0530 93 Lobgmdol 2 d39Lsbgmdsl dommomgdgb:  P. pelopea
eremicola Gr. o P. mniszechii caucasica Led. om3dobsb@os dmeom. gcmqbl LEg3gdls,
93069  393395L0MmboL s  K935bgM-LMABgPOL  BMVYMOID O DMEX IO  JWOM396,
R9MHOMOJd0L S0 sbdsxGdo, VI- VI, bsbgzs6H90sdbmgdol 306Hmdgddo  X-ob
039003. 33630905 D030l Mbosb 600-sb 2700 3-g. I30M9M03EbM3s60s.

Material: N. Caucasus. Russian Federation: Dagestan. Kasi-kent, 19. VI11.1905 Bankovski
leg.; Georgia. EG. Kvemo Kartli: (3). Thilisi, V1.1925; L. Banjkivski leg.; Tiflis, 19. VI111.1925,
A. Vashaskidze; EG. Samtskhe-Javakheti: (14). Borjomi, 8.VII1.1907, Bankovski leg.;
Abastumani, VI11.1920, A. Vashakidze leg.; Armenia. Gorovani sandy desert 6.X.1974, E.
Didmanidze leg.; Azerbaijan. Steppa Milli 18.V1.1975, E. Didmanidze leg.

42 Pseudochazara pelopea (Klug, 1832)

Pseudochazara pelopea persica Christoph, 1877

= Hyparchia pelopea Kluger, 1832

Range.39b@®s@m®mo  ©s  50dmbogargmo 099090,  s0dmbogugmo  39335B0mbo,
LoABEOY00 35335B05, BOHOEIMIIDO JHsY0, 0M5B0 S 8M0BO YObEglio HIMVBOZEgOO.

80



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

Keptin fund. ©owql@ebo, Lodo@mggem, bmdbgmo, sHDgmdsoxsbo, 0Msbo (M3 42).
Comments. LsgdoOm3zgermdo  653m3bos 35335B0Mmbol LEBLEOYIN-ILOZEJOD 35 JOBY3,
(3909@©s) M5z 09650y 950b0dbMwo 5O gmBows O ZOEFILEIOS MO0TSAY.
Fo6dmdL  LEABOYM-50TMBOggMOLs3)h  ( LEdEby- Ko39bgmO, LMIbgMOl wodHm
5H9Md0% 960, B3b0F93560), LooE MI0bIBEHMBL Jzglbobgmds P. pelopea persica Chr.
@5 030905 065600. 53096l VI- IX, J3056, d0oljobgdol JugdHma0@gddo - dcmM3390Ls s
19OOMdG0DY, bgmdgddo, ol boomgar 3gggols s FdMOW, J35-0MmMH0sb dgEmdbY,
GYoL3oMgoLy s Lom0dYdBY, B30l EMbOsD 500 3-sb 2800 3-g. B39 gdMOZ0s.
Material: N.Caucasus. Russian Federation:Dagestan. Gurmuk near 26.V1.1974, E. Didmanidze
leg.; Georgia. WG. Abkhazeti. Tsebelda distr. Sukhum, VI111.1913, Bankovski leg.; EG. Kartli:
Kodjori near Udzo 16.V11.2001, E. Didmanidze leg.; Khevi. Kazbek, VI111.1935, A. Washakidze
Irg.; Tushethi. near Didikurtha 15.1X.1978, E. Didmanidze leg.; Kakheti: Vashlovani reservat
25.V1.1972, E. Didmanidze leg.; SG. Samtskhe-Javakheti: Borjomi,8.V111.1907, Banikovski leg.;
Armenia. Megri near 21.VI1.1973, E. Didmanidze leg.; Azerbaijan. (13). Ordubad, (1916?)
Banikovski leg.; distr. Samursk pr. Bik-muchach, 20.V11.1916; Ordubad -Megri Border zon.
21.V1.1973, E. Didmanidze leg.; Nakhichevan 1000m a.s.l., Djulfa Geizer 18.VI.1973,
3.VI1.1974, E. Didmanidze leg.; (5) Talish Reserve Gosmoljan near 17.V1.1975, E. Didmanidze
leg.; Nachichevan Paragachai gorge 14.VI1.1980, E. Didmanidze leg.; lIran. Leshkerek,
9.V1.1916, Banikovski leg.

43. Pseudochazara beroe (Herrich- Schéaffer, [1844])

=Satyrus

=var aurantiaca Stgr.

Range.  ov6dgoo, LsdbOHgm-sliogargmo  Bodosmmggwm, s0dmbogwgo  bemdbgomo,
©3LO3EI0 SHYMHBI0K B0, POHLO MmO 0060 s LEAbOY MMEMIIgbgmO.

Kept in fund. LosdbGgom LodoMmggwm, mwyddgomo (Gvy3s 43).

Comments. 1369bl IO, J39-0MOP06 739MHEOMBYdDY, B30l Embosb 1000 - 3000 8-
09, VI- IX. 353039@d)w0s @m3s@®5qQ, dnfigzeroos.

Material: Georgia. Samtskhe-Javakheti: Akhalkalaki near, 24.VI11.1964, Didmanidze leg.;
Turkey. Kasikoparan (Kurdistan), Exp. Muz.

44. Pseudochazara thelephassa Hubner, [1827]
=Satyrus
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Range. 396¢®s¢0mMo o Bsdbcmgom-s08mbsgwgmo mmedgmo, LsdbMHgmo 353358001
LoabEOJ00 b5Howo, BOOWMImO 9Mg4o, 5306900Ls @S 3530LE9b0L SETMVBOgEgMb
SbEomb.

Kept in fund. Logseomggarm, Lemdbgmo, sHgMds0x 560, 060sbo (B30 44).

Comments. ULodoMm3900Mm©b  EMEr0s  BsboEgdo: (396G MMo  353395b0Mmbosb,
J390m  Jodomnrols o  LodEbg-xogobgomol  8mo-3mM0sb  LoLGHgdol  SMOWE
5b@35x3GH00B. Lmdbgmbs, sDYMDoxXBBs @S 06MboIB: BEBHI39dLS, JugMmzoG I
BIOOMBJOOLS s Bobg3501MEdBMYd0IB. BM9bL IV — VI, ds6Ho@sb - 2000 3-g.
330M9MHoEbmgs60s.

Material: Georgia. EG. Khevi. Kazbek, VI111.1935, A. Washakidze leg.; Kvemo Kartli: Tiflis
Hortus/Bot., 8.VI11.1912; Kojori, 22.VI11.1908; SG. Samtskhe-Javakheti: Borjomi, VI111.1907;
Armenia. Pirogan, 1917; Khosro reserve, Gorovani sandy desert 1.V11.1979, E. Didmanidze leg.
Azerbaijan. Nakhichevan.(2) Djulfa - Ordubad. 19.V1.1973, Nyus - Nyus Silva lucus
Nakhichevan distr. 22.VV1.1973, E. Didmanidze leg.; (6) Paragachay 14.V1.1980, E. Didmanidze
leg.; Iran. (39), Teheran et vicina, Persia, 30.1V.1915, Bankovsky Leg.; Leshkerek, 8.V1.1916.
13. Genus Chazara Moore, 1893

45. Chazara briseis Linne, 1764

=Satyrus

Chazara briseis var. ianthe Pallas P.S. 1771

Chazara briseis var. meridionalis Stgr. 1886
Chazara briseis var.pirata Esp./1789]
Chazara briseis var. magna Heyne, [1894]

Chazara briseis var. armena Jach. et Sov.1911

Satyrus briseis var. Hyrcana Stgr.,1886

Range. BO@ommgmo 5360035, (396GOsmmMo s LsdbGmgomo 93mm3s, Lsdbégom-
QL3N0 5D0Y.

Kept in fund. o@qb@ebo, bLodo@mggwm, bmdbgmo, sBgMdsoxsbo (m3s 45).

Comments. 35335060530 Lobgmds 2 doMOMs©O J3gLobgmdomss Fo@mdmoagboero: Ch.
briseis ianthe Pall., ®mdgwog 393350mbol BG. 539MMddBYs 4930 EIwgdmwo s Ch.
briseis meridionalis Stgr., ®mdgwoi dmoEsogL  39335b0Mmbol Lsdb.  Joewmgdl, 9.

39339560MBL;, X935b90-bMbYMOL 3EoBHMbS S Mowodl.
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Lobgmds 0MBg3l bosmgwr BYgl,  FMo-2MM056  JugBmzoGI, 3056, 8BJbIG06
39M93mbs s BEGI3L. 236300 SxMMdOMEIbMBToE B30l Mbosb 2500 d-g s
B9dmm. MBL do®To V — X, bogom dmsdo VI - VIII. Bggmwgd®ogos.

Material:  N.Caucasus. Russian Federation: 4) Dagestan Gurmuki near 26.V1.1974, E.
Didmanidze leg.; Georgia. EG. Khevsureti: (4) Mutso, 7.1X.1982, 27.VI111.1987, E. Didmanidze
leg.; Shida kartli: Tiflis, VI1.1909, Nikolaev leg.; 13.VI1.1913, Ph. Zaitsev leg.; 30.V1.1919,
Enikolopov leg.; VI1.1924, N. Bosquilon leg.; 10.VI11.1932, A. Vashakidze leg.; (3) VI-VI11,1938,
N. Khakhutashvili leg.; (39) Mtskheta pr.Tiflis, 1.VI1.1914, Bilosor leg.; (10) Shindisi, distr.
Samgori, 27.VI11.1918, Enikolopov leg.; pr. Shindishi, distr. Gori 16.VI111.1919; (2) Garikula,
distr. Gori, 26.VI11.1931, A. Vashakidze leg. Misaktsieli, distr. Mtskheta, V11.1932; Tetritskaro
near.5.VI11.2008, V. Petrov leg.; Tsitsamuri 26.V11.2010, V. Petrov leg.; Kvemo Kartli: Kojori,
9.V.1905; (8) 3.V1.1908; (=Erebia evias) Kojori,VI1.1908; 3.VI11.1924; (2) Manglisi 4.V11.1912,
Enikolopov leg.; (=Erebia evias); (3) Caucasus, Manglis,10,11.14. VI1.16. f1. Maschaver, riv.
Borchalo, VI1.1907; Kakheti: (2) Akhtala, 17.VI1.1910; Vashlovani reserve: Datvis khevi,
27.V1.1972, (2) Eldar steppa, 29.VI1.1972. (2) 29.V1.1973, 29.VI11.1973, E.Didmanidze leg.;
2.1X.1984, E.Didmanidze leg.; (3) Kakhethi Mariamjvari reserve, 900-1500m. 22. VI11.1989, E.
Didmanidze leg.; SG. Samtskhe-Javakheti: Borjomi, 15.1V.1907, VI1.1916; Armenia. llichi near
14.V1.1973, E. Didmanidze leg.; Megri near 21.V1.1973, 28.V.1974, E. Didmanidze leg.; Near
Kiriaki 28.V.1974, E. Didmanidze leg.; (7) Khosrov reserve, 1700-2000m a.s.l., 6.VV11.1972,
5.VI1.1974, 7.VI1.1977, 1700m as.l., 5.VII.1974, 6.1X. 1974, 10.X.1974, 12.VI1.1984. E.
Didmanidze leg.; (3) pg. Gudermnis, 26.V.1974, E. Didmanidze leg.; (4)Vedi Gorovan steppa,
13.V1.1980, E. Didmanidze leg.; Azerbaijan (3) Nakhichevan near Ordubad 19.VI1.1973,
Paragachai gorge, 19.VI,1973, E. Didmanidze leg.; (2) Bilav Paragachai, 5.VI1.1977, E.

Didmanidze leg.

46. Chazara persephone Hubner, [1805]
Satyrus anthe Ochsenheimer, 1807

Satyrus anthe var. hanifa Boisduval, 1848

Satyrus anthe var. caucasica, Nordmann, 1851

Range. Lsdb6Mgom-50dmbogwgomo 93mm3s, 93069 D05, sbwm s0dmbsgzegmo, oMsbo
LoIBEMY0I-EBOZEY0 5DO0Y.

Kept in fund.  &mlgool 8gogMszos: BOOMmgm 39335600l  MgLl3dE03900,
Logo®mgzgem, Lmdbgmo, sHgMdI0K b0, MMMJgm0, 0060 (M35 46).
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Comments. Ch. persephone  Hbn.  ©50m©9bodg ULobgeroom ©s 35600530000 560l
fom0maboo. 353350500  FIOOOMPSS Po3MEIGdIMo, gMgbl V (VI) - 1X, dmol
AY9ggdol  JugmBoGM  BIOEMIYPPDY, dMM(3390Dg  dBIBIMIOL  FmMol, Bosogew
AHY990do, LEY3gdLs s 6sbg356MEsdbMadTo;  sMfig3l BE3zol ™bosb 2800 8-y
©535bslosMgdg domdgddo B39wdMH0Z00.

Material: N.Caucasus. Russian Federation: Krasnovodsk, 1870, (2) Dagestan Gurmuki near
26.V1.1974, E. Didmanidze leg.; Georgia. EG. Shida Kartli: a. (v. armena). (2.) Shindisi, distr.
Gori 27.V11.1918, Enikolopov leg.; Misaktsieli, distr. Mtskheta VI11.1932; Kvemo Kartli: v.
hanifa -Tiflis, 2. V1.1918, (28). Kodjori, 12.VV11.1908, L.Banjkovski leg.; Kodjori, 17. V11.1911,
(v. armena). (2) Manglisi 4.VI11.1912, Enikolopov leg.; Kakheti: (v. armena). (2) Vashlovani
Reserve, 29.VI. 1973, E. Didmanidze leg.; SG. Samtskhe-Javakheti: (v. hanifa) Borjomi, 29.
VI1.1907, Bakuriani, VI1.1914, Enikolopov leg.; Armenia. Kischi-bilak Daralgez,V11.1905;
Ilichi near 14.V1.1973, E. Didmanidze leg.; Near Kiriaki 28.V.1974, E. Didmanidze leg.; Near
Megri 28.V.1974, E. Didmanidze leg.; Khosrov reserve 1700m 5.VI1.1974, 6.1X. 1974, E.
Didmanidze leg.; (4) Vedi Gorovan steppa 13.VI1.1980, E. Didmanidze leg.; Azerbaijan. (v.
armena). Chamam-chai 6000' m a.s.l., Zairat, Elsavtpl 28.VI. 1909, A. Shelkovnikov leg.;
Shamadit, 12.VI1.1916; (11) lac.Gok-gol distr.Elisavetopol, VI1.1915. O. Hetling leg.;
Elisavetopol, 5.V.1910, L. Banjkovski leg.; lac.Gok-gol distr. Elisavetopol, 14. VI1.1914, O.
Hetling leg.; (2) lac Gog-gol distr. Elisavetopol, VI1.1913, L. Banjkovski leg.; Elizavetopol, 10.
V.1916, (5) Nakhichevan, Julfa near 18.V1.1973, Djulfa - Ordubad 18.V1.1973, E. Didmanidze
leg.; (3) Gobustan desert roud 16.V1.1974, (3)Divichi 16.V1.1974, (7) Baku near Kaspia steppa
16.VI1.1974, E. Didmanidze leg.; Paragachai gorge: (3) Bilav 5.VII.1977, (2) Naservaz
near.4.VI1.1977, E. Didmanidze leg.; (2) mons Torgai 17.V1.1979, E. Didmanidze leg.; Zuvant
Djoni pass. 21.V1.1980, E. Didmanidze leg. Turkey. v. hanifa -Kasikoporan, (Kurdistan);lran.
Teheran et vic. Persia, 23.VIII.1915, N. Bosquilon leg.; v. hanifa - (15) Leshkerek,
14.16.V1.19016, L. Banjkovski leg.; Teheran lar-rud, VI11.1915, N. Bosquilon leg.; (v. armena)
Teheran et vic. Persia, VI11.1915, N. Boskquilon leg.

47. Chazara bischoffii Herrich- Schéaffer, [1851]

=Satyrus

Range. ovéddgomo (3o0s 9du¢©gdscmmMo slisgargmobls, AOHowmmgom s LbsdbMgom
5695¢90d0), LodbGgmo  Lbmdbgmo, LsABOIMO O sPAMLOIZEGNO  SHYMB0X 6O
Bobo 393560l Bosmzgmom, BOM©OOEM-508mlisgwgmo gMsyo, BOHOwMgmo 0Msbo.

Kept in fund. ow®dgomo (O30 47).
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Comments. dm3m390e0 335938 sHgMd00x630: MGl B, mdINMBEBO, dodm;
BoboFg3960: XMgs, 9Moduol bgmds, 303Ms30 [2004:211] (Lodfybo®m, BodEH™dG030
Aobogns 3mgd30500 96 0bsbgds, sdoEH™A Jol 0EIBEHMMBOIL 396 I35 ILEHIMJOI™).
RM9bL VI — VIII, 435-00m60056  bsbg3s6m@s0bmgddo, BEGH9390Ls s Jugdmzodme
0B dbs®do. Drgzol ombosb 1800 d-qy.

Material: Turkey. (2) Olty, 12.VI111.1906, E. Koenig leg.;

14. Genus Satyrus Latreille, 1810496.

48. Satyrus dryas Scopoli, 1763

=Minois

Range. 9365%00l bmdogeo LabEygeo.

Kept in fund.  6xbgmolb ggogdsEool BOowmgm  35335600L 693090003900,
Logo®mggenm (rm3s 48).

Comments. UBodo®390mdo  BoOOMS  o3M(39gdmwo. gObL VI — X, @yosb
351039080, 39eMdJODY, BoBYg39MgdLs s MO BIMEOM™IGODY, BEJ39080; s0Hg3L
B030L Mbosh 22003  IMS35¢MobM3560s.

Material: N. Caucasus. Russian Federation: distr Kurski, 24. VI11.1904; (3). Kazan, VI1.1901,
Krasnodar distr. fl.Belaja /Maikop/, VI11.1911; Dagesttan: Pag. lersi distr. Kait-Tabasaran, 9.
VI1.1910; Georgia. WG. Abkhazeti: sebelda distr. Sukhum, VI11.1913; Samegrelo: (3).
Mingrelia, Oche-Kebaliati, 25.VI1.1923, V. Rostombekov leg.; Mingrelia. VI1.1927, V.
Rostombegov leg.; Adjara: (3) near Keda 6.VI11.2010, V. Petrov leg.; EG. Khevi-Mtiuleti:
Chardachi 13.VI11.2010, V. Petrov leg.; Khevsureti: Schatili 25.V11.1939, Exp. Muz.; Arkhoti

2400-2800m. 11.VI11.1970, E. Didmanidze leg.; Tushethi: Tsovata 2600m a.s.l., 22.V11.1976, E.
Didmanidze leg.; Babaneuri reserve, Forest 11.VI1.1984, E. Didmanidze leg.; Shida Kartli
Mtskheta, VI11.1915; Garikula, V1.1931, A.Vashakidze leg.; Saguramo Reserve (3)11.VI11.1982,
8.VI111.1987, E. Didmanidze leg.; Manglisi 10.VI111.1991, E. Didmanidze leg.; Djava VI111.1945,
Tonthabethi 7.VI11.1945, L.Chinchaladze leg.; (4) Kloaster Shiomghvime 5.VI111.1987, E.
Didmanidze leg.; Kvemo Kartli: fl. Mashavera, c. Borchalo, VI1.1907; Manglisi prov. Tiflis,
VI1.1909; Kaodjori, 17.VI.1911, 1X.1920; Dmanisi (5)17.VI1.1962, (5)16.21.VI11.1966,
21.VI11.1976, (2) 15.VI11.1988, E. Didmanidze leg.; Mons Sindlari 1700m, distr. Dmanisi, 12.VII.,
Gomarethi distr Dmanisi 21.VII., (4+2) Mamulo (silva) Distr Dmanisi 22.24.VIl., Sarkinethi
distr. Dmanisi 24.V11.1966, E. Didmanidze leg.; Kakheti: Lagodekhi, 7. VI11.1904; Samtskhe-

Javakheti: (35) Borjomi, 18.VI1.1907; Tsagveri, 19. VII.1907; Akhalsikhe, Uravely urb.
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25.V11.1964, E. Didmanidze leg.; Borjomi Baniskhevi gorge 24.V11.1987, 21. VV11.2001, Borjomi
Lomis —Mta, 14.VI11.2001, Aspindza 4. VI111.2001, E. Didmanidze leg.; Azerbaijan. lac. GOk-
gol distr. Elisavetopol, 13.VI11.1914; Turkey. Kagyzman, pr. Kars, 1.VI1.1913; Iran. Lashkerek,
pr. Teheran, VI1.1917.

49. Satyrus amasinus Staudinger,1861

= Satyrus ferula amasinus Stgr., 1861

Range. 93069 s%0s, 3933580060, BOHQOWM-sl53egmMO 06560, SHEM SOIMLIZEgMO.
Kept in fund. Logseomggarm, 0Mdgmo, o0sbo (Hm3s 49).

Comments. do®omgdMEos  50dmbogrgmo  39335b0mbo  (Mdgmo) s X939bgm-
Lmdbgomol dmosbgmo [2004:210]; x69bL V (VI) — VIII, 13939080, 600, bsomguo
AYob 390™d9dd0, GHYyob bsdoMgdbg Bw30L Mbosb 500-sb 2500 8-y 0d305m00.

Material: Georgia. EG. Kakheti distr.: Vashlovani reserve, 6.VV.1973, E. Didmanidze leg.;
Turkey. (4). Olty, 12.VI11.1906; Kasikoparan, p. Achti-chai, 17.V11.1914; Iran. Lashkerek,
7.V1.1916.

50. Satyrus iranicus Schwingenschuss, 1939

Range. Lodb®mgm-s00mbisgergmo  omwMdqomo, ©ologgmo ©s 39bGHMIwmo  0Msbols
BO©O0Mmgmo bsfoo, sH9M050% 60 (175¢0Td0) S BOHEOWM-503mbogzergmo gesyo.
Kept in fund. Lodoeomggarm, sHgmdsoxsbo ((m3s 50).

Comments.  bsdo®m39Mmo  BoOOMPOS 3930 EI0IE0,  3Mm3M390I0s OO
39335B0mbols BodbGYo  -50TMBOZWg0  3oEMYdDY, FoMIMBL  F3069 39335B0MmbDY,
X939b900-bMIbgMOL SWsEMDBY. 3MYbL V — VIII (VI - VII), Bobgzs6019050bmgddo, boomge,
39033000098 Hygggdls  ©@s oL  bBHY390do, B30l  mbowsb 1000-2200 a.
330MgMHoEbmgsbos.

Material: Georgia. WG. Adjara. (6) Kintrishi reserve: 22.25.VI111.1973, (6) mons Kochoria,
alpine zone, 25.VIINI.1973, (3) Didvake, 25.VIII.1973, subalpine zone, m.Meskhikedi
3.VI1.1973, (10) mons Chaliebi 22.24.VI11.1973, (4) Djoloni 24.VI11.1973, E.Didmanidze leg.;
EG. Shida Kartli: S. Osetia distr. pg. Edissi, VII11.1933, Gutieva leg.; Kvemo Kartli:

Thbilisi,V1.1935, A.Vashakidze leg.; Dzalal-Ogly distr. Borchalo, 9.V.1913; (2) Khanchkoi distr
Tsalka 7.VI111.1966, E.Didmanidze leg.; Kakheti: (30). Lagodechi, 12.VI111.1910, Mlokosevich
leg., Samtskhe-Javakheti: Borjomi, Tskhra-Tskaro, 22.VII1.1911; Borjomi, RKinis-jvari,
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6.VI11.1911, A.Wassilinin leg. distr. Akhaltsikhe 8.VI1.1964, E.Didmanidze leg.; distr.
Abasthumani, 2.VII1.2010, V. Petrov leg.; Azerbaijan. (2) Lac.Gek-gol distr. Elisavetopol
VI1.1913, O. Hetling leg.; A. Wassilinin leg.; M. Murov-dag Ach-Darassi 10000, 4.V11.1912;
A. Wassilinin leg.; M. Kepas, 20.VI11.1912, A. Wassilinin leg.

990093900 (Results).

1. Bodoromggeml 9mHmzbmer /Hgmdol  Bmmemmyon® 30mwgd3099do 3o
b539MmMwgdol (Satyrinae) gogd&H™mdG030 60318930l 06396¢)9M0Bs3000m
50dmPBbs, ®MI,  35335Lool 6 Ggyombdo (MMLgmol BgIMS300L  393395b0mbo,
Lodommgganm, Lmdbgmo, sHgmdsoxsbo, BO.owGJgmo, B6M. 06sbo), dm3mzgdme
b5390Mgdl 80939936905 50 Lobgmds (56w 89,28% , dmem dmbsggdgdom
39335b00bosmz0l domomgdew 56  Lobgmdoob  [Wikipedia, 1916] o 13

©53MY30009090  J39LobgMds,  OMIJWOE P9JOM0BIOMos 14 935MLS o 1

J3gmxsbdo.
2. Lobgmdsms MHoEbmdMogzo 3¢9dsMmdol dobgzom, b39MIgdol yg9wsby dg@o

09609600 503mBbEs  LogoMM39WML BHIMOEGHMMO00@IE - 43 Lobgmds (sbvy 86
% gmbdo s®BYGdIM 50 LEHYMBIMS BgMHM HOEFB30WIL ); TgdEYR0s: SHBYMBsOK B0
- 34 ULsobgmds (68%), Lmdbgomo - 26 (52%) ULobgmds, MMLgmol 19gEgMs3Eool
39335L0mMb0 - 24 Lobgmds (48 %), 06360 - 14 Lobgmds (28 %) s dcmerml ;mwedJgoo -
13 Lobgmds (26 %);

3. 39335b00L BsdmmM3wo Mga0mbgddo, Lobgmdgdol sMgmEmyoH  gowsbsfowgdol
LEHOGOLEH039d 4306396, MHMI  9d3bogg M9y0MmboIb dbmermo 3 Lobgmdos
fomdmoygbocro - Melanargia larissa, Maniola jurtina, Chazara persephone; bwoo
©930mbosb 5 Lobgmds - Coenonympha pamphilus, C. arcania, Lasiommata maera,
Hyponophele lycaon, Pseudochazara pelopea; mombo 6ga0mbo@sb 12 Lobgmds -
Melanargia russiae, M. galathea, Erebia aethiops, E. medusa, E. iranica, Coenonympha
saadi, Lasiommata megera, Pararge aegeria, Hipparchia statilinus, Pseudochazara
mniszechii, P. thelephassa, Chazara briseis; bsdo ga0mbosb 11 Lsbgmds - Melanargia
teneate, Proterebia afra, Coenonympha leander, C. glycerion, Lasiommata petropolitana,
Hyponophele lupine, Brintesia circe, Hipparchia parisatis, H. pellucid, Pseudochazara

geyeri, Satyrus amasinus;, ®®Mo Mgyombosb 12 ULobgmds - Erebia hewitsonii, E.
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graucasica, Coenonympha tullia, C. symphyta, Kirinia climene, Hipparchia syriaca,
Arethusana arethusa, Pseudochazara alpine, P. mamurra, P. beroe, Minois dryas, Satyrus
iranicus;,  bmem momm-momm Mgaombosbss 7 Lobgmds -Melanargia hylata,
Lasiommata menava, Hyponephele naricina - sbg®dsoxsbo;  Erebia melancholica,
Pseudochazara daghestana - Logo®omggerm; Melanargia hylata - Lbemdbgoo; Melanargia
galathea- o>t dqoo;

. 19939969656 93600L 96853 Md5T0, T9gObYdgd0m, o™l MHYy39do d9dmlmeo
3535¢(00560 5 IM535OHOEHMZ60 FoLoeol 9B50BO , LETgdL 435deg3L
300%™ LEHYMBOL 3M3MEs30sMs  MOELMZbMdIBY, MMbEsE LodoMmzgwmls
RoMygddo. gmbdo  sOLYdMo  FMbs(399900L  TgxgMgdom 0633935, O™
36535¢00M03bM356 HggMH Mgl J09303690s Labgmdsms 12 % (6 Labgmds)- Erebia
aethiops  melusina, Coenonympha pamphilus, Maniola jurtina, Lasiommata maera,
L.megera, Minois dryas - 95096 306390 Lsdl bmaoghom fargddo dslmdMo30
39965309053 30 9bsbosmMgdlL;  B39MEgd®m039005 28% (14 Lobgmds); sdwgbogg
50dmBbs  93009M03bMm3bgdo.  0by, MmO 0bgdsdo,  3mgd309ddos gu
X37153900 §36056 bsggMmegdol doHomsw GmbU.

. 3M0gd30530  4oBLO3MOOGOME 5ROl 0353908 9bgIMMO, 0305000 Qo
dmfgy3eo0o Lsbgmdgdo. HsggMYgd0Esb gbgdos 10 Labgmds (20 % )- Melanargia
hylata, Melanargia teneates, Erebia melancholica, Erebia hewitsonii, Erebia iranica, Erebia
graucasica, Coenonympha symphyta, Lasiommata adrastoides, Hyponophele comara,
Satyrus effendi. 083050090L 009399036905 9 Lobgmds (18 % ) - Melanargia hylata,
Melanargia teneates, Erebia hewitsonii, Coenonympha symphyta, Kirinia climene,
Hipparchia parisatis, Arethusana arethusa, Pseudochazara geyeri, Pseudochazara
daghestana, bmerm  dmfyzesos - 7 Lobgmds (14 % )- Lasiommata menava,
Hyponephele naricina, Hyponophele comara, Pseudochazara mamurra, Pseudochazara
beroe, Chazara bischoffii, Satyrus amasinus;

. gmbl  29bLo3MMMGOM™ oMLY TFoBHJOL bmzgwms  @sLLEgeg 9. Homgw
002bgdls s Hoomgwr bmlbgddo Ggo@sbowo Lsbgmdgdo, 03900, 3mwm@H03gdo b

3063905  JoMOMGIMO  BHIOOGHMM0J00.  BoQd0mo®,  bo3gMHMgd0sb
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Lobgedfonm 33950 ©od3900gdsMdo 5©IMBBEs 3 Lobgmds - Melanargia hylata,
Erebia hewitsonii, Erebia iranica [Mocksa,1984].

. Losbengl (oMo gbls ob, ©ma 53mbOol  FoLBoergdbBg oYM bMdom s
@OoBIOMSGHMOOL dagm dmbozgdgdol [33] asmzswolfiobydoom 30639 0gdbo
30000gd90: Melanargia teneates - Uodo®mggeombs ©s  Lbmdbgomol
A9IMoGHMM0gdobsmgol;,  Hyponophele comara  -bLemdbgmol  EgOHoGHMOOOLsMZ0L,
Pseudochazara daghestana - Uosdo®mggembsmgol; Pseudochazara mniszechii -
3933°b0mbol BG.-50a. bofowobsmgol, Pseudochazara pelopea persica - 3sg3sbombols
Lodb.-L. 35EMYOOLMZ0L. M350 Lobgmdol B0Tsm H3MBIMIBHS SMGowO,
1960l 3500900, 39OE03OWMMO o3 (39eds, LEbgMBdOL 3500F G0 s Lb].

. 59960l LMo Fo6dmBgbolomzol, dmdsgzswrdo, 3mwgd3os Mbos dgo3Lmb 99990
Lobgmdgdoom: Triphysa phryne Pall. - bmdowos 3og3obombol  BG. sbogwrgm
39m930b. 258mmJdmwos 35M99©0, HMI ol BOBIOMBL K s35bgm-Limdbgmols
3o¢MbBY s mooddo. gmabL IV-VI, sGomew ULEHg3gddo 2000 8 [33:230];
Lasiommata adrastoides B. - 5%g®dsoxsbol 30060m 96@gdo. dg@sbowos fomgew
foabdo [Kp.xu.1984]. d3m3900L 5@a00s gbdmMsbo, mowodo, xgmgbl VI-IX,
bogxg® dgOgm  Gygdos, 0-1500 9 [33:233]; Aphantopus hyperantus L. -
dom0mgdMYos  BOOWwMmgmo  35339boobosmgol  (Russian  Caucasus)  [33:237];
Hyponophele lycaonoides D. W. - @o@gmo@m®ogeo  dmbszgdgdoom  43b39ds
X935bgm-bmdbgmol  3EoBMmby, BOIPL VI- VI, 4350m60056 UBEgdgdbs ©o
bgmdgddo, 038300005[33:242]; Oenis tarpeia Pall. - 3533500530 53 ULobgmdol
39360390900l 5SRO0 JoPOMYOME0s BM.-L. S 3. 3933500l BHIMOGHMMO0Y,
1M9bL  VI.- VII, Eg390Ls s Lwydoendmm dgermgddg 2000 9 [33:243]; Hipparchia
autonoe Esp - 3033580580 58 Lobgmdol 253M3EgEgo0L  5R0MWGdS© F0MOMIGOI0S
39335L0mb0, slaggmo s 30609 39335b00L 39BEHMIMEMO Boflowro, Losg oL
13696l VI- VIII, 386se 80gemgdbg, ool 300@ggdlse o 3060943056 3ocmmgdbg 2500
d-dgog [33:247]; Hipparchia fagi Scop. - 8m3m3gdweos @olagargom  35335b0mbols
30@99d0Ls s Fsso dmol gdu@®mgdogre 3ommdgddo, 3Mgbl VI-VIII [33:249];
Satyrus  ferula F.- 50603605 ©@0©O 39335L0MmboL  30OIL  ©ILEZEGMD
Bof00@sb, 3Mgbl VI-VIII. Bs3gg3s6 s0a0qddo, dool 1GH9390Dy, LodmzmgdHy
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@5 3OS dBdbsM0sb dmME390%y [33:266]; Satyrus parthicus Led.- 3bmdoeros
dbmeomE sBgMd0X606. BM9bL VII-IX, dmob LEgdgddo [33:266]; Satyrus effendi
Nekrutenko - sBgcdsoxsbol  ZoMmdomo gbgdos.  3bmdOw0s  BobygBm@Ol
000930056; 33398905, gacls O MMEYBdSOL bLmywgddo; i3dgbls VII -VIII,
doob 13939000, DL30L EMbosd 2000 -3000 3. dmfyzwsOs.

Results of the study of Satyrs (Lepidoptera: Nymphalidae: Satyrinae) spread

in the Caucasus frocollections of Simon Janashia Museum of Georgia

Eteri Didmanidze, Valeri Petrov

Georgian National Museum, Rustaveli Avenue 3, 0105, Thilis, Georgia
E-mail: lepidopterology @ mail.ru; valeri.petrov @ mail.ru

Summary
Samples of old and new collections of satyrs kept in the depository of Lepidoptera in S. Janashia

Museum have formed the basis of the given work.

In 2014-15 we carried out envisaged by the plan inventory, comparative works, scientific
revision and identification with contemporary nomenclature of subfamily of Satyrs kept in the
fund.

As a result of these works it has become clear that of 56 species of Satyrs shown for the
Caucasus according to the last findings [Wikipedia, 1916], 50 species and 13 independent
subspecies, united into 14 genera and 1 subfamily (i.e. 91,07%), from the Caucasus and adjacent
territories (North Turkey, North Iran) are kept in the collections.

The most species of Satyrs are represented from Georgia — 43 (i.e. 84,31% of total number (51)
of species kept in the fund); Azerbaijan is the second with 34 species (66,66%), followed by
Armenia — 26 (50,98% ), Caucasus of Russian Federation - 25 (49,02%), Iran - 14 (27,45%) and
Turkey - 13 (25,49%). Such a disproportionate distribution of species points to the fact that
territories of regions are studied with various intensity because of different reasons.
The material coming uninterruptedly, though sometimes with delays, during the century and half,
and great number of places of its obtaining enables us to judge, at least in the limits of Georgia,
about number of species and range of their distribution. For example, it becomes clear that 6
species (12% ) Erebia aethiops melusina, Coenonympha pamphilus, Maniola jurtina,
Lasiommata maera, L.megera, Minois dryas belong to multipoint (i.e. widely spread) and

numerous Satyrs, and first three of them are characterized even with massive spread in some
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years; 14 (27,45%) species are ordinary ones, 9 (17,64%) belong to scanty species, 7 species
(13,72%) - Lasiommata menava, Hyponephele naricina, Hyponophele comara, Pseudochazara
mamurra, Pseudochazara beroe, Chazara bischoffii, Satyrus amasinus - are vulnerable and rare.
10 species (19,60%) - Melanargia hylata, Melanargia teneates, Erebia melancholica, Erebia
hewitsonii, Erebia iranica, Erebia graucasica, Coenonympha symphyta, Lasiommata
adrastoides, Hyponophele comara, Satyrus effendi - belong to endemics.

Species included in the so called Red Books and Red Lists, types, holotypes and territories
indicated for the first time, lend dignity to the fund. It has appeared that 3 species of Satyrs -
Melanargia hylata, Erebia hewitsonii, Erebia iranica — fall under the state protection [Mocksa,
1984].

Based on fund materials and taking into account last data of literature [33,36], Melanargia
teneates is firstly shown for the territories of Georgia and Armenia, Hyponophele comara — for
Armenia, Pseudochazara daghestana — for Georgia, Pseudochazara mniszechii — for the North-
East part of Caucasus, Pseudochazara pelopea persica - for the South-West slopes of the
Caucasus. Concerning many species, the flying periods, vertical spread, habitats and so forth

have been defined more precisely.
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5.Melanargia galathea 6.Proterebia afra

7.Erebia aethiops 8.Erebia melancholica
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I’ i 5. 25 / .. i t
11.Erebia iranica

13.Coenonympha pamphilus
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23.Lasiommata menava 24 Pararge aegeria
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31.Brintesia circe 32 Hipparchia parisatis
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40Pseudochazara mamurra
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4 1.Pseudochazara mniszechii 42Pseudochazara pelopea

49. Satyrus amasinus 50. Satyrus iranicus

i
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LodsMm39emU 3305¢83056 sbETsxkEdo bgs@omgdols 353MEgergdol
Bma09Mm00 BsboliEM-93mmmaoNmo Ms30l90vMGdS
(Lepidoptera, Noctuidae)

90796 ©03560d9, 35¢9gM0 39@Mm™30

Logdom3z9wml gOHmzbmeo 37 Hgwydo, HMlmoggerol 3sdbocmo 3, 0105, mdowwobo, byjsOmngzgwm
E-mail: lepidopterology@mail.ru; valeri.petrov@mail.ru

BLAMdBH0. 0530l 3bMmzMgdol BoMmmb 35380609000 H3sEIMYOOL BogbolEWYM-930EMYOWGOO
d9LHogems IM35¢ LOMMYIENGIOMID SMOL 5353806MdO (15331930 BHINOGHMMOOL MYE0Y30,

Bomgwo @y ¥bgwo 39900, 3w0dsGHIO  BodBHMOgdo  (Joo, bswgdo, GH939MGHMES),
b9m3bm@mo gobsmgdols 0bEglomds s 5.0.

fom3m©agboo LGsGos 00 653OMIGOOL QoaMAYEGdsS, BMIgEoa gbgds B39l dogh 3533500l
39630350 O-LoMOGHYMIN03 WbETsRET0, JIMELROMobms Bombols  dom-9g3memaom®
0530590MgOsmS 2odmM3wabol  FMe35He0sb 33eg35L.  OMAMOE 9O Fodmd39ybgd e
36039380 [1, 2], 530608690, 35335600 36@BOEO FermGoldgdol [3-91; [10-15] s bbg. doge
39339605 @5 o IMEOOL  LodoOmM3gErm  ©EIYMBOos 3 FoErmdmog Loggbwmeo 1 -
©dEMdIBOLS s dobFobgmol (brddmbEBwho, Bugol mBopsk 800-900 8); II — dmob
(BB 856260.0030 ©MB0sE 900-056 1800-1900 ) s Il Bs@sedmols (bx3geHdnbEsbr®o
1900 9-sb6 Bgz0m); 10 WIBI>REHMO LOOEHYWOIE ©d TMOZ95¢ dOMBHM3S.  (35WIJIL0
LoOEYgdo bolinsmgds dolmzol sdsbslinsmgdgwo LsboamEbem BoJBMm™Mmd0m, MMIGELMmS
30003qJbr960 Bgdeddggds 3sBLBRGI3L ForBol 0gelsbl.

1533560  LoByggdo: 3500@9BH0,  0bGMSDMbsemmMo,  g3Bmboewm®o, Jugdmgowo,
bmOEH™MB0E0, ©IBOOMBOEo s bbg.

dsLsEns s Ggmmo.

Bodm™do gymbmds LodsMmgzgurml gomgbmwo dxbgmdolb doge, 1971-1900 Fergddo
396bMO309gd e 369350056 BomboliBe 9dudgoosdo B3gbl FogH Bodotgdwyen
33w9390L, L. xob6s30sL  Lob. 9Mbgmdol  bmmEmaom®o imbool  dbs3gdgdl o
@OoGJIOIGHMOM Fgommqdl [16-27].

A9JbGH0 ZLIMRIOPMOM Q. 35MEBH0YOL o 3. 3906039l GoJumbmdoom [28].

0990093900 5 500 gsbbongs.

dgLsdg (1) 950 MdGO30 Logggbwy®o (Bez0l MbosE 1900 3-sb s Bgzom) ImoEegL
2 Lo®EYgL: 1) Lydoe3mMo BYobs s FooEdsEsbgol boM@Eygwo, Gmdgwdois 4
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00md0d 25dMgMBOO s 2) BIBSE3M S 53 IEYMYOOL LoMEHYgero, HMmIJEos
M6 80mAL 59MH05690b.

1. b35¢5M9d0L Bormbs Lrds3Me BYgls s F3oEdIsbgYedo (%b. ©. 1900-¢sb 2500
8-9.)

Lodomomggarmdo bvmdo3dMo dghbgMo gy Fo@omdswsbgmmwom, 235309 MHMyMO3
39335L0mb%Bg, slggg 93069 393395b0MboL  Jgol slsgargm  bofowdo; o 3930
3905609300 39b0sbos s 133O0 BYg 2ob300569dM0s BL30L Mbosb 1900-
©sb 2200 3-%Bg. 50dMbogErgom Lods@mzgermdo, Losog 3939 9909000 FIMI0s O
30b63H0b3bEGH MO0, LdsE3MEmOo BYg s0f93L B30l Mbosh 2500 - 27008-b. LaMEHYwrols
Lodmom feron®o 3Hgd3dgMo@es 3,2°C — 4,1°C-0s, 439moHg 3bgero mzol Lodwmsem
35gJb0oE MO 39839M5GOS +13°C-05, 439eoBg (3030 M30L Lodwsenm dobodserGo -
30°C-095; 65¢09dgdol Homgbmds 520-sb 1337 88-09; 153939G930™ 39MH0M©O 3-4 ™39
[25], [10, 12], [30-32] o Ubg. ULvdoewdn®mo  Lo®@Eyeool  939bs®gmemds
365350 x9MOMZ560s. 53 Lo EYgerdo dggbogdgdo [4], [33-35], [8], [11] 8909y d0mIHdL
podmygmaggb: 9., ,0930060,“  Lmdow3MMmo  ©300L  xoabo®o, B3 MEO
350odoobgmwo s 8Egwm (G50 Mol  dgem-bAHI30 ©s  JBGHI3YOWO
dgmgd0); 3Yyggd0sb - B3O FoRwol @sbdmgszowo, BoFabsdol dghbgMo o
56MYb5MH0L 3508305009000 ($Y99gd0.

50Ybs®ol g508305m9dvo ¢yg (bE. 1). Bggbl Joge dglfagerowos o 3o335L0mbbY:
L. Lads®mggerm - dms doggMos (Betula mengrelica); s©d. bogo@mzgarm - ogm@gbol
Bog@doewo,  dmo JmbBoewrm (Betula Litwinowii, B. verucosa); 93o®g 39335b0mb6%y:
L5939  LOJoOMZg™m - Bgdm 9F9Gd, FMIMIOL MY EHIBOWOL  J0EITMGdO;
306@®0dob bs3Mdsg00, dms Jmbmmos (Betula Medvedewii).

foxnmbsmols GsbdMgsomo @ygg Lwd. 4) obgom Mgaomblos Qo3M(39wdE0, LoSE
3o@so Fgbo s bogrgdos. Byol gl 356M0s6EH0 Fglfogereros Lsdga®mawrml, L3s6gmols,
3605-5F5M0, 396900l FosEdm056gmdo. ILOZYMNTO JOOBOISEHMM0S 3MbEHYGO
dwybos (Quercus pontica), s@dmbogargmdo — sdmbsgary®o foggwo (Fagus orientalis).
503365600l 2508305009090 Bygg (bme. 2, 7, 8)  a3b3090s 0bgom Mga0mbgddo, Lo
390569300 LOIIMWg S F30Mg b5EIGJ0sBMBsS. Sbgm sYOEgddo oL (330l fogwols
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G9BdMY30 BHYggol. 535Lmsb 3530060 9d0m, dg Moy GsoMmbyddo, dgBMBoMHO
193530 doEsbgMEo 933w owos JugMmxzodwo dzgbsmgqdoom.

LogoMm39ermdo B03JF30L 350830500900 BYg 396300500 OO 39335B0Mbols
39wmgdby, SLgmos: dmsmdgmo  (fmgzsms B30l mbosb 2150 9), 3oMojoms
b93LOHg0 (FoEH0W0) S FOMEGNO (4oHdIQ0); I306Mg 39335b0MbEDY: Jms MgMOHMdO,
bgem3z0l0, 3909605, MEoggwo  (LsIEbg-Xx939569000); BHYoL JEOOROZIGHMM0S 35335L0YOO
10330 (Pinus hamata). LwydsE37M0 GHYob SLgmO SLME0sE0s  FgMIMYo bolosmobss.
$999396 FMMI>309dMb gOMO© 59 3b3wIdS  FodEgwo (Sorbus caucasigena), doogro
dool 69390PRbso, boll HoMogo,  3533560MH0 B0F30; SOYOW-5QYOE Fo0 JMI3S
50dmbogwgmol  Bsdgo,  39335LoMo  bm3o;  ghmgmeo  0boz0gdo  sGyol,
50dmbogEmeo fogzgmob s Lbg.

d3gbotgms  sLge  OXAMRIOJOT0  b3sBIMGOOL  Gogbs  FgIMgdom  FEOIMOY.
LobgMdImS  FMOZ5eRIOM3bgd0Ms @S FMOZ5MOEbM3bMdom  gAbgoglgds  J39d
LoMEBHYEGOol  Fombol, 08  goblbgoggdom, MHMI  J3gs  LaMEHYWGOOLIMZOL
©535boL0sMYGdgE Lobgmdgdl, o (330l oMol yYggdols s dEgErmgdolsm3ol
©53obolosmMgdge0 BMMIGO0, HMIJGEms 93390930 I39bstggdos: Mesagona ocetoslla -
dool dmbs, Mamestra talassina - styo, dmbs, dsggoero, dmago; Polia bombycina - séyo,
dmi30, dmmbgo; Orthosia opima - {oggeo, dxbs, GoMogo, dsygsero; O. minosa - styo,
fogxgwo, dmbs, GoMogo; O. stabilis - foggeo, Imbs, HoMogo, dsygsero; O. incerta -
5640, BHoMoxo, dmbs, gmeoem; Iteophaga viminalis - obol $otogo; Lythophane furcifera -
stygo; L. furcula, Diotericome alpium, Bena fagana (= Hylophola prasinana) - stgo, foggwo,
doob dwbs; Xanthia croceago — d«bs (Quercus pontica) o o.9.

135E3O 450030000989 Bggdo (L. 5) 3909 5MOL Qo630MMYOVIEMO S3MIN39
94393940l 939bsmgmemds (LM. 5, 6):  39335bowmo ddgemo (Rododendron caucasicum),
gb®s@ysgo (Lonicera), dsbggero (Viburnum), dmgbsto (Ribes Biebersteinii), bomé@30gwo
(Grossularia), dmobgo (Padus), dmgo (Vaccinium) o Lbs.

939bsMgms g WIXYMRBJOGOTo M350 LHOBEHIMGLM blo@M0 0yMHol ™Mogl. oo
dmMobss: Orthosia gothica — gbMs@yegzsbyg, Craniophora ligustri — dsbggen®y, Scoliopteryx
libatryx - dm@gbo®bg;  93M0BMbsgrMHo s  93M0doMbEHWMGmO  dmeogsyo Amathes c-
nigrum — byoOGH3dgaby, Polia bombycina, Apatele auricoma - dmmbgbg, Eugnorisma
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depuncta, Diarsia mendica, Amathes baja, Eurois occulata, Anaplectoides prasina, Mamestra w-
lathinum (=genistae) - dm33%g, Amphipyra pyramidea - 35335606 94g0bg.

bdoE3MM0  Fs0sdssbgmEol Logs®o (Lyd. 9). doMomssE  FoMdmabowos
09000920 SLME0sEo0m:  Gow oMo  (Aconitum), mogyzomges  (Senecio), gbY©S
(Delphinium), Bomggws (Gentiana), dsb®Bhmdgs (Deschampsia), dbosds  (Veratrum),
doBo@ges (Polygonium), @ogo (Heraclium) s Ubg.

bH353909000 HOMBOIMEI 393006939 0S S B0MTOLIMZOL TsbolinsMYdIED
x2998L Jdbol: Polychrysia moneta, Euchalcia variabilis - &owFo®%g, Cortyna flavago
(=ochracea), Heliothis peltigera - omsgggomgasby (Senecio), Dypterygia scabrioscula -
055b5%g, BMogowdodmgstg, Trachea atriplicis, Spodoptera exigua - 95&0®G9wsbY,
Dasypolia templi - ©og®g, Xylena vertusta, Heliothis viriplaca (=Chloridea dipsacea),
Periophanes delphinii, Polychrysia moneta - og%«Ms%g, Thalera cespitis, Mamestra comma,
Apamea furva - dsb®Bmdgsby s Lbg.

LoOEYOobom30L  MmM0Hobo®  dMbsdmzMo  8gdgds  Bsom3owml:  §yzgBowo
56950l (930m35-05bxwm0s) dJmbg Trigonophora (=Panolis) flammea qo Allophyes
oxycanthae; ULsdo®mggwml Mgaombolbmgol 0dgosmo  dmbsdmgs®os Amphipyra tetra,
Mormo maura; om3seom®mo 353M3Egegdol Polychrisia moneta (doosbo 03gmo); o
3933°60MboL J9obEMZoL sbogro Lobgmds, 58096 35335000L gbgdo Plusia armeniae s
Lbgo.

5033505, L33 MM0 BHYols s Bomogdograbgueols bLadGygmdo  Im3mggdwyeo
b33 5M900L 5399965 90EMO0 5 M35 BIOMZIB0s (277 Lobgmds, 6wy 46,3%
LogoMM39ml  G9gM0EMM05Bg 396l FogH  MYaoLEBHMOMGdMWo  bls@oMgdol 598
Lobgmd0sb), o3 JoMOMOIEIE  BYBSW3NG  (3HYggdolomzol  idsbalosmgdgwro
3505@35¢9bgME0 LsgsMOL LOIPOMOMS S 650MPIOMIOM s0blbYd..
3903035WMO0 2536039wgd0L Imbs3ggo0m  FoMBOMOL Jmbm- s MEoyMBMbowgdo-
45%, 93600BMbogdl 35305 -18,9%, sBMbowgdo s 93BMbIWYE-5DMbsEMM0S
(Labgmdgd0, HMIgdo3 80bsmgms bgmdgdol d3965MgmErmMdsl AoLg3L) - 10,7%.
33905L0b 53930060930  §o9Yyzsbos  bmdEGHMmBowgdo - 44,4%, ©gbO®MFBowgdo
©3bEmgdom  27,3%-05. bmd@GHMmz0wgdol Lo FsMdg dseobgmeo Lsgsdol Lodpo®ol
56561930005. 535LMB golismgzaswolifobgdgwos ol gosgd@oz, MM bgsdsMmgdo doM0mOI©
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39950OWOo  5QR0WgdolL  d0bsEIM0s @S  LEbgMdImMs  dbmwmE  d3oMg  bofowos
©535380690)0  BHYqLomsb.

93MCMYOMO X A390000 MI0bIbEHMOL dgBmzowgdo (46,1%), HmIgwog momddol
MOXR IO 5F5M0JOL JugHMmzoegdls (20.1%). gl Imbs399900 9HPbYW 300093 SLEWIOOL
39335L00L BmMobBgdol [4], [11], [13] s bbg. 333039058 Lods®mggwmb bwgdsedmeo
AY9g9o0ol 3190 OHMdOL Tgbobgd.

2. bMBSE3MMO S 5¢3NMMO I mgdol b3od Mmool 3smbs (B.o. 2500 8-sb Bggom).
59 LEOEHYJdo, LEOWOSE FSTMOOEHNM0s BYol WIbTsGEHO, OMIMOE O, 0bY
930t  39335b0mbbBY.  Ldo3MMo s s3NGmo  dEYermgdol  dzgbsMgmEmdols
900R03GHMOM0S 5¢3)MH0 boengdo.  LEOGHYJo Fo®dm©gbowos ool 3¢0dsGoom.
Dogbmmo 30305, B0 bsbaMdwogo, dwogho yobzgdom;  Mdowro 39990l
Lodwomm 3Hga3gMsdmess +10°C,  g439wsbg odswo GH9gd3gmo@nms sofiggl -32°C
35JL0oEME0s +26°C ; Boegdgdol Momgbmds 2500-2700 93-0s.

bmdsendm®o dgermgdo (bme. 9, 10). Fgodargds ogml GmymOE 30039ws©o, oy
390650 §om3mImdol [4], [8], [14]), MIgBHgLbo FoM3germabado (Calamagrotis, Festuca,
Phleum @5 Ubg.), 95020¢-5020¢ FoMmdMOL BooMdIbm3gbgdoi (Geranium, Polygonium,
Agrotis, Poa, Inula, Centaurea, Pyrathrum o Ubg.), ®™3gems y3930egdl 3653500
bH353oM0 LEGWIOMBL, BMWM BMMEWIGO0? 03390900006 Fo0 ToBEgdo, sbgmos: Euxia
birivia, E. recussa, Scotia cinerea, Ochropleura candelisqua, Chersotis alpestris, Eurois occulata
> bbg.

5¢n31960 dgermgdol (LwM.) I;396sMgM LsRsMTo EMB6IBEHMBL  BsoMmdswsbmzbgdo:
deddgems (Taraxacum), doBo@s, Jodabgo, 396399s, (Campanula), 3gLobg (Myosotis),
Lodym®s  (Trifolium) o  Ubg., boem 95633036908 o obErosbgdl o
39O 9bsmOLBMZ60 9@POW0 M353000. b3sB9MYd0L 53 domEHMm3do Bmbol 999Jdbgero
Lobgmdgdos: Hadena perplexa (=carpophaga), H. melanochroa, Mythimna conigera, Cucullia
campanulae, Lithophane socia o bbg.

3ol 65dggdol s J35-0mOPosh  saowgddo (Lwe. 11, 12) gobgomomgdmero
33965M9MEMd0L 8995003960Mmd5L d0M005s© PoblsDPZM3L HB®30L WMbosb dsmo
39360390905, 58 LBobol OXAMRIOJI0 439 F9¢) 396305MdL 53l LLIdSE3MH
@5 d3MH  LBoBOE)HY. OO s dgocdg 39335b0Mmbol 3ol  I3gbsegmero
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SbME0530900 F9MMI0s IM5350MOEbM3960 O 2obLOIMMEMNO0m B50MAZ560s, TogMsD
0995009960 Mmd0m 30609© 3oblib3s30gd056 9OMTbgmoLogsb [4], [36].

50 GHo3ol d0mdqddo  J9MHEBMH056900©6  MI0BIBEHMBL  0bGHMIBMbsmEO o
3BMbsE Mo Bobgmdgdo, MMI3d 3ol 33965609 MBOL BoDPZMIOO  2oMITIZW0Y.
960l dbGog dsbdo  LeEPoLYdIYMs© 0FMHgds oL JugOHMBOEIOO S oMb GO
59 939656990000 93390530 bzs39M0L 3653500 Lobgmds. dsasmoms©, B39vwgdMH030
9360030mb30, LodIMsol dmygzstwero Hadena confuse (=nana); $yg-Lg3oL gargdgb@o,
50Imb3eg0 b msdsbE3zoLyme - 3533°bomGo - Harpagophana hilaris, ¢»0gg693%g
dgbma®magdo - Cryphia muralis, bdgwmsdw=sbmzolbgmmo &yg-bGgdol 39dogLgOmgoo,
Ao esL, 0BoGoL s bbgs ol dobsmgms bgmdgdol 33060 - Actinotia hyperici o
5.0.

dgmegl b0z, LsOGHYwol  Fo3OHMBOWwGdgwo  50dmBbs  Jmo-dgeml  obgmo
39BMB0WGd0, HMYMOOE: 930M30L, SBoOLS s 3933500l FosEd0sBYMOL seE3MGO
Lo®Eyaolb Logbomm bobgmds - Discestra furca; 3o060bgol, 390M3539g30Ls s 39335L00L
dogdol  se3MMo dgmgdbg dmdobs®g - Diphtherocome alpium, Parexaris fugax,
Rhiacia latens, gbqqgdgdo - Euxoa kuruschensis, Chersotis luperinoides, Plusia armeniae;
bmdbgmdo, BobygHmmOl dmol Lbdow3MH s sE3we dEgmgdby, B39gbL dog®
306395 dmd0gdwo 35339b00b 9bgdo - Odontognophos zacharia s Lbgs.
LodM3zmObY, Logmberol  dMggdol T9EIRO©  Pob305MYdIM  FgmEo  LoMgzgens
93965099036 BHOMRB0IMO®© FM635¢0 BZoBHIM0S ©35300609dMo. 53 Lobgmdoms
000 bsffoero 93M0BMmboMos O BoMmMME 5MOL Fo3MEIIOMWO 35¢0950dE03500.
dopowomo, Cortyna flavago, Phitometra viridaria- 03390995 botoon (Cirsium); Scotia
cinerea, S.exclamationis, Noctua pronuba, N.orbona, Amathes c-nigrum, A.ditrapezium, A.
trangulum, Blepharita adusta, Hoplodrina superstes, H. ambigua, Axilia putris, Callistege mi,
Ectypa gliphica - ©0©0 ®50m@gbmdom g3bggds 959965%g9 (Rumex), xobsebg (Urtica)
> bg.

Lo®EYob 8BJ650Mb 96 Xxd BHOMOGOL BMMIS3090m6 5353800 gdyos: Chersotis

multangula, Ch.margaritacea, Ch. anachoreata, Eurois occulata, Anaphlectoides prasina,

Mamestra contigua, Mamestra pisi, Panolis flammea, Lithophane socia, Apatele auricoma,
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Amphipyra perflua, Dipterigia sericata, Helicoverpa armigera s Ubg. - bgo@o®gdol gl
LobgMdgd0 08305050 56 LogMHOMP 56 33b3Y0S J390s LotEBHYwgddo.

50335650, BBIW3MH © s3M JEYmgdbg B39BL Joge IM3M390ME0s BZoEIMYOOL
dbmemo 139 Lobgmds (23,2% Logodmzgermdo 49303990 Lobgmdoms LogHmm
(oEb30sb), M3 F50owo FMoLsmM30L ITIbIBOsMGdgwo  F39696M9Mo LogsMob
0905M9%0m0  9emRgmO™m3bgdoms  ©s 9353600  9JuGHMYIIMMO  30MHMOGOOMSS
39903905 Bomgsb LoMEHYwrol Js3Mmzogdgmos 48,9% (68 Lobgmdy).
39bolEGMOO  Lombzom 2odmoMbg3zs MmEogmbmbogdo - 45,2%, d9gdgy Imob
93600bmbsemgdo - 25,5%, 93BMmborm@-sBmboergdo @y  sBmboggdos - 22.2%,
dmbMBMbogdl 35300 - 7.1%. Lo®@Gygewdo dm3m39de 13 96gdmemo Lobgmdosb
LadBywob 9bwgdos 3 (Euxoa kuruschensis, Parexarnis fugax, Chersotis anachoreata).
do0owo dmob 835360 306MHMdYdoLs s dgbLMMwo 153939G30M 39M0MEOL 45dMm
539996580 439 LobgMds  FMbMZMEWEHMH0S. EMT0bIBEHMIL bmGdEmzowmos - 53,5%,
©96OMBOgdo  (xMxs bg-0396509900) Fo®dm®agbowos 13,4% -0 @sbsMRgbO
Boo®Fod0ss.

fodyzsbos  Fgbmgowos -58,1%;  Jugdmxzowos FoMdmoygbowos- 259% -oo.
36535¢0Mm03bM356Mmd0m godmoMmbgzs s Loghom Rmbl Jdbols 28,5%, B39 gdcmogz0s
16,3%, 39GH9gbmds d30609003bM356900 ©s 9OHMIMEgd0s.

5153365

30%999000 65, LodoMmzgemlb  Joesero  dmol  (L«y3gmambEobmMo)  Loggbmeol 2

Lo®@ygendo (Lw)ds3Mo BYg s FoLowdsesbgmwo, B30l mbosb 1900-sb 2500

9-9 ©5 LIP30 S SE3MMo 3Egwmgdo, 2500 3-sb Bgzom) Bodocmgdoyem

b353)9M900L BobolEBWEM-93MmEMY0H 3300930L T99YA9OL, 35133600:

1. 8smseo ool LBoxgb®mol Bgdmsbodbwmw ™6 LsMEHYWoEsb  BombobEmMo
90sM0 @S  IM35RBYMHM3Z5605  Lds3MMo  BHYols s  FoodssbgmEols
Lod@GHYgeo (277 Bobgmds 5699 46,3%, Lods®rmnzgwml 53ow960L LogMmm GoEbz0b).
653 50bLbgds 53 LoMEBHYWOL BEMOOLEIWO LOIPOOHOm.

2. bmdodm®mo GHYols o Fo@odowsbgmwols bLoM@GHgwol  Rsmbs ghomol dbGog
9900396005 GHYols s 3HYg-LB3oL (33.3%), bmwm Fgmegl FbGOg - FSdWwowo
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5Q30Wgdolsm30L  (8gwm, UBE930, MEIdLM), TsbslsMYdGEo  Lobgmdgdoo
(32,7%).

3. 95050 Joob 503300090  Bygdo, 89gEsMgdom dIMSWo  3¢0TsGOol  Qodm,
39BMBomNHO Rsbs bdoMow 93300 JUgOMBOWMOHO BMMIJP0m, MHoMsE ol
abgogLgdsl 0BYBL LBHY30LS S SO IO BHYo LYol Gowbalmsb.

4. 9m3m390Mwo  Lobgmdgdol MdgBHgbmds bmOGMmzowos 96 JgMgmms 93390530
(44,0%) @5 GHOMBOZNWOIO 539380090 0s  bg-dmBJbsMls s B IbMZb
33965MgMEMdLMB; Fomsb TgoMgdom I30609M0EbMZ605 ©IbOmMGBogdOL
X80380 (27,3%) .

5. bmdordmmo @ se3Mmo  dgwmgool  Lad@GHggudo  bgs@domgool  gombs
Lobgmd0350 s MOEbMdMO350 935309 F9bOMNMEos (139 Lobgmds — 23,2%).
B56ol doMm3glL Jdbol 08300000 @s ol b3gEon03MMo Lsbgmdgdo (Chersotis
luperinoides, Diphtherocome alpium, Mamestra pisi, Apamea charactera s Ubg.), ®og
350039305 30l 9Ju B IHO 3060HMBIBOm.

6. ©930mbol 96gdgd0 s bbgs 0dz0sm0 dmbsdmgstmos: Chersotis anachoreta, Chersotis

luperinoides, Euxoa kuruschensis, Parexarnis fugax, Plusia armeniae, Apatele auricoma,
Polyphaenis sericata, Apamea charactera, Discesra furca, Lithophane socia, Mamestra

contigua, Rhiacia latens, Amphipyra tetra, Polychrisia moneta. dsmo I3 gLMdS
36M0MR0W05, 0830500, 353653 933039 PobLEDBPZM3L oL 0BMmE o0l s Aol
3GMBOU.
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Some Faunistic-Ecological Peculiarities of Spreading of

Noctuids (owlet moths) in the Highland Landscape of Georgia
(Lepidoptera, Noctuidae)
Summary

Because of nocturnal mode of life of noctuidae their faunistic-ecological study is connected with

numerous difficulties. We have studied 2 landscape belts of Georgian highland (from 1900 m

above sea level and higher): 1. Subalpine forest and high grass (1900-2500 m a.s.1.), in which 4

biomes are united and 2. Subalpine and alpine meadows (from 2500 m a.s.l. and higher), which
contains 2 biomes.

This article is continuation of those works (2014, 2015) which concern our seasonal research of
many years (1970-2000 m a.s.1.) for revealing bio-ecological peculiarities of scale-winged moths

in the Caucasian vertical-zonal landscape. Faunistic-ecological structure, zonal groups of
noctuids are defined, “conditional endemics” of zone, characteristic, rare, species creating
background are revealed in every separate belt and biome.

Based on the analysis of results of our study it becomes clear that the belt of subalpine forest and
high grass is richer and more diverse faunistically (277 species, i.e. 43% of total number of
Georgian fauna) from two belts of highland, which is explained by the richness of flora of this
belt. Here, fauna is represented with species characteristic for forest and forest steppe (32, 7%)
and open places (meadow, steppe, desert) (33,3%). Because of comparatively dry climate,
mezophilic fauna is often substituted by xerophylic forms in highland sparce forests, by which it

becomes similar to the fauna of belt of steppe and arid forest. Most of the species (44 %) are
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trophically connected with underbrush and grassy plants; the group of dendrophiles is small in
number (27, 3%).

Fauna of noctuids is strictly limited in species and number in the belt of subalpine and alpine
meadows (139 species, 23, 2% of total number of Georgian fauna). The core of fauna is made of
rare and criophilic forms: Diphtherocome alpium, Apatele auricoma, Chersotis luperinoides,
Polyphaenis sericata, Apamea charactera, Discesra furca, Lithophane socia, Mamestra contigua,
Rhiacia latens etc., which is caused by the extreme conditions of highland.

The species expressing and profiling general isolation of highland are the following: in sparse
subalpine forest, underwood and shrubs: Iteophaga viminalis, Lythophane furcifera, Orthosia
opima, Polia bombycina; in subalpine high grass - Apamea furva, Cortyna flavago (=ochracea),
Dasypolia templi, Euchalcia variabilis, Spodoptera exigua, Tholera cespitis; in meadows -
Cucullia campanulae Euxoa birivia Schiff. Euxoa recussa, Hadena melanochroa, Mythimna
conigera, Ochropleura candelisqua; in gravel - Scotia cinerea, Actinotia hyperici, Cryphia
muralis; endemics - Chersotis anachoreta, Chersotis luperinoides, Euxoa kuruschensis,
Parexarnis fugax, Plusia armeniae.

Thus, by comparing faunistic-ecological data of belts, it has appeared that faunistic diversity and
isolation of belts are in direct connection with diversity of plant cover of belts (noctuids are
phytophagous insects) and extreme ecological conditions characteristic for highland that has been

clearly reflected in the results of our study.
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NeNe | Joroneno bobgeimgds | smoby®mo bobgafimgds LodFoMmgg
Georgian name Latin name 0bg/30?
Density
ind/sq.km

1. 0o fjogfogs* Parus major 53

2. F90005 go®sbs Phylloscopus collybita 50

3. 303969 yo©robo™ Phylloscopus nitidus 48

4. 8530 o396 Parus ater 46

5. B3. 3mFmdo Carpodacus erytrinus 44

6. 13306Rs Fringillacoelebs 42

7. Fob3eodo Troglodiytes troglodytes 42

8. afomges Erithacus rubecula 39

9. 05300035 139 F035 Sylvia atricapilla 36

10. | Bg3. gm@os Sitta europaea 22

11. | bgz9bos Pyrrhula pyrrhula 20

12. | 8do6qs30 533535 Sylvia curruca 20

13. | Bbsrngo Turdus viscivorus 19

14. | Bbogzgo Garrulus glandarius 17

15. | 6035 Turdus philomelos 14

16. | 93069 0935@ 0 Ficedula parva 14

17. | Bg. 9gerobsgs Certhia familiaris 12

18. | B3. dcmemm3gabems Phoenicurus phoenicurus 12

19. | aMmo Cuculus canors 10

20. | 9sg30 85830 Turdus merula 8

21. | ©o©O Mo 3mEsws | Dendrocopos major 8

22. | Bo®GdsEHMbs Carduelis carduelis 6

23. | Bg. 3939b Buteo buteo 4

24, | ©dEo@d Crex crex 4

Lyem: 590

* Bobgmdg00 496eoggd0s H®oEbmzbmdols 3ergdol dobgwgom;

™ MHobmgbgds F505e05 FbMEM® BHYol 0Oy Imbs3zgm9ddo;

** 89336305 FbMWMO WM 39b0sb BoroEdsEsbgmEmdsdo;

R 594oLdsbo (8. BmEbmgol svBo) 1400 — 1600 3.%. ©. Dmyss© LodbeMgm 9Judmboiools
9650 BIOHOMOJOO IGIMOIO JOMOMIPIP B0F305600 BHYom MHMIGELsE dmbs,05360
@5 Ubgs gmmemgsbo x0dgd0 996MH9305. 30bsOgush bgmdol do®do GHoMoggdo.
WsbIsxBGHOL  39MGH039MS©  ©65(93M90M FMbs3300090Dg 0BMEIdS V305 O
SLGHMR9Eg00L IR YMIBJOO0. SO0l 51939 FoLHEIBIEIHIMEIMI0 IFWIOIWIO MO
5QR0Gd0. BRSO 99 500b0dbs G980 930 Labgmdgdol MHObggwgdo:
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NeNe | Jotronwgemo bobganfitgds Wsm0bmMo Lobgefmgds bodFoMm3g
Georgian name Latin name 0bg/30?
Density
ind/1 sq.km

1. 1330665 Fringilla coelebs 70

2. 303969 go®sbs Phylloscopus nitidus 60

3. 390005 y565bos Phylloscopus collybita 43

4. 3530 o396 Parus ater 41

5. 3033530 Carduelis spinus 38

6. oo fjogfogs Parus major 34

7. Job3eods Troglodiytes troglodytes 29

8. 05300535 0139 F035 Sylvia atricapilla 28

9. aefomges Erithacus rubecula 24

10. | 9(39bmems Carduelis chloris 19

11. B3. 3™E0o Sitta europaea 18

12. | 9sg30 85830 Turdus merula 16

13. | Bbogzo Garrulus glandarius 14

14. QOO FOHIEO 3PS Dendrocopos major 8

15. | ool 2o Emberiza cia 6

16. | g30dobo Columba oenas 4

17. | ym®sbo Corvus corax 4

18. dodobm Accipiter nisus 2

beo: 458

3905 BIIMmM3oo  Lobgmdgdols 9939 ©IxM0bs3bgb Jowsdols dgMEbanrgdo
(Delichon urbicum)s m®do (Gyps fulvus) GmIwgdoa 59 509030 56 39MdIb.

Boosgms - egdgolio 1780 -1830 9.%.0. 500 oMo qbl Mdoo dImbsbremdols

19Ol MI6T0IYZOMAL  OMIgerms  FmMob

0135390000
9dmb533900900. gl dMb53391900 JOMHOMOIPIQ 39ONMBOEOL Bs0IglgdL ©)35305. 3530

39b@oggdY0os

3960539600909 Los3 YOOl BIMOMIGOO 0fygds F9dmMBIboos ©Ws)F1)d539d9w0
5QR0WYO0  BoMOEBIEIBYMEMOO O B0 dBIBIMI0m DMy POl 30U
wMmEIOoL  gM™M3900m. MOl dEYbsEoL  (39¢39wo bggdo s I3oMg 3MOHMIGOO
6535009900l golizemog.

939 Mg mOB0MMGs1bs Ho®mdm®aqbowros 89dwgao Lobgmdgdoo.
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NeNe | Joonvemo babgerimgds | wsmobmMo Lobgafimgds LodFoM™3g
Georgian name Latin name 0bq/30?
Density
ind/1 sq.km
1. 398393309 Miliaria calandra 86
2. d0b3M0l BHMOMS Alauda arvensis 62
3. 99@mb m3LOEO Saxicola rubetra 58
4. 9qmb 3hygePo@s Anthus pratensis 37
5. B3. 3 Fmdo Carpodacus erythrinus 36
6. d0ygeo Coturnix coturnix 34
7. 9906530 B3 Fs35 Sylvia curruca 24
8. ©3™M Lanius collurio 18
9. 3033530 Pica pica 4
10. doob M3 Emberiza cia 9
beme: 378

339999 3500F9GHT0 3MmdMIM LobgmdJdOL oM 5939 sgoJlomEs Homgwo obgo
(Tadorna ferruginea), Bg3. 353965 (Buteo buteo) 5 93069 0dyogsbo o®fozol (Aquila
pomarina) {{Yy30wo 5633990000 MMIO0E 98 5©P0Wgddo 1533908 IM03m3909b. sbg3
3bobgm  FmAo (Athene noctua), G0ndgwwog of dglodwms J3900Ld39d LmOMgddo b
65365¢09ddo dmdL.

s 3v93d30>0 2750 -2850 8.%.0. 5¢39MH0 IYEMgdo s bsdsergdo.

dMdIM0 MH0b39 9006 500bodbs Fbmeme dmob Fygdbods (Anthus spinoletta)
180 0bq/38? , 306360l GHmOmws (Alauda arvensis) 36 06/30* s MJosbo GHmOMs
(Eremophila alpestris) 18 0bgo/30% bwyen: 234 0bo/392.

3905 BIMM3W0wgdols 500b0dbs d90mdnmgbo Lobgmdgdo MHMIEgdo3 59 boomm™db:
Bg3. 3935Bs (Buteo buteo) > 90bzMol dgerdm®o (Circus cyaneus). 99abgzs 1939
3 wo  (Cuculus canorus) MH™Igeroz bJoMs ©JdL  33960EbgdL  Ihyg@ho@godol
0©000do. 02039 ULobgmdgdo gb3zgds 3960l v  FEIWMYdDY, ®mOMbo
3905dM3900L 459M 5 59M35MbOo0s 30bE3MOL BHMOMEs s LEHYMBIMS S X STMMO
L0dFoEMM3g MOMIIOL MOXIO B0, DMPSIE 5T JEYMgdbg F90dBbgzs SLgmMO
3960mb6DMI0gmHq0s, Lobgmdsms LOIEoMOL S LEYOPM® B BodFoOM3gL BMEDY
VLM MEHMOH0  ©I0bsbEo Mol dmol fygePods (Anthus spinoletta) GmIgeros
Moabmgbgdom  Lbgs  Lobgmdgdl. gL

9339065  MLHE9OL 39b6mbBmdoggds

535bsL0sMGOG0S 3533500 bbgs Mga0mbgdolmgolsg (1, 2, 4, 5).
115



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

References:
1. Afonin P. (1985). The structure of bird population of altitudinal belts in Kabardino-Balkaria //

Ornitologia, Moscow University Press,20:104-112.

2. Edisherashvili G. (2002). The structure of the High-mountain population of birds in the Didi
Liakhvi River basin // Bulletin of the Georgian Academy of sciences. 165/3:580-583.

3. Zhuravlyev, M. (1981). Method of the regional ornitho-geographycal studies // In book: Ecology
and protection of birds. Kishinev.

4. Malandzia V. (1991). Ornithofauna of Abkhasia and its conservation // Authors abstract of thesis for
PhD in Biology. Kiev: 17pp.

5. Vtorov P. (1962). On the landscape ornitho-geography of Central Caucasus // Ornithologia,
Moscow University Press, 4:218-233.

The Breeding Birds Fauna of Erusheti Uplands
Gia Edisherashvili

Resume
In this paper are presented data collected in 2013-2106 at the Erusheti Upland. During
several field expeditions carried out during breeding seasons, bird species composition, habitat
selection and density were collected practically in all parts of study area. Counts were made in

the most interesting and important from the ornitho-diversity sites.
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Khanchali and Bughdasheni lakes in Javakheti plateau
(South Georgia)

Gabelashvili Sophio?, Bikashvili Ani?, Shubitidze Zhanetta®, Gioshvili Marina?,
Pankvelashvili Ekaterine!, Mumladze Levan?2, Japoshvili Bella'#
YInstitute of Zoology, Ilia State University, 3/5 Cholokashvili Ave., Thilisi, 0162, Georgia
2Invertebrate Research Center, Agladze #26, Thilisi-0119, Georgia.
3Biodiversity Research Center, Institute of Ecology, Ilia State University, 3/5 Cholokashvili Ave., Thilisi, 0162,
Georgia

4Correspondence: bela_japoshvili@iliauni.edu.ge

Abstract

We studied family level diversity and distribution of benthic invertebrate communities in three
lakes (Madatapa, Khanchali, Bughdasheni) of Javakheti plateau (Georgia). In total 35 families of
all major phyla were recorded (not included families of Ostracoda, Nematoda, Turbellaria)
among which Chironomidae (Diptera) and Gammaridae (Amphipoda) were the most abundant
and widespread. Several family based biotic indices indicated that in studied lakes, level of
organic pollution (eutrophication) is high and the stability and health of ecosystems are low. In
spite of the protected status of these lakes, anthropogenic pressure is still high and further
research and biodiversity monitoring is needed in order to evaluate the ecosystem dynamics and
most significantly affecting factors.

Key words: Javakheti, lake ecosystems, benthic invertebrates, family based biotic indices

Introduction

The degradation of freshwater ecosystem could be provoked by natural or anthropogenic factors.
The later includes water pollution, physical habitat destruction and invasion that are considered
as main hazards directly affecting the structure and functioning of freshwater ecosystem [1]. Due
to the ever growing anthropogenic influence, freshwaters are the most threatened ecosystems
among others [2,3] and its conservation is a greatest challenge to humankind. One of the
obstacles that hamper the conservation of freshwaters is our limited knowledge of its
biodiversity, which is especially noticeable in developing world [4,5]. E.g. all, hitherto
undertaken activities for freshwater biodiversity conservation in Georgia was based on mostly on
political reasoning and to lesser degree based on limited data available for fishes and freshwater
associated birds. In other hand data on diversity of invertebrates and algae of Georgian
freshwaters is very poorly known [6] which makes impossible to unambiguously identify the

most diverse and significant freshwater ecosystems for conservation prioritization. Clearly, the
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absence of updated data and monitoring programs does not allow evaluating even the general
trends in freshwater ecosystem dynamics in Georgia. Meanwhile, industrial development and
freshwater consumption is increasing daily which points out the urgent need of freshwater
diversity inventory and research in Georgia.

The aim of the present article is to contribute in our knowledge of freshwater invertebrate
biodiversity of some lakes of Javakheti plateau (South Georgia). Javakheti plateau is a volcanic
highland located at elevations between 1700-3300m a.s.l. and higher [7]. The most of its area is
represented by treeless subalpine meadows. The region is characterized by typical continental
climate with mean annual temperature of 5.3C° and annual precipitation of 750mm. Due to its
topography the region is very rich with all kind of lotic and lentic freshwater ecosystems. Since
the second half of 20" century, the freshwater ecosystems of Javakheti region underwent to
strong anthropogenic influence (including habitat modification, pollution, over-exploitation of
freshwater resources and
introductions of non-native species)
[8].

The effects of such anthropogenic
influence remain unknown, as there
is no early historical data available

I‘a,, " & - - .
e Y on the freshwater biodiversity of the

‘Patara Khanchali

region. Unfortunately, even the
postindustrial ~ period was not
productive by means of freshwater

biodiversity research of Javakheti

region and only few studies are
Figure 1. Map showing study lakes on Javakheti plateau. available giving some information on
selected taxa [6,9,10]. Only recently,
a research project aiming the primary biodiversity data collection in major lakes of Javakheti
plateau was lunched which is a first attempt to provide detailed reference data on invertebrate
and fish species. This kind of data will supposedly help to identify current conditions of studying
lakes as well as provide bases for future monitoring programs. As part of this project, here we
provide a preliminary data summary on the family level taxonomic diversity and distribution of
benthic macroinvertebrates of lakes Madatapa, Bughdasheni and Khanchali (Fig. 1). In addition,

we made a preliminary evaluation of lake conditions based on family based metrics.
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Materials and Methods

Studied lakes (See table 1 for physical parameters) are located in southernmost part of Javakheti
region and are interconnected by Bughdasheni River system. All the lakes are of natural origin
and feeding mainly by underground currents and temporal mountain streams, although the shape

and water levels of lakes Madatapa and Khanchali were several times modified in the past.

Surface Mean

Lake Latitude Longitude Altitude area Depth  Depth — water
(km?) (max) (average) temp.

(°C)

Madatapa 41.18907 43.78218 2112 8.78 1.7 15 12
Khanchali 41.25622 43.54853 1931 5 14 0.5 12.5

Bughdasheni 41.20157 43.68584 2040 0.39 0.8 0.4 11.8

Table 1. Physical characteristics of studied water ecosystems

In this regard, Khanchali is the most disturbed one as it experienced heavy anthropogenic
changes in the last 50 years. In particular, the shape and water level of Khanchali was several
times altered to met some industrial needs during the Soviet time and after. In years of 1968 and
1980 the lake was completely drayed up for agricultural purposes and later only a half of the lake
was remained due to buildding of drainage system and dam in its north-western part. Several
years later (1997) the lake was swelled, destroyed the dam system and the whole lakes was
almost completely disappeared. After this the lake was rebuild again as it looks like today.
Currently it is the half of its original size after the amelioration of the north-western part of the
lake for agricultural purpose [11,12]. Madatapa Lake was affected to lesser degree by human.
E.g. as the lake was suffering strong natural eutrophication, in early twentieth century the water
level was artificially raised up 30-40cm to maintain the lake ecosystem [12]. In contrast, Lake
Bughdasheni is free from aforementioned anthropogenic influence.

In all this lakes, samples of benthic macroinvertebrates were collected during the years of 2013-
2015. For each year seasonal sampling (except winter) was performed. For each lake 3 sampling
point were selected to account the habitat variability and in each, three subsamples (40-50 meter
from each other) were collected. These resulted in 27 samples for single season and more than
170 samples in total.

Macroinvertebrates were collected using kick-net with mesh size 0.5mm, frame width 30cm and
height 30cm. Samples were fixed in ethanol (70%) and transferred to the laboratory for sorting
and identification.
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At this stage, most of the materials have been identified at the family level using the relevant
identification keys [13-15]. In order to determine the quality of the studied ecosystems, strength
of organic pollution and stability of studied lake ecosystems we applied various indices that

considers a diversity and relative abundance of represented families [16,17]. This includes:

Tolerance  Tolerance

Family Madatapa Khanchali Bughdasheni scoresfor  scores for
FBI BMWP

Chironomidae (Diptera) 1167 791 205 6 2
Chaoboridae(Diptera) 65 2 8 1
Ceratopogonidae (Diptera) 6 3 4 6 4
Tabanidae (Diptera) 10 6 5
Syrphidae (Diptera) 1 2 10 2
Stratiomyidae (Diptera) 8 7 3
Empididae (Diptera) 1 6 4
Hydropsychidae 2

(Trichoptera) 4 5
Phryganeidae (Trichoptera) 15 4 10
Limnephilidae (Trichoptera) 125 6 4 7
Elmidae (Coleoptera) 25 65 4 5
Dytiscidae (Coleoptera) 27 51 2 5 5
Anthribidae (Coleoptera) 2 - -
Haliplidae (Coleoptera) 1 5 5
Notonectidae (Hemiptera) 15 1 15 5 5
Corixidae (Hemiptera) 115 584 33 5 5
Coenagrionidae (Odonata) 115 11 1 9 6
Lestidae (Odonata) 41 1 9 8
Aeshnidae (Odonata) 11 3 8
Libellulidae (Odonata) 5 25 9 8
Calopterygidae (Odonata) 103 5 8
Gammaridae (Amphipoda) 13 1006 4134 4 6
Asellidae (Isopoda) 2 287 8 3
Glossiphoniidae(Rhynchobdel 30 72 16

lida) 6 3
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Erpobdellidae 63 41 13

(Arhynchobdellida) 6 3
Hirudinidae 3

(Arhynchobdellida) 6 3
Tubificidae (Oligochaeta) 483 912 573 9 1
Lumbriculidae (Oligochaeta) 59 22 36 5 1
Enchytraeidae (Oligochaeta) 12 29 10 1
Propappidae (Oligochaeta) 1 8 1
Naididae (Oligochaeta) 14 8 1
Haplotaxidae (Oligochaeta) 1 1 5 1
Lymnaeidae (Gastropoda) 98 86 6 3
Planorbidae (Gastropoda) 279 7 3
Lynceidae (Diplostraca) 781 - -
Ostracoda 21 8 2
Nematoda 11

Turbellaria 1000 4 6

a)

b)

Table 2. Total abundance of individuals per family represented in a studied lakes with tolerance scores
(see text for more details on tolerance). The last for taxon did not identified at family level and three

taxon did not used in calculation of biotic indices due to absence of reference to their tolerance values.

Family Biotic Index — FBI = Zx"t" where X is the number of individuals in the i taxon, ti is

1
n

the tolerance (to organic pollution or other stress) value of the taxon i, and n is the total
number of organisms in the sample. Tolerance values for each family is predetermined from
the literature [16]. As the proportion of tolerant taxa is increasing, the value of FBI is also
increasing indicating more stressful environment.

ti

Biological Monitoring Working Party — BMWP=t; and Average Score Per Taxon — ASPT = =

n

(in later case n indicates total number of families. Both this indices provide information on the
community sensitivity to the organic pollution of the lake. Higher indices indicate lower
pollution level if the tolerance values are higher in concert with taxon sensitivity.

Taxa Richness - TR is a total number of taxa (families in our case). This index shows the
health of the ecosystem by means of the taxonomic richness. Higher TR — higher the

ecosystem health or resilience.
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d) The Ephemeroptera, Plecoptera, and Trichoptera — EPT index represents the total number of
families represented in the ecosystem. As these taxa are considered as sensitive to stressful
environment, then the higher score of the index indicate less disturbed environment.

e) Ratio of EPT to Chironomidae — EPT/C=EPTan/Chironimdaean. As the EPT groups are
sensitive to water disturbance while chironomids are considered as tolerant, then this ratio
indicates the balance and health of the ecosystem. l.e. higher the index, more health and
balanced the ecosystem is.

f) Percent contribution of dominant family — DF is the measure of the relative abundance of
dominant family. Higher proportion of dominant family indicates less evenness of ecosystem
diversity and could be interpreted as an effect of disturbance.

Some of these indices (FBI and BMWP/ASPT) indicate how “clean” the water is by means of
organic pollution while other do not bear any meaning when used separately, however could
provide important insights if compared among the ecosystems or among the periods of time. The
tolerance values were assigned to each taxon according to [16,17]. Worth to note, that these
values are different for FBI and BMWP indices (Table 2).

Results and Discussion

The diversity of benthic invertebrates in Madatapa, Khanchali and Bughdasheni

In total more than 14000 individuals, representing 35 families were sampled (not included
families of Nematoda, Ostracoda and Turbellaria). The most diverse taxon is Diptera (8 families)
following by Trichoptera and Oligochaeta (6-6 families respectively). The most abundant
families are Gammaridae (37%), Chironomidae (16%) and Tubificidae (14%) accounting 67% in
total. However, lakes are different with this respect. In Madatapa the dominant family is
Chironomidae while in remaining two lakes Gammaridae is predominating (Table 2; Fig. 2). In
part of samples the abundance of Gammaridae was very high (more then 1000) and such cases
only a truncated number (1000) were used. Hence, the actual proportion of Gammaridae could be
higher which is especially true for Bughdasheni Lake. Compared to literature data [9],
representatives of Ephemeroptera and Plecoptera were not found in our sample. In case of
Plecoptera this was expected as plecopterans are usually associated with lentic waters [18] and
the reporting of these insects in [9] may reflect the samples collected in a points were rivers
confluence to the lakes. Unfortunately, details of sampling area are not provided in the referred
article, while we have both taxa sampled from the rivers related to the studied lakes (our
unpublished data). In contrast, we have collected a number of families do not known before
(Table 2).
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Figure 2. Bars showing the abundance proportion of
dominant families in each lake. Length of vertical axis
represents the total abundance (100%). Note that gray
part of the bar for Khanchali Lake represents the

second dominant family Tubificidae (Oligochaeta)

Absence of these families in the [9] seems
to be an sampling artifact as these animals
are usually occurring in natural lake
ecosystems worldwide [19]. Our data could
not be readily compared to those provided
by [9] as the sampling techniques used by
these authors are not known. However,
there are some apparent differences. l.e. if
the representatives of Mollusca was a
dominant in all the studied lakes in [9],
they are only in minority in our data (Fig.
3).
(Diplostraca) was not recorded during the

In addition, the family Lynceidae

previous study while they are quite

abundant (up to 15%) in our samples from

the Lake Madatapa. Such kind of differences could not be ascribed only to probable sampling

differences, but also indicates significant changes of the community composition during the two

sampling occasion (1959 and 2013-2015).

60%

40%

20%

0%

45%

30%

15%

0%

Figure 3. Proportions of some taxa in Madatapa (left panel) and Khanchali lakes in [9] (gray bars) and our

data (black bars). Only taxa recorded in both studies are shown.

An assessment of the conditions of studied lakes

Family Biotic index (FBI) is highest in Madatapa Lake followed by Bughdasheni and Khanchali

lakes respectively (Table 3). According to [16] the values of FBI (<5) indicate that the water
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quality is fairly good in

Lake FBI BMWP ASPT TR EPT EPT/C DF
Bughdasheni and

Madatafa 6.7 120 38 31 06 0.01 1
Khanchali 4.1 87 38 25 25 0.2 0
Bughdasheni 4.7 58 3.6 19 0.1 0.02 1

Khanchali lakes indicating
to some organic pollution.

In  contrast, Madatapa

Table 3. Values of indices characterizing the ecosystem health and Lake has shown
diversity in studied lakes. significant organic
pollution based on FBI value (>5). At current, the bordering area of Madatapa Lake is
extensively used for grazing (sheep and cattle) and drainage waters are caring large amount of
nutrients every year. This could at least partly explain why Madatapa may experience higher
nutrient loads than Bughdasheni or Khanchali. In contrast, the difference in FBI values between
the later two lakes is not very intuitive to explain. In other hand, Khanchali were frequently
empted, which could be reflected in the amount of nutrients as well as in community
composition. Similar to FBI index, BMWP and ASPT indices showed that Madatapa and
Khanchali are less loaded with organic pollution than Bughdasheni. Although the values of
ASPT are less than 4 indicating a sever organic pollution [16]. Nevertheless, these indices is
depending on the number of taxa and is increasing even when the number of pollution tolerant
taxa increases. Hence, the comparison between lakes is less informative, and it should be used in
temporal comparisons (i.e. between time lags).
The diversity of families (TR index) in contrast is highest in Madatapa Lake followed by
Khanchali and Bughdasheni. Higher diversity means more resilience of the ecosystem and less
influence of stress factors. However, this could not be considered in abstractions, as other factors
may be responsible for the diversity of taxa. E.g., Madatapa Lake is almost two times larger than
Khanchali Lake and 16 times larger than Bughdasheni. Indeed, 96% of family level diversity
variation is successfully explaining by the available surface area (least square regression,
p<0.001). This means that family level diversity in studied lakes is strongly affected by the
available area which is in concordance with the theory of species-area relationship [20].
The absence of Ephemeroptera/Plecoptera complexes in the studied lakes could be ascribed as to
high level of pollution as well as the characteristics of the lake. In particular, absence of
ephemeropterans seems to be mainly due to excess of organic pollution as these animals are
normally met in lakes [21] and was also known from Madatapa and Khanchali [9]. In contrast,
the absence of plecopterans, could be due to the excess pollution or due to the unsuitability of
this lake ecosystems in general [18]. Accordingly, EPT and EPT/C indices calculated without

these taxa may not be meaningful as is based on only the diversity of trichopterans, however the
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later index showing the strength of the balance between most sensitive (Trichoptera) and most
tolerant (Chironomidae) taxa in an ecosystem. Since the value of EPT/C could actually exceed 1,
the obtained results are too low indicating strong imbalance in the studied ecosystems. This view
is also supported by the DF index, which shows the percentage of dominant taxa (Fig. 3). In
Madatapa and Bughdasheni, the dominant family, Chironomidae and Gammaridae accounts more
than 50 percent of total abundance respectively. Relatively low percentage of dominant family
(Gammaridae) in Khnachali Lake is due to high density of Tubificidae (Oligochaeta) that also
accounts about 20% of total density. As a whole these two families represents ca. 40% of total
diversity.

Conclusion

Since 2011 all three studied lakes represents the part of Javakheti protected areas however the
anthropogenic pressure is still evident there. This is mainly due to highly polluted drainage and
waste waters carring large amount of organic materials in the lakes. All the area around the lakes
is used extensively for agricultural purpose or cattle and sheep grazing in spite of the protected
status. This kind of disturbance is especially strong in Madatapa Lake. Since all the lakes are
very shallow, the effect of nutrient load could be significant in a short term. As a result
eutrophication rate is very high in all studied lakes which is affecting the composition of local
communities and ecosystem functioning. This is supported by the significantly low number of
sensitive taxa in all studied lakes (Fig. 4).

Another factor the effect of which is not yet well known is the invasion of Gibel carp (Carassius
gibelio) in all freshwater systems of Georgia [22]. This fish is known to affect strongly the lake
ecosystems in many ways [23, 24]. Gibel carp is only fish and very abundant in Madatapa Lake
while it is very rare in Khanchali and its relative abundance is moderate in Bughdasheni [26, own
unpublished data].

Madatapa is big lake, free with other fish species and with abundance of feeding resource. In
relation to other factors, the invasive population of gibel carp can significantly affect the
community composition of lake ecosystems and support the eutrophication processes. Indeed,
Madatapa and Bughdasheni lakes in which the gibel carp population is relatively large, the level
of organic pollution and ecosystem stability is lower based on the analyses of invertebrate
communities.

Such conclusion and others reported here, however, is only a preliminary and further research
and monitoring is needed to evaluate the ecosystem dynamics and disentangle most significant

factors affecting these lake ecosystems.
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Figure 4. The frequency of families according to their tolerance values. This graph is based on
data provided in table 2.
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Abstract
Updated species list of genus Cryptocephalus Muller, 1774 is provided, thus 42 species has been

recorded from Georgia so far.

Key words: Chryptocephalus, Chrysomelidae, Georgia

Leaf beetles (Coleoptera: Chrysomelidae) are one of the largest group of insects with up to
40.000 species described (Jolivet et al., 2009; Biondi and D’ Alessandro, 2012). First notes on the
fauna of leaf beetles of Georgia were published in 1878 (Shneider, Ledder, 1878). After 1988,
no new data was added to the leaf beetle fauna of Georgia except a few records provided in
Orlova-Bienkovskaja (2014). Eventually, a comprehensive synthesis revising and summarizing
the species diversity and distribution data of Georgian chrysomelids does not exist.

Genus - Cryptocephalus Muller, 1774

1. C. androgyne Marseul, 1875

Distribution: Mtskheta (Seperteladze, 1966) as caerulescens.

2. C. anticus Suffrian, 1848

Distribution: Plavi (Seperteladze, 1973) as octacosmus

3. C. apicalis Gebler, 1830

Distribution: River Tana canyon (Seperteladze, 1973)

4. C. bicolor Eschscholtz, 1818

Distribution: atskuri, Teliani, Lagodekhi (1973, 1983) as concinnus

5. C. bipunctatus (Linnaeus, 1758)

Distribution: Atskuri, Thilisi, SHavshvebi, Skra, Gorijvari, Mejvriskhevi (Seperteladze, 1966,
1973, 1983)

6. C. blandulus Harold, 1872

Distribution: Thilisi (Seperteladze, 1966 ).

7. C. chrysopus Gmelin, 1790

Distribution: Mtskheta, atskuri (Seperteladze, 1966, 1983)
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8. C. concolor Suffrian, 1847

Distribution: Abastumani, Adigeni, Akhaltsikhe, Akhalkalaki, Atskuri, Thilisi, lalguji, Sadakhlo,
Kojori, River Tana Canyon, Khrtsisi, Igoeti, Tkviavi, Karaleti, Khashuri surroundings,
Savshvebi, Mtskheta, Skra surroundings (Seperteladze, 1966, 1973, 1983).

9. C. connexus Olivier, 1807

Distribution: Atskuri, Thilisi, Noste, Imereti, Igoeti, Metekhi (Seperteladze, 1966, 1973, 1983).
10. C. cribratus Sffriran, 1847

Distribution: Thilisi, Sapara, Adigeni (1966, 1983).

11. C. cristula Dufour, 1843

Distribution: Abastumani, Vardzia, Kitsnisi, Tkviavi, Imereti, Mtskhetis Jvari, Goris Jvari,
Mejvriskhevi (Seperteladze, 1973, 1983).

12. C. duplicatus Suffrian, 1847

Distribution: Borjomi, Alazani (Orlova-Bienkowskaja, 2014)

13. C. elegantulus Gravenhorst, 1807

Distribution: Abastumani, Vardzia, Akhaltsikhe, Thilisi (Avchala) (Seperteladze, 1966, 1983)
14. C.ergenensis ergenensis Morawitz, 1863

Distribution: lalguji (Seperteladze, 1966), as georgicus.

15. C. exiguus Schneider, 1792

Distribution: Thilisi (Seperteladze, 1966).

16. C. flavipes Fabricius, 1781

Distribution: Atskuri, Akhaltsikhe, Thilisi, Betania, Kojori, Igoeti, Broli, Mejvriskhevi, Skra
surrounding (Seperteladze, 1966, 1973, 1983).

17. C. flexuosus Krynicki, 1834

Distribution: lalguji (Seperteladze, 1966).

18. C. frenatus Laicharting, 1781

Distribution: Thilisi (Seperteladze, 1966).

19. C. fulvus Goeze, 1777

Distribution: Thilisi (Seperteladze, 1966).

20. C. gamma Herrich-Schaffer, 1829

Distribution: lalguji, Skra surroundings (Seperteladze, 1966, 1973).

21. C.imperialis Laicharting, 1781

Distribution: Atskuri (Seperteladze, 1973, 1983).

22. C. janthinus Germar, 1824

Distribution: Karaleti, Kaspi surroundings, Mtkhetis Jvari (Seperteladze, 1973).
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23.  C. labiatus (Linnaeus, 1761)

Distribution: Thilisi, Mtskheta (Seperteladze, 1966).

24. C. lederi Weise, 1889

Distribution: Atskuri, Ertso (Seperteladze, 1973, 1983).

25. C. moraei (Linnaeus, 1758)

Distribution: Paravani, Atskuri, Kitsnisi, Imereti, Mtskhetis Jvari (Seperteladze, 1973, 1983).
26. C. ocellatus Drapiez, 1819

Distribution: Atskuri, Akhaltsikhe, Thilisi, Mtskheta, Tana canyon, Skra (Seperteladze, 1966,
1973, 1983).

27. C. octomaculatus Rossi, 1790

Distribution: Mejvriskhevi (Seperteladze, 1973).

28. C. octopunctatus (Scopoli, 1763)

Distribution: Akhaltsikhe (Seperteladze, 1973, 1983).

29. C. cribratus Sffrian, 1847

Distribution: Tana canyon (Seperteladze, 1973).

30. C. parvulus Muller, 1776

Distribution: Chiatura, Kojori, Teliani (Seperteladze, 1973).

31. C. populi Sffrian, 1848

Distribution: Adigeni, Tkviavi (Seperteladze, 1973, 1983).

32. C. prusias Sffrian, 1853

Distribution: Borjomi, Atskuri, Mtskheta (Seperteladze, 1973, 1983).

33. C. pusillus Fabricius, 1777

Distribution: Tkviavi, Mtskhetis Jvari, Goris Jvari (Seperteladze, 1973).

34. C. quadriguttatus Richter, 1820

Distribution: Akhalkalaki (Seperteladze, 1983)

35. C. quadripustulatus Gyllenhal, 1813

Distribution: Thilisi, Mtskheta (Seperteladze, 1966).

36. C. schaefferi Schrank, 1789

Distribution: Thilisi, Igoeti, Atskuri (Seperteladze, 1966, 1973, 1983).

37. C. sericeus (Linnaeus, 1758)

Distribution: Aspindza, Akhalkalaki, Atskuri, Kojori, Tabakhmela, Thilisi (Botanical GArden),
Mejvriskhevi, Abisi, Mtskhetis Jvari, Khashuri surroundings, Skra surroundings, Igoeti,
Akhalkalaki surroundings (Seperteladze, 1966, 1973, 1983).
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38. C. sexpunctatus (Linnaeus, 1758)
Distribution: Thilisi, Mtskheta (Seperteladze, 1966).
39. C. transcaucasicus Jacobson, 1898
Distribution: Abastumani (Seperteladze, 1983).

40. C. trapezensis (Tappes, 1871)

Distribution: Mtskheta (Seperteladze, 1966).

41. C. turcicus Sffrian, 1847

Distribution: Avchala (Seperteladze, 1973).

42. C.violaceus Laicharting, 1781

Distribution: Thilisi (Seperteladze, 1966).

Thus in the updated list of genus Cryptocephalus we got 42 species distributed in Georgia.
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Abstract. Estimation of high-mountain meadows soil’s fertility, needs complex investigation of all
components of those ecosystems and their interactions, moreover as known, the soil invertebrates affect directly on
plant productivity.

The aims of this work are to study a quantitative parity of dominant soil inhabitants in High-Mountainous
pastures of the South Caucasus and to define inhabitants’ roles in decomposition of plant resudes. Species
composition, horizontal and vertical distributions, seasonal dynamics were defined in soil layers by standard
methods used in soil zoology. A role of soil invertebrate-saprophages was shown in plant litter destruction processes,
in enhancement of biological cycle of high mountain ecosystems and in maintenance of soil natural fertility.
Furthermore, the work presents a study of trophic structures and estimation of saprophages role in soil biota. The
basic groups of High-Mountain meadows invertebrate-saprohages (millipedes, earthworms, caterpillars) were
determined. The results showed that in trophic structures of animals’ population of High-Mountainous pastures soil
saprophages made up 50-80 % and the basic stream of energy was directed through detrital food chains in a soil
cycle.

Key words: Makrofauna, saprophages, trophic chain, high-mountainous pastures, feeding
activity

INTRODUCTION

Pastures have always been and remain a national treasure of the Country and accounting for 85%

of all agricultural land, are the main fodder for animal husbandry.

Of paramount importance in sheep are grazing, because the diet of sheep grazing natural forage
for more than 70%. In addition, the vegetation of natural grazing land is home to numerous
species of growing medicinal herbs, honey and ornamental plants. This is the natural habitat and
food supply of many wild animals. Therefore, the problem of pasture are closely related to
pharmacology, beekeeping, tourism and hunting economy of the Republic, as well as the

organization of natural parks, reserves and sanctuaries.

The High Mountain ecosystems as a relatively simple structures are the most convenient and less
studied. This kind of simple structures ecosystems are formed in relatively small areas with
rather severe conditions for living organisms. At present under the assumption of ecological
changes caused by global warming and human impact, study of high mountain ecosystems and
facilitating its maximal development is one of the most actual scientific problems. In high
mountain regions of Georgia livestock farming is main agricultural branch. Stability of structure
of soil mezofauna greatly depends on loading of pastures. Excessive overloading of pastures
often leads to unrecoverable results, which is revealed in tamping and packing of soil and

destruction of plant cover. All those events cause withdrawing of important species actively
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involved in soil forming processes from faunistic complex. Estimation of primary productivity of
high mountain meadows needs complex investigation of all components of those ecosystems and

their interactions, moreover soil invertebrates affect directly on plant productivity.

Soil invertebrates appear as bioindicators of soil state and so, we consider that study of
mezofauna structure of high mountain soils and estimation of their role in trophic chain should
be the most effective method of ecological monitoring of such type ecosystems. Their role in
mixing of various soil layers, in increasing of water flowing and aeration, in improvement of its
physical and chemical characteristics and in enrichment of organic matter with products of their
vital activity is significant. Representatives of mezofauna also play a role of saprophage-
humificators and take active part in bringing organic compounds of plant litter into deep layers
of soil and in enrichment of soil mineral horizon, which leads to deepening of its profile and its
formation. Invertebrate-saprophages release energy and nutrient elements accumulated by green
plants. Saprophytic complex of soil inhabitants is the basic group, which action determines the
rate of biological cycle and the level of primary productivity, and what is essential, as sensitive

indicator of soil regime they may be used for soil diagnostics.

Grassy cover basically presented by forb-legume-cereal grassy cover [1]. The underlying rock is
alluvial herbaceous-sandy. The cover includes herbs and forbs. The thickness of the litter is 1 to
2cm. The soil is medium loamy, fairly wet and poorly structured. Occasionally, there occur

stones. The humidity of the soil increases with depth.

The aim of this work is to study the quantitative parity of diplopods on High-Mountainous
pastures of East Georgia and their role in decomposition and mineralization of plant is urgent.
For this goal we have planned the following tasks:

» To study specific composition of soil inhabitants of high mountain meadows.
» To study vertical distribution of millipedes in the soil layers.
» To study feeding activity of millipedes in various habitats habitats.

It is known that soil mesofauna is one of the most sensitive bioindicators of soil regime and its
state.

Hence, the study of high mountain meadows’ soil fauna, its structural composition and
quantitative estimation of participation of these animals in a trophic chain is the best and the
most effective for ecological monitoring of such type ecosystems.

To study distribution of invertebrate-saprophages in soil, their structure, participation in

destructive processes of plant cover and their role in improvement of soil structure, enables us to
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work out necessary recommendations for regulation of loading of this type pastures, for survival
of beneficial representatives of soil fauna and for maintenance of natural fertility of high

mountain meadows.

MATERIAL AND METHOD
To study the species composition, distribution and trophic structure of soil inhabitants of high
mountain meadows the standard methods applied in soil zoology were used [2].

Determination of parameters of nutritional activity of invertebrate-saprophages carried out by

gravimetric [3] method.

To study specific composition of soil inhabitants of high mountain meadows, their distribution
and trophic structure standard methods applied in soil zoology was used. Study and complex
research of high-mountainous ecosystems and the components, their interaction were studied by

standard methods of soil zoology [4]. Traps were used for definition of dominant species.

Material was gathered in the East Georgian High Mountain reagons on 1600-2400 m a.s.l. On

each regions we chosed some plots. The distance between plots was 1-1,5 km. The territory
represents a pasture with an intensive sheep graze. The registration of large invertebrates were
provided with a standard method of digging up with the follow-up manual soil sieft [4]. A probe

size was 50x50 cm.

During the manual soil sifting procedures the following groups of mesofauna: earth warms,
millipedes, insects and molluscs were found in the experimental plots, namly: Diplopods -
Anuroleptophyllum caucasicum Attems, 1901 from Tsalka-Dmanisi Highlands, Megaphyllum
brachyurum, Attems, 1899 — this species was find on three habitats: Stephantsminda Region,
Cross Pass and in Thilisi Suburbs (River Vere Gorge), Julus sp. and Brachydesmus ferrugineus
Lohmander, 1936; Oniscoidea - Parcilisticus sp., Trachelipus Budde-Lund, 1908,
Armadillidium Latreille, 1804 and Dermaptera - Anechura bipunctata Fabricius. All of these
animals was find in the Stephantsminda region (Alpine zone).

The investigated species are phytosaprophages and belong toa terrestrial plant remains

consumers group.

In each plote registration was carried out in the following terms: June, October, May and July.
The depth of the soil is up to 50cm. In each layer the amount and biomasses of invertebrates

were calculated.

Biomass identification was estimated by a weight of a fixed individual.
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RESULTS
The saprophages in Tsalka region are mainly represented by a large amount of moisture-loving

earthworms species - Dendrobaena alpina alpina, D. veneta and D. schemachaensis [5].

Among millipedes dominated diplopods were presented with one species of the family Julidae:

Anuroleptophyllum caucasicum, Attems, 1901.

Researches clearly showed a leading position of earthworms both in ennobled and depression
plots. But it should be noted that in depression a number of mesofauna representatives was
several times less in comparison with raised plots. In our opinion the reduced number was caused
by higher humidity of soil that was proved by presence of hygrophilous kinds of mesofauna, such

as earthworms and by complete absence of steppe kind Nicodrilus jassyensis on the plot [5].

Soil mesofauna structure stability greatly depends on pasture loading. An excessive overloading
of pastures often leads to unrecoverable results which can be revealed with tamping and packing
of soil and destruction of plant cover. All these events cause withdrawal of important species

actively involved in soil forming processes from faunistic complex.

In the third plot with the highest population of invertebrates, millipedes made 50.6 % from an
aggregate number. The abundance of earthworms held — 31.4% and insects - only 18%. In the
first plot the quantity of earthworms contained 50%, but their absolute quantity was 1.5 times

more in comparison with the third plot.

The depth of soil mesofauna occurrence was 50 cm in all three plots. The most populated were
upper soil horizons, up to 30 cm and had been some species of weevils and larvae of lamellicorn

beetles who had met deeper.

DISSCUSION
Estimation of high mountain meadows’ primary productivity needs a complex investigation of all
components of the ecosystems and their interactions, moreover it’s known that soil invertebrates

affect directly on plant productivity.

Each organism in the soil plays an important role. When mixing the soil, the large organisms
bring material to smaller organisms. The larger organisms in the soil shred dead leaves and
stems. This stimulates cycling of nutrients. The larger soil fauna or mesofauna include
earthworms, termites, pseudoscorpions, micro-spiders, millipedes, ants, beetles, mites, springtails
and etc. The food web is therefore quick to respond when food sources are available and

moisture and temperature conditions are good.
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High indicators of an invertebrates biomass on the third plot differs. The basic part of a biomass
of animals was made by diplopods, which dominated on quntitative on this plot. Their biomass
exceeds 65% of all biomass of animals of this site whereas the biomass of earthworms makes
23% from the general biomass of invertebrates of the third plot and insects of 9 %. The third
site differed on a biomass shells, which reaches 42 g/m? - 2.5% from the general biomass of

invertebrates.

Among the investigated plots the third one was with the most densely populated by invertebrates,
namely - millipedes made 50.6% from an aggregate number. The second place in abundance held
earthworms — 31.4% and insects - only 18%. In the first plot the quantity of earthworms
contained 50 %, but their absolute quantity was 1.5 times more in comparison with the third plot.

Seasonal dynamics of millipedes’ quantity Anuroleptophyllum caucasicum in all plots are shown

on Fig. 1.
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Fig.1. The Seasonal dynamic of Anuroleptophyllum caucasicum

The sharp fluctuations of the number of these animals are clearly observed. In the second plot
during the summer there was a mass destruction of millipedes it had been caused by an
abundance of precipitations in the form of hailstones and low temperatures; thus, in autumn in
the second plot their number was practically leveled to zero. In May in all three plots the
percentage parity was almost identical and fluctuated from 12 to 17%. It is necessary to consider
the big seasonal fluctuations of these representatives of saprophages during a quantitative

estimation of their activity in destruction processes.

In trophic structure of mesofauna complexes prevalence of sarpophages is obviously expressed.
Earthworms, millipedes are the active destroyers of the plant remains. Naturally, in meadow soils
the basic food resource for these saprophages is the remains of roots, and for millipedes -

decaying parts of plants. Among larvae also there were representatives of saprophytic complex,
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namely — larvae of lamellicorn bugs. In investigated pasturage plots there is a considerable
quantity of bugs-earth-boring dung beetles. They were especially numerous in the first and

second plots.

The grouping of phytophages in meadow soils of the observable area was presented by
representatives of dominating genera of weevil’s larvae Adelognatha and Phanerognatha,
darkling beetles - Cylinndritonus brevicolis, carabid beetles - Carabus maurus, C. adamsi, and

larvae elaterids - Selatosomus latus, Agriotes obscures, etc.

The complex of predators is presented by representatives of genera Clivina, Carabus,

Notiophilus, etc., and also larvae dipterans etc.

The quantity of saprophages in all three plots makes more than 80 % from total mesofauna (Fig.
2).
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Fig. 2. Dominant groups trophic structure on research plots

The results showed that in trophic structures of soil inhabitants’ the soil saprophages made up 50-
80 % and the basic stream of energy were directed through detrital food chains in a soil of high

mountainous ecosystems.
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3993OM3MO300 M 300090vgds - 0,00001 dy/ew -Bg - 61,11 % -om, 0,0001 dy/c»
- 36,67 %-om, 0,001 dp/e» - 1,67 %-00.

Bggbo 9mbs398900L dobgzom 39MTgEHMobol Lbgoslbgs 3mb3gb@®Msgool dods®o
L53MBEGHMMEM FMEML3gd0L BHYBT BMBGIBHIDIO0 2O30EII0? ISBOIMOO 5605b.
B9MIPEHL  goskbos  OMamOE  0630006M9d0L,  SB939g  399dBH039d0L  MbsMo. BB
RMLBIEGIBIOOL gl »30L9ds  3999FBHM0bol dodsmo in vivo Tgodergds X9BIGMYwo
3990l OHBOLEHIBEHIPMBOL gOH0-gOHO Fodmd[3930 0gml. gmemsdzowo s Lba.
[10] 396®3g@®0obols 0o  FMrls3gdol  5Q83EsE0sL domo bbwmwol odomemo
0909500396030 (3300009090 )3530069d96.

39639BHcM0bol 08sOmm, Lo3MBEHMMEMbMb FgsMgdom MBOHM FMIBMB0SMY 501056
396390090000 0635060900 IMEMl3900L BB BMLRBIGHIDYd0. 93 Fgdmbgzggzsdo
50060369dMm@©s FbmermE 06300060930l 3OmEgbo  (EbOowo 1). s35LMmsb, Mg WROM
Q0505 IMYls3030000L 3Mb396GO (309, F0m MFBOM Fooe0s 063030MdOL baMolbo.
0@ IOGHMMSd0  36MmdO0  FogBHos, MM Lbbgoolbgs GHmJum3sb@dgdo, dso dmGol
dmML3ME0Y00,  2530Wgd0m  9BIJGHMO0  5M0SD  Idso  3Mmb396EGMSE0gd0m
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9dd99dobol. domowo 3mbigbB®mo300l MM obobo dgodwrgds sowgdmb dmddg
56930 s 9909y30EHM™b 9mddgqds [14], b Joseo MBom FHMJLo3sbEHol Bgdmddgwogdol
0909290 $9gOHIGBEHTS WSOONMHMOS S 9dEH03MIOL (33¢00gd9d0L MBsMO O™
[15]. ©50635B06gme dmermlizaddo  3m3gmbGsBol 439y ©om®393oL s LHMox
9090bsMmgMdsL, LEGHbohgb3M s Lbg. 51939 939380609096 BHMJLOIBEJOOL odow
©MHoL [16] .

51336900

LobomgbGo A 3MEOEO 39639GHMobo, Gmdgwos 90939036905
B906™EHMJL0396GHIO0L XeMBL s JOMOMOEIE SbOLOsMYOL 39MH0BIMOME ©s (36L-bY
dmgd9ggdol bs®o, dmerg3we mbyby, 3903956009d0m 0b35H0Mgd)emo Planorbis -

ol 23900l 33930l BwYEg BMLBREIHIODY 8mddggdol 3HgbgbE0sls 53:5053693L.

3065056  39M5BoBo s  BsL3obdgeo  HomBmoygbl  gMo  doosh  LolLEgdsl,
396393®0bo  Gg0dwgds  gobgobowmo  s6Ms FbmwmE  InWMLZMEOEYMO, M3
396O3560M3000wo 603009MHgds3. 9356005 in vivo FgMBgmeo 0dbsl 30MgEMmMoOol
olgmo EMHBYd0, OHMIYd0E J0TsMMMEo 046905 35MDoGOL Bogmoggdsms (330l
(@500 mE0ol dobo 3603369 mzs60 3mA3MBIBEHOL BB BMLRBIEGIBIL sJEH03MdOL)

39993939000 ©MM3930L5396 > B0  9E0dobs3zoolzgh; MEbsw LobGHYIgdbBy o
39M99mbg Bg0mddggds 30 0603993599 046905 oyzs60o.
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Influence of the molluscicide permethrin on the activity of alkaline phosphatases of
the mollusc genus Planorbis

Ts.Lomidze, K.Nikolaishvili

Summary

In vitro influence of the low doses (0,00001, 0,0001 oo 0,001 mg/l) of synthesized molluscicide
permethrin on the activity of alkaline phosphatases of the mollusc genus Planorbis has been
studied. Alkaline phosphatases of the tested mollusks revealed resistance to the given doses of
permethrin (retained inhibiting and activating abilities). Alkaline phosphatases of cercaria-
infested mollusks were rather sensitive to the applied doses of molluscicide. Permethrin revealed
only inhibiting effect on the latter. Moreover, the inverse proportional relation between enzyme’s
activity and molluscicide concentration was mentioned. As a parasite and host represent an
interdependent system, permethrin in relation with alkaline phosphatase may be considered not
only as molluscicide, but as cercaricide substance, as well.
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Vermitechnologies in Belarus

Svetlana Maksimova
State Scientific & Production Amalgamation “Scientific and practical center of the National Academy of
Sciences of Belarus for biological resources”, Minsk 220072, Belarus
soilzool@biobel.bas-net.by

Abstract

The article content information about stages of vermitechnology development in Belarus. Results of
researches on agroeconomic efficiency of application of biohumus and liquid biohumus in the intensive
agriculture, recommended dose of entering biohumus and liquid biohumus at cultivation of various
agricultural crops are brought. The article content information about use of flour from dry tiger worms.

Key Words. Earthworms, vermitechnology, vemicomposting, biohumus, Agriculture, E. foetida.

The role of earthworms in the development of the physico-chemical and biological properties of
soil and soil fertility is considerable and well-known. One of the important effects of earthworms
is the production of large amounts of faeces or casts. Earthworm casts are the pool of
concentrated nutrients. The content of total nitrogen, phosphorus, potassium and sodium are at a
higher level in casts that in the surrounding soil. Vermitechnology (vermicomposting and
vermiculture) is a biotechnical process in which earthworms are used to transform organic
residues into more humified materials. Vermicomposting, the breakdown of organic wastes by
earthworms, has become increasingly popular in recent years and there has been considerable
commercialization of the process. In contrast with other traditional processes of utilization of
organic wastes, vermicomposting takes advantages of the biological capabilities of earthworms
and their activities to enhance the aerobic microbial decomposition of organic materials.

Vermicomposting of agricultural and industrial wastes is not a traditional practice in Belarus.
Now we have about 15 private vermifarms which are produced biohumus and vermiculture. We
use in the vermitechnologies Eisenia foetida (Savigny, 1826) (the tiger or brandling worm). It is
word-wide species of earthworms. It has very high reproductive potential, has wide range of
temperature tolerance and is less sensitive to density pressure. We practiced selecting breeding of
E. foetida and in 2007 till 2009 the main ecological production characteristics of several
populations of brandling worms from different landscapes of Byelorussian regions were studied:
number of cocoons, obtaining from every specimen of a worm in a week; collumelar weight:
number of young worms in cocoon; time of cocoon incubation and so on. The “Staratel “(Gold-
Digger) (Russian technological line) was used as a control variant. We used molecular- genetic
method and cluster analysis. On the base of our investigation we had developed patented strain
(new technological line). It is adapted to climate conditions in our country. It is named
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“Byelorussian ploughman”. Economical estimation of Byelorussian line testifies that it is more
advisable to use this line for vermitechnology than the other technological lines.

The experimental design of our investigations is to work out different vermitechnologies of
processing and utilization of organic wastes.

Almost any agricultural, urban or industrial organic wastes can be used for vermicomposting, but
some may need form of preprocessing to make them acceptable to earthworms. Such preliminary
treatments can involve washing, precomposting, macerating or mixing. Systems of
vermicomposting include: outdoor or indoor windrows, wedge systems or indoor batch systems.
We use outdoor ground beds. The soil type, pH, organic matter content, soil moisture and any
physical and chemical factors can act as limiting factors for earthworm survival. The processing
of organic wastes be earthworms occurs most rapidly at temperatures between 15° C and 25° C
and at moisture contents of 65 — 70%. The earthworms are also sensitive to certain conditions in
the wastes. In particular, earthworms are very sensitive to ammonia (not more that 0.5 mg of
ammonia per gram) and salts (not more than 0.5 %). In our investigation the content of ammonia
was <0.5 mg/g and the content of salts was < 0.5 %. One of the most important characteristics of
substrates supporting earthworm growth is the C/N ratio. The carbon to nitrogen (C:N) ration
was 20 good bulking characteristics (because of high straw content). In our investigations we
found that 70-75 % moisture contents produced the best growth and reproductive response.
Worms can survive in a pH range of 5 to 9 (Edwards, 1998). Our investigations showed that the
range pH of 6.5-7.2 was optimum. E. foetida reproduced very quickly. Our population doubled
every 50-60 days, but only under optimum conditions. The density of population was 1 kg/m2. To
our mind, it is optimum density for reproduction. E. foetida produced 8 cocoons per earthworm
per week (25 young earthworms).

We used several types of wastes: agricultural, trade and municipal. They are: cattle manure, pig
manure, horse manure, poultry manure, rabbit manure, plant residues, beer pellet, sewage
sediments, paper, leaves, and grass. No mortality of earthworms was observed in any substrates.
Total earthworm biomass increased in all substrates. Maximal number of clitellated earthworms
was observed between the second and third months in all substrates.

Biohumus is structured, uniform, stable and aggregated particles of humified organic materials,
with excellent porosity, aeration and water-holding capacity, rich in available nutrients,
hormones, enzymes and microbial populations. The chemical composition of initial substrates
and obtained biohumus were determined. Nutrients in biohumus were much higher than either

ordinary garden soil and ordinary compost. Biohumus had higher N, P, K, Ca, Mg values than
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compost. pH of biohumus was 7.1. The chemical characteristics of biohumus were presented in

Chemical characteristics of cattle manure-based biohumus

Table 1
Parameter Value

1. Total nitrogen (%) 1.9

2. Phosphorus (%) 0.48
3. Potassium (%) 0.87
4. Calcium (%) 4.20
5. Magnesium (mg-* g-1) 0.60
6. Copper (mg-* g-1) 29.8
7. Zinc (mg-* g-1) 317
8. pH 7.1

The effect of biohumus (vermicompost) has been assessed on celery, rape and cabbage
production. Such criteria as germination success, survivability, biomass, content of vitamin C,
calcium have been studied. We used a range of pig, poultry or cattle-based biohumus. Our
product had a fine particulate structure, good water-holding capacity, high microbial activity and
contained nutrients in a form ready available for plant uptake. The chemical nutrient contents of
biohumus depended on material from which it is processed. But it contains the necessary
elements for plants. Biohumus produces the highest economic efficiency in covered soils; its
application means a higher output from an unit of area. Biohumus is the best imaginable soil for
greenhouses or house plants, as well as gardening and farming. We use biohumus as a potting
soil, as a planting soil for trees, vegetables, shrubs, and flowers. Also it may be used as a mulch.
Biohumus increases soil fertility.

We worked out technology of getting new humic liquid fertilizer using biohumus. It includes a
complex of biologically active components in addition to the humic substances. The preparation
(tradename “BioGum”) includes humates and fulvates Na and K, amino acids, vitamins,
phytohormones. The preparation improved seed germination; enhanced the growth of root
systems: decreased the vegetative period by 2 -3 weeks and content of nitrates: increased the
tolerance to diseases.

The distinctive feature of present days is the increased interest to earthworms as to a unique
source of biologically active substances. We carried out experiences with use of biohumus as

biologically active addition for poultry fodder at private farm “AgroVermi”. The experimental
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design of our investigation was to work out the new mixed fodder. Our investigations were done
in 3 replications. The main statistical calculations were carried out with help supplement
Microsoft Office Excel 2007 and program package STATISTICA 6.0. The dose of biohumus
with remains of worms and cocoons was 10 g to one hen per day. The hens ate biohumus very
well. The use of such addition increased poultry productivity on 9.4 %. We added to the fodder
of one-day chickens brandling worms (1.5 %). There were 2 groups of chickens: 50 heads in both
— control and test ones. The alive weight of a chicken was 38+0.3 g. After experiment (60 days)
we observed the increase in alive weight of the chickens in the test group — 25.1 % against 14.7
in control group. The chickens in test group looked more healthy and lively. Our results showed
that biohumus and worms as animal protein addition to fodder allow increasing the effectiveness
of fodder use.

Flour from dry tiger worms is the crumbly (or granulated) mass of gray color with an odor of
meat and bone flour. Chemical composition of flour from dry tiger worms disposes in Tables 2
and 3. Analyses were done with help photometer photoelectric KFK-3 and photometer
photoelectric flaming PFM.

Chemical composition of flour from dry tiger worms

Table 2

Components % of dry mass
1 2
Ashes 11.6
Nitrogen 115
Phosphorus 0.32

mg/g of dry mass
Potassium 16.6
Sodium 7.9
Calcium 6.9.
Magnesium 2.8

mg/kg of dry mass
Iron 1415
Zinc 168.0
Copper 62.4
Manganese 71.1

Flour from dry tiger worms (% /100 g of aero-dry mass) contains:
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-H20- 8-9%;

- proteins - 72 %;

- fats - 10,1 %j;

There are data on food value and amino acid composition of flour from dry tiger worms in
comparison with other flour (Tables 3 and 4). Analyses of amino acid composition were done
with help method of ionic-change chromatography with help machine model VEZHH- MC/MC.

Comparison of food value of flour of different origin (in 100 g)

Table 3
Composition,% Worm flour Meat flour Fish Soy-bean
flour protein Dry yeast
(concentr.)

Dry matter 90,0 91.0 93.0 89.0 92.0
Fat 11.1 9.0 7.0 2.0 1.0
Protein 71.1 62.0 63.0 44.0 42.0
Ash 6.1 20.4 19.1 6.2 6.0

Amino acid composition (%) of different protein sources

Table 4
Amino acids ~ Worm flour  Fish flour Meat flour Casein Soy-bean
protein

Asparagine 12,2 12,3 11,9 7.2 7.5
Glutamine 17.8 21.3 22.6 22.3 9.8
Serine 8.7 6.6 6.1 6.7 9.1
Glycine 14.1 8.7 9.2 4.4 7.1
Histidine 4.3 2.9 3.9 2.9 2.8
Threonine 8.2 3.7 7.1 6.2 4.4
Alanine 9.8 10.1 10.3 4.9 7.4
Proline 11.2 6.8 8.4 14.5 5.6
Tyrosine 4.1 3.2 3.4 3.8 1.3
Valine 6.9 7.3 7.2 7.6 5.4
Methionine 4.5 3.9 3.4 2.7 -
Isoleucine 4.1 55 5.8 4.7 5.6
Leucine 8.8 11.6 12.1 10.8 7.4
Phenylalanine 2.9 4.7 5.6 4.7 1.2
Lysine 9.2 10.7 10.7 4.8 6.4
Tryptophan 8.6 8.7 6.6 - -
Arginine 8.1 6.2 6.6 - 6.2
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Flour from worms is a high quality of source of animal protein. Our investigations clearly
indicated its efficiency in replacing fish flour and meat-bone flour in poultry, pig and fish feeds.
Thus, vermitechnology is new direction of agriculture development in Belarus. We produce
biohumus and earthworm biomass. Biohumus is natural, highly effective, ecological pure,
biological active, complex, balance, humic, organic fertilizer for all plant species. It hasn’t
pathogenic fauna and helmint eggs. It hasn’t harmful substances. It hasn’t heavy metals and
radionuclides. It doesn’t contain weed seeds. These advantages allow to decrease the number of
nitrites and nitrates and to prevent the entrance of harmful substances to the plants. Thanks to this
fact, we can get health, ecological pure and qualitative foods with long keeping term for child
and dietetic nutrition.

Vermitechnologies in Belarus

Svetlana Maksimova
Summary
Vermitechnology (vermicomposting and vermiculture) is a biotechnical process in which

earthworms are used to transform organic residues into more humified materials.
Vermicomposting of agricultural and industrial wastes is not a traditional practice in Belarus.

We use in the vermin technologies Eisenia foetida (Savigny, 1826) (the tiger or brandling worm).
It is word-wide species of earthworms. It has very high reproductive potential, has wide range of
temperature tolerance and is less sensitive to density pressure.

We use outdoor ground beds. The soil type, pH, organic matter content, soil moisture and any
physical and chemical factors can act as limiting factors for earthworm survival. The processing
of organic wastes be earthworms occurs most rapidly at temperatures between 15° C and 25° C
and at moisture contents of 65 — 70 %. The earthworms are also sensitive to certain conditions in
the wastes. In particular, earthworms are very sensitive to ammonia (not more that 0.5 mg of
ammonia per gram) and salts (not more than 0.5 %). In our investigation the content of ammonia
was <0.5 mg/g and the content of salts was < 0.5 %. One of the most important characteristics of
substrates supporting earthworm growth is the C/N ratio. The carbon to nitrogen (C*N) ration
was 20 good bulking characteristics (because of high straw content). In our investigations we
found that 70-75 % moisture contents produced the best growth and reproductive response.
Worms can survive in a pH range of 5 to 9 (Edwards, 1998). Our investigations showed that the
range pH of 6.5-7.2 was optimum.

Our final product after vermicomposting had a fine particulate structure, good water-holding

capacity, high microbial activity and contained nutrients in a form ready available for plant
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uptake. The chemical nutrient contents of biohumus depended on material from which it is
processed. But it contains the necessary elements for plants.

We worked out technology of getting new humic liquid fertilizer using biohumus. It includes a
complex of biologically active components in addition to the humic substances. The preparation
(tradename “BioGum”) includes humates and fulvates Na and K, aminoacids, vitamins,
phytohormones. The preparation improved seed germination; enhanced the growth of root
systems: decreased the vegetative period by 2 -3 weeks and content of nitrates: increased the
tolerance to diseases.

Flour from worms is a high quality of source of animal protein. Our investigations clearly
indicated its efficiency in replacing fish flour and meat-bone flour in poultry, pig and fish feeds.
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A New Addition to the Malacofauna of Georgia — Eobania Vermiculata is
Replenishing its Range

Levan Mumladze'?, Nika Paposhvilit

Ynstitute of Ecology, Ilia State University, Cholokashvili ave.3/4, 0165, Thilisi, Georgia
2Invertebrate Research Center, Agladze st. 26, 0119, Thilisi, Georgia

Abstract: Here we report a new finding of invasive Eobania vermiculata in Georgian Black Sea
coast. A possible invasion pathway and possible treats are discussed.
Key words: Eobania vermiculata; Invasion; Terrestrial snail

Chocolate band snail (Eobania vermiculata (Muller, 1774)) (in Georgian - 4s30b596bm0s60

wm3zm3obs) originally having circum Mediterranean distribution is now highly invasive species
which already spread in many European countries [1], Saudi-Arabia [2,3], Japan [4], South
Africa [5] and USA [6]. E. vermiculata is also known to occur in south-east Ukraine (Crimea)
and Black Sea coast of Russia (Sochi and Tuapse) [7]. The species is also widespread in all the
Black Sea coast of Turkey [8] and recently was reported from the capital of Azerbaijan (Baku)

(http://www.caucasus-snails.uni-hamburg.de/Caucasian LandSnails-Dateien/Eobania vermiculata. html).

From Georgia the species has never been recorded although were expected to occur based on its
current distribution. Here we report a new finding of E. vermiculata in the Black Sea coast of
western Georgia. A numerous population of E. vermiculata was observed near Ganmukhuri
(N42.39947, E41.55535) in 16" of April (and again in June) of 2016 (fig. 1). The area where the
population was found is newly constructed seaside boulevard and it seems that the species is
introduced with the building materials traded from Turkey. However, exact ways of introduction
is currently unknown. The shell characteristics is typical reported in basic literature [1, 9]. In
particular, shell is whitish-yellowish with four brownish bands (an exceptional individual with
dark brown bands is shown in fig. 2). An umbilicus and inner side of aperture margins is white
with ear-like lobe on umbilicus near the collumela. Umbilicus is completely closed; shell height
is 20mm (x1.5sd), width — 28mm (£2sd), number of whorls — 4.5-5.

Up to now only 6 (or 7) species of helicidae was represented in Georgia [10, 11]
http://www.caucasus-snails.uni-hamburg.de/CaucasianLand Snails-Dateien/Checklist.html and E.

vermiculata is a new addition to this list. Except the Turkish snail (Helix lucorum Linnaeus,
1758) neither of the species belonging to helicidae are known to be a serious pest in Georgia.

Even the Turkish snail does not have strong negative effect on local agriculture and horticulture.
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Only few undocumented evidences are exist when populations of Turkish snail grew up enough
to be able to partly damage wine yards in eastern Georgia [12] (Personal observation).
Unfortunately, there is no any study where snails as pests or their effects are specifically
evaluated in Georgia. The pest status of a new invader, E. vermiculata is not well understood
worldwide [5] however assumed as a significant treat in some areas in its distributional range
[5,6]. At present, there is no possibility to estimate either the potential treat of E. vermiculata or
the potential rate of its invasion in other areas of Georgia. However, it is important to monitor the

Black Sca Georgia

\  Ganmukhuri

‘\ Anaklia

Figure 1. A location of population of Eobania Figure 2. A specimen of Eobania vermiculata from Georgia
vermiculata in western Georgia near Black (Photo - N. paposhvili).
Sea.

already established population and to assess the trend of further spread of this alien species.
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Structure of the parasitofauna of Bufo (Pseudepidalea) viridis (Laurenti, 1768)

from the Turtle Lake (Tbilisi, Georgia)
Murvanidze L., Lomidze Ts., Nikolaishvili K., Arabuli L., Asatiani K.

Institute of Zoology, Ilia State University, Cholokashvili ave., 3/5. 0162 Tbilisi, Georgia

Abstract: Twenty one individuals of the green toad (Bufo (Pseudepidalea) viridis Laurenti, 1768),
collected in surroundings of the Turtle Lake (Tbilisi, Georgia), have been investigated. Hundred
percentage invasions among experimental animals were mentioned. Eight species of parasitic
organisms (Dactylosoma ranarum Kruse, 1890; Isospora sp.; Opalina ranarun (Purkinje and Valentin,
1835) Dujardin, 1841; Nematotaenia dispar (Goeze, 1782); Rhabdias bufonis (Schrank, 1788);
Cosmocerca ornata (Dujardin, 1845); Paraplectana brumpti (Travassos,1931); Aplectana sp.) from 4
taxonomic groups (Apicomplexa, Opalinidae, Cestoda, Nematoda) have been revealed. The
helminthofauna of the tested toads was mainly represented by nematodes (4 species). The dominant
parasite was lung nematode Rhabdias bufonis (71.4%). Invasion by this helminth was mentioned in
all variants, together with intestine nematodes. Cestoda V. dispar was found only in female green
toads. In all 21variants simultaneous invasion with 2-3 species parasites was revealed. The ecological
peculiarities of the green toad lifestyle are responsible for the structure of its helminthofauna.

Key words: Bufo (Pseudepidalea) viridis ,Turtle Lake, parasites.

Introduction

A green toad is wide spread amphibia in Georgia. It is well adapted to water deficiency; Inhabits
mainly land, and needs water only for reproduction. Biotopes of inhabitation of the green toad
are diverse: forest, meadows, parks and even deserts. The wide range of the dissemination areal
is responsible for the distribution of helminthism by green toads and other amphibians as well.
The green toad is the intermediate or reservoir host for the larva of some nematode species. Thus
it takes part in helminth-circulation of birds and mammals.

The purpose of the study was to investigate the parasitofauna of the wide-spread amphibian —
green toad (Bufo (Pseudepidalea) viridis (Laurenti, 1768) - inhabiting the natural lake in the
recreation zone of Thilisi, and to evaluate the quantitative and qualitative characteristics of the
parasitofauna as well.

The Turtle Lake is a small size water reservoir at 686.6m a.s.l. The area of its surface is 0.034m?,
average depth - about 1.7m. The lake is fed with rain- and underground waters and with Varazi
gorge waters as well. It is poor with fish [1]. The surrounding territory of the lake is a significant
resting place for citizens. It is very popular and overcrowded in any seasons of the year. Though,
the parasitological investigation of the ecosystems of the Turtle Lake and its surroundings has not

made yet.
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According to literary data two species of the parasite protozoan (Mastigophora: Trypanosoma
rotatorium, Opalina ranarum) and 13 species of helminths (Monogenoidea: Polystoma
intergerrimum; Cestoda: Nematotaenia dispar; Trematoda: Gorgodera cygnoides, G.dollfusi,
Diplodiscus  subclavatus, Opistogliphae ranae, Pneumonoeces (Haematoloechus) variegatus;

Acanthocephala: Acanthocephalus ranae; Nematoda: Rhabdias bufonis, Oswaldocruzia filiformis,

Cosmocerca commutata, Thelandros tba, Agamospirura magna) are found in green toad both in east

and west Georgia [2,3,4]. It must be mentioned that among the tested individuals of green toad,
collected in surroundings of the Turtle Lake only one species of protozoan (Opalina Ranarum),
one species of cestoda (Nematotaenia Dispar), and one species of nematode (Rhabdias Bufonis) was
discovered. Green toad is a new host for two species of protozoan (Dactylosoma ranarum,
Isospora sp.) and 3 species of helminths (Cosmocerca ornata; Paraplectana brumpti; Aplectana
sp.) on the territory of Georgia.

Hundred percentage invasions with helminths of the green toad were mentioned in our
investigations in 2009, in the coastal zone of Thilisi water reservoir, inspite of a poor biodiversity
[4]. One species of the intestinal protozoan (O. Ranarum-25%), one monogenea (Polystoma
intergerrimum-83%) in urinary bladder, and one nematode (Cosmocerca commutata-4,1%) in

intestines was revealed.

Materials and methods

Sampling was performed in autumn of 2013. Twenty one individuals of green toad — 5 females
and 16 males — were investigated. Complete parasitological dissection method was used. Almost
all internal organs of green toads were examined. Temporar and permanent slides of the released
helminths were made. Species identification was performed by using morphometric data. Blood
swabs were fixed in methanol and stained with Giemza-Romanowsky stain for blood parasites

investigation. The intestinal protozoans were studied in vivo.

Results and discussion
Hundred percentage invasions with parasitic organisms of 21 specimen of the green toad, which

were collected in surroundings of the Turtle Lake, was mentioned. Eight species of parasitic
organisms from 4 taxonomic groups (Apicomplexa, Opalinidae, Cestoda, Nematoda) were
revealed. Three species from two groups (Apicomplexa, Opalinidae) were parasitic protozoans,
and 5 species from two other groups (Cestoda, Nematoda) were helminths (Table 1).
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Parasites found in green toad Bufo (Pseudepidalea) viridis from the Turtle Lake

Table 1.
Parasites Tested Infested Location in host
Apicomplexa
Dactylosoma ranarum 21 3 (14,2%) Blood
Isospora sp. 21 1 (4,7%) Intestine
Opalinidae
Opalina ranarun 21 2 (9,5%) Intestine
Cestoda
Nematotaenia dispar 21 5 (23,8) Intestine
Nematoda
Rhabdias bufonis 21 15 (71,4%) Lung
Cosmocerca ornata; 21 7 (33,3%) Intestine
Paraplectana brumpti 21 6 (28,5%) Intestine
Aplectana sp. 21 4 19%) Intestine

Protozoan Parasites

Dactylosomatidae

Dactylosoma ranarum Kruse, 1890

These intra-erythrocytic parasites of cold-blooded vertebrates were first described among
amphibians. The biology, in particular, intra-erythrocytic development, morphology and
ultrastructure of D. Ranarum from Dactylosomatidae family is well studied [5]. In Georgia this
species was discovered in Lake Frog (Rana ridibunda), in the river Aragvi basin and on the
territories of the Minor Caucasus region [2, 6].

Meronts of D. Ranarum were found only in 3 specimen of green toad (14.2%), but with high
intensity (four and more infested erythrocytes were mentioned in every visual field (15x60) of

the microscope). D. Ranarum was discovered for the first time in the territory of Georgia.

Eimeriidae

Isospora Schneider,1881 - I. sp.

Coccidia are parasitic protozoan widely spread among vertebrates. Though, data on toad coccidia
are poor. Existence of isospora in toad was mentioned by Yakimow [7]. According to the latest
data of Zootaxa [8] among toads only two species of coccidia were described (but not fully) in
Azerbaijan (Eimeria transcaucasica) and India (Isospora stomaticae).

Both sporulized and non-sporulized oocysts of isospora were found in one green toad (4.7%) in
our experiments. Because of small quantity of material identification of species of the parasite
was impossible. Toad coccidia, in particular Isospora, were discovered for the first time in

Georgia.
Opalinidae
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Opalina ranarun (Purkinje and Valentin,1835) Dujardin,1841

It is quite a big size intestine parasitic protozoan, widely spread among the tailless amphibians.
Single species were revealed in tail amphibians, reptiles and fishes as well. Reproduction of O.
ranarum coincides with that of the host amphibian. The process is regulated by the sexual
hormones released by the frog during the reproduction. Only two cases (9.5%) of O. ranarum
were revealed in tested green toads of the Turtle Lake.

Helminth Parasites
Nematotaeniidae

Nematotaenia dispar (Goeze,1782)

It is widely spread cestoda among amphibians and reptiles. Among the tested toads of the Turtle
Lake five cases (23.8%) of infection were demonstrated. Intensity of invasion was 2-8 specimen.
The maximal length of undamaged cestodes with scolex was 23cm, minimal length — 10cm.
Single, long, mobile proglottids, with developed invasive eggs were mentioned in big amount.
The mature proglottids had clear, two-boundary cover. Their content was gray. Each proglottid
contained 20-22 capsules with 3, rarely 2 eggs.

Rhabdiasidae

Rhabdias bufonis ( Schrank, 1788) (Lw®. 1, A)

The parasite belongs to cosmopolite helminths with wide area of dissemination. It is the lung
parasite of amphibians. Is mostly spread nematode among green toads. The species is registered
in the tailless amphibians almost in all regions of Georgia. The parasitic generation, mainly larva
was revealed in green toads of the Turtle Lake (15 cases (71.4%)). The minimal amount of

specimen in lungs was 3, maximal — 11.

Cosmocercidae Travassos,1925

Cosmocerca ornata (Dujardin,1845) (Pic. 1. C,D)

This nematode is usualy widely spread intestine parasite in amphibians as well. It was revealed in
7 toads (33.3%) of the Turtle Lake. The minimal amount of the parasites in intestine was 18,
maximal — 120. Number of males prevailed that of females. Mature females were much bigger
(6,5-7,5mm) than males (2,5-3mm). Their womb was full of eggs (at different stage of
development) and well developed mobile larvas. In five cases larva was found in the mouth of
tested toad (the case is known from the literature as well [9]). In the period of intensive invasion
larvas possess high ability of migration and they penetrate different organs and tissues.
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Paraplectana brumpti (Travassos,1931) (bv®.1.B)

It is considered as a specific helminth for green toad. Though, according to some scientists [10]
this species is specific generally for the genus Bufo. It was discovered in 6 (28.5%) tested
individuals of the lake. Larvas of the first and second generation of P.brumpti were viable during
three months on Petri dishes, at room temperature in laboratory conditions.

Aplectana sp.
Single specimen was discovered in rectums of four toads (19%). Exact determination of the

taxonomic identity of the species was impossible because of lack of material.

C D

Picture 1. A. Parasitic generation of Rhabdias bufonis B. Paraplectana brumpti;
C. Cosmocerca ornata - male; D. C. ornata — tail of a male.

The helminthofauna of green toads have different evaluation in the literature. Some authors
mention poor specific composition, while others speak about the rich, diverse helminthofauna
[10-15]. Most authors underline the dominance of nematodes in helminthofauna of green toads,
while trematodes are rare, and accidental parasites for these hosts. The taxonomic analysis of our
material once again supported this data. The helminthofauna of green toads of the surroundings
of Turtle Lake is mainly presented with nematodes (4 species). Neither monogenea, nor
trematodes were met here. Nematodes dominate both qualitatively and quantitatively. This type
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of helminthofauna of green toads is fully determined by their lifestyle — the creature needs water
only for a short period during swamping. Most period of life it lives on the ground, thus it has
more contact with the larvas of nematodes (geo-nematodes). It must be mentioned that green
toads live near the basins and their intensive invasion with the water associated parasitic forms is
possible. The dominating parasite in green toad [4} of Thilisi reservoir was monogenea
Polystoma integerrimum.

Intestine parasitic forms of both protozoans and helminths prevailed. Though, lung nematode
Rhabdias bufonis dominated among the green toads of the Turtle Lake ecosystem (71.4%).
Invasion with this helminth was mentioned in all cases, together with intestine nematodes.
Cestoda N. dispar was discovered only in female green toad. Simultaneous invasion with 2 or 3

parasites was mentioned in all 21 cases.
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Checklist of Bees (Hymenoptera, Apoidea) from Georgia

Izabella Skhirtladze
Georgian National museum, Rustaveli Avenue 3, 0105, Thilisi
E-mail: Apidology@mail.ru

Abstract. An article was published in previous years in different journals. All materials were
collected and identified by us. As for the new structure of material it is supplemented and
presented in the full form.

I should be noted, that | have been working at Apidology (on wild bees) since 1964 on Georgian
at Caucasian territories. | have performed about 120 works. | defended my candidate thesis in
1975 to acquire the scientific degree in biology on the theme: “Bees (Hymenoptera: Apoidea) of
Georgia”, and in 2006 the degree of Doctor of biology was conferred to me. When | started
working, Georgia, Transcaucasia and Caucasus were “Blank Spots” from the point of view of
studying wild bees, and especially in the question of their spread. To say simply, | was the first
person who started studying group Apoidea. | worked on probation in Moscow, Kiev and St.
Petersburg (former Leningrad) in order to specialize in Hymenoptera: Apoidea, and my thesis
was confirmed by Russian Higher Attestation Commission.

I have participated in all scientific expeditions arranged by the Zoology Department of Georgian
National Museum in all landscape zones in the Caucasus according to seasons. | have collected a
lot of materials on insects, including Hymenoptera: Apoidea, which are kept in entomologic fund
of Zoology department.

It should be noted that revision-inventory and collating works in animal groups, as well as in
insects, and their transferring into a new taxonomy started some years ago and are still going on
in Zoology Department of Georgian National Museum.

At present, I am publishing old materials (1964-2000) acquired on the territory of Georgia that
are transferred into the new taxonomic structure.

357 species of wild bees are registered by me on the territory of Georgia, which according to new
taxonomy are united into 46 genera and 6 families.

Key words: Apoidea, wild bees, taxonomic structure, Transcaucasia.

Abovementioned amount of wild bees does not cover the whole of species composition of
Hymenoptera: Apoidea spread in Georgia, but in future I will continue scientific and research
works in this sphere.

Systematic part

Ordo Hymenoptera

Super family — Apoidea

1. Family Colletidae

Genus Colletes Latreille, 1802
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C. albomaculatus (Lucas, 1849)

Distribution: Thilisi [1-30]

C. carinatus Radoszkowski, 1891
Distribution: Borjomi

C. cunicularius (Linnaeus, 1761)
Distribution: Tbilisi, Sairme, Paliastomi

C. daviesanus Smith, 1846

Distribution: Tsodoreti, Lagodekhi, Shroma, Matsimi, Rachisubani, Khizabavra, Glola, Kaspi [1-30]
C. eous Morice, 1904

Distribution: Thilisi

C. floralis Eversmann, 1852

Distribution: Pasanauri, Khulo

C. fodiens (Fourcroy, 1785)

Distribution: Thilisi, Mamadaviti, Katsalkhevi (Dusheti)
C. hylaeiformis Eversmann, 1852
Distribution: Thilisi

C. lebedevi Noskiewicz, 1936

Distribution: Thilisi

C. maidli Noskiewicz, 1936

Distribution: Bagdati, Ajameti restriction

C. marginatus Smith, 1846

Distribution: Tsodoreti, Shroma, Glola, Kaspi
C. mlokossewiczi Radoszkowski, 1891
Distribution: Thilisi, Lagodekhi

C. nasutus Smith, 1853

Distribution: Atskuri, Thilisi

C. pallescens Noskiewicz, 1936

Distribution: Lagodekhi reserve, Shroma, Rachisubani, Parakheti, Kumuros khevi [1-30]
C. similis Schenck, 1853

Distribution: Borjomi

C. tuberculatus Morawitz, 1894
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Distribution: Thilisi

Genus — Hylaeus Fabricius, 1793

H. angustatus (Schenck, 1861)

Distribution: Thbilisi, Lagodekhi park, Kojori

H. annularis (Kirby, 1802)

Distribution: Borjomi, Lagodekhi, Chkaduashi, Letsurtsume, Datvis khevi (Dusheti)

H. annulatus (Linnaeus 1758)

Distribution: Lagodekhi, Rachisubani, Matsimi, Gurgeniani, Kutaisi, Lidzava, Kasritskali, Kumuros
khevi

H. bifasciatus (Jurine, 1807)

Distribution: Thilisi

H. bisinuatus Foerster, 1871

Distribution: Lagodekhi park, Besleti (Sokhumi), Gumista, Gagra, Ritsa, Gudauta

H. brevicornis Nylander, 1852

Distribution: Akhalsopeli, Garakha, Khizabavra, Shroma, Lagodekhi reserve, Kutaisi, Kelasuri [1-
30]

H. clypearis (Schenck, 1853)

Distribution: Bediani, Tsalka

H. communis Nylander, 1852

Distribution: Borjomi reserve, Tsalka, Tsaishi, Akhalsopeli, Lagodekhi reserve, Utsera, Seva,
Vashlovani reserve [1-30]

H. confusus Nylander, 1852

Distribution: Borjomi, Abastumani, Liakhvi national park

H. cornutus Curtis, 1831

Distribution: Thilisi, Lagodekhi reserve, Sartichala, Diklo, Pitsunda

H. difformis (Eversmann, 1852)

Distribution: Pasanauri, Ushguli

H. dilatatus (Kirby, 1802)

Distribution: Georgia [27]

H. euryscapus Forster, 1871

Distribution: Thilisi
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H. gibbus Saunders, 1850

Distribution: Thilisi, Lagodekhi park

H. hungaricus Alfken, 1905

Distribution: Borjomi

H. hyalinatus Smith, 1842

Distribution: Borjomi, Kazbegi

H. ibex Morawitz, 1878

Distribution: Gudauri, Kazbegi

H. incongruus Forster, 1871

Distribution: Georgia (Western Palaerctic)
H. lineolatus (Schenck, 1861)
Distribution: Thilisi, Borjomi, Lagodekhi, Kojori, Mtskheta
H. nigritus (Fabricius, 1798)

Distribution: Kazbegi, Roshka pass (Dusheti)
H. pictipes Nylander, 1852

Distribution: Borjomi, Lagodekhi, Thilisi
H. punctulatissimus Smith, 1842
Distribution: Borjomi, Thilisi

H. signatus (Panzer, 1798)

Distribution: Borjomi, Thilisi [1-30]

H. sinuatus (Schenck, 1853)

Distribution: Thilisi, Glola (Oni)

H. variegatus (Fabricius, 1798)

Distribution: Vashlovani National Park, Omalo

2. Family — Andrenidae

Genus — Andrena Fabricius, 1775

A. aeneiventris Morawitz, 1872

Distribution: Patara Dmanisi, Eldari valley, Vashlovani National Park, Kumuros khevi, Kaspi,
Gardabani

A. albopunctata (Rossi, 1792)

Distribution: Kojori, Vashlovani National Park, Gardabani (Udabno)
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A. assimilis Radoszkowski, 1876

Distribution: Thilisi

A. bicolor Fabricius, 1775

Distribution: Mtiskalta (Oni), Kazbegi, Thilisi, Aspindza, Akhalkalaki (Azavreti), Rtskhmeluri,
Lentekhi [1-30]

A. bimaculata (Kirby, 1802)

Distribution: Akhaltsikhe, Lagodekhi

A. bisulcata Morawitz, 1877

Distribution: Satrichala, Datvis khevi (Vashlovani National Park), Digomi
A. braunsiana Friesi, 1887

Distribution: Vashlovani National Park

A. carantonica Perez, 1902

Distribution: Marneuli

A. carinata Morawitz, 1877

Distribution: Atskuri, Akhaltsikhe [1-30]

A. chrysopiga Schenck, 1853

Distribution: Chkaduashi (Zugdidi), Matsimi

A. chrysosceles (Kirby, 1802)

Distribution: Vashlovani National Park, Matsimi

A. cineraria (Linnaeus, 1758)

Distribution: Pantiani, Kazbegi

A. cingulata (Fabricius, 1775)

Distribution: Shuapkho, Lentekhi, Tekali

A. coitana (Kirby, 1802)

Distribution: Gardabani, Thilisi, Gudauri, Kazbegi

A. colletiformis Morawitz, 1873

Distribution: Vashlovani National Park, Kasristskali, Kutaisi
A. combaella Warncke, 1966

Distribution: Akhalkalaki, Lagodekhi reserve, Khizabavra
A. combinata (Christ, 1791)

Distribution: Thilisi
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A. cordialis Morawitz, 1877

Distribution: Marneuli, Digomi, Vashlovani National Park

A. curvungula Thomson, 1870

Distribution: Borjomi, Marneuli

A. decipiens Schenk, 1861

Distribution: Borjomi, Thilisi

A. dorsata (Kirby, 1802)

Distribution: Chkhorotsku, Digomi, Tsodoreti, Lagodekhi, Gurgeniani, Khimshi, Gardabani,
Vashlovani National Park, Seriboseli (Kobuleti), Kintrishi reserve, Lentekhi, Tskhumaldi, Sasashi
[1-30]

A. erberi Morawitz, 1871

Distribution: Thilisi, Vashlovani National Park

A. falsifica Perkins, 1915

Distribution: Ninotsminda (Bogdanovka), Chkhorotsku

A. figurata Morawitz, 1866

Distribution: Vashlovani National Park, Kaspi

A. flavipes Panzer, 1799

Distribution: Lisi, Dmanisi, Digomi, Tsodoreti, Mtskheta, Vashlovani National Park, Kasristskali,
Motsmao, Teleti, Kutaisi, Parakheti, Shaori, Tlugi, Cheliagele, Mtiskalta, Skhvava, Udabno, Davit
Gareji, Korugi, Pantisharas khevi, Kaspi, Dusheti, Borjomi reserve, Lentekhi, Khaishi [1-30]

A. floricola Eversmann, 1852

Distribution: Magaroskari, Tetriskaro, Thisi, Thilisi

A. fulvago (Christ, 1791)

Distribution: Kizilkilisa, Gudrukhis khevi, Akhalkalaki, Tetrobi, Lagodekhi, Borjomi [1-30]

A. fuscosa Erichson, 1835

Distribution: Borjomi, Kojori, Vashlovani National Park

A. hattorfiana (Fabricius, 1775)

Distribution:Borjomi, Lagodekhi

A. haemorrhoa (Fabricius, 1871)

Distribution: Digomi, Lagodekhi, Gardabani, Korugi, mons Akhuni (Dusheti), Tvalivi (Dusheti),
Kazbegi, Gutsa (kazbegi)
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A. hesperia Smith, 1853

Distribution: Vashlovani National Park, Akhaltsikhe

A. humilis Imhoff, 1832

Distribution: Mtiskalta, Borjomi, Kizilkilisa, Akneli, Kmosti [1-30]
A. hystrix Schmiedeknecht, 1883

Distribution: Akhalkalaki, Vashlovani National Park

A. incisa Eversmann, 1852

Distribution: Thilisi, Marneuli

A. labilis (Kirby, 1802)

Distribution: Lac. Kustba, Vashlovani National Park, Borjomi, Thilisi, Gardabani, Keshishi, Kojori,
Akhalkalaki, Mons. Tetrobi

A. labiata Fabricius, 1781

Distribution: Shuapkho, Akhalkalaki, Thilisi

A. lateralis Morawitz, 1876

Distribution: Thilisi, Marneuli, Vashlovani National Park, Mamachais khevi, Aspindza
A leucorhina Morawitz, 1876

Distribution: Chkaduashi

A. lepida Schenk, 1861

Distribution: Aspindza, Akhaltsikhe

A. limbata Eversmann, 1852

Distribution: Borjomi, Marneuli

A. limata Smith, 1853

Distribution: Zekari pass, Gardabani, Korugi

A. magunta Warcke, 1965

Distribution:Akhalkalaki, Kaspi, Shiomgvime

A marginata Fabricius, 1777

Distribution: Vashlovani National Park, Matsimchai

A minutula (Kirby, 1802)

Distribution: Thilisi, Telavi, Lisi, Kiketi, Katsalkhevi, Shuapkho, Kmosti, Likokis khevi, Digomi,
Lagodekhi, Matsimi, Glola, Teleti

A minutuloides Perkins, 1914
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Distribution: Khuapkho, Mons Shilda (Dmanisi), Goderdzi pass

A morio Brulee, 1832

Distribution: Thilisi, Borjomi, Kojori

A nigroaenea (Kirby, 1802)

Distribution: Lagodekhi, VVashlovani National Park, Kumuros khevi, Mamachais khevi
A nitida (Muller, 1776)

Distribution: Borjomi, Digomi, Betanla, Mamachais khevi, Keshishi, Kaspi
A. nitidiuscula Schenk, 1853

Distribution: Thilisi

A. nobilis Morawitz, 1874

Distribution: Vashlovani National Park

A. orientana Warncke, 1965

Distribution: Borjomi

A. ovatula (Kirby, 1802)

Distribution: Chkaduashi, Taia, Akhaltsikhe, Magaroskari, Gardabani, Tbilisi, Kazbegi, Tsalka,
Shiomgvime, Kaspi, Vashlovani National Park, Kintrishi reserve [1-30]

A. panurgimorpha Mavromoustakis, 1957

Distribution: Vashlovani National Park

A. pilipes Fabricius, 1781

Distribution: Digomi, Lac. Lisis tha, David Gareji, Udabno, Vashlovani National Park, Kumuros
khevi, Kaspi, Abastumani, Marneuli, Thilisi, Dusheti.

A. polita Smith, 1847

Distribution: Borjomi

A. praecox (Scopoli, 1763)

Distribution: Manglisi

A. proxima (Kirby, 1802)

Distribution: Shuapkho, Thilisi

A. pyropygia Kriechbaumer, 1873

Distribution: Vashlovani National Park

A. rufizona Imhoff, 1834

Distribution: Kazbegi
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A. schencki Morawitz, 1866

Distribution: Borjomi

A. scita Eversmann, 1852

Distribution: Vashlovani National Park, Marneuli, Thilisi, Khertvisi [1-30]
A. semirubra Morawitz, 1876

Distribution: Akhalkalaki

A. stoeckhertella Pittioni, 1948

Distribution: Vashlovani National Park

A. tecta Radoszkowski, 1876

Distribution: Atskuri

A. thoracica (Fabricius, 1775)

Distribution: Digomi, Korugi, Akaltsikhe, Dusheti, Gardabani, Mtis kalta (Oni)
A. tibialis (Kirby, 1802)

Distribution: Digomi

A. turaxaci Giraud, 1861

Distribution: Borjomi

A. transitoria Morawitz, 1871

Distribution: Datvis khevi, Mamachais khevi, Eldari valley, Vashlovani National Park, Akhaltsikhe,
Thilisi, Kasris tskali

A. truncatilabris Morawitz, 1877

Distribution: Vashlovani National Park, Telavi, Datvis khevi, Kumuros khevi, Marneuli
A. tschenki Morawitz, 1872

Distribution: Borjomi

A. vaga Panzer, 1799

Distribution: Manglisi

A. ventralis Imhoff, 1832

Distribution: Akhaltsikhe

A. vetula Lepeletier, 1841

Distribution: Thilisi, Vashlovani National Park, Digomi [1-30]

A. wilkella (Kirby, 1802)

Distribution: Shuapkho, Barisakho
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Genus — Panurginus Nylander, 1848

P. alticolus Morawitz, 1876

Distribution: Kazbegi

P. halictoides Giraud, 1861

Distribution: Pantisharas khevi, Vashlovani National Park, Lac Kus bta, Mamachais khevi
P. labiatus Eversmann, 1852

Distribution: Lac. Kus tba, Kumuros khevi, Vashlovani National Park
P. montanus Giraus, 1861

Distribution: Akneli (Barisakho)

P. punctiventris Morawitz, 1876

Distribution: Thilisi

Genus — Panurgus Panzer, 1806

P. banksianus (Kirby, 1802)

Distribution: Gudauri, Kazbegi

P. calcaratus (Scopoli, 1763)

Distribution: Nikortsminda, Mtiskalta (Oni), Putueti (Oni), Bari (Oni)

Genus — Melitturga Latreille, 1809
M. clavicornis (Latreille, 1808)
Distribution: Akhalkalaki, Akhaltsikhe, Khertvisi, Atskuri, Adigeni

3. Femily — Halictidae

Genus — Rophites Spinola, 1808
R. caucasicus Morawitz, 1875
Distribution: Kobi, Lagodekhi

R. quingespinosus Spinola, 1808

Distribution: Tsodoreti, Glola

Genus - Systraphal lliger, 1806
S. planidens Giraud, 1861
Distribution: Borjomi, Akhaltsikhe

Genus - Pseudapis Kirby, 1900
P. diversipes (Latreille, 1806
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Distribution: Akhali atoni, Pitsunda, Kumuros khevi, Vashlovani National Park [1-30]
P. bispinosa (Brulle, 1832)
Distribution: Gardabani [20]

Genus — Nomioides Schenck, 1866
N. minutissimus (Rossi, 1790)
Distribution: Thilisi

Genus — Ceylalictus Strand, 1913
C. variegatus (Olivier, 1789)
Distribution: Thilisi

Genus — Halictus Latreille, 1804

H. carinthiacus Bluthgen, 1936

Distribution: Chkhrotsku

H. compressus (Walckenaer, 1802)

Distribution: Bediani, Sharakhevi, Gudrikhis khevi, Katsalkhevi, Datvis khevi (Magaroskari),
Akneli, Tsalka, Dusheti, Kudo

H. confusus Smith, 1853

Distribution: Lugela (Chkhorotsku), Dusheti, Magaroskari

H. lucidipennis Smith, 1853

Distribution: Lac. Lisi, Vashlovani National Park, Kelasuri, Gudauta, Datvis khevi, Kaspi [1-30]

H. lucidulus Schenck, 1859

Distribution: Kobuleti, Kintrishi

H. maculatus Smith, 1848

Distribution: Tsalka, Akhalsopeli, Taia, Thilisi, Zugdidi, Tsodoreti, Lagodekhi National Park,
Borjomi, Sharakhevi (Dusheti), Putieti, Shaori, Tlugi, Khimshi (Ambrolauri), Bari.

H. mucoreus Eversmann, 1852

Distribution: Lagodekhi

H. patellatus Morawitz, 1873

Distribution: Thilisi, Tetritsklebi, Gardabani, Tsodoreti, Matsevani, Skhvava, Gomi (Oni),
Nikortsminda, Shaori, Putieti, Mtiskalta, Keshishi, Vashlovani National Park, Kumuros khevi,

Rtskhmeluri forestry production (Lentekhi)
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H. quadricinctus (Fabricius, 1776)

Distribution: Thilsii, Tsodoreti, Dedoplis tskaro, Kumuros khevi, Kaspi

H. resurgens Nurse, 1903

Distribution: Thilisi

H. rubicundus (Christ, 1791)

Distribution: Roshka, Kmosti

H. seladonius (Fabricius, 1794)

Distribution: Nakiani (Chkhorotsku), Zugdidi

H. senilis (Eversmann, 1852)

Distribution: Digomi, Panstisharas khevi, Vashlovani National Park, Kasris tskali, Lac. Kus tha,
Tsodoreti, Keshishi, Gardabani [1-30]

H. simplex Bluthgen, 1923

Distribution: Mtiskalta [35]

H. sexcinctus (Fabricius, 1775)

Distribution: Borjomi reserve, Uraveli, Akhaltsikhe, Tsodoreti, Oni, Mtiskalta, Pitsunda, Vashlovani
National Park

H. subauratus (Rossi, 1792)

Distribution: Gomareti, Tsodoreti, Kasris tskali, Rachisubani, Kutaisi, Phutieti, Kelasuri, Besleti,
Gudauta, Lidzava (Gagra), Pitsunda

H. tetrazonianellus Strand, 1909

Distribution: Lagodekhi

H. tetrazonius (Klug, 1817)

Distribution: Thilisi

H. tomentosus (Schenck, 1853)

Distribution: Mtskheta

H. tumulorum (Linnaeus, 1758)

Distribution: Kramis khevi, Akhalsopeli, Saguramo, Kiketi, Katsalkhevi, Shuapkho, Roshka, Glola,
Utsera, Besleti, Gudauta, Pitsunda, Nikortsminda, Tsalka, Thilisi, Lentekhi, Tskhumaldi

Genus - Lasioglossum Curtis, 1833

L. albipes (Fabricius, 1781)
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Distribution: Shipiaki, Magaroskari, Khomisdziri, Katsalkhevi, Shuapkho, Akneli, Roshka, Kmosti,
Motsmao, Tsalka, Dusheti

L. calceatum (Scopoli, 1763)

Distribution: Chkhrotsku, Gudrukhis khevi, Vashlovani National Park, Kasris tskali, Magaroskari,
Akhuni, Katsalkhevi, Shuapkho, Akneli, Likokis khevi, Motsmao, Datvis khevi, David Gareji,
Matsimi, Saguramo, Seva, Cheliagele, Gulripshi, Nikortsminda, Gudauta, Pitsunda, Tsiteltskaro,
Vashlovani National Park, Gardabani, Ambrolauri, Kasris tskali, Akhieli (Dusheti), Bichvinta
reserve (Apkhazeti), Mtiskalta, Khopuri forestry production, Muashi

L. corvinum (Morawitz, 1876)

Distribution: Dusheti, Sharakhevi

L. costulatus (Kriechbaumer, 1873)

Distribution: Kizilkilisa (Dmanisi), Shuapkho, Dusheti

L. discum (Smith, 1853)

Distribution: Borjomi reserve, Patara Dmanisi, Dmanisi, Vashlovani National Park, Skhvava, Putieti,
Lekis tskali

L. elegans (Lepeletier, 1841)

Distribution: Borjomi, Atskuri

L. fulvicorne (Kirby, 1802)

Distribution: Digomi, Tsodoreti, Mons Akhuni, Katsalkhevi, Shuapkho, Akneli, Roshka, Kmosti,
Likokis khevi, Motsmao, Datvis khevi

L. globriusculum (Morawitz, 1872)

Distribution: Lagodekhi, Letsurtsume, Akhalsopeli, Chkhorotsku, Nakiani, Gulripshi, Kelasuri

L. griseolum (Morawitz, 1872)

Distribution: Kutaisi

L. interruptum (Panzer, 1798)

Distribution: Mtiskalta [34]

L. laevigatum (Kirby, 1802)

Distribution: Likokis khevi (Barisakho), Dusheti, Kazbegi

L. laeve (Kirby, 1801)

Distribution: Kazbegi

L. laticeps (Schenck, 1870)
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Distribution: Chkhorotsku, Sharakhevi, Motsmao [1-30]

L. leucozonius (Schrank, 1781)

Distribution: Tsaishi, Chkaduashi, Tsodoreti, Thilisi, Lac. Kus tha, Poti, Nikortsminda, Gulripshi,
Pitsunda, Vashlovani National Park, Datvis khevi, Kumuros khevi, Gardabani, Tetriskaro, Thilisi

L. longirostre (Morawitz, 1876)

Distribution: Vashlovani National Park

L. majus (Nylander, 1852)

Distribution: Borjomi, Adigeni

L. malachurum (Kirby, 1802)

Distribution: Ukangori, Tsaishi, Chkaduashi, Akhalsopeli, Chkhorotsku, Taia, Magaroskari, Dmanisi
L. marginatum (Brulle, 1831)

Distribution: Thilisi, Lisi, Tbisi, Matsevani, Vashlovani National Park, Digomi, Kasris tskali, Lac.
Kus tba, Shaori, Cheliagele, Nikortsminda, Tlugi, Bari, Putieti, Pitsunda, David Gareji, Datvis khevi,
Lagodekhi, Gardabani, Mtiskalta, Kutaisi, Ambrolauri, Glola, Lentekhi, Laskadura revine,
Kheledula revine

L. morio (Fabricius, 1793)

Distribution: Lugela, Shuapkho, Nakiani, Letsurtsume, Roshka, Datvis khevi, Sharakhevi,
Chkhorotsku

L. pauxillum (Schenck, 1853)

Distribution: Tsaishi, Chkaduashi, Akhalsopeli, Chkhorotsku, Garakha, Nakiani, Letsurtsume

L. politum (Schenck, 1853)

Distribution: Nakiani, Kutaisi, Gulripshi [1-30]

L. pincticolle (Morawitz, 1871)

Distribution: Vashlovani National Park

L. sexnotatum (Kirby, 1802)

Distribution: Lagodekhi Reserve

L. spinolae (Reed, 1892)

Distribution: Borjomi

L. subfasciatum (Imhoff, 1832

Distribution: Borjomi, Atskuri

L. truncaticolle (Morawitz, 1877
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Distribution: Akhaltsikhe, Mtskheta, Thilisi
L. villosulum (KlIrby, 1802)

Distribution: Akhalsopeli, Nakiani, Letsurtsume, Magaroskari, Chkhorotsku

L. xanthopus (Kirby, 1802)

Distribution: Balkho, Ukangori, Kasris tskali, Lac. Kus tba, VVashlovani National Park

L. zonulum (Smith, 1848)
Distribution: Barisakho (Datvis khevi)

Genus — Sphecodes Latreille, 1805

S. albilabris (Fabricius, 1793)
Distribution: Vashlovani National Park
S. ephippius (Linne, 1767)
Distribution: Borjomi, Thilisi

S. gibbus (Linnaeus, 1758)
Distribution: Borjomi

S. reticulatus Thomson, 1870

Distribution: Borjomi, Sokhumi

4. Family — Melittidae

Genus — Dasypoda Latreille, 1802

D. argentata Panzer, 1809

Distribution: Shatili

D. hirtipes (Fabricius, 1793)

Distribution: Thilisi, Kintrishi National Park

Genus — Macropis Panzer, 1809

M. fulvipes (Fabricius, 1804)
Distribution: Orule (Zugdidi)

M. labiata (Fabricius, 1804)
Distribution: Lagodekhi

Genus — Melitta Kirby, 1802

M. haemorrhoidalis (Fabricius, 1775)
Distribution: Borjomi, Abastumani
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M. leporina (Panzer, 1799)

Distribution: Borjomi

5. Family — Megachilidae

Genus - Lithurgus Latreille, 1825

L. chrysurus Fonscolombe, 1834

Distribution: Tsodoreti, Skhvava, Kaspi

L. cornutus (Fabricius, 1787)

Distribution: Pasanauri, Kaspi

Genus - Chelostoma Latreille, 1809

C. emarginatum (Nylander, 1856)

Distribution: Lagodekhi

C. florisomne (Linnaeus, 1758)

Distribution: Borjomi reserve, Ukangori, Matsevani, Thbisi
C. foveolatum (Morawitz, 1868)

Distribution: Utsera, Shaori, Kasris tskali

C. rapunculi (Lepeletier, 1841)

Distribution: Kasris tskali, Utsera, Shaori [1-30]

Genus — Heriades Spinola, 1808

H. crenulatus Nylander, 1856

Distribution: Tsaishi

H. truncorum (Linnaeus, 1758)

Distribution: Borjomi reserve, Bediani, Tsaishi, Chkaduashi, Akhalsopeli, Lagodekhi reserve,
Utsera, Shaori, Besleti, Gudauta, Vashlovani National Park
Genus — Hoplitis Klug, 1807

H. bicallosa (Morawitz, 1876)

Distribution: Borjomi, Georgia

H. leucomelana (Kirby 1802)

Distribution: Borjomi, Mtskheta, Thbilisi

Genus — Osmia Panzer, 1806

0. andrenoides (Spinola, 1808)

Distribution: Borjomi reserve, Kintrishi, Kumuros khevi
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O. bicolor (Schrank, 1871)

Distribution: Borjomi [10]

O. caerulescens (Linnaeusk, 1758)
Distribution: Borjomi reserve, Lisi, Algeti, Matsevani, Vashlovani National Park, Kumuros khevi,
Lentekhi, Laskadula revine [1-30]

O. cephalotes Morawitz, 1870

Distribution: Borjomi [10, 27]

O. cerinthidis Morawitz, 1876

Distribution: Tskhumaldi, Mulakhi, Ushguli
O. cornuta (Latreille, 1805)

Distribution: Thilisi

O. leaiana (Kirby, 1802)

Distribution: Borjomi, Lagodekhi

O. rufa (Linnaeus, 1758)

Distribution: Dmanisi, Thilisi, Lisi, Digomi
0., rufohirta (Latreille, 1811)

Distribution: Lisi, Pantishara revine, Korugi
Genus - Protosmia Ducke, 1900

P. Tiflensis (Morawitz, 1876)

Distribution: Thilisi

Genus - Anthidiellum Cockerell, 1904

A. strigatum (Panzer, 1805)

Distribution: Tsodoreti, Gardabani

Genus — Anthidium Fabricius, 1804

A. cingulatum Latreille, 1809

Distribution: Tsodoreti, Vashlovani National Park
A. diadema Latreille, 1809

Distribution: Kumuros khevi

A. florentinum (Fabricius, 1775)
Distribution:Batumi, Teleti, Kintrishi

A. manicatum (Linnaeus, 1758)
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Distribution: Borjomi reserve, Tmogvi, Tsodoreti
A. oblongatum (llliger, 1806)
Distribution: Borjomi

Genus - Pseudoanthidium Friese, 1898
P. melanurum (Klug, 1832)

Distribution: Kaspi

Genus - Rhodanthidium Isensee, 1927
R. christophi (Morawitz, 1884)
Distribution: Gardabani

R. ducale (Morawitz, 1876)

Distribution: Borjomi

Genus - Stelis Panzer, 1806

S. breviuscula Nylander, 1848
Distribution: Lagodekhi

S. phaeoptera (Kirby, 1802)

Distribution: Borjomi, Mtskheta

S. punctulatissima (Kirby, 1802)
Distribution: Mtskheta

Genus - Trachusa Panzer, 1804

T. pubescens (Morawitz, 1872)
Distribution: Vashlovani National Park
T. byssina (Penzer, 1798)

Distribution: Shovi

Genus — Coelioxys Latreille, 1809
C. acanthura (Illiger, 1806)
Distribution: Bakuriani

C. afra Lepeletier, 1841
Distribution: Thilisi

C. aurolimbata Forster, 1853
Distribution: Borjomi

C. conoidea (Illiger, 1806)

180



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

Distribution: Borjomi

C. inermis (Kirby, 1802)

Distribution: Borjomi

C. mandibularis Nyander, 1848

Distribution: Vashlovani National Park

C. rufescens Lepeletier and Adinet-Serville, 1825

Distribution: Borjomi

Genus — Megachile Latreille, 1802

M. apicalis Spinola, 1808

Distribution: Georgia

M. bombycina Radoszkowski, 1874
Distribution: Nakiani, Mukhuri

M. centuncularis (Linnaeus, 1758)
Distribution: Borjomi, Thilisi, Lagodekhi, Tsodoreti
M. circumcincta (Kirby, 1802)
Distribution: Borjomi reserve, Uraveli, Adigeni, Goderdzi pass, Vashlovani National Park, Datvis
khevi, Mamachais khevi, Kintrishi [1-30]
M. communis Morawitz, 1875
Distribution: Thilisi, Lagodekhi

M. dorsalis Perez, 1879

Distribution: Vashlovani National Park
M. flavipes Spinola, 1838

Distribution: Thilisi

M. leacella Curtis, 1828

Distribution: Georgia

M. lefebvrei (Lepeletier, 1841)
Distribution: Georgia

M. leucomalla Gerstacker, 1869
Distribution: Bakuriani

M. octosignata Nylander, 1852
Distribution: Borjomi
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M. pilicrus Morawitz, 1877
Distribution: Georgia

M. pilidens Alfken, 1924
Distribution: Tsodoreti, Gardabani
M. rotundata (Fabricius, 1787)
Distribution: Tsodoreti, Lagodekhi
M. saussurei Radoszkowski, 1874
Distribution: Thilisi

M. willugbiela (Kirby, 1802)
Distribution: Borjomi

M. parietina (Geoffroy, 1785)

Distribution: Uraveli, Abastumani, Ardoti, Mutso

6. Family — Apidae

Genus — Xylocopa Latreille, 1802

X. iris (Christ, 1791)

Distribution: Lagodekhi

X. valga Gerstacker, 1872

Distribution: Borjomi reserve, Minadze, Igoeti, Aspindza, Akhaltsikhe, Abastumani, Uraveli, Patara
Dmanisi, Ukangori, Orozmani, Bediani, Thilisi, Sharakhevi, Magaroskari, Shuapkho, Chrdilis khevi,
Tsodoreti, Kasris tskali, Saguramo, Vashlovani National Park, Mtiskalta, David Gareji, Akhmeta,
Ninua kutkhe, Mestia [1-30].

X. violacea (Linnaeus, 1758)

Distribution: Igoeti, Ukangori, Kutaisi, Lagodekhi

X. olivieri (Lepeletier, 1841)

Distribution: Thilisi

Genus - Ceratina Latreille, 1802
C. acuta Friese, 1896

Distribution: Thilisi

C. callosa (Fabricius, 1794)
Distribution: Atskuri, Akhaltsikhe
C. chalcites Germar, 1839

182



VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY

Distribution: Thilisi

C. cyanea (Kirby, 1802)
Distribution: Mukhuri

C. dallatorreana Friese, 1896
Distribution: Sochumi

C. dentiventris Gerstacker, 1869
Distribution: Thilisi

C. gravidula Gerstacker, 1869
Distribution: Thilisi

C. loewi Gerstacker, 1869
Distribution: Lagodekhi

Genus — Nomada Scopoli, 1770

N. alboguttata Herrich-Schaffer, 1839
Distribution: Gardabani

N. armata Herrich-Schaffer, 1839
Distribution: Borjomi

N. distinguenda Morawitz, 1874
Distribution: Borjomi

N. ferruginata (Linne, 1767)
Distribution: Thilisi, Korugi

N. flavoguttata (Kirby, 1802)

Distribution: Borjomi reserve, Gardabani

N. flavopicta (Kirby, 1802)
Distribution: Borjomi

N. fucata Panzer, 1798
Distribution: Digomi, Korugi
N. fulvicornis Fabricius, 1793

Distribution: Borjomi, Thilisi, Vashlovani National Park

N. lathburiana (Kirbby, 1802)
Distribution: Gardabani
N. mutabilis Morawitz, 1870
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Distribution: Akhalkalaki

Genus - Epeolus Latreille, 1802
E. transitorius Eversmann, 1852
Distribution: Thilisi, Lagodekhi
E. variegatus (Linnaeus, 1758)
Distribution: Lagodekhi

Genus - Cubitalia Friese, 1911
C. tristis (Morawitz, 1876)
Distribution: Borjomi

Genus — Euceru Scopoli, 1770

E. cineraria Eversmann, 1852

Distribution: Vashlovani National Park, Kumuros khevi, Gardabani, Datvis khevi
E. clypeata Erichson, 1835

Distribution: Borjomi, Thilisi, Vashlovani National Park
E. interrupta Bar, 1850

Distribution: Vashlovani National Park, David Gareji

E. longicornis (Linnaeus, 1758)

Distribution: Betania, Tskhumaldi

E. nigrifacies Lepeletier, 1841

Distribution: Kasris tskali, Kumuros khevi

E. sogdiana Morawitz, 1875

Distribution: Udabno, Mtskheta, Tskhumaldi

E. spectabilis (Morawitz, 1875)

Distribution: Borjomi

E. vicina (Morawitz, 1876)

Distribution: Borjomi

Genus - Tetralonia Spinola, 1838
T. malvae (Rossi, 1790)
Distribution: Bakuriani

T. ruficollis (Friese, 1911)
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Distribution: Kasris tskali, Datvis khevi, Vashlovani National Park, Lekis tskali, Mamachais khevi,
Kumuros khevi [1-30]

T. salicariae (Lepeltier, 1841)

Distribution: Shaori, Gulripshi, Akhalsopeli, Akhali aphoni

T. tricincta (Erichson, 1835)

Distribution: Thilisi

Genus - Tetraloniella Ashmead, 1899

T. dentata (Germar, 1839)

Distribution: Lekis tskali, VVashlovani National Park
T. ruficornis (Fabricius, 1804)

Distribution: Thilisi

Genus — Amegilla Friese, 1897

A. albigena (Lepeletier, 1841)

Distribution: Thblisi surroundings

A. garrula (Rossi, 1790)

Distribution: Gagra, Thilisi, Lagodekhi

A. magnilabris (Fedtschenko, 1875)

Distribution: Thilisi

A. quadrifasciata (de Villers, 1789)

Distribution: Vashlovani National Park

Genus — Anthophora Latreille, 1803

A. aestivalis (Panzer, 1801)

Distribution: Uraveli

A. affinis Brulle, 1832

Distribution: Mamachais khevi, Vashlovani National Park, Mons. Zuldashi, Keshishi
A. astragali (Morrawitz, 1877)

Distribution: Pantisharas khevi, Vashlovani National Park

A. biciliata Lepeletier, 1841

Distribution: Vashlovani National Park, David Gareji, Borjomi
A. crinipes Smith, 1854

Distribution: Vashlovani National Park, Keshishi, Khertvisi
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A. dufourii Lepeleteir, 1841

Distribution: Vashlovani National Park, Kumuros khevi

A. erschowi Fedtschenko, 1875

Distribution: Vashlovani National Park

A. fulvitarsis Brulle, 1832

Distribution: Vashlovani National Park, David Gareji, Datvis khevi, Udabno [1-30]
A. furcata (Panzer, 1798)

Distribution: Bediani

A. nigriceps Morawitz, 1886

Distribution: Vashlovani National Park, Udabno

A. plagiata (Illiger, 1806)

Distribution: Aspindza, Lagodekhi

A. plumipes (Pallas, 1772)

Distribution:  Uraveli, Akhaltsikhe, Thbilisi, Saguramo, Kasris tskali, Betania, Kutaisi,
Telavi, Vashlovani National Park, Gardabani, Mtskheta, Datvis khevi, Shio mgvime, Keshishi
A. radoszkowskyi Fedtschenko, 1875

Distribution: Vashlovani National Park, Udabno, Pantisharas khevi

A. retusa (Linnaeus, 1758)

Distribution: Sokhumi, Vashlovani National Park

A. robusta (Klug, 1845)

Distribution: Borjomi

A. quadrimaculata (Penzer, 1798)

Distribution: Kazbegi

A. gracilipes (Morawitz, 1873)

Distribution: Keshishi (Gardabani)

A. bimaculata (Penzer, 1798)

Distribution: Thilisi

Genus — Habropoda Smith, 1854

H. tarsata (Spinola, 1838)

Distribution: Lagodekhi
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Genus — Melecta Latreille, 1802
M. albiforns (Forster, 1771)
Distribution: Manglisi, Borjomi
M. luctuosa (Scopoli, 1770)
Distribution: Thilisi

Genus — Thyreus Panzer, 1806
T. histrionicus (llliger, 1806)
Distribution: Thilisi, Eldari valley
T. ramosus (Lepeletier, 1841)
Distribution: Lagodekhi

T. truncatus (Perez, 1883)
Distribution: Thilisi

Genus — Bombus Latreille, 1802

B. argillaceus (Scopoli, 1763)

Distribution: Uraveli, Akhaltsikhe, Igoeti, Atskuri, Abastumani, Akhalkalaki, Ninotsminda
(Bogdanovka), Vashlovani National Park, Tsodoreti, Betania, Aspindza, Mtskheta, Borjomi

B. armeniacus Radoszkowski, 1877

Distribution: Zekari pass

B. barbutellus (Kirby, 1802)

Distribution: Borjomi reserve, Shipiaki, Katsalkhevi

B. brodmannicus Vogt, 1909

Distribution: Tikilisa, Zemo Okrokana, Ressi, Shevardeni, Gimara, Shovi, Oni, Lagodekhi reserve,
Tsalka

B. cullumanus (Kirby, 1802)

Distribution:  Uraveli, Akhalkalaki, Arali, Balkho, Igoeti, Sulda, Merenia, Ninotsminda
(Bogdanovka), Avranlo, Tikilisa

B. fragrans Pallas, 1771

Distribution: Thilisi

B. haematurus Kriechbaumer, 1870
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Distribution: Uraveli, Tsablana, Digomi, Skuri, Tsvermagala, Gudrukhis khevi, Chargali,
Magaroskari, Mons Kudo, Nagvarevi, Betania, Lagodekhi reserve, Skhvava, Shovi, Kintrishi, Oni,
Ambrolauri, Akhaltsikhe, Shuakhevi

B. handlirschianus Vogt, 1909

Distribution: Kephi, Lagodekhi reserve, Gimara, Shevardeni, Ketrisi, Abano, Zemo Okrokana,
Ressi, Svaneti

B. humilis Illiger, 1806

Distribution: Borjomi reserve, Uraveni, Aspindza, Adigeni, Minadze, Balkho, Tha Pantiani,
Beshtasheni, Dashbashi, Bediani, Shipiaki, Tsalka, Kaburi, Chivtkilisa, Avranlo, Khando, Tikilisa,
Khrami, Tsodoreti, Shuapkho, Kobulo, Parakheti, Shovi, Shaori, Mtiskalta, Nikortsminda, mount
Ushba foot, Shikhra, Tourist base surroundings Ushguli, Jibiani, Majdieri

B. hortorum (Linnaeus, 1761

Distribution: Zekari pass, Goderdzi pass, Merenia, Olodauri, Tskavashi, Skuri, Khomisdziri, Jojo,
Tsablana, Danisparauli, Gogadzeebi, Zeriboseli, Tsodoreti, Kumurdo, Kobulo, Matsevani, Beshumi,
Parakheti, Bari, Seva, Shkmeri, Mtiskalta, Lagodekhi reserve, Kintrishi reserve, Tskhumaldi,
Shikhra, Mulakhi, Mujali, Majdieri

B. hypnorum (Linnaeus, 1758)

Distribution: Lagodekhi reserve, Akhaltsikhe, Ninotsminda (Bogdanovka)

B. incertus Morawitz, 1881

Distribution: Ninotsminda (Bogdanovka), Java, Aspindza, Akhaltsikhe

B. jonellus (Kirby, 1801)

Distribution: Oni

Bombus alagesiamus, Reinig, 1930

Distribution: Java, Kepi, Ressi, Abano, Shevardeni, Gimara, Ketrisi, Zemo Okrokana, Mtiskalta,
Bari, Bakuriani, Oni, Mulakhi, Majdieri, Mujali

B. lapidarius (Linnaeus, 1758)

Distribution: Zekari pass, Goderdzi pass, Atskuri, Tsablana, Gogadzeebi, Nagvarevi, Chimga, Java,
Skhvava, Cheliagele, Parakheti, Bari, Tsodoreti, Kaspi, Garikula, Oshora, Kintrishi, Oni,
Ambrolauri, Thilisi, Borjomi, Akhaltsikhe, Shuakhevi, Khulo, Mtiskalta, Shkmeri, Ushguli, Jibiani
[1-30]

B. laesus Morawitz, 1875
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Distribution: Tba Pantiani, Beshtasheni, Shipiaki, Lac. Santa, Tikilisa, Lagodekhi reserve, Matsimi,
Dmanisi, Tsalka

B. lucorum (Linnaeus, 1761)

Distribution: Borjomi reserve, Zekari pass, Balkho, Merenia, Uraveli, Oladauri, Kariaki, Chivikilisa,
Lac. Santa, Khulo, Gorderdzi pass, Tsablana, Magaroskari, Khomisdziri, Gudani, Zeriboseli, Akneli,
Roshka, Kobulo, Beshumi, Motsmao, Chirdilis khevi, Shatili, Mutso, Arkhoti, Giorgitsminda,
Ardoti, Akheili, Chimga, Amga, Lagodekhi reserve, Mtiskalta, Shkmeri, Parakheti, Abano, Bari,
Seva, Shovi, Ressi, Ketrisi, Kintrishi, Ateni, Ailama, Lentekhi second forestry productuction,
Mujali, Mulakhi, Majdieri

B. mesomelas Gerstacker, 1869

Distribution: Zekari pass, Goderdzi pass, Akhalkalaki, Balkho, Tha Pantiani, Tsalka, Shipiaki,
Kaburi, Khando, Avranlo, Tikilisa, Likokis khevi Oshora, Danisparauli, Kintrishi, Dmanisi, Ushguli,
Jibiani, Mons Ushba foot, Shikhra tourist Base, Adishi

B. mlokosievitzii Radoszkowski, 1877

Distribution: Borjomi reserve, Zekari pass, Dashbashi, Khando, Tsalka, Kariaki, Kaburi, Avranlo,
Tsablana, Gogadzeebi, Chargali, Khomisdziri, Gudani, Kobulo, Roshka, Datvis khevi, Matsmao,
Chirdilis khevi, Mtiskalta, Bari, Lagodekhi reserve, Kazbegi, Seva, Glola, Kintrishi

B. muscorum (Linnaeus, 1758)

Distribution: Gardabani

B. niveatus Kriechbaumer, 1870

Distribution: Bakuriani

B. pascuorum (Scopoli, 1763)

Distribution: Borjomi reserve, Atskuri, Abastumani, Zekari pass, Balkho, Uraveli, Goderdzi pass,
Olodauri, Skuri, Tsalenjikha, Nakiani, Danisparauli, Tsablana, Gogadzeebi, Jojo, Tsoniarisi,
Kintrishi, Zeriboseli, Tsvermagala, Digomi, Tsodoreti, Betania, Kobulo, Chirdiliskhevi, Matsimchai,
Lagodekhi, Parakheti, Bari, Skhvava, Mtiskalta, Shovi, Khaishi, Java, Oshora, Bavari, Lentekhi
second forestry production, Mons. Ushba foot, Shikhra tourist base, Mons. Zuruldi, Mulakhi

B. persicus Radozkowski, 1881

Distribution: Kaburi, Khando, Mutso, Shaori, Kala, Mazeri, Shikhra

B. albopauperatus Skor (1914)
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Distribution: Kudo, Giorgitsminda, Roshka, Gimara, Ressi, Kephi, Abano, Mtiskalta, Seva, Shkmeri,
Ketrisi, Mukhrani

B. portchinsky Radoszkowski, 1883

Distribution: Akhalkalaki, Shipiaki, Tha Santa, Khando, Kudo, Roshka, Kmosti, Mons. Sachali,
Akhieli, Mtiskalta, Kepi, Abano, Lagodekhi reserve, Gimara, Shevardeni

B. pratorum (Linnaeus, 1761)

Distribution: Borjomi reserve, Nagvarevi, Beshumi, Lagodekhi reserve, Kvemo Okrokana, Kintrishi,
Skuri, Khulo, Tsalka, Bakuriani

B. quadricolor (Lepeletier, 1832) (=Psithyrus quadricolor)

Distribution: Georgia

B. ruderarius (Muller, 1776)

Distribution: Zekari pass, Java, Borjomi

Bombus georgicus Vogt, 1909

Distribution: Bediani, Shipiaki, Danisparauli, Goderdzi Pass, Qmosti, Ketrisi, Ressi, Mtiskalta

B. skorikovi (Popov, 1927)

Distribution: Skuri, Tikilisa

B. sichelii Radszkowski, 1859

Distribution: Zemo Okrokana, Kvemo Okrokana, Bari, Mtiskalta, Gimara, Kepi, Abano, Ressi,
Shevardeni

B. soroeensis (Fabricius, 1776)

Distribution: Borjomi reserve, Uraveli, Tha Lelovani, Igoeti, Abastumani, Zekari pass, Goderdzi
pass, Adigeni, Balkho, Avranlo, Shatili, Tsablana, Khulo, Mutso, Ardoti, Arkhoti, Akhieli,
Saguramo, Seva, Tsodoreti, Lagodekhi reserve, Betania, Bari, Mtiskalta, Parakheti, Shovi, Skhvava,
Kintrishi, Mtskheta, Garikula, Borjomi, Ertatsminda, Kaspi, Lentekhi second forestry production,
Ailama, Mons Ushba foot, Shikhra Tourist base, Mons. Zuruldi surroundings, Ushguli, Adishi,
Mujali, Majdieri, Mulakhi

B. subterraneus (Linnaeus, 1758)

Distribution: Tha Pantiani, Tsalka, Trialeti, Shipiaki, Khando, Gogadzeebi, Mons. Kudo, Kmosti,
Chimga, Mtiskalta, Shkmeri, Abano, Shovi, Lagodekhi reserve, Kvemo Okrokana, Barisakho,
Magaroskari, Shuakhevi, Gori, Borjomi, Akhaltsikhe, Oni, Kazbegi

B. sylvarum (Linnaeus, 1761)
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Distribution: Borjomi reserve, Manglisi, Uraveli, Akhaltsikhe, Arali, lgoeti, Aspindza, Atskuri,
Zekari pass, Adigeni, Akhalkalaki, Balkho, Khando, Merenia, Minadze, Abastumani, Goderdzi pass,
Kizilkilisa, Orozmani, Boslebi, Tba Pantiani, Patara Dmanisi, Tsalka, Beshtasheni, Chivtkilisa,
Kariaki, Kaburi, Avranlo, Khrami, Tikilisa, Gomareti, Tskavashi, Danisparauli, Tsodoreti, Amga,
Akhieli, Mons. Kudo, Tsablana, Abano, Parakheti, Skhvava, Gimara, Shevardeni, Nikortsminda,
Mtiskalta, Java, Ressi, Shaori, Seva, Betania, Matsevani, Ketrissi, Kaspi, Ertatsminda, Kintrishi,
Oni, Ambrolauri, Mtkheta, Thilisi, Adishi, Mujali, Mulakhi, Majdieri, Choloshi, Ushguli [1-30]

B. sylvestris (Lepeletier, 1832) (=Psithyrus silvestris)

Distribution: Tskavashi

B. terrestris (Linnaeus, 1758)

Distribution: Dmanisi, Ukangori, Bediani, Tsodoreti, Skhvava, Bari, Mtiskalta, Parakheti, Seva,
Shkmeri, Shovi, Kazbegi, Kintrishi, Ambrolauri, Oni, Tsalka, Thilisi surroundings.

B. velox (Shkorikov, 1914)

Distribution: Ninotsminda (Bogdanovka), Kaburi, Ketrisi, Ressi, Shevardeni, Gimara, Kazbegi,
Tsalka, Thilisi surroundings, Paravani lake surroundings

B. wurflenii Radoszkowski, 1859

Distribution: Balkho, Merenia, Akhalkalaki, Mons. Kudo, Akneli, Roshka, Kobulo, Barisakho,
Giorgitsminda, Mutso, Amga, Lagodekhi reserve, Zemo Okrokana, Shkmeri, Parakheti, Bari,
Abano, Gimara, Kepi, Mtiskalta, Paravani lake surroundings, Majdieri, Mons. Ushba foot, Turbaza
Shikhra surroundings

B. bohemicus (Seidl, 1838 (=Psithyrus bohemicus)

Distribution: Khando, Katsalkhevi, Kmosti, Chirdilis khevi

B. campestris (Penzer, 1801) (=Psithyrus compestris)

Distribution: Borjomi reserve, Atskuri, Adigeni, Kintrishi

B. maxillosus Klug, 1817

Distribution: Minadze, Arali, 1goeti, Atskuri, Akhaltsikhe, Kaspi

B. rupestris (Fabricius, 1793)

Distribution: Kintrishi, Akhalkalaki, Atskuri, Barisakho

Genus — Apis Linnaeus, 1758

A. mellifera Linaaeus, 1758

Distribution: Throughout all Georgia.
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Check list of Bees (Apoidea: Apidae, Xylocopinae) in the Zoological Collections

of the Georgian National Museum

Izabella Skhirtladze, Maia Intskirveli

Georgian National Museum, Rustaveli Avenue 3, 0105, Thilisi, Georgia

E-mail: Izabella Skhirtladze — apidology@mail.ru; maia.inckirveli@mail.ru

Abstract.The article deals with composition and diffusion of autochtonic, relictic variety of bee-like
insects Apoidea which is spread in Caucasia and the Middle Asia and are kept in the collections of
the Georgian National Museum. Having studied factually Xylocopinae — displays and preserved in
entomological fund of the Georgian National Museum, as well as literary facts — is has been
ascertained that there are exist 2 representatives of Xylocopa family and subfamily of Xylocopinae in

the insect fund. They were procured on the territory of Caucasia and the Middle Asia.
Key words: Apidae, Xylocopinae, Relictic, Autochtonic.

Material end methods: The basis of this work was: a) obtained by us material during the 1964-1992
years expeditions which were carried out first in Georgia and then in the whole Caucasian region;

b) old materials kept in the collections of the entomological depository and literary sources, as well
as revision and comparison bee-like insects in the entomological fund.

It is worth of mentioning that there does not exist any information about Xylocopinae sub-family.
Our task is to fill up the gap and to represent completely fauna of Xylocopinae subfamily which is
spread on the territory of Caucasia and the Middle Asia. During the working process 2 varieties of
Xylocopiae subfamily have been stated: Xylocopa valga Gerst and Xylocopa violaceae L.

1. Xylocopa valga (Gerstaecker, 1872).

This variety is of oriental origin. Neogenetic reliction of bee-like tropical group.

A Female has length 20-27mm [3]. The body is black, metal violet color with brilliance. It is covered
with thick, long, black fuzz [5]. The head is white nearly of the same width as a chest. Feelers are
black of red color from below. Legs are black covered with fuzzes. Wings are black of blue violet
brilliance. A male looks like a female but fillers are not lowered at the end.

Introduction: General area includes the whole palearctic region except its north part.
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Habitat: In the northern part this group habitats at the edges of woods and in fields, places of
people’s setting [4]. In the south this group is found in woods, fields and in biotops of the open

vallies. In the eastern part it is found in the eastern zone of fields [2].

2. Xylocopa violaceae (Linnaeus, 1758).

Neogenic reliction. It is a representative of a tropical bee-like group. Variety — of the Mediterranean
Sea autochthonic origin [1].

A female has length 20-23 mm. [3]. The body is black, metal violet color with brilliance. The body
is covered with black fuzzes. A head is narrow in comparison with a chest. The upper lip is covered
with reddish fuzzes. Feelers are black, red color from the bottom and lowed at the ends. The second
part of the filler is equal of the following three ones. Legs are black, covered with fuzzes. Wings are
black with blue-violet brilliance. A male has 20-22 mm. length. It looks like a female. Fellers are
black with orange endings. Pelvis is noticeably bend [2].

Introduction: It is spread in the West Carpathians, in south part of Odessa, Caucasia, Transcaucasia
[4], in the south coast of the Caspian Sea, in the central Kopetdag, North Africa and central Asia. In

Europe it is found in France, Western Germany [2].

Habitat: It is found at the edges of wood, on valleys and on slopes of ravines [4].
Systematic part

Ordo Hymenoptera

Super family-Apoidea, Ashmead 1899

Family Apidae Anthophoridae Scopoli, 1770

Subfamily Xylocopinae D.T. 1895

1. Xylocopa valga Gerst?

Material Georgia:

East Georgia: Thilisi, Ortachala, V1. 1945; Shuapkho distr. Dusheti, 14.VV1.1970 — Leg: Skhirtladze.
Dusheti, Magaroskari, Sharakhevi, 5.V1.70 Leg: Skhirtladze. Dusheti, Barisacko, Cirdilis khevi,
17.VI1.1970 Leg: I. Skhirtladze; Vashlovani reserve, Pylle Datvi, 14.V.1976 Leg: I. Skhirtladze;

2 The obtaining places of some species are given with old names.
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Thilisi, 10.VI1.1912 Leg: Zaitsev; Vorontsovka, distr. Borchalo, VI1.1906; Batzara reserve, distr.

Akhmeta, 5-6.V1.1975 Leg: I. Skhirtladze; Thilisi, VI11.1916 Leg: Princ; Ekaterinofeld, VI1.1919
Leg: Rimanson; Digomi, dist, Thilisi, 2.V1.1911 Leg: K. Satunin; Misaistili, distr. Natakhtari,
VII1.1932 Leg: Vashakidze; Digomi, distr. Thilisi, 29.V.1911 Leg: Voronov; Ksani, distr. Gori
VI1.1913; Thilisi, 10.V.1937 Leg: Khakhutashvili; Mtacminda, distr. Thilisi, 18.V.1968 Leg: I.
Skhirtladze; Lac. Lisi, distr. Thilisi, 24.1VV.1966 Leg: I. Skhirtladze; Ekaterinofeld, VII1.1919 Leg:
Rimanson; Botanic garden, distr.Thilisi 18.V.1968 Leg: I. Skhirtladze; Akhmeta, V11.1920 Leg:
Arkhangelsky; Kodjory, 1.VI1.1912 Leg: G. Nevodovsky: Voroncovka, distr. Borchalo V1.1906;
Thilisi, 20.V1.1912 Leg: Zaitsev; Sionis ubani, 22.VV11.1946 Leg: Chinchaladze; Akhmeta, VI11.1920
Leg: Arkhangelsky; Thilisi Botanic garden, 10.VII1.1939 Leg: Vashakidze; Akhmeta, Mataani,
10.VI11.1970-72 Leg: Skhirtladze; Tziteli tzkaro, 2.V1.1972 Leg: Skhirtladze; Kiketi, distr. Thilisi
Leg: Kukavadze; Thilisi, 9.VI.1968 Leg: Skhirtladze; Thilisi, Mtazhminda, 18.VI1.1965 Leg:
Skhirtladze; Thilisi, VI1.1931; Tziteli tzkaro, reserve Vashlovani, 27.VV11.1984 Leg: |. Skhirtladze;
Gori; VI111.1938 Leg: Vashakidze; Ardvi, Borchalo, 22.V11.1914 Leg: Kalantari; Kodjori, 10.1V.1934
Leg: Chkhikvishvili, Thilisi, 1.X.1972 Leg: Skhirtladze; Lagodekhi, 5-6.V1.1971 Leg: Skhirtladze;
lac. Lisi, dist. Thilisi, 6.1V.-31.V.1965 Leg: Skhirtladze; Zhodoreti, distr. Thilisi 23.V111.1964 Leg:
Skhirtladze; Tziteli tzkaro, reserve Vashlovani, 2-27.V-2.VI1.1971-1972 Leg: Skhirtladze; Valle
Shiraki, distr. Kasris tzkali, 3.V.1970 leg: Skhirtladze, Thilisi, 15.VII-8.1V-27.VI-20VI1-1911-1912
Leg: Zaitsev et. Kozlovsky; Mzkhheta, distr. Thilisi, 31.VI11.1911 Leg: Rimanson; Fasanauri, distr.
Dusheti, VI1.1913 Leg: Satunin; Zkhneti distr. Thilisi, 111.1924; Gomi, distr. Thilisi, 2.V1.1911 Leg:
Satunin; Telavi, 1V.1907.

Western Georgia: Samtredia; Ninua kutkhe, 10.V.1972; Oni, Mtis-kalta, 9.VII.1971 Leg: I.
Skhirtladze; Tzebelda distr. Suchum, 30.1X.1908 Leg: Voronov; Kobulety, VII.1917; Mestia,
21.V1.1982 Leg: Skhirtladze; Surami, V1.1913 Leg: Sekhitov; Koka, distr. Kutaisi, VI1.1911 Leg:
Nikolaev; Suchum, Shroma, 29.V1.1956 Leg: Chinchaladze; Khertvisi, Aspindza, 2.\VV1.1966 Leg:
Skhirtladze; Sanaro, distr Shoropan, VI11.1920 Leg: Svirideini; Lentekhi, Chopury, 1.V1.1973 Leg:
Skhirtladze; Ajameti reserve, distr. Kutaisi; Samtredia, didi-gjikhaisi, V.1936 Leg: Vashakidze;
Pitsunda, distr. Suchum, 27.111.1908 Leg: Satunin; Batumi, 23.V.1959 Leg: Skhirtladze.
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South Georgia:

Aspindza, 9.VI11-16.V.1973-1974 Leg: Skhirtladze; Dmanisi, Oruzmani, 30.V.1966 Leg: Skhirtladze;
Dumanisi; 26.V.1966 Leg: Skhirtladze; Thalka, Bediani, 7.VV1.1966 Leg: I. Skhirtladze; Dmanisi,
Ukangori, 28.V.1966 Leg: Skhirtladze; Borjomi, 6.V1.1914 Leg: Tkachukov; Tetri-tzkaro, dzveli
Manglisi, 4-7.VV111.1930 Leg: Burzanadze; Bakuriani, distr. Borjomi, VV.1917 Leg: Kozlovsky; Tetri
tzkaro, VI11.1921 Leg; Glinsky; Tetri tzkaro, Manglisi, V11.1934-38; Borjomi, 7.VI-19.VII11.39 1914
Leg: Tkachkov; Vardzia, distr. Aspindza, 21.V1.1981 Leg: Skhirtladze.

Material Armenia:

Erzingiani, 5.V.-27.VI11.1917 Leg: Banjkovski; Mons Takaltu, distr. Kulpak, 28.V.1913 Leg:
Vasilinin; Burulan distr. Ararat, 3.VI1.1911 Leg: Satunin; Vanet vici 19.VI1.1916 Leg: Kaznakov;
Sardar-bulag, distr. Ararat, 24.VV.1911 Leg: Satunin; Echmiadzin, distr. Erevan, Vi.1916; Agarak,
Megri, 17.X.1974 Leg: Skhirtladze; Agarak, 26.V.74. Leg: Skhirtladze; Khosrov reserve
12.V1.1973-22.V.1979 Leg: Skhirtladze; Vedi, river Vedi, 8.VI1.1973 Leg: Skhirtladze; Leninakan,
24.V1.1973 Leg: Skhirtladze.

Material Azerbaidzan:

Mursolin, VI1.1916; Geok-tapa, 7.1V.1915 Leg: Shelkovnikov; Vank-Gadrut, distr. Shusha,
29.V1.1912 Leg: Satunin; Aresh, 25.VI11.1902 Leg: Koenig, Lenkoran, Talish, V.1911; Evlakh,
2.V1.1911 Leg: Satunin; Pirsagat, V.1907; Murov-dag, distr. Elisavertpol 21.VIII.1912 Leg:
Shclkovnikov; Elisavetpol, VI1.1916 Leg: Kipiani; Aresh, 12.V.1915 Leg: Shelkovnikov; Chargei,
distr. Elisavetpol V.1908. Leg: Florensky; Nakhichevan, river Arax, 29.V.1914; Girkan reserve,
Lenkoran, 22.V1.1975 Leg: Skhirtladze; Gosmoliani, Lenkoran, 18.V1.1975 Leg: Skhirtladze; Kilit,
Nakhichevan, 30.V.1974 Leg: Skhirtladze; Elenendorf, VV1.1924 Leg: Enikolopova; Geok-tapa, 4-7,
IV.1915 Leg: Shelkovnikov; Elisavetpol VI11.1916 Leg: Krell; Geok-tapa; 3.V.1915-1916 Leg:
Shelkovnikov; Nukha, VI11.1916-1917; Pirkuli reserve, 13.VV.1972 Leg: Skhirtladze; Skobolevka,
distr. Shusha, V.1915; Lenkoran, Batasar VI1.1916. Nizovaia, 19.V1.1974 Leg: Skhirtladze;
Dastakert, 19.V.1976 Leg: Skhirtladze; Fauc. Hidkaun, Zangezur, 15.VII.1911 Leg: Satunin;
Elisavetpol, VI1.1909 Leg: Vinovsky; Nakhichevan, Ordubad, VI1.1916; Nakhichevan, river Araxi,
29.V.1914 Leg: Voronov et Volchanensky; Geok-tapa, 7.1V.1915; Shakhbuz, Nakhichevan, 16-
17.V1.1973 Leg: Skhirtladze; Pirkuli reserve, 21.1VV.1973 Leg: Skhirtladze.
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Material Iran:

Leshkerek, distr. Tegeran, V.VI1.1918, 1916, 1935: Tegeran, 13-20-28.VI11.1905-VI11.1915 Leg:
Boquilon; Danula, Urmiana Exsp. 26.V.1916; Kerim-Abad, 17.VI1.1916 Exp. Urmiana; Sharif-
Khane, 28.V.-3.VI. 1917 Leg: Bening; Lac. Urmia, distr. Urben, 30.V.1916 Leg: Exp. Urniana;
Neachalon, Baidost, 4.V1.1916. Leg: Exp. Urmiana; Sebedi, 18.V.1916 Exp. Urmiana.

Material Turkey:

Sarikamish, 21.V1.1914 Leg: Poltaracky; Lomash, Distr. Artvin 28.VI1.1911. Leg: Vorontsov;
Kessalar, distr. Erzerum, 16.V1.1917 Leg: Poltoratsky; Zardanisi, distr. Olty, 15.V11.1908. Leg:
Satunin; Nariman, distr. Olty, 12.VV11.1908. Leg: Satunin; Khod-salakur, distr. Artvin, 26.VI11.1911
Leg: Voronov; rus. Tut, distr. Kagizman, 6.V1.1913. Leg: Vasilinin; Temurabad, VI1.1917; Fauc.
Demir Kapu, distr. Kagiaman, 4.V1.1915.

Material North Caucasus:

Gersti, Tabasaran, Dagestan, 3.V.1911 Leg: P. Galkin; Dagestan, VI. 1916; Anapa, distr. Kuban,
12.VI11.1915 Leg: Voronov; Krimskaia, Ekaterinodar, VI-VI111.1906 Leg: Geideman; Mineral-Vody,
Krasnodar, VI1.1906-1907 Leg: Belashevsky; Sergokala, Dagestan, 29.V.1975 Leg: Skhirtladze;
Poltava, 1.VI11.1914; Mingrelskoe, distr. Kuban 1X.1916.

Material Middle Azia:

Turkmenia, Firuza, 4.VI-8.VIII-25.V111.1901-1905-1906 Leg: Anger; Ashkhabad, Turkmenia,
9.VII11.1902-1905 Leg: Anger; Goiani, Plavni, 12.V.1925; Aigeshki peski, 8.V.1925; Mervi,
3.1V.1897; Ashkhabad Vi.1906. Leg: Andreev; Kerich-Kenerdag, V.1897; Sulukly, 14.VV1.1901 Leg:
Anger; Kurtu-su, 20.V.1907 Leg: Andreev; Turkmenia 1V.1902 Leg: E. Koenig.

2. Xylocopa violceae L.

Material Georgia:

East Georgia:

Tiflis, 19.V.23.111.25.1V.1968-70, 1976-1988 Leg: Skhirtladze; Thilisi, Botanic garden, 31.111-
18.V.1968 Leg: Skhirtladze; Akhmeta, Batzara reserve, 6-11.1978 Leg: Skhirtladze; Ksani, distr.
Gori, VI1.1913 Leg: Satunin; Marneuli, VI-1906. Gardabani, David Gareji, 26.1v.1972 Leg:
Skhirtladze; Lagodekhi, VI1.1971 Leg: Skhirtladze; Shuafkho, distr. Dusheti, 14.V1.1970. Leg:
Skhirtladze; Magaroskari, distr. Dusheti, 16.V.1975 Leg: Skhirtladze; Ukangori, distr. Dmanisi,
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28.V.1966 Leg: I. Skhirtladze; Thilisi, 22.111.1907 Leg: Koenig; Digomi, distr. Thilisi, 17.V.1911
Leg: Satunin; Telavi, Ill, 1907; Karajz, 31.111.1912; Ksani, distr. Gori, VI1.1913 Leg: K. Satunin;
Reserve Lagodekhi, 13.V.1979 Leg: Skhirtladze; Kaspi, VII1.1973 Leg: Skhirtladze; Akhmeta,
10.VI11.1972 Leg: Skhirtladze; Bachiani, VI11.1916.

Western Georgia:

Agjamethi reserve, distr. Kutaisi, 15.V.1949; Sukhum, 21.111.1908 Leg: Satunin; Didi Gjikhaisi,
distr. Samtredia, V.1936 Leg: Vashakidze; Batum, 23.V.1958. Leg: Chinchaladze; Lanchkhuti,
Mamathi, 1960; Samtredia, 19.VI11.1972 Leg: Skhirtladze.

South Georgia:
Akhalkalaki, VI11.1919 Leg: Rimanson; Skhirtladze; Fauc. Zekari, 1.VI1.1911; Tzagveri, distr.
Borjom, 7.VI11.1967 Leg: Skhirtladze.

Material Armenia:

Khosrov reserve, 15.111-3-13.,VV-11.VI. 1970-1973-1979 Leg: Skhirtladze; Mons Takaltu, distr.
Kulpak, 28.V.1913 Leg: Vasilinin; Sarai-bulag. distr. Vedi, 13.V1.1973 Leg: Skhirtladze; Erevan,
4.V111.1916.

Material Azerbaijan:

Adzhikent, distr. Elisavetpol, 21-23. VII-26.VII1-1912-1913-1914 Leg: Vasilinin; Turian-chai
reserve, 4.V1.1972 Leg: Skhirtladze; Lenkoran, Zuvand, Gilidara, 18.V1.1975 Leg: Skhirtladze;
Hirkan reserve, distr. Lenkoran 16.V.1975 Leg: Skhirtladze; Bilav, distr. Nakhichevan 23.V.1974
Leg: Skhirtladze; Dastakert, 19.V.1976 Leg: Skhirtladze; Geok-tapa, 7.1V.1915 Leg: Shelkovnikov;
Vank-gadrut, distr. Shusha, 28.V1.1912 Leg: Satunin; Pirsagat, 19.V.1907; Listevas, distr. Zangezur,
9.VI1.1911 Leg: Satunin; Geok-tapa, 7.1V.1915 Leg: Shelkovnikov; Khamam-chai, Elfi, 28.V1.1909
Leg: Shelkovnikov; Skobelevka, distr. Shusha, VV1.1916; Helenendorf, 1\VV.1916.

Material Iran:

Leshkerek, distr. Tegeran, V.1916; Aslanduz, distr. Kariagin, 14.VI11.1912 Leg: Satunin; Tegeran,
29.VI1.1915 Leg: Boquilon; Vestali, distr. Karjgin, 17.V11.1912 Leg: Satunin.

Material North Caucasus:

Krimskaia, Ekaterinodar, VI11.1916 Leg: Heideman; Sergokala, Dagestan, 29.V.1975 Leg:
Skhirtladze.
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Material Turkey:
Saribaba, distr. Kagizman, 7.V1.1913 Leg: Vasilinini; Demirkapu, distr. Kagizman Leg: Voronov;
Olty, 17.,V1.1904 Leg: Koenig; Ture, distr. Artvin, 20.VI1.1915.
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Abstract. It was first indepent radio-telemetric research of Cinereous Vulture done by Vashlovani Protected
Areas Administration. Such kind of scientific research was done 10 years ago in Chachuna Strict Reserve. A
research gives us a possibility of monitoring Cinereous Vultures behavior on the nesting place and on
different live stages. We also have to observe a trajectory of bird movement that has already covered
following countries: Georgia, Azerbaijan, Iran and Russia.

Keywords: Cinereous vulture (Aegypius monachus) and Eurasian Griffon Vulture (Gyps fulvus), Takhti —
Tepa Natural Monument, Eagle Canyon, Dali Water Reservoir.

Abbreviations: VPA- Vashlovani Protected Areas, APA — Agency of Protected Areas of Georgia, GIS-
Geographical Information System

Introduction

The main objectives of our radio-telemetry research was 2 species of birds: Cinereous vulture
(Aegypius monachus) and Eurasian Griffon Vulture (Gyps fulvus) in Vashlovani Protected Areas. It
was a first independent attempt of the VPA administration in terms of bird monitoring.

Cinereous vulture (Aegypius monachus) is a rare species and today it is listed as Endangered in
Georgian “Red list”. Vashlovani Protected Area is one of the most important nesting areas for this
type of bird in Georgia. A. Gavashelishvili conducted a research on this species in Chachuna
Reserve and revealed some interesting results in 2004-2006. The Cinereus Vulture is restricted to the
southeastern part of Georgia [1], where they nest in mature juniper trees (Juniperus communis).
Habitat of Cinereous vulture in Vashlovani Protected Areas covers Vashlovani State Reserve, Parts
of Vashlovani National Park (Pantishara - Datviskhevi, Mlashe Tskhali) and Natural Monuments:
Takhti -Tepa and Eagle Canion [2, 3]. Takhti-Tepha is an inorganic natural monument that occupies
1 hectare and consists of bubbling mud craters erupting from the ground, in 620 m. above sea level.
It is located to the south of Dali water reservoir, paralel to Takhti-Tepha mountain range. The
craters, along with small open vents are constantly active, erupting mud, oil and gas. On the slopes
of voulcanic craters are desert vegetation. Around of the nest of bird are many halophit plantes, for

example: Suaeda sp., Petrosimonia brachiati, Gamenthis pilosus, Limonium meyeri and other [3].
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Eurasian Griffon Vulture (Gyps fulvus) is also rare species and is listed as Vulnerable in Georgian
“Red list”. Habitat of Eurasian Griffon Vulture in VPA is nearly same as Cinereous vulture. Today
in VPA there are 80 individuals of Eurasian Griffon Vulture. This information is collected during the
regular monitoring by the VPA rangers as well as natural resources specialist and is based on the

report of other scientific researches.

Number of Cinerious Vulture in VPA
2013-15

40
30
20

10

2013 §. 2014 §. 2015 §.

Study and methods

The study area covers territories of Georgia, Azerbaijan, Iran, and Russia. The started point of
Cinereous vulture was in nest on the juniper tree near Takhti-Tepa Natural Monument 620 meters
above the see level. Surroundings of Takhti-Tepa is built with clay and sand containing layers. The
forms of relief are ridges and valleys, located at a height of 620 m. above the sea level. Ecosystems
are presented with a semi desert phytocenoses, where the halophyte plants are mainly distributed.
The adjacent areas of Takhti -Tepha are built with the similar rocks and are presented with the same
semiarids ecosystems, that is located to its west, Chobandagi ridge situated on Azerbaijani border, as
well as the ridges on the territory of Azerbaijan, where the Cinereus vulture moves.

The started monitoring point of Eurasian Griffon Vulture was a tree near Khornabuji Castle.
Research was covered mainly a pastures where vultures had a nest and feeding places. Monitoring
started in July, 2015 and conducted by radio-telemetry methods and using transmitter (Ecotone).

It was a joint pilot activity of Georgia and Estonia, done in frames of the project financed by the
Ministry of Foreign Affairs of Estonia. Administration of VPA and APA together with Estonian
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Envioronmental Board and “Eagles club were involved in the activities.. Here we are demonstrating
results of monitoring done during 2015 and 2016.

In a results part we can make some analyses of tracks of our birds and discuss the old tracks of birds
that was studied by A. Gavashelishvili and M.J. Grady.

Results
Our research and monitoring was concentrated finally only on Cinereous vulture (Aegypius

monachus) who is still alive and continues moving in different countries seasonally.

History: Monitoring of Cinereous vulture (Aegypius monachus) - Mikho was started from July 7,
2015. The transmitter was fitted on the nestling in nest where it stayed few days and moved to the
territory of Georgia until September 11, 2015. After that it crossed Azerbaijani border and flew back
to nest. During 14-17 September bird periodically crossed a border of Azerbaijan and flied to the
shore of Caspian Sea and after back it crossed the Dali water reservoir and returned back to the nest.
In November 15 bird flew to in Iran in Kashani region [4], later moved to Shainshah and final
destination was Oman Bay where it was on January 4, 2016. Here bird stayed until April 18. At the
end of April the bird flew to South shore of Caspian Sea.
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Figure 1. Movements of a Cinereous Vulture that was tagged a nesting with
a satellite radio-transmitter on 8 July 2015 (near Takhti-Tepa). The last signal was received on 20.
December 2015.

From the beginning of May it was already in the middle of Azerbaijan, and on May 6 it was in

Georgian territory in Takhti Tepa area where from it flew to the north, crossed the Georgian border
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and stopped in Chechnia first and later in north part of Daghestan,From May 20 till the end of the
month the bird was flying across the stepps of Kalmukheti.

From June till October it stayed in KahImukheti Stepps and from October 10 it started flying towards
south, flew back to Chechnia, near Grozno. Next days crossed the Caucasus range along the Caspian
Sea and checked in extreme southeastern part of Azerbaijan. Went on flying to Iran and by
November 1 it was already in Iran [4].
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Figure 2. Movements of a Cinereous Vulture that was tagged with a satellite radio-transmitter
on 4 January 2016 (Oman Bay, South of Iran). The last signal was received on 2. November 2016.

While analyzing the bird trajectory and landscape we can notice that it flew mainly in pastures, dry
parts, where Juniperus and Pistachio and similar trees and plants grow. On parallel we can say that it
mainly flew near the pastures where the sheep herd stays. Mikhos tracks was going near some
protected areas, for example Mecklet State Natural Reserve, beach of river Ispeck in Russia (or
Chechnja), after that in Azerbaijan bird flew near a beach of Caspian Sea, near Lenkoran Protected
Areas and Ag-Dag PA and finaly from 1 November bird is on Shovdar Chai. Unfortunately, we
couldn’t collect the data on Eurasian Griffon Vulture (Gyps fulvus) because bird with transmitter was
died and its remains and transmitter was found in the territory of VPA. The specialists doubt that it

was eaten by the predator.
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Neuroendocrine system and its activity in females
Dendroctonus micans Kug. (Coleoptera: Scolitidae)

E. Tskhadaia
Institute of Zoology, llia State University, 3/5, K. Cholokashvili Ave., 0162, Thilisi, Georgia
Edisher.tskhadaia@iliauni.edu.ge

Introduction
Even today, the problem associated with the spread of Dendroctonus micans stays one of the most

important around the world. Particularly, the damage caused to spruce forests in Georgia between
1956 and 1982 was enormous. Despite the fact that the biology and ecology of D. micans have been
studied in detail providing for the geography of their distribution, there still are some moments of
their life and behavior that remain unclear [1 - 3].

Neuroendocrine system (NES) plays an important role in the insect vital activity. Neurosecretory
cells (NSC) of the brain, endocrine glands - corpora cardiaca (c.c.) and corpora allata (c.a.)
generate juvenile hormone (JH) which play an important role in ontogenesis of insects [4 - 9]. In
this regard, the study of the NES and its activity in females of this beetle will explain some points of

their vital activity.

Material and Methodology

To reveal the NES's secretory activity of female individuals of beetles during their imaginal period
of life, were fixed in Bouin solution .After processing, brains of the beetles were removed together
with the endocrine glands - c.c. and c.a. After histological treatment, the 7-8 mkm thick sections
were stained with paraldehyde-fuchsine (PAF), paraldehyde-thionine with floxin (PTF) and alcian
blue with floxin (ASF) in order to reveal NSC cells and their joint activity with c.c. and c. a..
Simultaneously, the flying muscles and ovarioles were processed and their condition was monitored

during the imaginal female life.

Neuroendocrine system
NES of the females of D.micans, NSC of the brain and paired endocrine organs c.c. and c.a.
(Fig. Nel).

207


mailto:Edisher.tskhadaia@iliauni.edu.ge

VOL. XXV PROCEEDINGS OF THE INSTITUTE OF ZOOLOGY 2016

- .
L2 L1 L1 L2

Fig.1. NES of the females of Dendroctonus micans
a) Brain, c.c.and c.a.  b) M, L1 and L2 groups of the NSC

In the brain, a core group of the NSC is localized in the medial (M) part of the brain. Two groups of
the NSC are represented in the lateral (L) parts of the protocerebrum- the first L1 and the second L2
groups, which are not always identified. The NSC of these groups is activated at the time of egg
maturation in ovarioles.

In the medial group of the brain type A- and type B- of NSC are revealed. Type A- of NSC is
divided into two subtypes: Al- and AZ2-. The subtype Al- of NSC is pear-shaped and the size
of their nuclei is 6,8-8 mkm. Their neurosecret is stained dark purple with PAF and PTF, while with
the ASF they become intensive blue. Type A2- of NSC have more rounded shapes. The size of their
nuclei is 9-10 microns. Neurosecretory material is less intensively colored by PAF, ASF and PTF.
Floxin causes part of the granules of neurosecretory material in the cytoplasm of the NSC type A2-
to become pink.

The B- NSC is clearly identified with ASF staining. These cells are round and relatively small.
Average size of NSC nuclei is 6.6 microns. The cytoplasm is stained pink including small granules

of neurosecretory material of blue and pink colors (Fig. 2).
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Fig. 2 - The medial group of brain NSC. (10x20)

Regarding NSC of type C-, which are part of NSC and are characteristic to other insect species, have
not been detected. NSC of type D —, which differ from other NSC with their large size, precisely
round shape and bright large nuclei, are weakly revealed too. There are only four cells of them, like
in other insects. Their cytoplasm always contains dispersed PTF-philic neurosecretory material. No
quantitative changes of neurosecret are observed in their cytoplasm. The average number of NSC in
the medial group varies between 48 and 60 cells. However, there are individuals with fewer NSC 39
- 42 pcs. The average ratio of Al-, A2- and B— of NCS in the medial group can be expressed by the
ratio 3: 2: 1 respectively.

In addition to the medial group of NSC the brain has lateral L1- and L2- NSC. NSC of these groups

is identified at the later stages of oogenesis (Fig. 3).
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Fig. 3 The medial (M) and Lateral (L) groups of NSC (10x20)

The first lateral group L1- contains one NSC of type Al- and three of type A2-. The second lateral
group L2- contains three cells of type A2- with PTF-philic neurosecret [10].

C.c. and c.a. are important endocrine glands of the neuroendocrine system of insects [6,7,8].
These paired glands are located in the outer lower part of the brain on both sides of the pharynx. C.c.
has an elongated circular shape and is up to 0.1 mm in length. C.c.is connected to the brain base with
short commissure which ends of the axons NSC come up to. Very small cells with a thin layer of
cytoplasm are located along the inner wall in c.c. There is a thin fibrous structure in the middle part
of c.c..In the lower partc.c.is connected with c.a., which has a hollow spheroidal shape. Neurosecret
is extracted in haemolymph through c.a. as JH (Fig. 4).

Fig.4. Neurosecret material in 1) c.c.and 2) c.a. (60x20)
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Synthesis, accumulation and excretion of neurosecret material

The cytoplasm of NSC of younger, yet brown beetles D. micans contains minimal amount of
neurosecretory material in the form of dispersed grains. During the period of feeding there begins
synthesis of neurosecret in NSC. The nuclei of NSC slightly increase. A dispersed layer of
neurosecretion gradually increases around the nuclei of NSC, which fills the whole cytoplasm. From
day 8-10 of imaginal life small granules of neurosecret appear in the cytoplasm, which merge with
each other to form larger granules. By the day 18-21, the whole cytoplasm of NSC is full of
neurosecret. At this stage synthesis and accumulation of neurosecretory material in the of NSC
completes. After the accumulation phase, dispersed structure of neurosecret starts to appear in the
cytoplasm near the bases of axons. The axons of NSC are gradually filled with disperse neurosecret

(Fig. 5).

Fig. 5. Neurosecret in the axons of M NSC (8x10)

Neurosecret enters the c.c. from the axons of all types of NSC. In c.c. neurosecret has the same
colors as in NSC. On entering c.c., neurosecret of all types of NSC merge with each other and
experience certain biochemical transformation (Fig. 6). Colloidal material starts to enter from c.c.
to c.a. and fills it up. From c.a. neurosecret begins to extract in the form of JH in haemolymph by

means of diffusion.
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Fig. 6. Neurosecretin c.c.and c.a. (60x20)

From the moment of JH’s intensive invasion in haemolymph the processes of o0ogenesis,

accumulation of the yolk and egg maturation are activated (Fig. 7).

1 2

Fig.7. Ovarioles of Dendroctonus micans

1. Ovarioles before the extraction of JH in the haemolymph
2. In the process of egg maturation (2x12)

On day 28-30 of imaginal life of females the processes of oogenesis and egg formation in ovarioles
are completed. By this time flying muscles are extremely developed. Muscle thickness reaches 1.1 -

1.5 mm.
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The flying activity

In favorable external conditions females begin to settle separately. In the conditions of Georgia the
duration of the females’ active flight lasts for 1-1.5 hours. Due to the seizure of flights the
successfully settled females begin to excrete neurosecret from the NSC very intensively. This is
indicated by a large amount of neurosecret continuously entering the c.c. The intense secretory
activity of c.c. and c.a. increases the concentration of JH in the haemolymph which promotes
maturation of eggs [11].

In 2-3 days after settling, the females begin to deposit eggs. The process of oviposition lasts for 15-
17 days. At the same time, from the moment of settling, the increased concentration of JH in the
haemolymph of the females causes inactivation of flying muscles and the process of its atrophy
commences. At the end of oviposition flying muscles receive loose fibrous structure (Fig. 8).

Fig.8. 1. Active and 2. Inactive flight muscles. (20 x 15)

The females were unable to find a suitable tree for settling during this time become less active. Due
to the increased concentration of JH in their haemolymph, they become slow-moving, their flight

muscles become inactivate, incapable of flying and they die.

Conclusions
The medial NSC of the type Al-, A2- and B- of the brain actively synthesize, accumulate and

excrete neurosecret during imaginal life of female D. micans. After settling of a female, the
neurosecret excreted in the haemolymph in the form of JH manages processes of oogenesis,
vitellogenesis and egg maturation. In parallel, the increased concentration of JH in the haemolymph

causes inactivation of flight muscles followed by their atrophy. In the case of an unfortunate choice
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of the tree for the settling, their flight muscles become inactive; beetles are incapable of long
distance flights and die.
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9009M0 63930l OO k35635005 Dendroctonus micans Kug. (Coleoptera: Scolitidae)
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1. Mzia Kokhia, Edisher Tskhadaia. 2016. Vermicomposting for Crop Increase. The Food Factor
I Barcelona Conference, Established, Emerging & Exploratory Food Science and Technology p. 310,
http:// www.foodfactor.org

2. E. Tskitishvili, L. Jgenti, E. Buchukuri, N. Bagaturia, T. Tskitishvili, I. Eliava and M.

Gigolashvili. 2016. Prevalance of Plant Parasitic Nematodes on Potato Fields in Tsalka (Eastern

Georgia). The Food Factor | Barcelona Conference, Established, Emerging & Exploratory Food

Science and Technology p. 304, http:// www.foodfactor.org

The XI1 National Meeting Italian Society of Nematology
On September 26-28, 2016 the conference - "XII National Meeting Italian Society of Nematologia™

has taken place in Bari-Italy. The Italian society of Nematology aims to promote studies, research,
conferences and projects designed to promote and disseminate knowledge of soil nematodes, water
and associated plants, to facilitate and intensify relations between scholars and technicians involved
in the matter, to promote progress and knowledge of their methods of Defense for protection of
agricultural crops and forest ecosystems.

The conference work was focused on the following themes:

a) systematics, ecology and biodiversity of nematodes;

Phyto-parasitic Nematodes and

b) control strategies;

c) entomopathogenic nematodes and entomoparassiti;

d) quarantine Nematodes and normative references;

e) molecular interactions nematode/guest.

Oleg Gorgadze and Manana Lortkipanidze from Institute of Zoology of Ilia State University were
participents of this conference. The conference has been financed by Shota Rustaveli national
Science foundation in agrees the project # 04/23 “Characterization and potential use of endogenous
entomopathogenic nematodes in Georgia and Italy”. Join research project  (Georgia-Italy 2016-
2018).
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Abstract: “Use of entomopathogenic nematodes for the control of Beet Moth Scrobipalpa
ocellatella (Boyd)” was presented at the Conference.
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	Taiga Bean Goose (Anser fabalis) in Georgia
	The Bean Goose (Anser fabalis Latham, 1787) has an extremely large range. It breeds over the northern Palearctic from Scandinavia to the Chukotka Peninsula and Bering Sea coast in far east of Russia and winters south to southern Europe, the Central As...
	- A. f. fabalis (Latham, 1787). Breeds in taiga zone from Scandinavia and northwest Russia east to the Urals and West Siberia. This subspecies winters on the coast in,  Poland, Eastern Germany, Southern Sweden, Denmark and the Netherlands;
	- A. f. johanseni (Delacour, 1951). Breeds in taiga and forested tundra of north-central Asia from Ural s to Baikal Lake and winters from Central Asia to China.
	Birds of both subspecies fly through the territory of Ukraine during migrations - Taiga Bean Goose (A.f. fabalis) and Tundra Bean Goose (A.f. rossicus). But the vast majority of Bean Geese which fly through the territory of Ukraine belong to the tundr...
	So, summarizing above mentioned, that this bird species normally spends the winter to the north and west of the Caucasian Isthmus, eastern and southern coastlands of the Black Sea. But it can be assumed that in some cold winters a small number of the ...
	For the neighboring Azerbaijan the status of Bean Goose is identified as and "accidental visitor" [8]. For the Turkey this bird species is considered as a vagrant or perhaps an irregular and scarce winter visitor, principally to wetlands in Western An...
	In January 2008 these birds were recorded in several regions, including Samegrelo, Imereti (Western Georgia or the Black Sea Basin), Shida Kartli, Lower Kartli and Kakheti (Eastern Georgia or the Caspian Sea basin). Flocks consisting 20-50 individuals...
	Wintered in Georgia waxwings often observed in the vineyards. They are fed with dry grapes, which always remains after the harvest. The basis of the winter diet consists berries of Wild Rose, junipers, Common, or European, Barberry (Berberis vulgaris ...
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